PF 56603 1 Plastic objects for netal-plating with inproved shapi ng
properti eSF 5 ription 5 The invention relates to netalizable foils or
sheets produced froma plastics m xt u\r,\_i conprising, based on the total
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factor of from 0.5 to 4 than the tensile strength of the plastics mixture comprising
25 components A, B, and, if present,; C and D (determined by the method defined in the
definition).

The invention further relates to thermoplastic molding compositions for production of
these metalizable foils or sheets, to a pelletized material comprising these

30 thermoplastic molding compositions, to composite layered foils or composite layered
sheets, and to moldings, comprising these metalizable foils or sheets, to metalized
polymer products comprising these foils or sheets, or composite layered foils or
composite layered sheets, and moldings, to processes for production of these articles,
to the use of these articles, and also to EMI shielding systems, such as absorbers,

35 attenuators, or reflectors for electromagnetic radiation, oxygen scavengers, electrically
conducting components, gas barriers, and decorative parts comprising these articles.

Plastics compositions comprising metal powders are known and are used in a wide
variety of application sectors, and the same applies to metahzed plastics foils or
40 - metalized plastics moldings.

By way of example, JP-A 2003-193103 describes polymer foils filled with metal powder
as absorbers for electromagnetic radiation. WO 03/10226 discloses single- and
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PF 56603 2 nultilayer, metal-filled polynmer foils as oxygen scavengers. US
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There are also known processes for metalizing of plastics in which metal powders are
not necessarily present in the plastic. Although these processes substantially avoid the
disadvantageous impairment of the mechanical properties of the plastic via high filler

30 levels, a disadvantage in production of these metalized articles is the complicated
pretreatment required of the plastic surface via chemical or physical processes of
roughening or etching, and/or application of layers which act as primer or adhesion
promoter and comprise noble metal, for example, these layers being essential for the
deposition of coherent and firmly adhering metal layers.

35 |
The company publication "Raumliche spritzgegossene Schaltungstrager” [Three-
dimensionally injection-maolded circuit mounts]} from Bayer AG (dated July 31, 2000,
described as KU 21131-0007 d, e / 5672445) discloses by way of example processes
in which a primer comprising organometaliic compounds as catalyst is applied by

40  printing to certain polymer substrates. Metalization by a currentless and, if appropriate,
electroplating method then takes place. The metalized substrates can then be



40 printing to certain polynmer substrates. Metalization by a currentless ,
and, if apphepe3 ate, electroplating nethod then takes place. The netalized
substrates can then be PF 56603 3 subjected to a form ng process and
finally plastic can be applied to the back of the material by an
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component D,

wherein it is important for the invention that the tensile strain at break of component A
(determined by the method defined in the description) is greater by a factor of from 1.1
. to 100 than the tensile strain at break of the plastics mixture comprising components A,
30 B, and, if present, C and D (determined by the method defined in the description), and
that the tensile strength of component A (determined by the method defined in the
description) is greater by a factor of from 0.5 to 4 than the tensile strength of the
plastics' mixture comprising components A, B, and, if present, C and D (determined by
the method defined in the description). |
32
The invention also provides thermoplastic molding compositions for production of these
foils or sheets, and provides a pelletized material comprising these thermoplastic
- molding compositions, and provides composite layered foils or composite layered
sheets, and provides moldings comprising these foils or sheets, and provides metalized
40 polymer products comprising these foils or sheets, or composite layered foils or
composite layered sheets, and moldings, and provides processes for production of
these articles, and provides the use of these articles, and also provides EMI shielding



sheets, and provi des nol dings conprising these foils or sheets, and

provi des Rfebel3zed 40 pol ynmer products conprising these foils or sheets, or
conposite layered foils or conposite jJayered sheets, and nol di ngs, and
provi des processes for production of these articles, and provides the use
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20 pl astiréﬁ:es??rfr%mkpﬁ?t!acr}égl%érﬁs%rR;éyfb%gaégjégrryg!r)\?{'t he total weight of conponents A,
B, C and D, which gives a total of 100% by weight, a from5 to 50% by

wei ght, phefimveative/folls onshk@id aredd%eribedweicghtas asardre the farther ingenditer ably from

20 tq=30% J 0 onent A, 25 b from50 to 95% by wei ght,
pr ef g?abl y ers\gﬁ#%géeieg’ %rbcgo y weight, particularly preferably from70 to

80% by wei ght, of conponent B, ¢ fromO to 10% by weight, preferably fromO
to 8% by Fniis ghsheefsarticularly preferably fromO to 5% by wei ght, of
conponent C, and d fromO to 40% by weight, preferably fromO to 30% by

wei ght, particul arl 30, preferably fromO.to 10% i ght, of conponent
o oD e S PUEa 0 Ry VIV IS Of Shaaarte Rt POE o1l b or
sheet2 ap&shesmikiurecomppsiagthiassed o theutotsl eeight disiompoacnlisfp & €, and Bgent and

conpri si R@ichfvth ikl bheodRbgweigel ght of conponents A, B, C, and D, which
gives a total” of 100% by weight,” 35 a from5 to 49.9% by wei ght, preferably

from1l0 to 39.5% by weight, particularly preferably from20 to 29% by
wei ght, af cdropohénd0%A byhwdighinpre@rally Bamddsib ¢O%ahyomeightopartievlatyy y from 60 to

'89. 5% by wei @adferabfftrdrk 2b a6 Bd% by weight, of component A,
25 b from 50 to 95% by weight, preferably from 60 to 90% by weight, particularly’
preferably from 70 to 80% by weight, of component B,
c from 0 to 10% by weight, preferably from 0 i0 8% by weight, particularly
preferably from 0 to 5% by weight, of component C, and
- d from 0O to 40% by weight, preferably from 0 to 30% by weight, 'particularly
30 preferably from 0 to 10% by weight, of component D.

In one preferred embodiment of the invention, the inventive foils or sheets are based
on a piastics mixture comprising a dispersing agent and comprising, based on the total
weight of components A, B, C, and D, which gives a total of 100% by weight,
35 _
a from 5 to 49.9% by weight, preferably from 10 to 39.5% by weight, parﬂcularly
preferably from 20 to 29% by weight, of component A,
b from 50 to 94.9% by weight, preferably from 60 to 89.5% by weight, particulariy
preferably from 70 to 79% by weight, of component B, :
40 c from 0.1 to 10% by weight, preferably from 0.5 to 8% by weight, particularly
preferably from 1 to 5% by weight, of companent C, and
d from O to 40% by weight, preferably from 0 to 29.5% by weight, particularly



preferably from70 to 79% by wei ght, of conponent B, 40 ¢ fromO0.1 to 10%
by wei ght PF®660&rably from 0.5 to 8% by weight, particularly preferably
from1l to 5% by weight, of conmponent Cs and d fromO to 40% by wei ght,
preferably fromO to 29.5% by weight, particularly PF 56603 5 preferably
fromO to 9% by wei ght, of conponent D. A significant feature of the
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generally from 10 pmto 5 mm preferably from 10 pmto 3 nm particularly
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whose t engjeckndifstai n at break is in the range from 10%to 1000% preferably
in the range from20 to 700, particularly preferably in the range from 50

to 500. Exanples of a suitable conponent A are pol yethyl ene, polypropyl ene,

pol yvatyl Thecﬂetabihl@i@esw‘l the inyeele fﬁweﬁbeeﬁse%gew@ﬂy fem Ag Hm M. nodi fi ed),
ABS (acr ypreferdtly frém 1©5unbtd R Hing pRrtidulane pedferaB$Arom 20 ym to 1.5 mm, in |

(acryl oni te), MASS (transparent ASS, conprising
nmet hacrylée{ Iéu:ijanr?t , @f@#@bﬁ%adi ene bl ock copolyner (e.g. Styroflex(r)

or Styrolux(r) from BASF Akt i engesel | schaft, K-ResinTM from CPC),
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Component A

In principle, any of the thermoplastic polymers is suitable as component A, in particular
30 those whose tensile sirain at break is in the range from 10% to 1000%, preferably in
the range from 20 io 700, particularly preferably in the range from 50 to 500:

Exampies of a suitable component A are polyethylene, polypropylene, polyvinyl
chioride, polystyrene (impact-resistant or non-impact-modified), ABS (acrylonitrile-

35 butadiene-styrene), ASA (acrylonitrile-styrene-acrylate), MABS (transparent ABS,
comprising methacrylate units), styrene-butadiene block copolymer (e.g. Styroflex® or

- Styrolux® from BASF Aktiengesellschaft, K-ResinTM from CPC), polyamides,

polyethylene terephthalate (PET), polyethylene terephthalate glycol (PETG),
polybutylene terephthalate (PBT), aliphatic-aromatic copolyesters (e.g. Ecoflex® from

40  BASF Aktiengesellschaft), polycarbonate (e.g. Makrolon® from Bayer AG), polymethyl
methacrylate (PMMA), poly(ether) sulfones, and polyphenylene oxide (PPO).



40 BASF Aktiengesel |l schaft), polycarbonate (e.g. Makrolon(r) from Bayer
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pol yet hyl ene terephthalate, wth polybutylene terephthalate, with PVC, or
with polyolefins. The tensile strain at break val ues of the ASA and ABS

t hat ¢@n Besfersetimpact-mpdifes vinylgromaiiccopelapts arg impaghmasified sogoigmers
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-acryl ate ABBmeurslserblendstm;bﬁhpdnﬂsszgsnaand MABSithseitler thermpmpidstics)lfar ,  of

styrens apglffie %tﬂ%%@)ﬁér%bfét@“\ﬁutﬁﬁg i) it ﬁélixétﬁyierﬁé‘te?ékﬁxtr%ﬁ&é &kifpd
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el astonerP%y%tg]?e{jeéﬁ%\?W? WiED %Yacﬁrﬁﬁm Ainss corrposed of 30 al from1
to 99% by weight, preferably from55 to 80% by weight, in particular from
55 to 6t5(Vq'Hé’E)é4*§iléJ§’tFam 8f braalPdditieSor tRé RSArAUIABRERL Sn ¥ hdkPad! ?ss t-r2 S”f' “429/
enperature bel o re y rom 0 0
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of th0f oparéoilarly prefesaily Bomizidetly 2050.0on A2, a21 from 40 to 100% by wei ght,
preferably from®65 to 85%by wei ght, of units of styrene, of a substituted

of yéteS?enééa%g Bl %Méact%d‘% oA B e e erss' [P0 6656 by
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25  matrix composed, in particular, of styrene and/or a-methylstyrene and acrylonitrile.

In one preferred embodiment in which the foils or sheets comprise ASA polymers, the
elastomeric graft copolymer AR of component A is composed of

30 a1 from 1 to 99% by weight, preferably from 55 to 80% by weight, in particular from
55 to 65% by weight, of a particulate graft base A1 with a glass transition
temperature below 0°C,

a2 from 1 to 99% by weight, preferably from 20 to 45% by weight, in particular from
35 to 45% by weight, of a graft A2 composed of the following monomers, based
35 on A2,
a21 from 40 to 100% by weight, preferably from 65 to 85% by weight, of units of
styrene, of a substituted styrene, or of a (meth)acrylate, or of a mixture of these,
" in particular of styrene and/or a-methylstyrene, as component A21, and
_ a22 up to 60% by weight, preferably from 15 to 35% by weight, of units of acrylonitrile
40 or methacrylonitrite, in particular of acrylonitrile, as component A22.

The graft A2 here is composed of at least one graft shell.



The graft A2 here is conposed of at |east one graft shell. PF 56603 7
Conponent PAIS6AR} e i s conposed of the follow ng nononers all from80 to
99. 99% by wei ght, preferably from95 tg 99.9% by wei ght, of at |east one
Cl- C8-al kyl acrylate, preferably n-butyl acrylate and/or ethyl hexyl
acrylate, as 5 conponent All, al2 fromO0.01 to 20% by wei ght, preferably
from 0.1 £emgonent by hees sirompesedef the &llowingneopamgiBunct i onal crossl i nki ng
nmononer, preferably diallyl phthalate and/or DCPA, as conponent Al2. 10
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an average particle size OIT m. based ojf the total weight
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gi ven are t heDSPAgsas denpomamiéd2. from t he cunul ative wei ght distribution.
The average particle sizes according to the 20 invention are in all cases
of these is

t he | ght _average of the particle sizes. The deternipatio
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as that PAYd It?asg{’%ﬁﬁﬁ?e{%{“”g &P n%?n ¥: xeei ght of the particles have a

di aneter "snmaller respo ng to the d5o. Equally, 50% by.

wei ght of the particles then have a larger dianmeter than the d5o0. To
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0. 35. 40specimen. From this it is possible to deduce what percentage by weight of the particles

25 have a diameter identical to or smaller than a particular size. The average particle
diameter, which is also termed the ds, of the cumulative weight distribution, is defined
here as that particle diameter at which 50% by weight of the particles have a diameter
smaller than that corresponding to the dse. Equally, 50% by weight of the particles then
have a larger diameter than the ds,. To describe the breadth of the particle size
30 distribution of the rubber particles, dio and dg values given by the cumulative weight
' distribution are utilized alongside the dsy value (average particle diameter). The dy and

dgo of the cumulative weight distribution are defined similarly to the ds, with the
difference that they are based on, respectively, 10.and 90% by weight of the particles.

The quotient
35 :
(dgo — d1g)/dso = Q
is a measure of the breadth of the particle size distribution. Elastomeric graft
- copolymers AR preferably have Q less than 0.5, in particular less than 0.35.
40

The acrylate rubbers A1 are preferably alkyl acrylate rubbers com'posed of one or more
C1-Cs-alkyl acrylates, preferably C;-Cg-alkyl acrylates, preferably with use of at least



The acryl ate rubbers Al are preferably al kyl acrylate rubbers conposed of
one or noPE 56693C8- al kyl acryl ates, preferably C4-C5-al kyl acryl ates,
preferably with use of at |east PF 56683 8 sone butyl, hexyl, octyl or
2- et hyl hexyl aCryI ate, in particular n-butyl and 2-ethyl hexyl acrylate.
These al kyl acryl ate rubbers may conprise, as conononers, up to 30%b
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Di cycl ﬁepent adi enyl acrylate has proven to be a 15 particularly

suitabfe crosslinki ng nonomner (cf. DE-C 12 60 135). Conponent AR is a graft
copol yner Exampiee obsuitablequpasliniieg mopmniesase gdivinpbenzene, digdylimaltatesdialyl d50 of
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gr af t 158 opphryomarh RigBRerGHslinkifsonteotcl. DEBXCE 23RBS, |i.e. is a pol yner
conposed of a core and one or nore shells. The polyner I s conposed of a
first stage (graft .core) Al and of _one or - preferaply - nore stages A2

(grafts) PEPPRRNt A tina QFﬁf%quPWE’ters-E%@ Géﬁfacqeﬁly\m?r%lé Gﬁ‘éff N 8YFe? or graft
shel | s. partiSenjealsgofdfdm 6@ tcot00tLin,i préferatteioomn $6 tgB8ad nnmgndpgrtibaladysed t o
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graft have rent grafting
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30C, pgeferably above 35 50C The structure having two or nore stages
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shells to the rubber particles, and each of these graft shells may have a different
makeup. in addition to the grafting monomers, polyfunctional crosslinking monomers or
monomers comprising reactive groups may also be included in the grafting procees

30 (see, for example, EP-A 230 282, DE-B 36 01 419, EP-A 269 861).

In one preferred embodiment, component AR is composed of a graft copolymer built up
in two or more stages, the graft stages generally being prepared from resin-forming
monomers and having a glass transition temperature T, above 30°C, preferably above

35  50°C. The structure having two or more stages serves, inter alia, to make the rubber
particles A® (partially) compatible with the thermoplastic matrix.

An example of a preparation method for graft copolymers A% is grafﬁng of at least one
of the monomers A2 listed below onto at least one of the graff bases or graft core

40 materials A1 listed above.

in one embodiment of the invention, the graft base A1 is composed of from 15 to 99%



An exanpl e of a preparation nmethod for graft copolyners AR is grafting of

at | east BR&66@3 the nononers A2 |listed bel ow onto at | east one of the
graft bases or graft core 40 -material sgAl |isted above. In one enbodi nent

of the invention, the graft base Al is conposed of from 15 to 99% PF 56603
-9 by weight of acryl ate rubber, fromO0.1 to 5% by wei ght of crosslinker,
and from By weightlef Bogidty rutdiegHtonnD. 1dn&%by Whighsofatressliokdaneandformofdes or
rubbers. faibyah \ﬁelﬁﬁtﬂﬂ%ﬁé%f frRrstated Binae noRBmaFAdiiruierar e styrene,

a-nmet hyl styrene, 5 (nmeth)acrylates, acrylonitrile, and methacrylonitrile,

in particular. acrylonitrile. In one enbodiment of the invention,
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and s are preferably built up in the
enul sion pol yneri zation process described in DE-A 32 27 555, 31 49 357, 31
49 358, 33uitableldrBparatien phetessed foregralt nopabimers W6 apmeniuision, soluiis), bk dre
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ra a zing in a known manner, at from o]
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i nvention and the pol yfunctional crosslinking nononer, if appropriate
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aci ds having from
The graft shells are preferably built up in the emulsion polymerization process

described in DE-A 32 27 555, 31 49 357, 31 49 358, 34 14 118. The defined setting of
the particle sizes of the invention of from 50 to 1000 nm preferably takes place by the

30 processes described in DE-C 12 60 135 and DE-A 28 26 925, and Applied Polymer
Science, volume 9 (1965), p. 2929. The use of polymers with different particle sizes is
known from DE-A 28 26 925 and US-A 5 196 480, for example.

The _prdcess_described in DE-C 12 60 135 begins by preparing the graft base A1 by

35  polymerizing in a known manner, at from 20 to 100°C, preferably from 50 to 80°C, the
acrylate(s) used in one embodiment of the invention and the polyfunctional crosslinking
monomer, if appropriate together with the other comonomers, in aqueous emulsion.
Use may be made of the usual emulsifiers, such as alkali metal alky!- or alkylaryl-
sulfonates, alkyl sulfates, fatty alcohol sulfonates, salts of higher fatty acids having from

40 10 to 30 carbon atoms or resin soaps. It is preferable to use the sodium salts of

alkylsulfonates or fatty acids having from 10 to 18 carbon atoms. In one embodiment,
the amounts used of the emulsifiers are from 0.5 to 5% by weight, in particular from 1



40 10 to 30 carbon atonms or resin soaps. It is preferable to use the sodium
salts of PEI8PPIul fonates or fatty acids having from 10 to 18 carbon atons.
I n one enbodi nent, the amounts used ofothe enulsifiers are from0.5 to 5%
by weight, in particular from1 PF 56603 10 to 2% by wei ght, based on the
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of the in ratio of styrene to acrylonitrile in the
nmononer m xture should be in the range from 100: 0 to 40:60, and preferably
from 65: Boreenfodihent Bhire igventibn,ao pripareihezasit polyobr AT Vit afsloaid

acryl oni tétb.'iaﬂn e%éh%e o‘F'Eq%%%gﬂg{?a‘ﬂ‘?Ete‘?@déﬁ&é%&%ﬁed’%rﬁﬁf‘éQ@ﬁﬁé@ g as a graft
base i s agai’n advant ageously carried out I'n aqueous. e si.on under the
usual 2¢ ontiPEPHRSMEER FPHREFEIS i renprRndgoRylpnitrigis Pl zo%tang i RBG useful |y
t ake pl acembaoditmbet of fisd imventioa defethe twedg e naticsof @ty reqmeloyaveyidriiitd inthé 0 pr epar e
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Do gr af t S2PEn 3 0 hd NEASERPHRAT MR Of H/EHE PO SHRUPTORC QS L 0 the
reacti on erosdlinked Jyadrflatatpolymee seivingpesrd grafidasa isnaxrain adhantageeudy ep, or
pr ef egAbl é’arﬁ&f‘&trﬁ‘r’?ﬁﬁi&s uidish ﬁrﬂ%r tr&é%uéﬁcd?idgifohg dBStribag %b&xfe[. 8 'gr%he graft
copol ynerization of the mxture o st%/rene and acrylonitrile in-the
presence 9P yﬁ@“é?%’é’f"f%ﬂ?%ﬂ”&%‘f""y@'ﬁ?% ndBe ?ﬁ?ml@e‘iﬁ SN n such a  way
as t o obtpolyménzatiorafda prepae ltyegnaft ARse Adeghere fottheyeafiisiieg aod ifitiadon rhay o 99% by
vei ght, o sdigathebebsPN R hiRtufo 8P YrelE hBf beryloRitMa Mdreerd whitRfe 80 to 45%
by wei ght be é’r%ﬁgé’ 01(1) Pn one embodiment of the invention may be added to the reaction mixture
30 all at once, in portions in more than one step, or preferably continuously during the
course of the polymerization. The graft copolymerization of the mixture of styrene and
acrylonitrile in the presence of the crosslinking acrylate polymer is carried out in such a
way as to obtain in graft copolymer A® a degree of grafting of from 1 to 99% by weight,
preferably from 20 to 45% by weight, in particular from 35 to 45% by weight, based on
35 the total weight of compbnen’t AR, Since the grafting yield in the graft copolymerization
is not 100%, the amount of the mixture of styrene and acrylonitrile monomers which
has to be used in the graft copolymerization is somewhat greater than that which
corresponds to the desired degree of grafting. Control of the grafting yield in the graft
copolymerization, and therefore of the degree of grafting of the finished graft copolymer
40 AR is atopic with which the person skilled in the art is familiar. It may be achieved, for
example, via the metering rate of the monomers or via addition of regulators (Chauvel,

Daniel, ACS Polymer Preprints 15 (1974), pp. 329 ff.). The emulsion graft



35 the total weight of conponent AR Since the grafting yield in the graft
copol yner PF£i6688 is not 100% the amount of the m xture of styrene and
acrylonitrile nononers which has to bgjused in'the graft copol ynmerization

I S somewhat greater than that which corresponds to the desired degree of
grafting. Control of the grafting yield in the graft copol ynerization, and
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| east ¢ 0 §%e%taf8ﬁfe%p@c@4wpw%ﬁt@efmw&rttcv@ryg. regard tq pasTI¢R izet hat pol ymer s
with different particle sizes may al so be present in the graft copolymers
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conpri se basmA1labd{rO®oh toyeokebygiveighp peffenablylfyont 2O n 455 by oveRidodayticuariyht , and

par ti gxll apleyerbbig FBRred th 45908y waigh? oPR M W8I Hed iPEadl &sk onliRSEnte and
froml to 9?% b¥|5VEI ght, preterably from20 to 45% by wei ght, particularly

15 preferg'ﬁ"ltfo TEB5 to 45% by weight, of the graft A2, based in each case
on the entire graft copolyner. ABS polyners are generally undérstood to be
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pol y- 1, 3- hut adi ene re sen copol yier matri | n 0] rticul ar of
eyt ene. atine PoEELs ﬁwasrf"yaef??@?v-éﬁﬁgaé?@weo%ﬁeter@. i deoidmeardfkd
enmbod?lrenparticylangiistiienehandiesi d-gietylstiiers, and @epidnddleABS pol yners, the

el astoneric graft copolynmer AR of conponent A is conposed of 25 al' from

10 to 90% by weight of at.|east one.el astoneri raft i th a,ql ass
transitio "&rms_'%g?aP@bssﬁﬂb%%%ﬁwﬁgﬁm R PSS s SREpdbheset®on A -
al |~ fro#egiomerc galveopplyimer ghtof compenrartbliy cempessd®it o 100% by wei ght, of
at | east one conjugated diene and/or Cl-Clo-al kyl acrylate, in particular

oo #F b ¢ ﬁ’g'%"ﬁ_&e‘B;?f)ﬁ/?g?@W%W#f@? Bl oA tang e B iae Wik v 2 o
| east one ot HamsitipsrieePaiA le'ﬁibég’w §/ Cu ablatnablet ydpohprs NG, basedodr Al'cul ar

styrene, a-nethyl- styrene, n-butyl acrylate, nethyl nmethacrylate, or a
m xture 051 {: hﬁér%’SOathoa‘%‘)t{%eight, preferably from 70 to 100% by weight, of at least one
conjugated diene and/or C4-Cyg-alkyl acrylate, in particular butadiene, isoprene,
30 n-butyl acrylate and/or 2-ethylhexyl acrylate,

a12' from O to 30% by weight, preferably from 0 to 25% by weight, of at least one
other monoethylenically unsaturated monomer, in particular styrene, a-methyl-
styrene, n-butyl acrylate, methyl methacrylate, or a mixture of these, and among
35 the last-named in particular butadiene-styrene copolymers and n-butyl acrylate--
styrene copolymers, and '

a13* from 0 to 10% by weight, preferably from 0 fo 6% by weight, of at least one
crosslinking monomer, preferably divinylbenzene, diallyl maleate, allyl
40 (meth)acrylate, dihydrodicyclopentadieny[ acrylate, divinyl esters of dicarboxylic
acids, such as succinic and adipic acid, and diallyl and divinyl ethers of
bifunctional alcohols, such as ethylene glycol or butane-1,4-diol,



35 the last-naned in particular butadiene-styrene copolymers and n-butyl
acryl at e- PEt3¢FBhe copol yners, and al3' fromO0 to 10% by weight, preferably
fromO to 6% by weight, of at |east ong crosslinking nononmer, preferably

~divinyl benzene, diallyl naleate, allyl 40 (neth)acrylate,

di hydr odi cgm opent adle’g)gyl acrylate, divinyl esters of dicarboxylic acids,
such as sa€ci fire Hhig by t. @refamedlydraan 1§ o 3076 byiweigh of @ draft 425

bi functi onal ab@pbsddsof, Sasell orsAZt hyl ene gl ycol or butane-1, 4-diol, PF 56603
12 a2' from 10 to 60% by wei ght, preferably from15 to 55%by vvei ght, of a
graft A2 conposed of , based on 1' from50 to 100% by wei ght,

pr ef er abl §2F r SRS iod 08beRyeidbt. @Fﬂferab'ﬂ’ f%?fn ?%K’s@o%ﬁé weigh gh gt é?%"n%ﬁ c
monones , pref ehglargmaticymeenanptetaratsly BRtengl sidyor edetheBrerfe,om 5 t o 35% by
wei ght, preferably from 10 to 30% by wei ght, of acryl onitrile and/or

met hacrylonitrile preferabl¥l acrfyl onitrile, 10 fromO to 50% by

wei ght , * pRed efral /tordohbp welsh owe ssabwefrqmﬂo’«b@o%tbyﬂ@éght frasryieHitAlsy

monoet hyl eni cahd/gr metattyicuitdld, preferatsly acyloaftdleabl y met hyl net hacrylate and
n-butyl acrylate. In another preferred enbodinent in which the foils or
sheets conprise ABS, 15 co nent a graft rubber wth binodal
ar L1 10 o 985 e el 110k POEIRBD iSO D8 a0t et ot B 40 1o 90%
by wei ght, prefner aimhyethy!enmdl@ ursaBfdtet ynoweimgh tprefefablymethgishethecryl@te

particul ate gLaf g@ﬁ@ﬁc ate. Obtainable by polynerizing, based on Al", 20
all"™ from?70 to 100% by " wei ght preferably from75 to 100% by wei ght, of at
| east one conjugated diene, in particular butadi ene and/or isoprene, al2"
fromO toln:mlizﬁﬁwPvﬁétgsmemmﬁmenidblvwmrtbﬁf@!smsws bymprdeghBS, of at | east
one #p Oéa}ﬁ;sorféﬂm@ﬁmg@wrgsﬁérmmrbﬁ;abaﬁ@bﬁré:m%buﬁdh Bahbosadl r styrene,
( X- met-hyl styre utyl acrylate, or a mxture of these, a2" from10 to
60% by \/vel?agﬁ?fj d&gferabl y from15 to 55% by wei ght, of a graft A2"

conposed of, based on A2", 30 a2l1" from 65 to 95% by wei ght, preferably

from70 tg ‘90%l'h)40w&90%tby vadiglet! plefashly 66 45orBEAbYWBIght; ofarm eREfomeric

by el gt or P e b Mol saRE Dol Bl g AL et eranty

from to 20% by wei ght, of at |east one other nonoethylenically
unsat ur at £d “nfegio Tote 100% fogrwadight, prefeably fiemiTaas v DaJueby weight, of at least one

conjugated diene, in particular butadiene and/or isoprene,

a12" from 0 to 30% by weight, preferably from 0 to 25% by wéight, of at least one
25 other monoethylenically unsaturated monomer, in particular styrene, a-methyl-
styrene, n-butyl acrylate, or a mixture of these,

a2" from 10 to 60% by weight, preferably from 15 to 55% by weight, of a graft A2"
: composed of, based on A2“,
30

a21" from 65 to 95% by weight, preferably from 70 to 90% by weight, of at least one
vinylaromatic monomer, preferably styrene, -
a22“ from 5 to 35% by weight, preferably from 10 to 30% by weight, of acrylonitrile,
35

a23" from Oto 30% by weight, prefei'ably' from 0 to 20% by weight, of at least one
other monoethylenically unsaturated monomer, preferably methyl methacrylate
and n-butyl acrylate.

40 In one preferred embodiment, in which the foils or sheets comprise ASA polymers as
component A, the hard matrix AM of component A is at least one hard copolymer which
comprises units which derive from vinylaromatic monomers, and comprising, based on



and. n-butyl acrylate. 40 In one preferred enbodinent, in which the foils or
sheets coRprabée3 ASA pol yners as conponent A, the hard matrix Am of
conponent A is at |east one hard copol ygrer which conprises units which
derive fromvinylaromatic nononers, and conprising, based on PF 56603 13
the total weight of units deriving fromvinylaromatic nononers, fromO to
100% by thei tgtat weighedfaméd dgrivimpiomairytrdrogds mhynemerghfrom Setot1D8%I tar | y
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wei ght, of unlts of acrylonitrile 10 or of nethacrylonitrile, in
particul a# “of fraev4f torfi0dti beweigbt, seaferebly fome®to §57 @mefemhéfoéwmlar@miwdl ment ,
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rrpo ent A,
conponent YA d&riging rof‘b%?‘érte”%'rf‘@"?%’rsﬁgegg Wlth a viscosity nunber 30 VN
(detezdrined to DIN 53726 at 25C in 0.5%strength by weight solution in

di met hyl for magint®)to abo k! 1 Weight! Breiengmr{a& 5519004 BY WRigHT lof Sinyiiorihtder i ve
fromvinylaromatic_ _rnononers, and conprising, based on the total weight of

units derivi nGPPOfISvi nyl - aromatic nonomers, fromO to 100% by wei ght,
pr ef er abl §"'% r em40ot50 % DoVeight Qf@cgmmtnle;mrmetbmrﬂﬂhlw@)oea adire\of thase 60 to
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N-phenyimaleimide.

In another preferred embodiment, in which the foils or sheets comprise ABS as
component A, component A is at least one hard copolymer with a viscosity number

30 VN (determined to DIN 53726 at 25°C in 0.5% strength by weight solution in dimethyl-
formamide) of from 50 to 120 ml/g, comprising units which derive from vinylaromatic
monomers, and comprising, based on the total weight of units deriving from vinyl-
aromatic monomers, from 0 to 100% by weight, preferably from 40 to 100% by weight,
particularly preferabty from 60 to 100% by weight, of units deriving from a-methyl-

35 styrene, and from 0O to 100% by weight, preferably from 0 to 60% by weight, particularly
preferably from 0 to 40% by weight, of units deriving from styrene, composed of, based
on AV,

awl1® from 69 to 81% by weight, preferably from 70 to 78% by weight, of vinylaromatic
40 monomers,

ay2" from 19 {o 31% by weight, preferably from 22 to 30% by weight, of acrylonitrile,

aw3“ from O to 30% by weight, preferably from 0 to 28% by weight, of at least one



preferablé fromO to 40% by weight, of units deriving fromstyrene,
composed BF 56883ed .on AM, aML" from 69 to 81% by weight, preferably from
70 to 78% by wei ght, of vi nyI aromati c 140 nononers, aM2" from 19 to 31 % by
wei ght, preferably from22 to 30% by wei ght, of acrylonitrile, aM3" fromO
to 30% by weight, preferably fromO to 28% by weight, of at |east one PF
56603 14 ot hetherBivpeehyleaisrlbaynsptuizisd Manemes %héﬁﬁeth)émﬁ’ﬁh%”ﬁ*ﬁt%yl

met hacryl at e Bralkyi- @l Neghyimaleintidies, glgrl-ghanyiheseimideg.  N- phenyl nmal ei mide. In

- one enbodi nent the ABS polyners conprise, alongside one another, conponents
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conventi on h‘ arie . Exarrp es of ese substances are
| ubri cant®° m‘ernfmx r?g?lé%g‘éo %?Wéap' Maxes, pignents, dyes, flane
retardants, antioxidants, light stabilizers, or antistatic agents. 25
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styrene r ri Q e styrene
wEn e SIOHRR ErBMbleS o et dubiiate® T IS R RRR e e By ° At ot
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25 _
According to one preferred embodiment of the invention, the viscosity number of the
hard mafrices A and, respectively, A" of component A is from 50 to 90, preferably
from 60 to 80. ‘

30 The hard matrices A" and, respectively, AM of component A are preferably amorphous
polymers. According to one embodiment of the invention, mixtures of a copolymer of
styrene with acrylonitrile and of a copolymer composed of a-methylstyrene with
acrylonitrile are used as hard matrices A™ and, respectively, AM of component A. The
acrylonitrile content in these copolymers of the hard matrices is from 0 to-60% by

- 35  weight, preferably from 15 to 40% by weight, based on the total weight of the hard
matrix. The hard matrices A" and, respectively, AV of component A also include the
free, ungrafted a-methylstyrene-acrylonitrile copolymers produced during the graft
copolymerization reaction to prepare component A and, respectively, A¥. Depending
on the conditions selected during the graft copolymerization reaction for preparing the

40  graft copolymers AR and, respectively, A%, it can be possible for a sufficient proportion
of hard matrix to have been formed before the graft copolymerization reaction has
ended. However, it will generally be necessary for the products obtained during the



35 weight _ _preferably from 15 to 40% by wei ght, "based on the total weight
of the haPE 56883 ri x. The hard matrices Am and, respectively, AM of ‘
conponent A also include the free, untfafted a-nethyl styrene-acrylonitrile
copol ymers produced during the graft copolynerization reaction to prepare
conponent AR and, respectively, AR . Depending. on the conditions selected
during th@ragrcé’P?'y@SB%ﬁtWé?@‘%'QP tdhe pleaded wih £l ‘t'?ﬂaép?i’P?Wée]! H@pﬂ@dd?aﬁt :
copol ymer matR. and, respectively, AR, it can be possible for a sufficient
proportion of hard matrix to have been fornmed before the graft
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conponent arefpesferaplytidernedsdd milied or kheavirpsrsadtrysion of thewampenénts togeiesraqueous
20 di Spertﬁb%wgbnéﬂé H&xhﬁirrp%%ti@bl%@ B ahN R RRLNEERS gﬁéer ebgaction. The

graft__co _O|$/ eri zatl on yduct s obt al ne a|_n agqueous p Ion may al so be
only ffar t ¥8Rer§ion gesely t3peA Aringdne ROWRETFRHOMBRCURB; Kt ¥Rlinb with the
hard mat r ¢copplywvesizatignqrodiuinobtained roagleatie dipgisitg roéy albe bgoalytpadiipl yner s
Sty onat o et B ifedih D RrBCR RIS e MR LER Rk, BB o ose
whose s erPIcBMPlets bR T A CPROWIDF (oheR PIasGOR PB4 FEAIGATPYEST of er ably
~nmore than 500% in particular nore than 500%to 600% The S-TPE admi xed
par tigl afdefmBhRERT ARIYMERNYsLE 8 sﬁg&%;' i near or star-shaped
st yr ene- butadr ene OCK copol'ynmer havi ng external polystyrene blocks S
and, situated between these, styrene-butadiene copol ymer bl ocks having
random st retamestistirent-bageddhemadplastic elas{osieB) (ST PEpanedhosrawhaosg tansileyr ene
gradi ent &P H84k is more than 300%, particularly preferably more than 500%, in particular
: ‘more than 500% to 600%. The S-TPE admixed particularly preferably comprises a
30 linear or star-shaped styrene-butadiene block copolymer having external polystyrene
blocks S and, situated between these, styrene-butadiene copolymer biocks having
random styrene/butadiene distribution (S/B)andiem OF having a styrene gradient (S/B)gper
(e.g. Styrofiex® or Styrolux® from BASF Aktiengesellschaft, K-ResinTM from CPC).

35 The total butadiene content is preferably in the range from 15 to 50% by weight,
particularly preferably in the range from 25 to 40% by weight, and the total styrene
content is correspondingly preferably in the range from 50 to 85% by weight,
particularly preferably in the range from 60 to 75% by weight.

40 The styrene-butadiene block (S/B) is preferably composed of from 30 to 75% by weight
of styrene and from 25 to 70% by weight of butadiene. An (S/B) block particularly
preferably has a butadiene content of from 35 to 70% by weight and a styrene content



(e.g. Styr oftegélr) or Styrolux(r) from BASF Aktiengesellschaft, K-ResinTM

f rom CPC) PF3660he total butadiene content is preferably in the range from
15 to 50% by weight, particularly preferably in the range from25 to 40%
by weight, and the total styrene content is correspondingly preferably in
the range from50 to 85% by weight, particularly preferably in the range
from 60 tof MBYBBYo Gefodtitweidit. The styrene-butadi ene block (S/B) is
preferably conposed of from30 to 75% by weight of styrene and from25 to
70% by wej i : i I ,ahly has a
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by wei ght Pareunlai prefesencerie fieee tclineas sigienerb utadidrientdack spplyeres dithadi ene bl ock
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in VWO 95/@'@38% g% V\DrYgal 11?2%29, 15 The vinyl content is the relative content
of 1,2-linka g .?f5cgr ogl 8nits, based on the entirety of 1,2-, and
1,4-cis and 1,4-trans |inkages. The 1,2-vinyl content in the
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600% pr efaagabby 10rtomdls YatteubOd Wwef@ablyirctheaahge framebdo ableyy from 20% to
400% 25 Exanpl es of suitable conponents A are semcrystalline polyolefins,

such as hono- or copolyners of ethylene, propylene, 1-butene, 1-pentene,
1- he e,B&YDQQﬁﬂéet hyl - 1-pentene, or el se ethyl ene copolynmers with vinyl
acetate, vinyl alcohol, ethyl acrylate, butyl acrylate, or nethacryl ate.

(HopE) || DSl i cah B3 4 agfﬁﬁg’ﬁ@% R gRhGIR R SR Ty one
(LLDPE) . BER A G aidioen { By oG bairestl oM e it baoiorey ( Eva) . or
et hyl ene-prefeyabihciroro@0Pa/ioef00%A particul arly preferred conponent A is
pol ypgsopyl ene. Pol ycar bonat es:
Examples of suitable components A are semicrystalline polyolefins, such as homo- or
copolymers of ethylene, propylene, 1-butene, 1-pentene, 1-hexene, or 4-methyl-
1-pentene, or else ethylene copolymers with vinyl acetate, vinyl alcohol, ethyl acrylate,
butyl acrylate, or methacrylate. The component A used preferably comprises a high-
30  density polyethylene (HDPE), low-density polyethylene (LDPE), iinear low-density
polyethylene (LLDPE), polypropylene (PP), ethylene-vinyl acetate copolymer (EVA), or
ethylene-acrylic copolymer. A particularly preferred component A is polypropylene.

Polycarbonates:

35 _
The polycarbonates that can be used as components A generally have tensile strain at
break vaiues of from 20% to 300%, preferably 30% to 250%, particularly preferably
. 40% to 200%.

40  The molar mass of polycarbonates suitable as component A (weight average M,,
determined by means of gel permeation chromatography in tetrahydrofuran against
polystyrene standards) is preferably in the range from 10 000 to 60 000 g/mol. By way



35 The polycarbonates that can be used as corrponents A generally have
tensile SP\F/ AR0%t break values of from20%to 300% preferably 30%to
250% particularly preferably 40%to 200% 40 The nol ar mass of

pol ycarbonat es suitable as conponent A (weight average M determ ned by
means of gel perneation chromatography in tetrahydrofuran agai nst
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with up to 80 nol % of the abovenentioned aromatic di hydroxy conpounds.
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al kyl resorcinol esters, for exanple those described in WO 00/ 61664, WO
00/ 15718, _or WO 00/26274 These 20 pol ycarbonates are marketed by vvay of
exanpl e bfolERenatess Vil patticuiahngrac sultehilily ap CaRRRREI ARPABPSEMISt r) . 1t is
al so possedmm@iskainiis that debleyfoam besvadins cateeoordrony alkgirddSroin eFtars, m9 "and
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are in th 'Sraiﬂb%osﬂb eSO oly%a %‘g %‘Eﬁ)""‘?ﬁo gé?’?e‘d'éﬁ-é‘f‘grabl y in the
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Accordmg to the invention, the average molar masses (weight average Mw, determined
by means of gel permeation chromatography in tetrahydrofuran against polystyrene

30 standards) of the polycarbonates are in the range from 10 000 to 64 000 g/mol. They
are preferably in the range from 15 000 to 63 000 g/mol, in particular in the range from

- 15 000 to 60 000 g/mol. This means that the relative soiution viscosities of the

polycarbonates are in the range from 1.1 to 1.3, measured in 0.5% strength by weight
solution in dichloromethane at 25°C, preferably from 1.15 to 1.33. The difference

35  between the relative solution viscosities of the polycarbonates used is preferably not
more than 0.05, in particular not more than 0.04. '

The form in which the polycarbonates are used may either be that of regrind or else
that of pellets.
40



solution in dichloronethane at 25C, preferably from1.15 to 1.33. The

di f f erencBF¥66062t ween the rel ative solution viscosities of the

pol ycarbonates used is preferably not 4grore than 0.05, in particular not
nore than 0.04. The formin which the pol ycarbonates are used nmay either be
that of regrind or else that of pellets. 40 PF 56603 18 Thernopl astic

pol yur et hinamoflagti@apapatibaner al i phatic t hernopl astic pol yurethane is
general ly suitable as conponent A, and anorphous aliphatic thernoplastic

* pol th whi.ch t hav f | it Al i phat
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skill ed i eornpaneat A, aridoamerphoyd @iphatmihEPn@lasgie pogetharesDibich 248321081, and
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50% to 6P&YR® fRy béshdanP Yrofl Bdyer AklishdesaiBcBSo t o 500% Particularly
preferred corrponents A are the thernopl astic el astoners based on 15
styrene. onent B Any of the nmetal powders whose average particle

di amel@r T'&ggb@rﬁihﬁ'éf!ﬁeﬁﬁ of perfen reck@“Fthiaf'qi theempriasticeebirthanss is fom 456t r ac
X100 equi poveitthdistehsirnst@irldt Hreakhugznare friofred® &dBY0% f mrafebably fromB0%m

particul °'®°°@r§aﬁf°a@e¥{’ éﬁtoﬂ] AQ&BOG@ suitable as conponent B, as

| ong as the nor oten in acidic solution of the netal is
nore negative than that of S|I_ver. 25 Zn, Ni, Cu, Sn, Co, M1, Fe, My, Pb,
Cr, and BPaidicdaryx@mefdred cofmpsoeritsl are thed thesmopldidic elastomers bakedcdn t he nmet al s
are dgposy tg,%ﬁ here may be that of the netal used or - if wvarious netals
are used - at of alloys of the netals nentioned with one another or wth
other netals. Exanples of suitable alloys are CuzZn, CuSn, CuNi, SnPb, SnBi,
SnCu, Ni PComppeeniZBNi, ZnCo, and ZnMWh. Iron powder and copper povvder, in 30
particul ar iron powder are preferred netal powders that may be used. The

rretal rt| r.inciple have a i red shape and by way
e B el EPuPE wiheP piteoR pacdRfarBlEr (R aNIEBRR N o ven 1o

spherZQ:aI dlﬁrﬁé’lloﬂ @mur@menntem Hicrptiae Xt0keguipmpent) isfeam PONda 188 1ihi s type are

readily ayrafcradW Ro@TRY 50 @h, FErticll éfératﬂyfr@rﬂﬂ t@a@wny iDeuiRbrRAA ed by

Cher cal %‘ogiv e 8 B5H a0 8 o B B i B e oS5 BB 81 o,
- an oxi di.cmﬂ@/ﬁﬁgﬁ?wﬁ@ﬁ“&@éﬁfﬁ'é‘ehy means of hydrogen, or via spraying of a

25 Zn, Ni, Cu, Sn, Co, Mn, Fe, Mg, Pb, Cr, and Bi are examples of suitable metals. The
form in which the metals are deposited here may be that of the metal used or-if
various metals are used - that of alloys of the metals mentioned with one another or
with other metals. Examples of suitable alloys are CuZn, CuSn, CuNi, SnPb, SnBi,
SnCu, NiP, ZnFe, ZnNi, ZnCo, and ZnMn. Iron powder and copper powder, in

30  particular iron powder, are preferred metal powders that may be used.

The metal powder particles may in principle have any desired shape and by way of
example are acicular, lamellar, or spherical, preference being given to spherical and
 lamellar metal particles. Metal particles of this type are readily available commercial
35  products, or can easily be prepared by means of known processes, for example via
- electrolytic deposition or chemical reduction from solutions of the metal salts, or via
reduction of an oxidic powder, for example by means of hydrogen, or via spraying of a
molten metal, in particular into cooling fluids, such as gases or water.

.40 ltis particularly preferable to use metal powders with spherical particles, in particular
~ carbonyl iron powders. :



nol ten netal, in particulvar into cooling fluids, such as gases or wat er. 40
It is parPF&6PB3|y preferable to use nmetal ‘powders with spheri cal
particles, in particular carbonyl irom powders. PF 56603 19 The
preparation of carbonyl iron powders via thermal deconposition of
pentacarbonyl iron is known and is described by way of exanple in
U | mann' sTEnefepR@Yed chcasbonyl ifepewders varbeainal dgcormpasitioniaf pentacadparte A14,
page 599. irdlyiswaywafaneiadaicabed Bewap snd-aefdmryimanneEmdiopedideconposed at
Syt om whroReRar ey B EUBNE R B £aniehe. By Gal BPoaMe IREPTED Lok
as quart zPgr | G sur rounde
petacbyw! onmay beldecompesedeat &lﬂV*}‘te@é?’f‘P%ré‘FUT%%“q ¢lgyated ded
by heai i npreesjurepirenbeatélde desanpistitionaypieseahiof chraptisesg tuapesmpodediefat i ng
wres, or hégtfr@?iﬁﬁgﬁrh&griélaﬂ, thlas! aﬂ!%tﬁg%? GOAR P drbtakhi @%‘ﬁ% Boéiﬁor-ll,_ he
average particle |grreters of the car oRr;:%/I Iron p sders un erg |n\cr11
deposi t i ofHTEAHIAeHRY BBHINGAAUPINSRHLLTAT FFARIE SRMPosTY©f PPAlINGHEPSY QtReaing
par amet er wires)er obabeating jacketithcdughduhicmg hotikiidipasseposi ti on process and are
general | y from0.01 to 100 Nm preferably fromO0.1 to 50,um particularly
ool dl il et P Bt PSR N or leoSond s S,
skil | ed ibe cordrodled within augide rangs! viss theqsogess parasseters andireadiipe casdusbrponent  C,
Preferr ?ddlg'lrr‘gﬁﬁé ééé&n;ﬁﬂﬂfﬁﬂ %tr&fe;@s aHd faﬁ,cééﬁé?élly@rronﬁ?.bﬁ fm ?anpmgg.;é!féré@x;, s gc h as
ani oni ¢ St SE Rl M Ea iy Rl 107 0o e i n * Encycl opedi & of
Pol ymer Sci ence and Technol ogy", J. Wley & Sons (1966), Volune 5, pp. 816
to 815 @empohenfOul si on Pol ynerisation and Enul sion Polyners", editors P.
Lovell and 25 M El-Asser, Verlag Wley & Sons (1997), pp. 224-226.

Exanpl es of anjonic surfactants are alkali metal salts of organic

car boxyl i © REEFRe. aRykoh the disraisial agegisiieseribadip teprrics 28@NdANBWA t2es

pr ef er abl peréoroshilled ih thelft foaube M pladticsmixtiies sesuaeleganmnaddngnt @r ned soaps.
The salts I ' L L sal ts.

O her_ ani %'lé?ég?é sd u(%{?dﬁﬁ%]?é&\}\%?%hmgﬂé@g Oﬁgggggﬁﬁgmﬁgg%u a%Hégm%nd al kyl -
or al &Y aF3fiPBiG 2rPRRATERE FAPNIRGIGFHIRFEEMSo 30 carbon atons, preferably from

12 to 18 carbon atoms. Particularly suitable compounds are al kali netal

Ul fare, SR arfors S FRRIHE SR RS R PENTECREERY o ner
Sui t abl & POMBB RN e TaeeR. S MEE Sars ERBEL MaRSR & B € 5E T ai oot v
sul f osuccanvanéEmblsimdtabgnerisagon aad Emutsian Relyroerst)reidilotsdhiloveltandsal ts o

am negs or MOE-AURRI\VIRRg VIGIELEHH MooRT PRI UmRRl ts, e.g. E '
hexadecyl t ri net hyl ammdni um brom de, and al so salts of |ong- chain

substituted cyclic am nes, such as pyridine, norpholine, piperidine. Use is
Examples of anionic surfactants are alkali metal salts of organic carboxylic acids

having chain lengths of from.8 to 30 carbon atoms, preferably from 12 to 18 carbon
atoms. These are generally termed soaps. The salts usually used are the sodium,

30  potassium, or ammonium salts. Other anionic surfactants which may be used are alkyt
sulfates and alkyl- or alkylarylsulfonates having from 8 to 30 carbon atoms, preferably
from 12 to 18 carbon atoms. Particularly suitable compounds are alkali metal dodecyl

~sulfates, e.g. sodium dodecyl sulfate or potassium dodecyl sulfate, and alkali metal
salts of C1-Cye paraffinswfonic acids. Other suitable compounds are sodium

35 dodecylbenzenesulfonate and sodium dioctyl sulfosuccinate.

Examples of suitable cationic surfactants are salts of amines or of diamines, quaternary
ammonium'saits, e.g. hexadecyltrimethylammoenium bromide, and also salts of long-
chain substituted cyclic amines, such as pyridine, morpholine, piperidine. Use is

40  particularly made of quaternary ammonium salts of trialkylamines, e.g. hexadecyltri-
methylammonium bromide. The alkyl radicals here preferably have from 1 to 20 carbon
atoms.



40 particularly made of quaternary ammonium salts of trial kyl am nes, e.g.
hexadecy| PFiS66@2&t hyl anmoni um brom de. The al kyl radicals here preferably
have from1l to 20 carbon atoms. PF 5683 20 According to the invention,
noni onic surfactants may in particular be used as conmponent C. Nonionic
surfactants are described by way of exanple in CD Ronpp Chem e Lexikon -
Ver si on 1A0cording te therinvaRdon, YonlenicGaoiagtamisi reasein\earicatpr b 98ed akeywor d
"Nichti onb@ﬁb@eﬁeas Negionik NoAa&ahE afelddskeibed by vay of Exanie RSCDRaswH abl e
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Akt i engesléq?m%d’ﬂ'ﬁhtlonﬁéh?g?%‘ﬂ%rfb'oglpf)@épﬁca%tantﬁhbl e as nonionic surfactants
generatsly have a nolar mass M in the range from1 000 to 15 000 g/ nol,
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and w t h polghthyleme giiycals. | east one starter nol ecule which conprises from2
to 8 react'i ve -hydr ogen atons, preferably from2 to 6 reactive hydrogen
nmerization usin ew s a cat al such as 20

at ons, cat C po Cc
St i mony. PO PSRHOR A P PR0SRT o6 LA PE PEPARR Y GRERsHS SBaMEh. t he
starting pens&eefqrak@nblelbvsr@nmme: polymenzatien kyh@akkabmeMi;ycﬂraviﬁaga’@Iysts 4 carbon

atoms1s n & A d&MIL@rﬂ dréagk S%Gta@ﬁﬁﬁﬁb&&l@é &Wstr@tﬁtléh%éﬁﬂ' AMidexi des are
t et rahydr of | de, and

pr ef er abl §Pt§'¥%§’| Sé‘ﬁﬁ %)?Pg'gﬁhrHEV](%'dﬁrgﬁgiwréﬁtgmfd% po%f'sc?ﬁ’ %ﬁg)% ?QS/I ene oxides
may be uskiassidnisograpokige, and withaddivap of sélegst @re stakerondiegule whichs a mi xt ure.

Exanpl es @fmsiisa frofn 21 skt MirddenRymb eoreeambiaiiéhn 2Ma6eeacti9s gani c
di car boxyh}cﬁo J%s,l &‘q&%ﬁémép&%@hfat%ﬁ' aL%Wé %cufS%thstBhé*}@' C ac d or

t-er epht hal+ vl C, "gnsuD no-

N, N & Wm%yaqengﬁchl@u%tquféwrlaeéih%@ plgashinacarthofe statd car bon
atons in mbt%nalslbﬁingrcméldl’&hore%lk@f@na%xﬂpé haviad R Yo dearboncitorns il thy kikylene
substitut ed; af hyl enedi am ne, diethylenetriamne, triethylenetetram ne,

1, 3- propyl ene- diamine, 1,3-or 1,4-butylenediamne, or 1,2-, 1,3-, 1,4-,
1,5-or 1, 6-hexanet hyl ene- diamne. 35 O her starter nolecul es which may be
used ar e: EsnEiediauitais alkglege ozidband etamelrofutdnrbttyehe 18- or 2,3-oxide,

N-et hyd et faaRk A%h8 Sand etk MPLATIERE Bxid€ afd/oP hiRbPRRO Y 38R, TAS dikylene
oxides may be used individually, alternating one after the other, or as a mixture.
Examples of starter molecules which may be used are: water, organic dicarboxylic
acids, such as succinic acid, adipic acid, phthalic acid, or terephthalic acid, aliphatic or
aromatic, unsubstituted or N-mono-, or N,N- or N,N'-dialkyl-substituted diamines having

30 from 1 to 4 carbon atoms in the alkyl radical, such as optionally mono- or dialkyl-

substituted ethylenediamine, diethylenetriamine, triethylenetetramine, 1,3-propylene-
diamine, 1,3- or 1,4-butylenediamine, or 1,2-, 1,3-, 1,4-, 1,5- or 1,6-hexamethylene-
diamine. '

35  Other starter molecules which may be used are: alkanolamines, e.g. ethanolamine, -
N-methyl- or N-ethylethanolamine, dialkanolamines, e.g. diethanolamine, and
N-methyl- and N-ethyldiethanclamine, and trialkanolamines, e.g. triethanolamine, and
ammonia. i is preferable to use polyhydric alcohols, in particular di- or trihydric

~alcohols or alcohols with functionality higher than three, for example ethanediol,

40  1,2-propanediol, 1,3-propanediol, diethylene glycol, dipropylene glycol, 1,4-butanediol,
1,6-hexanediol, glycerol, trimethylolpropane, pentaerythritol, sucrose, and sorbitol.



N-net hyl - _and N-et hyi di et hanol am ne, and tri al kanol am nes, e.g. :

tri et hanoPEm8983 and ammonia. It is preferable to use polyhydric al cohols,
in particular di- or trihydric alcohoks or alcohols with functionality
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al cohols with sugars, and sugar esters are obtained by reacting sugars
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prepare the substances nentioned are known to person skilled rn the
art. 20 SE¥4EMNESugars are descri bed by way of exanple in Beyer/Wlter,
Lehr btsh der organischen Cheme, S. Hirzel Verlag Stuttgart, 19th edition,
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car boxyl i alcakglgianddathhacidy readed teprepatsdh subsiammes meintiened atsl kpownden 8 to 22
carbon at g@sperdd dkilledlimtHeyarpr ef erably from 10 to 20 carbon atons, for
exanp as nentioned in CD Ronpp Chem e Lexi kon - Version 1.0,
StuttGart/New York: Georg 30 Thienme Verl a? 1995, keyword "Fettsauren”
[Fatty acPuiégble siaarepieciseanadbyauaiel expeplednBeyerWalter, Lpfrbush der aci d,
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25
Suitable fatty acids are saturated or singly or multiply unsaturated unbranched or
branched carboxylic acids having from 6 to 26 carbon atoms, preferably from 8 to 22
carbon atoms, particularly preferably from 10 to 20 carbon atoms, for example as
‘ mentioned in CD Rémpp Chemie Lexikon - Version 1.0, Stuttgart/New York: Georg
30  Thieme Verlag 1995, keyword "Fetitsauren" [Fatty acids]. Preferred fatty acids are lauric

acid, palmitic acid, stearic acid, and oleic acid.

The carbon skeleton of suitable fatty alcohols is identical with that of the compounds
described as suitable fatty acids. '
3B :
Sugar ethers, sugar esters, and the processes for their preparation are known to the
person skilled in the art. Preferred sugar ethers are prepared by known processes, by
reacting the sugars mentioned with the fatty alcohols mentioned. Preferred sugar
esters are prepared by known processes, by reacting the sugars mentioned with the
40  fatty acids mentioned. Preferred sugar esters are the mono-, di-, and triesters of the
sorbitans with fatty acids; in particular sorbitan monolaurate, sorbitan dilaurate, sorbitan
trilaurate, sorbitan monooleate, sorbitan dioleate, sorbitan trioleate, sorbitan |



35 Sugar et hers sugar esters, and the processes for their preparation are
known to §9§rson skilled in the art. Preferred sugar ethers are
prepared by known processes, by reactppg the sugars nentioned with the
fatty al cohols nentioned. Preferred sugar esters are prepared by known
processes, by reacting the sugars mentioned with the 40 fatty acids
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carbon fi bers and o] ass fibers. Aass fibers that may be used may be
conposed of gl ass, and have preferably been treated with a size

or
and wfP h Eh‘éfﬁi'ﬁlor’ ﬁbe%éwrmﬂsméﬁ Poma?%ﬁPéPeF'bfPHS QER%F"&!'?@ fiflerg or 0tges0 pm It
I S possi bbkthese. ihese atehymefecably prodocts el ailablesstmiérciailjy dorsex@rmle caybdn or el se

chopped ghﬁéé ah p%r 53 frBér%a@a%% fl%@?ﬁatln%})%f‘uéeﬁ rfré R dorhiSbskd o?'@ A Breferably

from3 to or rern or

I'S ssib
mat eri al sg'asﬁardd?\'arpﬁsraga@&sﬂ tigpipdvgih a ‘F'F?)@?‘sw't@\/ﬁrcg%'m ag&ﬂhﬁ%’um oxi de
fibers, niliemeteongenesalydftan 640 26 udh. las passitdaict ese eitdér dindinpoussiilarmentm xt ur e

on V"“Q@“ fibs | ,%\rﬁ §)'df9e|§ecﬁh|o %@S@@Sé é‘pléb%%e'i&)gtmrf ho 16 HRRY | S€
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It is also possible to add filiers or reinforcing materials, such as glass beads, mineral

fibers, whiskers, aluminum oxide fibers, mica, powdered quartz, and wollastonite.
30 |

The plastics mixture on which the inventive foils or sheets are based may moreover

comprise other additives which are typical of, and familiar in, plastics mixtures.

By way of example of these additives, mention may be made of: dyes, pigments,

35 colorants, antistatic agents, antioxidants, stabilizers for improving heat resistance, for
increasing resistance fo light, for raising resistance to hydrolysis and to chemicais,
agents to counter decomposition by heat, and in particular the lubricants that are
advantageous for production of moldings. These other additives may be metered in at
any stage of the production process, but preferably at an early juncture, in order that

40 the stahilizing effects (or other specific effects) of the additive may be utilized at an
early stage. Heat stabilizers or oxidation retarders are usually metal halides (chiorides,
bromides, iodides) derived from metals of group | of the Periodic Table of the Elements



product i on{edd.

By way of exanple of these additives, mention may be made of: dyes,

pi gnents, BE3680%rants, antistatic agents, antioxidants, stabilizers for

i mprovi ng heat resistance, for increasing resistance to light, for raising
resistance to hydrolysis and to chem cals, agents to counter deconposition
by heat, and in particular the lubricants that are advantageous for
o¥aikn§s). These other additives may be nmetered in at any
stage of the production process, but preferably at an early juncture, in
order that Sﬂipqé)qeb&aﬁififé?é é%&@@%oﬁxﬁén%ﬁaﬁ h reré%:‘ﬁlﬁgoé?ﬁ&' lécfviﬁmir'?ﬁto?) of the
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antistatic agents, are fromO0.01 to 5% by wei ght. Process for production of
extruded foils or sheets 25 Preparation of the thernopl asb&c r%)[di ng
conpostd i ohf® FHPUNF BeHAlY Uasd B ProfRsSINg\AIdH Frfestakilizeary syrph am i aRiizeFbsed of
conponent slubjcaBis, and aniistatigregeeatst areGran 0.0D to &kelsy peigbke by processes known
to the person skilled in the art, for exanple via m xing of the conponents
in the nelf, usi apparat uses kn to th erson skilled in the art, at
tenperatur%rsoc\?ﬁ? g‘ﬂ',prgaﬂﬁtﬂﬁﬂﬂ e’ﬁﬁ"f%%ﬁtoﬁrsgegtﬁ the polyner A used, are
usually in the 30 range from 150 to 300C, in particular from 200 to 280C.

‘Each oj5 t herepQAROMEIthE the@bBlashY mBRINg&mposibRSior BFdduERor SfehdTinvérife

conponent 5015 GreTesarpamPosed AEPBPARRTVhh 20 TRt Tiee arB R BkoT OBy
conponent spracesseBkaowiviotthe pelsen skibepioribe g, fos exdmpls vie rainig Df then one
components in the melt, using apparatuses known to the person skilled in the art, at
temperatures which, depending on the nature of the polymer A used, are usually in the
30 range from 150 to 300°C, in particular from 200 to 280°C. Each of the components
here may be fed in pure form {o the mixing apparatuses. However, it is also possible fo
begin by premixing individual components, for example A and B, and then to mix these
with further components A or B or with other components, such as C and D. In one
-embodiment, a concentrate is first prepared, for example of components B, C, or D in
35 component A (these being known as additive masterbatches), and is then mixed with
the desired amounts of the remaining components. The plastics mixtures may be
processed by processes known to the person skilled in the art to give pellets in order
then to be processed to give the inventive foils or sheets at a later time, for example by
extrusion, calendering, or compression molding. However, they may also be
40 processed, in particular, extruded directly following the mixing procedure or in a single
operation with the mixing procedure (i.e. simultaneous mixing in the melt and
preferably extrusion, preferably by means of a screw extruder), to give the inventive



enbodi nent, a concentrate is first prepared, for exanple of conponents B,

C, or D irrF3senanponent A (these being known as additive masterbatches),
and is then mixed with the desired ang mnts of the remaining conponent s.
The plastics mxtures may be processed by processes known to the person
skilled in the art to give pellets in order then to be processed to give

t he i nventieikerkhédts. or sheets at a later tine, for exanple by extrusion,
cal endering, or conpresern nol dirng. However, they may al so be 40
processed, in artrcul extryded directly follow. ng,the Xi n cedure
b o s BB AT ! Ao g SRES S rugon AR aRbus

m Xi ng i ntheecremlextraded is ipabdier sibgly-serew exdiuder, wih affleasdiohy disfributieely  of a
screw ext iiigey kerely@igth¥@ the inventive PF 56603 24 foils or sheets. In one
preferred enbodi nent of the inventive processes using extrusion, the design
of the screw extruder is that-of a single-screw extruder with at |east one
di st ri but ivansthe prefeirad esbodimeanit ehibatinventivesprocerses dhe tiesige df baisotiwrent of

the i nvenkelirgidd iOmassasin-beeWeStraderfithi B¢ bedisemlivellanixiry ddhay of a
tw n-screw, extruder with at | east one distributively mxing screw elenent.

10 The pr F fls for extrusion of the inventive foils or sheets may be
carri 88 out by nmethods. described in the prior art and known to the person
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B, andg if present, C and D have, according to the invention, ultimate

tensrlesren h values within the foll owi.ng ran 20 fro 0% to 1000%
pr ef er abl yYePf @9‘%@%&“%9@?@5‘%?@%%@@3 ”éc?@%”(‘fg? '1:’e§ (hBBE and
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200% pretsh éﬁtg A08) é]rﬁo/‘?ftp%s%ﬁp%érf&ﬁ ha\?e13 aBQérMPr@Q@WeQH@erﬁién GafiRgRent A,
from20%to ref er abj E Yot 0 % partrcular y preferably from
40%to 2 Qﬁin}‘é%ﬁ‘B hggfo t‘ﬂ‘”% Qﬁ%nt A), 30 from10%to 300%

pref e2@bl y from 15 to 250% particul arI y preferably from20%to 200% (for
styrene pebyES t@mbo%,/@réf@ra(bﬂ/rmﬁ?ﬁlﬁﬂ% tA)?OO@OH#é%th? flofYSU°6 € SHREYRr Or
conposi te l'ﬁylf c? polyeth;?lene as component A),

from 10% to 300%, preferably from 12% to 200%, preferably from 15% to 150% (for
25 polypropylene as component A},

from 20% to 300%, preferably from 30% to 250%, particularly preferably from 40% fo
200% (for polycarbonates as component A),

30  from 10% to 300%, preferably from 15 to 250%, particularly preferably from 20% to
200% (for styrene polymers and PVC as component A).

Composite layered sheets or composite layered foils

35 The inventive foils or sheets are particularly suitable as outer layer (3) of multitayer
composite layered sheets or of multilayer composite layered foils, which in addition to
the outer layer also have at least one substrate layer (1) composed of thermoplastic. In
other embodiments, the composite layered sheets or composite layered foils may
comprise additional layers (2), by way of example color layers, adhesion- promoter

40 layers, or intermediate Iayers arranged between the outer layer (3) and the. substrate
layer (1).



35 The inventive foils or sheets are particularly suitable as outer |ayer
(3) of nuPFisegp®r conposite |ayered sheets or of nmultilayer conposite

| ayered foils, which in addition to t outer layer also have at |east one
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descr
Chenistry Vol . A21, pages 473-486, VCH Publishers Winheim 1992, and H.

Domi ni nghiapslycdsbénatsl Rsisst ek fittemnstiaib 1 F{Q gt @assibieno use the
polycarbonate described for layer (3). '

30 Impact-modified PMMA (high-impact PMMA or HIPMMA) is a polymethyl methacrylate
which has been rendered impact-resistant by virtue of suitable additives. Examples of
suitable impact-modified PMMAs are described by M. Stickler, T. Rhein in Ullmann’s
Encyclopedia of Industrial Chemistry Vol. A21, pages 473-486, VCH Publishers
Weinheim, 1992, and H. Domininghaus, Die Kunststoffe und ihre Eigenschaften

35 [Plastics and their properties], VDI-Verlag Diisseldorf, 1992.

The layer thickness of the above composite layered sheets or composite layered foils is
generally from 15 to 5000 um, preferably from 30 to 3000 um, particularly preferably
from 50 to 2000 gm.

40
in one preferred embodiment of the invention, the composite layered sheets or
composite layered foils are composed of a substrate layer (1) and of an outer layer (3)



35 [Plastics and their properties], VDI - Ver | ag Dussel dorf, 1992. The | ayer
t hi.ckness R8T 98608 above conposite |ayered sheets or conposite |ayered foils
is generally from15 to 5000 pm prefgeably from 30 to 3000 pm
particularly preferably from50 to 2000 pm 40 In one preferred enbodi nent
of the invention, the conposite |ayered sheets or conposite |layered foils
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l'ayers tooaRganRHehi1e6 to 30d 4Ae coextrusion processes, the conponents
form gg the individual layers 25 are rendered flowable in extruders and, by
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such a wayhasompogjielayaréd shesipostanapdsily &verbdshisenay be prasiongbby t e | ayer ed
foil's w tBrdcBEsdsahirars RANPIERI desibbdRthaRAYCart B ei@hpl ind¥eMAICD935], he
conponents can b gextruded through a ,slot,.die or.a.coextrusion die. EP A2
fePE% Fihb Y

0 225 500e&&a£d%g ef RX 5”5&"09%’85’_(““5%{5‘ or lamination or laminating &f the Tayers tooné

another. In the coextrusion processes, the components forming the individual layers

25 are rendered flowable in extruders and, by way of specific apparatuses, are brought

into contact with one another in such a way as to give the composite layered sheets or

composite layered foils with the layer sequence described above. By way of example,

the components can be coextruded through a slot die or a coextrusion die. EP-

A2 0 225 500 explains this process.

30
They may also be produced by the adapter coextrusion process, as described in the
proceedings of the extrusion technology conference “Coextrusion von Folien®,
October 8 and 9, 1996, VDI-Verlag Diisseldorf, in particular in the paper by Dr. Netze.
Use is usually made of this cost-effective process whenever coextrusion is used.

35

The inventive composite layered sheets and composite layered foils may also be
produced via mutual lamination or mutual laminating of foils or sheets in a heatable nip.
Here, foils or sheets are first produced separately, corresponding to the layers
described. Known processes can be used for this purpose. The desired layer sequence
40  is then produced via appropriate mutual superposition of the foils or sheets, and then,
by way of example, these are passed through a heatable nip between rolls and are
bonded with exposure to pressure and heat to give a composite layered sheet or
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processes also being capable of use ?or further processing the inventive foils or

sheets). The material can'be applied to the back of the composite layered sheets or

composite layered foils by an injection-molding, foaming, casting, or compression-

molding process, without any further stage of processing. In particular, the use of the

30 composite layered sheets or composite layered foils described permits production even

of slightly three-dimensional components without prior thermoforming. The composite

layered sheets or composite layered foils may, however, also be subjected to a prior

thermoforming process.

35 By way of example, it is possible to thermoform composite layered sheets or composite -
layered foils with the three-layered structure composed of substrate layer, intermediate
layer, and outer layer, or the two-layer structure composed of substrate layer and outer
layer, to produce relatively complex components. Either positive or negative
thermoforming processes can be used here. Appropriate processes are known to the

40  person skilled in the art. The composite layered sheets or composite layered foils here
are oriented in the thermoforming process. Since the surface quality and metalizability
of the composite layered sheets or composite layered foils does not decrease with
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bl ends. AkpvasipiteespergerRekiliad ip the ait aig yseddeicpppdeationdp thecack shtheo t he back of
t he mat er imateriaybyedfdanjigedn c@predsibngoRiNgqR6Sess SINABE ppsfbire® embodiment,
these are glass-fiber-reinforced plastics materials, and suitable variants are in
particular described in DE-A1 100 55 190. For application to the back of the material by
30 afoaming process it is preferable to use polyurethane foams, for example those
described in DE-A1 199 39 111.

In one preferred process for producing the inventive moldings, the composite iayered
sheet or composite layered foil is thermoformed and then placed in a back-molding

35 mold, and thermoplastic molding compositions are applied io the back of the material
by an injection-molding, casting, or compression-molding process, or thermoset
molding compositions are applied to the back of the material by a foaming or
compression-molding process.

40  After thermoforming and prior to placement in the back-molding mold, the composite
layered sheet or composite layered foil may undergo a profile-cut. The profile-cut can
also be delayed until after removal from the back-molding mold.
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of component B. Preferred metals whose normal electrode potential in acidic, neutral or
basic solution is more positive than that of component B are gold and silver (if

30  component B is copper), or copper, nicket, and silver, in particular copper, (if
component B is iron). A layer Ms is thus deposited by a currentiess or electroplating
method on that layer of the inventive foils or sheets, of the composite {ayered foils or
composite layered sheets, or of the moldings which comprises component B. Preferred
layers Ms-are gold layers and silver layers (if component B is copper), or copper layers,

35 - nickel layers, or silver layers, in particular copper layers (if component B is iron).

The thickness of the fayer Mg that can be deposited by a currentless method is in the
usual range known to the person skilled in the art and is not significant for the
invention.

40
The processes described in the literature and known to the person skilled in the art can
be used to apply one or more metal layers M, preferably by an eléectroplating method,
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The inventive metalized polymer products comprising a metal layer M, that can be

deposited by a currentless method are suitable, without further deposition of any metal

layer M,, as electrically conducting components, in particular printed circuit boards,

30 transponder antennas, switches_, sensars, and MIDs, and EM! shielding systems, such
~ as absorbers, attenuators, or reflectors for electromagnetic radiation, or as gas
barriers.

The metalized polymer products comprising a metal layer Mg that can be deposited by
35  a currentless method and at jeast one deposited metal layer M, are suitable as
electrically conducting components, in particular printed circuit boards, transponder
antennas, switches, sensors, and MIDs, and EMI shielding systems, such as
absorbers, attenuators, or reflectors for electromagnetic radiation, or gas barriers, or
decorative parts, in particular decorative parts in the motor vehicle sector, sanitary
40  sector, toy sector, household sector, and office sector.

Examples of these uses are: computer cases, cases for electronic components, military
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toughness, flexural strength and forrhabi!ity, and also improved processing properties,

25 for example in forming processes for production involving complex molding of
components, and are metalizable without specific pretreatment of the plastics surface,
while having comparably good usage properties with respect to, by way of example,
metalizability by currentless and electroplating methods, and absorption, atienuation,
and reflection of electromagnetic radiation, or oxygen absorption.

30

- Examples are used below to provide further illustration of the invention.

The component A used comprised:

35 Afl. Styroflex® 2G66, a S-TPE from BASF Aktiengesellschaft whose tensile strain at
break is 480% and whose tensile strength is 13.9 MPa
A2, Polypropylene, a commercially available homopolypropylene of moderate
flowability
A3:  Styrolux® 3G55 from BASF Aktiengeselischaft
40 A4 Ecofiex® F BX 7011, an aliphatic-aromatic copolyester from BASF
Aktiengesellschaft whose tensile strain at break is 560% and 710% (parallel and,
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From each of the plastics mixtures, a pressed foil was produced with thickness 100 um,
- at a femperature of 200°C, the pressure in the press being 200 bar. Each of the foils
25  obtained was placed in an injection mold (60x60x2 mm plagues with film gate), and
' Styrolux® 3G55 was applied at 200°C to the back of the material by an injection-
moiding process (Netstal in-mold-coating injection-molding machine with
semiautomatic confrol, screw diameter 32 mm, needle valve nozzle, sprue gate, plague
mold of thickness 4 mm and area 200 x 100 mm, screw rotation rate 100 rpm, screw
30 advance speed: 50 mm/s, cycle time; 50 s, injection time: 2 s, hold pressure time: 10 s,
cooling time: 30 s, plasticizing time: 18 s, cylinder temperature: from 200 to 220°C,
mold surface temperature: 34°C for the plastics mixture comprising A2, and,
respectively, 45°C for the plastics mixture comprising A1).

35 Each of these in-mold-coating processes gave a composite which could not be
delaminated manually (meaning that tension exerted on the foil by 5 test staff did not
lead to peeling). A readily visible Cu layer was then formed on the composites via
immersion in cupric sulfate solution, within a period of 5 h by a currentless method and,
respectively, within a period of 10 min via application of a voltage of from 1 to 2 V.
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The mixtures obtained in expeﬁment 4 were pressed at 180°C and 200 bhar to give

yes 4

15  sheets of the thickness stated in table 2. The quality of the resultant sheets is likewise
shown in table 2.
Table 2:
Experiment No. Sheet thickness Sheet quality
7 comp 5 um holes
8 20 um no holes
9 100 um. no holes
10 260 um no holes
11 | 500 pm no holes
20 Experiments indicated by comp are non-inventive and serve for comparison
In order to produce composite Iayéred sheets, the following injection-malding process
was used to apply material to the back of the sheets obtained in experiments 8, 9, 10,
and 11:
25  Each of the sheets was placed in an injection mold (60 x 60 x 2 mm plaques with film

gate), and Styrolux® 3G55 was appiied at 200°C to the back of the material by an
injection-molding process (Netstal in-mold-coating injection-molding machine with
semiautomatic control, screw diameter 32 mm, needle valve, sprue gate, plague mold
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not be deI am nated manual Iy, neaning that after material had been applied
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10, anmfl didpasitee withiert mimppered via i mrersi on of the conposite | ayered sheet
ina5%strength by weight CuSO4 solution at 23C (pH 1-2, 1V, 2 A, in
each case was visibly 15 deposited within 1 m n. Experinental
series 3: EX@E@?qt%ﬁf'eﬁ% 20 A honpgeneous mixture was prepared in a

tw n-screw kneader at tenperatures of from

Experiment 12:
20 _
A homogeneous mixture was prepared in a twin-screw kneader at temperatures of from
180°C to 190°C from 16.4 parts by weight of component A4, 82.2 parts by weight of
component B1, and 1.4 parts by weight of Pluronic® PE 6800 {a block copolymer from
BASF Aktiengesellschaft composed of 50 mol% of ethylene oxide units and 50 mol% of
25  propylene oxide units) as component C. A tensile strain break of tensile specimens
produced from this mixiure was 11.8% and their tensile strength was 11.0 MPa, and
they could be metalized in a commercially available copper-electroplating bath.

Experiment 13:
30 o
A homogeneous mixture was prepared in a twin-screw kneader at temperatures of
180°C from 19.8 parts by weight of component A1, 78.0 parts by weight of component
B1, and 1.2 parts by weight of Emulan® EL {a castor oil ethoxylate) as component C. A
tensile strain break of tensile specimens produced from this mixture was 371% and
35  their tensile sfrength was 5.4 MPa, and they could be metalized in a commercially

available copper-electroplating bath.
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10 solution is mrcﬁmggﬂgﬁtid/enthan that of silver, as conponent B, ¢ fromO
to 10% by weight o I spérsing agent as conponent C, and d fromO to 40%
by wei ght of fibrous or particulate fillers or their m xtures as conmponent
D, 151%her ei nwhbeeiri thedensile Straimi at bedaklunf eakpofent Anpeteemined\by thet reetiioded by t he

met hod  def i ngdrided ik ife GESRphdA isfg}éatbﬁb?é?ﬁ&&rof?}%nﬁ.i giggmahtdigom 1. 1 to
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claim 1, wher gigherhiifed Bhk hestisdd @dinedln heeRKcriptiodp conponent A (determ ned
by the nethod defined in the description) is greater by
2. The foil or sheet according to claim 1, wherein the tensile strain at break of
25 component A (determined by the method defined in the description) is greater by
a factor of from 1.2 to 50 than the tensile strain at break of the plastics mixture
comprising components A, B, and, if present, C and D (determined by the
method defined in the description), and wherein the tensile strength of
component A (determined by the method defined in the description) is greater by
30 a factor of from 1 to 3 than the tensile strength of the plastics mixture comprising
components A, B, and, if present, C and D (determined by the method defined in
the description).

3. The foil or sheet according to claims 1 to 2, wherein the component A used
35 comprises one or more polymers selected from the group of impact-modified
vinylaromatic copolymers, thermoplastic elastomers based on styrene,
polyolefins, polycarbonates, and thermoplastic polyurethanes.

4, The foil or sheet according to claims 1 to 3, wherein the component B used
40 comprises carbonyl iron powder.

5. The foil or sheet according to claims 1 to 4, wherein the plastics mixture
comprises '



a factor of from1.2 to 50 than the tensile strain at break of the plastics
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(determ ned b¥omponents A, B, and, if present, C and D (determined by the method defined in
the description), and where the tensile strength of component A (determined by
the method defined in the description) is greater by a factor of from 0.5 to 4 than
25 - the tensile strength of the plastics mixture comprising components A, B, and, if
present, C and D (determined by the method defined in the description).

7. A pelletized material, comprising the thermoplastic molding composition for
production of foils or sheets dccording to claim 6.
30
8. A composite layered foil or composite layered sheet, comprising a foil or sheet
according to claims 1 to 5 as outer layer and at least one substrate layer
produced from one or more thermoplastic polymers.

35 9. ° A molding comprising a foil or sheet according to claims 1 io 5 or a composite
layered foil or composite layered sheet according to claim 8 and a backing Iayer'
- composed of plastic and applied to the back of the material by an injection-
molding, foaming, casting, or compression-molding process. |

40 10. A metalized polymer product comprising a foil or sheet according to claims 1 to 5
or & composite layered foil or composite layered sheet according to claim 8, or a
maolding according to claim 9, and at least one layer Mg that can be deposited by
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25 :

16. A process for production of a composite layered foil or composite layered sheet
according to claim 8, which comprises bonding one or more fayers of the
composite layered foil or composite layered sheet to one another in a laminating
or lamination process in a heated roll nip.

30

17. A process for production of a molding according to claim 9, which comprises, if
appropriate after a thermoforming process, placing the foil or sheet or the
composite layered foil or composite layered sheet into a back-molding mold and
applying thermoplastic molding compositions to the back of the material by an

35 : _injection-m'olding, casting, or compression-moiding process, or applying
thermoset molding compaositions to the back of the material by a foaming or
compression-molding process. |

18. - A process for production of a metalized polymer product according to claims 10
40 to 11, which comprises, after the respective final shaping process, bringing the
foils or sheets according to claims 1 to 5 or the composite layered foil or
composite layeréd sheet according to claim 8 or the molding according to claim 9
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coextrusion process. 25 16. A process for production of a conposite |ayered
foil or cemsssose | ayered sheet according to claim8, which conprises
bondi ng one or nore layers of the conposite |layered foil or conposite

| ayered sheet to one another in a lampating or lamnation process in a
heated roll nip. 30 17. A process for %@oduction of a nolding according to
claim9, whi clintceomaciseth an Acidiapuiar drafagicanétarsait dohgionpliesraitionghetess,

pl aci ng the f oldeBfe E@%ﬁﬁal%’f rﬁdgﬁfaetammg%g%&d@y{mé el baSRTBRTLA ©

| ayer ed sheet ernoplastic nol di ng
conposi tions t'sor"PF?ep‘b':‘&E’ﬁ TN Y‘ﬁ%OfrF&f@PPﬁn thy an 35 injection-nol ding,

casting, or conpression-nolding process, or applying thernoset nolding
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ol irer  pr odutd T actipartpssscitar i Tegsecie BBa'fﬁapim Biaretn, fpSeB e ot o
t he respect i vdoilsionahesthaptanrding todaisss 1 tors othagompesitef laydred &il ssheet s

according to %bﬁqbaﬁtehaweé s@éetta.h@oramm@@@mrnﬁ?aIoawfﬂaidfngldcc@ﬁmgqewﬁlgt e
| ayer ed sheet .accor 0. cl ai an [
t

b B6603 35 111 B BrRy MR b etugl oreasicTheie Bt Bfiinh et bk forta
sol uti'én, wheekcirpde petental of @lse@ehabm:op'esmndirm acitic, tnebisalras basic isalution

cor r espondi ng isxebe Kositite Widnathatodt coapbert® &id Qﬂ)jedtlﬁg HeheolieRid i ve than that

of comonent B qht AoANETool A P EEL Lale 2lnd JIPABLLREH g ohy ="

product accor ng ' Ses
respective fi fiC raplatinargethes ok talniesh goklg tl'ga@esnveprcgqvga direct metalizatignddr di ng

to clains 1 tendandbf vavmurorapostémsitaychctbdromenypramyrRespitzrihgyer ed sheet
accorging to claim8 or the nolding according to claim9 into contact with
an acidic eg_hral or a5| c netal salt solution, the normal 10
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solution is oocenpmskidyecsd steetdt drabrdify oaigioreortof Bicigingsadupeting tog t hem or

it to a SUbs%ﬁHﬁ’@%s@@l@h‘lcﬂdnﬁ@Sﬁ’tQﬁ@%ﬁncH"% eBsdrBkRSadrRERIrE ok Rlecitré
dep05|t|on by

| ectropl at¥ netal s’ [ess noble than silver or
via direct ne{%e,lefﬁ'p{n@gngijc raﬂ‘éﬁ%& 06195 erﬁc’@‘éﬁﬂﬁe deposi ti on,
bonbak@nent / sprayi ng, or sputtering. 15 20. The use of foils or sheets

accor di ng24 0 ¢haigs oﬂmb&hﬁao%oly@ﬁer%?ﬁ&% &&ohﬂb{ fedaifri 100 1q>rascorrp08| te
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: absorbers, attenuators, or reflectors for electromagnetlc radlatlon or as gas
barriers. '
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- 22,  The use of metalized polymer products according to claims 12 to 13 as
electrically conducting components, or EMI shielding systems, such as
absorbers, attenuators, or reflectors for electromagnetic radiation, or as gas
barriers or decorative parts, in particular decorative parts in the motor vehicle
30 sector, sanitary sector, foy sector, household sector, and office sector.

23.  An EMI shielding system, such as absorber, attenuator, or reflector for
electromagnetic radiation or an oxygen scavenger, comprising extruded foils or
- sheets according to claims 1 to 5_cr composite layered foils or composite layered
35 sheets according {o claim 8 or Imoldings according to claim 9.

24.  An electrically conducting component, or an EMI shielding system, such as
absorber, attenuator, or reflector for electromagnetic radiation, or a gas barrier,
‘comprising metalized polymer products according o claims 10 to 13.
40
25. ~ An EMI shielding system, such as absorber, attenuator, or reflector for
electromagnetic radiation, a gas bafrier, or a decorative part, in particular a



for electromagnetic radiation, or as oxygen scavengers. 20 21. The use of
net al i zed Rfop! products according to clains 10 to 11 as electrically
conducti ng conponents, or EM shielding systens, such as absorbers,
attenuators, or reflectors for electronggnetic radiation, or as gas
barriers. 25 22. The use of netalized pol ynmer products according to clains
12 to 13 as -efiecorstiveRertyn theraefer yaticle é@ﬁsgméﬁrt"g}’y sRcleEMoy SREter dicrgehajd t ens,
such as absormete, oadfienstonr ompisingahételifedrhihosr peddets aagivef foc
radiation, or asnReStba@rriers or decorative parts, in particular
decorative parts In t%e notor vehicle 30 sector, sanitary sector, toy
sector, household sector, and office.sector. 23. An EM. shielding system
such as absorber, attenuator, or reflector for electromagnetic radiation
or an oxygen scavenger, conprising extruded foils or sheets according to
claims 1 to 5 or conposite layered foils or conposite | ayered 35 sheets
~according to claim8 or noldings according to claim9. 24. An electrically
conducti ng conponent, or an EM shielding system such as absorber
attenuator, or reflector for electromagnetic radiation, or a gas barrier,
conprising nmetalized pol yner products according to clains 10 to 13. 40 25.
An EM shielding system such as absorber, attenuator, or reflector for

el ectromagnetic radiation, a gas barrier, or a decorative part, in
particular a PF 56603 39 decorative part in the notor vehicle sector,
sanitary sector, toy sector, household sector, or office sector,
conprising netalized polynmer products according to clains 12 to 13.



