MO 01/ 92395 1 Transparent thernopl astic conposition PCT/ EPOL/ 05562 *159159*
The present iWOdH{92895 rel ates to a conposition contai ni ng BCTAERNO3@nt
*thernopl astic polynmer and conpounds accorging to formula (1) 5 wherein 10
Rl to R40O are the sane or different and are selected fromthe group
.consisting of H, alkyl, halogen and -CN, and products nﬂ“ﬁ”ﬂﬂ.lmlmﬁﬂl

Pol ycar bonat e_sheets are known,, e g fromEP-A O 110 221 vi ded
for a |arge kagsparentthepmoplastic composlony ctj on t akes pl ace @,gsoeby
extrusion of conpositions contalnlng polycarbonate and optionally
co-extrusion wth conmpositions containing polycarbonate that can contain
an el evat ed ﬁl]’hegnestehbimveﬂtiohi\tekattsao beospositere pefaini@ a0tdep8es tREmopRsiy 05562
Products of conpositions taini 0 nate, such as e.g. spectacle

| enses and mogg‘ﬂfirénqiné%l"?‘ﬁ‘aﬁ a?cé?FFE’g%‘% HS%@‘%B& erably made by injection
nmoul di ngg Aut onobi l e gl azing can be nade by either injection noulding or

extrusion, as desired. 5 Inportant factors in the sel ectlon of t ranspar ent
pol ycar bonate sheets are hi gh |'§2ht

wherein

10 Ry to Ryg are the same or different and are selected from the group consisting of

H, alkyl, halogen and —-CN,
and products made therefrom.

15 Polycarbonate sheets are known, e.g. from EP-A 0 110 221, and are provided for a
large number of applications. Production takes place e.g. by extrusion of compositions
containing polycarbonate and optionally co-extrusion with compositions containing

polycarbonate that can contain an elevated proportion of UV absorbers.
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.transm ssion and | ow haze. So that the UV portion of sunlight does _pot |ead
to severe yeVPIMRF%Df the sheets, the pol ycarbonate norrrgf:irglploﬁ@ﬁ%orat es
‘at Jeast one-UV stabiliser. In the case oh_transparent glazing, increased
haze of the sheet |eads to poorer 10 visibility of objects behind it. The
.haze effect is optically nore noticeable the thicker the sheet. Low haze
Is particularly inportant, for exanple, in autonobile glazing. DE-A 1 670
951 teaches that UV absorbers based, e.g., on substituted benzotriazol es

are used for gbaRt bSioAhRRIHS BSARRAL HoRGAbBRte, \AtA Qi BIspearele 16Mes asd | on
of W light. 15 For |ong-term protection fromyellow ng bé'iuv light, EP-A O
ngor

320 632 teaclpastit Headlight lepssh,yarar profesably smaset by dmection meu Agtemgbile
co-extrusion layer containing.]ow.valatilirt. UV absorbers., especially
Grer ¢ bens e 28 s on sk dhigoR i ps SRR PR eDted

hydr oxy-$-tert-octyl -3-(benzotriazol - 2-yl ) phenyl ] net hane), a product of

G ba 20 Spezialitatenchem e, Basel, Switzerland, in a sufficiently high
concent r at i odmpWtarggAaates0R e selettimsolsipansparent poledashonble rsheets arsl igh dight hose

For Cor gani o rnamsspe shd i e o B o popdbh oA fn R ieB B oRRE | hat
a content of yQ118dingOoflfheWhedfs Ofhet fiflyddibonite OidP@ERy GRDEFdrRes at 1daAS SndPUWY

about UV protection in organic materials. However, nothing is said about
the qual ity ofabiliser. bythgroaseefitiansparent plozipg dinereasad dazepishe sheet leadsddpoeret s

di scl s I h | Li b bt ai ned. he.
mvent: B 1o Wel B oo SR B s SR A SRR P BB IR E

the sheet. Low haze is particularly important, for example, in automobile glazing.

DE-A 1 670 951 teaches that UV absorbers based, e.g., on substituted benzotriazoles

are used for stabilising polycarbonate against yellowing under the action of UV light.
15

For long-term protection from yellowing by UV light, EP-A 0 320 632 teaches that the

polycarbonate sheets should incorporate a co-extrusion layer containing low-volatility

UV absorbers, especially dimeric benzotriazoles, such as e.g. Tinuvin® 360 (bis[2-

hydroxy-5-tert-octyl-3-(benzotriazol-2-yl)phenyllmethane), a product of Ciba

20 Spezialitidtenchemie, Basel, Switzerland, in a sufficiently high concentration.

WO 96/15102 describes special UV absorbers, including those according to formula
(I), which act as a light stabiliser or a stabiliser for organic materials, such as e.g.
plastics.

25
WO 96/15102 teaches that a content of 0.01 to 10 wt.% of the UV absorbers described
there bring about UV protection in organic materials. However, nothing is said about
the quality of the UV protection in polycarbonate. Also, no teaching is disclosed as to
how low-haze compositions can be obtained.

30
The present invention is based on the object of providing compositions that are stable
towards UV radiation and exhibit high light transmission and low haze. Furthermore,

products made from these compositions are to be provided.



.towards WV radiation and exhibit high light transnission and | ow haze.

Furt her.nore, WOrtd239s nade from these conpositions are toPEE/ERGPSHE. WO
* 01/.92395 PCT/ EPO1/ 05562 -3 5 The obj ect ag:ggrdi ng to the invention is

achi eved by conpositions containing a) a fransparent thernoplastic polyner
.and b) one or nore different conmpounds according to fornmula (I) 10 wherein
RlL to RA0O are the sane or different and are selected fromthe group
consisting of H, alkyl, halogen and -CN, 15 and products nade therefrom
The conpositi i Lhvent i . i 0.08 to 0.6
w.% particu é)f%fe gp%gg@g}g[atglt@&gv%ﬁt%gq%éc Vf@@g%@sﬁgﬁgg‘;&%ﬁﬁés accordi ng
to formula (1). WO 01/92395 PCT/ EPO1/ 05562 4 R1 to R40 preferably equal H
(hydrogen). The transparent thermopl astic polymer according to the

i nvention is #ref rEASRAreK thegmaplasts RONIRTERE gr oup consi sting of

pol ycar bpnate, polynethyl nethacrylate, polyethyl nethacrylate,

pol ystyrene, polysul fone, styrene-acrylonitrile copol ynmer, polyester,

pol yet hyl ene H)er epht baharedifiprehydmpouedeactendegho hiatmida(l) copol yest ers of

pol yet hyl ene terephthal ate with cycl ohexanedi net hanol, copol yesters of

pol ybutyl ene terephthalate w th cycl ohexanedi net hanol, pol yether sulfone,
pol yet hyl ene, pol ypropyl ene and ' :

3
10 wherein
R, to Ryg are the same or different and are selected from the group consisting of
H, alkyl, halogen and —CN,
15 and products made therefrom.

The composition according to the invention preferably contains 0.08 to 0.6 wt.%,

particularly preferably 0.1 to 0.3 wt.%, of the compounds according to formula (I).



110 mixtures of the above polyners, those polyners and mixtures that can b

e
processed i WO H/BAPY transparent, crystal clear product sPEEERIL5862%er r ed.

* The transparent thernoplastic polynmer polygarbonate is especially

preferred. 15 Pol ycarbonates preferred according to the invention are
pol ycar bonat es based on bisphenol A, especially bisphenol A

honmopol ycar bonat e and copol ycar bonat es based on bisphenol A and 1, 1

- bi s(4- hydroxyphenyl)-3,3,5 -trinethyl cycl ohexane. Particularly suitable

transparent tfiqh RPHrRE ALl RRIYARKRGER).al SO copol ycarbonates 20 based on
bi sphenol s, poly- or copol yacryl ates and poly- or copol ynet hacryl ates, such

as e.g. poly- or copolynethyl nethacrylate, copolyners with styrene, such
as e.g. tra ar ent l.ystyrene-acrylonitr.il SAl .and al.sg . tran rent
yc ool ef i no TR dpsbapt eEipIRE b ARoHpe RubShbid S pl Y SIRFRES
e.g. poly- oridenatyably | @asstidee o HdlRadhae B@}nﬁfby%&ﬂa@l%@%ﬁgb’eth p

Exanpl es of pol I\_(esters and copol yesters are described in E 8 376,
EP-A 0 595 4ughasndatelSpalystycs, $olysulfanet iserenetdseylemimio siopplymst,apelyestirng t o

he i i f er abl in 0, 01 30 1 wt. % ' |
breterably orger e setpRogitiecaphBidicts Mrshhatd, dontlyesPSt bisih 2ane,
nonost ear at e 1@eplithilhté Vo EycisHeRairkdMhetkddl, REpolPsERh6f PolPbutiend tetphtHaligy eof .

WO 01/ 92395 PCT/ EP01/ 05562 5 The ob{ ect according to the invention is also
achi eved by pridusaelehexgnedimathagolt elyetherpolpadg, opplutdensi mplxrsonyirncapsh e

par agr aphs. FPr t l.ecte 0 consistin f sheets olid
sheet s, Wrml t imi\%gl#']% éthtZlg ta§t8ve 901%81@] {hgge g«glyﬁgrs DA Shdr A9 canhbee f)robes%eci
into highly transparent, crystal clear products being preferred.

The transparent thermoplastic polymer polycarbonate is especially preferred.

15 Polycarbonates preferred according to the invention are polycarbonates based on
bisphenol A, especially bisphenol A homopolycarbonate and copolycarbonates based

on bisphenol A and 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.

Particularly suitable transparent thermoplastic polymers are also copolycarbonates
20 based on bisphenols, poly- or copolyacrylates and poly- or copolymethacrylates, such
as e.g. poly- or copolymethyl methacrylate, copolymers with styrene, such as e.g.
transparent polystyrene-acrylonitrile (SAN), and also transparent cycloolefins, poly- or
copolycondensates of terephthalic acid, such as e.g. poly- or copolyethylene

terephthalate (PET or CoPET or PETG).

25
Examples of polyesters and copolyesters are described in EP-A 0 678 376, EP-A 0 595
413 and US-A 6 096 854.
Further, the compositions according to the invention preferably also contain 0.01 to
30 1 wt.%, particularly preferably 0.04 to 0.7 wt.%, pentaerythritol tetrastearate or

glycerol monostearate or fatty acid esters of Guerbet alcohols or mixtures thereof.



‘5 corrugated sheets, glazing panels, greenhouses, conservatories, bus
shel ters, adWtQ1&2396 panel s, signs, safety screens, aut onBSIEP03{054542nq,
“wi ndows, roofing, plastic headlight |enseg_and spectacle |enses are
preferred. Products that are nulti-layer, and in which at | east one |ayer
contains a sufficiently 10 high content of a UV absorber that the |ayers

below it are protected fromthe harnful .effects. of light, are .al so
preferred. ATBredtiest dgeadngdonBa N ENUeRdS 853€ﬁ]leveq hji\’//é’ﬁ ‘R‘GW qontainipg ithea g py

the fact that. Lpgsikh Q&%Rﬁll;?{otﬁ@mgeglq%ﬂaﬁh@t | east one layer is a

conpound according to fornula (1). Another preferred enbodi nent of the
present invention is provided by the fact that the UV absorber contained

in at |east e layer i 15 anot her compound. Another preferre nbodi nent
accor di ng. t o IR PSSR diPIR SROOHS CRBRE PhaioF i oL ate e Gty olhShvent
ther moplasti GoRQbMERhebS, HaY YiFRls, He&MBukSNOhSd{ AGHR! biBlshéIR2S hdvelptistg %0
pol ycarbonate, the pol ymer blend al 3o containi ng pol yesters or

pol ymet hacr ylpanels, signs, Sdetpctiecnss abtomobily glazingr windawsdofingrplastic headlight

pol ycar bonate. The conpound accordi oformula (1) with R, to R40 equal
to His cong?IEFSa‘l“} pg‘ﬁ%‘ﬁ? %&Bﬁsé’fea%re%gﬁe jul (r) 3030 from BASF AG,

Ludw gshafen, Germany. 25 The production of the conpound according to
formula (1) with R to R40 e_qual to His described in W 96/15102. The
conpounds acdediictrgthrbaeonwltitlayet) 3nd m whick fat Riastt ene IRy deatainsea sliffigientbnt

meani ng, £an he .produce cprrespondi n rogesses. Since.the conpounds
nocor o HE o WelFFt Bf p Ul GBS DR Wt e BRGNP e b i BF BRAHAFS 5
them as descrdfieeld ofMUBP1igh) a3 CalH3 Breffdtred0 M Géfbir&d enfb@Bininki oT0tht I sa%RAr ent
t hernopl astic polynmers as UV protection for co-extruded sheets (use in

co- ext r usi on inyastiPa isyovidesh by theifesti ghat the UV absorber contained in at least one layer is

a compound according to formula (I). Another preferred embodiment of the present
invention is provided by the fact that the UV absorber contained in at least one layer is

15 another compound.

Another preferred embodiment according to the invention is provided by the fact that
the transparent thermoplastic polymer is a polymer blend consisting of at least 20 wt.%
polycarbonate, the polymer blend also containing polyesters or polymethacrylates or

20 both as blend partners in addition to polycarbonate.

The compound according to formula (I) with R; to R4 equal to H is commercially

available as Uvinul® 3030 from BASF AG, Ludwigshafen, Germany.

25 The production of the compound according to formula (I) with R to R4 equal to H is
described in WO 96/15102. The compounds according to formula (I) in which R, to

R4 have a different meaning can be produced by corresponding processes.

Since the compounds according to formula (I) are of low volatility, it is possible to use
30 them as described in EP-A 0 320 632 in compositions containing transparent
thermoplastic polymers as UV protection for co-extruded sheets (use in co-extrusion

moulding compositions).



"WWO 01/ 92395 PCT/ EP01/ 05562 6 Surprisingly, it has been shown that, when the
conmpounds acAc¥OMMP3®D fornula (1) are used in concentrat PERERR/OISES t o
0.6 wt.% preferably 0.1 to 0.3 wt.% the_paze and |ight transm ssion are
better than with the conventional benzotriazole UV absorbers. 5 The

. pol ycarbonates according to the invention are honopol ycar bonat es,

copol ycarbonat es. and t hernopl asti c_ pol yester carbonates,. The ref erably
have ~aver ageYst ﬁfhf%’“ﬂﬂ twtpw};‘i%t, 6BTPRUIKS apRsEdigg %%F%Wéﬁéf%bl y
of 20,000 to usg’cpirpgcglcgﬂt%}lg)géﬂfi09§R@Q)'.@M.i%, ?Eef&%blslf%ﬁ E&O.@W%t_hglﬂl@é and

determ ned by neasuring t relative solution viscosity in dichloronethane

or in m xturdghofrarsqussionquiabetier ihas vbith thd Gonnventigimal lenzotriazole UV absorbers.
phenol / o- di chl or obenzene cal i brated by |ight scattering. For the production
of polycarbonates for the conpositions according to the invention,

referenceg is ypde ol?&&b&%@@!a@corﬁmgscﬂaneihb, intIRIBhStdry aHoehopblyedrbénaiis,

Pol ycar bonat es”, Polynmer Reviews, vol. 9, Interscience Publishers, New
York, 15 LondopolySybenaies1asl, thermoplagtic RRB¢sRSHIdboBares. DEaOMelarablyy haweSTEN,
Cor porate Research Center, Allied Cheni cal Corporation, Mristown

Ne
Jorsey . 0796Gveragy maksslas viighth N geatt B0 ee moboirsiombly of 2000inal of

Pol ymer Sci e r ' N vV, D ) D.
Fr eiyt ag, U 2}% ?Jé)gé? I%B‘??/{% ?\ﬁlﬁéeﬂf (Sfrl\p@utbe?’(rg{brqgﬁ@%&é%eﬂﬁe@&é%gggﬁgﬁ% es”
i n Encycl opedtlatied sdlofiotmeisc@ity Saididhd@omethakn gi fre atixtoges dfCHquallduanﬁﬁ@(r)]b!}d g
edition, 1988, pages, 648-718 and finally to Drs. U Gigo, K Kircher an
P.R MilQer ""F"dgliﬁgiP%W?P@IC%WOWRI&%B%@EH,by lightsealdqrdies - Handbuch, vol .
3/1, Polycarbonate, Polyacetale, Polyester, Cellul oseester, Carl Hanser
Ver| ag Muni ch, Vienna, 1992, pages 117-299.

For the production of polycarbonates for the compositions according to the invention,

reference is made, for example, to Schnell, “Chemistry and Physics of
Polycarbonates”, Polymer Reviews, vol. 9, Interscience Publishers, New York,

15 London, Sydney 1964, to D.C. PREVORSEK, B.T. DEBONA and Y. KESTEN,
Corporate Research Center, Allied Chemical Corporation, Moristown, New Jersey
07960, “Synthesis of Poly(ester)carbonate Copolymers” in Journal of Polymer Science,
Polymer Chemistry Edition, vol. 19, 75-90 (1980), to D. Freitag, U. Grigo, P.R.
Miiller, N. Nouvertne, BAYER AG, “Polycarbonates” in Encyclopedia of Polymer

20 Science and Engineering, vol. 11, second edition, 1988, pages 648-718 and finally to
Drs. U. Grigo, K. Kircher and P.R. Miiller “Polycarbonate” in Becker/Braun,
Kunststoff-Handbuch, vol. 3/1, Polycarbonate, Polyacetale, Polyester, Celluloseester,
Carl Hanser Verlag Munich, Vienna, 1992, pages 117-299.

25 The production of polycarbonate preferably takes place by the interfacial
polycondensation process or the melt transesterification process and is described using

the interfacial polycondensation process as an example.

Compounds preferably to be used as starting compounds are bisphenols of the general
30 formula HO-Z-OH, wherein Z is a divalent organic radical with 6 to 30 carbon atoms,
which contains one or more aromatic groups. Examples of such compounds are

bisphenols belonging to the group of the dihydroxydiphenyls, bis(hydroxyphenyl)-



25 The production of polycarbonate preferably takes place by the
interfacial WOI0IA%¥ensation process or the nelt transest BETEROA{05562
“process and is described using the intertggial pol ycondensati on process as
an exanpl e. Conpounds preferably to be used as starting conpounds are

.bi sphenol s of the general 30 fornmula HO Z-COH, wherein Z is a dival ent

organic radical with 6 tqo 30 carbon atons, which contai.ns one Qr re
aromatic gro@H@.ﬂeﬂﬁ‘??&e£S®Fn@&cms@b#ﬁ6&‘8§yl)a?&ersb B émh%ﬁﬂg&ﬁ to

T/ 2P0t ossdir iy AP EHEB eSS ot her .
bi s(hydr oxyphenyl) sul fones, bis(hydroxyphenyl) ketones and

a, a' - bi s(hydroxyphenyl )dii sopropyl benzenes. Preferred bi sphenol s hel ongi ng
to the above-h frﬁ%ml\@rmagloagm&dﬁptéa f3gvesmentioned; ErppRsnef compounds are

t et raal kyl bi - . nyl enggli i '@Pﬁg@l o eno
M, 4,4&%par§&%ﬁgﬁgl2%eﬁ$¢%@§@%%¥?@ﬁdV%héﬁ%ﬁ#é%a%@ﬁwé%ﬂgh dr yﬁ&@k@??-

3, 3, 5-tri met pisplyenbb M)y al¥e ({aBRPphddidenediisopropyl) diphenol, 1,1-bis(4-hydroxyphenyl)-

2, 2- bi s(4-hydroxyphenyl ) -2- pheny] e e . 1-

bi s(4- hydr oxMé-mmy@%@ﬁ%@m@%ﬁ@ﬁﬁe%afbl%-hmw&ﬁmh&m*lwmtmr be-
thereof. 10 The,hi : 3 i ienvent i on
are preferabﬁ&iﬁggégggﬂggfﬁﬁ cggggﬁp%ag%ﬁﬂq%%ﬂ%g n ggygggggfgﬁfﬁﬁbhosgene
or, inthe nelt transesterification process, preferably w th di phenyl

carbonat e or .di net hyl carbonate.  Polyester. carhonates. are obtaiped b
Cancti i tne Hiedpnbte SompPERag HeRrdREd ing o REIOreTio s a bR rGed
di carboxyl i c @i earBéiic aa_aIcgﬂgsbhxydsc_@srpeaa'mycpmﬁg@hee&yinw% @il Stransblitdralthon
aromatic dicarboxylic acids for this purpose are, for exanple, phthalic
aci d, tereplprocebs, prederally withahiphengl dacbonete @ ddneghyl canbonate.
4, 4" -di phenyl di car boxylic acid and
Polyester carbonates are obtained by reacting the bisphenols already mentioned, at least
15 one aromatic dicarboxylic acid and optionally carbonic acid equivalents. Suitable
aromatic dicarboxylic acids for this purpose are, for example, phthalic acid,
terephthalic acid, isophthalic acid, 3,3- or 4,4'-diphenyldicarboxylic acid and
benzophenonedicarboxylic acids. A part, up to 80 mole %, preferably 20 to 50 mole %,
of the carbonate groups in the polycarbonates can be replaced by aromatic

20 dicarboxylate groups and are also referred to as polycarbonate according to the

invention.

Inert organic solvents used in the interfacial polycondensation process are, for example,
dichloromethane, the various dichloroethanes and chloropropane compounds, tetra-
25 chloromethane, trichloromethane, chlorobenzene and chlorotoluene; chlorobenzene or
dichloromethane or mixtures of dichloromethane and chlorobenzene are preferably

used.

The interfacial polycondensation reaction can be accelerated by catalysts, such as
30 tertiary amines, especially N-alkylpiperidines or onium salts. Tributylamine,
triethylamine and N-ethylpiperidine are preferably used. In the case of the melt

transesterification process, e.g. the catalysts mentioned in DE-A 4 238 123 are used.



-benzophenonedi carboxylic acids. A part, up to 80 nole % preferably 20 to
50 nole % oOWOt(1692393 bonat e groups in the pol ycarbonat es BER/ERI108fH2aced
-by.aromati c 20 di carboxyl ate groups and are_ also referred to as

pol ycar bonate according to the invention. inert organic solvents used in
.the interfacial polycondensation process are, for exanple,

di chl oronet hane, the various dichl oroet hanes and chlorOﬁropane conpounds,

tetra 25 chl drhsralysarhenates p@hb@bmmﬁeﬁ del herstcophsriellgh MR oI iene:
ol or openzenanil, dlbGl’ AFEbRANERL" (Uit USGH: YbuiflbRh RARARENAENE tre:
use e

chl orobenzene are erab i nterfacta ycondensSati on
reaction can ;ihﬁ)rag:l(lﬁhelt atzb,d-dhyethﬂtziai gatiE hyslcmdyp@yl)%h&pmm; ardy6- dnmmlngd

Iy Nalk di i byt t I
and N ot hyl pigbbTeIG SEap >§m°”' Tt G i dravehebe mogie e
t t f d 38 123
e used | vio e 5B BRiPRR T Bt 2%@'%“%@"5%%@8%‘%‘3%’23 e e
io n a ﬁel i ber dtydrcmmheu:@m}rchihlemj pmp’ame,r 1y-bisgd- hgirox;ymhrhquomnpyl)phemlpm ,6-
ranchi ng agen ui ents ar 0
4, 6-di metg hy?%zs(ihz rt"?‘}’(ss @’d 3‘1‘2 q?'?lg’e pt enes” héd@?‘ﬂ@mﬁw 5'141
2,4, 6- 1 (4- hydrasyRA M%tanehex%m Eo qg Reybenz e

Myl DfopARD (Fenyd 3ﬂ YSRGS

,1,1-tri(4 5 hydroxyphenyl)ethane oxyphenyl)phenylnethane
, 2- bi s[ 4, 4- bersplhalatedr tntlyl@hbyd]d)&ytpymyb)mﬁ;phq: pteta@r(d:hydroxyphenylisopropyl)-

1

2, 2-

2, 4- bi s(4- hydr ox enyl i sopropyl,) ol,; 2,6- . .

bi s( 2- htfﬁr Oxwhgng)&gmﬁtémen 291,(? -tﬁ%ﬁ%ﬂ@ﬁ%pyl)-l,3,5-trusopropylbenzene, 2,4-

2- (4- hydr oxyﬁhgw 43, QXBéQ enx Bﬁ@p%ﬂﬁ"d ; 3,3-bis(3-methyl-4-

hexa( 4- (4- hydr oxyp )ﬁ, %so?or opy phenyl - ride;  3,3-bis(3-methy
hydroxyphenyl) 2-0x0-2,3- d1hydr01ndole l 4 bis—(4',4"-dihydroxytriphenyl)methyl)-
benzene and especially: 1,1,1-tri(4-hydroxyphenyl)ethane and bis(3-methyl-4-hydroxy-
phenyl)-2-ox0-2,3-dihydroindole.

15
The 0.05 to 2 mole %, based on bisphenols used, of branching agents or mixtures of

branching agents that can optionally be incorporated can be fed in together with the

bisphenols or added at a later stage of the synthesis.

20 Chain terminators can be used. Phenols such as phenol, alkylphenols such as cresol and
4-tert-butylphenol, chlorophenol, bromophenol, cumylphenol or mixtures thereof are
preferably used as chain terminators in quantities of preferably 1-20 mole %,
particularly preferably 2-10 mole % per mole of bisphenol. Phenol, 4-tert-butylphenol
and cumylphenol are preferred.

25
Chain terminators and branching agents can be added separately or together with the

bisphenol during the synthesis.

The production of the polycarbonates for the compositions according to the invention

30 by the melt transesterification process is described, for example, in DE-A 4 238 123.

The incorporation of the UV absorbers into the compositions according to the

invention takes place by conventional methods, e.g. by mixing solutions of the UV



‘terepht hal ate; tetra(4-hydroxyphenyl)net hane;

tetra(4-(4- hywoodayqaesyl i sopropyl) 10 phenoxy) net hane; PCT/EP01/05562
-a,a',a"-tris(4-hydroxypheny|)-1,3,5-triisggtopylbenzene; 2, 4-

di hydr oxybenzoi c acid; trinesic acid; cyanaric chloride;

.3, 3-bi s(3-net hyl -4- hydroxyphenyl) 2- 0X0- 2, 3-di hydr oi ndol e;

1, 4-bis-(4',4"-di hydroxytriphenyl)nmethyl)- benzene and espeC|aII%
1,1, 1-tri (4- apeorbsey pridnsolytianh Hh cheaplastish 41 suitablengrganic ﬁyldmswuc as CHyCly,

phenyl ) - 2- ox % gjaﬁ(agé ylgarl(s) eggtgéi earoxjn?tl Th & h?orgl?enEQnez leﬁes b aﬁl%d sildtance

bi sphenol s use ran ures o ranchi ng agents that
can opti onal Inixbeed dr€ ﬂrep(hbﬁiogdusbﬂrbyb@ow‘;vﬁdndaﬁs pedatble rby\m»(trhsldirh &@he bolsfidrenol s

or added at a |ater stage of the synthesis. 20 Chain n]nat?rﬁ cgnbbe
used. Phenol gnixiEes 2% maw@# bya KRG HBFES s GYARORLNG S 6P followe

4-tert- Qytylggﬁﬂ bn S PLQRY §&@O| bronophenol, cunyl phenol or m xtures
t hereof are pre erabl'y used as chain ternminators in quantities of

preferably 1-20 nole % particularly preferably 2-10 nole % per nol e of
bi sphenol . Phenol, 4-tert-butyl phenol. and cu hen are preferred,, 25
Chai n tor i nalireomasaBRaAReATdiRg KydRtaveatsn G e ﬁ%ﬁa@talpeﬁuya@? Mgkt her
with the bisplenobedyring the synthesis. The production of the

pol ycarbonates for "the conpositions according to the invention 30 by the
melt transesterification process is described, for exanple, in DE-A 4 238

o the 10 nvertTae BROE TBIaEc By CBR I Motk HOBSTAB PP g R
sol utions of HdmolkMENQsQEFRE3IRA feoloERR HoBoROuch as e.g. pentaerythritol with fatty
acids, as described in DE-A 33 12 158, EP-A 0 100 918, EP-A 0 103 107, EP-A 0 561
629, EP-A 0 352 458, EP-A 0 436 117, or esters of fatty acids with Guerbet alcohols,
which are described e.g. in US-A 5 001 180, DE-A 33 12 157, US-A 5 744 626, can be

15 mentioned here as examples.
The compositions according to the invention can additionally contain stabilisers.

Suitable stabilisers are, for example, phosphines, phosphites or epoxides or Si-
20 containing stabilisers and other compounds described in EP-A 0 500 496 and US-A 3
673 146. Triphenyl phosphites, diphenylalkyl phosphites, phenyldialkyl phosphites,
tris(nonylphenyl) phosphite, tetrakis(2,4-di-tert-butylphenyl)-4,4'-biphenylene
diphosphonite and triaryl phosphite can be mentioned as examples. Triphenyl-
phosphine and tris(2,4-di-fert-butylphenyl) phosphite are particularly preferred.

25
Furthermore, the compositions according to the invention and the products made
therefrom can contain organic dyes, inorganic pigments, fluorescent dyes and
particularly preferably optical brighteners.

30 The compositions according to the invention can be used for the extrusion of sheets.

These sheets can be provided on one or both sides with co-extrusion layers.



:-9 absorbers with solutions of the plastics in suitable organic solvents,
such as CH2CIWO 01/92B%%l kanes, hal ogenated aromati cs, chlorgﬁﬁﬂﬁﬁﬂ@55ﬁd

"Xyl enes. The substance m xtures are then fypnmogeni sed by known neans,
preferably by extrusion. The solution mxtures are renoved by known neans
. by evaporating the solvent followed by 5 extrusion, e. in extruders. The

g.
conpositions according to the invention.can additiqpall ot ai ui. t abl e

moul d  r el eade-RHBIORPeN e %@%I@Wﬂ&e@@%&gé’% ﬁ‘f\SOY 3 a&g Eﬁ’hé %sters
of 1 ong-chainjghkphatic acids and alcohols. Esters of fatty acid al cohols

or polyols, such as e.g. pentaerythritol with fatty acids, as described in
DE-A 33 12 158, EP-A 0 100 918, EP-A 0 103 107, EP-A 0 561 629, EP-A 0 352

458, EP-A O 6 11 o sters of fatty. acids.,.with Guerbe | cohal s whi ch
are deser pecanye Uy, BbsePRrE o congiubief Rncilin botposigas jhel i orBaly ro
be 15 menti qredshier freapri%abR! QBose TREMPOURIOS ichpBRS FC CPlettiveyy t roteiing

invention can additionally contain stabilisers. Suitable stabilisers are,
for exanpl e, nohwsibhnaiedronphbs pight ewingrto dhrix pberption @pacitybebayn el mitand

stabilisers and. ot her, conpounds.descri.bed i -A 0 5 and US-A 3 673
146, Tr1 pheny P BRSSPSR RERGRET Y Fors Babid ek aui0f aftineys
phosphites, tris(nonyl phenyl) phosphite,
tetrakis(2,4-di-tert-butyl phenyl)-4, 4" -bi phenyl ene di phosphonite and
Lriaryl  phosiiteblc diV; abwrbrnaieceesially o amppibds Tt fopmelaiD desepbgshinn Oand
tris(Z,ﬂjdi-R@quBytylphenyl) phosphite are particularly preferred. 25
Furt hernore, the conpositions according to the invention and the products
made

wherein
15
R'andR*  are the same or different and signify H, halogen, C;-Co alkyl, Cs-Cyo
cycloalkyl, C;-C)3 aralkyl, C¢-C 4 aryl, -OR® or (CO)-O-R> with
R’ = H or C;-C4 alkyl,
20
R?and R* are also the same or different and signify H, C;-C4 alkyl, Cs-Cs
cycloalkyl, benzyl or Cs-C 4 aryl,
m 1s 1,2 or 3 and
25

n is1,2,3or4,



“therefrom can contain organic dyes, inorganic pignents, fluorescent dyes
and particulwo 01/923%% er ably optical brighteners. 30 The cBapIRK1I05H6
~according to the invention can be used for,jthe extrusion of sheets. These
sheets can be provided on one or both sides with co-extrusion |ayers. WO
.01/ 92395 PCT/ EPO1/ 05562 -10 Co-extrusion per se is known fromthe
literature (cf. e.g. EP-A 0 110 221 and EP-A 0 110 238). Suitable W
absorbers for the co-extrusion nmoul di ng conpositions that can optionally 5
be used are conpounds capabl e of effectively protecting
poIycarbonat2&?P§%?§£%¥#gﬁﬁﬂgvﬁng to their absorption capacity bel ow 400 nm
and having a agul ar wg%ght of preferably nore than 370, preferably 500
and nore. Suit 3 bers are esaﬁﬁ%all e conpounds of formula
(I'1) described @ 10 99/05205 where and R2 are the sane or
different and si QR )y, hal ogen, Ci1-Clo al -Cl10 cycloal kyl, C7-C13
aral kyl, C6-Cl4 ar -OR5 or-(CO-OR5 W = Hor Cl-C4 alkyl, 20 R3
and R4 are also t me_or ?bﬁhﬁk@nt and s Nfy H Cl1-C4 al kyl, C5-C6
cycl oal kyl, benzyl or aryr, a

HO OH ‘
(R)m (R)m

wherein the bridge signifies

|
—(CHR®), —C—0— (Y-O);—C—(CHR");—

and
5

R', R%, m and n have the meaning given for formula (II), and wherein
p is an integer from 0 to 3,

10 ¢ is an integer from 1 to 10,
Y is —CHz-CHz-, -(CH2)3-, -(CH2)4-, -(CH2)5-, -(CH2)6- or CH(CH3)-CH2-

and
15 R’andR* have the meaning given for formula (II).

Other suitable UV absorbers are those which represent substituted triazines, such as
2,4-bis(2,4-dimethylphenyl)-6-(2-hydroxy-4-n-octyloxyphenyl)-1,3,5-triazine
(CYASORB® UV-1164) or 2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-(hexyl)oxyphenol
20  (Tinuvin® 1577). Particularly preferred as a UV absorber is 2,2-methylenebis(4-
(1,1,3,3-tetramethylbutyl)-6-(2H-benzotriazol-2-yl)phenol, ~ which is  marketed



‘misli2or3and 25 nis 1, 2, 3 or 4, WO 01/92395 PCT/ EP01/ 05562 -11 (R2)m
and t hose of WOrew#239%111) (Bridge) wherein the bridge sigRCITERPIRSSG2 - (CH
7 :CGp- (Y-0)a-CG(CHR4 ~a )v 5 and R, _ﬁZz_in and n have the neaning
given for fornmula (11), and wherein p is an integer fromOto 3, 10 q is
.an integer from1 to 10, Y is -CH2-CH2-, -(CH)3-, -(CH2)4-, -(CH2)5-,
-(CH2)6- or CH(CH3)-CH2- and 15 R3 and R4 have the_peaning given for

formul a (11).commesgialdypg %{Wém@ﬁ%%ro/ﬁ%ﬁas&%h eL/% Rds EheHVeapspdsrsdugitioned

substituted Gy itable. The UV absorber Uvinul® 3030 from BASF AG
2,4-bis(2,4- dflr%tz‘%% enyl%} gg fulhaderoxfl 4- n sc%tefll c}gl(%/uphenyl )rom 3,5-triazine

( CYASO?B( r) Wtdiddadin WO 96/ 15102 example 1, (formula (I) with R; to R 49 = H) can also be
2- (4, 6-di phenu%fle& 1,3,5-triazin-2-yl)-5- ( hexyl ) oxyphenol
5

The compositions according to the invention can additionally contain antistatic agents.

Examples of antistatic agents are cationic compounds, €.g. quaternary ammonium,
phosphonium or sulfonium salts, anionic compounds, e.g. alkyl sulfonates, alkyl
10  sulfates, alkyl phosphates, carboxylates in the form of alkali or alkaline-earth metal
salts, non-ionogenic compounds, e.g. polyethylene glycol esters, polyethylene glycol
ethers, fatty acid esters, ethoxylated fatty amines. Preferred antistatic agents are non-

ionogenic compounds.

15  All feedstock and solvents used for the synthesis of the compositions according to the
invention can be contaminated with corresponding impurities from their production

and storage, the aim being to work with the cleanest starting substances possible.

The mixing of the individual components can take place by known means, both
20  successively and simultaneously and both at ambient temperature and at elevated

temperature.

The incorporation of the additives into the compositions according to the invention
preferably takes place by known means by mixing polymer granules with the additives
25  and then extruding, or by mixing the solutions of polycarbonate with solutions of the

additives and then evaporating the solvents by known means.

The proportion of additives can be varied within broad limits and depends on the
desired properties of the compositions.

30
The total proportion of additives in the composition is preferably 0.01 to 20 wt.%,
preferably 0.05 to 5 wt.%, particularly preferably 0.1 to 1.5 wt.%, based on the weight

of the composition.



+20 (Tinuvin(r) 1577). Particularly preferred as a UV absorber is

2, 2- met hyl enewios¢1492395 PCT/EP01/05562
(1,1, 3, 3-tetranet hyl butyl)-6-(2H benzotri aﬁol -2-yl)phenol, which is

mar ket ed WO 01/ 92395 PCT/ EP01/ 05562 -12 comnercially as Tinuvin(r) 360 or
.Adeka Stab(r) LA 31. The UV absorbers nmentioned in EP-A O 500 496 are al so
suitable. The WV absorber Winul (r) 3030 from BASF AG obtained in WO

96/ 15102, exanmple 1, (formula (1) with RLto R 40 = H can also be wused. 5
The conpositigns. accor.din Lavient | AN I tai
antistatic ag " p@xlgrgrrﬁi %uslg 0 tgllaﬂ%il F%%%Ogg%egﬁggﬁagjgg%bgpt? (Sﬂr)#g&gsgh%fgﬂﬁ%ls,

€. g. quaternagy RIS tys, budhibspfiees, Uiy filiwltdpel doiid shbdts, maliii wall cheets,
conmpounds, e.g. alkyl sulfonates, alkyl 10 sulfates, alkyl phosphates,

car boxyl at es Gorrugped sheekn wessels.|pipes apd ofhek arofifs. Bathe ﬁoxmlépnal gigthods, such

non-i onogeni c,.C oynd . yet hyl-ene q S P - hy |

gl ycol e?herass, %;Bz;t F(B} §{:eisg %ggl@?l& %M&%I g)tg[e @at(?yhgﬁlﬁgsmoérﬁg ér?g‘g

anti stati c agenimsitioas cuarasol lerpooeesdsed imtonmodilds. 15 All feedstock and
solvents used for the synthesis of the conpositions according to the

i nvention can be contam nated with corresponding inpurities fromtheir
producti on - and. SERAGE tsBsAirdlbBe 1 dnt Qi kni dofhploBiofd §&afdihg 56 aht 1 NG
subst ances possible. The mi xing of the i1ndividual conponents can take place
by known neansyemiohHor 2@ pwduasmi ofed phaped abjacti(pradets)s e ane ob anulti-dayer

anbi ent t%rrperature nd%tat el evated tenperature. The incorporation of the
addi ti ves Y nt BSERS 15BHYMEIShs according to the invention

The invention also provides products that have been made incorporating the
compositions according to the invention. The compositions according to the invention
can be used for the production of solid plastic sheets and multi wall sheets (e.g. twin
15  wall sheets, triple wall sheets etc.). The sheets also include those having an additional

outer layer with an increased content of UV absorbers on one side or on both sides.

The compositions according to the invention enable products to be made with
improved optical properties, especially sheets and products made from them, such as
20  e.g. glazing (solid sheets, multi wall sheets and corrugated sheets) and structural parts
in the building sector and in the automotive sector, and also plastic headlight lenses and
spectacle lenses and lamp housings, lamp covers, housings for the electronics industry,

bottles and films.

25  Subsequent treatments of the products made with the compositions according to the
invention, such as e.g. thermoforming or surface treatments, e.g. coating with scratch
resistant paints, water-spreading coatings, vapour deposition, sputtering, laminating
with films or sheets and similar, are possible and the products made by these processes
are also provided by the patent.

30
The invention is further illustrated by the following examples, without being limited to

these.



~preferably takes place by known neans by m xi ng pol ymer granules with the
addi tives 25 WADIREM extrudi ng, or by m xing the sol uti onBCEEP01/05562

" pol ycarbonate with solutions of the additjyes and then evaporating the

sol vents by known nmeans. The proportion of additives can be varied within

.broad limts and depends on the desired properties of the conpositions. 30
The total praoportion of additives in the conposition is preferably 0.01 to
20 wt. % pr&zg%ﬁl 0.05to 5 w.% particularly preferably 0.1 to 1.5

wt.% based on the weight of the conposition. WO 01/92395 PCT/ EPOL/ 05562 -
13 The conpositions thus obtained can be converted to shaped objects
(products), shechrepare the gest paedes fotestsofstp hua pelysarbbndse ewith fhiel made hidnhem

tapes, solid eet s ti. wal]. sheets, corrugated sheets, vessels, pipes
and ot her pr d‘?@?@@f@%h@lnﬁn{%&ﬁl@%zﬂ pp}gfaﬁ%g%,e irﬂgln YHASAL: JeV %Pgeﬁ’r ess
noul di ng, 5spicunagy, Wt b WeHlINGow indel] (MAR)ST 6194} 101 MG at BUO°C GAAMISkE icABs can

al so be processed into cast filnms. The invention thus also relates to the
use of the cowmpeempourdsdaativthdispryified quartity phldnatisorber @3 10He opadeincciednh of a

' : f |t} -] ' | f
nierest. The TGN BT E ReloadBshin ¥ 8mun AR S Fals e

i ncor porati ngnad&qronem@p@grhﬁﬁlm iafee@drtinbglding. t he i nvention. The
conpositions according to the invention can be used for the production of
solid plastic sheets and nulti wall sheets (e.g. twin 15 wall sheets,

triple ""%P' SRS uttifig bf thlQSHRAS TR phlcE t & BRlaHIE RIS WY (A, with

addi ti ona
a 6.5 W xenon burner in a cycle of 102 min illumination and 18 min spraying with

demineralised water with illumination. The maximum black panel temperature was

60°C (% 5°C).

15 The light transmission, the yellowness index and the haze were determined in
accordance with ASTM specification D 1003 using Haze-Gard plus apparatus from
BYK-Gardner GmbH, D-82538 Geretsried.

Table 1 gives a compilation of the results.

20
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Tinuvin® 350 =

Uvinul® 3030 =

propyl)phenol

formula (I) with R, to R4 equal to H.

2-(2H-benzotriazol-2-yl)-4-(1,1-dimethylethyl)-6-(2-methyl-

The result shows that the injection moulded sheets incorporating Uvinul® 3030 have

lower haze values and better light transmission values than the injection moulded

sheets incorporating Tinuvin® 350. This is true at least in a range of concentration of

0.1t0 0.3 wt.%.

At concentrations of Uvinul® 3030 that are too high (0.8%), the haze becomes too

great. Polycarbonate sheets with such high haze are no longer usable.

Table 2:

Development of the yellowness index and haze with artificial weathering (Xe-WOM),

(cycles: 102 min irradiation; 18 min irradiation + water spray)



~made from these granul es by injection nmoulding. 10 The weat hering of these
sheet s, t ook PWVeH/9239% Weat her-o-nmeter from Atlas, USA, w PRT/EP0/0556% xenon

*burner in a cycle of 102 min illum nation gnd 18 mn spraying wth

dem neralised water with illum nation. The maxi num bl ack panel tenperature

.was 60C ( 5C). 15 The light transm ssion, the yell owness index and the

haze were determned-in—accordancew-th-ASFM-specification-bD-1003-using

Haze- Gard pllus apparatus ffom BYK- Gardner YSHBpnesSindeI3g Geretsried. Tabl e

1 gives a cqnpitatgm of the Tesyifs. 20 WO 0T5§#395 - 19 Tabig)g.

PCTI EPOL/ 05562 No. absor ber HazeTr ansm sisi on AO0. 3% Ti ndvin 3 8 .h784. 0

BO. 2% Ti nuvijn 3501.85. 4% 0. 1% T4.9uvi n 3501. 3851.9% DO. §% Uvi rd2l4

Z

30304. 283. 7% E0. 3% Uvi nul 30301 485.8% FO. 2% Uvinul 30301 286 0% G0 1%
UWvi nul  3030Q. 986. 29% HO. 029 Uvi nul4-30300. 586. 5% 104 215
H 4.1 214 293

The result shows that B and F are very similar in their weathering behaviour. H is
striking for its excessively marked yellowing. These polycarbonate sheets are not
suitable for glazing. The concentration of 0.02 wt.% Uvinul® 3030 is too low for

5 adequate UV stabilising.



cTinuvin' 350 = 2-(2H benzotriazol -2-yl)-4-(1, 1-di et hyl et hyl ) - 6- (2- et hyl -
5 propyl) pher®O 092398 ' 3030 = fornula (1) with R to R40 BGWAIPKIOSEO2 The
“result shows that the injection noulded sheets incorporating Winul 3030
have 10 | ower haze val ues and better |ight" transm ssion val ues than the
.injection noul ded sheets incorporating Tinuvin(r) 350. This is true at

| east in a range of concentration of 0.1 to 0.3 wt.% At concentrations of
Wi nul (r) 304daimst are too high (0.8%, the haze becones too 15 great.
Pol ycar bonat e sheets with such high haze are no | onger usable. Table 2:
Devel opnent of the yell owness i ndex and haze with artificial weathering
(Xe-VWOV), 20)( cydTaspositidd containing adi ation; 18 mn irradiati on + water
spray) WO 01/92395 -16 PCTI EPOL/ 05562 Yel | owness i ndex No. 0 h5000 h8000 h
B4.917.322.4 F4.916.421.5 H4.121.429.3 The result shows that B and F are
very simbkar in thgi Btf%MéﬁfihB&mﬁﬁUF&%erﬁd s striking for its
excessively marked yel |l om ng. These pol yCarbonate sheets are not suitable
for glazing. The concentration of 0.02 wt.% Uvinul (r) 3030 is too |ow for

b) one or more different compounds according to formula (I)

10

wherein

R to Ry are the same or different and are selected from the group

15 consisting of H, alkyl, halogen and —CN.

2. Composition according to claim 1, wherein R; to Ry are equal to H.



5 adequate UV stabilising. WD 01/92395 PCT/EPO1/ 05562 - 17 Clains 1)
Conposi tion MUY 5 a) a transparent thernopl astic poPGREPIAMNESE?) one
“or. nore different conpounds according to fgrnula (1) 10 wherein 15 R to
R40 are the sane or different and are selected fromthe group consisting
.of H, alkyl, halogen and -CN. 2. Conposition according to claim1l, wherein
R, to R40 are equal tqo H WD 01/92395 PCT/EPQ1/ 05562 - 18 3. Conposition
accor di ng t o Jcl SPHROSI accordipg thclappy hiok 2@}*8@1& epngri 08, 19, 1§ Wiy of the

conpounds accor giRsninds AR6MMP 0 fbimuldr).Conposi tion according to one of
claims 1 to 3, wherein the transparen% 5 thernopl astic polynmer is selected

fromthe group consisting of polycarbonate, polymethyl methacrylate,
pol yet hyl et hacryl at.e, pol ystyrene, poéy ul fone, _styrene-gcrylonitrile
copol yner, péry§8¥@9?“%bﬁ§8¥ﬁ9éeﬁb‘?%r8 EWQFaPéP 3pd¥?ﬁﬂ?yﬁ@ném“pmem
terephthakate, @GRRACYIASE STy RE ROlYRIQYEMeht S8R tHRiAhE I pdlycarbonate
cycl ohexanedi net hanol , copol yesters of polybutylene terephthalate with
polymethyl methacrylate, polyethyl methacrylate, polystyrene, polysulfone,
styrene-acrylonitrile  copolymer,  polyester, polyethylene terephthalate,
polybutylene terephthalate, copolyesters of polyethylene terephthalate with
cyclohexanedimethanol, copolyesters of polybutylene terephthalate with
10 cyclohexanedimethanol, polyether sulfone, polyethylene, polypropylene and

mixtures of the above polymers.

5. Composition according to one of claims 1 to 3, wherein the transparent
thermoplastic polymer is polycarbonate.
15
6. Composition according to one of claims 1 to 5, which additionally contains 0.01 to
1 wt. % pentaerythritol tetrastearate or glycerol monostearate or fatty acid esters of

Guerbet alcohols or mixtures thereof.
20 7. Product containing the composition according to one of claims 1 to 6.

8. Product according to claim 7, wherein the product is selected from the group
consisting of sheets, solid sheets, multi wall sheets, corrugated sheets, glazing
panels, greenhouses, conservatories, bus shelters, advertising panels, signs, safety

25 screens, automobile glazing, windows, roofing, plastic headlight lenses and

spectacle lenses.

9. Product according to claim 7 or 8, wherein the product is multi-layer and wherein
at least one layer contains a sufficiently high content of a UV absorber that the

30 layers below it are protected from the harmful effects of UV light.

10. Product according to claim 9, wherein the layer with the increased proportion of

UV absorber is applied by co-extrusion.



10 .cycl ohexanedi nmet hanol , pol yet her sul fone, pol yethyl ene, pol ypropyl ene
“and i xt ur eswofo1tfe9z:bove pol yners. 5. Conposition accor dPEG/ERILOAE620f
-clainse 1 to 3, wherein the transparent 15thernoplastic polyner is

pol ycar bonate. 6. Conposition according to dne of clainms Ito 5, which
.additionally contains 0.01 to 1 w. % pentaerythritol tetrastearate or

gl ycerol nonostearate or fatty acid esters of 207. Guerbet al cohols or

m xtures thereof. Product containing the conmposition according to one of

| ai 1t 4 8..Prod . ' i ¥ ol |
Celeoted 1 1ot PP GRS ERERTY Ut dh e Tofer MR RelpRaRfin bF,

sheet's, corrugatathtsbdet is apglieddiyngintipgnel s, greenhouses, conservatori es,
bus shelters, advertising panels, signs, safety 25 screens, autonobile

gl azi ng, wi ndows, roofing, plastic headlight |enses and spectacle |enses.
9. Product according to claim7 or 8, wherein the product is nulti-I|ayer
and wherein at |east one |layer contains a sufficiently high content of a
UV absorber that the 30 layers belowit are protected fromthe harnfu
effects of UV light. 10. Product according to claim9, wherein the |ayer
with the increased proportion of UV absorber is applied by co-extrusion.
WO 01/ 92395 PCT/ EPOL/ 05562 -19 11. Product according to claim9, wherein
the layer with the increased proportion of UV absorber is applied by

pai nti ng.



