5 Method for nmaking a polycarbonate nulti-layer structure Field of the
invention. The invention relates to a nethod for naking a structure with at
| east one first polyner 10 |ayer and a second polyner |ayer each nade from
a pol ycarbonate pol ynmer based on bi sphenol A, between the polyner |ayers an
internedi ate | ayer being arranged, conprising the follow ng steps: the
internediate |layer is applied at |l east on a 15 partial region of the first
pol ymer |ayer, then the second polyner |ayer is placed on the first

pol ymer layer or the internmediate |layer, and the first polyner |ayer and

t he second polyner layer are lamnated with each other under pressure, at
20 an increased tenperature and for a defined tinme. The invention further
relates to a structure ob- tainable in this way, to the use of the nethod
for making a security and/or val ue docunent, and to a security and/or val ue

docusent to he-thuss 29 rmafek iBagkar gundyefs £ e niawventi one and pyer art.
Plastic cards are typically made by lam na- tion of filnms, which are adapted

as polymer lay- ers. For this purpoddUat&iidse connection be 30 tween the

pol ymer layers is produced under pres- sure at a tenperature, which is above

the sof- tening point (glass point) of the polymer lay 2 ers, by that the

pol ymer chai ns bei ng novabl e above the glass point mx with each other, and
Field of the invention.

The invention relates to a method for making

a structure with at least one first polymer

10 layer and a second polymer layer each made from
a polycarbonate polymer based on bisphenol A,
between the polymer layers an intermediate layer

being arranged, comprising the following steps:

the intermediate layer 1is applied at least on a

15 partial region of the first polymer layer, then
the second polymer layer 1s placed on the first
polymer layer or the intermediate layer, and the

first polymer layer and the second polymer layer

are laminated with each other under pressure, at

20 an increased temperature and for a defined time.
The invention further relates to a structure ob-
tainable in this way, to the use o0of the method

for making a security and/or value document, and

to a security and/or value document to be thus

25 made.

Background of the invention and prior art.

Plastic cards are typically made by lamina-
tion of films, which are adapted as polymer lay-
ers., For this purpose, a close connection be-

30 tween the polymer layers 1s produced under pres-
sure at a temperature, which 1is above the sof-

tening point (glass point) of the polymer lay-



in an ideal case an inseparable, nonolithic structure is obtained fromthe
polyner layers. 5 These polyner layers may in part be provided wth
additional features, e.g. pignentations for optimzing the densities are
included in | aser engraving. Betweenthe polyner |ayers, additional ele- 10
ments are normally provided, in particular an internediate |ayer, for
instance a printing layer in the formof security printing elenents, such
as guilloches, mcroprint and so on or spe- cial inks such as optical
variable ink (Ovl) and 15 the |i ke may be provided on one of the pol yner

| ayers and in the conpleted structure between the polyner |ayers. An

i nternedi ateer $ ayeb ymayhahowet/ble abs:ol pBefror chmsi arce bae £ nhm widha dilfe-

et Lre, CERLs PR SAULLY bR Bl N P20 LU A1 L, 2150

possible, to integrate produced I'mage as 84 i Ater nedi -
ate layer Betweem thedp@lklner:alsaglergn A hesteqrl rwulhevegaminpﬁelr*eh@q s

descri bed iy i he AoPUeny B 10y 2007 038, 450:8  Such &0 s pediate | ayer

25 may cover underlie a part only o yi ng and/ or “overlying
pol ynmer Iayer may how ever al so be stacked therewith in a coincident

manner. It is cqrﬁ@getop@hlyﬂélﬁse_ue%@ml §8a haln t B r 80Nt SEIRA gbgy | ayer
may disturb the above proceéss | am nation, in particular if the
interne- diakehl &3¢ litsh P REdnphERH B &Frh €ha -poP et Nitafet 8Nt S@r

conbi ned. BypsimAcompati bhld tyydmy¥ities are included in laser

engraving.

Between the polymer layers, additional ele-

10 ments are normally provided, 1in particular an
intermediate layer, for instance a printing

layer in the form of security printing elements,

such as guilloches, microprint and so on or spe-

cial inks such as optical variable ink (OVI) and

15 the like may be provided on one of the poclymer
layers and 1in the <completed structure between

the polymer layers. An 1intermediate layer may
however also be for instance a film with dif-
fractive elements as a security feature. In par-

20 ticular it 1is also possible, to integrate a
photographically produced image as an intermedi-

ate layer Dbetween the polymer layers. A method

with regard thereto is described in the document

DE 10 2007 018 450.8. Such an intermediate layer

25 may cover or underlie a part only of the under-
lying and/or overlying polymer layer, may how-

ever also be stacked therewith in a coincident

manner.

It is common to all these examples that the

30 intermediate layer may disturb the above process
of the lamination, in particular if the interme-

diate layer 1s inccmpatible with the polymer
layers to be combined. This incompatibility may

consist in that the intermediate layer obstructs



consist in that the internediate | ayer obstructs 3 as a separating |ayer
the process of the mxture of the softened polyner |ayers. For instance, it
has been found that print- ing layers will nornmally excellently adhere to 5
the actual printing substrate, the f4 st polyner layer, in the conpleted
structure, the adhesion to the second polyner |ayer applied during the

| am nation on the printing |ayer is worse com pared thereto, and
consequently a delam nation 10 may occur between the internediate | ayer and
the second polymer |layer. The weak point is thus the boundary |ayer
between the printing |ayer and. the applied and | am nated second pol ynmer

| ayer. Thi%s® mdy dRPparateétdart g Y&t ted PoP FUPB- suf - tI5 f #deX PRI/t i ng on

the first poftyeere | ayerte fe@mgbe wment, EPs0 688 839 A2, polycar- bonates
based on a gemnally disubstituted di hy- droxydi phenyl cycl oal kane are per

se known. In this prior art, such polycarbonates are used as 20 bi ndi ng
agents of silk-scseen pskptidg,i nks. h&somwd bdhs dHoawrent ncan §spPnhe taken

met hods for, makjng such polycarbonates. This docunment with its conplete
contents is 'her ejo?zgienrc? ud&j&i)in f‘ﬁ)éfm§gir¥e &X%?i&%%ﬁﬁéf oP UheTr eSéht
appl cati orth@5 akechnilcap rabjtech gofs tbe t myert,i obhel t f i s dthepefloyretrhe

t echni cal QHJGCt of .the_.inventio 0. pravi de a net hod_f ar m nating an

i nt er nedi at'e Ygﬁér BE| ntg_jhneot C&SHpatitsi e &t o y “t%’a Fe&ucéghc?e%f’gél, W th
pol ycar bondt® pdignesecond polymer layer applied during the
lamination on the printing layer 1is worse com-
pared thereto, and consequently a delamination
10 may occur between the intermediate layer and the
second polymer layer. The weak point is thus the
boundary layer between the printing layer and
the applied and laminated second polymer layer.
This may be particularly critical for full-sur-

15 face printing on the first polymer layer.

From the document EP 0 688 839 A2, polycar-
bonates based on a geminally disubstituted dihy-
droxydiphenyl cycloalkane are per se known. In
this prior art, such polycarbonates are used as

20 binding agents of silk-screen printing inks.
From this document can also be taken methods for
making such polycarbonates. This document with
its complete contents 1s hereby included 1in the

scope of disclosure of the present application.

25 Technical object of the invention.

It is therefore the technical object of the
invention to provide a method for laminating an
intermediate layer being not compatible or only
to a reduced degree with polycarbonate polymer

30 layers between sucl polycarbonate polymer lay-
ers, which results 'nm a structure, which secures

a better protectica against delamination and




30 | ayers between suct pol ycarbonate polyner |ay- ers, which resu
structure, which secures a better protectic-i against delam nation and 4
consequently a very high integrity and durabil- ity of the produced

structure. Basics of the invention and

4pFeferred enbodi - nents. 5

achieving this technical object, the in- vention teaches a nethod
a structure wth at |east one first polyner |layer and a sec- ond

| ayer,

each made from a pol ycarbon- ate pol ynmer based on bi sphenol

ts n a

For

for making
pol ymer

A

between the 10 first polyner |ayer ‘and the second polymer |ayer an

I ntermedi at g Jayeh ek pg yar éa“\%@y CRARYH Siing: o

internmediate |ayer is applied | east™ on a paé ggreglon of the

pol ymer | ayértY by foﬁ?chén@l[?/dtllﬁ?eﬂii nE&rMeC IS f ate |ayer is dried,
first polyner layer is coated on the side, on which the i nt er medi
is arranged, at least partially with a liquid preparation conpris
solvent or a mxture of solvents and a pol ycarbonate deriva 20 tive based
on a gem naBlas desubstii t wied dihyre dt axydi pheay! peyet ezlkage, e d i -

preparation_cov- ering the internediate | ayer,

optional Iy B%dtyPng step is made af- ter step c), e) after step c)
d), the 25 second polyner |ayer is placed on the first polyner |ayer,
covergng t he |nt%rned5%gﬁlég enj t%) Jégélc:qungﬁjea¥er ggd the _second

pol y-

10

15

20

25

30

[l owingy stens; 1 a) the

first
c) the
ate |ayer
ing a

preferably com pletely, d)

or step

vention teaches a method for making a structure

with at least one first polymer layer and a sec-

ond polymer layer, each made from a polycarbon-

ate polymer based on bisphenol A, between the

first polymer layer and the second polymer layer

an intermediate layer being arranged, comprising

the following steps: a) the intermediate layer

is applied at least on a partial region of the

first polymer layer, b) optionally the interme-

diate layer 1is dried, c¢c) the first polymer layer

is coated on the side, on which the intermediate

layer 1is arranged, at least partially with

liguid preparation comprising a solvent or

a

a

mixture of solvents and a polycarbonate deriva-

tive Dbased on a geminally disubstituted dihy-

droxydiphenyl cycloalkane, the preparation cov-

ering the intermediate layer, preferably com-

pletely, d) optionally a drying step 1is made af-

ter step c¢), e) after step c¢) or step d), the

second polymer layer 1s placed on the first

polymer layer, covering the intermediate layer,

f) the first polymer layer and the second poly-

mer layer are laminated with each other under

pressure, at a tempereature from 120 °C to 230

and for a defined time.

°C

First of all, the invention 1s based on the

finding that polycarbonate derivatives used ac-

cording to the invention are highly compatible



mer |ayer are lamnated with each other under pressure, at a tenperature
from120 Cto 230 C 30 and for a defined tine. First of all, the invention
is based on the finding that polycarbgnate derivatives used ac- cording to
the invention are highly conpatible 5 Swith pol ycarbonate materials for
films, in par- ticular with pol ycarbonates based on bi sphenol A, such as
for instance Makrofol (r) films. The high conpatibility is shown by that the
| ayer 5 provided according to the invention with a poly- carbonate
derivative conbines with the polycar- bonate nmaterials of the filns to form

a nono- |ithi tr r I ! t t terjal nnot
optically bgHgéﬁeéH9%§é%§ﬂ§Féﬁ¥€% q?%g%q?%e %aﬁ?ﬁgflgﬁllgﬁrpréglﬁ%%? it was
found, howevercuifat B thnt Brogosfairdr of te s ayer s@id h an pd? yeartbonatle

derivative used ageqrdig tpothe jinyention bgay ktﬁ%%?elt@e f{l&%{sﬁed'@h% | ayer
(al ready apglled on 15 the first polymer layer and well adherin t heret o)

and the sec®nid? ol GREWP 3 hyérli L AFso 4'S g&dHC H@hekiYon WGFa thetit erledrdt e

|l ayersto therseeend p@'d’dT@Edfllr{ it a@h'eeVﬁﬂweaﬂﬂlbhuatwh&h par td sular al so
for materials of the internedi ate | ayer, V\hlchig%[le not ner s based on

bi sphenol ASGH: B "t%he® po 95&9’%5&9’@ d&MATRALEE S OVeral | t%estpﬁ tMfr @Thei ng
substanti al oy atpr om@otwtlha]regadsﬁ tohient €grlity abd dopalm |l idy mdsSo-

obt ai ned. lithic structure. A layer boundary between the
materials cannot optically be detected anymore

10 after the lamination.

Surprisingly, it was found, however, that by
interposition of a layer with a polycarbonate
derivative used according to the invention be-
tween the intermediate layer (already applied on

15 the first polymer layer and well adhering
thereto) and the second polymer layer, also a
good adhesion of the intermediate layer to the
second polymer film 1is achieved, and that 1in
particular also for materials of the intermedi-

20 ate layer, which are not polymers based on

bisphenol A or of the pclycarbonate derivate.

Overall, a structure being substantially im-
proved with regard to integrity and durability

is obtained.

25 Another advantage of the invention 1is that
the 1liquid preparations used according to the
invention, in particular solutions, <can be ap-
plied by printing techpriques and can therefore
be employed for the conventional printing meth-

30 ods (e.g. screen, gravure, letterpress and flat
printing, but also ink' jet printing) with the
respective low layer thicknesses. Commercially
available adhesion systems (e.g. based on epox-

ides) can theoretically also be printed, would



25 Anot her advantage of the invention is that the liquid preparations used
according to the invention, in particular solutions, can be ap- plied by
printing techniques and can therefore o he enployed for the conventional
printing neth 30 ods (e.g. screen, gravure, letterpress and flat printing,
but also ink jet printing) with the respective |ow |ayer thicknesses.
Comrercially available adhesion systens (e.g. based on epox- ides) can
theoretically also be printed, would - 6 however change col or during

| am nation or lose their adhesive properties. In principle, internediate

| ayers of dibivevddgarycnatneré alsoand avhitfagy kiandi san benused Dofsay the

i nvention. The.interﬁediate | a for instance be a printing layer, in

er nmay.,
parti cul ar tlESrerrri%fi gesalggcd? P?eprr%r/ﬁﬁsn'g el enent and/or a printed

phot ographi c representation, a photo- graphic emulsion, and/or a film in

particular a 10 djff ive security. fil ALl inte jate Lay-_erss known
to the man skil Ilgréi ié]gfctﬁfeé/% ﬁ%df sler(}:lﬁ-errnlr%?/lgr{: orl%/glg‘%legdo%%ne%fglcan be
used. I n tHhisargontexte riita has andbeanbticdr kgt khenderemof bke used

| nt ermedi atfokay?rh I CRYLSE ALSO ConpLi _S?ﬁ&aeﬂzﬁe@'iué%? tYLa%e?dj acgnt _smal |
el ements, such as for instance the matrix dots of a prinfi “layer. The
i nt er medi atfeorayer s¢amn e provialed ovek 1 ntthe aw ¢ rsur  acep o ttheutliarst

pol ymer |ayesmplti s 20 d Sahovewerr L $0 Pessitdl fqt hal ddienicnt gheBdl At &
printed photographic representation, a photo-

graphic emulsion, and/or a film, in particular a

10 diffractive security film. All intermediate lay-
ers known to the man skilled in the art of secu-

rity and/or value documents can be used. In this

context, it has to be noted that the term of the
intermediate layer of course also comprises a

15 plurality of adjacent small elements, such as
for instance the matrix dots of a printing

layer.

The intermediate layer can be provided over

the full surface on the first polymer layer. It

20 is however also possible that the intermediate
layer 1is provided in a partial region only of

the surface of the first polymer layer.

Equally, the preparation can be applied over

the full surface of the first polymer layer pro-

25 vided with the intermediate layer, or only par-
tially, it 1is however essential that the inter-

mediate layer 1is completely covered.

The pressure in step f) typically is in the

range from 1 bar to 10 bars, in particular 1in

30 the range from 3 bars to 7 bars. The temperature
in step f) prefe-ably is in the range from 140

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

150 °C to 180 °C. The time of step e) may be in



| ayer is provided in a partial region only of the surface of the first
pol ymer |ayer. Equally, the preparation can be applied over the ful

surface of the first polyner |ayer pro-, 25 vided with the internediate
| ayer, or only par tially, it is however essential that the inter- nediate

| ayer is conpletely covered. The pressure in step f) typically is in the
range from 1l bar to 10 bars, in particular in 30 the range from3 bars to 7
bars. The tenperature in step f) prefe.-ably is in the range from140 Cto
200 C, i particular in the range from 150 Cto 180 C, The tine of step e)

may be in 7tﬁ£'ef g FromQ oos g0 20,5, §RoPACticular n{Eom e, g5b0 60's,

i s however not for the invention. drylng may
performed atf BOM5 $enperta@ ur®l i 1 t hd § afgeY Vel 200 Tt ore2@ @ ntinfor
particul ar faom 60, he 120 .C, preferably from80 Cto 110 C, for a tine of
at least 1 mn, preferably from5 mn to 600 mn, in par- ticular from 10
mn to 120 mn. In the event 10 that the internediate |ayer is for instance

a printing layer,n costeppordi Ng d epnerat uigy @féd/ Ye ticmsnean be used for
t he opti onal be; | ow 60

C fo msta\:necrtﬁeg(fad?i%eggqé hgﬁffe %rr%g{ ?%Wgﬁa ﬁerg&ngilf?\?efgoal s6 be
below 1 mnirfomparpstcancerl §rtom 6@ 0s. °Tj1etloayer2(1 hi*cknegsr gerarabed i n
step ¢) from 80 °C to 110 °C, for a time of at least 1
min, preferably from 5 min to 600 min, in par-
ticular from 10 min to 120 min. In the event
10 that the 1intermediate layer 1is for instance a
printing layer, corresponding temperatures
and/or times can be used for the optional step
b), and the temperature may however also be be-
low 60 °C, for instance 20 °C to 60 °C, and the
15 time may alternatively also be below 1 min, for

instance 1 s to 60 s.

The layer thickness generated 1in step c)
(before or after drying) is for instance in the
range from 0.1 uym to 30 um, preferably from 1 um
20 to 10 uym, in particular from 2 uym to 5 um.

The used polymer layers may have thicknesses
in the range from 20 uym to 1,000 um, in particu-
lar from 50 pm to 300 um. The intermediate layer
may have a thickness from 0.1 uym to 1,000 um, in

25 particular from 1 pym to 50 wuyum. In particular
printing layers will typically have layer thick-
nesses in the range from 1 puym to 30 uym. In con-
trast thereto, photographic emulsions and/or
other films, such as diffractive security films,

30 will rather have lay:sr thicknesses 1in the range
from 5 uym to 1,000 By, in particular from 10 um
to 100 um.



(before or after drying) is for instance in the range from0.1 pmto 30 pm
preferably from1 pm 20 to 10 pm in particular from2 pmto 5 pm The used
polymer |ayers may have thicknesses _ip the range from20 pmto 1,000 pm in
particu- lar from50 pmto 300 pm The internediate |ayer may have a

t hi ckness from0.1 pmto 1,000 pm in 25 particular from1l pmto 50 pm In
particular printing layers will typically have | ayer thick- nesses in the
range from1l pmto 30 pm In con- trast thereto, photographic emul sions

and/ or other films, such as diffractive security filnms, 30 will rather have
| ay, =r thicknesses |r151 hq;farf@erréaqm 3 pmigel, g%Olpcla,rb@naaerél cutar from
10 pm to 100 um [ﬁreferred i f tE Cgoﬁgcarbonat de- rivative
has an aver 4de’ %Ilé{ceul élra%elag t FHE&T I Gei BHRLE OF L8 | &5t 906, oddean
preferably Wwedngh20, 000ft o &300, A@Grs b | n Wedaidl,, tpe ¢pbéyear bpnatferom
derivative y nt.al n,f.unct j.onal carbonate structure units of formula
()R R IPQES 3?3&%@') RROX m R-4 (I) wherein Rl and R
are independently from each ot her hydrogen, hal ogen, preferably chlo-

5 In detail, the polycarbonate derivative may
contain functional carbonate structure units of

formula (1),

— o - -
oDt
10 2 R? ©
R 03 n
R R*
(1)
wherein R' and R? are independently from

each other hydrogen, halogen, preferably chlo-
15 rine or bromine, C;-Cg alkyl, Cs-C¢ cycloalkyl,
C¢-Ci9 aryl, preferably phenyl, and Cy-C;, aral-
kyl, preferably phenyl-C;-C4y alkyl, in particu-
lar benzyl; m is an integer from 4 to 7, pref-
erably 4 or 5; R’ and R? can be individually se-
20 lected for each X, and independently represent
hydrogen or C;-Cg alkyl; X 1is carbon and n an
integer greater than 20, with the proviso that
at at least one atom X, R3 and R are both al-

kyl.

25 Further, it is preferred, if at 1 to 2 atoms
> and R

both are alkyl. R® and R’ may 1in particular be

X, 1in particular at one atom X only, R

methyl. The X atoms in the alpha position to the

-

diphenyl-substituted ¢ atom (Cl) cannot be dial-



15 rine or bromne, Cl1-C8 al kyl, C5-C6 cycloal kyl, C6-Cl0 aryl, preferably
phenyl, and C7-Cl2 aral - kyl, preferably phenyl-Cl-C4 alkyl, in particu- |ar
benzyl; mis an integer from4 to 7,_pyef- erably 4 or 5, R3 and R4 can be
individually se 20 lected for each X, and i ndependently represent hydrogen
or C1-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 are both al- kyl. 25
Further, it is preferred, if at 1 to 2 atons X, in particular at one atom X
only, R3 and R4 both are alkyl. R3 and R4 may in particular be nethyl. The

i)( ag_orr}s ign i@f-@lg@@_tﬁ@hgie@%ht @;t@e X diameﬂaﬁl - swbstinteut %@éon@&;@ﬁé)l- canngt
e dia vl -substituted. The X atoms in._the heta posi- tiqn to can be
di subst i t ut®elO®i thoalGdyl ©apr P ef &1 %B%F%t ?‘ntl—lt4egr wg, ‘E)I‘Fhéal lpEiY;icar b&fat e

deriva- tivieemayedod d nat ance berf & ned hased Dpcrech anks s d stk aas

4,4 -(3,3,5-trinethyl cyclohexape- 1.1-diyl)diphenol, 4, 4" -(3,3-dinethyl

cycl ohex- ane’f, |¥‘8?9y| %Odli pHéh%P,ano?é 45F - (%‘?ﬁgfﬁrilbr?eﬁﬁél §7 ShEhB

cycl épent anee & s1- deyldidi plsendl 4 'A pdl, yBca® banatree déry Vatd wel odedx aaeot di ng to
10 the invention, . for_instance he de fromdi - | s _of. f a (la)
accordi ng ?%’?hgtggﬁdfgﬁ%hg§ﬁéﬁ38 221g86?é{’?h8q§%%gg o) ngé¥%§hggJof

whi ch wi t h dne-conpteltiey tondemise ng lher eby i4-4cludeddi-nd t he igeope yvof

di scl osure of o4 hjSe Ae-ard 8-36"4 PHEQY ) diphenol .

A polycarbonate derivative used according to

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

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

15 scription.

A diphenol of formula (Ia) under formation
of homopolycarbonates as well as several diphe-
nols of formula (Ia) under formation o0f copoly-

carbonates can be used (the meaning of radicals,

20 groups and parameters same as in formula I).
R' R'
HO C OH

Rz( > R?
X) m
¢ N4
R R
25 (Za)

Furthermore, the diphenols of formula (Ia)

can also be used in a wixture with other diphe-

nols, for instance with those of formula (Ib)



A di phenol

formula 1).

the di phenols of fornula (la) can also be used in a mixture with other

di phe- nols, for instance with those of formula (Ib) - 10 HO- Z - OH (Ib),

for maki ng

deri vati ves.

sever al ar

hydr oqui none, resorcin, phen
adlo#

bi s- (hydr ox

of fornmula (la) under formation of honopol ycarbonates as wel |
several diphe- nols of fornmula (la) under formation of copoly- carbonates
can be used (the nmeani ng of radicals, 0 groups and paranmeters same as in

as

RR H HXx C50- ORR CXRm Rf/ \R4 25 (_.a) Furthernore,

hi gh-mol ecul ar, thernoplastic, aronmatic polycarbonate

Sui t abl e ot her di phenols of fornula (Ib) are 5 those, wherein
Zis an aromatic radical with 6 to gg C ajoms,oyhich may contaip,one or

omatic nuclei, be substituted and contain ali- phatic radlcals or
ot her cycl oal i phatic radicals than those of fornula (l1a) or heteroatons as

10 bridge mﬁmer$o£kamﬁﬁi r hmtﬁLﬁW¥@&§ﬂHrfOﬂﬂméﬂﬂ@ilégﬁlc,

FoHeRgIn-C cp

(hydr oxyphenyl ) -ethers, bis- (hydroxyphenyl) ke- tones,
bis-(hydroxyphen%k} %ab ones,, ,bi s-

5

10

15

20

25

30

e "other g?ghenols of formula (Ib) are
those, wherein Z 1is an aromatic radical with 6
to 30 C 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 heterocatoms as

bridge members.

Examples for the diphenols of formula (Ib)
are: hydroquinone, resorcin, dihydroxydiphenyls,
bi-(hydroxyphenyl)-alkenes, 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, 2 991 273, 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
19%64", which with its complete contents is
hereby included in the scope of disclosure of

the present application.

dr oxyphenyl) - al kenes,

naﬁﬁ% éﬁﬁﬂ¥%§§&%@%§l) sul fides, bis 15



dr oxyphenyl ) - sul f oxi des, al pha, al pha' - bi s-(hy-
dr oxyphenyl ) -di i sopropyl benzenes and their nu- clear-al kylated and
nucl ear - hal ogenated com 20 pounds. Thgse and other suitable diphenols are
e.g. described in the docunents US-A 3 028 365, 2 999 835, 3 148 172, 3
275 601, 2 991 273, 3 271 367, 3 062 781, 2 970 131 and 2 999 846, in the
docu 25 nents 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 Schnell, Chemi stry and Physics of Polycar-
bonat es, Interscience Publishers, New York 1964", which with its conplete
contents is 30 h@rre@yeir&céudeﬂthart helwoepﬁoqfs diascd osus £ of n stthen peesent
application Preferred tht% phenolz re for
e

4,4 -di hydréXy4d ﬁlelrﬂle LP %Y it Fﬁ}droxyp ty -p b &roxyphe—
2, 4-bi s-(4- WMWDXPMEmyMeZ me- ©hyl buotane(4 - hydroxyphenyl) -2-me-
1,1-bis-(4 enyl ) -cycl oh e, N _
al pha, al phatEbS;sP%%p% IEgéxypﬁe’ngl ?i 55d| ?soqy%ngyY%Sr?znesﬁe, cyclohex

2, 2- by s- ( 3- petdy| - 4ahypdroxypphehany ) s pidpamgdroxyphenyl) -p-diiso-
2,2-bis-(3-¢hl 1 he- yI) pane, -
bl 5 (3.5 di il - %%?{gr%%f) he- gylz D ane, methyl-4-hydroxyphe

2, 2-bi s- (3, 5Ydk hePEAPaNydr oxy 20 Lhehy)) ( pregehero-4-hydroxyphe-

bi s- (3, 5- di pet 1hyt%:>ﬂr Qh@wphe- Byl9 = ¢4l fONgi methyl-4-hydroxyphe-
2, 4- bi s- (3, 5-di net hyl - 4- hydr oxy- pheny I)-2 met hyl but ane

1, 1-bi s- ( 3, 5 hefnr?than%fydrox%pr@emf —cyet BEkERE E hY bhd, 2t BRA DY ¥~
(3, 51¢li met hglh-éhglldr Oxyphenyk) - pbqlsls@ﬁr@-)’Ji@ﬂﬂatlﬁyle-n@rhydroxyphe-
2,2-bis-(3, 3. di chlor oz 4- hydroxyphenyl) s (3, 5_dimethyl-4-hydroxy-
phenyl)—2—methylbutane, 1,1-bis-(3,5-dimethyl-4-
hydroxyphenyl)-cyclohexane, alpha,alpha-bis-
(3,5-dimethyl~4-hydroxyphenyl)-p-diisopropylben-

15 zene, 2,2-bis~(3,5-dichloro-4~-hydroxyphenyl) -
propane and 2,2-bis-(3,5-dibromo-4-hydroxyphe-

nyl)-propane.

Particularly preferred diphenols of formula

(Ib) are for instance: 2,2-bis~(4-hydroxyphe-

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

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

mixture.

The molar ratio of diphenols of formula (Ia)
to, 1f applicable, the also used other diphenols
30 of formula (Ib) should be between 100 mol % (Ia)
to 0 mol % (Ib) and 2 mol % (Ia) to 98 mol %
(Ib), preferably ketween 100 mol % (Ia) to 0 mol
% (Ib) and 10 mol & (Ia) to 90 mol % (Ib) and in
particular between 100 1ol &% (Ia) to O mol %
35 (Ib) and 30 mol &% (Ia) tc 70 mol % (Ib).



pr opane and
preferred d
2, 2-bi s-(4-
phenyl)-pro

2, 2- bi s- (3, 5-di brono-4-hy- droxyphenyl)-propane and 1, 1-bi s-(4-hydr oxyphe-
exane. |In particular, 2,2-bis-(4-hy 25 droxyphenyl)-propane is
The other di- phenols may be used individually as well as in a
e nolar ratio of diphenols of formula (la) to, if applicable,

nyl ) -cycl oh
preferred.
m xture. Th

2, 2-bi s- (3, 5-di brono-4- hydr oxyphe- nyl)-propane. Particularly

i phenols of formula (Ib) are for instance:

hydr oxyphe- 20 nyI)-propane1%212-bis-(3,5-dinethyl-4-hydroxy

pane, 2,2-bis-(3,5-dichloro-4-hy- droxyphenyl)-propane,

the al so used ot hefe dinphgnehso 1 8@ udfa foraill @cd ) oshkouié d deer betaveed e 00 nol

%(la) to O
bet ween 100

(la) tc 70
fromthe di

ducti on net

manner as we

accordi ng
t he branchi

10

15

20

25

30

35

| %(lb d,2 % (| to 98 mol % (1b), f bl
TP (P E) T606 500 L 56 o) AT AbA ol 29 (1 a) % 086 TP =% (1 b)
and in partdlel arihetwsedi @0 tonolw 2l athe 0 dotpWendi ) bmapdb3d0 no

mol , % (

Hadey The di fter ent, ol phanal p oy,

as al so | ock-'W se.

ng is desired, this

The polycarbonate derivatives used according
to the 1invention may 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-
densation of small amounts, preferably amounts
between 0.05 and 2.0 mol % (referred to the used
diphenols), of three or more than three-func-
tional compounds, 1in particular such with three
or more than three phenolic hydroxyl groups.
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, 1,3,5-tri-(4-hydroxyphenyl)-ben-

zene, 1,1,1-tri-(4-hydroxyphenyl)-ethane, tri-
(d-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~
(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-pro-
pane, hexa-{4-(4-hydroxyphenyl-isopropyl)-phe-
nyl]-orthoterephthalic acid ester, tetra-(4-hy-
droxyphenyl)-methane, tetra-[4-(4-hydroxyphenyl-
isopropyl)phenoxy]-r2thane and 1,4-bis-{4"',4"'"'-
dihydroxytriphenyl)-methyl]-benzene. Some of the
other three—functioﬁal compounds are 2,4-dihy-
droxy benzoic acii, trimesic acid, cyanuric
chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl) -
2-0x0-2,3-dihydroindol.

lb). -.12 The high-nol ecul ar polycarbonate derivatives
SHERAS) sagfc%?rlrﬁﬁga G%) ,tq?‘?”g‘bﬁ dh- FB?L Cianlb%Sﬁb%%ti%ﬁovﬁth
ot her 5di phemblst imay e t vadies acddreli miyi £ 6 etrfeen knodw ppad iyoadrsbomatie preo 5
¢ linked, dpja statjstical
_ e pol ycar onat'e derivatfves used
tool @ & Hvhveet-i on may be branched in a per se 10 known nmanner.

%

|



can be achieved in a per se known manner by con- densation of small anounts,
preferably amounts between 0.05 and 2.0 nols (referred to the used
di phenol's), of three or nore than thregyfunc 15 tional conpounds, in
particular such with three or nore than three phenolic hydroxyl groups.
Sonme branching agents wth three or. nore than three phenolic hydroxyl
groups are: phloroglu- cin, 4,6-dinethyl-2,4,6-tri-(4-hydroxyphenyl) 20
hept ene-2, 4,6-dinmethyl-2,4,6-tri-(4-hydroxyphe- nyl)-heptane,
|,3,5-tri-(4-hydroxyphenyl)-ben- zene, 1,1, 1-tri-(4-hydroxyphenyl)-ethane,
L!’i-(g4hhédrOXyph%nyg:h-apihlﬁin)hétn@?b@'ES Z,O'Zrbit?tzégp%r se known con-

i s-(4-hydrox en -cycl ohe - pr opane

bi s-(4-hydrg>%jzﬂe -itg‘g%er%f%?%He%& ,Wezf}@-‘z"‘its-oEIL the polycarbon-

(2- hydr oxy- Btreet hgglerhenayli)vdsnetdwyé phersod ¢ 2monofunctional com-
(4-hydr0xypE§ HL&52'9%14_95G¥9f0X ??&ﬂyﬁ%gyﬁfioR ne, Suiﬁ¥%ble Co

hexa-[ 4- (4- oxypheényl - sopropy phe- -Orthot erep aiic aC|%—ester,
tetras (4- hyp3d mwdexypheayl )e net haneh ehetl a- [ 4t hpdrioxyphenybls or

i sopropyl)p ]-4 an : | $- L4 o 4L - :
dihydroxytrpgﬁgﬁ¥lf{i%gph{ffgggﬁégégéhgohg”%?O%ﬁ@ gfﬁércfﬁ?%EPEJh%?ﬁc:ial
conpounds af& 2, 4-TWPRPE-CEEeXy berzdbé taci d, 1ori mesikt asiwl acyansmal 35
chloride angd3, 3nkiss-4§ 8- i byb14s Ew %pm%qyat)lx 1% PXQv% 3sdihygdpeiandol . 13

As chain stoppers for the per se known con- trol of the nolecul ar wei ght of
t he pol ycarbon- ate derivatives are used nonofunctional com pounds in usual

concentrations. Suitable com

| R

(Ic)

wherein R 1is a branched Cg and/or Cg alkyl

radical.

Preferably the share of CH3; protons in the

15 alkyl radical R 1is between 47 and 89 % and the
share of the CH and CH,; protons 1is 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 1limit of the ortho share is 20

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

Q

mol %, referred to the used diphenols.

The polycarbonate derivatives may preferably

be made according to tre phase boundary method

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

known manner.

Herein, the diprenols of formula {(Ia) are

30 dissolved in an aqueocus alkaline phase. For mak-



5 pounds are e.g. phenol, tert-butyl phenols or other alkyl-substituted
phenols. For controlling the nolecular weight, in particular small anpunts
of phenols of formula (Ic) are suitablg, R 10 (Ic) wherein Ris a branched
C8 and/or C9 alkyl radical. Preferably the share of CH3 protons in the 15
al kyl 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
position to the OH group, and particularly pref- erably the upper limt of
the ortho share is 20 20 % The chain stoppers are used in general in

anount s froan; 5ctdipd®,ycpdieb©rrai)tyésf-r0mt]h5ott0h§r n@ﬁp%eﬁaflegrednm t he
used di phen

Th ol ycar bonat e i vat f bl
accor di ng tgLFH%Spﬁh dé%ﬂﬁagg &ghggﬁéxfi? gﬁﬁiglt%$%n|§5? Tand
Physi cs of BohyheamhbmateEprPohynftaEmMiewsuayel oEX fpageul&ﬁff Ib)
Inter50|encgrgymu 364)F5? qﬁB%ﬂnﬁ?ll@% ? <blec i”1~ Q QLaEenols of
ve us al ka

formula (la) are di sso i'n"an aque i ne ase
i ng cbpol ycahizohat ess wpplp ot bier edi phenal s, Fioentdees Oﬁ cdi pheagl s bk

formila (1 ab Andather qcher, di phenol s 1oL, iist 88 LROSEOTp LaiBA 82(10),

are used. For contr ing the nolecu ar wei
of an 1inert, preferably polycarbonate-dissolv-

ing, organic phase with phosgene according to
the method of the phase boundary condensation.

10 The reaction temperature is between 0 °C and 40
°cC.

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

15 alkaline phase or be added dissolved in the or-
ganic solvent before the phosgenation. Beside
the diphenols of formula (Ia) and, if applica-
ble, other diphenols (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, 1if 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 aprplicable, 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 brancﬁing agents can be dissolved

35 in the same solventf



5 chain stoppers e.g. of formula (Ic) may be added. Then a reaction is
performed in presence of an inert, preferably pol ycarbonate-dissolv- ing,
organi ¢ phase w th phosgene according {0 _ the method of the phase boundary
condensation. 10 The reaction tenperature is between O C and 40 C The, if
applicable, also used branching agents (preferably 0.05 to 2.0 nol % may
either be presented with the diphenols in the aqueous 15 al kal i ne phase or
be added di ssolved in the or- ganic solvent before the phosgenation. Beside
t he di phenols of fornmula (la) and, if applica- ble, other diphenols (Ib),

thus their nono pandher birsy£hler opardwai cf @ei dt kst eps 088 absan2(h b used,
the latter bei.n adgﬁd dissolved in or- ganic solvents. The appunt of chain
e

stoppers anH® 'of CBPaNchPRg hglnt £ ThER debBhds ‘ohSERe GBI af® it &f
di phenol at echdds calde coratespands a1ig ztem e f armadl an { ka)u med, of appkircable,

formula (I b)eheZSCm%nrggleorggﬁr borp'igr% ign sters are al so used, the anount
of phosgene "can correspondi ng y(%e reduced 1 h"a known manner. Suitable
organi ¢ solvents for the chain stoppers and, if applicable, for the

branchi ng 30 agg%tsa “qagﬂ%u§@£0ﬁ999399ﬂ%8 h Js@SLELS ALE THL 1 nsfance
met hyl ene chl oride, chlorobenzene and in particular mXxtures of met hyl ene
chloride afd ahfe6r cheN2éhe. so¥uhpein cabladk i nhe Uked Rhavica sPoppeE s and

branchi ng agentsygan besdi sgelvedy i3y i ncbhe same sphvent. | boundary
method can by catalyzed in a wusual manner by
catalyzers such as tertiary amines, 1in particu-

10 lar tertiary aliphatic amines such as tribu-
tylamine or triethylamine; the catalyzers can be

used in amounts from 0.05 to 10 mol %, referred

to the moles of used diphenols. The catalyzers

can be added before the phosgenation or during

15 or also after the phosgenation.

The polycarbonate derivatives can be made
according to the prior art method in a homogene-
ous phase, the so-called "pyridine method" and
according to the prior art method for the trans-

20 esterification of molten mass by using for in-

stance diphenyl carbonate instead of phosgene.

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

polycarbonates based on the diphenols of formula

25 (Ia).
By the arbitrary comoposition with other di-
phenols, in particular with those of formula
(Ib), the polycarbonate jproperties can be varied

in a favorable marner. Ir such copolycarbonates,

H

30 the diphenols of formuls (Ia) are contained 1in
polycarbonate derivatives in amounts from 100
mol % to 2 mol %, preferably in amounts from 100

Q

mol % to 10 mol % and in particular in amounts



- 15 As an organic phase for the phase boundary pol ycondensation serve for
i nstance nethylene chloride, chlorobenzene and m xtures of nethyl- ene
chloride and chl orobenzene. 5 As an agyequs al kaline phase serves for in-
stance a NaCOH sol ution. Mking the polycarbonate derivatives according to

t he phase boundary nethod can by catalyzed in a usual manner by catalyzers
such as tertiary amnes, in particu 10 lar tertiary aliphatic am nes such as
tribu- tylamne or triethylam ne; the catalyzers can be wused in anpbunts
fromO0.05 to 10 mol % referred to the noles of used di phenols. The

catal yzers feasmbe colded bekoreot e phesgengti e fad r dard ngo 1bher @bso after
t he phosgenation. The pol yca nate.derivatives can be nade according to
the prior a?ta]ms‘?ﬁl(?dl?ﬁ fyﬁoﬁr@&eﬁg‘?louﬁs Bﬁa LPPRARD- dHH EF  pyri di ne
met hod" and according to the prior art nethod for the trans 20
esterification ok nDIten.nas?agy sin% for. in- stance_ di caronate

y ar

h |
R 3T g onate BRFAUE S U8 ey PBat T NRdhr of

i nst ead of phosgene}Da?he po
branched, thée aie honbpalycarsbonhtes ot eqo-z pdl ywar ldnat es: hased bp-t he

di phepol s of. f I 25 (1 a - e arhi I onposi.ti o i th_ other di-
phenol s, incﬁaﬁ%tﬁaca? wd%rlra‘%%sgé% ngM%?S%I%) ,r@t hg%&) %/yénr%linapg
1. roperti esP@ant b€ Wlad Fedc o 1as £ aver ablfe mamrane 1| rusddhs cdpbl yeas onat es,

30 the diphgnol s @brfiprgul @1f 8) & £8P N6 Wi sphenol A, and
monomer units M2 based on the geminally disub-
stituted dihydroxydiphenyl cycloalkane, prefera-

10 bly of the 4,4'-(3,3,5-trimethyl cyclohexane-
1,1-diyl)diphenol, wherein the molar ratio M2/Ml
is preferably greater than 0.3, 1in particular
greater than 0.4, for instance greater than 0.5.
For such <copolymers it has namely been found

15 that surprisingly the glass temperature Tg 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 Very particularly preferred is a liguid
preparation comprising: A) 1 to 30 wt %, pref-
erably 10 to 25 wt %, in particular 15 to 20 wt
%, of a polycarbonate derivate used according to
the invention, and B) 70 to 99 wt %, preferably

25 75 to 90 wt %, in particular 80 to 85 wt 3%, of

an organic solvent or of a mixture of solvents.

The wused organic solvents are preferably
halogen-free organic solvents. These may 1in par-
ticular be aliphatic¢, <cycloaliphatic, aromatic

30 hydrocarbons, such as mesitylene, 1,2,4-tri-
methylbenzene, cumene and solvent naphtha, tolu-
ene, xylene; (organic) esters, such as methy-
lacetate, ethylacetate, butylacetate, methoxy-
propylacetate, ethyl-3-ethoxypropionate. Pre-



pol ycar bonate der:vatives in anounts from 100 nmol %to 2 nol % preferably
in anmbunts from 100 nol %to 10 nol % and :Un particular in amunts - 16
from100 mol %to i30 nol % referred the to- tal anount of 100 nol % of
di phenol units. A particularly advantageous enbodi mrent of the invention is
characterized by that the poly- 5 carbonate derivative conprises a copol yner
in particular consisting of nononmer units M based on fornula (Ib),

pref erably bisphenol A and nononer units M2 based on the gem nally disub-
stituted di hydroxydi phenyl cycl oal kane, prefera 10 bly of the

4,4' - (3, 3, 5-t& eyl a¢¥cl ahexaney 1 Lnlks di yh) di pheral ; nwhel i B Lhee HRl ar
ratio M/ML is preferably greater than 0.3, in particular  greater than
0.4, for instaREEYredlst thHA V°BL FEVRPEIIR copdi§hErS €t hay h&Rely been

found 15 thafcsuripti sidwdy Mdengliass stesrper af vee il ket pw 460,0C afd-er a
first heati cycle ma¥ﬁlbe i n- creas n.a seconqtl hefti ng %‘cl e, which can

ed |
subst anti al 1y° F Apr oVeS RS $Y BEiIGR Yy 36° t A& Sob- fed! sEr Ut P YBE Ver y
particul arl yp poefeeré ed Psara 1 ¢ guiadr 1 pr epaedtid opeebNprd st NgheA)i tlylendd W %

pref- erably 10,ta 25 w_ % .1 articular 15 to, 2 . %. of %ca_rbonate
derivate useﬁ%agdgsr d?ﬁgl”tl%%htyﬁegleﬁl\;e%??gn, and B) 97\(,)\4t6r919}n$vtt%0)£f %@f erably

25 75 to 90 an%, | ©yae hiecul(ar- B0ethqy Bbrwtp 2heof, @ bygar ¢ nsop kemta ox of

a mxture of, sgl \éepkt@.l_Jbgt%scggygr&%p&gnsaogé/gnts are preferably

A suitable mixture of solvents comprises for

10 instance A) 0 to 10 wt &, preferably 1 to 5 wt
%, 1in particular 2 to 3 wt %, of mesitylene, B)

10 to 50 wt %, preferably 25 to 50 wt %, in par-
ticular 30 to 40 wt %, of l-methoxy-2-propanol-
acetate, C) 0 to 20 wt %, preferably 1 to 20 wt

15 %, in particular 7 to 15 wt %, of 1,2,4-
trimethylbenzene, D) 10 to 50 wt 3%, preferably

25 to 50 wt %, in particular 30 to 40 wt %, of
ethyl-3-ethoxypropionate, E) 0 to 10 wt %, pref-
erably 0.01 to 2 wt %, 1in particular 0.05 to 0.5

20 wt %, of cumene, and 0 to 80 wt %, preferably 1
to 40 wt %, in particular 15 to 25 wt %, of sol-

vent naphtha, the relative amounts of the compo-

nents A) to E) always totaling 100 wt %.

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

more than 147 °C.

The invention further relates to a struc-

ture, which can be obtained by the method ac-

30 cording to the inveantion. As structural fea-
tures, such a struccure may comprise a first
polycarbonate layer, a second polycarbonate
layer, an intermediate layer arranged between

the first polycarbonate layer and the second



hal ogen-free organi c solvents. These may in par- ticular be aliphatic,
cycl oal i phatic, aromatic 30 hydrocarbons, such as nesityl ene,
nmet hyl benzene, cumene and sol vent naphtha, tolu- ene, xylene;
esters, such as nethy- |acetate, ethylacetate, butylacetate, nethoxy-
propyl acetate, ethyl-3-ethoxypropionate. Pre - 17 ferred are nesityl ene,
1,2,4-trinmethyl benzene, cunene and sol vent naphtha, toluene,
acetic acid nethyl ester, acetic acid ethyl es- ter, nethoxypropyl acetate,

et hyl - 3-et hoxypro 5 pionate. Particularly preferred are: nesityl ene
(1,3,5-tri mydiyl,benzepe)at d. .4y bkl B QY IDCPr 2008 tCUHNBNE ayer con-

(2- phenyl propane), solvent naphtha and ethyl - 3-ethoxypropi onate. A suitable
m xture of Ut YEAT cobpiSi seshESrmagliddst anéé Y0 £ 10 %S pFensrably 1

to 5w % galpardisohart @ 1o gewt I dofcsmpirtivd ene, B) pdDyta HHowt- %

preferably 25 to 50 wt % .in par- ticular 30 to 40 w _%
1-nethoxy-25¥ﬁ%pa§8I

1,2,4-tri
(organic)

xyl ene,

. of . :
rivabidie RFSETo 20 wi of SPrcheddnly 4i5EBORE 15 %

in pasticul arueto 1 W d%o of di,Zh dnyvtlri ney byldehkenss , D) th t SOy %

preferably C%? Q 50tg¢ %%

59 DS in parti ulq{ 30 tp 40 wt
et hyl - 3- et hoxyp 8p|onate, \&

R

1 g rme '%tOf a r, be-
% P efITAN 0. 01PYE2 RE % in

particul ar Q.05 tfd Onb y20 e d¥%d o icuneaecltandthh¢.80 wt % preferably 1
to 40 wt % in particular 15 to 25 wt % of sol- vent naphtha,

anounts of the conpo- nents A) to E) always totaling 100 w

%

the relative

The invention further relates to the use of

a method according to the invention for making a

10 security and/or value document, wherein option-

ally simultaneocusly with, before or after the

production of the structure, the first polycar-

bonate layer and/or the second polycarbonate

layer are directly or indirectly connected with

15 at least one additional 1layer, for instance a

carrier layer. Examples for security

and/or

value documents are: identity cards, passports,

ID cards, access control cards, visas,

bols, tickets, driver's licenses, vehicle

20 ments, banknotes, checks, postage stamps,

cards, any chip cards and adhesive 1labels

for product protection). Such security

tax sym-

docu-
credit
(e.qg.
and/or

value documents typically comprise at least one

substrate, a printing layer and optionally a

25 transparent cover layer. Substrate and

cover

layer themselves may be composed of a multitude

of layers. A substrate 1s a carrier structure,

onto which the printing layer with information,

images, patterns a.d the like is applied. As ma-
30 terials for a substrate, all conventional mate-
rials on a paper aad/or (organic) polymer basis

can be used. Such a security and/or value docu-

ment comprises wi:thin the total multi-layer

structure a structure according to the inven-
35 tion. Beside the structure according to the in-
vention, at least one (i f applicable, addi -



Typically the first polycarbonate | ayer and 25 the second pol ycarbonate

| ayer have a glass tem perature Tg of nmore than 145 C, in particular nore
than 147 C. The invention further relatgs_to a struc- ture, which can be
obtai ned by the nethod ac- 30 cording to the invention. As structural fea
tures, such a struccure may conprise a first polycarbonate |ayer, a second
pol ycarbonate layer, an internediite |ayer arranged between the first

pol ycarbonate | ayer and the second 18 polycarbonate |ayer and a preparation
| ayer con- necting the internmediate |ayer to the second polycarbonate |ayer
and conpri sitgoa 4p) ycpihian: i ate def{¥ati wex pased op rd gediew) | ywHiisbsti 5
tuted di hydroxydi hengl ycl gal kane, the gﬁl y- . carbonate | ayers and the

i nt er medi at &' &y ey Cbe PPyt FFr PG BERARd Weh E&¢h SthkY ™SPhe I hVEAS on
further rel atesatro éke aispadf sarfed bed atcohdi ngttraa ¢t hedavent i on faar

making a 10 ri nd{ qr_val do nt,. wherein option I
si nul t aneous ?)8\%1 %%’Xﬁgf oégyoerraa%t%élrn%%g%éprg&l}c il(%%eofs'ltt%é”gtlr%c ure, the
first polycar- bonate |ayer and/or the second pol ycarbonate |ayer are

directly or indirggtly, copnect sd Mih 13, at ;L &ast Q naqdét'}j%%aérh%e& for
instance a carrier layer. Exanples’for security and/or ~ val'ue documents
are: identityncar@d,e padsporitk, wibhcardstegedess codmotraloaddsniviige®, tax

sym bol's, tdgketsmdhitver’ &Hd s8nsese : vehicle docu

Figure 1: layer thickness measurements at a

layer produced by printing techniques with a

10 preparation used according to the invention, af-
ter one-time printing (Fig. 1la) and after two-

times printing (Fig. 1lb), and

Figure 2: process flow of making a multi-

layer structure with a printing layer,

15 Example 1: making polycarbonate derivatives

to be used according to the invention.

Preferred are the polycarbonate derivatives
of the Examples 1.3 to 1.5.

Example 1.1: making a first polycarbonate de-

20 rivative.

205.7 g (0.90 mole) bisphenol A (2,2-bis-(4-
hydroxyphenyl)-propane, 30.7 g (0.10 mole) 1,1-
bis-(4-hydroxyphenyl)-3,3,5-trimethyl cyclchex-
ane, 336.6 g (6 moles) KOH and 2,700 g water are

25 dissolved in an inert gas atmosphere under stir-
ring. Then a solution of 1.88 g phenol in 2,500
ml methylene chloride is added. Into the well
stirred solution, 198 g (2 moles) phosgene are
introduced at pH 13 to 14 and 21 to 25 °C. Then
30 1 ml ethylpiperidine 1is added and stirred for



20 nents, banknotes, checks, postage stanps, credit cards, any chip cards
and adhesive labels (e.g. for product protection). Such security and/or

val ue docunents typically conprise at %§a§t one substrate, a printing |ayer
and optionally a 25 transparent cover Tayer. Substrate and cover |ayer

t hensel ves may be conposed of a nultitude of |ayers. A substrate is a
carrier structure, onto which the printing layer with information, inages,
patterns a.,d the like is applied. As na 30 terials for a substrate, al
conventional mate- rials on a paper a-id/oi_ (organic) polynmer basis can be

used. Such arseeHldity apd/ ariyal ugndocys i BRMe £8NRI1 ST M &' I algli d HQ st ot al
multi-layer _structure a structure accordln%~to the jnven 35 tion.  Beside
a

the structuPd3agfordifg EERAEGITR dventdbheTar 3 edstt A& # Cappl T LK e,
addi - 19 ttopabhgrintingiayer vy be fyonided,pmhisch 1By he appld ed
bet ween the two Eoly r Ia%ﬁrs .on an_external, surface of the structure or
on an addi fiOnk allager "eohRedt®uShi 1 hd 53T Hethr 8™ £ 9 hVEHES f ol | owi ng,
the invention is described in nore detail with reference to non-limting

enbodi ments. Ther, re; Figur - layer thickness nmeasuyenents.at, a__|ayer
produ%ed by prinEﬁHg ﬁéigxgﬁhﬁgéﬁf%ﬁ afjéﬁlgfgggygtigﬁltsgd ﬁééﬁpﬂfﬁﬁ_to_the
i nvention, a&folet lone-tihecersntiyngp (Fily. 2ba®). afith af toera swo- teimmesrpri nti ng

(Fig. 1b), and Eiguwe 2L Presse il QW of cmakd fig oy Mabtdi~y |

Example 1.2: making a second polycarbonate de-

rivative.

10 In an analogous manner to Example 1, a mix-
ture of 181.4 g (0.79 mole) bisphenol A and 63.7
g (0.21 mole) 1,1-bis-(4-hydroxyphenyl)-3,3,5~-
trimethyl cyclohexane was reacted to the poly-

carbonate derivative.

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

Example 1.3: making a third polycarbonate de-

rivative.

20 In an analogous manner to Example 1, a mix-
ture of 149.0 g (0.65 mole) bisphenol A (2,2-
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-

25 rivative.

The polycarbonate derivative had a relative
solution viscosity of 1.263. The glass tempera-
ture was determiied to be 183 °C (DSC).



| ayer structure with a printing |layer, 15 Exanple 1: maki ng pol ycarbonate
derivatives to be used according to the invention. Preferred are the

pol ycar bonat e derivatives of the Exggg%_§ 1.3to 1.5. Exanple 1.1: nmaking a
first polycarbonate de- 20 rivative. .7 g (0.90 nol e) bisphenol A

(2, 2-bi s-(4- hydroxyphenyl)-propane, 30.7 g (0.10 nole) 1, 1-

bi s- (4- hydr oxyphenyl )-3, 3,5-trinethyl cyclohex- ane, 336.6 g (6 noles) KCH
and 2,700 g water are 25 dissolved in an inert gas atnosphere under stir-
ring. Then a solution of 1.88 g phenol in 2,500 m nethylene chloride is

added. |nt0E&hﬁﬁP@k§ 1$thr%ﬂa%théiQ9,;éggrgw{26ﬂ919%%1989$9906 ake-
introduced at, pH 13 to 14 and 21 t0o 25 C. Then 30 1 M ethylpipericline is

added and stir¥@8if%6¥-- 20 another 45 min. The bi sphenol ate-free aqueous
phase is separated, after acidification with phosphoric acid, the organic

phase i s washed neutrallﬁ \c/]gth water and freed from saolvent. 5 The
pol ycarbonat e derfilVafive® Add Q9 PESat 'G& V51 i ? ok X7 B8 eftg'ofal.r@s?{ The
gl ass tenpetarr¢ue wag .det gr ni ed Ot ande e1)57b € s(SEh.o IExand ©d1.18 5 mgki ng a

second pol ycarbonate de- rivatiye., 10.1ln an anal ogous nanner, t apple 1, a
mx- ture of 18 614%3) (On.l%lenlol e}(’l}i ;%ﬁgno(iapA grédrgg_yfhan(y .)219’rml_::f<’e§rp

1, 1- bi s- (4- hydrogyphehyl ¢ v 8,13 be xtam erethy b cyekbahexdnetwas theacteedl ye t he

pol y- carbonate derivative.

The polycarbonate derivative had a relative
solution viscosity of 1.251. The glass tempera-
10 ture was determined to be 204 °C (DSC).

Example 1.5: making a fifth polycarbonate de-

rivative.

As in Example 1, a mixture of 44.2 g (0.19
mole) bisphencl A and 250.4 g (0.81 mole) 1,1-
15 bis-(4-hydroxyphenyl)-3,3,5-trimethyl cyclohex-

ane was reacted to the polycarbonate.

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

20 Example 2: making ligquid preparations used

according to the invertion.

The following different liquid preparations

were made:

A first liquid preparation was made from
25 17.5 weight parts o3 the polycarbonate deriva-
tive from Example 1.3 and 82.5 weight parts of a

solvent mixture according to Table I.



carbonate derivative. 15 The pol ycarbonate derivative had a rel ative
solution viscosity of 1.263. The glass tenpera- ture was determ ned to be
167 C (DSC). Exanple 1.3: naking a tbiﬁg_polycarbonate de- rivative. 20 In
an anal ogous manner to Exanple 1, a mX- ture of 149.0 g (0.65 nole)

bi sphenol A (2,2- bis-(4-hydroxyphenyl)-propane and 107.9 g (0.35 nvole)

1, 1-bi s-(4- hydroxyphenyl)-3,3,5-trinmethyl cyclohexane was reacted to the
pol ycarbonate de- 25 rivative. The polycarbonate derivative had a relative
solution viscosity of 1.263. The gl ass tenpera- ture was determ ned to be
183 C (DSC) 7 211 cExanpl e 1.4: making a fourth polycarbonate de- rivative. In
an anal ogous nmanner to Exanple 1, a mx- ture of 91.6 g (0.40 nol e)

bi sphenol A and 185.9 5 g (0.60 nole) 1, 1-bis-(4-hydroxyphenyl)-3,3,5
trimethyl cycl ohexanerwaseheacted to the poly- carbonate genivative. The
pol ycarbonate derivative had a relative solution viscosity of 1.251. The

gl ass tenpera- 1Q fpLe hwy?%t%%@%é?a@&ggé &£ (DSC) .3 Fxanpl e 1.5: making

a fifth pol ycarbonate de- vative. n anple 1, a mxture of 44.2 g
(0.19 nole) bisphenol, A and 0.4 0.81 nole) 1,1- 1
bi s- (4- hydr oxyphgr&?) 13" %I“terZCiS‘?r%t‘-F?%rg &5 8%hex- 0.75

5 Ethyl-3-ethoxypropionate 33.35
Cumol 0.105
Solvent naphtha 18.45

A colorless, highly viscous solution with a
solution viscosity of 800 mPas at ambient tem-

10 perature was obtained.

Further 1liquid preparations were made ac-

cording to the following Table II.

Table II

Used substance wt wt wt wt wt wt wt
15

oe
ae
o°
oe
owe
oe
owe

Solv. mixture of
of Tab. I 90 90 90 95 95
20 Acetone 95
Butanone 95
10 5
10

Example
Example

10
25 Example

[ SO T &2 B S UV ]

1
1
Example 1.
1
1

Example

The preparations of the Table II were ap-
plied on glass plates for the purpose of deter-



ane was reacted to the pol ycarbonate. The pol ycarbonate derivative had a
relative solution viscosity of 1.248. The gl ass tenpera- ture was
determined to be 216 C (DSC). 20 Exanple 2: making liquid preparations used
according to the invention. The followng different |liquid preparations
were made: A first liquid preparation was made from 25 17.5 weight parts
of f the polycarbonate deriva- tive fromExanple 1.;+ and 82.5 wei ght parts
of a solvent mxture according to Table |I. - 22 - Table | Mesitylene 2.4
1- met hoxy- 2- propanol acetate 34.95 1, 2,4-trinethyl benzene 10.75 5

Et hyl - 3- et h(my@m@ oaaltee %?oﬁtéenml tOeriL%raS@h\te—:né nado@tftaqal% g
col orl| ess, couE sol uti on sol uti an VI SCoSi t% 800 nPas at
'8eber i (i

ambi ent tem er5 dre*it&s® Obfai i d th”Phe?efsl @pr epdy Cher e made

ac- cordi ngwerthedtald®@wimgr Tabl endbr Tabl e1 bl USed substance V\M.cwtm/\lt wt

w wt wt 15d00000$F000%00CP .Sc()jlv. .nlxtureof of Tab. 909090
ry box. hen, he rie fi

95 95 were separ

5 from the glass plate and examined by means of

Differential Scanning Calorimetry (DSC).
The following thermal conversion tempera-

tures were measured for the films:
Polymer Solvent 1°* heating Cooling 2™ heating Delta 1% heating/

10 from [°C) [°C] [°c) 2™ heating
Example Hydrocarbon 112.41 113.88 1.47
1.1 mixture

15 Example Hydrocarbon 143.02 144.29 144.28 1.26
1.2 mixture
Example Hydrocarbon 128.54 171.56 176.45 47.89
1.3 mixture
Example Hydrocarbon 172.45 188.22 191.68 19.23

20 1.4 mixture
Example Hydrocarbon 17C.39 207.20 207.06 36.67
1.5 mixture
Example Acetone 165.80 155.40 157.22 -8.58
1.3

25 Example Butanon 174.21 172.20 179.11 4.9
1.3

It is remarkable that for instance the film
of Example 1.3 has after drying after the 1°°
heating-up step a softening temperature of

30 128.54 °C. Only after the cooling-off and 27
heating-up steps, the expected transitions at
171.56 or 176.45 °cC regp. are observed.

Due to the fair solubility for instance of

the polycarbonate derivate of Example 1.3 1in



20 Acetone 95 Butanone 95 Exanple 1.3 10 55 Exanple 1.4 10 Exanple 1.5
10 25 Exanple 1.2 5 Exanple 1.1 5 The preparations of the Table Il were ap-
plied on glass plate3 for the purpose % deter - 23 mining the softening
tenperatures, so that dry- layer thickhesses of 5 pmresulted. The |ayers
were dried for 1 hour at 100 Cin the vacuum dry box. Then, the dried filns
were separated 5 fromthe gl ass plate and exam ned by neans of Differential
Scanning Calorimetry (DSC). The follow ng thermal conversion tenpera- tures
were neasured for the filnms: Polyner Solvent 1'st heating Cooling 2"d

heat i ng Deltrﬁallégehﬁaklrré% slaqxfé%\s[ CLn[dC]tLQ] e @efte@ébngso%@émiﬁ
Hydr ocarbon 112.41 113 .1 mxture 15 Hydr ocar bon 14§ 02

144. 29 144. P¢haygoy, Qfmsétr&reed Ei&rﬁﬂ I—bﬁdl?ééarl‘bggeFZBaM y1e36°2%6. 45

47.89 1.3 mexttng Exanpt ephdr acar Benr142. 45 188.22n 491 £8 PR3 261 1.4
m xt ure Exanpl e Fwdrocarbon 70.39 207.20 207.06 36.67 1.5 m xture Exanple

Nxﬂone]ﬁSHﬁﬂiggzﬁof?ﬁ%2 g structure materials, 1in par-

5 ticular so-called smart cards.

Example 3: making structures according to the

invention.

A polycarbonate film 1 Makrofol® 6-2 (thick-

ness approx. 100 pm) is covered with an interme-

10 diate layer 3, in the example a printing layer 3
(Figure Z2a), for instance by means of offset or
silk-screen printing. On the left side, a print-

ing layer with a screened print can be seen,
whereas on the right side a printing layer 3 of

15 a print over the full surface 1is shown. The
printing layer 3 1is first dried, if applicable.

Then the side of the polycarbonate film 1 pro-

vided with the printing layer 3 1is fitted for
instance by silk-screen printing with a prepara-

20 tion layer 4 of a composition of Example 2, for
instance based on the polycarbonate derivate ac-
cording to Example 1.3 and the mixture of sol-

vents according to Table I (Figure 2b). This can

take place either over t—he full surface, or, as

25 shown, partially only, covering the regions of
the printing layer 3. Silk-screen printing 1is

made once or twice. Then drying 1is made under

air atmosphere at 100 °C for 60 min. A layer
thickness of approx. 2.2 um or 3.3 um of the

30 dried polycarbonate derivate (Figure 2b) re-
sults. Then the side oI the polycarbonate film 1

with the printing layer 3 and the preparation

layer 4 is <covered with another polycarbonate

film 2 Makrofol® 6-2 (thickness approx. 100 um),



1.3 25 Exanpl e Butanon 174.21 172.20 179.11 4.9 1.3 It is remarkable that
for instance the film of Exanple 1.3 has after drying after the 1st

heati ng-up step a softening tenperat ur g of 30 128.54 C. Only after the
cooling-off and 2nd heating-up steps, he expected transitions at 171.56
or 176.45 C re~lsp. are observed. Due to the fair solubility for instance of
t he pol ycarbonate derivate of Exanple 1.3 in - 24 hal ogen-free solvents and
the detected softening behavior of dried filnms, this material is excel-
lently suitable to serve as a bonding agent in polycarbonate-based

structure matefiadfe | RPRE- Peld CHEaL $O-CRELRG §PRIT j6ar S nEXAIPLY 3:

maki ng structures according to the invention. A polycarbonate filml
Makrof ol (r) We-Bh¢t hilek- AesRlasmdke 100f pEfHisrcovdrgdd h &P i wererne- 10

diate layer 13 yéRsthes exampl e B phinnting &ay@reﬁt(l%rgme 2laadufSQifri83._t ance
by neans of of¥set or silk-screen printing the left sid grlnt- i ng

layer with & R+ Bérfetin fr itk ©6an 'ﬁ@dsee%nth%@Féa?soﬁn ch"heuﬁ%g- &

printsng | ayserrésof dppa @i nts oyer dheahwl | asurdigee d s1showhc Theigprinting
| ayer 3 is first |edhc%f Ppllcable Then the side of the polycarbonate
filma1 pro- WVidad W t A" 3 i'nting layer 3 is fitted for instance by
Ssilk-screen printing with a prepara

An optical 1investigation of the structure
did not show any recognizable phase 1limit. The

structure is a monolithic block.

10 Comparative experiments were made in a cor-
responding manner, however without the prepara-
tion layer 4. Then it was found that a structure
according to the invention is clearly more sta-
ble against delamination between +the printing

15 layer 3 and the second polymer layer 2 than in
sald comparative experiments representing prior

art.



20 tion layer 4 of a conposition of Exanple 2, for instance based on the
pol ycarbonate derivate ac- cording to Exanple 1.3 and the m xture of sol-
vents according to Table | (Figure 2b) 6T_his can take place either over the
full surface, or, as 25 shown, partial?y only, covering the regions of the
printing layer 3. Silk-screen printing is made once or twi ce. Then drying
is made under air atnosphere at 100 C for 60 mn. A layer thickness of
approx. 2.2 umor 3.3 pmof the 30 dried pol ycarbonate derivate (Figure 2b)
re- sults. Then the side o: the polycarbonate film1l wth the printing
|ayer 3 and the preparation layer 4 is covered wth another pol ycarbonate
filmz2 Makrofol (r) 6-2 (thickness approx. 100 pn), - 25 and the thus
resul ting stfuefire FdaAHAPRated wth, if applicable, further stacked
polynmer layers 5, 6, 7 in a conventional industrial |am nating press under
the action of usual pres 5 sures (approx. 5 bars) and at about 160 C (Fig-
ures 2c and 2d). An optical investigation of the structure did not show any
Egcogni zabl e phaske. |'i nmiat .m'erhelo%t [Flect Ume K 5n g ra)n@ltimh't@utxl@clw.ihtllﬁ) at
nparati ve .experinents re made in a cor- respondi ng manner, howeve
wi t hout the lp(?gﬁér a®S o\r9fel1 Lo&r BO1PHRAT 1€ ou(g]d) t et “a 3t r%%?ﬁrné{

according t@déhgmawentd par s(el)ear by aor mesda- it emagai nsd 1 ¢el b bat+ on

bet wesn the aotrient}iagq ylrgelray%ra 33e gndo%hebﬁ%cé)ﬁ]g n%olI yr’flr lgg%rweze%hag hien
first polymer layer (1) and the second polymer
layer (2) an intermediate layer (3) being ar-

ranged, comprising the following steps:

a) the intermediate layer (2) 1is applied at
10 least on a partial region of the first polymer

layer (1),

b) optionally the intermediate layer (2) 1is

dried,

c) the first polymer layer (1) 1is coated on

15 the side, on which the intermediate layer (2) 1is
arranged, with a liquid preparation comprising a
solvent or a mixture of solvents and a
polycarbonate derivative Dbased on a geminally
disubstituted dihydroxydiphenyl cycloalkane, the

20 preparation covering the intermediate layer (2),

d) optionally a drying step 1is made after

step c),

e) after step <C) or step d), the second
polymer layer (2) is placed on the first polymer

25 layer (1), covering the intermediate layer (2),

f) the first polymer layer (1) and the sec-
ond polymer layer (¢{) are laminated with each
other under pressure, at a temperature from 120
°C to 230 °C and for a defined time.



said conparative experinents representing prior art. - 26 - Patent clains:
1. Anmethod for making a structure with at |east one first polyner |ayer
(1) and a second polyner |ayer (2), e?ﬁh made from a pol ycarbon 5 ate

pol ymer based on bi sphenol A, between first polynmer layer (1) and the
second polynmer layer (2) an internediate |ayer (3) being ar- ranged,
conprising the following steps: a) the internediate |ayer (2) is applied at
to least on a partial region of the first polymer layer (1), b) optionally
the intermediate layer (2) is dried, c) the first polymer layer (1) is

coated on 15 th% S|de on qﬁ{gg gygcoqufﬁg €5e é@gqy (%) |§¥1€%%qqged

with aliquid preparatlon conprising a a mxtur'e vents and
a pol ycarbdriate idef pvat¢ ¢é sfased aned gedinal by a d|pstub9ttmruq; edayer,

di hydroxydi phenyl (cych pal kane, ddigp2Q Prgear abi og Goven| t@%mﬁr diate
| ayer (2), %@optlonally drying step | de after ste
$t

step c) or m@)N § het BAEErid apowﬁcé?tqaﬁyeph@aowamfaééd 6ﬁptrh€ésf9inr‘st

pol ymer 25 dayendl) a CRWRIt 8g rlad l@llcntgﬁneldéﬁb% Jawerd f 3k &) £henfirst
pol ymer |ayer (1) and the sec- on gner | ayer (2) are | anminated wi'th each

otherLmderﬁﬂeEﬁﬁ%lc&:%?tén%%&ﬁﬁ% Fﬂ&ﬁl?@curlty film.

3. The method according to c¢claim 1 or 2,
wherein the polycarbonate derivative has an av-
erage molecular weight (mean weight) of at least

10 10,000, preferably from 20,000 to 300,000.

4. The method according to one of claims 1
to 3, wherein the polycarbonate derivative com-
prises functional carbonate structure units of

formula (I),

R’ R
*—~-—o—</;;\>6c> : o——(lci—-*

... Rz

15

(x)\rn —in
R( R*
20 (I)

wherein

Rl

hydrogen, halcgen, priferably chlorine or bro-

and R? are indePendently from each other

mine, C;-Cg alkyl, C5-d6 cycloalkyl, Cg-Cip aryl,
25 preferably phenyl, and§C7—C12 aralkyl, preferably
phenyl-C;-C4 alkyl, in:particular benzyl,

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



Cto 230 C and for a defined tinme. - 27 2. A nethod according to claiml1,
wherein the internmediate layer (2) is a printing layer, in particular
conprising a security printing el emané and/or a printed photographic
represen 5 tation, a photographic enul §on, and/or a fil m in particular a
diffractive security film 3. The nethod accordi ng to claiml or 2, wherein
t he pol ycarbonate derivative has an av- erage nol ecul ar wei ght (nmean wei ght)
of at least 10 10,000, preferably from 20,000 to 300, 000. 4. The nethod
according to one of claims 1 to 3, wherein the pol ycarbonate derivative
com prises func 30n| ronat g, stylict, fo I R R O
= R(X) Rin tPR % (?bb £ eh\/\/ml,oﬁé(;l n landalli@qar% |%1%352Cnt((1%2r%t I %éfrro
each ot her e@a@hogen, éhaﬁoglerhdem@ﬁémetbly ch¢ priaee ot bhod nd gen Co+CB
al kyl, C5-cé &Y oglll&y}}l C6- C10 aryl, 25 preferably phenyl, andl C7-C12
ar al kyI pr efera Iy phenyl -C1-C4 al kyl, in particular benzyl, mis an
integer from4 t9< Sprcegreggt%l yaﬁldor

5 n is an integer greater than 20,

with the proviso that at at least one atom

X, R* and R® are both alkyl.

5. The method according to claim 4,
wherein at 1 to 2 atoms X, 1n particular at only

10 one atom X, R* and R® are both alkyl.
6. The method according to claim 4 or 5,

wherein R® and R® are methyl.

7. The method according to one of claims 4

to 6, wherein the X atoms in the alpha position

15 to the diphenyl-substituted C atom (Cl) are not
dialkyl-substituted.

8. The method according to one of claims 4
to 7, wherein the X atoms in the beta position
to Cl are disubstituted with alkyl.

20 9. The method acccrding to one of claims 4

to 8, wherein m is 4 or 5.



5, 28 R3 and R4 can be individually selected for each X, and independently
represent hydrogen or Cl-C6 alkyl X is carbon and 5 n is an integer greater
than 20, with the proviso that at at |east one atom X, R3 and R4 are both
alkyl. 5. The nethod according to clai#¥4; wherein at 1 to 2 atons X, in
particular at only 10 one atom X, R3 and R4 are both alkyl. 6. The met hod
according to claim4 or 5  wherein R3 and R4 are nethyl. 7. The net hod
according to one of clains 4 to 6, wherein the X atons in the al pha
position 15 to the diphenyl-substituted C atom (C) are not

di al kyl - substitu . 8,,. The nmethod according to one of clains .4, to 7,
wherein the X at (leﬁg i nltife ’Bgt%ap%gsiatcr%ﬂr e &t eCdi%uBLt i ¢ hPed i th

al kyl . 20 9.tdrhed pethad mecar ditihge t o ONg f rbbaiaed dteor By awhevei nimis 4
or 5. - 29 ,10. The method according to one of clains 4 to 9, wherein the
pol ycar bona 5 %I%fji Vative is based on 4,4 -(3,3,5-trimethyl

cycl ohexane-1, 1-diyl) 5 diphenol, 4,4'- (13, 3-di net hyl cycl ohexane-1, 1-diyl)
di - phenol, or 4,/4"-(3,3,5-trimethy cyclohexane-1,1-diyl)

5 diphenol,

4,4'-(3,3-dimethyl cyclohexane-1,1-diyl) di-
phenol, or

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

10 11. The method according to one of claims 1
to 10, wherein the polycarbonate derivative com-
prises a copolymer in particular consisting of
monomer units M1 based on formula (Ib) and mono-
mer units M2 based on the geminally disubsti-

15 tuted dihydroxydiphenyl <cycloalkane, preferably
of the 4,4'-(3,3,5-trimethyl cyclohexane-1,1-
diyl) diphenol, wherein the molar ratio M2/M1
preferably 1is greater than 0.3, 1in particular

greater than 0.4, preferably greater than 0.5.

20 12. The method according to claim 1 to 11,
wherein the temperature 1in step f) 1s 1in the
range from 140 °C to 200 °C, in particular in
the range from 150 °C to 180 °C.

13. The method according to one of claims 1
25 to 12, wherein the first polycarbonate layer (1)
and the second poly:zarbonate 1layer (2) have a

glass temperature Tg of more than 145 °C.



4,4'-(2,4,4-trinmethyl cycl opentane-1,1-diyl) diphenol. 10 11. The net hod
according to one of clains 1 to 10, wherein the pol ycarbonate derivative
com prises a copolymer in particular consisting of nonomer units ML based
on formula (I1b) and nono- mer units M23based on the gemi nally disubsti 15
tuted di hydroxydi phenyl cycl oal kane, preferably of the

4,4 -(3,3,5-trinethyl cyclohexane-1, 1- diyl) diphenol, wherein the nolar
ratio M2/ ML preferably is greater than 0.3, in particular greater than
0.4, preferably greater than 0.5. 20 12. The nethod according to claim1l to
11, wherein the tenperature in step f) is in the range from140 Cto 200
C, in particular li% thEe aA§E FIIMAIBOC EHIN 48G <. °1F TFhe FBBHES adcor di ng
to one of ckai M3l JhdLeld wheretRnithentisst Bel yearborates { ayes) (1) and
t he second polycarbonate | ayer (2). have a | ass tenperature Tg of nore than
145 C. 30 FATHRE a6t hotP ¥&dor dilny ° dne? bf hgi ngerong 130 Iwer &irn t he

t hi ckness obdrhetki r5t yeot y-( xar hanateyd myerc {11) yandrofd i ke sesanrd pal ycar -
bonatﬁ | ayer (2) is identically 8{ different in the range from 10 to 1, 000
pm ih particdf arf 3PS Z0F €8 280 prhC 15 $RE mithod AfcoPd hhld bR of
claine 1 tdrlim @terebn 22he ki ckness, neasured in direc- tions orthogonal
to a main face of a polycarbon to ate layer (1, 2), of the internedi ate

| ayer (3)

15. The method according to one of claims 1
to 14, wherein the thickness, measured in direc-
tions orthogonal to a main face of a polycarbon-

10 ate layer (1, 2), of the intermediate layer (3)
is in the range from 0.1 to 1,000 um, 1in par-

ticular from 1 to 50 um.

16. A structure obtainable with a method

according to one of claims 1 to 15.

15 17. A structure comprising at least one
first polycarbonate layer (1), a second polycar-
bonate layer (2), an 1intermediate layer (3) ar-

ranged between the first polycarbonate layer (1)

and the second polycarbonate layer (2) and a
20 preparation layer (4) connecting the intermedi-
ate layer (3) with the second polycarbonate

layer (2) and comprising a polycarbonate deriva-
tive based on a geminally disubstituted dihy-
droxydiphenyl cycloalkane.

25 18. The use of a method according to one of
claims 1 to 15 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 (1)



isinthe range from0.1 to 1,000 pm in par- ticular from1 to 50 pm 16. A
structure obtainable with a nethod according to one of clains 1 to 15. 15
17. A structure conprising at | east one first polycarbonate |ayer (1), a
second pol ycar- bonate layer (2), an“idternediate |ayer (3) ar- ranged
between the first polycarbonate layer (1) and the second pol ycarbonate

| ayer (2) and a 20 preparation |layer (4) connecting the internedi- ate |ayer
(3) with the second polycarbonate I|ayer (2) and conprising a pol ycarbonate
deriva- tive based on a gemnally disubstituted di hy- droxydi phenyl

cycl oal k, Ane. 22 18. The use of a method according to one of clains 1 to 15
for making &AM tyARd/ 8 C AP uePAdFRALC MAEFei N dYEfonald § sR &l t ane-
ously with, diefere 10§ afteri hie ¢ @duGti Qbwhe dt@dstwietur et t Nee fikst

pol ycar bonat e Iayer($1%.- 31 aEd/or t he second polgcarbonate | ayer &2) are
directly or A™di r 88yt cofifett ed AW T hrat H%¥ast 2 "Ghe® BE t i dnaF 4B eRE for
instance a Qaryéer. layer. 5 19. The security and/or val ue docunent ob-

tai nabl e according to claim18. 20. The security and/or val ue docunent com
prising a structure according to claim116 or 17.

5 19. The security and/or value document ob-

tainable according to claim 18.

20. The security and/or value document com-

prising a structure according to claim 16 or 17.





