PF 56812 1 Ml tiple conponent noul ded body conprising polyester |ayers
Descri pti o’F596@& i nvention relates to an i nproved process for production of
mul ti conponent nold- ings and to the resul tant multi conponent nol di ngs.
Coating of polyners with metals is nowadays an inportant processing step
for many applications. Not only decorative applications (packaging foils,

gi ft foilsMutpie eemporfent Moklged bady eprapiising edastetddyesh casings, etc.) in t he
el ectronics sector (e.g. EMC screening, printed circuit board production, 10
etc.) but e§9ndtuoﬂht' ng systens (e.g. autonobile headl anp reflectors,
reflective parts In interior lighting units, etc.) require netallizing of
pol ymer surfaces. Processes based on chem stry and el ectropl ating have
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pol yest er bfethARBYs.tReseB WHek989%x27%284t |east 1.1 and y is at least 2.1, or
a. mxture of these, and 40 C) fromO to 60% by wei ght of other additives,

where the § ot Al Bhrobltn RAF SRS LA Ol EOTRRISR R alifesdn S 100%

the layers when plastics layers are present in a composite with other materials (see, for
25 example, US 6,497,959).

It was therefore an object of the present invention to improve the adhesion of the layers
of multicomponent moidings.

30  Accordingly, a process has been found for production of multicomponent moldings, and
comprises producing a molding of which at least one layer is composed of a thermo-
plastic molding composition composed of

A) from 10 to 99.99% by weight of at least one thermoplastic polyester,
35 B) from0.01 to 50% by weight of
B1) atleast one highly branched or hyperbranched polycarbonate having an OH num-
ber of from 1 to 600 mg KOH/g of polycarbonate (to DIN 53240, Part 2), or
B2) at least one highly branched or hyperbranched polyester of A.B, type, where x is
at least 1.1 and y is at least 2.1, or a mixture of these, and
40 C) from O to 60% by weight of other additives,

where the total of the percentages by weight of components A) to C) is 100%.



PF 56812 2 The inventive nol ding conpositions conprise, as conponent (A),

from 10 t oP§PH6892, by wei ght, preferably from 30 to 99.5% by weight, and in

particular from30 to 99.3% by weight, of at |east one thernoplastic

pol yester other than B). 5 The pol yestens A) generally used are those based

on aromatic dicarboxylic acids and on an aliphatic or aromatic di hydroxy

conpound. Ahe jnveptivgrroelgingfcoppesitionseePpsisgeas eqraponent (it frem 1940 PAISRY ene
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scri he Tlrterature.

and are de edin eir main chain conprises an aromatic
ring which derives fromthe aromatic dicarboxylic acid. There nmay al so be
subst i tfit i The palyédtersaX)gantially usethareghase taset ahepemnatic dicarhoadic abiblsande or

brom ne, opn LY sfidndit cRrhkati gﬂ.gja c@ﬁ]&nBMﬁd. ethyl, iso- or n-propyl, 15 or
n-, iso- ornteramutﬁ. Thaels?e o[@il Kyl ene terephthal ates nmay be prepared by
reacting aromatic dicarboxylic acids, or their esters or other

est er - f or nArigst gesupvaitprefesed polyéstaisiiptiat oicpalydipthrexgrepbibafates, ispartictdarmanner
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2, 6- nap{;t hal enedi carboxylic acid, terephthalic acid and isophthalic acid,

and m xtures of these. Up to 30 nol % preferably not nore than 10 nol % of
t he ar omat Pelyalkgendisxsphitivalaies abthisstypdarerkapivaded se and areeescrieedin the
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1, 6- hexmnedi ®l isolordehdxgme- diol, 1,4-cycl ohexanediol,

1, 4- cycl ohexanedi met hanol and neopentyl glycol, and 30 m xtures of these.
Particularly preferred polyesters (A) are polyal kyl ene terephthal at es

dor i ved 11 N Seabal G TR Rl SO PP BB SR BT RSB Ao e,
parti cul ar agidsfoethemcstdrs or giheeestéfopoihg detivdtisas withraliphatitaditdeoxypol ypr opyl ene

t er epht hal g4 Bn@ds LA Yiibh¥! IBlvnderk€r epht hal ate, and m xtures of these.
Prefer&gce I's also given to PET and/or PBT which conprise, as other nononer

units,“up to 1% by weight, preferably up to 0.75% by wei ght, of
1, 6- hexaneBief¢rreddicarboxyliaecidy are12,6-naphthaleaedichrboiie agidstemyihthalinanideandof t he
pol yest er sisoithif RN ahdmixtuled of st ange 30 @190 bréfrabhPnot ridle i Ry ably from
80 to 160 {ARA%UHSSdomatle Aok ol Pay B ABact by blisHhcc br 8y RAGRRb e
dicarboxylic acids, such as adipic acid, azelaic acid, sebacic acid, dodecanedioic acids
25 and cyclohexanedicarboxylic acids.

Preferred aliphatic dihydroxy compounds are diols having from 2 to 6 carbon atoms, in
particular 1,2-ethanediol, 1,3-propanediol, 1,4-butanediol, 1,6-hexanediol, 1,4-hexane-
diol, 1,4-cyclohexanediol, 1,4-cyclohexanedimethanol and neopenty! glycol, and

30  mixtures of these.

Particularly preferred polyesters (A) are polyalkylene terephthalates derived from
alkanediols having from 2 to 6 carbon atoms. Among these, particular preference is
given to polyethylene terephthalate, polypropylene terephthalate and polybutylene

35 terephthalate, and mixtures of these. Preference is also given to PET and/or PBT
which comprise, as other monomer units, up to 1% by weight, preferably up to 0.75%
by weight, of 1,6-hexanediol and/or 2-methyl-1,5-pentanediol.

The viscosity number of the polyesters (A) is generally in the range from 50 to 220,
40  preferably from 80 to 160 {(measured in 0.5% strength by weight solution in a phenol/

o-dichlorobenzene mixture in a weight ratio of 1:1 at 25°C) in accordance with

iSO 1628.



o-"di chl orobenzene m xture in a weight ratio of 1:1 at 25C) in accordance
with 1 SO 168k 56812 3 Particular preference is given to pol yesters
whose carboxyl end group content is up to 100 neq/ kg of polyester,
preferably up to 50 neg/ kg of polyestersand in particular up to 40 nmeq/kg
of polyester. Polyesters of this type may be prepared, for exanple, by the 5
process of DE-A 44 01 055. The carboxyl end group content is usually

det er m nedPhticulbi preferéres ingivdiodpol@sigrs wiadseniarkaixpitany)groupasdnteniti isa tp

referred i i j ; n of
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based on 1@9‘5’{%9%&@3&3& . BtefMomdtdy).i s al so advantageous to use recycled PET
materials (also terne gcrap PET), if 15 appropriate mxed with

pol yal kyl ene terephthal ates, such as PBT. Recycled materials are generally:
1) those kRawtmulady preferradrdoldingicampoeitigins eunpriseeas edrsponehbAk aanistupe oduct i on

wast es  20pélidiérd ot X PET S8t @Ml palithendfcPsusdiantg (PETOThepr ues from
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mat er i al s: Up eSe iy aveight,dn iparticulenomiliode 3aVebycweiblale based ars1 Qfel by weithéd af t er
utilizatiopfQy the end consuner. Bl ow nolded PET bottles for mineral water,

soft drinks and juices are easily the predom nant itens in terns of
quantity. Both types of recycled material may be used ejither_as ground

mat eri al oltis #is9 Advaniagerus to ure reeyqlest RET matarials (alserteimedagear PRE). Hr ude

recycl &8l napproprédts maverl @ittpgohailiietbrendrepbihafates] sadrdas PBEN nel ted and
pelletized using an extruder. This usually facilitates handling and free
flow, and geteri gﬂ faor. further steps in processing. The recycled materials
used may bee®AaddPatsHplp &S 9P in the formof regrind. The 35 edge |ength
shoul d be not nore than 10 mm preferably |l ess than 8 nm Because pol yesters
under go hygy ol hbs& k SIvAPYPBSSHELLREI RCRIEP afBialsdtRsé ard prB88dioRwastiddl sture)
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Anot her group startiye raterial dradiniestiaracldipg drexirysien. eradge trigesl fjam extrgdater i ved
from sheets or foils.

2) post-consumer recycled materials: these are plastic items which are collected
25 and treated after utilization by the end consumer. Biow-molded PET bottles for
mineral water, soft drinks and juices are easily the predominant items in terms of
guantity.

Both types of recycled material may be used either as ground material or in the form of

30 pellets. In the latter case, the crude recycled materials are separated and purified and
then melted and pelletized using an extruder. This usually facilitates handling and free
flow, and metering for further steps in processing.

The recycled materials used may be either pelletized or in the form of regrind. The
35 edge length should be not more than 10 mm, preferably less than 8 mm.

Because polyesters undergo hydrolytic cleavage during processing (due to fraces of
moisture) it is advisable to predry the recycled material. The residual moisture content
after drying is preferably < 0.2%, in particular < 0.05%.

40
Another group to be mentioned is that of fully aromatic polyesters derived from
aromatic dicarboxylic acids and aromatic dihydroxy compounds.



aromati c dicarboxylic acids and aromatic di hydroxy conmpounds. PF 56812 4

Sui t abl e aP6P&812 di car boxylic acids are the conpounds previously nentioned
for the polyal kyl ene terephthalates. The m xtures preferably used are
conposed of from5 to 100 nol % of isopRQthalic acid and fromO to 95 nol % of
terephthalic acid, in particular 5 from about 50 to about 80% of
terephthalic acid and from about 20 to about 50% of isophthalic acid. The
aromat i ¢ dShitatteoxrpmatiopizardyljar adidsr ablthe v unte pogeivesiylmdrdioned for thdO Z OH m

atoms.  an BT S EHERIRIACS. THE AR FOR IR MK OB G o ST Cup. o
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0 to 2.5 Thigomplaboyt Hhie alpouli of teréphtiictic aokipmdrithen atbgut 204oabet S0%ubist i t ut i on
by C1- C6- akkmitnAilc adidkoxy and fluorine, chlorine or bromne. Exanples of
parent conpounds for these conpounds are 20 di hydroxybi phenyl,
di (hydroxyphenyl)al kane, di (hyd roxyphenyl)cycloa |I kane,
di ( hydr oxy pieeargimatis gihlydpxy CO@PQMMQérﬂ%ﬁM\'ﬁt peneratfgrralilé hydr oxyphenyl )
ket one, di (hydroxyphenyl) sulfoxide, a,a -d i (hyd roxyphenyl )d ial
kyl benzene, di (hydroxyphenyl) sulfone, di (hydroxybenzoyl)benzene,
resorcinol, and 30 hydroqui noy apd al g He ring-al kyl ated and
ri ng- hal ogenat ed derivatike @ KA @4 gQthese, preference is given to
4, 4 -di'chydr oxybi phenyl, 35 2F=di{4' - hydrox{phenyl ) - 2- net hyl but ane,
a, a' -di(4- hydroxyphenyl)-p-diisopropyl benzene,
2,2-di (3'-nethyl -4'-hydroxyphenyl ) propane, and
2, 2-di (3' -whgrerds &n-aikyleng oy syeledlkylencograde haviagupa ti8 carbpa gtanes ea@ryIene

group having up to 12 carbon atoms, a carbonyl group, a sulfonyl group, an oxygen or

sulfur atom, or a chemical bond, and m is from 0 to 2. The phenylene groups of the

15  compounds may also have substitution by C,-Ce-alkyl or alkoxy and fluorine, chlorine

or bromine.

Examples of parent compounds for these compounds are

20  dihydroxybiphenyl,
di(hydroxyphenyl)atkane,
di(hydroxyphenyljcycloalkane,
di(hydroxyphenyl) sulfide,
di(hydroxyphenyl) ether,

25 di(hydroxyphenyl} ketone,
di(hydroxyphenyl) sulfoxide,
a,o’-di{hydroxyphenyl)dialkylbenzene,
di(hydroxyphenyl) sulfone, di(hydroxybenzoyl)benzene,
resorcinol, and

30  hydroquinone, and also the ring-alkylated and ring-halogenated derivatives of these.

Among these, preference is given to

4,4’-dihydroxybiphenyl,

35  2,4-di(4-hydroxyphenyl)-2-methylbutane,
a,o’-di(4-hydroxyphenyl}-p-diisopropylbenzene,
2,2-di(3"-methyl-4’-hydroxyphenyl)propane, and
2,2-di(3'-chloro-4’-hydroxyphenyl}propane,

40 and in particular to



PFE 56812 5 2, 2-di (4'-hydroxyphenyl)propane 2,2-di(3",5-dich |orod

i hydr oxyphBRA6Bp2 opane, 1,1 -di (4' -hydroxyphenyl)cycl ohexane, 5

3, 4' -di hydroxybenzophenone, 4, 4'-di hydroxydi phenyl sulfone and 2,2-d i (3",
5'-d inmethyl-4"-hydroxyphenyl) propane nd m xtures of these. 10 It is, of
course, also possible to use m xtures of pol yal kyl ene terephthal ates and
fully aromatic polyesters. These generally conprise from20 to 98% by

¥\B: Ight of Qlwi(@ﬁ*df@hlp}ﬁbﬁm réganepht ha:c ate and fr?)m 2 to 88;%) b%/ wei ght of the
ully aro i ¢ -ppl : ourse, also possible to use
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pol yester BT ockK copol yet heresters. Products of this
type are khdvifi(4pBydreephaayiieyeoRya@Bei bed in the literature, e.g. in US-A 3
651 0145 Copl-disparogdybegzgphedons,s are al so available commercially, e.g.

Hytrel (r) ﬁwg}g?‘%xydﬁ%éﬁf@‘ﬂ;@g’ﬁ o the invention, polyesters include

hal ogen-fre’eég ,%/,car nat es. npl ?s of suitable hal ogen-free

pol ycar bona@ed(3ap MR BHErYRRPYIRBARM s of the general fornmula HO OH

l(_ZBQC/G m f;ﬁamh@r _ergQ is aé:gi gglze bolnd, a Cl-Ca-al kyloene, SCZ- C3- ggyl i dege, _
- C6-cyc hhrdE BEthesd0- -aryl ene group, or -0-, -S- or - -, and mis

a wholi nunber fL#om 0 ?% 2. The phenyl ene radicals of the diphenols may

al so hi¥e substituents, such as Cl-C6- 30 al kyl or Cl1-C6-al koxy. Exanpl es of

preferred Higphtemirse, afsotdessibiertouba mixterels pfi polyalkylemeierepttiwiatenand fully 4' - di -

gygr g?(ylglllpﬁl%gﬂtic pél astbilfs.sﬁ'l‘}esféy hn@¥é|| IDQS?%H%@#Q@@E@QO 98% by weight of the

, 4- bi s(4- r n - 2- - " bu and. .

Zbi s (4" hy PRI Rt R om0 b Peight pabe il aramafcpaivasisas

2, 2- bi s(4- hydr oxyphenyl ) propane and 1, 1- bi s(4- hydroxyphenyl)cycl ohexane, and

al so  1® litk; bf &dufsd)ubopogsibeny luse Bolgesiet Blodedédpylyenees hekase. PF 56812 6
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and preference Is given to P e cog ycar pondtes o glsp eno , as well as

to bi sphen'('iPraNre' e.g. In US-A 3 651 014. Corresponding products are also available

commercially, e.g. Hytrel® (DuPont).

20  According to the invention, polyesters include halogen-free polycarbonates. Examples
of suitable halogen-free polycarbonates are those based on diphenols of the general

formula
HO { ] _OH
Q
m
25

where Q is a single bond, a C;-Cs-alkylene, C-C;-alkylidene, C;-Cg-cycloalkylidene,
Ce-Ciz-arylene group, or -O-, -S- or -SO,-, and m is a whole number from 0 to 2.

The phenylene radicals of the diphenols may also have substituents, such as C;-Cs-
30  alky! or C4-Cg-alkoxy.

Examples of preferred diphenols of the formula are hydroguinone, resorcinol, 4,4’-di-
hydroxybiphenyl, 2,2-bis(4-hydroxyphenyl)propane, 2,4-bis(4-hydroxyphenyl)-2-methyl-
butane and 1,1-bis(4-hydroxyphenyl)cyclohexane. Particular preference is given to

35  2,2-bis(4-hydroxyphenyl)propane and 1,1-bis(4-hydroxyphenyl)cyclohexane, and also
to 1,1-bis{4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.



honopol ynmer. 5 Suitabl e pol ycarbonates may be branched in a known nmanner,

pr ef er abl y PByS681&cor porating from0.05 to 2.0 mol % based on the total of

t he di phenols used, of at least trifunctional conmpounds, for exanple those
having three or nore phenolic OH groupg 10 Pol ycarbonates which have
proven particularly suitable have relative viscosities 71,1 of from1.10 to
1.50, in ph&itherhamapolycaiponates of gopplyperbonates ase puitabisorrdermirengnt Avaithge nol ar
mass Mv ( Weielidrbneyisigh@f)to te ddpelicd@olates bbbigfend0A, 4 wall as wredpheabl & from 20
000 to 80,008 Q%rﬁ&l 15 The di phenol s of the general fornula are known per
se or can Be p?e ared by known processes. The pol ycarbonates may, for
exanpl e, be prepared by reacting the di phenols with phosgene in the

i nt er f a&i aBuiatde psigcarbonated map be Hgsobed in @ keoviromegesreprefergiiabe 20 process

wel ght may BEPSIHESH POSEERBImali ot TR 08RG e BBt Bt of
noun chalERSHERIPCHRIEDF PG, BT SXTOHE th3h SEYa0 1 Ea b BRTORIBRIE Gbr 1 o1 ng
pol ycar bongtogigsssee, for exanple, DE-A 33 34 782.) 25 Exanpl es of suitable
chain term nators are phenol, p-tert-butyl phenol, or else |ong- chain

| kyl ph h 4-(1, 3-tet t hyl but v, I i - A 28 42 005,
or o ASal RSWRREREHES which bale REVAREREFLAY FHt R e g VimoBep 52 car bon
atons in tfrem taikip 1.8Ybs partiogat forad .20 DRATBE @Eedptinds 4oeh aggrage molar

p- nonyl phepgks M3, (ReRht-bRirhgd) W FbRMINGI0 to 2001080 7RI YreRISIP From 20 000 to

p- dodecyl pﬁ(gﬁ% / 2-I 3, 5-di et hyl heptyl ) phenol and 4-(3, 5-di net hyl - 30
hept yl ) phe . F(S‘Pot he purposes of the present invention, hal ogen-free

pol ycar bonat es are pol y- carbonates conposed of hal ogen-free di phenols, of

hal ogens f r gre gipakmbid of thk haheraBforraiid aré knaWaPsSHYe crlcan bb pralgest by Reovar anchi ng
agents, Vm?ﬂ’o%e%ég content of subordinate 35 anbunts at the ppm | evel of
hydr ol yzabl'e "Chil0ri ne, resulting, for exanple, fromthe preparation of the
pol ycarbonates with phosgene in the interfacial process, is not regarded as
meriting tike pelycarberadgemayg Fopeiasnpiy beqrepdred py razaties thefdigHeaolsrwitnt | on.

Pol ycar bon il ' ] rlne at the
ppm | evel gﬁ‘%@eﬁ%lr{{g%ﬁlt%%?',wé%%%@gﬁg@ﬁe&@ ISH%IWU ggégm?@’iés%e pr esent

i nvent fon. PR KBOWR 8 {hayald s RseRs ik nAn %ﬁ“cﬂésﬁﬁfﬁ e MG are

anor phous welbhbtmbebe ackiewhiatadsiowntesareed by usigg Bheppropgateatimaunt pf looess
phosgene hagideeRinaeRs 3FFdIdi%n B pdftfidrgarosiloxane-comprising polycarbonates see,

for example, DE-A 33 34 782.)

25 Exampies of suitable chain terminators are phenal, p-tert-butylphenol, or else long-
chain alkylphenols, such as 4-(1,3-tetramethylbutyl)phenal, as in DE-A 28 42 005, or
monoalkylphenols, or dialkylphenols with a total of from 8 to 20 carbon atoms in the
alkyl substituents as in DE-A-35 06 472, such as p-nonylphenol, 3,5-di-tert-butyiphenol,
p-tert-octyiphenol, p-dodecylphenol, 2-(3,5-dimethylheptyl)phenol and 4-(3,5-dimethyi-

30  heptyl)phenol.

For the purposes of the present invention, halogen-free polycarbonates are poly-
carbonates composed of halogen-free diphenols, of halogen-free chain terminators
and, if appropriate, halogen-free branching agents, where the content of subordinate
35 amounts at the ppm level of hydrolyzable chlorine, resulting, for example, from the
preparation of the polycarbonates with phosgene in the interfacial process, is not
regarded as meriting the term halogen-comprising for the purposes of the invention.
Polycarbonates of this type with contents of hydrolyzable chlorine at the ppm level are
halogen-free polycarbonates for the purposes of the present invention.
40
Other suitable components A) which may be mentioned are amorphous polyester
carbonates, where during the preparation process phosgene has been replaced by



aromatic dicar boxyl ic acid units, such as isophthalic acid and/or

t er epht hal i PE 56818 uni t s. Reference may be made at this point to EP-A 711
810 for further details. EP-A 365 916 describes other suitable
copol ycar bonat es havi ng cycloal kyl radigals as 5 nmonomer units. It is also
possi bl e for bisphenol A to be replaced by bisphenol TMC. Pol ycarbonates of
this type aremajistdiganemyc @%Hwea%@hwsapfﬁthewt%@w&wewmamw unity The
inventive Refedémg raaybe siate abthicpsiprto E8-AF91 @o0iaientier Betailér om 0. 01 to 50%
by weight, preferably from0.5 to 20% by weight, and in particul ar fromO0.7

5,100 B AR bl O SRS AL helh S gy o

wi t h pr&f emenomef baits. 10 t o 550 ng KOH g of pol ycarbonate, and in partl cul ar
from50 to 550 ng KOH g of 15 polycarbonate (to DI N 53240, Part 2), or of at

| east one rbran est S _co e 32 r ture of these,
hs expl o PSR Sl for BRphE 1 AL o2 PSR & Protianil THE. REnEEPHAERS

pol ycar bonﬁﬂ%@pﬁaﬁ‘%Obstaleablelfm"tlﬁmwithRleejfrmafhﬂpé@l'l@@ havi ng hydr oxy
groups and carbonate groups, these 20 having both structural and nol ecul ar

non-uniformty. ir str re.. firstly b t o/l ecul e
"'t he 1 amar e shoif e WS GR etk 4o GRRr e et e SR Che
branches. ®eigbhdrsferablydipormByp tal28% Paweight, F‘F%é‘a‘?ar%filﬂﬁicf@m@-f\ﬂﬁ’ﬂﬂ Bunct i onal
pendant gr aeRst, odB1Elree at Rayt dryhigioyrbianehéder ﬁmrteammemtycﬁmmg witthear

db h
Tos2, 7. 84 CEPEbLrdl Fehe @K?ﬁéeof%@%amﬁe ity bregelen @ RoriT 16T £39° 199
for the deMoH@iisPfgplycaraneate i ig PaRiUR) FEMGIOARCHEAGBPYHEPs.
"Hyper Ibd anpblecﬂ?bmn’ate (te DiN1SBR4Q, Rat 2)her girat Best oniertwpetiranmches aolyesteass t he

degree of C(l% n)oﬁpg)mlxthreeof ﬂt,é(;gg gg@;@gﬁe@%ﬁg@r of dendritic |inkages

pl us the average nu groups per nolecule, is from1l0 to 99. 9%
preferably from20 to 99% particularly preferably from20 to 95%
" Dendr i mer Fer'thg putposes ofithisxtvesfion, ypgibeanshed polyeatboratesBhrarenhat t he degree

of  branchi@gslinked ﬁﬁﬁ?oﬂ%l&uﬁé@. hjaQﬂlé)hng&y ro@‘s%‘:‘ud%rtﬁinate o6lips, PRlsym 1997,
48, 30 ree.of ..branch 'ngtui' t he dﬁ)ﬁ_lbnl tion

or t he
bei ng: b_g’lg_sij'ggtyr S %W%Cu'f L“n% 5}5‘ Wﬁ%?r Fs the
aver age nuh@ﬁ@d a¥a eential ﬁ\alec%n@m@rsamﬁ way agdenrdrimgss, Mwﬁ@éommm of

chain length of the branches. Secondly, they may also have a linear structure with
functional pendant groups, or else they may combine the two extremes, having linear
and branched molecular portions. See also P.J. Flory, J. Am. Chem. Soc. 1952, 74,

25 2718, and H. Frey et al., Chem. Eur. J. 2000, 6, no. 14, 2499 for the definition of
dendrimeric and hyperbranched polymers.

"Hyperbranched" in the context of the present invention means that the degree of
branching (DB}, i.e. the average number of dendritic linkages pius the average number

30 of end groups per molecule, is from 10 to 99.9%, preferably from 20 to 99%,
particularly preferably from 20 to 95%.

"Dendrimeric" in the context of the present invention means that the degree of
branching is from 99.9 to 100%. See H. Frey et al., Acta Polym. 1997, 48, 30 for the
35  definition of "degree of branching”, the definition being:

T+Z
DB = - x 100%,
T+Z+L
40



branched nonomer units, and L is the average nunber of |inear nononer units
in the ma@F@®M8N2cul es of the respective substances). 5 Conponent 131)
" preferably has a nunber-average nolar nass M of from 100 to 15 000 g/ nol,
preferably from200 to 12 000 g/ nol, ancg in particular from500 to 10 000
g/ nmol (GPC, PMVA standard). The glass transition tenperature Tg is in
parti cul ar (WheasenT-ig thet averageo@mbsr of tarmalsiay mpremer wits, B0 the ave@ge naowerdi ng to
_DSC],C Dl NSgBFa%l‘ned hdnBREE LAY, 8hd LtiSthe/aatasd ﬁ%fglﬁétfﬁﬁTE%@gB%%é%&ﬁ@irNtrﬁa3019)
is from , gl o] , and very
particul ar P‘i?gboﬁg?q%&g%ﬁt ?Bn?é%ggtégg%a%'{egg]o. 15 Conponent Bl) is preferably
obt ai nabl e via a process which conprises at |least the follow ng steps: a)
rRaaE:ti ;)?n oCoaipoheaB1) preferabydias @ remibzpaatage AolarfmadsaMgeifenal 00 tr nul a

CO]n } i i Liphat i I romatic
al cohol 2035 ggmlb%rg%gésblyﬁsnggb ItCE g?&@logﬁhﬂb%?&‘\bﬁaﬂkg[é??ﬁbﬁaﬂoc}ﬁ of al cohol s
ROH to gi vé08Re 9ol fgPE. E’Uﬁ%ﬁ@ﬁé@g)-(m, where each R, independently of the

others, is a straight-chain or branched aliphatic, aronatictaliphatic or
aromatic hygg geds baRsitigrA@ripetatiia igng irf ﬁé?ﬁ'&tﬂartﬂ%n?%oct@ﬁbg@(f’}&)%vab@%rﬂmer e

t he raﬁ Calﬁz{} gﬁy fl SO r{éﬁ"%ﬁ@?ﬂé one another to forma ri'ng, and n
is a | e §URISP G fashPrEingdo Loy %’) reacti on of phosgene, di phosgene,
or triphosgene with abovenentioned al cohol (B), with elimnation of

(20 i day aeock i) pam bt siRarictom s 1 ampteriat oo (1
hy pgr br ancﬁ%’gmﬂ%ﬁ %ﬁb@)ﬁ%ﬁc O%gpgx?weoa g%rlﬁp&%e@gyg‘:o&%g@#Pootdooéﬁdf ,he CH

groups to the carbonates in the reaction mxture is selected in such a way

that the cobpba&it®) (Fpreferdtly biginaifle 316 p@Ces WHIEH cordpristet Gisbpeat e gr oup
and nore t%‘%\uﬂa%t ggl group or one CH group and nore than one carbonate
group. Phosgeéne, di phosgene, or triphosgene nmay be used as starting
material, but preference is given to organic carbonates. 40 Each of the
radi cal s Rapf t leactiorgefrat eeasbolomgbeis capnatedd) aisthe gandérafgrmeaer i al and

having the genegpgy il AW it BERali ati&,%ﬁﬁﬁﬂ%ﬂhhﬁc S ar R:%ti&%i'&@lﬁo% a

straight PF 568 ..chain or branche al_g phati c, aroma;t]l C %ll-HO atic or
N basi Egéqeash \gl-ﬂ%roups, with elimination of alcohols R o give

one or more condensates (K), where each R, independently of the others, is a

straight-chain or branched aliphatic, aromatic/aliphatic or aromatic hydrocarbon

radical having from 1 to 20 carbon atoms, and where the radicals R may also

have bonding to one another to form a ring, and n is a whole number from 1 to

25 5, or

ar omat £¢ hydr oc

ab)  reaction of phosgene, diphosgene, or triphosgene with abovementioned alcohol
(B), with elimination of hydrogen chloride,

and

30 b) intermolecular reaction of the condensates (K) to give a highly functional, highly
branched, or highly functional, hyperbranched polycarbonate,

where the quantitative proportion of the OH groups to the carbonates in the reaction
mixture is selected in such a way that the condensates (K) comprise on average either

35 one carbonate group and more than one OH group or cne OH group and more than
one carbonate group.

Phosgene, diphosgene, or triphosgene may be used as starting material, but
preference is given to organic carbonates.

40
Each of the radicals R of the organic carbonates (A) used as starting material and
having the general formula RO(CO),OR is, independently of the others, a straight-



from1l to 20 carbon atons. The two radicals R may al so have bonding to one
another tBFE®842a ring. The radical is preferably an aliphatic hydrocarbon
" radical, and particularly preferably a straight-chain or branched al kyl

radi cal having from1l1l to 5 5 carbon atQms, or a substituted or
unsubstituted phenyl radical. In particular, use is made of sinple

car bonat esclin phbraneher alphey, epymatioraliphatiosor aserastiss hydrgcarhasrradiceldhaying n

parti cul ar frdm 11 Bycarboh Sbmexaetwe radicalsky mag alsdi raivy bording anaieandtret be
prepar ed f(o%%en "f‘ﬁé PaQﬂ:a?[? prﬁﬂeré%gﬁéd &nppﬁﬂélhyo%‘@atrt}»& raﬂfcaﬁ'éﬂ&mt i ¢ al cohols,

preferably nonoa repared by way of
oxi dati ve E%"I“E'diﬁﬂhf &’Lef%ﬁb%\a StRig hF%’hST kragghe '@ﬁfﬂdécaﬂ)i)a‘ﬁ% %md'f v in the
presencg otarbobktonmsbab substityige or urmubsmedlpmenﬂlradlcajn to prepar ation

met hods for di aryl or dial kyl carbonates, see also "Uimnn's Encycl opedi a

L) A g S B oSS Sl SRR A LR 78 Ve 20

aromat i c/ ablep'ﬂrablycﬁrom1wmmmpalttlculaa‘t bonat es, such as et hyl ene car bonat e,
propyl ene 1,2- or 1, 3-carbonate, di phenyl car bonat e, ditonI car bonat e,

dixny ca bonat pht car et rbo di benzyl
car bondl e, BAMRES SR or R RR R e S LPfee fipT e detibor o

di but yl caalbrcbﬁhc earalmhah@@uﬁmmaiaﬁmmgﬁepretﬁrwhmoela@mawfé phasgrney |

car bonat e, THéEMEY alReXE pregHre® B W@y odbﬂ@ﬂtv)é'caﬂﬁnbi@ﬂ@i 6f théaRehatk ofar bonat e,

nie ur eat é'%%h”saﬁﬁe%ﬁ%f @8%%@%%9%%? ARr B oP ok h MABRYER, 1P ©
di car bonat Breparatign giatyadstien ‘B%Wb@fr?ﬁ@'@é caéa@aﬁteasse& E Sy HImsan's BPcy¢ieradidonat e.

It is psef etlablstridl Chasdstat | gihadition, DOD @hadtr@aic Relegzal Vertay Wiley-iGsie i n whi ch
the radicals corrpri se froml to 5 carbon atons, e.g. dinethyl carbonate,
30 carbonate, dibut nate, or diisobutyl

di et hyl bonat
c:a(raboﬁat ga ﬁ%ﬁgﬁgﬁﬁ?ﬂ'@["@%mﬂe&w&p@sf’ aliphatie #‘Pﬁﬁé‘t‘“ﬂgéﬁ%?r YRTAUE i phat i c
al cohol ( Byarbbnates,isash as ethyleas ttatho@htegpmppisne ¢12- of 1,8-carbcrates dippenyiwo or nore
gl)];r{o(ralr ent géérﬁ@ﬁéié SditoRPcdrbanark Sdixyd] lcsr%gﬁ&\é”@kﬁaﬁ}ﬁf'{yl '&Qrb%hatbeétﬁyl dhBhge OH groups
tri et 201 o?%ﬁgﬁﬁedlbef%' R A
t ri s( hydr osareemaie,)dipatylsartonatey Hmbuwymrb@wtg mamn cafpenatgedipedn i t ol ,
?' gl %’ﬁe{jm carbbhAé, Xﬁ@jcﬁ:‘hexﬂ@bbﬁﬁt\é{l@edtilﬁé&{ihdégﬁdﬁafé ta%hp)y b&b@rﬁél@ad?@otyl
ris r ox nurate, tris roxye i socyanur at e,
phl or oél uc?%genaq%d;rdq%ﬁ?é?&VPB?tﬁme t r?/hydr gxyd?/mat hyl bgnzene
phl or ogl uci des, hexahydroxybenzene, 1, 3, 5-benzenetri nethanol,
1,1, 1-25i SEJ@empbW@'bDé@r‘Mr@fé@ Wi h.aélgreaierlhéni mﬁbﬁbedlﬂkﬂﬁwaMQt%' s@drhane,
bi s(trimet By biALRARAWdarb Mt B9 Blafieyt FicSiboRhtdS R2eh ab bl (BBt NEarbbnatfB12 10

It is preferable to use aliphatic carbonates, in particular those in which the radicals
comprise from 1 to 5 carbon atoms, e.g. dimethyl carbonate, diethyl carbonate, dipropyil
30 carbonate, dibutyl carbonate, or diisobutyl carbonate.

The organic carbonates are reacted with at least one aliphatic alcohol (B) which has at
least 3 OH groups, or with mixtures of two or more different alcohols.

35 Examples of compounds having at least three OH groups comprise glycerol,
trimethyloimethane, trimethylolethane, trimethyloipropane, 1,2,4-butanetriol,
tris(hydroxymethyl)amine, tris(hydroxyethyl)amine, tris(hydroxypropyl)amine,
pentaerythritol, diglycerol, triglycerol, polyglycerols, bis(trimethyloipropane),
tris(hydroxymethyl) isocyanurate, tris(hydroxyethyl) isocyanurate, phloroglucinol,

40 ftrihydroxytoluene, trihydroxydimethylbenzene, phloroglucides, hexahydroxybenzene,
1,3,5-benzenetrimethanol, 1,1,1-tris(4"-hydroxyphenyl)methane, 1,1,1-tris(4'-
hydroxyphenyl}ethane, bis(trimethylolpropane), or sugars, e.g. glucose, trihydric or



hi'gher pol yhydric pol yetherols based on trihydric or higher polyhydric

al cohol s aRf 5688yl ene oxi de, propyl ene oxide, or butylene oxide, or

pol yesterols. Particular preference is given here to glycerol,
trimethyl ol ethane, trimethylol propane, 44,2, 4-butanetriol, pentaerythritol
and al so their polyetherols based on ethyl ene oxide or 5 propylene oxide.
These pol yhighen rolglyddnpelyetherplshased e tirvsidc pnhighen nalvivernaaicanely ARdr i ¢

al cohol s ( Bthylene okidd, prbgyigieoticn otrbaitylehbeaxaléemgﬁyetscﬁralls Ritticwarct i onal ity of
al | of the, 8.%' i g%ﬁﬁ’]eresto egw g%ﬁhnql%l}ﬁ!blérpar@(?rfm%ﬁﬁo palb t abl e conpounds

havi ng two® ou(grlql anrl S | et ene | ycol ,

triethyl end2dt tagpythiiitod %'F’@%?&Jrfeﬁlr gp'yethafoﬁﬁleﬁﬁﬁ Rty xide or

tri prop@l epmpglbyeoktdeneopentyl glycol, 1,2-, 1,3-, and 1, 4-but anedi ol ,
1, 2- and 1, 5- pent anedi ol , hexanedi oI cycl opent anedi ol ,

| oh di ol , | oh di I d I et h ,
cycto ﬁ§3?§ b oSy SDE e TRLIRDSLs LS sk okl g0 gt hane
1, 1" - bi s( 4whly theoprgyisetingt thevaragettotal Q8 furetiopaldy of gheftbealcoh@s used isol |
BYSE qu g(r)gn%ateﬁgﬂan zilémm?%wbglméﬂle ccﬁ?%cf(ﬁd@?ﬁﬁ %ﬂwmgrawrapr&w fide,
Chysr o b e e RYBRE B e 38 REE vRoE B Nepd 208 1 BropahSiio
bi s( p- hydr @RiaNEns Q)YGolhtm@pyleze@m:pls npopandyl @Wpihéﬁyl NP+ aphihd;butanediol,

1, |1 blt ﬁ(p hedrigecy amen ! peeiepkbaibe xaxghedibl, ydibpentandifisl ZeelitpB Lareedidli hydlrl c
et her ene
g;’l ée %&Hﬁ%kéné&ﬂﬁ& ), tﬁé(ﬂ%{yﬁ{b@y@y’&h&g%ﬁﬁaﬂé’&&%?ﬁ(%gcﬁ’r‘égfcéggg%@’) or
pol yest eronQa‘B%t&"e@)‘ st @N%@’@C%@“%WB@'PB%I i e-bisd- hlééjro’%’@eﬂk' 583 XtErve for fine
adj ust nent mefhytdgelolmxape,r:tesmmof hydreqpiabiye alr Haitgtimxyplienys dis(4-bis(rydeoxgs
di hydric al, S§|’fl ug%g Bxﬁ;hequl léglf‘ n‘é 915 B@me@ﬁy%bér&eﬁ@em@t | east

trihydric rt and
depe%ds on(t¥ @%Eﬂhmtal P%@gm&g{pq D’Bﬁ“‘ﬁ‘ﬂ%rtﬂﬂﬁé‘cy rox*ﬂ@naﬁgﬁﬂr@e of the

al cohol ( s) 2,ewig(pingdrpeyrhealyroparemt 0 -tis(p-Haraxybhgnyhairhesans, ldhytongt  anopunt
of al | Of Baﬁoﬁh&@ﬂel &hy(d%): p%%tr{eB b[yél@'ﬁ%gecﬁ Qﬂéfrﬁ%he oxfﬂ@ep@ Eihd okide,

prefe f.rom eera ro to 35 nol %
na verd PayIBER Pune ot Bilpis g fﬁﬁ%{ﬂ# Be ki) SRR TR 21 on of
phosgene, phlysstrrglehaseden diclspngsdieateoxMic Acidhie al cohol or al cohol nmixture
generally takes place with elim nation of hydrogen chloride, and the

reaction o he ¢ on e tht Q t to gi ve the
i nventive Qeﬁp? sTEﬁ'ﬁc r’in 7%]“51% *? er%rﬁggvg% {hg é&ﬁ% F%té BhE Res! pI ace with
el i mi nat i ofa ﬁbquﬁ’dﬂobﬁ'ét 'ih@rﬁ&ﬂlo @?lwdél@ﬁ@h@ﬁ( hENDE af leart tﬂh)éif@ar bonat e

mol ecup®. dibshdi @)hiy/sdt bpehid paradn Skl iy thy abahedegridy eathoosdied formed by the

nventive BBGRSSor HEKE LELIAR HAL RN E R AEAURE G Lol fab honat e

groups aft
good sol ub?d MmelP.ihased ph digstotah prRernisof ald ofthejaicaigiseB) and (B') taken together

The amount is preferably from 0 to 45 mol%, particularly preferably from O to 35 mol%,
and very particularly preferably from 0 to 30 mol%.

30
The reaction of phosgene, diphosgene, or triphosgene with the alcohol or alcohol
mixture generally takes place with elimination of hydrogen chloride, and the reaction of
the carbonates with the alcohol or alcohol mixture to give the inventive highly functional
highly branched polycarbonate takes place with elimination of the monofunctional

35 alcohol or phenol from the carbonate molecule.

The highly functional highly branched polycarbonates formed by the inventive process
have termination by hydroxy groups and/or by carbonate groups after the reaction, i.e.
with no further madification. They have good solubility in various solvents, e.g. in water,
40  alcohols, such as methanol, ethanol, butanol, aicohol/water mixtures, acetone,
2-butanone, ethyl acetate, butyl acetate, methoxypropyl acetate, methoxyethyl acetate,



40 al cohol's, such as nethanol, ethanol, butanol, alcohol/water m xtures,
acetone, 2PB$68hne, ethyl acetate, butyl acetate, nethoxypropyl acetate,

" net hoxyet hyl acetate, PF 56812 11 tetrahydrofuran, dinethylfornam de,

di met hyl acet am de, N-nethyl pyrrolidone, ethylene carbonate, or propylene
carbonate. For the purposes of this invention, a highly functional

pol ycar bontgtrahydsofyrasy. gimethyligrnamide, dmséylasetanide N:HIM wligareupdyl@iEch form
t he pol ynecarbtdtetarpropyienklarbdnag. at | east three, preferably at |east six,
nore preferably at least ten, term nal or pendant functional groups. The

functional _groups are carbonate groups and/or OH groups.. There is in
principle H t[]?)ﬁérrpoﬁ%%?fﬁh'ét"i“@ﬁt'?fh at*H&"YlﬁH‘ﬁ “%PO'V%’éb‘P FrisaProgrctyighnt
functi dhal bepidesdbe canbbnate gioupssviich/iong te palyrpertskgletory fither bas dileasti onal

do b 111y, BRAG2 R Re bl ot prertiobly Sy 8, Rrafrsialhie o Dant i on
oSt 1y hayBIANEh PP TR TGon &R GrropRa SAR e BT SREPOPBups.

pr ef er abl yTiese isipmeincipemoldppet estrictian oo the menzraief tHetaninamapegdanips. 15 Wen
p(rj_epa{I ”ﬂ hh@ti({ﬁagé}byp%,l#ﬂ%ﬂo@ﬂ@é hg@hyﬁ%ﬁmgﬁ ﬁﬁn&_lgér)of firctibSal QRS LARY tO

adj us e _ratio .o e conmpounds, Conpri sl n rqups 1o sgene or

car bOﬂ%l e P%Ve_s‘l?(gﬁs'ée%\%?perﬁﬁ%tsuﬁh83 E'igﬁ]%&?'{yrogé’ﬁf)'{ %?{‘?D'@%nf&?r{ﬁ%q{f% herei nafter
t er med conestsmabpgyoarbanatgs af seaspresentdventieremestiynkavede mess henFOE group or
car banoyl @rAWBl GpRnEBktuidiaRal @icupebrefEratip nor moereh&irt QU RuRinanet mor e t han

one carbon : noyl group. The 20 sinplest structure of the
condensat ﬁ’ﬁ?%@ﬁ%{?@éh&g@g carbonate (A) and a di- or polyal cohol (B)

here results in the arrangenent XYn or YnX, where X is a carbonate group, Y
I s a hysir owpegpraparingtid highty fugeti@rah pblycaabonatdxeB 1) it tamekebsarpto pdjedtenabl y from
1 to 4, paktli f r ' Lch is
t he si ngl e'%p%bﬁﬁe ;&%b% Ogﬁﬁ&{nﬁ:@sﬁ‘gi déﬁégr?g%?? ??O%gﬁﬁéjgéﬁ?gﬁéﬁ 9‘5%"& ém%)gl ow. 25
By vy of BRERBEEIPIRS! rekiiRLOnHENSsTe (harelnatioh Tesmep endensaledty) OBMIRS at o ( K)

froma cavrbavesege eitier anelcénpdnate gadupahichrbameyt graop iaod moae thanicee DH, t he

aver age r Rkto'f%@OH b&eshEmBle K¥n bHO arbbhatd Yrdudf SLabanidybgeapery fornul a
i Rie

conderiat SORES s PEPR SRR aIRd S TPPRRRd e ORI (IR A Foaction
rati o of 1pdlyaledhel @) deteyesultssnithe arsangemenb&Yis o \GiX, yigrer X jsea carbongier at ed by

group, Y is a hydroxy group, and n is generally a number from 1 to 6, preferably from 1

to 4, particularly preferably from 1 to 3. The reactive group which is the single resultant

group here is generally termed “focal group” below.

25
By way of example, if during the preparation of the simplest condensate (K) from a
carbonate and a dihydric alcohol the reaction ratio is 1:1, the average result is a

molecule of XY type, illustrated by the general formula 1.

o

Q - ROH r. L

RoAL R+ HO—R—OH ~—= 0~ TO—R-OH 1
3 9 ©

During the preparation of the condensate (K) from a carbonate and a trihydric aicohol
with a reaction ratio of 1:1, the average resuit is a molecule of XY, type, illustrated by
the general formula 2. A carbonate group is focal group here.

35



t he general fornula 2. A carbonate group is focal group here. 35\ OH 0 CH
- RHR O RRS8812 R + HORL Oit, O R 2 OH OH PF 56812 12 During the
preparation of the condensate (K) froma carbonate and a tetrahydric

al cohol, likewise with the reaction ratjp 1:1, the average result is a

nmol ecul e of XY3 type, illustrated by the generaI formula 3. A carbonate
group i s fBHEN thedigpaiation ofdhe eordaneite (K) fronpa cartanaterd a tetrahydlrico 0- 410H 3
HOdC]—I 5 O—blcamolnukbh&efvﬁmmémcmaﬁrmﬁa 1,Itke dedrage tdsalt isgs metecale df txef)aout set, ]

and Rl is r-agi t K) may, by
way of exaﬁgfghusg#légég eﬁéa'(rag%%ggr%ag' C%gsr Ponat rgnghggwgmh@eéél c al cohol ,
as illustrated by the general formula 4, the nolar reaction ratio being

2:1. Here, the~average rersd# a nol ecul e of X2Y Qype, a group being
focal group h re. In for R andRBH are RS de ined in tormlae 1-3.
pO-R O /OR.- 02|-R~ é)}:{é+HOR1—H9-14 (0 O+ROR | f 3

di functi onal con@ounds €. G | car bonate or a di oI are \al so added to the
conponegits, this extends the c ins, as illustrated by way Cbif exanple in the
general fornula 5. The average result is again a rml ecul e of XY2 type, a
carbonate group being 20 focal HO R OOH-BROHO O OROH 2
R AR in the formulae 1-3 has the defi ltlon given atthe outset and R' is an aliphatic or

aromatic radical.

10  The condensate (K) may, by way of example, also be prepared from a carbonate and a
trihydric alcohol, as illustrated by the general formula 4, the molar reaction ratio being
2:1. Here, the average result is a molecule of XY type, an OH group being focal group
here. In formula 4, R and R’ are as defined in formulae 1-3.

O—R
1 M 2k )
2 Ry O/R +  HO—R — HO_R\1 o 4
OH o—/<
O—R

15

If difunctional compounds, e.g. a dicarbonate or a diol, are aiso added to the

components, this extends the chains, as illustrated by way of example in the general

formula 5. The average result is again a molecule of XY, type, a carbonate group being
20 focal group.

OH
/
HO—R 0
o) “oH -3ROH /“\
o O—R*0H
2 RO R+ — pa
o~ o R )J\ &
0 o/ N 5
HO—RZ-OH OH

In formuia 5, R? is an organic, preferably aliphatic radical, and R and R' are as defined
25 above.

It is also possible to use two or more condensates (K) for the synthesis. Here, firstly
two or more alcohols or two or more carbonates may be used. Furthermore, mixtures



O ORHOt OR 5 HOR2 -CHOH In formula 5, R2 is an organic, preferably
aliphatic PE®8%, and R and Rl are as defined 25 above. It is also
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If removal by distillation is intended, it is generally advisable to use those carbonates

25  which liberate alcohols ROH with a boiling point below 140°C during the reaction.

Catalysts or catalyst mixtures may also be added to accelerate the reaction. Suitable
catalysts are compounds which catalyze esterification or transesterification reactions,
e.g. alkali metal hydroxides, alkali metal carbonates, alkali metal hydrogencarbonates,
30  preferably of sodium, of potassium, or of cesium, tertiary amines, guanidines,
ammonium compounds, phosphonium compounds, organoaluminum, organotin,
organozinc, organotitanium, organozirconium, or organobismuth compounds, or else
what are known as double metal cyanide (DMC} catalysts, e.g. as described in
DE 10138216 or DE 10147712.
35
It is preferable to use potassium hydroxide, potassium carbonate, potassium
hydrogencarbonate, diazabicyclooctane (DABCO), diazabicyclononene (DBN),
diazabicycloundecene (DBU), imidazoles, such as imidazole, 1-methylimidazoie, or
1,2-dimethylimidazole, titanium tetrabutoxide, titanium tetraisopropoxide, dibutyltin
40 oxide, dibutyltin dilaurate, stannous dioctoate, zirconium acetylacetonate, or mixtures
thereof.
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Furthernore, in the ideal case, the polycondensates (P) have either one
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20
By way of example, a condensate (K) according to the general formula 2 can react via
friple intermolecular condensation to give two different polycondensates (P),
represented in the general formulae 6 and 7.

0
OH
5 Q /O)-LO—R‘\
r. M /7 -2rom 0 0~ So—R! OH
~o”” So—R! R{ “OH
3 N 0~ “O0—R! 5
OH \
o5 OH
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In formula 6 and 7, R and R" are as defined above.
30
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vol atil e compounds. For this, once the desired degree of conversion has been
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car bonat esranpg fhoogeh miial bor 2&ear, preferably at from 1 mbar to 5 bar, in reactors or reactor
cascades which are operated batchwise, semicontinuously, or continuously.
20
The inventive products can be further processed without further purification after their
preparation by virtue of the abovementioned adjustment of the reaction conditions and,
if appropriate, by virtue of the selection of the suitable solvent.

25  In another preferred embodiment, the product is stripped, i.e. freed from low-molecular-
weight, volatile compounds. For this, once the desired degree of conversion has been
reached the catalyst may optionally be deactivated and the low-molecular-weight
volatile constituents, e.g. monoaicohols, phenols, carbonates, hydrogen chloride, or
volatile oligomeric or cyclic compounds, can be removed by distillation, if appropriate

30  with introduction of a gas, preferably nitrogen, carbon dioxide, or air, if appropriate at
reduced pressure.

In another preferred embodiment, the inventive polycarbonates may comprise other
functional groups besides the functional groups present at this stage by virtue of the

35  reaction. The functionalization may take place during the process to increase molecular
weight, or else subsequently, i.e. after completion of the actual polycondensation.

If, prior to or during the process to increase molecular weight, components are added
which have other functional groups or functional elements besides hydroxy or

40 carbonate groups, the result is a polycarbonate polymer with randomly distributed
functionalities other than the carbonate or hydroxy groups.
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Subseguent functionalization can be achieved by using an additional step of the pro-

cess (step c)) to react the resultant highly functional highly branched, or highly

functional hyperbranched polycarbonaie with a suitable functicnalizing reagent which

30 can react with the OH and/or carbonate groups or carbamoyt groups of the

polycarbonate.

By way of example, highly functional highly branched, or highly functional
hyperbranched polycarbonates comprising hydroxy groups can be modified via addition

35 of molecules comprising acid groups or isocyanate groups. By way of example,
polycarbonates comprising acid groups can be obtained via reaction with compounds
comprising anhydride groups.

Highly functional polycarbonates comprising hydroxy groups may moreover also be
40 converted into highly functional polycarbonate polyether polyols via reaction with
alkylene oxides, e.g. ethylene oxide, propylene oxide, or butylene oxide.
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molecular portions. See also P.J. Flory, J. Am. Chem. Soc. 1852, 74, 2718, and
25 H.Freyetal., Chem. Eur. J. 2000, 6, no. 14, 2499 for the definition of dendrimeric and
hyperbranched polymers.

"Hyperbranched" in the context of the present invention means that the degree of
branching (DB), i.e. the average number of dendritic linkages plus the average number

30 of end groups per molecule, is from 10 to 99.9%, preferably from 20 to 99%,
particularly preferably from 20 to 95%.

"Dendrimer” in the context of the present invention means that the degree of branching
is from 99.9 to 100%. See H. Frey et al., Acta Polym. 1997, 48, 30 for the definition of
35 "degree of branching”.

Component B2) preferably has an M, of from 300 to 30 000 g/mol, in particular from
400 to 25 000 g/mol, and very particularly from 500 to 20 000 g/mol, determined by
means of GPC, PMMA standard, dimethylacetamide eluent.

40
B2) preferably has an OH number of from 0 to 600 mg KOH/g of polyester, preferably
of from 1 to 500 mg KOH/g of polyester, in particular from 20 to 500 mg KOH/g of
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(a) one or balowespticiigallydrepetingci ds or one or nore derivatives of the sanme
with one or nore at |east trihydric al cohols or 20 (b) one or nore

tricar c acids or car boxylic or
der | vatTveld) or 88 odlr R DR ReNT B ORI e 2R oD B e bNone Lo vent
and opti onal | ymore aheagrérweriealcobolan i norganic, organonetallic, or
| ow nol ecul ar-wei ght organi c catal yst, or of an enzynme. The 25 reaction in
sol vent isO he preferred preparation nethod. For the purposes of the present
i nvention, highly functional hyperbranched polyesters B2) have nol ecul ar
and structural non-uniformty. Their nolecular non-uniformty

20 (b} one or more tricarboxylic acids or higher polycarboxylic acids or one or more

derivatives of the same with one or more diols

in the presence of a solvent and optionally in the presence of an inorganic,
organometallic, or low-molecular-weight organic catalyst, or of an enzyme. The
25 reaction in solvent is the preferred preparation method.

For the purposes of the present invention, highly functional hyperbranched polyesters
B2) have molecular and structural non-uniformity. Their molecular non-uniformity
distinguishes them from dendrimers, and they can therefore be prepared at

30 considerably lower cost.

Among the dicarboxylic acids which can be reacted according to variant (a) are, by way
of example, oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, sebacic acid, undecane-a,o-dicarboxylic acid,

35 dodecane-a,w-dicarboxylic acid, cis- and frans-cyclohexane-1,2-dicarboxylic acid, cis-
and trans-cyciohexane-1,3-dicarboxylic acid, cis- and trans-cyclohexane-1,4-di-
carboxylic acid, cis- and trans-cyclopentane-1,2-dicarboxylic acid, and cis- and trans-
cyclopentane-1,3-dicarboxylic acid,

40 and the abovementioned dicarboxylic acids may have substitution by one or more
radicals selected from
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unsat ur at suc mari c aci aromatic
di car boxyl4%"- aci ds, such as pht haI ic acid, isophthalic acid or terephthalic
acid. 25 It is also possible to use m xtures of two or nore of the

abovement i gRGh heRFCARSIXYRL AEs wSBBAVBE feacted according to variant (a) are also
ethylenically unsaturated acids, such as maleic acid and fumaric acid, and aromatic
dicarboxylic acids, such as phthalic acid, isophthalic acid or terephthalic acid.

25  ltis also possible to use mixtures of two or more of the abovementioned representative
compounds.

The dicarboxylic acids may either be used as they stand or be used in the form of
derivatives.

30
Derivatives are preferably

- the relevant anhydrides in monomeric or else polymeric form,

35 - mono- or diaikyl esters, preferably mono- or dimethyl esters, or the
corresponding mono- or diethy! esters, or else the mono- and dialkyl esters
derived from higher alcohols, such as n-propanol, isopropanol, n-butanol,
isobutanol, tert-butanol, n-pentanol, n-hexanaol,

40 - and also mono- and divinyl esters, and

- mixed esters, preferably methyl ethyl esters.



The di carboxylic acids nmay either be used as they stand or be used in the
formof dBFi96812ves. 30 Derivatives are preferably the rel evant anhydrides
in mononeric or else polyneric form 35 - nono- or dialkyl esters,
preferably nono- or dinmethyl esters, or,4he correspondi ng nono- or diethyl
esters, or else the nono- and dial kyl éSters derived from hi gher al cohols,

such as n-propanol, isopropanol n- butanol, isobutanol, tert-butanol,

n- Fent anol Lnftﬁ'e B@fék%‘ re Ftatio c@éssp.sm%gmsam tglu\éé%}fhlxﬁl% wrﬁpos@athadm xed
esters, e rre

pr epar atlo r&%@égg% an}ﬁsonslogﬁ-no %(?eé'v?gveﬁséqua" n%%ge of a

di car boxy| Mmixtuge ofitwerer raere ddfferﬂﬁird@”‘(ﬂtwf-'% sf %tpr\m@rﬁ\ﬂéfsarbcmuaw@s it is
possi bl to use a mxture of two or nore different derivatives of one or

ore i Car BRI ercBle b Js§ sBAHE S8 SBheLABE SkCoREICUAE N ©

acid, glutari’c acl

ter epht hal isephiealig acigs te{?@’“?ﬁi'ﬁ@ﬂdopf e maney Pr digiethvs estaesy thepeot. Jtis yeryyer y
par ti cul arpartiquifyerefetabld © useeadinld adi¢. aci d. 10 Exanpl es of at | east
trihydric al cohols which may be reacted are glycerol butane- 1,2,4-triol,
n-pentane-1, 2, 5-triol, n-ﬁetane135 ne126- o(,
n- hexatk- I_ianzn;gest ¢fjad jleashtri ¥rigalcohols whieh F@Vbetr??‘ﬁf%@ AR S'IVB‘%TPhHHta“e'

t ri met hyl of,prepane-pentadetrd, fatridhyi-péntame- o 8atEiol, nrhexendyy|200-gioh adexane-
pent aeryt hy ztsqhono h@kaw# Q%rt)‘n%lh frlrﬁé?l'wylolﬁ:&@ﬁé tﬁf'nem;}e,i patdCd difimethylol-

mesoerythri't tures

Teast Lri TR r@%{ h¥SRiREE. e aegﬁB?tQP@r%r@awh% aw@éfr%fifs Suchas'©
t ri met hyl onpsaspghrtol, threitobtdeghitol, endrmitel, ocamiktureeof the above attledst tribydrigp| es of
tri carfppXyhibdhoC uqkspr@rerméy&@@@ye{érucwmén@kﬁofmbsﬁb Q@ﬂeth?lofeﬁ%beéhcﬁccor di ng
to vari ant @e{ﬁfwrt enzene-1,2,4-tricarboxylic acid

benzene- 1,7 ] boxylic aC| d, 20 benzene-1, 2, 4, 5 tetracarboxylic acid,
and nellitic acid. Tricarboxylic acids or polycarboxylic aci ds may be used

i n the i nvERMpIEs sfeacdrbORiChéidStr pcﬂﬁcat' liCAGKRIWISIEN B4 Be ré’acteial%o%@fd’ﬁg()f
e val | ¥ 3 vafidnt B[k IR £2 8. LEAGLAO LY I LAL S Ak AR e |

nononmeric or ers ‘preferably
nmono- , 2 be”é?"%‘ﬂvlzrfb'@ Tacadpyylis aC@r aﬂ%@e"'gga@drrespondl ng mono-, di-, or
triet hyI esters, or else the nono-, di-, and

Tricarboxylic acids or polycarboxylic acids may be used in the inventive reaction either
as they stand or else in the form of derivatives.

at

25  Derivatives are preferably
- the relevant anhydrides in monomeric or else polymeric form,

- mono-, di-, or trialkyl esters, preferably mono-, di-, or trimethyl esters, or the
30 corresponding mono-, di-, or triethyl esters, or else the mono-, di-, and
triesters derived from higher alcohols, such as n-propanol, isopropanol,
n-butanol, isobutanol, tert-butanol, n-pentancl, n-hexanol, or else mono-, di-,
or trivinyl esters

35 - and mixed methyl ethyl esters.

For the purposes of the present invention, it is also possible to use a mixture composed
of a tri- or polycarboxylic acid and one or more of its derivatives. For the purposes of
the present invention it is likewise possible to use a mixture of two or more different

40 derivatives of one or more tri- or polycarboxylic acids, in order to obtain component
B2).
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The at _|e tri >'/dr| C reacted according to variant (a) of the
proces%0 may have hydroxy groups of which all have identical reactivity.
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25 OH groups as a result of steric or electronic effects. By way of example, this applies

when trimethylolpropane or pentaerythritol is used.

However, the at least trihydric alcohols reacted according to variant (a) may also have
hydroxy groups having at least two different chemical reactivities.

30
The different reactivity of the functional groups here may derive either from chemical
causes (e.g. primary/secondary/tertiary OH group) or from steric causes.

By way of example, the triol may comprise a triol which has primary and secondary
35  hydroxy groups, a preferred example being glycerol.

When the inventive reaction is carried out according to variant (a), it is preferable to
operate in the absence of diols and of monohydric alcohols.

40  When the inventive reaction is carried out according to variant (b}, it is preferable to
operate in the absence of mono- or dicarboxylic acids.
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25 touse a water frap.

The reaction may be carried out in the absence of acidic catalysts. It is preferable to
operate in the presence of an acidic inorganic, organometallic, or organic catalyst, or a
mixture composed of two or more acidic inorganic, organometallic, or organic catalysts.
30
For the purposes of the present invention, examples of acidic inorganic catalysts are
sulfuric acid, phosphoric acid, phosphonic acid, hypophosphorous acid, aluminum
sulfate hydrate, alum, acidic silica gel {(pH = 6, in particular = 5), and acidic aluminum
oxide. Examples of other compounds which can be used as acidic inorganic catalysts
35  are aluminum compounds of the general formula Al(OR); and titanates of the general
formuta Ti(OR),, where each of the radicals R may be identical or different and is
selected independently of the others from

C4-Cio-alkyl radicals, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-

40  butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,2-dimethylpropyl, iscamyl,
n-hexyl, isohexyl, sec-hexyl, n-heptyl, isoheptyl, n-octyl, 2-ethylhexyl, n-nonyl, and n-
decyl,



The reaction may be carried out in the absence of acidic catalysts. It is
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Par ti cul ar pgysyrene resénsi ngirsiag suliorseibdid graupa@nd srosslirdded asth about 2 mol%

par a- t ol uegefihfiiHzene aci d. Acidic ion exchangers may al so be used as acidic
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or else inorganic catalysts which take the form of discrete molecules.

25 If the intention is to use acidic inorganic, organometallic, or organic catalysts, according
to the invention the amount used is from 0.1 to 10% by weight, preferably from 0.2 to
2% by weight, of catalyst.

The inventive process is carried out under inert gas, e.g. under carbon dioxide,
30 nitrogen, or a noble gas, among which mention may particularly be made of argon.

The inventive process is carried out at temperatures of from 60 to 200°C. It is
preferable to operate at temperatures of from 130 to 180°C, in particular up to 150°C,
or below that temperature. Maximum temperatures up to 145°C are particularly

35 preferred, and temperatures up to 135°C are very particularly preferred.

The pressure conditions for the inventive process are not critical per se. It is possible to
operate at markedly reduced pressure, e.g. at from 10 to 500 mbar. The inventive
process may also be carried out at pressures above 500 mbar. A reaction at

40 atmospheric pressure is preferred for reasons of simplicity; however, conduct at slightly
increased pressure is also possible, e.g. up to 1200 mbar. It is also possible to operate
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roquefzy t i thermoglucosidasius. Candida antarctica lipase B is particularly preferred. The
enzymes listed are commercially available, for example from Novozymes Biotech Inc.,
Denmark.

The enzyme is preferably used in immobilized form, for example on silica gel or

30 Lewatit®. The processes for immobilizing enzymes are known per se, e.g. from Kurt
Faber, "Biotransformations in organic chemistry”, 3rd edition 1997, Springer Verlag,
Chapter 3.2 "Immobilization” pp. 345-356. Immobilized enzymes are commercially
available, for example from Novozymes Biotech Inc., Denmark.

35 The amount of immobilized enzyme used is from 0.1 to 20% by weight, in particular
from 10 to 15% by weight, based on the total weight of the starting materials used and
to be reacted.

The inventive process is carried out at temperatures above 60°C. It is preferable to

40 operate at temperatures of 100°C or below that temperature. Preference is given to
temperatures up to 80°C, very particular preference is given to temperatures of from 62
to 75°C, and still more preference is given to temperatures of from 65 to 75°C.
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I ncreased pressure, for  exanple at "pressures up to 10 bar. The reaction at

at nospheric pressure is preferred. 20
Once the reaction has ended, the highly functional hyperbranched polyesters can be

25 isolated, e.g. by removing the enzyme by fiitration and concentrating the mixture, this
concentration process usually being carried out at reduced pressure. Other work-up
methods with good suitability are precipitation after addition of water, followed by
washing and drying.

30  The highly functional, hyperbranched polyesters obtainable by the inventive process
feature particularly iow contents of discolored and resinified material. For the definition
of hyperbranched polymers, see also: P.J. Flory, J. Am. Chem. Soc. 1952, 74, 2718,
and A. Sunder et al., Chem. Eur. J. 2000, 6, no. 1, 1-8. However, in the context of the
present invention, "highly functional hyperbranched" means that the degree of

35 branching, i.e. the average number of dendritic linkages plus the average number of
end groups per molecule, is from 10 to 99.9%, preferably from 20 to 99%, particularly
preferably from 30 to 90% (see in this connection H. Frey et al. Acta Polym. 1997, 48,
30).

40 The inventive polyesters have a molar mass M, of from 500 to 50 000 g/mol, preferably
from 1000 to 20 000 g/mol, particularly preferably from 1000 to 19 000 g/mol. The
polydispersity is from 1.2 to 50, preferably from 1.4 to 40, particularly preferably from
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in the pol thaeB)bl end. The size of the particles in the conmpounded materi al
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fromO to @8Khbhpreferably from 0.05 to 3% by weight, and in particular from 0.1 to 2% by

25 weight, of at least one ester or amide of saturated or unsaturated aliphatic carboxylic
acids having from 10 to 40, preferably from 16 to 22 carbon atoms, with saturated ali-
phatic alcchols or amines having from 2 to 40, preferably from 2 to 6, carbon atoms.

The carboxylic acids may be monobasic or dibasic. Examples which may be mentioned

30 are pelargonic acid, palmitic acid, lauric acid, margaric acid, dodecanedioic acid,
behenic acid, and particularly preferably stearic acid, capric acid, and also montanic
acid (a mixture of fatty acids having from 30 to 40 carbon atoms).

The aliphatic alcohols may be mono- to tetrahydric. Examples of alcohols are
35 n-butanal, n-octanol, stearyl alcohol, ethylene glycol, propylene glycol, neopenty!
glycol, pentaerythritol, preference being given to glycerol and pentaerythritol.

The aliphatic amines may be mono-, di- or triamines. Examples of these are
stearylamine, ethylenediamine, propyienediamine, hexamethylenediamine,

40  di(6-aminohexyl)amine, particular preference being given to ethylenediamine and
hexamethylenediamine. Correspondingly, preferred esters or amides are glyceryl
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pol ynmers (also rmed | npact” nodifiers, ast o \ bers). 10
These are QQPQ‘SW%W’ﬁv \{‘gpb‘%rﬁéf”’%rngh'%eﬂ&(}%g'ﬁ'étfgéﬂag’ﬁvn?fyeﬁéﬁ tlt up from
at | east pagesdS2t408, dnd indire nypnographiby <. BeBiokhalh 6Toyghepsd Blasticsh (Appliedne,

i sobut ene, giigRd Bilflishers Nl SHdBRI GRe197%) Nyl acetate, styrene, acrylonitrile and
acryl aééas and/ or nethacrylates having from1 to 18 carbon atons in the

al cohof™ conponent. 15 Polynmers of this type are described, for exanple, in
Houben- WeySomgtpreferdechtydes of such atastarhers aGhdescgbed/pglowl4/ 1
(Georg-Thi enme-Verlag, Stuttgart, Germany, 1961), pages 392-406, and in the

onogr aph p?éfg're%' typBéJsco ns%'clh EIa;tB(r)nuegsh grrt]ae’(gosl?t-:! l?n%t\n}ncass"etlgﬁgrptal-ﬂ)r%gylene (EPM) and
ethylene-propylene-diene (EPDM) rubbers.
25
EPM rubbers generally have practically no residual double bonds, whereas EPDM
rubbers may have from 1 to 20 double bonds per 100 carbon atoms.

Examples which may be mentioned of diene monomers for EPDM rubbers are

30 conjugated dienes, such as isoprene and butadiene, non-conjugated dienes having
from 5 to 25 carbon atoms, such as 1,4-pentadiene, 1,4-hexadiene, 1,5-hexadiene,
2,5-dimethyl-1,5-hexadiene and 1,4-octadiene, cyclic dienes, such as cyclopentadiene,
cyclohexadienes, cyclooctadienes and dicyclopentadiene, and also
alkenylnorbornenes, such as 5-ethylidene-2-norbornene, 5-butylidene-2-norbornene,

35 2-methallyl-5-norbornene and 2-isopropenyl-5-norbornene, and tricyclodienes, such as
3-methyltricyclo[5.2.1.0%°]-3,8-decadiene, and mixtures of these. Preference is given to
1,5-hexadiene, 5-ethylidenenorbornene and dicyclopentadiene. The diene content of
the EPDM rubbers is preferably from 0.5 to 50% by weight, in particular from 1 to 8%
by weight, based on the total weight of the rubber.

40
EPM and EPDM rubbers may preferably also have been grafted with reactive
carboxylic acids or with derivatives of these. Examples of these which may be
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met hacrylic acid and/or with the esters 5 of these acids are another group
of preferred rubbersgiThe rubbgers may al so conprise dicarboxylic acids,
such as naleic acid and funari’c acid, or derivatives of these acids, e.qg.
esters and anhydri des, fAeHof¢ mononers conpri si ng epoxy (groups. These
nononers conpri sing dl‘g rbox;édc acid derivatives or conprising epoxy groups
are preferably incor into the rubber by adding to the nonomer

m xt ur & monomers 10 conpri Si ng di carboxylic acid groups and/ or epoxy groups

and having the general formula I, I, III @K IV R C(COOR2) =C(COOR3) R4 (1)
R R
CHR'=CH— (CH,);, — O — (CHR"),—CH—CHR® (nm
CH,==CR’ —C00 — (—CH,) —CH—CHR® (V)
N>

where R to R® are hydrogen or alkyl having from 1 to 6 carbon atoms, and mis a
whole number from 0 to 20, g is a whole number from 0 to 10 and p is a whole number
20 fromOQto5.

R to R? are preferably hydrogen, where mis 0 or 1 and g is 1. The corresponding
compounds are maleic acid, fumaric acid, maleic anhydride, allyl glycidyl ether and
viny! glycidy! ether.
25
Preferred compounds of the formulae |, || and IV are maleic acid, maleic anhydride and
(meth)acrylates comprising epoxy groups, such as glycidyl acrylate and glycidyl
methacrylate, and the esters with tertiary alcohols, such as tert-butyl acrylate. Although
the latter have no free carboxy groups, their behavior approximates to that of the free
30 acids and they are therefore termed monomers with latent carboxy groups.

The copolymers are advantageously composed of from 50 to 98% by weight of
ethylene, from 0.1 to 20% by weight of monomers comprising epoxy groups and/or
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20% by wei ghd/or z)*‘ethglhw?}uéwwg@@r ylate and/or glycidyl nmethacrylate,
(meth)acrylic acid and/or mal eic anhydride, and 10 from 1l to 45% by wei ght,

in particular from 10 to 40% by wei ght, of n-butyl acrylate and/or
2- et hyl hexQtheserajgrsece(metiperylatgscare themethie ekyh Sreavhiseduiyt and tee-brdylhy | |
et hyl , 1%r ogatérs. | sobutyl and tert-butyl 15 esters.

Besides these, comonomers which may be used are vinyl esters and vinyl ethers.

The ethylene copolymers described above may be prepared by processes known per
20 se, preferably by random copolymerization at high pressure and elevated temperature.
Appropriate processes are well known.

Other preferred elastomers are emulsion polymers whose preparation is described, for
example, by Blackley in the monograph “Emulsion polymerization”. The emulsifiers and
25 catalysts which can be used are known per se.

in principle it is possible to use homogeneously structured elastomers or else those

with a shell structure. The shell-type structure is determined by the sequence of

addition of the individual monomers; the morphology of the polymers is aiso affected by
30 this sequence of addition.

Monomers which may be mentioned here, merely in a representative capacity, for the
preparation of the rubber fraction of the elastomers are acrylates, such as n-butyl
acrylate and 2-ethylhexyl acrylate, corresponding methacrylates, butadiene and

35 isoprene, and also mixtures of these. These monomers may be copolymerized with
other monomers, such as styrene, acrylonitrile, vinyl ethers and with other acrylates or
methacrylates, such as methyl methacrylate, methy! acrylate, ethyl acrylate or propyl
acrylate.

40  The soft or rubber phase (with a glass transition temperature of below 0°C) of the
elastomers may be the core, the outer envelope or an intermediate shell (in the case of



Besi des these, conononers which nmay be used are vinyl esters and vinyl
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smal | proportions of other conononers. 10 It as proven advant ageous in sone
cases to use enul sion polynmers which have ctrve groups at their

surfaces. Exanples of groups of this type are epoxy, carboxy, |atent

car boxy, awhere: and am de groups, and al so functional groups which may be

i ntroduced by conconmitant use of nononers of the general formula 15

R" is hydrogen or C,-Cs-alkyl,
20
R" is hydrogen or C,-Cg-alkyl or aryl, in particular phenyl,

R is hydrogen, C;-Co-alkyl, Ce-Cyz-aryl or -OR™
25 R™ s C,-Cg-alkyl or Cs-C1z-aryl, optionally substituted by O- or N-comprising groups,
X is a chemical bond or C-C,g-alkylene or C¢-C,-arylene, or

0

I

— C—Y
30
Y is O-Z or NH-Z, and

Z  is C4-Cyp-alkylene or Cs-Coz-arylene.



R1I0 R11 CH2=C-X-N-CGR1L 2 Il O where: R10 is hydrogen or C, -C4-alkyl, 20
R17 is hydpFpgesier C, -CB-al kyl or aryl, in particular phenyl, R12 is
hydrogen, C,-C o-alkyl, C6-C 2-aryl or -OR 13 25 R13 is C,-C8-al kyl or
C6-C, 2-aryl, optionally substituted by 0- or N-conprising groups, X is a
chem cal bond or C -C, o-al kyl ene or - 2-arylene, or O Il C-Y 30 Yis
O Z or NH Zhe grdit ohdmérs desérivabilily EPne 208 186arke, dls@syitabRgor ilrodfthy? 31  The

graft W“O@cﬁvéjgr%ﬁp%%ﬂeis kel A 208 187 are al so suitable for introducing
reactive groups at e surface. O her exanples which may be nentioned are

acrylam de, nethacrylam de and 5 substituted acrylates or nethacryl ates,
such as ( Nothkartexbmplek avhichonay by memtdeaicary laatyiamidé, Nnéthderptatridd and no) et hyl

acrylatg, Chhdinfbdras IXle@rB;;rﬁ%f;&?ﬂ%tlas,%ﬁﬁla@iﬁ-t@r@—@uﬁy(a@ki@gfhwrhé‘ﬂhg \ g et hyl

acrylate. - articles o [ a nmay .a ve been crosslinked.
Exanpl es ofN'ﬁl‘gm@FrU?ﬂ'?WﬂWba%ﬂt@n&iE“gmgﬁ'i',aﬁl‘%ﬂfrﬁglyéﬁ@”atﬁ ANyl benzene,
di al Iyl pht¥hl-diethylamiho)ethyiyadrdetecycl opent adi enyl acrylate, and al so the
conpounds described in EP-A 50 265. It is also possible to use the nononers

Kk ft-1inki i . e. havi t
e L o BB Bip b boTRVR BB PR 2B BlestB! © 1 e
pol ymei9 zatiosslinkipgahenosmase aiest,gibutadiane, diisylbsezapk, dialihpbthaleterdind hi s type in

whi ch at Iam@roamc_lé@éa\ﬁédié/@l 8¢9/, BAd %IFBthe &SmPdundbabtcriblg irSBP® s@pes.as the
ot her nononers, il'e the other reactive group (or reactive groups), for

exanpl e, [)gl ymerize(s) significantly nore slowy. The different

pol yner i zattioaise pessidleyfouserthe aangmers kawnaasOrpitdpigng meAodersdbebl e- bond

unsat ur at i gidnbetdteavirgtasior mdre pOIPINBRZab8GDId BoridierhictOregtiodtidéfbremt 0 a

rubber 1 9f [ Syil%he BbiyfnEASioR OBRAndeNE gRBH Y ReRRBDF cHRESHAS of thid e
type in which at least one reactive group polymerizes at about the same rate as the
other monomers, while the other reactive group (or reactive groups), for example,
polymerize(s) significantly more slowly. The different polymerization rates give rise to a
certain proportion of double-bond unsaturation in the rubber. If another phase is then

20 grafted onto a rubber of this type, at least some of the doubie bonds present in the

rubber react with the graft monomers to form chemical bonds, i.e. the phase grafted on
has at least some degree of chemical bonding to the graft base.

Examples of graft-linking monomers of this type are monomers comprising ailyl groups,
25 in particular allyl esters of ethylenically unsaturated carboxyilic acids, for example allyl
acrylate, allyl methacrylate, diallyl maleate, diallyl fumarate and diallyl itaconate, and
the corresponding monoallyl compounds of these dicarboxylic acids. Besides these
there is a wide variety of other suitable graft-linking monomers. For further details
reference may be made here, for example, to US-A 4 148 846.
30
The proportion of these crosslinking monomers in the impact-modifying polymer is
generally up to 5% by weight, preferably not maore than 3% by weight, based on the
impact-modifying polymer.

35 Some preferred emulsion polymers are listed below. Mention may first be made here of
graft polymers with a core and with at least one outer shell, and having the following

structure:
Type |Monomers for the core Monomers for the envelope
| 1,3-butadiene, isoprene, n-butyl styrene, acrylonitrile, methyl
acrylate, ethylhexyl acrylate, or a methacrylate
mixture of these




rubber react with the graft nononers to formchem cal bonds, i.e. the phase
grafted onPF8813¢ | east some degree of chem cal bonding to the graft base.
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and with a :aslonﬁ outer shell, and havi aglolhldi bmilWltbwmgoméamwwure: Type
Mononers fpr the core l\/b_nomars for the envebbmenorherk, iawvingtreatite@me, i qopr ene,

n-butyl st groube, aseddiylibwxidreiacr yl atle, or a
met hacryl MXT T 0 ¢ ; e
Mononers (@ B i t| ArSEemelRRe: CamPagedobf as |

crossl i nkijg aérpﬁtgaqrylapteagrq "WUFPIOf thesat y| |HEPgMafseas dassiibediender bt e,| net hyl
i i et hyl hgryd !l denthe qore, $agoad | or 1|l as |
or I1l, but with concomtant use of nononeesveiepe axgdesedlndd weler joolvgs, as
descri bed hereijn V styrene, acryl onitrile, fmttrkyénvbwpet envel ope cornposed of
met hacryl ate,or a nixture of t neSEr MOMOITET S~ as_Jdescri bed under and |1

N
pr ef er abl yused in amounts of up to 40% by werght for the impact-modification of PBT, if
appropriate in a mixture with up to 40% by weight of polyethylene terephthalate. Blend
5 products of this type are obtainable with the trademark Uitradur®S (previously
Ultrablend®S from BASF AG).

Instead of graft polymers whose structure has more than one shell, it is also possible to

use homogeneous, i.e. single-shell, elastomers composed of 1,3-butadiene, isoprene
10  and n-butyl acrylate or of copolymers of these. These products, too, may be prepared

by concomitant use of crosslinking monomers or of monomers having reactive groups.

Examples of preferred emuision polymers are n-butyl acrylate-(meth)acrylic acid
copolymers, n-butyl acrylate-glycidyl acrylate or n-butyl acrylate-glycidyl methacrylate

15  copolymers, graft polymers with an inner core composed of n-butyl acrylate or based
on butadiene and with an outer envelope composed of the abovementioned
copolymers, and copolymers of ethylene with comonomers which supply reactive
groups.

20 The elastomers described may also be prepared by other conventional processes, e.g.
by suspension polymerization.

Preference is also given to silicone rubbers, as described in DE-A 37 25 576,
EP-A 235 690, DE-A 38 00 603 and EP-A 319 290.

25
Itis, of course, also possible to use mixtures of the types of rubber listed above.

Fibrous or particulate fitlers C) which may be mentioned are carbon fibers, glass fibers,
glass beads, amorphous silica, asbestos, calcium silicate, calcium metasilicate,



used in anounts of up to 40% by weight for the inpact-nodification of PBT,
if appropPFl6812n a mixture with up to 40% by wei ght of pol yet hyl ene
terephthalate. Blend 5 products of this type are obtainable with the
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eads, anot us sili asbestos. ¢ iumsilicate, calciumnetasilicate,
PF 56812 3ﬁprﬁﬁegﬁ%’g?ﬂﬁ?ﬁya\fy%bﬁ'gttﬁ?ml?gﬁsﬁ%, chal k, powdered quartz, m ca,
barium sulfate and feldspar, used in anmounts of up to 50% by weight, in

parti cabar Supabl®sifdcoRipelieds Ieflelthdgonisallfolrh@ss whi ch may be nentioned are
carbon fibers, aramd fibers and 5 potassiumtitanate fibers, and

particul ar preference is given to glass fibers in the form of E gl ass.
These nmay be u@%ﬂ-:%n)!r%%ﬁﬁs”mﬂi—m the comercially avail able forns of
chopped glass. M xtures of glass fibers C) with conponent B) in a ratio of
from1: 100m&|18re.1: 2 and 10 preferably of from1:10 to 1:3 are particularly
prefer&&d. he fibrous fillers may have been surface-pretreated with a

si l ane“tonmpound to inprove conpatibility with the thernoplastic. 15

Sui t abl e siXiaimH.¢ onmpoMpds-, haoe, t he general fornul a:

(X- (CH2) n) k- Si - (O Cni2iy1) 4- k
0

n is a whole number from 2 to 10, preferably 3 to 4,
m  is a whole number from 1 to 5, preferably 1 to 2, and
25 k is a whole number from 1 to 3, preferably 1.

Preferred silane compounds are aminopropyltrimethoxysilane,

aminobutyltrimethoxysilane, aminopropyltriethoxysilane and aminobutyltriethoxysilane,

and also the corresponding silanes which comprise a glycidyl group as substituent X.
30

The amounts of the silane compounds generally used for surface-coating are from 0.05

to 5% by weight, preferably from 0.5 to 1.5% by weight and in particular from 0.8 to 1%

by weight (based on C).

35  Acicular mineral fillers are also suitable.
For the purposes of the invention, acicular mineral fillers are mineral fillers with strongly

developed acicular character. An example is acicular wollastonite. The mineral
preferably has an L/D (length to diameter) ratio of from 8:1 to 35:1, preferably from 8:1



where: 20 Xis NHZ , CH2-CH, HO, O n is a whole nunber from2 to 10,
preferabl yPE 3814, mis a whole nunber from1 to 5, preferably 1 to 2, and
25 k is a whole nunber from1l to 3, preferably 1. Preferred silane conmpounds
are ami nopropyl trimethoxysilane, am no§, tyI trimet hoxysil ane,

am nopropyl tri et hoxysilane and am nobutyltriethoxysilane, and also the
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ai ds, suchagentstrdasticizersy etc. oxi dati on ret arders agents to counteract
deconposition due to heat and deconposition due to ultraviolet light, 10
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oxi dat i on F@f‘ﬁ?'ﬂé\‘@eéﬁﬂjpﬂ?@ﬁls %‘Féﬂﬁlpppifé}@s a{werw@tr@n%awpatrﬁ $R$EPLR(Y phenol s
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these in ncentrati ons )ased on I ght of the
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and are generally used in anmobunts of up to 20 2% by wei ght, based on the
mol di ng copRQRAtiiZers wRER maG HeQHENtRDHES tdrk Hre e ftamY $deBGh 8mounts of up to
20 2% by weight, based on the molding composition, are various substituted resorcinols,
salicylates, benzotriazoles, and benzophenones.

Colorants which may be added are inorganic pigments, such as titanium dioxide,
ultramarine blue, iron oxide, and carbon black, and aiso organic pigments, such as

25 phthalocyanines, quinacridones and perylenes, and also dyes, such as nigrosine and
anthraguinones,

Nucleating agents which may be used are sodium phenylphosphinate, alumina, silica,
and preferably talc.
30
Other lubricants and mold-release agents are usually used in amounts of up to 1% by
weight. Preference is given to long-chain fatty acids (e.g. stearic acid or behenic acid),
salts of these (e.g. calcium stearate or zinc stearate) or montan waxes (mixtures of
straight-chain saturated carboxylic acids having chain lengths of from 28 to 32 carbon
35 atoms), or calcium montanate or sodium montanate, or low-molecular-weight
polyethylene waxes or low-molecular-weight polypropylene waxes.

Examples of plasticizers which may be mentioned are dioctyt phthalates, dibenzyl
phthalates, butyl benzyl phthalates, hydrocarbon oils and N-(n-butyl)benzene-
40  sulfonamide.
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Fluori e Barest PEERE B et B8 e g Tt o &
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25 In another preferred procedure, components B), and also, if appropriate, C) can be
mixed with a polyester prepolymer, compounded, and pelletized. The resultant peliets
are solid-phase-condensed under an inert gas continuously or batchwise at a tempera-
ture below the melting point of component A) until the desired viscosity has been
reached.

30
it is important for the inventive process that the hyperbranched additive B1 and/or B2 is
used to improve adhesion in multicomponent moldings. For the purposes of the inven-
tion, this means that at least 2 layers, preferably from 2 to 5 layers, are present, and at
least one layer here is composed of the polyester composition according to claim 1,

35 and at least one other layer is composed of metal, lacquer, or adhesive, or else of other
coating compositions, and these should have direct contact with the polyester layer.
The structure of the multicomponent moiding here can have layers mutually super-
posed or else have what is known as a tapered transition of the layers.

40  Suitable metal layers which may be mentioned are those composed of gold, silver,
platinum, chromium, aluminum, copper, titatnium, nickel, tin, and zinc, or their mixtures.
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PVD metallizing of polymers is used in many sectors, for example for decorative and
reflective coatings. However, the technology is also used for electronics applications,
for example for electromagnetic screening layers in electronic consumer articles.
30
Relatively recent developments concern selective metallizing of plastics components,
this being of interest for electromechanical components and for what are known as
molded interconnected devices (3D-MID). Here, the thin-layer process is used for the
coating of polymers whose long-term service temperature is up to 260°C and which are
35  difficult to metallize.

Another possible application consists in the good barrier action of metallized materials.
For example, a metaliic layer can restrict diffusion phenomena in plastics containers.

40 Metallized moldings are used as described in the introduction (p. 1) and also as de-
scribed above.



Adistinction is made in principle between two PVD processes. Firstly, the
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di(isocyanatocyclohexyl)methane, 1-isocyanato-3,3,5-trimethyl-5-
(isocyanatomethyl)cyclohexane (isophorone diisocyanate), 1,3- or 1,4-
bis(isocyanatomethyl)cyclohexane or 2,4- or 2,6-diisocyanato-1-methylcyclohexane,
and aromatic diisocyanates such as 2,4- or 2,6-tolylene diisocyanate and the isomer
30 mixtures thereof, m- or p-xylylene diisocyanate, 2,4'- or 4,4'-diisocyanatodiphenyl-
methane and the isomer mixtures thereof, 1,3- or 1,4-phenylene diisocyanate, 1-chloro-
2,4-phenylene diisocyanate, 1,5-naphthylene diisocyanate, diphenylene 4,4'-
diisocyanate, 4,4'-diisocyanato-3,3'-dimethylbiphenyl, 3-methyldiphenylimethane 4,4'-
diisocyanate, tetramethyixylylene diisocyanate, 1,4-diisocyanatobenzene or diphenyl
35 ether 4,4'-diisocyanate.

Mixtures of said diisocyanates may also be present.

Polyisocyanates which may be used are polyisocyanates comprising isocyanurate
40  groups, uretdione diisocyanates, polyisocyanates having biuret groups,

polyisocyanates having amide groups, polyisocyanates having urethane groups or

having allophanate groups, polyisocyanates comprising oxadiazinetrione groups or
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uret hane gpQuiRSiaPhrefdiéidend gRbh BPRARR R RURRocyRRkitl §acyanat es conpri sing
oxadi azi ne&).r{,one rougé1 I% ‘gﬁ 56812 38 coHprl S nag I rq)nooxadl azi nedi one
groups, po ’?'%X?‘%\%‘P YDyGlonexaen (FoRBRBRRPYSOCERNa: @%by ur et onei ni ne and
derived fr difisetyanatgticiabieay ymethary, aagyheudticDh Gpderenky tasiaephotddriesocyanat es, or
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car bon erived fromaromatic diisocyanates having a total of from

to or .
8 to 2%(?5 g%;agbeﬁhyqr@ SOG4 xt ures of these may al so be used. The
di i socyanat es and pol yi socyanates which can be used preferably have an

I socyanat eFgried preiorahedis givealteul ated as NCO, nol ecul ar wei ght = 42) of from
1 to 60% by weight, based on the diisocyanate and pol yi socyanate (m xture),
preferably from2 10 to 60% by weight, and very preferably from10 to 55%
by wei ght . 1)Pr &fobiisogranates eanpsisingdsedyppiiate aroupfdanst foayed Hemiapraatice
di i socgmnat es a@ifihtic and/or cycloaliphatic diisocyanates. Particular preference is given here to
the corresponding aliphatic and/or cycloaliphatic isocyanato-isocyanurates and, in
particular, to those based on hexamethylene diisocyanate and isophorone
diisocyanate. The isocyanurates present are, in particular, trisisocyanatoalky! or
trisisocyanatocycloalkyl isocyanurates, which represent cyclic trimers of the
30 diisocyanates, or are mixtures with their higher homologs comprising more than
one isocyanurate ring. The isocyanato-isocyanurates generally have an NCO
content of from 10 to 30% by weight, in particular from 15 to 25% by weight, and
an average NCO functionality of from 2.6 to 4.5.

35 2) Uretdione diisocyanates having aromatically, aliphatically and/or cycloaliphatically
attached isocyanate groups, preferably aliphatically and/or cycicaliphatically
attached isocyanate groups, and especially those derived from hexamethylene
diisocyanate or isophorone diisocyanate. Uretdione diisocyanates are cyclic
dimerization products of diisocyanates.

40



pol yi socyanat es, _exanpl es bei ng the abovenenti oned aliphatic and

cycl oal i phgtFi 36813 i socyanates, and m xtures thereof. 15 Parti cul ar

preference is given to hexanethyl ene diisocyanate, 1, 3-

bi s(i socyanat onet hyl ) cycl ohexane, isophggone diisocyanate and

di (i socyanat oc%cl ohex_%I@% net hane, very particul ar preference to isophorone

di i socyanat e anf®NESIHRBE AVACEYRNARS CHRPHPEISS SAIRLCWRABENHD i Bret¥Rce to 20

hexanet hyl ene fhrmsiatigesiartie .a minturdiaith pthef polgisceyansteg| esprciaty thpse specified

Pol yi socyanat egg&Wr i si ng i socyanurate groups and fornmed fromaromatic, 25

al i phatic and/ or cycloaliphatic diisocyanates. Particular preference is

given here to the corresponding aliphatic and/or cycloaliphatic

i socyanat 0-3) sotgivisrayanates apriprising bigeet grasips @and hewng Rugestisaled on

hexarret hyl ene éiﬁclo%ﬁ&?jéﬂ@?&%r%{iﬂ;dti@ﬂ@@(a@ﬁ?ﬂ, pfbgmarywauah@haﬁmy loB ocyanulr at FE |

present are, ip. par k L1Si yanat o , I.Si cl oal ky

cocyanur at es, SBHRERY AtheapoSoRnE RS, Sebtiay s BRI °3,

are m xtures vrtilts mikeres withgtsehighss iemelpgs c bigsei poivirpcydtates eramprisiigeiuret

| socyanur ?tfe 'drbgps gemerally vayaaaNCo E@ﬁémmﬂfraﬁﬁﬁ':}l @@3}9@; By “’?‘é’hﬁa‘"&’zﬁ‘; BICO o

content,0 ro t rdicular from to 0 wei ght,
bo aveh%(e) r?cé‘? Béﬁéén%{}@ grhfgcfn ?% tB%ﬁ. y 9

and an average unctiona rom2.’6 to 4.5. 35 2) Uretdi one

di i socyanates having aromatically, aliphatically and/or cycloaliphatically
attached i gpcyRolgs@ygnatepsomprigrieuratiiane ahdiohalophahatg gamglsand having

cycl oal i phati bllnﬁticag% tﬂigﬁﬁ%it?&ﬁ%@f&ﬁﬁﬁagéﬁg%a iy ﬁa?@r%ﬁ%z%'libﬂatfcg & derived
from hexanet hyl ene_ Jisocyanate or |sophorone 8i | 5’8 anate. Lfr t di one

di | Socyanat es CYFEaIR/Esaly RARIRS, SRPYHBREH OHRR. 65 OOIATANIS GE FATRIBSY 40 PF
56812 39 The readingicxnessinmants/ afifexemettatenb dismydnats os of isogengenent in the
inventive fordigbdahQBwihimbib-dr Bbpfﬁwr@ amohblsloéb%emahw, spaNanat es, _

G oups. and haJR IR0 Bt CBRTH) D JSp e PER P Bl I PR cal 1y.
attached, pr efrepeianolgiaexsapl, pHgptapal. hyockanol, a-desaneli c-apiigcaapt (asmdd,

| socyanat e gr Gikgthol) 3B8GIhakans! tstd = GidoBeIs ¥atpicd|edndk Yauraiaitolbl, ePiylenkS M xt ur es

gener ;%‘?y“'h29Scﬁacﬁpﬁ%bs?@%ﬂa@%ﬁéﬁ?ﬁ%?%@ﬂﬁ%&yﬁ%ﬁ%2134#93%%%0? 10 aver age
NCO f unct i onalMeRpresthyl efer.cyglopentandl, cyciohexanol, cyclooctanal, cyclododecanal, or
polyhydric alcohols as listed above for the polyesterols, or mixtures of these.
These polyisocyanates comprising urethane and/or allophanate groups generally
have an NCO content of from 12 to 20% by weight and an average NCO

25 functionaility of from 2.5 to 4.5.

5) Polyisocyanates comprising oxadiazinetrione groups, preferably derived from
hexamethylene diisocyanate or isopherone diisocyanate. Polyisocyanates of this
kind comprising oxadiazinetrione groups can be prepared from diisocyanate and

30 carbon dioxide.

6) Polyisocyanates comprising iminooxadiazinedione groups, and preferably
derived from hexamethylene diisocyanate or from isophorone diisocyanate.
These polyisocyanates comprising iminooxadiazinedione groups can be
35 prepared from diisocyanates by means of specific catalysts.

7)  Carbodiimide- and/or uretoneimine-modified polyisocyanates.

The polyisocyanates 1) to 7) can be used in a mixture, including if appropriate in a
40  mixture with diisocyanates.
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25 alcohols, e.g. of butanediol, of 1,6-hexanediol, of glycerol, and of pentaerythrifol. Ex-
amples of these polyepoxy compounds are Epikote® 812 (epoxy number: about 0.67
mol/100g) and Epikote® 828 (epoxy number: about 0.53 mol/100g), Epikote® 1001,
Epikote® 1007 and Epikote® 162 (epoxy number: about 0.61 mol/100g) from Resolu-
tion, Riitapox® 0162 (epoxy number: about 0.58 mol/100g), Riitapox® 0164 (epoxy

30 number: about 0.53 mol/100g) and Riitapox® 0165 (epoxy number: about 0.48
mol/100g) from Bakelite AG, Araldit® DY 0397 (epoxy number: about 0.83 mol/100g)
from Vantico AG.

It is also possible to use compounds having active methylol or active alkylalkoxy

35 groups, in particular methylalkoxy groups, examples being etherified reaction products
of formaldehyde with amines, such as melamine, urea, etc., and other examples being
phenol-formaldehyde adducts, siloxane or silane groups and anhydrides, for example
those described in US 5,770,650.

40 Among the known, preferred aminoplastics widely used industrially, those which may
be used with particular preference are urea resins and melamine resins, e.g. urea-
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(Epi kote(r) d@ﬂagng(llﬁQQ,X'MZ-@tﬂmlédiuaésQlflB-Qoﬁﬂenéﬂiﬂréé,@&hyléﬁéiriﬁ@bk@b@b?lbn&%8 .
epoxy,fu ; : b de} [ I an

o kot 401 Riben 233l e maBReda a0 .'5%4@@%?%%@ﬁ%&%“éﬁ%ﬁkxﬁ%ﬁ?—

Rut apox( r ) PYireidinedpigrylengiie®r oF Z9uerb-rydmgyherahydogyrimidineahysdiory- 0164 (epoxy
30 nunber : paipglehe@ed3 nmol / 100g) and RO apox(r) 0165 (epoxy number: about

0.48 nol/1008) from Bakelite AG Araldit(r) DY 0397 (epoxy nunber: about
0.83 nol/100g) from Vantico AG It is al so possible tg use ,conpounds havi ng
{

active net HYEeESHE May: i FRPrAPIIIE discearjallyor spawRisiely Mmediiigas §-8uyiareaskehy| al koxy
gr oups 5 exwitp memoben pulyhgtificalcdhals] withearbinomia pr.odspeicively faniinesnfebiieticaty Wit h
am nes, SURRJfed TRIABLAS), oA (hyBfdgen)sBfitbsQhRiBhicENATBAIRS) BahRssins), and

phenol -forﬁ\alsaigoglége aﬁdcgcts, sl 'oxane,. or S I q&ﬁ%groups and anhydri des, for
exanpl e th§ SOPHIHEY R TBRNS PP AT A998 g t he known, preferred

am nopl astics widely used industrially, those which nmay be used with

parti cul ar ARbERAIS WRREENAY 15 LeRITFof B8 insdiftatlonTBloasid re (G5 T eohRIsy prefér@bly PF

56812 0 yde, resj i ne.f I '

ol ani 78 pREGOPPaT AR HEDlar ROl 8ol ReP ¥l A BResRet oomiag! r esi ns.
Sui t abl e ulsebutaeal; angd secbuangbe which are obtainable via reaction of ureas
with alde- 5 hydes and which can, if appropriate, be nodified. Suitable

ureas are : I | - di i : . .
N mot hyt ur S4ble BRRHITE febiS e oSghnith s haltablolia Hadhéir g ineuy
di phenyl ur @gehyges. ieth dcanpreRsiate; can Be ppalnedramRietely dnestified enet ri ur ea,
di pr opg% ene

Particularly suitable aldehydes are formaldehyde, acetaldehyde, isobutyraldehyde, and

glyoxal.

Melamine-formaldehyde resins are reaction products of the reaction of melamine with

30 aldehydes, e.g. with the abovementioned aldehydes, in particular formaidehyde. If ap-
propriate, the methylol groups obtained are modified via etherification using the
abovementioned mono- or polyhydric alcohols. The melamine-formaldehyde resins
may moreover also be modified as described above via reaction with amines, with ami-
nocarboxylic acids, or with sulfites.

35
According to the invention, action of formaldehyde on mixtures of melamine and urea
or on mixtures composed of melamine and phenol likewise produces melamine-urea-
formaldehyde resins and, respectively, melamine-phenol-formaldehyde resins that can
be used.

40
The aminoplastics mentioned are prepared by processes known per se.



10 triurea, 2-hydroxypropyl enediurea, 2-im dazolidinone (ethyleneurea),

2- oxohexahP&ra$813yri m di ne (propyl eneurea), or

2- 0X0- 5- hydr oxyhexahydr opyri m di ne (5-hydroxy- propyl eneurea). Urea resins
may, if appropriate, be partially or cog?l etely nodified, e.g. via reaction
15 with nmono- or polyhydric al cohols, wih ammonia or, respectively, am nes
(cat i oni caPpgicuigbexamples meationedsara g)claraine-fprialdehyde meis) vglugdingasono-

(ani oni cal merimladbélmdrwrr@aanﬁiﬂ@ tatins, ardfrtidip er abroplowly amogatbd m‘biamm_af resins
are partic ; e he b IT1catlon
process ar !ag Sg{fi @gﬁ%%@ﬁ&%%ﬁ@@@#%g@cﬁ%r@{" : hgﬁggﬁ%o{esgg%"w articul ar
met hanol , EfERandich asdybiated frsmaldghyfiesiyga spsing, apg elsrdy-methvidiasy'amigle  and
sec- but anokmuSitnt aibbruttsiesthviacrylesidesranlsiond) pelyanhydrides, recy. otyaucaitite vi a
reaction o am i e i nfai ropriate, can be
partially g?ﬁpc?lcr)'arrg’}ég\?e%ﬁrbggﬁigg%@?%g'gﬁgf%@r ?k%d?rﬁga%bl e al dehydes are

f or mal dehyde, acet al dehyde, i sobutyral dehyde, and gl yoxal.

Mel ami ne- f Barelidepretirencss gyeateameaplastitresineduch as ofelanhivefaaatdebpde f

mel am ne Wdsths o3 forlaffRiy@eareatelins W t h the abovenentioned al dehydes, in
parti cg@ar formal dehyde: If ap- propriate, the nmethylol groups obtained are

nodi fi via etherification using the abovenentioned nono- or pol yhydric
al cohol s. Thelaeglersionesdtingseha b ydevehdshdl SasarBiyquars aeater-baaled dtadygersdi f i ed as

descri bed M 11 Y ] i AN Lds, or
W th sul T Eam gt et o baec e R o b e

m xt ur es OFO'Y%'It‘a?ﬁ%‘%atﬁﬁge%g@Q base I3ruRRSX PRV COgHASEY RISMERIPS RPWESaNd
phenol I i kewdtisgs)pomilbsmtialm sidentfree, dioapprapriatd pigmyedtedrmfirdm-caaﬁhg dis-

respecis vebysiohB(Hdae sy Babs fa%tﬁ@%ﬁ?ﬂé‘yd@ar{ 6 Lababld GHeuRRgby BRringesh- 40 The
am nopl asti,.cs nenti qned are prepare % rocesses kngwn el S8y PF 56812 42
Par t1 cul ar TaRET 4al GliR FTBrRsToR Al fen 26 s PO MBI RS RSN Ui ng
nono- neric or polymeric nmelam ne resins and partially or conpletely

al kyl at ed \ J r eS| I S
f or mal dehygﬁé g,éﬂeagg?aé{sn??\g%{ﬁ%q i%oa)e(?/qaﬁlﬁg E”'%@‘Pdgﬂgwr‘@ E%’tﬂdgﬁggﬁllg orﬁér{rgﬁ%lghyde- urea
resins, angredred eV a0HeaEPReFe HaPRIoRIAIR.ANGRaIed- sobut oxynet hyl acr yl ani de
enul si 2lhs, pol yanhydrides, e.g. polysuccinic anhydride, and sil oxanes or

silanes, ecgnvetimdl BYdcRLLRIMBNTS HRfRFson skilled in the art are used for the coating
of the polyester layer, at least one inventive coating composition being applied at the
desired thickness to the substrate to be coated, and the volatile constituents being re-
moved. This procedure can, if desired, be repeated one or more times. The polyester
25 layer can be applied in a manner known per se, e.g. through a nozzle, or by troweilling,
doctoring, brushing, roller-coating, roli-coating, or casting. The coating thickness is
generally in the range from about 3 to 1000 g/m?, preferably from 10 to 200 g/m?.

Particular applications which may be mentioned are:

30
Lacquering of motor-vehicle-exterior parts, of external or internal moldings, of house-
hold devices or of parts of devices, or of parts of casings, or else protective lacquering
for metallic moldings.



Particul ar _preference is given to am nopl astic resins such as
nelanine-fBEﬁ@pa%hyde resins or fornal dehyde-urea resins. 10 The |acquers
or coatings can be conventional base |acquers, water-based |acquers,
substantially solvent- and water-free |jfuid base |acquers (100% systens),
substantially solvent- and water-free solid base | acquers (powder coatings
and pi gnenE&MP8Sder coatings), or substantially solvent-free, if
appropriate pignmented, powder-coating dis 15 persions (powder slurry base
l'acquers) . chhe¥n&An: be capable of curing by thermal, ra- diative, or dual
cure processes, and can be inherently or non-inherently crosslinking. The
usual coating nethod is a coating nethod known per se, and then the

mat eri ab s Palybutdiene terephthaatewsthsovivensity prebenYN of i 3Gmyg @pd ihavieg aznad cur ed.

2o et bofiandroaPodRent o o IMRRIG BUSH RAPEASP ABTIVAhed] Lo
Comos: ¢ oHreﬂé'?ﬂggé%%nggﬁ&é SphEionibtomedend ElmendegcPbEbeniidiole 19 be
coat ed, anthixtire aj 85 icompgeing OifiSkehy weight eigentaerytoitedetrasiearaler(eemaar e can,

i f desiredpehe T epst &fl100% b9welght 6f Aj mes. The pol yester 25 | ayer can be
applieg,in a manner known per se, e.g. through a nozzle, or by trowelling,

doctoring, brushing, roller-coating, roll-coating, or casting. The coating
t hi ckness Peepagpiins sag¢ifcafion fa@olysargenatedth about 3 to 1000 g/ nR2, preferably
from10 to 200 g/nR. Particular applications which nay be nentioned are: 30

Lacqueri ng 5 Iche-axterior parts, of external or internal
ggﬁ%%ﬁé%ratﬁ@gggélﬁcﬁ?f) :

nol di ngs, evices or of parts of devices, or of parts of
casings, or else protective lacquering for nmetallic noldings. PF 56812 43
Exanpl €8 Campquieniar AnixtGreRufl tiyd polyhyeinie aleehelphitrhdiethylecarbdriateawas preparedy nunber

(U £r adur ( RBIAEG TBE Db SUESE peckpitadk Bq bl PR, s ShIBREY el ght
o ot Pon ik Breiad the bRtiale SncirAn nnit shaigestdbSer o R auieghl S by "' ¢
conpri si ngwereGEHedyTheemixhire wfas et eatgd tor 1006C withstisioy eanchindhg eanepel thenent C1,
based on 1%%imén’d\lﬂbi@§lbd(b§ *{‘Ne_at'la@ tEﬁﬁDﬂI,Qafnh%ﬂrré@ﬁpthfsitéﬁbé@mré o 200lAscar bonat e
131 G’Zad1 erfﬁle rORE igﬁrﬁ}n% /3 rg(s:s'efd', ﬁ1aett'er?1gérature of the reaction mixture decreased here

as a result of the onset of evaporative cooling by the monoalcohol liberated. The reflux

condenser was then replaced with an inclined condenser, ethanol was removed by

distillation, and the temperature of the reaction mixture was increased siowly as far as

160°C.

25

The ethanol removed by distillation was collected in a cooled round-bottomed flask and

weighed, and conversion was thus determined as a percentage, based on the com-

plete conversion theoretically possible (see Table 1).

30  The reaction products were then analyzed by gel permeation chromatography, the
eluant being dimethylacetamide, and the standard used being polymethyl methacrylate

(PMMA).
Table 1:
35
Amount of ethanol Molecular
distillate, based on weight
complete conversionM, Visc. 23°C OH number
Alcohol Catalyst [mol %] M, [m Pas] [mg KOH/qg]
40 TMP x1.2P0O K,COs; 90 1836 7150 455

1292



15 An equi nol ar m xture of the polyhydric al cohol with diethyl carbonate was
pr epar ed égﬁﬂgﬁ?ng to Table 1 in a three-necked flask equi pped with
stirrer, reflux condenser, and internal thernoneter, and 250 ppm of

catal yst (based on the anmobunt of al cohokj were added. The m xture was then
heated to 100C with stirring, and in the case of the experinent indicated
by * heated to 140C, and stirred at this tenperature for 2 h. As 20 the
reaction thmﬁagqmg@ﬁﬁgﬁgmahge tenperature of the reaction m xture decreased
here as a result of  the onset of evaporative cooling by the nonoal cohol

|'i ber at ed. pEhe prlyler¥ oxgiendenser was then replaced with an inclined
condenser, ethanol was renoved by distillation, and the tenperature of the
reaction m xture was increased slowy as far as 160C. 25 The et hanol

r enovedsby peésdrhtidnaifinidiM@ eorapdditised i n a cool ed round-bottoned flask and
wei ghed, and conversion was thus determ ned as a percentage, based on the

com plete conversion theoretically possible (see Table 1). 30 The reaction
product s wWSOE'PORERs A &0 Gy wereplergad ip artyinzgarem extrudenat BenZeRyo 28M& and uant
bei ng di mekRiyldahian wWater 84tH. Afhs peligizdadiantb@tingeiebUsgeelmenetwaré in@dtisacr yl at e
(PMWA) . Talﬂ_}o(? ol andXBstAgount of ethanol Ml ecular distillate, based on

wei ght conp e(%e conversion M Visc. 23C CH nunber Al cohol Catalyst fnol %
Mh I mtPasl [ng KOH/ gl 40 TMP x 1.2 PO K2CO8 90 1836 7150 455 1292 PF 56812

44 TMP = Toiteatishyfbed sathepiancdurtbell zpecivenn aeaxprdducedRo eéparsar i2oamdohetabl di ng

From 250 ¢ nouErana e efbd s rRitsceRERD Ru ldhy g epor P PA YRR na

drying, test specinmens were injection nolded and tested. 10 To test surface
adhesi on, (MetabldOD Asgiderinerisl wvaporedepositiossgstem | SO 527-2 and netal - |ized.
Met al | hgi ng met hod was vapor deposition of Cu (physical vapor deposition,
PVD): 1100 dm® chamber volume, component dimensions up to 1000 mm iength and 200 mm

diameter. Test specimen: tensile specimens to ISO 527-2.

The parts to be coated were secured in the vacuum chamber on a rotating cage and
20  rotated around the vaporizer unit during the vapor deposition process.

Once the vacuum chamber had been sealed, the system was evacuated to a pressure
of about 1 x 10* mbar. The Cu metal was vaporized using resistant-heated sources
(coils/boats).

25
As a function of the application, the typical layer thickness is from 50 nanometers
(0.00005 mm) to a few micrometers, e.g. in the case of electromagnetic screening lay-
ers (EMC).

30 Adhesion of the metal to the plastics surface was then determined in a peel test to DIN
EN 60249. 20 repeat measurements of peel resistance were made using a metallized
rod, and the average peel strength was compared:

In each case here, copper strips were peeled at the angle and 90° on the test speci-
35 mens. The peel rate for peeling of the copper strips was 50 mm/min over a length of at
least 25 mm. The peel force F was recorded as a function of the displacement X.

Specimen 1: Component A) + 1% by weight of B1

Specimen 2: Component A) without B1 (for comparison)
40

The results of the tests are found in Tables 2 and 3.



"Meta 1100 Arc" horizontal vapor deposition system 15 1100 dnB chanber

vol une, coﬁﬁcﬁ@@ﬂ? di nensions up to 1000 mmlength and 200 nm dianeter. Test
speci nen: tensile specinens to | SO 527-2. The parts to be coated were
secured in the vacuum chanber on a rotagsng cage and 20 rotated around the
vaporizer unit during the vapor deposition process. Once the vacuum chanber
had been seal ed, .the system was evacuated to a pressure of about 1 x 10-4
nbar. The Tableet al Reatteghioospanideni$) 2repests withravetsgatand stodackdeviation

(coils/boats). 25 As a function of the application, the typi cal Iayer
t hi ckness 4+s—from50.nhanoeters (0 0O 05 M to-—a few i cror in

the case of el ect on%%ﬂéfrf”&gtgcr Lej|]1:i""f‘?’§ Iay-"rkrﬂ (E%é)?v h¥aniayce |b?f‘55tf' the
metal to tthe plastics @imfrace was {Men |[det@®)m nmed(Nh a| pet) tgst{nto) I N EN
60249. 20 Sﬁ@tﬁﬁbn asurements o} peet resistan Te Were frade usiing a
netallized, rod, and the aver agF peel sitrength|was conpared: Iljn each |case
her e, coppér strips were peeledjat the |angle_amnd 900 on the test spedi- 35
mens. The [Pédl rat@76or peeling|bf0the |[@dpper $0L28ps WeEB1H0 MI7iFi32 over a

| engt h of [y Teasy oS M The PEES fm(@eﬁ: vva,orzgcora I>as a [FgRgti gn of
f

t he di Sp| cimen-1 Conhno A . 04 hvw \'I\vn_l_ﬂhf f CDDECi men
2: Conpong ﬁﬁ'gA) wﬂﬂ%ut Bl (for Eg‘ﬁparlg’ ?) I4()°‘f*ﬂe res(hmg of ?ﬁg tgsts are

found in TRIM4es 2|@B8 3. PF 568(1P4a5 Tdxdle 2: (@261 tef28or gp8cidner 1, 20

repeat s wphzaver and—stamdarf7gevi PegtiaStTE ' REr TSt adev
Vari ance [_enasfh ( 86 (N) (N) ’”]J N) ldrﬁ] Sy 8.14 1 g )365@

l—
_ ( ( : _110°78 1110 0. 04
0.23 0.16|7+%32 517% 1.01 1.42]5203 0.|571%. 22198877 P23 1. 1§2-12.§44 0.81
0.11 0.03[B%.797 Ried 0.65 L. 40[024A1 0.|2%10.26/68925 WRI65 0. 4641711 0. 42

0.14 0. 06 [g8gt5 Piss 0701277948 0138023763327 [p.16 22 27
P1-9 1.00 1.43 0.02 0.23 0.15 78.10
P1-10 1.18 1.65 0.62 0.18 0.10 52.63
P1-11 1.00 1.25 0.78 0.09 0.03 74.90
P1-12 1.29 1.79 0.95 0.14 0.06 72.13
P1-13 1.04 1.3 0.74 0.17 0.08 74.50
P1-14 1.17 1.87 0.44 0.26 0.20 55.23
P1-15 1.18 1.45 0.78 0.14 0.06 48.18
P1-16 0.87 1.70 0.17 0.45 0.61 70.33
P1-17 0.96 1.41 0.47 0.15 0.07 69.53
P1-18 1.47 2.30 0.93 0.25 0.19 45.57
P1-19 1.30 1.84 0.98 0.15 0.07 70.88
P1-20 1.03 1.93 0.30 0.36 0.39 42,75

Average |[1.04 1.56 0.51 0.21 0.16




PI-7 0.86 1.21 0.41 0.09 0.03 64.17 P1-8 1.53 2.16 1.01 0.23 0.16 42.27
P1-9 1.00 PF4A$83202 0.23 0.15 78.10 P1-10 1.18 1.65 0.62 0.18 0.10 52.63

P1-11 1.
P1-13 1.

00 1.25 0.78 0.09 0.03 74.90 P1-12 1.29 1.79 0.95 0.14 0.06 72.13
04 1.53 0.74 0.17 0.08 74.50 Pjg14 1.17 1.87 0.44 0.26 0.20 55.23

P1-15 1.18 1.45 0.78 0.14 0.06 48.18 P1-16 0.87 1.70 0.17 0.45 0.61 70. 33
P1-17 0. 96 T8blzB: 0. Feehtestionspecingen 8320 repeals Withpveragemng tandarddeviaticy 45. 57
P1-19 1.30 1.84 0.98 0.15 0.07 70.88 P1-20 1.0_3 1.93 0.30 0.36 0.39 42.75
Average 1.10471-56; ﬁ?é?m“ngﬁ_ﬁ 1&redgt- 1P PmaxCON2 Fitfh,_ 198tdey | VaRhandecP Feﬁqm
speci nen 2, 20 repeats th”ave agﬁwand st apdarjd deviatio Pee strength
Frax Fm n [St adev VYari a 'é"TLen(L1 ( )(N) (N )(N )rren 2
P2-1 0. 45 |8pé&@men23 0.12 0.04 5».87 P2-2 0.73|1.75 0. L7 0. 35 0 37 66. 78
P2-3 0.69 (9. 92 0 50 0.08 0.02 58.58 P2-4 0.84(1.53 0.85 0.26 0 20 62. 47
P2-5 0.62%_&. 30 0 11 0 03 66,97 P26 .0 7811 66 019 0 34 .23
b5 0. 26 [B255 0 3848 15 o o4 ch0Hd pal0%% 23|85 o Ha0h 16 6507 o4 o0
P2-9 0. 64 6295 0 48708. 10 0. 03 671.80 P2-11r 0. 9401541 0/B370. 2368.786 59. 70
P2-11 0. 45 WUWW 2k 581 O %11 172. 15
P2-13 1. 47 P? 3QA 018 gﬂ 25 019 9 ?’IAL Qg 44 m’lﬁﬂq 28.72

P2-4 0.84 1.53 0.35 0.26 0.20 62.47

P2-5 0.62 0.87 0.30 0.11 0.03 66.97

P2-6 0.78 1.66 0.19 0.34 0.34 65.23

p2-7 0.56 0.93 0.25 0.12 0.04 63.42

P2-8 0.23 0.56 0.08 0.10 0.03 54.90

P2-9 0.64 0.95 0.46 0.10 0.03 67.80

P2-10 0.94 1.41 0.31 0.23 0.16 59.70

P2-11 0.45 0.73 0.26 0.10 0.03 77.85

P2-12 1.13 1.58 0.55 0.1¢ 0.11 72.15

P2-13 1.42 1.94 0.81 0.25 0.19 78.42

P2-14 0.98 1.44 0.64 0.17 0.09 28.72

P2-15 0.52 0.80 0.34 0.08 0.03 77.88

P2-16 0.78 1.34 0.22 0.27 0.22 58.05

P2-17 0.76 1.1 0.52 0.1 0.04 59.77

P2-18 0.81 1.40 0.25 0.24 017 48.47

P2-19 0.60 0.91 0.40 0.10 0.03 67.57

P2-20 1.21 1.93 0.64 0.23 0.15 66.98

Average (0.76 1.22 0.37 0.18 0.12




P2-15 0.52 0.80 0.34 0.09 0.03 77.88 P2-16 0.78 1.34 0.22 0.27 0.22 58.05
P2-17 0. 76PE.5$1®. 52 0.11 0.04 59.77 P2-18 0.81 1.40 0.25 0.24 0.17 48. 47
P2-19 0.60 0.91 0.40 0.10 0.03 67.57 P2-20 1.21 1.93 0.64 0.23 0.15 66.98
Average 0.76 1.22 0.37 0.18 0.12 PF 56842 47 W claim 1. A process for
production of nulticonponent nol dings, which conprises producing a nolding
of which atVq €a5t one | ayer is conposed of a thernoplastic 5 nolding
conposition conposed of A) from 10 to 99.99% by wei ght of at |east one

t her nopl asgic ; d 9 ' at | east one
hi ghly bra?fche%Odcﬁ;ﬁ!ggg’r%?@ncg%ggmggltlg%fgbg%&gt ﬁ%ﬁ{ﬁg&%ﬁ% f&PE;%LSO Pup‘oer of
from1 to 600 R G BPIi5g o) WaicBGhiRst Qe arsm g syRgredsl Athemoplastic goy ot

| east ome hi ghimpldingoahpaekiton deypesed ahched pol yester of A BY type, where
xis at least 1.1 and y is at least 2.1, or a m xture of these, and C) from

0 to 60% by wei,ght, of h I tives, .1 ere.the total of the percentages
by et ght of " cBimdiEnd§ G0 o8l yaiissaretd nd hb sl et ho to claim
1, wherein conpondmm 091)to RE% by weighieaf- average nolar mass M of from 100 to
15 000 g/ nol . B9) 3t IcH€ois MR Brafcted 8 RghehsrasttdidBolycafbodateMaRingidh @RNPonent
131) h a glass t Y t r T f - -~ The
pr o%esg&accgr di ng ngﬁ%?gf i!rrr(ngl‘| tﬁ@B@n"f‘%@E@ ﬁfpﬁyﬁgéb%?ﬁ}e%gogq@@%%fs%a \E/lléggfosi ty
25 (mPas) at 23C (o DI N 53019) of from50 to 200 000. 5. The process
ggg%;ﬂi ng fo cBg) @’%§Eméh%©rﬁcn8@awl hnwiﬁﬁom&mber (tg_ DI N

of 1rom tv@}]e ik 1€agt A d%lga)f%%tsffﬂ ixtu %f{?{e‘(?&,ea?@ accor di ng

n ) has a to D

toclains 1 to 5, erein compone ¥ nunber N 53240) of
fromO to 600 fg K9P g DPOBAYMRIGH of otper aggitivgSocess according to clains 1 to
6, whet®in conmponent B2) has at |east one OH nunmber or COOH nunber greater

than 0. where the total of the percentages by weight of components A) to C) is 100%.

2. The process according to claim 1, wherein component B1) has a number-
average molar mass M, of from 100 to 15 000 g/mol.

20
3. The process according to claim 1 or 2, wherein component B1} has a glass
transition temperature Tg of from -80°C to 140°C.
4, The process according to claims 1 to 3, wherein component B1) has a viscosity
25 (mPas) at 23°C (to DIN 53019) of from 50 to 200 000.

5. The process according io claims 1 to 4, wherein component B2) has an OH
number (to DIN 53240) of from 0 to 600 mg KOH/g of polyester.

30 6. The process according to claims 1 to 5, wherein component B2) has a COOH
number {to DIN 53240) of from 0 to 600 mg KOH/g of polyester.

7.  The process according to claims 1 to 6, wherein component B2) has at least one
OH number or COOH number greater than 0.
35
8.  The process according to claims 1 to 7, wherein at least one layer composed of
metal, lacquer, adhesive, or coating compasitions is in contact with the polyester
layer.

40 9.  The process according to claims 1 to 8, wherein the metal layer is composed of
gold, silver, platinum, chromium, aluminum, copper, titanium, nickel, tin, or zinc,
or a mixture of these.



35 8. The Frocess according to clains 1 to 7, wherein at |east one |ayer
conposed al, lacquer, adhesive, or coating conpositions is in contact
with the polyester |layer. 40 9. The process according to clainms 1 to 8,
wherein the netal |ayer is conposed ofisg gold, silver, platinum chrom um

al um num copper, titanium nickel, tin, or zinc, or a mxture of these. PF
56812 48 10. The process as clained in clains 1 to 9, wherein the polyester
| ayer is,10.f Tiappmwoess ad daimaden clabet fo dnwhdrsinted pblyesterdayey isydfans of PVD
(physi cal Vapgﬁpro?%@%r&ﬁé’é}éd and s mefhliifel by GREERRIE Bl D Bhied vaborany type

whi ch has bee I'zed or lacquered, of which conprises adhesive or else
conpri ses coa ?Wﬁtpﬂ ositions, and which 1is obtainable according to the
proces® according to clains 1 to 10.

11. A multicomponent molding of any type which has been metallized or lacquered,
or which comprises adhesive or else comprises coating compositions, and which
is obtainable according to the process according to claims 1 to 10.



