METHOD FOR PRODUCI NG A POLYCARBONATE LAYERED COWVPCSI TE Field of the
i nvention. The invention relates to a nmethod for naking a
structure with at |east one first polyner |layer and a second pol yner
.layer each made from a pol ycarbonate pol ynmer based on bi sphenol A,
bet ween the pol yner |ayers an internedi ate | ayer being arranged,
conprising the follow ng steps: the internediate |ayer is applied at
| east on a 15 partial region of the first polyner |ayer, then the
second polymer layer is placed on the first polynmer |ayer or the
internediate | ayer, and the first polyner |ayer and the second

pol ymer layer are |lam nated with each other under pressure, at an

i ncreased tenperature and for a defined tinme. The.invention further
rel ates to aMHATH@DHGR EROAUGEING Al POLVCARBONATD LANERER COMEOSITE
met hod for making a security and/or val ue docunent, and to a security
and/ or val ue docunent to be thus 25made. Background of the invention
and prior art. Plastic cards are typically made by | am nation
of films, which are adapted as pol ynmer |ayers. For this purpose, a
cl ose connection between the polyner |layers is produced under
pressure atFhetdnpefatidre, lwh ehtilsombove the softening point (glass
point) of the polyner lay- - 2 - ers, by that the polyner chains

bei ng novabl e above the glass point_m x with each other, and in an
i deal case an i nSeBardby R ToRBI iThie & F uttura '€ ObPSi £ﬂrf r“behgtlﬁleg

pol ymer | ayersstyihesa ol ynerH aygts MRyakm pamebefwmtde@o/\lymer
@ddi él onal featureshde g- pignen atl NS f.ar g%t c}lhemggr%s@lr%%

are P ncl uddd® ¥ R 5 a38 ehgraving. YBetwe e po ayers
addi ti onal aﬂanghm;@mquﬁhal|pqﬁympdedbaﬁepbrpnnn@¢5@menol A,

I ntermedi aye, L gyer, fofe | g%tla%ﬁ%ra ngfgg drityehtdrhbe fot@ of ayer

security printing el ement ch as gdilloches, microprint and so on
or speci al 491k8Isueh EaNEFY calC YAPIFALF 20ignktPOvI ¥ owing steps:

the intermediate layer is applied at lgast on a

15 partial region of the first polymer layer, then
the second polymer layer is 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-

4 tainable in this way, to the use of 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 is produced under pres-
sure at a temperature, which is above the sof-

tening point (glass point) of the polymer lay-



15 the like may be provided on one of the polyner layers and in the
conpl eted structure between the polyner layers. An internedi ate |ayer
may however also be for instance a filomw th diffractive el enents as
.a security feature. In particular it is also possible, to integrate a
phot ographically produced i nage as an internedi ate | ayer between the
pol ynmer layers. A nethod with regard thereto is described in the
docunent DE 10 2007 018 450.8. Such an internediate |ayer 25 nmay
cover or underlie a part only of the underlying and/or overlying

pol ymer | ayers,mapyhowesvet atbe be st aviesd thieadni h Haladcoiecy dente
manner . boble '%ﬁ@ '159;%h‘H%S%f%amﬂﬁﬁtééhﬁh%ther, and

i nt er medi ate ?aye i stur ove process of the lamn op1

in particullar iBnt helFirﬁc“errre@laeﬁ% | &er L& SHRBAFRT Bl e vﬁ‘?ﬁot%’rfet ic
pol yner | ayef $.ia- e Cconbi Bed: » Thicd | Repathli 1HbY iy rcansy sk si.n
that the internmedi ate | ayer obstructs - 3 - as a separating |ayer
the process of the mxture of the softened polyner |ayers. For
instance, it hasTheer fpoddnbat Jppyetisgrekayers Wa Ftndrgmpiypvided
excel | ent| ¥, adRereahq Sy bhe ackualy P | ng Sybstralfentie: Lol o
pol ymer Iayer in thé conpleted structur'e, the adhesion to the second
pol ymer | ayep tagpt ¥ é@ durtitgy thenBdnt h&si oft Iéh £HEC pHiGRE n yve? SeE
worse conpag gg rther gigo, and consequently a del ami nation 10 rray occur
between the internediate | ayer and the second pol yner |ayer. The weak
point is thus the boundary | ayer between the printing |layer and the
Gpplied and | ammated secondepod yigmé aye]rayiéhris, neyd dhe tgarn kdul atley

critical faor_full-sur- ti fir -l AYer.
From't he docurr%n éi3£8 6§§q%§@9/122)p r}p car %ﬁates%{)a?e)%ygﬁca °n

geninal |y distisstiedtiedt di hyl? By ph ¥ cydl DhPRER arfe pBriseting
known. In tfége[l'” oh & he %Pmp%fce@@ﬁ@tl&syapemednaﬁ bmdmgts,
agents of silk-screen pr| n Fromth ocupent can al so

i ng inks
t aken net hodd Cor?a frakd 'hy é&%gﬁélfyclﬁrlﬁoﬁ%?e§ntrhﬁ§ otinent Wit hSPts
conpl ete codtant si hxshesakyh i asl usied iicw t he escope lod  dinscl 0SUTIe) ofand

t he present plication. 25 echnlcal o] ct, of he I nventj on

It i's there?%g if’r S & ¢ 06)] et %féffhe I n\?éln i orr:é/t gﬂpér)orﬂodleymer

met hod for 1lamienasi ngnan iint ertniedi atenmyer i ngt aotc tomsat At evgen

only to a rg gce%odiegfn%efw th,palycarpgnat e ol wRR(; L axer 9 betweenay
a

such pol ycarbonate p ers, which results in a structu%e £
whi ch securlegvwg wert ed Gr‘btétﬁl diP Bgat AStt ABEENT Aat fort nd?1th dif-

fractive elements as a security feature. In par-
20 ticular it is also possible, to integrate a
photographically produced image as an intermedi-
ate layer between 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 1layer is incompatible with the polymer
layers to be combined. This incompatibility may
consist in that the intermediate layer obstructs



- 4 - consequently a very high integrity and durability of the
“produced structure. Basics of the invention and preferred
enbodi nents. 5For achieving this technjcal object, the in- vention
.teaches a nmethod for making a structure with at | east one first
pol ymer |ayer and a second pol yner | ayer, each nade froma
pol ycar bonat e pol yner based on bi sphenol A, between the to first
pol ynmer |ayer and the second pol yner | ayer an internedi ate | ayer
bei ng arranged, conprising the follow ng steps: a) the internediate
| ayer is appdi ed stpleast ioy alpard ¥ at hreegba® ©f ssheo £ fidie pBliyheR r &

| ayer, b) qpfi9@§4|¥o%§?ehg rogdiaterl auepebrs dried, c) the first

polynmer layer is coated on the side, on which the internediate | ayer
is arranged, at least partially with a liquid preparation conprising
a solvent or a mrxturengh Sot¥entstandaa podgearbonai® derd vathdwent -

based geni nal |y di substi.tuted dihyd dj | ,
repar ati o KBvel PE T Ro f RUdr mif S8 Linert  GRaray B coml re y =Y
d) optionaltlyea alryurg: spep nsimgdes abtset rsttep cfhe) famsr SRPYERT

or step d)1l£p%12,5 i§ecent PRl YR Jaygr 4 srplacedeon the fhtisfesion
pol ymer |ayer; covering the internmedi ate |ayer, f)_the fi rst,ﬁol yqper
| ayer and the seeBndspBoIGmer Pajemare }aNictat &P £ batt ot HEr e

under pressusfidtacenea! atHe fgOihiZh & tD223Q Ciandwfcorsa com-
defined tine. i

First of all, the inventi i s _ba ; ;
finding thdt2p6iYcdrbORse ter bt i v&s %?@é‘lea%ggrydi g ?jgedjf%gl%hgtlon
{nvaption areyhightyrconpatidée thé -imiehnmpod yedrdbohatye ragard akd e
f films, | i cul i.t h t : bi;sph A

or t11ms, 10 Rard! é%l\}g\&%f%lj(rﬁgeﬁ?%m 6% Pased 0fe biisphenels Ache

such as for~ instanc he high conpatibility is
shown by t Haeutiska Fsyed & € pr oiedade a8cotdi g ¥ 6 itthel NAverdti BRTwi R %4

pol y-carbonate depbvatdiMe £RADI Ngm i 4 Beldhespa y/sar hopatenerat &ra abs .
of the films to forma nonolithjc structure. A | aéeir ?oundﬁr)ilb_ets\{\l@:e_n
the material 8 1@anfi6ty ofti cBPILE bE Udét B¥edC Anybr 8 taf t &F t hé

| ampation.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 is hereby included in 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 such polycarbonate polymer lay-
ers, which results in a structure, which secures

a better protection against delamination and



Surprisingly, it was found, however, that by interposition of a |ayer
"with a pol ycarbonate derivative used according to the invention
between the internediate | ayer (already _applied on the first polyner
_layer and well| adhering thereto) and the second pol yner |ayer, also a
good adhesion of the internediate | ayer to the second polynmer filmis
achieved, and that in particular also for materials of the
internedi ate | ayer, which are not polyners based on bi sphenol A or of
t he pol ycarbonate derivate. Overall, a structure bein .
subst ant i ald ynismpyoeed Wt e r egard mﬁghuﬁmtagaﬁakwaamIgw¢&%ll‘

obt ai ned. 25Anotier advaptage, ob of hec nyantken is that the |iquid

preparations used according to the 1nvention, in particular
sol utions, can be applied by printing techniques and can therefore be
enpl oyed for the conventional printing nethods (e.g. screen, gravure,

| etterpress and flat printing,, but also ink jet printin wWith the.
respective 3%ﬁﬁ¥ﬁ?er°$hiE&ﬁ%séb%?eﬁﬁhhﬁpciﬁf#g dgﬁ?&éﬁ?gggdhggﬁﬁﬂgl
systens (e.mgenhiased on epoxi des) can theoretically also be printed,
would - 6 - however change color during |am nation or |lose their
adhesi ve properties. ~ In principle, internediate |ayers %I ,
arbi rary materiBpg aneharci i raryt kind e@fhpel @ddd BPI&Tthethe 10~

invention. Jbgdindernedhates aerm@yhbar fost anseihegaaprbntdngture
| ayer, in particular congr|5|n§ a securltg prlnthgaelenent agg/orcq_
printed photbgtaphtc Teprésent bt ioht 5& pABE-taphi® Rl 137, Gndrsr
a ﬂln]£r1@ﬁﬁipdﬂ%?@r(ﬂ@y@ﬁﬁf@ﬁdhgﬁﬁﬁﬁﬂnyMIHIpﬁlycarpon—
i nternedi ate_| ayer nown tQ f ski. [ epart ri

and/ or val (&t §ochfe Igegantt)baeéggeg.%q’l nlﬁtlhéf éqgé{rh iext}}’i tb%écs&%(g)HbeE%e
notad that fhestermodfymhe i hegenedpace thgers of cdvlir 80 Y8BT layer

conprises a, 15 ipl HEalid § 1 @fc adiiaceat el hgel grentsgedychcamd®ising
instance the matrix dots of a printing |ayer. | The .i.nt er medi at e
| ayer can beRFrofiCdelo Buerd t Het £813: s add ®n 1 RE SPEE Istt et @Y ST
layer. It isshoywgpari @isaposisébke tbat thepanterakdime gilayerfisthe

Cayer. £ SRRl P YRE r dgRr S ord CarBe 0ot tod ofdr® R Tarf e
surflace of dhetfdritypotynsy Hayerdprer) the first polymer layer
is coated on the side, on which the intermediate

layer is arranged, at least partially with a

liguid preparation comprising a solvent or a

mixture of solvents and a polycarbonate deriva-

20 tive based on a geminally disubstituted dihy-

( droxydiphenyl cycloalkane, the preparation cov-
ering the intermediate layer, preferably com-

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

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

25 second polymer layer is placed on the first
polymer layer, covering the intermediate layer,

fy the first polymer layer and the second poly-

mer layer are laminated with each other under
pressure, at a temperature from 120 °C to 230 °C

30 and for a defined time.

First of all, the invention is based on the
finding that polycarbonate derivatives used ac-

cording to the invention are highly compatible



25 vided with the internediate |ayer, or only partially, it is
however essential that the internediate |ayer is conpletely covered.
The pressure in step f) typically is.ifqathe range from1 bar to 10
.bars, in particular in the range from3 bars to 7 bars. The
tenperature in step f) preferably is in the range from 140 C to 200
C, in particular in the range from 150 Cto 180 C. The tinme of step
e) may be in - 7 - the range fromO0.5 s to 120 s, in particular from
5 s to 60 s, is however not relevant for the invention. In step d),
dryi ng may vetperporlnedaat anstienpertag nie lis tfher r dnigknBroni 20 LALG
120 00, in icul.ar,  t 0] t r r y o] 50
110 00, fortp]ggﬁlilﬁ€£ofwg:tq{negjs?P?_Cn%%nl,;gglrae%%?ag%g%%m%ﬁmﬁgtgg(%%go
min, in parkicubdchronfl0fmn tbnsXPRFR. Me theiskht fhdMmTne The

i nt ermedi atye; b%)é?%dr&p&@iliﬂitigé?e f.gap]lc‘gﬁbivﬂg Ikay_erthlaqrra&p@g)ndi@ger
tenperatures and/or tinmes cap, be used for the opti,onal st : _
e’ fenper dTPE Ty hGHEa e S 86 HeS bathy 66 00 G| Harahed 508

to 60 00, andrbleer4Be tire imay talter matibelne al soibé behew B orincafror
I nstance 1 kg?hthQ %nater.iai%re Layer ddi ckNers gener atelni Na StRene)-

(before or ‘after drying) is instance in the range fromO0.1 pm qu
30 pm preflet BBIYC f roRF EPMES -10 Boml &Y par® PERI SR T#r oRSF PRffo 5he

pm Thecuseda pel yeRinhayer gy chaveyt hibeknassescted hanmangee
from20 pmto in.,particular from50 pmto 300 pm The

1, 000, pm
i nt dPnedi at®t F&fer thgy halle P Ehicdkness from 0.1 pmto 1,000 pm in
05 particular from1 pmto 50 pm In particular printing |ayers will

typically have |layer thicknesses in the r ro 3
contrast theret oé,’;‘xﬁl?oﬁjoﬁrlg&fg’errlu siw%nss g%%?%@'o{phéygﬁ%%ﬁ,c%skg%% ?sy
diffracti velseeurpogifiieos, wif | aatheyerave i ber at hPakdhesseP P patife

range from pe PO 1,200 M gi NaBRIS +84hRf frOMtlle PM £Q H0i BRM be-8
) tween the intermediate layer (already applied on
15 the first polymer lavyer and well adhering
thereto) and the second polymer layer, also a

good adhesion of the intermediate layer to the

second polymer £film is 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 polycarbonate 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 1liguid preparations used according to the
invention, in particular soluticns, can be ap-
plied by printing technigues and can therefore
be employed for the conventional printing meth-

30 ods (e.g. screen, gravure, letterpress and flat
printing, but also ink Jjet printing) with the
respective low layer thicknesses. Commercially
available adhesion systems (e.g. based on epox-
ides) can theoretically also be printed, would



It is preferred, if the polycarbonate derivative has an average

nol ecul ar wei ght (nean weight) of at |east 10,000, preferably from
20, 000 to 300, 000. In detail,-tde pol ycarbonate derivative my
-contain functional carbonate structure units of formula (1), (1)
wherein RL and R2 are independently from each other hydrogen,

hal ogen, preferably chlo- 15rine or bromne, G -C8 al kyl, C5-C6
c7y-ccllo aral- alkyl, C6-Clo aryl, preferably phenyl, and c kyl,

preferably phenyl-C -C4 al kyl, in particu- .
however change color during lamination or lose

their adhesive properties.

In principle, intermediate layers of arbi-

trary materials and arbitrary kind can be used

5 for the invention. The 1intermediate layer may
for instance be a printing layer, in particular
comprising a sécurity printing element and/or a
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

I5 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 is provided in a partial region only of

( the surface of the first polymer layer.

Egually, 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 is however essential that the inter-

mediate layer is completely covered.

The pressure in step f) typically is in the

range from 1 bar to 10 bars, 4in particular in

30 the range from 3 bars to 7 bars. The temperature
A in step f) preferably is in the range from 140

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

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



lar benzyl; mis an integer from4 to 7, pref- erably 4 or 5; R3 and
R4 can be individually se- 20 lected for each X, and independently
represent hydrogen or C1-05 al kyl; X-i® -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. 25Further, 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 X atons in the al pha position to
t he di phenyl -substituted C atom (C) cannot be dial-  -9- .

kyl - substi tited. TFRI X af6R& i ¥ the PetBOposltld of to i RATHdcular
di substitutedowi th atkyo Rsefesyediss mwd&f Snotherpalescanhonge
derivative may for instance be forned based on nono- 5 ners, such as
4,4'-(3, 3, St-IE‘%i et h§ P Iy ohexanel, 1- di y1) di phenol ,

4, 4" - (3, 3-di nmethyl cycl ohexane-1,1-diyl) diphenol, or

4, 4" -(2,4,4-tri hyl . cycl opent age- 1, 1-di y1) di n ar ate
derivative used@%co? ieﬁjg tcg) ( ?%%]]h%‘gi n%%rﬁi g)nheen%iféroolﬁhégan%?:bg
madesfrom di e plenod § usfe f drmultdr € | @)aageor dicwg t ¢ & he Cdo&@mehe ODE §8
32 396.6, the scope iofydiascl esg dfowWreh adth 2¢s copplet e reonsents
is hereby included in,the scqpe. of, iscql osure ﬁf' t his description, 1
A di phenol %of °For®lll a 1 d)Cunde? fdrmtidh & hdbpollicaffonafés® as
wel | as seuwetal, dppkefhoksbdfyf droha $1 aiondes foP fatnbn,ofin par-

copol ycar bonat es can ng%seqét?rgigeagiong 1ofg ragdi gal sz 9ryps abden+

aranmeters Sare ‘as in fornula l . _
10 that the intermediate layer 1is for dinstance 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 °Cc, 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 in step <c)
(before or after drying) is for instance in the
range from 0.1 pm to 30 um, preferably from 1 pm
20 to 10 um, in particular from 2 pm to 5 pm.

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

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

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



25 (la) Furthernore, the diphenols of fornula (la) can al so be
used in a mxture with other diphenols, for instance with those of
formula (Ib) - 10 - HO- Z - OH(IB) g for making

hi gh- nmol ecul ar, t hernmopl astic, aromatic pol ycarbonate derivatives.
Sui t abl e ot her di phenols of fornula (Ib) are 5 those, wherein Z is
an aromatic radical wwth 6 to 30 C atons, which may contain one or
several aromatic nuclei, be substituted and contain aliphatic

radi cal s or other cycloaliphatic radicals than those o ryuta fka)
or heteroatons Bs bikdgermeibersd, if Ekdipl ééog rcaf%%tjgil phenol s of

fornula (1b) are: hydyqqui nope,.J&saka nmall bydrioxydi phémytls, (mean
bi - (hydr oxypRéMyY Tal g%es% isat-‘}(r hydr@?@égﬁﬁ@ﬁl)- Sygleal kgnes, from
bi s- (hydr oxgphenyl) - suf fi dés, bESEHydr oxXypheny1l) -'et hers,

bi s- (hydr oxyphesy1k-kesoo, 000.

5 Iin detail, the polycarbonate derivatilive may

i £
contain functional carbonate structure units ©
formula {(I),

B R1 R"i -—1

O—C——*
—QO C i
(T @
10 B R X) 2 R n
R( g

(I)

wherein R? and R* are independently from
each other hydrogen, halogen, preferably chlo-
15 rine or bromine, Ci1-Cg alkyl, Cs-Cs cycloalkyii
Ce-C1g aryl, preferably phenyl, and ?T-Clg a#a ]
kyl, preferably phenyl-C1-Cy alkyl, in partlci‘

lar benzyl; m 1is an integer from 4 ?o 7, pre
erably 4 or 5; rR® and rR* can be individually se;
20 lected for each X, and independently represenn
hydrogen or c,~-Cg alkyl; X 1is carbon aéd rlhat
integer greater than 20, with the proviso a

3 4 th al-
at at least one atom X, R and R° are bo

kyl.

25 Further, 1t is preferred, if at 1 to32 atoii
X, in particular at one atom X oenly, 3 and
both are alkyl. R and r? may in parﬁlcular be
methyl. The X atoms in the alpha position to‘t?f
diphenyl—substituted ¢ atom (Cl) cannot be dia




t ones, bi s- (hydr oxyphenyl) - sul f ones, bi s- (hy- droxyphenyl) - sul f oxi des,
“al pha, al pha' - bi s- (hydroxyphenyl)-diisopropyl benzenes and their

nucl ear - al kyl ated and nucl ear - hal ogenat ed conpounds. These 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 FRRA 1 561 518 and in the
nonograph "H. Schnell, Chem stry and Physics of Pol ycarbonates, i

| nt er sci endey Pulslilshérist uNew Yorlh €964" a tyhineh wit htibtss &6t etRP S 1 -

contents | SCPSBEb%’oi rel uded, i pet hes seonre: of Wdisq! osure ofi khe .present
application. Preferred other diphenols are for instance:

4, 4' - di hydrigkydisgheiyd | B, 2= bifs-Q 4- Rydr HRpheclycarbonate deriva-
nyl) - propanei 2e4- Absr (4wydrigxyphenyd) = nformed based on mono-

t hyl but ane, 1, 1- bi s- (4- hydr ox p@eqy é- cl ohex- _
5ane? al pha,"sf piia- bf th-ﬁﬁbr%k phe 1§%ﬁ5dFF§39ethyl' cyclohexane
pr opy! benzengi 2,2k piL§-dBp hretrhyll; 4- Hy,dt bxy(phe3-dimethyl cyclohex-

ny1) - propang, g.2- bi s(;3; ¢hl gusds hydroxyphe-4 4+ - (2,4, 4-trimethyl
cyclopentane-1,1-diyl)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 its complete contents is 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 of copoly-

carbonates can be used (the meaning of radicals,

20 groups and parameters same as in formula I).
R’ R’
HO C OH
R* ( ) R?
O()\m
R’/ R’
25 (Ia)
Furthermore, the diphenols of formula (Ia)

can also be used in a mixture with other diphe-

nols, for instance with those of formula ({Ib)



“nyl)-propane, bi s- (3, 5-di net hyl-4-hydroxyphe-

nyl) - met hane, 2, 2- bi s- (3, 5-di met hyl- 4- hydroxy- 10phenyl ) - propane,

bi s- (3, 5-di net hyl- 4- hydr oxyphe- - 10 -

.nyl)-sul fone, 2, 4-bi s- (3, 5-di met hy1- 4- hydroxy- pheny1l)-2-net hyl but ane,
1, 1- bi s-(3,5-di met hyl-4- hydroxyphenyl)-cycl ohexane, al pha, al pha- bi s-
(3, 5-di net hyl- 4- hydr oxypheny1l) - p- di i sopropyl ben-

15zene, 2, 2- bi s- (3, 5-di chl or o- 4- hydr oxypheny1) - propaneand

2, 2-bi s- (3, 5-di brono- 4- hydr oxyphe- ny1l) - propane. Particul arly
preferred di phenols of fornmula (1b)HC fof ~ OH (L)%
I nst ance: 2, 2- bi s- (4- hydr oxyphe-

TR L E AR C R A TR R AR L
2, 2- bi s- ( 3,&r dinbroho- £ dydrexypherytls - propane tamde s -

1, 1- bi s- (4- hydr oxyphenyl) - cycl ohexane. In particular, 2,2-bis-(4-hy-

Suitable other diphenols of formula (Ib) are

5 those, wherein 2 is 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 hetercatoms as

10 bridge members.

Examples for the diphenols of formula (Ib)
are: hydroguinone, resorcin, dihydroxydiphenyls,
bi-(hydroxyphenyl)-alkenes, bis-(hydroxyphenyl)-
cycloalkanes, bis-(hydroxyphenyl)-sulfides, bis-

15 (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-

20 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-

25 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%964™, which with its complete contents 1is

30 hereby included in the scope of disclosure of

the present application.



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

di phenols of formula (la) to, if applincable, the al so used other

~di phenol s of fornmula (Ib) should be between 100 nol % (la) to 0 nmol %
(I'b) and 2 mol % (la) to 98 nol % (lb), preferably between 100 nol %
(la) to 0O mol % (lb) and 10 mol % (la) to 90 mol % (lb) and in
particul ar between 100 nmol % (la) to O nmol % (Ib) and 30 nol % (Il a)
to 70 nol % (lb). - 12 - The hi gh-nol ecul ar pol ycar bonat e
derivatives fromi¥fé el pREhoPE ST f sthphg (@ hF, 3 ¥FcappPicablPEtdpce:
conbi nati oy Wit h D1 hery Wb Rhenohse Ry, be mader apaoyr-di ug 1 pd klke: kphes
pol ycarbonate_pro- 5 duction net hag% Th% different dihphﬁangl)s_é@ééeb_e
linked in & %tariRTPEAD Franner & feM* A5 (dI6dY BIFSERY wi'se Y fe
pol ycar bonatleyderd vahieves used -decerdihghtyal # die yiohvenyildn- ey behex -
branched in a per se kpnaown er, .l.f_ the i j esired;; this
can Be achi®ved in‘_ﬁ:“f)g(rgl ’saeftgﬁo%vmblnasnnéé] B&ﬁ%%@%? n )Zf EDs;h%allligo
amounts, pref epabllyearremes bet vieed -0 05— drid-2e t hibl ~ 9t ef &P & -

the used di,phenals)op@ntliree orp npre, £ ban 3-he sednce disyaticnabne -
conpounds, 1n_particular such with th ge or .rmrg thfg t_t}g(ag %hxenohlec"
hydroxyl grovips.”FbR® 3t @nchi ng 2h8nat'sS W HRAFEE or ~flore! P& YRrEe
phenol i ¢ hydly oxHmgtoupseare: phl regla- (3, 5-dimethyl-4-hydroxy-
cin,4,6-dinethyl-2 4 6-tri-(4-hydroxypheayl).- ng-_ he-
4, 6.8 met A 95 51 T AL QAR ovbe (- 0 S imRHY DTy droxyone
fiyl) - hept aney 1) 3, Sulficfd, hydr Gyphériydy {Berb-dimethyl-4-hydroxy-
zene, 1, 1, 144 Ly, (Ar hydroxyphanyd)refhane, 4rir-pis- (3, 5-dimethyl-4-
(4- hydr oxy en;?f])-gheny net hane, 2, 2- bi' s- [ 4, 4- .
hydroxyphényl)-cyclohexane, alpha,alpha-bis-
(3,5-dimethyl-4-hydroxyphenyl)-p-diiscpropylben-
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,l-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 between 100 mol % (Ia) to 0 mol

$ (Ib) and 10 mol % (Ia) to 90 mol % (Ib) and in

particular between 100 mol % (Ia) to 0 mol %
(Ib) and 30 mol % (Ia) to 70 mol % (Ib).



_bi s-(4-hydroxyphenyl)-cycl ohexY1] - propane, 2, 4-

bi s- (4- hydr oxyphenyl -i sopropyl ) - phenol , 2, 6-1 s-

(2- hydr oxy- 5- net hyl - benzyl) - 4- met hyl.phenol , 2-

. (4- hydr oxyphenyl) - 2- ( 2, 4- di hydr oxypheny1) - Propane, hexa- [ 4- (4- hydr oxyp
henyl -i sopropyl) - phe- nyl]-orthoterephthalic acid ester, tetra-(4-hy-
30 droxyphenyl) - net hane,

tetra-[4-(4-hydroxyphenYli sopropyl) phenoxy] - net hane and
1,4-bis-[4",4"- dihydroxytriphenyl)-nethyl]-benzene. Sone of the
(nherthreefunﬂhen&lgbmmmhd§wﬁér2mDéMﬂRﬁbQWQ@ﬁuﬂ%réﬁ%ﬁlves

trimesic acido Cyapyri Orbde and ¢ la (I £ 1ica-
3, 3-bi s- (3- et hyl - 4- yarlogyyphen 1) 2-0X0-2, 3-d ﬁ:\ygro’l nad appliea

13
As chain stkapBersllflorcctrﬁglﬁ’e?téé’rknﬁﬂxn?}boﬂftrhcﬁr ipe O]e%ul JEY be
wei ght of tihggeol ﬁ%ﬁi’@@ﬂ&trﬁgdet[davatth\éesk&rcﬁﬂmjsqdoﬂr@mﬁnh@mmal pro-

conmpounds | concentrati SU|t u e

phendl , teﬁ? BEPY?%hé%%EE ‘f Otﬂg eal%§ %ggltu? gﬁlﬁengﬁg m%@? be
control i ngt 1 h&aml déaul ar \se:lagm,stllncgértmemllmrsrm‘ﬁl Va@ﬂa&ntésofalso
phenol s of fornyla, (e are suitable

The polycarbonate derivatives used according

to the invention may be branched in a per se

(' 10 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-

1S tional compounds, in particular such with three

or more than three phenolic hydroxyl groups.

Some branching agents with three or more than

three phenolic hydroxyl groups are: phlorogiu-

cin, 4,6-dimethyl-2,4,6-tri~-{4-hydroxyphenyl) -

20 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-

(4-hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-

bis-{4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-

25 bis-{(4-hydroxyphenyl-isopropyl)-phenol, 2,6-1s-

{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-

30 droxyphenyl)-methane, tetra-(4-(4-hydroxyphenyl-

isopropyl)phenoxy]-methane and 1,4-bis-[47,4""'-

dihydroxytriphenyl)-methyl]-benzene., Some of the

other three-functional compounds are 2,4-dihy-

drcxy benzoic acid, trimesic acid, cyanuric

35 chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-

2-0x0-2,3-dihydroindol.



(1 c) wherein Ris a branched C8 and/or C9 al kyl radical.
Preferably the share of CH2 protons in the alkyl radical R is between
47 and 89 % and the share of the CH-amd CH2 protons is between 53 and
.11 % also preferably Ris in an o and/or p position to the OH group,
and particularly preferably the upper Iimt of the ortho share is 20
% The chain stoppers are used in general in anbunts fromO0.5 to 10,
preferably froml1l.5 to 8 nol % referred to the used di phenol s.

The pol ycarbonate derivatives nay preferably be nade according to the
phase boundary resheth&th. $&toSarmesl Thenishey RAE Fh§sikdseBf con-

Pol y-carbonat g3, £el yWge Reyhewss1¥el . wb&gt@@g%&ftfhel M ET §eiarncen -
Publ . 1964)in a per se known manner. - copol ar bo bonat es vmth

ot her di phénbfs, 48 %XLyest 8 i phéfol su81edf or LYY AT tand™ fre of Rér
di phenol s, ﬁ@ﬁmd§taﬂﬁe ugmﬁlofddnﬁuwxﬁabﬁomwe uSedi t forle com-

control l'i ngj{)i égsol ecul ar wei Shain stl%)g%r S, 8:9 eé)%eﬁ%rl”é” gy

(lc) mayb TR&N a Fe ctlo |s performeéd i n pr
inert, prefethelly polkychrbovias eidissebvimgenergani @‘bha@%tﬁfiﬁ)lllng

phosgene acogrdi ng 4 0. Lha 1Bt hOQequEBe phasrf: bg&@@%rﬂcﬁgaciensaémgul
The reaction tenperature |s between 0

appl i cabl e, &N S8 Nisad “dr aﬂEﬁl%l Sgéht s (:’Er“é‘h]efaabﬁ {/Cg (ﬁsr?osinotabll%/()

may either be presented with the di phenols in the aqueous

. A

(Ic)

wherein R is a branched Cg and/or Cg alkyl

radical.

Preferably the share of CH; protons in the

15 alkyl radical R is 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 $. The chain stoppers are used in general in
amounts from 0.5 to 10, preferably from 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. IX, page
33ff., Interscience Publ. 1964) in a per se

known manner.

Herein, the diphenols of formula {Ia) are

30 dissolved in an agueous alkaline phase. For mak-



15 al kal i ne phase or be added dissolved in the organic sol vent
before the phosgenation. Beside the diphenols of formula (la) and, if
appl i cabl e, other diphenols (Ib), thuss4their nono and/ or
.bi s-chl orocarbonic acid esters can al so be used, the latter being
added di ssolved in organic solvents. The amount of chain stoppers and
of branching agents then depends on the nolar anmount of di phenol ate
radi cal s corresponding to formula (la) and, if applicable, formula
(Ib); 25 when chlorocarbonic acid esters are al so u.segr,ﬁ thf anount
of phosgenel BEn eBPESPERTGMYNE 1S r dbbEBd P hPE knSwrP Hamiet S -
Sui t abl e orgarieG sekvent shfcaio ke chaifro shopper ¢ Iand, anfd appki cabhe,r
for the branching agents and th | or.qc j Ed I re §
i nst ance ma(ﬁ‘u? éeﬁéogﬁl’orif??eg c]hﬁ?gggb%%geﬁén(%%d&i ﬂ&fpar%?%u uzlrém' gt[gr)e's
of net hyl ererehl wsiede. afh Thicorobewdehend f t§spl MedR el e Wsehoht .
chai g stoppeygiand Brachirg agents, cagbe doss@lved iqréhe sap be
solvent. - 15 - As an organic phase for}#}he pegcgse boundar% o
pol ycondensa¥ A6 sefeePord | Kt AREE Afbt Ayl eRE TThP ofiTfe, 1dhi BFdbehZére
and m xt ur esrof amet hyd €pe ,chlwr & de wad 1¢hl graobepzearneo nBAse ad iague dws-
al kal i ne phase serves far in-,stance a .so i_on. i
pol ycar bonat 89der i3/2% FPes” addBfdithg "H)tyﬁepp %%gteﬁloé]undgggo%%gg can
by catal yzethien meusuall nafinethisy edtaspzeboUSIBAras CEMEary ani Aés,
in particul t i . gl i NESe SUCh as dykbbw ybamime ;atd 40
tri gt%hyl am'?%;e te%%h?a%%??zgt?gh(%én@%gﬁ%d ﬁ anounts fromO0.05 to 10
| % referfed to the noles of used di phenols. The catal yzers can be
added before the phosgenation or during or also after the

phosgenat i on. The ,pol ycar honpat e derivatjves can b .
according to thel Bfiror é%t naPR ?ﬁ%al%brmgae 86us %ﬁgs?g, n?%%nChlng

so-cal | ed "pyeirdi se (Tet bad'r @nd yackoodi ngot @ t herprl of Jarma getshbl hiegr
the transesteriflLeallopeol FOILEN RES BY HSLAGION siDISkalCe L Rbeid
carbonat e inst of “phosgene. The pol ycar bonat e deri vatives

may Be |ineat kérl brgnchb@ s& heyr abe hafsisdl ydrbdRdteddoln the or-

copol yoar bogatas; based nthe ot pheeol &0t TomBkgeds(abn. BesBic
the arbitrar COI’TpOSItIO W t ot her |- e , 1IN art.icu I .t _
t hose of fo‘f‘ﬁﬁl ad(llpd}‘?npﬁes pd § c dr HHRE pr@gﬁftiﬁgdganl e varje ci%n
a favor abl en manner o tlthe suchd tppelrysasbonates), , t he i phenohs iogf mono

formula (la) arge contained in po r bonat e hval Lyes.in agpunts o
from 100 no na) tot 2 wol° (V%h%roe]%o(je%é%?)ygﬁqg%ang%ﬁg from 10%) rm}lm_%to 10
mol B and ilbeparséedul athien habtms 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, if applicable, for the branching

30 agents and the chlorocarbonic acid esters are
for instance methylene chloride, <c¢hlorobenzene

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.



- 16 - from100 mol %to 30 nol % referred to the total anount of
100 nol % of di phenol wunits. A particul arly advant ageous

enbodi nent of the invention is character+zed by that the poly- 5
.carbonate derivative conprises a copolyner in particular consisting
of nonomer units ML based on fornula (1b), 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 nol ar
ratio M/ M is preferBblgrgedater RRAF 0. 300 n ighe t iRRASS gPeARFe LY
than 0.4, fog1knstanee 95eatdt thanrve5. fhor stels capale/nenstity hase
nanmel y been found. 15 that surptisingly the glass tenperature l,ow
150 C aftercggpirrjs%ehea{:' ng £ 8% ﬁg?ebeainncgrénésxedulrrrﬁe% sogcorr?}gdp?l
heati ng cycdee wh th rciahe sabst anthilad t pbieprewne t he stability of the
obt ai ned structure. Very particularly preferred is a liquid
preparation conprising: A) 1 to 30 wt % preferably 10 to 25 w % in
partfcul ar 15 t A 20 ait %Jbe A HoPyded boRR ePYH T 9atT® t¥SF alOdr dit g
to the invent horhe and 1B 070 $619% Won% Wa&fiEt @blh 5p oy ta r3o mk t%

in particular 80 to.85 w % of an organic salvent 0 f am
solvents. 9deTiVRBII&Y offanfP& Iligenttsoargtkb?efﬁé %ye haﬁ]gé%ynégig{a
Y

organi ¢ solwentsd These miy i rcpanatliyxuedr be ald phesigl manner
cycloal i phac%%&iablggg%té ¢ SNydy ocar bans,  such, as, Mesity) €n&, particu-

1,2,4-trinme zene, cunmene ‘and sol vent haphtha, t'ol uene, g{ene;
(orgdanic) ebaerstauth asyneelyinkettdte, aitbylaget %N budyl adet 4P~

et hOXYPVO%’{@%‘ﬁf‘E%’ Sthyl ¢ B2 @tNOXYRHQPE PNatee Reralyzdrs feinedke
are nesitylene, 1,2,4-trinethylbenzene, cunene d sol vent n%p£t ha, d
tol uene, xyfeRé aBetdBCAGHSIEthYM 3t 8P, Gleti? 94U ethyf Estéer®
met hoxypr opybacehat emoatdy 1-3f etlnoxyipr a4 Apénpdte. Panhei cabardlyyzers
preferred are;: sitylene,(21,3,.5-trimnsthyl ; ;

1, 214-tri net Ayl ggﬁze%g,&q%%nél%fﬁf%h%?pr%%g%g?%gécllv%rrllt %]éphc%%gléln%
et hyls- 3- et hoxyprlopporaf eer 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 coO-
polycarbonates based on the diphenols of formula

25 {Ia).

By the arbitrary composition with other di-

phenols, 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 contalned in
polycarbonate derivatives in amounts from 100

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

K
mol % to 10 mol % and in particular in amounts



A suitable mxture of solvents conprises for ( 10 instance A) 0 to 10
w % preferably 1 to 5w % in particular 2 to 3 wt % of
mesitylene, B) 10 to 50 wt % preferapky_-25 to 50 wt % in particular
.30 to 40 wt 9% of 1-nethoxy-2-propanolacetate, C) 0 to 20 Wt %
preferably 1 to 20 wt 15 % in particular 7 to 15 w % of 1,2, 4-
trimethyl benzene, D) 10 to 50 wt % preferably 25 to 50 wt % in
particular 30 to 40 wt % of ethyl-3-ethoxypropionate, E) 0 to 10 w
% preferably 0.01 to 2w % in particular 0.05 to 0.5 wt % of
cunene, andf Potmo BOOWmEG p¥ efter aBl0y Moflo 40 wte 96 rige arttd cilhay £5-
to 25 wt % napht rel % nthes
conponent s tAth %qgsglttwagg tlgt?%l I @ 100%3{‘ 81%%%?%% IO{'[/ the first

pol ycarbonate | ayer and 25 the second pol ycarbonate | ayer have a

gl ass tenperaturg Tﬁaqftﬂ%qatba@g 1454 Ga i tha gardd sul @ﬁn}:%)ﬁ&ntdlaﬂ 14%
C The invention further relates to a stcg] g)ture V\:hl can? S’
\Y; ural

obt ai ned by* Bfie RYREF e 3bSc R A FHES hvEAt i bR2 As teru%
featgres, stghbasétect Wertms corpr i seomapfriirse spolaycardapnd.t}eméayerln

2 second pol YEarbonaLe, | Avals 190§ ibergpdial okayer A1 paded, be uaen

the first ar bonate [-ayer - an e second pol ycar bonat e
| ayer and @ prefamzmiom | ayéb)oonnlééﬁlfrﬁf-@ﬁékf nt%f‘-ﬁ@:ﬁ%ﬁ@q ayer tgnd

Ejhe second rﬁ@h)bﬁ@é bonate t|s5‘)’@ff2 aamh @@@prb&%ngh% p@'ewagtaarﬂas‘zde dhlsulb—
erivative based on a supst - t ut roxydi _
cycl oal kane® t et HBFy- %ﬁ%’dﬁﬁ?éﬂ Jy%B?“aWj tc%cﬁﬁt cejJngé it eplrgey€$¥a
peing fi rmkyllgondceﬂ Wicte eadh ot héB., 3, 5- tﬂ'hmeﬁﬂvxehtl ary € lptteexane -
relates to t hod. ac i ot | i
@ g cffJOYE\)aC?uré% 108 %gr@lﬁ |ona ?E Si rru?o TR0

a \ securit Jocurmént’, wherei n taneousl y
wi th, beforesor pafet e refel pr oduetd oa rof ttﬂ%ﬂst@u@’trur elnthléaﬁfltﬂs‘t"—u ar

pol ycarbongf ¢.l.ayet Wéﬂr ¢ he seegpd ﬂ%}f%affcb@n@tleeé@éeﬁr ghen 0. 5.
directly or |n§l| rectly connectéd wth at | east one additjonal g el g

for instancBo& c&4Y¢er é’;ié‘?lYEB@aIFrﬁl es & o &R cul ATV ald/ B8F S/l u
docugents afgrszd dgatﬁ;i]ylgarrp@lypaisﬁaorgsasIsD t:amqbsaracmeses Ganthbellow

cards, vis t ax ticket ver I iele _
docunent s, af)?llqknof:e th%Qch%jéks %%Fgge s aan%é dcrgztl}??icarﬁgyc ﬁ cﬁlnp
cards and adhesized| alel s H e. ge cloord pribdadti pgot €6t ba). glthe can

security and{ar tvgll'lllj,%_&lg g”eﬁ&rgafw Caltlhye canprhea Aty egst eRe  ob-
substrate, a printin ayer and optionally a
tained structure.

20 Very particularly preferred is a 1liquid
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 %, of

an organic solvent or of a mixture of solvents.

The wused organic solvents are preferably
halogen-free organic solvents. These may in 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, butvlacetate, methoxy-
propylacetate, ethyl-3-ethoxypropionate. Pre-



25 transparent cover layer. Substrate and cover |ayer thensel ves may
be conposed of a nultitude of |layers. A substrate is a carrier
structure, onto which the printing l-ayer-with i nformation, inmges,
.patterns and the like is applied. As nmaterials for a substrate, al
conventional materials on a paper and/or (organic) polynmer basis can
be used. Such a security and/or value docunment conprises within the
total nmulti-layer structure a structure according to the invention.
Besi de the structure according to the invention, at |east one (if
appl i cabl e, faddied -ar® - meeddiylemistind 1ayér talmBé Hy bbiederene -
whi ch nmay he,arpld edabet wegh 1thentwo PoLyHEial ayarsiueman extyel salk,
surface of the structure or o n addi tional |ayer connected w.th_the
structure. &Ffttife £St} WW%Fiﬁ% ?ﬁﬁﬁf?m@??%&%cﬁ%@gi% here ©5

detail wth ¢ef erencetthmn9prdmyliange eattedi menes.h fheBe-atboxypro-
Figure 1: | ayer thickngss neasyrepents at roduc 1
fi ng t &t ﬁin(i’:lute%.m?%rtlguliar ?zoanefgeJ:?‘)éq{ %rog %’ﬁgﬁty ene

prin a prepara used according to t
i nvention, @itér onextimetprihveng¢red., | a) ahd 2aff ek niipetibksben -

printing (Fignelb) ci@fidne (2 FhaWLE, 2 RIPERRY fl @w Df cHBKi Rt Bhtha
mul ti-layer structure V\nthaprlntlngf)ayer, I éxarrple 1: maki ng
pol ycar bonat 29dé&r i3 etd DR YRR ACCHH UPng to the invention.

Preferred are the pol ycarbonate derivatives of the Exanples 1.3 to

1.5. Exanple 1.1; nakin first l.yc o] riyat.i -
205.7 ¢ ?8 90 no efubli%fgiﬁglneol miix(‘ggﬁgb?éP(%aé%{/%r%c#x% %g\rflﬁf}sreosparflg,r
80. 70g (0. LonAvlas) c g, 1A)bi%-czphgkc@rowyph%mymrs,fagagrhyretlhy o 5 wt

cycl ohexane, 336, Gp%ﬁﬁi%%dfék KOHyand32,,/005g Watrermake o ssele/ed gin
an inert gas at rmsgher.e under stirri n%. Then a sol ution of 1.88

phenol in 2L &0& qri >Ret'hly| éne BHRISHr? 88HLY addedt ©1 M Five el i 7t PRred
sol ution, 198c¢1(2rnd @Sk Phasgene age iaFr opured b xpH A3ptre danand-
21 1o 25 C'a;:rg%rzatler,ﬂ Ce;[ hyOl pi_'%erﬁgi nt«reti s%_.adg%%z_aenga%i}r/rpld {8r 20 wt
15 %, in particular 7 to 15 wt %, of 1,2,4-
trimethylbenzene, D) 10 to 50 wt %, prefe;ably

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 %, in 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 invention. As structural fea-
tures, such a structure may comprise a first
polycarbonate layer, a second pclycarbonate

layer, an 1intermediate layer arranged between

the first polycarbonate layer and the second



- 20 - another 45 mn. The bi sphenol ate-free aqueous phase is
separated, after acidification wth phosphoric acid, the organic
phase is washed neutrally with water aad-freed fromsolvent. 5The
-pol ycar bonate derivative had a relative solution viscosity of 1.255.
The gl ass tenperature was determned to be 157 C (DSC). Exanple 1.2:
maki ng a second pol ycarbonate derivative. I n an anal ogous
manner to Exanple 1, a mxture of 181.4 g (0.79 nole) bisphenol A and
63.7 g (0.21 nole) 1,1-bis-(4-hydroxyphenyl)-3,3,5- trinethyl

cycl ohexand WAy SEBBPER §8 theY B&l 2 R&r FOnBrERRFAVat PPe. t2Y ST GRE™
pol ycar bonat @cdar yat twe hadna orehatiivet ol Utd warvi seosit yeof sle 268.d

The glass tenperature was_deternm ned to yor Q). & do3i-
maki ng a tiﬁ%yﬁoqﬁégr%aoﬁgtg% ?irva%jflée.ggm%)@l%ﬁggﬁ %nﬁ%égggg maﬁr]er
to Exanpl e dltea diextivetafva4obesed0.68 ndl ep i sphRdnloy AdiguhRsti-
bi - (4- hy drioxy BReNYd)  PLOPARS AN 04 P 0c(Q 135 MA)e, the poly-
1,1- Ei s-(4-tﬂ§/%roxyphengl) -3, g S%ri mey{ hyl CgS:gycI o%exaneewas react%d tyo

the pol ycarborRCe dBEi vAEWARE S and Thepol DE&TBRAGEE Wer idAY FFe RET
a rel ative s@futd OANTISCOSKiYe Of wh 1203 aldle @ltassrtenperature was

determned to be 183 C (DSC). - 21 -
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 simultaneously 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, tax sym-
bols, tickets, driver's licenses, vehicle docu-
20 ments, banknotes, checks, postage stamps, credit
cards, any chip cards and adhesive labels (e.g.
) for product protection). Such security and/or
k 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 is a carrier structure,
onto which the printing layer with information,
images, patterns and the like is applied. As ma-
30 terials for a substrate, all conventional mate-
rials on a paper and/or (organic) polymer basis
can be used. Such a security and/or value docu-
ment comprises within the total multi-layer
structure a structure according to the inven-
35 tion. Beside the structure according to the in-

vention, at least one (if applicable, addi-



"Exanple 1.4: nmaking a fourth pol ycarbonate derivative. In an
anal ogous manner to Exanple 1, a mxture of 91.6 g (0.40 nole)

bi sphenol A and 185.9 5 g (0.60 nole) 19 -

.1, 1- bi s- (4- hydroxyphenyl) -3, 3,5- trinethyl cyclohexane was reacted to
t he pol y-carbonate derivati ve. The pol ycarbonate derivative had
a relative solution viscosity of 1.251. The gl ass tenperature was
determned to be 204 C (DSC). Exanple 1.5: making a fifth

pol ycar bonat e derivati ve. As in Exanple 1, a mxture of 44.2
(0.19 nol e)t bpsphlehol pAianding0. 4 ayy ¢0. 8maw| éhel, provided, whic

bi s- ('4- hydrpxyphgayl); %131 2at I'h BRLJWE ncyehehexane wﬁacﬁ ed 4 pe tlag
pol ycar bonat e’ LF qol ycarbonat e deri le.tl v relative

sol ution vi%todit yesft e_L“”EE'FSl THeé Tt G8s @ St ﬁ?@%gu&e% efffi ned €'
be 216 C (D&EY.i tExanplle PRayekd ngolnrqelccrlemt epartdi i bhe ustduacitordi-ng
to the invention. The followng different liquid preparations
were made: A first liquid preparation was made from 25 17.5 wei ght
parts of the pol¥carionate deeinatgve tfromimxappitd An3 ignddgz & Ibed

wei ght parts,of ;& .50l veat s Xt Uf eraCCUdfBg d10-dabk® I non-limiting

embodiments. There are:

Figure 1: layer thickness measurements at a

layer produced by printing technigques with a

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

times printing {(Fig. 1b), 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 cyclohex-
ane, 336.6 g (6 moles) KOH and 2,700 g water are

25 disscolved 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 mi ethylpiperidine is added and stirred for



- 22 - Table | nesitylene2.4 1-nethoxy-2-propanol acet at e34. 95
1,2,4-trinethyl benzenelO. 75 5Et hyl - 3- et hoxypr opi onat e33. 35 Cunol 0. 105
Sol vent napht hal8. 45 A colophess, highly viscous sol ution

.Wth a solution viscosity of 800 nPas at anbient tern-towas obtained.
Further liquid preparations were nade according to the follow ng
Table Il. Table Il Used substancewtwwtw wtwtwt 1596969696

another 45 min. The bisphenolate-free aqueous
phase 1s separated, after acidification with
phosphoric acid, the organic phase 1s washed
neutrally with water and freed from solvent.

5 The polycarbonate derivative had a relative
solution viscosity of 1.255. The glass tempera-
ture was determined to be 157 °C (DSC).

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) bisphencl 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 determined to be 183 °C (DSC).



Pl

"Solv. mxture of of Tab. | 20Acetone Butanone Exanple 1.3 Exanple 1.4
Example 1.5 25Exanple 1.2 Exanple 1.1 9090909595 10 10 10
— 21 -

Example 1.4: making a fourth polycarbonate de-

rivative.

In an analogous manner to Example 1, a mix-

ture of 91.6 g (0.40 mole) bisphenol A and 185.9

5 g (0.60 mole) 1,1l-bis-{4-hydroxyphenyl)-3,3,5~-
trimethyl cyclohexane was reacted to the poly-

carbonate derivative.

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

20 Example 2: making liquid preparations used

according to the invention.

The following different liquid preparations

were made:

A first 1ligquid preparation was made from
25 17.5 weight parts of the polycarbonate deriva-
tive from Exampie 1.3 and 82.5 weight parts of a

solvent mixture according to Table T.



55959555 - 23 - mning the softening tenperatures, so that
dry-layer thicknesses of 5 Timresulted. The |ayers were dried for 1
hour at 100 Cin the vacuumdry box.- Bhen, the dried filns were
.separated 5fromthe glass plate and exam ned by neans of Differenti al
Scanning Calorimetry (DSC). The follow ng thermal conversion
tenperatures were neasured for the filnms: Polyner Sol vent1lst heating
Cooling 21r1 heating Delta 1st heating/ 10fronf CJ[C][(C] 2fld heati ng

Table I
Mesitylene 2.4
immethoxy—Z—propanolacetate 34.95
1,2,4-trimethylbenzene 10.75
5 Ethyl-3-ethoxypropiocnate 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 liquid preparations were made ac-

cording to the fcollowing Table II.

Table IZI

Used substance wt wt wt wt wil wt wt

G
o
@
o
oo
o
o
o

Solv. mixture of
of Tab. I 90 90 90 95 95
20 Acetone 95
Butanone 85
10 5
10

Example
Example
Example 10

25 Example

= = = =
BN oG s W

Example

The preparations of the Table II were ap-

plied on glass plates for the purpose of deter-



'Exanpl e Hydrocarbonl112.41113.881.47 1. 1m xture 15Exanpl e

Hydr ocar bon143. 02144. 29144. 281. 26 1. 2m xture Exanpl e

Hydr ocarbonl128. 54171. 56176. 4547. 89 1. 3\l xture Exanpl e

.Hydrocarbonl72. 45188. 22191. 6819. 23 201. 4m xture Exanpl e

Hydr ocar bon170. 39207. 20207. 0636. 67 1.5m xture Exanpl e

Acet onel65. 80155. 40157. 22-8.58 1.3 25Exanpl e

But anonl74. 21172. 20179. 114. 9
mining the softening temperatures, so that dry-
layer thicknesses of 5 um resulted. The layers
were dried for 1 hour at 100 °C in the wvacuum
dry box. Then, the dried £films were separated

5 from the glass plate and examined by means of

Differential Scanning Calorimetry (D3C).

The following thermal conversion tempera-

tures were measured for the films:

{ Polymer Solvent 1% heating Cooling 2™ heating Delta 1% heating/
10 from [°cl [°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 Bydrocarbon 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 1706.39 207.20 207.06 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 2"¢
heating-up steps, the expected transitions at
171.56 or 176.45 °C resp. are observed.

Due to the fair solubility for instance of

the polycarbeonate derivate of Example 1.3 in



1.3 It is remarkable that for instance the filmof Exanple 1.3

has after drying after the 1st heating-up step a softening
tenperature of 128.54 C. Only after _-the cooling-off and 2'd

.heating-up steps, the expected transitions at 171.56 or 176.45 C

PalN

resp. are observed. Due to the fair solubility for instance of
t he pol ycarbonate derivate of Exanple 1.3 in - 24 - hal ogen-free
sol vents and the detected softening behavior of dried filnms, this
material is excellently suitable to serve as a bonding agent in
pmlymﬂbomh@lmﬂﬁﬂ-imﬁﬁtm@ﬂﬁﬁm§$aﬁﬂdiﬁq%rd@ﬁﬁ@gﬁ sgfdet g9

smart cards, o Exampbe 3; fakinge at ruCi WeeS aeGo dihag d pikhe ipventten.-
A pol ycarbonate film 1 Makrofol (r) 6-2 (thickness agp ox. 100

p .S
covered wi theBk int &wbtard el dyer BI7% t RS eRanpP B n??ﬁéjr? ayet
3 (Figure 28] yfod rbrst anee s gelanst afu of iset oatstkadeeean par-

pnr%ing.(pigﬁ égf%§ﬂ€%1f%8rg%in'égPEQMth a screened print

can be seen,  Wwhereas "on e right side a printing |layer 3 of 15 a
print over the full surface is shown. The printing layer 3 is first
dried, if applicable. Then the side of the polycarbonate film1l
provided with the printing layer 3 is fitted for instance b

si | k-screerE PRMR 1 Agwi t h a%ﬂ%ﬁ&&nFBﬁQ%&éFQﬁOPQfQBﬁ&%¥H9ﬁIB#e
Exanpl e 2, {8 st amce based on the pol ycarbonate derivate according
to Exanple 1.3 and the m xture of solvents according to Table |
Figure 2b). This can take place either over the full surface, or, as
éBshowm parti akl poonyya woveeittey thdmedi dhskofo & he®prd nEi rig- i Aypdr—
3. Silk-scr printi i's e e. WLGe- o fhen; dryi ii$ th@ade e -
under air é?%%épﬁ%?@lg?xio6ﬁ%§f ?P%01%{n§ A Id@grgﬁhﬁékéggs f

appriéx. 2. dpmtsr 3ay pwm & the dihed W?@dr%oﬁat%’fﬂélti%‘ﬂe%(aﬁﬁﬁré
2b) resultsipihan-the; side pbrt henpal ygaebopat endbhn® low thfttheet or

prioting | ayet. s and he preparaon LayeL,8  sparcled i th anptne
ing layer with a screened print can be seen,
whereas on the right side a printing layexr 3 of
15 a print over the full surface is shown. The
printing layer 3 is 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 the full surface, or, as

25 shown, partially only, covering the regions of
the printing layer 3. Silk-screen printing is
made once or twice. Then drying 1s 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 ZZb) re-
sults. Then the side of the polycarbonate film 1
with the printing layer 3 and the preparation
layer 4 1is covered with another polycarbonate
film 2 Makrofol® 6-2 (thickness approx. 100 um),



- 25 - and the thus resulting structure is lamnated with, if
applicable, further stacked polyner layers 5, 6, 7 in a conventional
industrial |lam nating press under thesgction of usual pres- 5sures

-(approx. 5 bars) and at about 160 C (Fig- ures 2c and 2d). An
optical investigation of the structure did not show any recogni zabl e
phase limt. The structure is a nonolithic block. Conpar ati ve

experinments were nade in a correspondi ng manner, however w thout the
preparation layer 4. Then it was found that a structure according to
the i nventi@ndi stdleartyugor & st abltd mgai pSE Wek ddchation bafvigentere

printing |ayern3 andet hey sgeand, polyner rhaveke2 t haPaick S@i dpoliymer
conpar ative exper| nents repr esent.l ng rror art. -

- 26 - Patent .
claims: 1. A#¥€Hcd for mdking’a St uctur &% YR 4t PBAS: o]nlégflisr%flal
pol yner | aykesimihaantha seeansl poldaer Hlayern d2) pneach negeaflr gwas -

pol ycarbon-_5__ate I [ base i nq| he~fifrst ,_
pol y?rer I ayselrlr(ef) é%%@lﬂexéeg%nga%g?gne%ﬁbﬁa%etrA?E?)q}a%\eﬁﬁt%r mgdi g;ﬁ%g
| ayer (3) berag ateanmged, 2¢lonpri sing the fol | owi ng steps:

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

structure is a moneolithic block.

10 Comparative experiments were made 1in 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
said comparative experiments representing prior

art.



‘a) the internediate layer (2) is applied at |least on a partial region
of the first polyner |ayer (1), b) optionally the internediate
| ayer (2) is dried, c) the firspgpol ymer layer (1) is coated on
.is the side, on which the internediate layer (2) is arranged, with a
i quid preparation conprising a solvent or a mxture of solvents and
a polycarbonate derivative based on a gem nally disubstituted

di hydr oxydi phenyl cycl oal kane, the preparation covering the

i nternedi ate | ayer (2), d) optionally a drying step i s made
after step c), e) after step c) or step d), the second pol yner
layer (2) is,pLaced.qn {he.first polynmer layer (1), covering the

i nternmedi ate [ayer g) f) the first polyner layer (1) and the
second polynmer layer (2) are lam nated with each other under

pressure, at a tenperature from120 Cto 230 C and for a defined
time. - 27 - cordl to clai erein t
|ntennxhatelay5r(2ﬁ|§n§%3 +,|r1p§ E%ﬁlﬁxcomﬁqgiﬁg
a securi ty ]pesatstu neg red erfanrsandporlmpml nt e¢ phot Oyr aphin @ rapreesennd

S5tati on, | si,gn, r Ll LR, par td r —
mffracﬂ\/ gﬁ%@';%Y%P‘%bq, and{er & §E g bk PEr i S¥LAE fbon
5 ate polymer based on bisphenol A, between the

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) is 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) is coated on

15 the side, on which the intermediate layer (2) 1is
arranged, with a liguid preparation comprising a
solvent or a mixture of sclvents and a
poilycarbonate derivative based on a geminally
disubstituted dihydroxydiphenyl cyclcalkane, the

iy

20 preparation covering the intermediate layer (2},

d) optionally a drying step 1s made after
step ¢},

e) after step <) 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-
cnd polymer layex (2) are laminated with each
other under pressuxe, at a temperature from 120
°C to 230 °C and for a defined time.



‘3. The method according to claim1 or 2, wherein the pol ycarbonate
derivative has an average nol ecul ar wei ght (nmean wei ght) of at | east
10, 000, preferably from 20,000 to 3Q0,600. 4. The net hod
.according to one of clainms 1 to 3, wherein the pol ycarbonate
derivative conprises functional carbonate structure units of formula
(), wher ein R and R2 are independently from each other
hydr ogen, hal ogen, preferably chlorine or brom ne, Cl1-08 al kyl, C5-C6
cycl oal kyl, C6-C10 aryl, 25preferably phenyl, and C7-Cl12 aral kyl, |
preferably phenyd-Cl- & alekyhodi nepgiaieirar benz§ila i o an Wl 8§dm
from4 to Zyhprefgrabliye4i¥te layer (2) is a printing layer,
in particular comprising a security printing
element and/or a printed photographic represen-
5 tation, a photographic emulsion, and/or a film,

in particular a diffractive security film.

3. The method according to 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),

15 B R’ R 7]
oo Do
— e
05
( . R X) 7 R _In
AN

R( R*

20 (I)

wherein

! and R? are independently from each other

R
hydrogen, halogen, preferably chlorine or bro-
mine, C;-Cg alkyl, Cs-Cg4 cycloalkyl, Cs-Cy1o aryl,

25 preferably phenyl, and C;-C;, aralkyl, preferably

phenyl-C;-C4 alkyl, in particular benzyl,

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



- 28 - R3 and R4 can be individually selected for each X, and

i ndependent|ly represent hydrogen or Cl-06 alkyl X is carbon and 5n is
an i nteger greater than 20, wi-t hgt he proviso that at at |east
.one atom X, R3 and R4 are both al kyl. 5. Themet hodaccor di ngt ocl ai n4,
wherein at 1 to 2 atonms X, in particular at only Mone atom X, R3 and
R4 are both alkyl. 6. The nmethod according to claim4 or 5, wherein R3
and R4 are nethyl. 7.The nethod according to one of clains 4 to
6, wherein the X atons in fhe alpha position |ISto the

di phenyl - subst i tRit e®¢ S atm (@} dpe nbhddiwi Rakhpst $ediett 8 The T

method accy giRg %9 opgqof i gl pdnbently represent hydrogen or
C1-Cs alkyl

X 1s carbon and
5 n is an integer greater than 20,

with the provise 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, in 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 positiocn
toc Cl are disubstituted with alkyl.

20 9. The method according to one of claims 4

to 8, wherein m is 4 or 5.



to 7, wherein the X atonms in the beta position to O are

di substituted with al kyl. 9. The nethod according to one of clains 4
to 8, wherein mis 4 or 5. - 29 - 1029The nethod according to one of
claims 4 to 9, wherein the polycarbonate derivative is based on

4,4 -(3,3,5-trinethyl cycl ohexane-1, 1-di yl) 5di phenol,

4, 4" - (3, 3-di met hyl cycl ohexane-1, 1-diyl) di-phenol, or
4,4'-(2,4,4-trinmethyl cycl opentane-1, 1-diyl) diphenol. 11. The net hod
according to one of claims 1 to 10, wherein the pol ycarhbagnat .
derivative conpriSes ;h%p&%ﬁ@Parﬁﬁgﬂq hP%‘Egmg%?iﬁ 0 %ﬁﬁ%ﬁeﬁ
units ML based &n fetmutai@ b)tlmad podoneeriminstél bbsedvatihe is
gemnal ly gigg%%{igHted di hydr oxydi phenyl cycl oal kane, preferably of

the 4,4 -( rinethyl cycl ohexane-1,1- diyl) diphenol, wherein
the nmolar ratio M2/ ML preferably .is greater than Q. 3, _in particulgr
greater than O.Zév?ﬂre—fgﬁagl’ g%é&tr%?ghyg# O.QCQO%exane 274491,
5 diphenol,
4,4'-(3,3-dimethyl c¢yclohexane-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/MI1
preferably is 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 in step £f) is in 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 polycarbonate layer (2) have a

glass temperature Tg of more than 145 °C.



12. The method according to claim1 to 11, wherein the tenperature in
step f) is in the range from140 Cto 200 C, in particular in the
range from 150 Cto 180 C. 13. The nethod according to one of clains
.1 25 to 12, wherein the first polycarbonate |ayer (1) and the second
pol ycarbonate | ayer (2) have a glass tenperature Tg of nore than 145
C. - 30 - 14. The nethod according to one of clains 1 to 13, wherein
the thickness of the first poly- carbonate |ayer (1) and of the
second polycar- bonate layer (2) is identically or different in 5the
range from 10 t ol 4,006 hpen miet paft izarer 468 200t @290 °dm c1simpe 1

met hod accardi ngs {0 ANe@fi ¢! &iIHB 11 Ockheyberst nethe tehickpessoly -
nmeasured in direc-

carbonate layer (1) and of the second polycar-

bonate layer ({(2) 1s identically or different in

5 the range from 10 to 1,000 upum, in particular

from 20 to 200 pm.

15. The method according to one of claims 1

to 14, wherein the thickness, measured in direc-

( tions orthogonal toc 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 wm, in 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 intermediate 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 cyclcalkane.

25 i8. The use of a method according to cne 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)



tions orthogonal to a nmain face of a polycarbon- to ate layer (1,
2), of the internediate layer (3) is in the range from0.1 to 1,000
pm in particular from1 to 50 pm _- 37 -16. A structure obtainable
‘Wi th a method according to one of claims 1 to 15. 1517. A structure
conprising at |east one first polycarbonate |ayer (1), a second

pol ycarbonate | ayer (2), an intermedi ate |ayer (3) arranged between
the first polycarbonate |layer (1) and the second pol ycarbonate | ayer
(2) and a preparation layer (4) connecting the internediate |ayer (3)
with the setodd ol yehebosateohgyep (Ry carbenspre sihgver (2) are

pol ycarbonaj e -derd yati ¥e b%%%?@caugﬁm@@h%@t%‘é{bswﬂﬂﬁ etht least
di hydr oxydi phenyl cycl oal kane. 2518 he_use of a nethod accordlng

one of claitBel AF AR faki i Befecurf Y and oF 20t tie BocGifeht ;
wher ei n optigpaldy sinmultaneously with, before or after the
production of the structure, the first polycarbonate |ayer (1) - 31
- and/or the second polycarbonate |ayer (2) are directly or
indirectly connected with at |east one additional |ayer, for instance

a casrier layer.; §19. rihe %eééh'ﬁlytﬁndéﬁa/‘@f ug, dogunent Qbnehal nable

according to claim18. security and/or val ue docunent
conpri si ng %aépﬁk%ﬁré‘ca‘é@érob}lh@ ttcP cFaidd e 1&- 17.

( 20. The security and/or value document com-

prising a structure according to claim 16 or 17.





