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; e3e\dh(67Tf4 PCT/ EPOL/ 11870 1 Conposition containing thernoplastic

pol ymers The present invention relates to conpositions containin

t her mopl astic pol yners and benzotriazol es as UV absor ber aH@TbE]?ngUtggo
produced therefrom The products 5 according to the invention are
preferably multilayer sheets in which onelor both of the outer |ayers
consi st of the conpositions according to the invention. Sheets contai ning
t her nopl astic polynmers are known. 10 Pol ycarbonate sheets are known for

exanple from @]%-ﬁ@/ogit%oco%%ﬁac h@fxﬁoﬁ’l&g’t‘{é ngﬁgmfegsr a plurality of

appl i cations. are pro or- exa y extrusion of

pol ycar bonat e- cont ai ni ng conposi tions and optionally coextrusion with

pol ycar bonat e- cont ai ni.ng conpasitions which contain an increased proportion
of UV absor bel§¢ Piaseipnyention selaigs o canpposiions gontainingghergwplastippolyBists andded

sheets made o &?(;90 a (.N] )qﬁ*g SL 1] ] [
difficulty vo gl?l?):t% a%smgrg%gésre oﬁpsu @t ’il’lltog?%g @@h@%ﬁ iogl;eglpgosa.%cﬁo
DE-A 1 670 595hcdoediafes thidiavestionedre @réfeaBigt hultizayee shedtsein pridtie bh€dr betht dre
nmonomneri c benzotriazoles owing to their considerably lower volatility in

t he pol ycar boihst @iterdaysrsennsist ahthe sowpesitiensgeordmeds theuisvaniont such sheets
is the depositing of volatile conponents fromthe pol ycarbonat e-cont ai ni ng
conpositions or general 25 thernoplastic polyners on the calibrator (with

mul ti-wall shegatas cortaiaihptthemioplds@s polfitietshré Rhdwh.sheet s) which can lead to
surface defects. Vol atile conponents are, for exanple, UV absorbers and
ot her | ow nol ecul ar conponents of the conpositions. The di sadvantage of the

sheet s accgy di IO rt i s that th he 30 shee is
dver sl y 3t 1 GoPePabite st Bhbuh T Sl B TH N A e BRERG, 5e7
PCT/ EPOL/ 1187 @or2a I'ptiaiifN6H apaRf6@! ITRS dré Produded, "Rk texBiipleh ®yCaRRRRINt ONS
cont ai ni ng pol ycarbonate or general thernoplastic polynmers, particularly
during coextr pelysarbonate-containing compositions and  optionally  coextrusion  with

polycarbonate-containing compositions which contain an increased proportion of

UV absorbers.

15
EP-A 0 320 632 and EP-A 0 247 480 describe coextruded sheets made of
polycarbonate-containing compositions which contain a difficulty volatile UV

absorber based on substituted benzotriazoles.

20 DE-A 1670 951 teaches that dimeric benzotriazoles are preferred to the monomeric

benzotriazoles owing to their considerably lower volatility in the polycarbonate.

A problem which occurs during extrusion of such sheets is the depositing of volatile
components from the polycarbonate-containing compositions or general
25 thermoplastic polymers on the calibrator (with multi-wall sheets) or on the rollers
(with solid sheets) which can lead to surface defects. Volatile components are, for

example, UV absorbers and other low molecular components of the compositions.

The disadvantage of the sheets according to the prior art is that the surface of the

30 sheets is adversely affected during prolonged extrusion owing to the above-
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The increased evaporation of the UV absorber fromthe nelt of the
conpositions 5 containing pol ycarbonate or general thernoplastic polyners

| eads to coating deposition on the calibrator or the rol | eP§TERRPY] ply to
the formati on of defects of the sheet surface (for exanple white spots,
undul ation, etc.). In addition, the rubbedoff polycarbonate or the
rubbed-of f thernoplastic polyners on the calibrator generally leads to

pul verul ent depositions on the coextruded pol ycarbonate sheets or 10 sheets
of thernopl asmeﬁﬁ&sécyaﬁg&mﬂmr&ﬁltﬁ&ﬁqeﬁfofmeco%&%ﬁfahs b&%ﬁﬂiﬂggﬁbl carﬁohaﬁ{eef ore
to optimse conpositions contal ning thernoplastic polyners that the good
sur face qual i bygaferdl hieerevoplastitepblginemt partanarbeduratgaionetusiert. h const ant
protection agai nst UV radi ation during extrusion of the 15 conpositions to
formsheets, even with a prol onged continuous node of operation. According
to the inventirgpindBe@ty S8 HRNSVSIofblr BoY il gl REQ HiGl can
be obtai ned fromlgt1 re gorrp%gr?t?dons accordéi na t{) t0 e}gnvent ?oﬁ%’&%‘gp%ﬂlﬁ}s

sur pri si nglsy bestainingu pdltchdionate mpo fieherah shevriophastic npagiderdsi trads ato  coating

t hernopl astic polymers, alsg contaip t different UV absorbers in a

speci fic wei gHEPISHqnOR H‘ecﬁﬁ‘gb’élﬁ;ﬂftq{éﬁe é‘\lﬁ%f%%‘éf gﬁf’g{]}’otﬁj tae dormatign ot wgtects ethe
invention. Produgls Wpked 6 100k fL f : -1 )

achi eve the object accgrét;g nlg&ta%ﬁ)tﬁe ?n%ﬁ%’i%ﬁ@aggﬁ%ﬁéfo j&e)cgttlé%g@%}%ﬁg to

t he i nventi onoffS pabybarburdle byt thee ruistedaitt hermopiastic gliyanhers ngn Ghd datibidborpar t s
by wei ght of one or nore different corrgounds of Fornul a fl) LeA 34 887

PCT/ EPO 1/ 11826nesally Igads toj pylyerulgpicierositiprs onydsicoerudse palycridpasie shasts or
represent 4, - -alkyl, CS- to 5 C ~ o-cycloalkyl, C-- to C
i 3-aral kyl:d, gﬂ%e %o &erﬁloﬁ’-léasgg/??&% S or -(CO-ORS, where RSis Hor Cl- to
C4-alkyl, R3 and R4 are identical or different and represent H C - to

C4-al kyl, CS- to C6 10 cycl oal kyl ,ben_z;(ﬂ or C6- to Ca-aryl, msl,2 or 3
and nisl, 2, 3 dihespbjegtof the present invention is therefore to optimise compositions containing

thermoplastic polymers so that the good surface quality of the extruded sheets can be

retained with constant protection against UV radiation during extrusion of the

15 compositions to form sheets, even with a prolonged continuous mode of operation.

According to the invention, the object also consists in providing products which can

be obtained from the compositions according to the invention.

20 It has surprisingly been found that compositions which, in addition to thermoplastic
polymers, also contain two different UV absorbers in a specific weight ratio to one
another achieve the object according to the invention. Products which can be

obtained from these compositions also achieve the object according to the invention.

25 The object according to the invention is achieved by the use of mixtures containing

0.1 to 15 parts by weight of one or more different compounds of Formula (I)

LeA 34 887



and 0.001 to 0.4, preferably 0.001 to 0.4 parts by weight of one or nore
different corrpounds of Formula (I1) LeA 34 887 PCT/ EPOL/ 11870 4
wherein R and X are identical or different and are H or al R{T/BPOKII&M0ar yI
5 in compositions containing thernoplastic polynmers for inproving the
extrusion properties to the extent that, when extruding the conpositions to
formsheets, a good surface quality of the extruded sheets is obtained, The
obj ect according to the invention is also achieved by the use of m xtures
10 containing 0.1 to 15 parts b34 wei ght of one or nore different conpounds
of Formula (I111) (R1) Sl d 15 wherein Rl and R2 are identical or
different and represe al ogen, C - to O(Rz),l §&S- to 20 C ~

o-cycl oal kyl, C7- to G 3k al kyI - to C, 4-ary O or -(CO -0 RS,

where RSis Hor C -
\
! ! N—N D

PCT/ EPOL/ 11870

wherein

R! and R? are identical or different and represent H, halogen, C;- to Cp-alkyl, Cs- to
5 Cyo-cycloalkyl, Cs- to Cj3-aralkyl, C¢- to Cy4-aryl, -OR’ or -(CO)-O-R5 , where

R’ is H or Cj- to Cs-alkyl,

R? and R* are identical or different and represent H, C;- to Cs-alkyl, Cs- to Ce-
10 cycloalkyl, benzyl or Ce- to C4-aryl,

mis 1,2 or 3 and

nisl, 2,3 or4,
15
and 0.001 to 0.4, preferably 0.001 to 0.4 parts by weight

of one or more different compounds of Formula (II)

H—O R
e N\ (II)
/
=N
X
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5nis 1,2,30r4, OOS5 the bridge represents

-z (CHRL) p---CO--(Y-0q-CG-(CHR~ ~)P, wherein p is equal to 1, 2 aor 3,
gis an integer froml to 10, 10 Y is -CHz-CHz-, -(CHz)s-,PCEr 1411870
-(CHz)5" -(CHz)6-, or CH(CH3)-CHz- and Rl and Rl11 are identical or
different and represent H, C - to C4-alky#h, CS- to C6 cycloal kyl, benzyl or
C6- to C 14-aryl 15 and 0.0001 to 0.4, preferably 0.001 to 0.4 parts by
wei ght of one or nore different conmpounds of above-nentioned Formula (I1),
i n conpositioggefe@t ai ni ng thernoplastic polyners for inproving the
extrusion 20 properties to the extent that, when extrudi ng the conpositions
to formsheets, a good surface quality of the extruded sheets is obtained.
The use of m t of, .conpoun of Farmu]a ( (I1) or (11l1) and (I1)
in the sense a’&dé%‘%‘aﬁ’%{g&%{ﬁﬂ%ﬂn&@& rthahiyheK/ﬁHé‘B‘f mean that the
conmpounds of 25 Forrrula (1) and (I'l') or (111) and (I1) nust initially be
m xed with one anot her before they are used to stabilise thernoplastic

pol yner s agai hstcohd\iosiﬁdmﬁtbmainirmmmepl\miocbollymd;s faroingropimgnite eftrusiohmul a
(1) and compounds of Fagrmul a or conpounds of Formula_ (I111l) and
conpounds of PEPRINCE ﬁne)eXEfént ts‘mm%g"@&aéheyw@?mémnwf%mtahefftwoggt. c
pol yners for f&UeQ%lﬁﬁté/Q?@hé éﬁtﬁﬁé@éﬁélefs i866Qiding to the 30 invention. For
exanpl e, the therno ynmers can initrally be supplied with
conpounds of Formula (11) and then conpounds of Formula (1). LeA 34 887
PCT/ EPOL/ 11870 6 The object according to the invention is also achi eved by
a conposi t i on 188Gk asgondHEr HbBea d1vRBlH S Alsp sachisyed by the uss of mygtures
preferabl y 0. Hntﬁ?un"go wt.% particularly preferably 0.13 to 8 wt. %

0.1 to 15 parts by weight

of one or more different compounds of Formula (III)

R1
R R",

N\

. N7

- ( bridge ) N—N (I

HO™ 7 SOH
(R, (R)

15
wherein

R! and R? are identical or different and represent H, halogen, C;- to Cjp-alkyl, Cs- to
20 Cjo-cycloalkyl, Cs- to Cys-aralkyl, Ce- to Cy4-aryl, -OR® or -(CO)-O-RS, where

R’ is H or C;- to Cs-alkyl,

mis1,2or3and

LeA 34 887



5 one or nore different conpounds of Formula (1), and 0.00l to 0.4 w.%
very preferably 0.0015 to 0.35 w.% particularly preferably 0.002 to 0.3
Wwt.% 10 one or nore different conpounds of Fornula (I1). Ré@ﬂaﬂﬂéU@70
according to the invention is al so achieved by a conposition containing

t her mopl astic polymers and 0.1 to 15 w.% preferably 0.11 to 10 wt. %
particularly 15 preferably 0.13 to 8 w.% one or nore different conpounds
of general Fornula (111) and 0.0001 to 0.4 w.% parts by weight, preferably
0.001 to 0.4 wm.% very 20 preferably 0.0015 to 0.3 5 w.% particularly
preferably 0.002 to 0.3 wt.%one or nore different conpounds of Formula
(rr)y. o the nmnnduﬁds4pf Formul ae (1), (II) and (111) those where 25 R~ =

H, R2:Ci- to C8-al kyl, particularly RZ = isooctyl, RB =H R4 = H m=
1, n=4, R=Hor 2-butyl or tert.but§l or - CHBfé-phenyI X=C—- to
Cg aIkyI or -C(CH3)aphenyl or |sooctyl| p = 4 or 3, gq=1to 8, Y=

-(CHZ) 6 or 5- ( GdbriRige Eepresehtsanel—(mmeﬁp—m—ms@)gsr—(eﬂw EE@ﬂieiéllB?O 7 A
conposition in which the sum of thernoplastic polyners and conpounds
according to Fornula (I) and conpounds according to Fornula (I1) and

conpounds acc?rg&ﬂgl&g)EOQgpba (Irr) is 50 to 100 wt.%is preferred. 5
According to the vent’i on, ahy thernopl astic pol yners can be used.

Thernopl astic polymers selected fromthe group consisting of polycarbonate,
pol yester, polynethylnethac Iate transparent polyvinyl chloride,
transparent p8isat ieeseiromaANolde hi gh i npact pol ystyrene are preferred. 10
Pol yester,;ni n particul ar pol yethyl ene terephthal ate (PET) and copol yester
made of terephthalic acid, isophthalic acid, glycol and

cycl ohexane- 1YisdOmtdRnOkCHERY, Pl GCRETGH(GH 8- par CHAUH:CY,-pief er r ed.
Al so particularly preferred is polycarbonate, which is selected fromthe

group 15 consisting of bisphenol A honopol ycarbonate and copol ycarbonat es

based on the Koo IPROMELSGLERNSIAldu@idadedabliof - Dydhcoxupfieny! 3, 3.5

trimet hyl cycl ohexane I onacco e’ nvett
additional ly epibdlkylsbéhzQlort@;- & 6,,28ymt . % of esters or partial esters of

nmonohydr i c15t o0 hexahydric alcohols is also
and 0.0001 to 0.4, preferably 0.001 to 0.4 parts by weight

of one or more different compounds of above-mentioned Formula (II),

in compositions containing thermoplastic polymers for improving the extrusion
20 properties to the extent that, when extruding the compositions to form sheets, a good

surface quality of the extruded sheets is obtained.

The use of mixtures of compounds of Formula (I) and (II) or (III) and (II) in the
sense of the above paragraphs does not inevitably mean that the compounds of
25 Formula (I) and (II) or (III) and (II) must initially be mixed with one another before
they are used to stabilise thermoplastic polymers against UV radiation. Any use
which leads to compounds of Formula (I) and compounds of Formula (II) or
compounds of Formula (III) and compounds of Formula (II) being simultaneously
effective in thermoplastic polymers for UV protection is possible according to the
30 invention. For example, the thermoplastic polymers can initially be supplied with

compounds of Formula (II) and then compounds of Formula (I).

LeA 34 887



preferred. A conposition according to the invention which additionally
contains 10 to 6,000 ppm of heat stabilisers is also preferred. 25 In this
case, the heat stabilisers are preferably selected from t hBCEARH/11870
consisting of tris-(2,4-di-tert.butyl phenyl)phosphite and

tri phenyl phosphi ne. The object according 6o the invention is also achieved
by a product containing a 30 conposition according to the invention. LeA 34
887 PCT/ EPOL/ 11870 8 The product according to the invention is preferably
selected fro : LSt f Sl : : A sheet,
mul til ayer wﬁ%‘?%{gﬁ%g‘ﬁgg‘?% ?%Irlgg%@to ggé éslo ?Cg‘lmgﬁg%?] %Qﬁuﬁ\&){() flw V\anl't%)rﬁgﬁ | ed
part, mnufti -whetmepladticl pdymas tndMOtlhtot IGNgt%, prederglle @V, tockNweLd, padicalasly em

gl azing for greenhaquses, glazing for conservatories, S glazing for bus

st ops, advertP@f%@blﬁgéﬁc}P%@&-%sign, safety screen, notor car gl azing,

wi ndow and roofing. A nultilayer sheet is preferred, wherein at |east one

| ayer contains a conposition according to the invention. 10 A multilayer
sheet is absoofy &f morfeatiffershtedoRippuddeoftforinhl Oyt er nost | ayers of the sheet
or both outernost |ayers of the sheet contain a conposition according to
the invention. 15 In this case it is particularly preferred that the sheet
has at | east | nds t h 0 he o, nner. l,ayers..cont ai ns
a conpositi onalg&gg‘greéi%ng"l?‘(‘)’g (Qné/glltyn%é%%aﬁ%ﬁ?‘o? Egtocg'r%ﬁe‘ﬁttA’b?aer{cl%ur%%%%mfger%y
according to BOOPY @.3(Wt)%and conpounds according to Fornula (I1) or
conpounds according to Forrmula (I11) and conpounds according to Fornul a
(I'1) of which is preferably 0.02 to 1 wt.%in total. 20 The preferred
process f produci ng i heet s accofdi to.the invention is coextrusion.
The corrpogpti 3 %Ora‘gg%r%&%rﬁ tt%mfﬂ%mﬁsﬁc\)/{eﬁq@g}la @én additionally contain
conventional 25 additives, in particular conventional processing acids, in
particular nould rel ease agents and eluents and stabilisers, in particular
heat st abi | i s&heobjeefraceordingsR éhethventioniis glso a¢taevedbyanoimpoaition cantaping
Formula (1), (Il1) and (I11) are

thermoplastic polymers and 0.1 to 15 wt.%, preferably 0.11 to 10 wt.%, particularly
15 preferably 0.13 to 8 wt.%,

one or more different compounds of general Formula (III)

and 0.0001 to 0.4 wt.% parts by weight, preferably 0.001 to 0.4 wt.%, very
20  preferably 0.0015 to 0.35 wt.%, particularly preferably 0.002 to 0.3 wt.%

one or more different compounds of Formula (II).

Of the compounds of Formulae (I), (I) and (IIT) those where

25
R'= H, R®=C-1o Cg-alkyl, particularly R?= isooctyl, R}= H, R*= Hm=1,n=4,
R = H or 2-butyl or tert.butyl or -C(CHs),-phenyl, X = C;- to Cs-alkyl or -C(CHj3),-
phenyl! or isooctyl, p=10, 1,2 or 3, g =1 to 8, Y = -(CHy)s or -(CH3),, R'°=H and
R'=H.

30
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designated as UV absorbers in the context of the present invention. 30 LeA
34 887, ' ~ PCT/EP01111870 9 The conpositions according to the invention
and the products produced therefrom in particular sheets, PRAEHIWSBus
advant ages. The probl ens known fromthe prior art, such as deposition of
vol atil e conponents fromthe conpositions7on calibrators or rollers during
extrusion, do not occur. This advantage of the conpositions 5 according to
the invention occurs particularly when the conpositions according to the
invention arex,u : uge: i e | 0 f the
outer |ayers éf%§ﬂ£5§H§£?§ %@ﬁ???% %@Mtﬁ%qggﬁ%gg?%¢§%§h§%§3§gi%89P®n¥ﬁe
invention or as@otdingtd Remuuld () tahd sompswndstabeortiMgab Forhela (8 ahdvdmpouridse
conpositions according to the invention is preferably 3 to 8 wt.% in the
one or both o#fcerdingipfamuisdllyispideil Py 8rs0 sprefeeed-di ng to the invention
are well protected against UV radiation. The conpositions according to the
i nvention and the products produced therefrom al so have nunerous additi onal
advant ages 5 Fakcadmgnbehe inventiordig tiermoglastiti pugyrhérs tche b nven tThefindjaxgicgood
mechani cal properties which substantially correspond to 15 those of the

t her nopl ast i cPPyMpHerselfsted. fremt Mg nyPBD ~ comsistingd @ét Bolyeuberptag Pobyestse

i nvention hav i r riles, . | & . hi S when
transparent t RS ASGPRrhAd s bl plOLinSTRIR e B R, o
the inventi onSadhiml Kighémpdre polpyaat e peefeptsdr s 20 have proved to be
particul arly advantageous industrially. They may be processed w t hout
difficulty and do not exhibit any inpairnents in the final product. The
weat hering.registance corresponds .at |least,to th f sheet i.ch hay
been or odddedraBEar R ASTRR RS Rens BRbk Bl Brfl gk G s Bk had e
according to tdhéephtiRNhEAN idphadalE N@id, Oglfesi M@ cytibhexahél Richethanb) (&dre
comercially avail abl e. They nmay be produced by known processes. The total
per cent age by evanplaPEJG) aneparbenlady prefassdymer s and UV absorber in the 30
conpositions according to the invention is preferably 60 to 100 wt. %
particularly preferably 80 to 100 wt.% nost particularly preferably 90 to

100 wt. % LeAadd PBriculalyPsibtdeRELis1 387 rBéhatd) ewkieN DO SieldcRAS frafC afedighaipt O
the invention can al so contain additional conventional additives in the

convent i ondl qemsittingj afsbispheaakdAt haynopadycarkenatepirdceapiolycabaniton dased orpivent s.
A particul arl referred enbodi nent, of the inventiqn i s, 5 obtain ife 1N
addition to tﬁﬁgexdWP@WP?§ e ?ﬂ%ﬂgh céhpoﬁ@ﬂts,E%ﬂo&%§H%38¥$ﬁ%ﬂ§ggég%rding
to the inventi@Re®QIcPabh&@Rsai N any additional conponents, i.e. if the
conposi tions accordihng to the invention consist of the explicitly nmentioned

A composition according to the invention which additionally contains 0.01 to 0.6
20 wt.% of esters or partial esters of monohydric to hexahydric alcohols is also

preferred.

A composition according to the invention which additionally contains 10 to 6,000
ppm of heat stabilisers is also preferred.

25
In this case, the heat stabilisers are preferably selected from the group consisting of

tris-(2,4-di-tert.butylphenyl)phosphite and triphenylphosphine.

The object according to the invention is also achieved by a product containing a

30 composition according to the invention.
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conponents. 10 Conpounds of Formula (lI) such as 2, 2-nethyl enebi s-(4-(

1,1, 3, 3-tetranet hyl butyl)-6(2H benzotri azol - 2-yl ) phenol) are _sol d
comercially under the nane Tinuvin 360 or Adeka Stab LA SRCTCE(’.Prﬁ%WQ of
Formula (I1) are 2-(2-hydroxy-5-tertoctyl phenyl)-2H benzotriazole (Tinuvin
329), 8

2- (2H benzotri azol - 2-yl ) -4- (1, 1di et hyl et hyl ) - 6- ( 2- et hyl pr opyl ) - phenol

(Ti nuvin 350) or 2-[2'-hydroxy-3,5 15 di(

1, 1- di et hyl bepzy, = triag (Jd i1y L RUMN e
avail able fr o?hﬂ%:i ﬂbrg&%gg :cgrldﬁ_g;?‘g2@%éﬁ%ﬂghgﬁpgﬂsféﬁégl%sg%g%ﬁaﬁ?& He" et

Pol ycar bonat esorfstating hef corgbokiyti sheetaandtidyerg sheet,t haltilayentmutthwail theet,
products 20 obtained therefrom are honppol ycarbonat es, pol ycar bonat es and
t her nopl ast i cCPFEapE @#lﬁégﬁedowaﬁbwﬁ?F@ﬁefkp@%emalsr‘yalﬁaw@?%w H‘Hgé%‘%ﬂuér

wei ghts M-, o : r ¢ 0 d
particul ar of f‘“idéé‘fﬁ’%gg’téé’ﬂﬁé‘q%‘ggggf I%b?faglg g'?{é%l%%%ne}ﬁ)g%é% la%fgéfflﬁrng&gﬁgg%&e%t ive
sol uti on visscahizing fonbds stopgradretikiageoardings, sigit daferg saten,dastbt cal glazing,
guantities by wejght of Phenol/o-dichlorobenzene calibrated 25 by |ight
scattering. |WRIpW gidti9PliBg coextrusion, the nelt viscosity of the
coextrusion conpositions should preferably be smaller than that of the
substrates to which they are applied. For production of polycarbonates
reference is madrltiiyyerashedfis exebiped wigerdibednedst one MyeCo@ithint aycomnsbsiionsi cs
of Pol ycarbonates, Polyner Reviews, Vol. 9, Interscience Publishers, New
Yor k, London,wgVﬁhégul ANVenHoOw C. PREVORSEK, B. T. LeA 34 887 PCT/ EPO 1 /
11870 DEB and Y. KESTEN, Corporate Research Center, Allied Chem cal

Cor poration, Moristown, New Jersey 07960, "Synthesis of

Pol y( est er) capbeniilgyecolet wassprefatred Owhé¢rain @k oPoheysrerndst Rpers of Bl shewr
Chem stry Edition, Vol. 19, 75-90 ( 1980), to D. Freitag, U Gigo, P.R
Miller, N Nemkoth paterpastERyars, of thepshses soptaihtae SOMPESiEIe pesastiag @ 8te

Pol ymer SciengeegﬁglEngineering, Vol . 11, Second Edition, 1988, pages 648
to 718 and to U i'go, K. Kircher and PR Miller, "Polycarbonate" in
Becker/ Braun, Kunststoff Handbuch, Vol. 3/ 1, Pol ycarbonate, Pol yacetale,
Pol yester, Cellulosester, Car|l Hanser Verlag Mnich, Vienna 1992, pages 1|7
to 299. Priddudn thoncass itgs ppwicalgrly pesfemedathat he shagehpspideastiovy layes pad thapatocess
or the nmelt transesterjfi.cati.on proce and is.. ri ) of

exanple. by tHaopiegt B ISR GEaEE « WropRubTAERS 1o B MPMeuRin, e

HO- Z- OH, wher gbitert b8 cdnfPolibdi labcidihg Ot Bbintuls a8 @Al ddinipoudd @ccfidiagr on
atons which contains one or nore aronatic _groups, are 15 cngounds.mhich

are pref erabl youseld (83 os campoungs aeempdinade FomualailIBandfcommpetn pigheistoar e
bi sphenol s which hel to th ' o i phenyl s,
b1 s hydr oxyphdaom ALALkRich RS, Roads NGBV oy phenyl ) et her .

bi s( hydr oxyphenyl ) sul phones, bi s(hydroxyphenyl) ket ones and

a, a' bi s(hydr oxTyphenyI ) -di i sopropyl benzenes. 20 Particularly preferred,

bi sphenol s whildls brsfesred procedse farbprpdueingt the nehgets orgootdie e cbpsingention is

bi sphenol A, tetraal kyl bi sphenol A, 4, 4- (et a-phenyl enedi i sopropyl ) di phenol
(bi sphenol M SCHFUESI¥ar a- phenyl enedi i sopr opy! ) di phenol

1, 1- bi s- (4hydr oxyphenyl ) -3, 3, 5-tri net hyl cycl ohexane (BP-TMC) and optionally
m xtures 25 thereof. Particularly preferred are honopol ycarbonates based on
bi sphenol A arlthecopuioyitiand eecardisg e dhedinyentionecammdditions!ly cepphiarrenventiong!

1, 1-bi s- dr gxyphenyl ) -3 3 5-trinmethyl | oh .. The. bi sphenal
corrpolu?ldg 0 %gé%‘gg%qéc@%?ﬂgcotnye%&ay R%gisf%ﬁg@&% IPepge % :Easr\?&lfe"ﬂacrgl’eﬁ%%(yl ic
acid conpoundsigents aR@Elubsty hAd stabilisers, in particular heat stabilisers.

For the sake of clarity, the compounds according to Formula (I), (II) and (IIl) are
designated as UV absorbers in the context of the present invention.

30
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phosgene or, in the nelt transesterification process, diphenylcarbonate or
30 di net hyl carbonate. LeA 34 887 . PCT/EPOL/ 11870 12 Pol yest er carbonat es
are obtained by reacting the aforenentioned bi sphenols w tﬁCEfEHOéé]sltWQne
aromati c di carboxylic acid and optionally carboxylic acid equival ents.
Suitable aromatic dicarboxylic acids are,9for exanple, phthalic acid,
terephthalic acid, isophthalic acid, 3,3 - or 4,4'-diphenyldicarboxylic
acid and benzophenone 5 dicarboxylic acids. A porti on, up to 80 mol %
preferably 207,050 Srs(? liond ackb dﬁ@e%ﬁ% l?ﬁ%’?lh&'n ﬁ‘u&pgrogﬂ{:é/dcﬁgé%ﬁ{ es
can be repl aced by ronatlc d: oxylic aC| est rou nert organic
sol vent s usedin partitidarshasts, have enfrenms pdeaeses drle, prbblemexaowhdrond the prior

di chl or onet hane, t e various djchl groet hanes and chl or opr.gpane conpounds
tetrachl or one?%a%‘é ag depasitnny ‘hée atHe compe Prdhe C%{ﬁﬁo%'i‘\?‘t‘ir%’t‘%ﬂ libeaters

Chl or obenzeneor, d e f rGTRED

chl or obenzene grgﬂgggb%n b yﬂ%g@HQBlg&%ﬁéﬂ%thg ?ﬁ%@ gce r%a%?ﬁ%n ggﬁ be
accel er at ed bycooediag ystis: twedticnsodearst paatigulaty wasn thencqmasdsitivak according to
N-al kyl pi peridines or oniumsalts. Tributylanne, triethylan ne_ and

Net hyl pi per i diSdn¥iopAET Bed P 9m51§§famuitﬂe‘yeé shestsy ﬁ@r%ﬁlﬂq onesdh phthepuger2 38
123 are prefe g? YofiREShebtd csﬂﬁst%%%ﬁeb&fr%ﬁo*a&m géco}élﬁg?eﬁ&%\&eﬁl i6R bk g&htam

process. 20 T yca onates can ranc I'n a bera e an

controlled rratmﬁf Ihythisséang thadlV afjb@bén tdndsht Gh the amaposigordgrobrdifpotiethe
sui tabl e branchi ng agents are: phloroglucinol,
4, 6- di met hy| - mvenigon isiprefarablyc} 8 phénin the paperbth puter layers. The compositions

4, 6-di nethyl 2,4 t

1,3,5-tri H ?4- ﬁ%ﬁ??%&%%%%%y%qggﬁﬁlg%&y#bfggﬁ a@%\ﬁst(UAfV ﬁ%/d Erltbc’)?yphenyl ) et hane;
tr| (4- hydr oxyphenyl) - phenyl net hane; 2, 2-bis-[4, 4-bis{4 25

hydr oxyphenyl %!_ cycl ohexyl]-pro

2, 4- bi s- (4- hydbexgpResiipog gqggrcg@g,pg tqghgmtlon and the products produced therefrom
2, 6-bis-(2-hy Nz Vil t h henol,.

2 (4- hydr Oxyp%l(rg ?%ye Qulrg)grt’oz% aﬁggllpgily% % gge)s ¥?1p OGS Eple the products according to

hexa- (4- (4- hyd{eomemﬁvhavss%w ﬁl\ébﬁanﬂi&ﬁ@Vdp)ertikrst\hm:ﬁrsﬁBél&ﬂlﬁllyCco@‘ék[fbnastbeF;
tetra-(4- hydroxyphenyl%
tetra- (4- (14 hylmscmﬁﬁ‘wé mmtlgmlmepm%fymhmﬁ@ products according to the

a,a' ,a"-tris-(4- hen .L SOPro nzene

2, 4- di hydroxyiﬂeﬁ C}QX/F %%q§cpr88? &5, 5&%@&1‘@ Z[Eflgsparency, when
3, 3-bi s- ( 3net Hﬁhspﬁréﬁl/dfe% WP iRt Red- di hydir of ndol e:
1,4-bis-(4",4"-di hydroxy LeA 34 887 PCT/ EPOL/ 11870 13

trlphenyl) nethyl) benzene and in partlcular
1,1,1-tri d
bl 5. (3 met hyl RS TePBR R B Roa S invamtian eopEhRRPIE S SRS S S ol 06
optional I yy0al $avd grd%d us ast, pd £8&28 1P Ad¥ e pdbiRNRIARStHalls Efhey Ohayp b FBEREIAY
I ng

agents or m xtures of branc agents, can be used together with the
di phenol s, butwithent diffsenliyand ddadt ¢xhikit sybiswgirmentsdn igdingf prddactsynt hesi s.
Phenol s such as phenol, al kyl phenols such as cresol and

4-tert.-butyl phenol, chlorophenol, br onophenol , cunyl phenol or m xtures

thereof are prigbayahetingSRsistaice corresponds at least to that of sheets which have been
produced according to the prior art.
25
The compounds to be used according to the invention according to Formula (I), (II)

and (III) are commercially available. They may be produced by known processes.
The total percentage by weight of thermoplastic polymers and UV absorber in the

30 compositions according to the invention is preferably 60 to 100 wt.%, particularly

preferably 80 to 100 wt.%, most particularly preferably 90 to 100 wt.%.

LeA 34 887



10 quantities of 1 to 20 nmol % preferably 2 to 10 nol % per nol of

bl sphenol as chain term nators which can al so be used. Phe

4-tert.-butyl phenol and cunyl phenol are preferred. Chain tBQWﬁﬂ§U6H§7Qnd
branchi ng agents can be added separately or also together 15 with the

bi sphenol to the syntheses. Production oflhe pol ycarbonates by the nelt
transesterification process is described by way of exanple in DE-A 42 38
123. 20 The conpositions according to the invention can al so contain
stabilisers. Suitable stabilisers for the conpositions according to the
invention are, for exanple, phosphines, phosphates or Si-containing
stabi |l i sers affile f ushpesiti@snmocordsigdes c thebéaavdnfiorPedh 0a15(00c0<}ﬁzﬁn Eaditiphals

i ncl ude triphenyl phosphites, diphenyl al kyl phosphites,

phenyl di al kyl m%amntaésaddttwp% i ﬁ%wwﬁ@waﬁj SHEEBIES T, ‘addition to the explicitly

tetrakis. (2, drflbid coRbbath R0 ¥hthefly HERREHE AR ALRNGRR ks

trlarylphosphlte phosphi ne

tris-(2, 4-di - bbtained Hfitinl qkdéivnl fopthe spbliticly anentipacd compardnys, plicct@npeitionseA 34
887 PCT/ EPOL/ 11870 14 The pal ycar bonat e-cont ai ni ng conposi tions accordi ng
to the invent PeAPTEAs taItBe iBvRiian rdoonmcqnéalm @y\mdd%qyﬂl ﬁ%@p@@p@sseoﬁf Pertial

esters of mnONKHLiGoko BRI el iGOhRkR, et WAL ARGy ShYSRLRl, O

pentaerythrito ydrlc

exanpl e, steae&mp@mﬁmbol pal mtyl al cohol and guerbeta al cohols. A

di hydric al cohol is, for exanple, glycol. A trihydric alcohol is, for
exanpl e, glycerol Tetrahydric al cohols are, for exanple, pentaerythritol

and. esoer Nt Bund QR AN b 3 £9NRLARASy: (00, PY3TB SneANARD-

ribitol an s ar

glucitol (sor mm%ﬁzcﬂﬂ@ho@mﬁ)ﬂl%ol) Iﬂe%oaﬁé&ﬁ@e@raﬁynfna&etnqatnhmtmu«m@mt ers,
diesters, triesters, tetraesters, optionally pentaesters and hexaesters or

m xtures ther edfAddka Bab® &l di. Lomnosnils A Fermule &B) ore 25(shyduearsdert-

P onoar boxy ! 1 QNI SRR SERITY bl Bl 2RH APPSO Y s
onocar boxy! i GirAGhASIANCt- APk b AYGK Y TRRAAEBT B0 bt ©2 AP fgroxfiaes.

comercially available fatty acid esters, in particul ar of pentaerythrl t ol
and 20 gl yider di(],ledimetuihearyl)phenylh-2B6benaptriardle €Fisnvin@2i¥al  est ers,
dependi ng on producti on.

Tinuvins are available from Ciba Spezialititenchemie, Lampertheim, Germany.

Polycarbonates for the compositions according to the invention or the products

20 obtained therefrom are homopolycarbonates, copolycarbonates and thermoplastic
polyester carbonates. They preferably have mean molecular weights M of 18,000

to 40,000, preferably of 26,000 to 36,000 and in particular of 28,000 to 35,000
g/mol, determined by measuring the relative solution viscosity in dichloromethane or
in mixtures of identical quantities by weight of phenol/o-dichlorobenzene calibrated
25 Dby light scattering. In the event of coextrusion, the melt viscosity of the coextrusion
compositions should preferably be smaller than that of the substrates to which they

are applied.
For production of polycarbonates reference is made by way of example to "Schnell",
30 Chemistry and Physics of Polycarbonates, Polymer Reviews, Vol. 9, Interscience

Publishers, New York, London, Sydney 1964, to D.C. PREVORSEK, B.T.
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Sat urated, aliphatic nonocarboxylic acids with 10 to 36 carbon atons are,
for exanple, capric acid, lauric acid, nyristic acid, palmtic acid,
stearic acid, hydroxystearic acid, arachidic acid, beheni cPad/EPOYil$dB8ceric
acid, cerotic acid and 25 nontanic acids. Preferred saturated, aliphatic
nonocar boxylic acids wth 14 to 22 carbonllatons are, for exanple, nyristic
acid, palmtic acid, stearic acid, hydroxystearic acid, arachidic acid and
behenic acid. 30 LeA 34 887 PCT/ EPOL/ 11870 15 Saturated, aliphatic

e oo O, ML ., A S, b g

acid are particu refer

C36- car boxyl i CogmirstionarndotistewhalNey dersely ©ID60,s"SyntHesis Sofl PeD (&€ Ratbongtet O
the invention are either known as such fromthe literature or can be
produced by pFepelyses"indanmel ehPelymer Sciepeg. fobymeGhgmissy ddition, Vol. 19,

pentaeryt hrit %-95?(33%’(\),3;‘?& %.eﬁéﬁ%érl?.r @ri?Q,OF%. %u@é}e hﬁgﬁ’é’@gﬁﬁgtéﬂ AG,

nonocar boxyl i ¢~ ac chare i cuParly prefetre ters o

pent aer yt hisi t OPolasudibaayes e e |Enoyélbpelie af iPolyatdrdSdigite paldnEhdifectimigd Val.e11,
particularly greferred. Est ers of %uerbeta al cohol s _and of cerol with

|
stearic aci d asepndabditionc 12&8, daged 0Hdtte oHdl and oy &k dxyen dar Kgrc &i thdaPR.al so

particularly pr.eferr, 1 ampl es of, anfl stati cs Feh can begcontaj ned
in the conpoleﬁ%ﬁ‘s g%%?gjlor%tetolq hgeflﬁe\r/gﬁ%qrbn qnéts}é\éfﬁ Flslﬁcﬁ)ggh vgogor?zljunds,
for exanpl e qeralyeimafidte APHORICtHIR, PIGSERRO Telhilo&Ystes,UCHI MAnddn Yat1hg Munich,

ani on-active conpounds, for exanpl e al kyl sul phonates, al kyl sul phates,

al kyl phosphatVégnnacEBopgast bl ton29hePrbauationtis giredarablyoby 2acags lodlther@hasgr t h

nmetal salts, nQn-ionogenic ¢o nds, fo xanpl e pol yet hyl en | ycol
cotors. pdtyelHEisRaTers or ARTREY oRiesieRfo R Mul L Pl S INea0R, B iiat,

am nes. Pref eexgfiplaidy tht phaseSn@iflcdWbeds@nogeni ¢ conpounds. The conposi tions
according to the 1nvention can al so contain organic dyes, 25 inorganic

col oured pignents, fluorescent dyes and optical brighteners. Any feedstock

and sol vents lé?sep erfxcﬁg gfhgense}/arl]t oermSiua ?lfo-%th?QN%Xe}erirllj Si W " {%Rr?c'%%ggl organic
radical with 6 to 30 carbon atoms which contains one or more aromatic groups, are
15 compounds which are preferably used as starting compounds. Examples of such
compounds are bisphenols which belong to the group of dihydroxydiphenyls,
bis(hydroxyphenyl)alkanes, indanebisphenols, bis(hydroxyphenyl)ethers,
bisthydroxyphenyl)sulphones, bis(hydroxyphenyl)ketones and oo~
bis(hydroxyphenyl)-diisopropylbenzenes.
20
Particularly preferred bisphenols which belong to the above-mentioned compound
groups are bisphenol A, tetraalkylbisphenol A, 4,4-(meta-phenylenediisopropyl)-
diphenol (bisphenol M), 4,4-(para-phenylenediisopropyl)diphenol, 1,1-bis~(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane (BP-TMC) and optionally mixtures
25 thereof. Particularly preferred are homopolycarbonates based on bisphenol A and
copolycarbonates based on the monomers bisphenol A and 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane. The bisphenol compounds to be used
according to the invention are reacted with carboxylic acid compounds, in particular
phosgene or, in the melt transesterification process, diphenylcarbonate or

30 dimethylcarbonate.
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according to the invention may be contam nated with correspondi ng

i ppurities during production and storage, wherein the aimis to work with
starting materials 30 which are as clean as possible. LeA B4T4&01/11870

PCT/ EPOL/ 11870 16 The i ndi vi dual conponents can be m xed in a known manner
both in succession and sinultaneously and,2 nore precisely, both at anbient
tenperature and at el evated tenperature. 5 The additives, in particular the
UV absorbers and additional above-nentioned additives, are preferably

noorpor et o5 e, NG AALCSROMEE LA DO ERTRBRIAIIRERO) e ©

the invention | nown ranu

additives at teagpefautongsicoflicabekdicaldiy mapsmionany &hiboR Mk eid3&dhitalénls.
conventional unjts such as internal kneaders, single screw extruders and 10
doubl e shaft &uitghlelaranaticodicatbanyliceadigs mtforcwmﬁﬁdplﬁgalm agid) terephthalisi on
or by m xing | ut ions .qf ,the |y wi t.h sol utions of, the additives
and subseque n%‘gg\/ %%8#‘%‘? 1?co %c@f 3t3Hemggi4v’ gﬁ%‘ %“X“?}%%%’ﬁfgkﬁna%@ r?ﬁ‘g rl?e chone-
proporti onsof drdhokiNeadids. tA@oftinl dip® SO, ireRfabsAT0 BE 5U Md1eF, ¥F tHai n
wide limts and depends on the desired properties of the conpositions. The
total proport Fahowsfte gaelipsiindhe polysarbepatposin bereplaewd; by progfasic abifarboxylic
approxi matel y uR ttgrzo W.% preferably 0.1 to 12 wt. % based on the wei ght
of the conposfl?l SET #88P1V absorbers can al so be i ncorporated into the
conposi tions according to the invention for exanple by m xing sol utions of
the UV absorbers and optionally 20 additional above-nentioned additives

wi th sol uti on&estf orgraiqlsabyentssusedt ér ithé phiase duferfadsl eravesfanrs Hol @empe,such

as CH2C12,, .hal,ogen al kanes,, aromati c,.hal ogen co unds, chl orobenzene and
o onae 2 R oA e S ETRH R Re S AR SRt cer R ko
manner by ext fdigkRBrorldBar20! VaRthldThMEUARS a!’cﬁlo%&h%r@m Yanf € MY RAotbhefle KNOWN

manner, for exanple conpounded, by evaporation of the 25 solvent and
subsequent exChlgplomzemkheol ndiehlpfammetbdnso and| amistureso of odickliowomdthate revde

been produced ysi t he conpesi,tions according to the invention containing
t her mopl ast i CC@BF‘i}’%‘E?@e aﬁ}&%&?ﬁ%ﬁ‘ﬁ i ons contai ning thernopl astic pol yners
can be used to produce solid 30 polyner sheets and so-called nulti-wall

sheets (for exanple twin-wall sheets or triple-wall sheets). The sheets
t her ef or e 18l sdhe pbhsedieterfacs eavidrcéanhizevasceleratadidhyt ¢atalpsts bech B4eB@Fy amines,

in particular N-alkylpiperidines or onium salts. Tributylamine, triethylamine and N-
ethylpiperidine are preferably used. The catalysts mentioned in DE-A 42 38 123 are

preferably used in the case of the melt transesterification process.

20 The polycarbonates can be branched in a deliberate and controlled manner by using
small quantities of branching agent. Some suitable branching agents are:
phloroglucinol, 4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane-2; 4,6-dimethyl-
2,4,6-tri-(4-hydroxyphenyl)-heptane; 1,3,5-tri-(4-hydroxyphenyl)-benzene; 1,1,1-tri-
(4-hydroxyphenyl)ethane; tri-(4-hydroxyphenyl)-phenylmethane; 2,2-bis-[4,4-bis(4-

25 hydroxyphenyl)-cyclohexyl]-propane; 2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol;
2,6-bis-(2-hydroxy-5'-methyl-benzyl)-4-methylphenol; 2-(4-hydroxyphenyl)-2-(2,4-
dihydroxyphenyl)-propane; hexa-(4-(4-hydroxyphenyl-isopropyl)-phenyl)-orthotere-
phthalic acid ester; tetra-(4-hydroxyphenyl)-methane; tetra-(4-(4-hydroxyphenyl-
isopropyl)-phenoxy)-methane; o, ,o"-tris-(4-hydroxyphenyl)-1,3,5-triisopropyl-

30 benzene; 2,4-dihydroxybenzoic acid; trimesic acid; cyanuric chloride; 3,3-bis-(3-

methyl-4-hydroxyphenyl)-2-oxo0-2,3-dihydroindole; 1,4-bis-(4',4"-dihydroxy-
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PCT/ EPO 1/ 11870 17 outer |layer, on one side or on both sides, with the
conpositions according to the invention containing thernoplastic polyners
with an increased UV absorber proportion. 5 The conpositioﬁgTﬁggﬁfHV%B to
the invention containing thernoplastic polyners allow easier production of
products, in particular of sheets and products produced therefrom such as
gl azi ngs for greenhouses, conservatories, bus stops, advertising hoardings,
signs, safety screens, notor car glazings, w ndows and roof ngs. Subsequent
processi ng of _ggHﬁg TR C qsidi L he 10
i nvention congiig?ﬁ% therﬁ%ﬁ?ggfﬁgmgﬁg§%§§?lQgggﬁ(géﬁﬁﬁgﬁﬁ%?@5§?ﬁg&g?h
sur f ace pr ocebsi(@gnethylehhpdrokyphiesyl)-Bepxor 2, hrddgdatindole.esi st ant | acquers,

wat er - spreadi ng layers and the |i ke are possible and the products produced
by these processes are also the subject of the present invention. 15
Coextrusion i QYN h i f - & 110
22l and EP-A ?1’% 2383&%@#‘?&&%&5&%}? 151852 g{eal%sﬁge%grsgfg&}ﬁée dﬁ%“%%@é?ékggb y as
foll ows: ES$tr bohacking cigepts @i unixnged b€ beamcking aagentsacah b asalitogethenydthsihear e
connected to ag. coextrusion adapter.  The adapter is designed in such a way
that the el tglp%ﬁfﬁf’rbg“ o2 41p b iy ayehsequent gagapfithesynthesisn adhesi ve
manner as a thin layer to the nelt of the core layer. The multilayer nelt
strand produced in this way is then preferably brought into the desired
shape (nufti - Raédolshmeli @ phendld alldyfyichols nsucheas whaselumdt Hytert.coundphadl,
nozzle. 25 The nmelt is then cooled under controlled conditions, preferably
in a known nmaRRerophenlgbomephennd. quplphengheramixtyres theeqal drecprefaspbly usgd in
(nmufti-wally s ) e ' oA i tdon] an
opti onal 1y Che doiikisEHF L3020 GHERAELHly 1 & & 81 2 pBAREH & ARAINERAGC,

t he adapter akdrangRsts witdh €amlef bd ixed Rieabke 4-téfebutyphdmd! hidalrhylphghohh®o be
designed in such a way that the nelts nerge 30 there. LeA 34 887

PCT/ EPOL/ 11870refgrephe i nvention will be described further by the follow ng
exanpl e. LeA 34 887 , PCT/EPOL/ 11870 19 Exanple 10 nmtw n-wall sheets A
B and C, as they are described for exanple in EP-A 0 110 238, were obtai ned

fromthe fol | QNatOichalnaeRs AN BrArchingt Sichisn@nCRITRAR! depiateld oMalsh abgsthdsU
1-1143 (branched bi sphenol A pol ycarbonate produced by Bayer AG

Lever kusenlS Gavithethg bisphenohtaiie systhesesn rate (MFR) of 3.0 g/ 10 min at 300 C
and 1.2 kg | oad) was used as base material. This was coextruded with the
conpounds specified in the Table based on Makrol on 3208 (|i near bisphenol A

pol ycar bonat e ppsRdtieRdf e R@arbofies be VIS tbls ansesRfifBaonrbéess i @istribddsi on
rate 10 (MFR) of 4.5 g/10 min at 300 C and 1.2 kg | oad). The thickness of

t he coextrudedyveayexf evamsplgpn PdkArfgt M 12350 ~m i n each case.

20  The compositions according to the invention can also contain stabilisers.

Suitable stabilisers for the compositions according to the invention are, for example,
phosphines, phosphates or Si-containing stabilisers and further compounds described
in EP-A 0 500 496. Examples include triphenylphosphites, diphenylalkylphosphites,
25 phenyldialkylphosphites, tris-(nonylphenyl)phosphite, tetrakis-(2,4-di-tert.-
butylphenyl)-4,4'-biphenylene-diphosponite and triarylphosphite.
Triphenylphosphine and tris-(2,4-di-tert.-butylphenyl)phosphite are particularly

preferred.
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Sheet Ti nuvi nAddi ti onal UVMul d rel ease360mabsor ber agent A10 %9. 25%
Ti,nuvi-n0. 25 % PETS' 350 ***)BI 0 9%®. 10% Ti nuvi n0. 25 % PETS**~329****I) C10

%9. 25 % Ti nuvi n0. 25 % PETST~' 329****) D10 %9. 25% Ti nuvi n0. 2BCd4EP01/T1870
PETS~~' 234*****)E10% 0. 25 % PETS ~' F5% 0. 25% PETS**) G5%0. 23 T Ti n0. 25%
PETS**) 350***) 15 * ) 2, 2-net hyl enebi s- (4

1,1,3, 3-tetranet hyl butyl)-6-(2H benzotri azol - 2-yl ) phenol, commercially
avai l abl e from G ba Spezialitatenchenm e, Lanpertheim Germany; cones under

Formula (1) LeRe %1%0nﬂ&éonﬁ€ﬁ%§%ﬁﬁ{p$§i%ﬁ’s %cho?(\’i}}%ﬁgntth@eirnw%ﬂfdnt e ny aléggni s,

tetrastearate, comercially available as Loxio PG 861 produced
Di i ssel dorf, Gartamrly0Ftor0.6 Wt.%2-of 2hé esterz ot padiabésté@s pf moholiydric to hexahydric

1, 1-di met hyl et hyl ).- §- (2-net h ropyl ) -phenol : commercially available from
G ba Spezi al i ?laglé%w%&??%{cu\tﬁé%?ﬂf%é’f A Pentaggyt or DA RNk Ul a (11)
¥ * * * ) 2-(2-hydroxy-5-tert-octyl phenyl)-2H benzotri azole; comercially
avail able from G ba Spezialitatenchem e, Lanpertheim GCermany; cones under
Formul a (1 5) Mdnohydric jglcéholare hpelexmaypl@, steaelil @lcohol, palmityl alcohol and guerbeta

1, 1- di et hyl benzyl ) phenyl ] - 2H benzotri azol e; 10 commercially avail able from
G ba Spezi al i 85¢8¥eheni e, Lanpertheim Germany: comes under Formula (I1)

The machi nes %th&%l@t%ﬁé?is“ﬁﬁ%x&rﬁpi%%?b@? t he conpounds and for the
n o

subsequent productio muf t1 1 aye ti-wall sheets are described bel ow
15 The devi ce Af wihydentooindiis) forcxamipks giycadl.- netering devices for the
conponents - a synchronous tw n-shaft kneader (ZSK 53 produced by Werner &

20 Pfl ei der er Y etiahyidrig alcopaly ags. seresxamples p%aqﬁméit%a%m&reaxtbﬁt%m e for

shapi ng |t . - t i 0. .1 di fying the strands
- agr angﬁ gt o?gé@ﬁﬁﬁlec arlr"goc I nagé fgﬁédgg%g%ragdt%géf’ ﬁglet?iinat%g%ﬁlg%uce mul til ayer
mul ti-wal | sherkshyaléie atleholsiabs forlagbh@ple, Magnitsyglacital sgbisd pahdduldb]- t he

mai n extruder with a screw of length 33 D and a dianeter of 70 nmw th
degasification LeA 34 887

The esters are preferably the monoesters, diesters, triesters, tetraesters, optionally
pentaesters and hexaesters or mixtures thereof, in particular statistical mixtures of
15 saturated, aliphatic Cio- to Cs¢-monocarboxylic acids and optionally hydroxy
monocarboxylic acids, preferably with saturated, aliphatic Cj4- to Cs-

monocarboxylic acids and optionally hydroxy monocarboxylic acids.

The commercially available fatty acid esters, in particular of pentaerythritol and

20 glycerol, can contain up to 60% of different partial esters, depending on production.

Saturated, aliphatic monocarboxylic acids with 10 to 36 carbon atoms are, for
example, capric acid, lauric acid, myristic acid, palmitic acid, stearic acid,
hydroxystearic acid, arachidic acid, behenic acid, lignoceric acid, cerotic acid and

25 montanic acids.

Preferred saturated, aliphatic monocarboxylic acids with 14 to 22 carbon atoms are,
for example, myristic acid, palmitic acid, stearic acid, hydroxystearic acid, arachidic
acid and behenic acid.

30
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A w PCT/ EPOL/ 11870 21 - the coextruding adapter (feed block systen) - a
coextruder for applying the outer layer with a screw of length 25 D and a
di ameter of 30 nm- the special slot die with a width of 3BOTHRY/118/Ae
calibrator - the gravity roller conveyor - the take-up device - the cutting
device (saw) - the stacking table. 10 Thelol ycarbonate granul es of the
base material were supplied to the feed hopper of the main extruder, the W
coextrusion material to that of the coextruder. Melting and conveyi ng of

the respective,iph&] iafl’l;ilﬁhétﬁoﬁloﬂb@aqﬁoﬂgpc %ﬂsrﬁéﬂ%tﬂa‘ﬁﬁl oy Miﬁ'dﬁﬁérﬁcﬁcqw and

pl asticising system e two materi S were rrergted I the coextrusion
adapt er 15 anhbydroxyseddria acidrpopartieulafly prefdresdyvi ng t he nozzl e and bei ng cool ed
in the calibrator. The other devices were used for transport, cutting to

si ze and depositing the extruded sheets. Coextrusion with E (referencel: 20

o arge area she LAk dehAGhAiclC T BAVElsSlYc abiNGha e rRGRIa BHAKH%edr L er

75 mm Score: poor extrusion arge area surrace whi ch

adversel y &f f asdd dcberdipemt the umlentiyn afet ¢ithe? BRowi As Siahr 2om 3he® Htermat drusihon
with B: 30 - |arge area surface defects which adversely affect the sheet
qual ity after P 9tPdwssd & psocessps knopirapdha literatpry Fxamplss g e perjagsyithrigo]

satisfactory g?&%c'cyegst%g ea¥\é Elp)s%:o{ the og‘r?-n%rélggnesd“lﬁl%ﬂgc%r&g(fyﬁg bFiasth are

adversely affec qual Ity aft
particularly preferred.

10 Esters of pentaerythritol and glycerol with stearic acid and palmitic acid are

particularly preferred.

Esters of guerbeta alcohols and of glycerol with stearic acid and palmitic acid and
optionally hydroxystearic acid are also particularly preferred.
15
Examples of antistatics which can be contained in the compositions according to the
invention are cation-active compounds, for example quaternary ammonium,
phosphonium or sulphonium salts, anion-active compounds, for example alkyl
sulphonates, alkyl sulphates, alkyl phosphates, carboxylates in the form of alkali or
20 alkaline earth metal salts, non-ionogenic compounds, for example polyethylene
glycol esters, polyethylene glycol ethers, fatty acid esters, ethoxylated fatty amines.

Preferred antistatics are non-ionogenic compounds.

The compositions according to the invention can also contain organic dyes,

25 inorganic coloured pigments, fluorescent dyes and optical brighteners.

Any feedstock and solvents used for the synthesis of the coextrusion compounds
according to the invention may be contaminated with corresponding impurities
during production and storage, wherein the aim is to work with starting materials

30  which are as clean as possible.
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mm 5 Score: good Coextrusion with D: - large area surface defects which
adversely affect the sheet quality after 120m n 10 Score: satlsfactorx

Coextrusion with F ,reference): - large area surface defecPSTHHUA 187
adversely affect the sheet quality after 260 mn 15 - Score: satisfactory
Coextrusion with G - large area surface ldef ects which adversely affect the

sheet quality did not occur during the test duration of 5 h 20 - Score:
very good LeA 34 887 PCT/ EPOL/ 11870 23 Cains 1. Use of m xtures

cont ai ni ng O. \M%hé ﬁld}\ﬁ%\gﬁ cbﬁlgg% ‘ﬁé&eﬂx’”ﬁe’m eﬁnx?a hﬁmﬁégrf i ﬁP§uc QaRpuRds of

Formula (1) erein are | entlca erent an repr esent
H, hal ogen, Chimultan€omolyahrdy|mor€Sredisel; botn-at )anibﬁmit kytper@ture tand @t elevated
3-aralkyl, C6- to Ci 4-aryl, -ORS or -(CO-ORS, where RSis Hor C- to
C4-al kyl, 15 REPSHIURA are i dentical or different and represent H C-- to
C4-al kyl, CS- to C6eycl oal kyl, benzyl or C6- to C4-aryl, ms |,20r3 and 20
nis 1, 2, 3 or 4, and 0.0001 to 0.4 parts by weight, one or nore different
conpounds &f fFhe nddiives, Jn lpaAicdthr 88¢ UV absorbers and additional above-mentioned

additives, are preferably incorporated into the polycarbonate-containing
compositions according to the invention in a known manner by mixing polymer
granules with the additives at temperatures of preferably approximately 200 to 360
°C in conventional units such as internal kneaders, single screw extruders and
10 double shaft extruders, for example by melt compounding or melt extrusion or by
mixing the solutions of the polymer with solutions of the additives and subsequent
evaporation of the solvents in a known manner. The proportion of additive in the
moulding compositions can be varied within wide limits and depends on the desired
properties of the compositions. The total proportion of additive in the compositions
15 is preferably approximately up to 20 wt.%, preferably 0.1 to 12 wt.% based on the

weight of the composition.

The UV absorbers can also be incorporated into the compositions according to the
invention for example by mixing solutions of the UV absorbers and optionally
20 additional above-mentioned additives with solutions of the plastics materials in
suitable organic solvents such as CH,Cl,, halogen alkanes, aromatic halogen
compounds, chlorobenzene and xylenes. The substance mixtures are then preferably
homogenised in a known manner by extruston. The solvent mixtures are preferably
removed in a known manner, for example compounded, by evaporation of the

25 solvent and subsequent extrusion.

The invention also relates to products which have been produced using the
compositions according to the invention containing thermoplastic polymers. The
compositions containing thermoplastic polymers can be used to produce solid
30 polymer sheets and so-called multi-wall sheets (for example twin-wall sheets or

triple-wall sheets). The sheets therefore also include those which have an additional
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PCT/ EPOL/ 11870 24 wherein 5 R and X are identical or different and are H or
alLkyl or alkylaryl, in conpositions containing thernnplastlc poI ners fo

i nproving the extrusion properties to the extent that, wheRCEZERQUA! g0t he
conpositions to formsheets, a good surface quality of t he extruded sheets
I's obtained. 10 2. Use of m xtures contailling 0.1 to 15 parts by weight,
one or nore different conpounds of general Formula (111) \ ~R1l)n w N HO
~R2~m 15 wherein tR~)n\ r' N~~ . OH LeA 34 887 i PCT/EPO 1 / 11870 25

R and R2 are fer
C-alkyl. Cs oitngF Tﬁy’EF?dgy Eo‘? oﬁrﬁ_qtﬁ@gie%e@ftgstgépg @?Mﬂ%@ordggg td f?le

-ORS or - (C Onventrs aMnmlran@Stheﬂndjblmthﬂ:elytmrﬂw&i kel incheaseds IIJVZabs’brberrd n

is 1, 2, 3 or 4,
proportion.

5 The compositions according to the invention containing thermoplastic polymers
allow easier production of products, in particular of sheets and products produced
therefrom such as glazings for greenhouses, conservatories, bus stops, advertising
hoardings, signs, safety screens, motor car glazings, windows and roofings.
Subsequent processing of the products coated with the compositions according to the

10 invention containing thermoplastic polymers, such as thermoforming or surface
processing, such as finishing with scratch-resistant lacquers, water-spreading layers
and the like are possible and the products produced by these processes are also the

subject of the present invention.

15 Coextrusion is known as such from the literature (see for example EP-A 110 221 and

EP-A 110 238). In the present case, the procedure is preferably as follows:

Extruders for producing the core layer and the outer layer(s) are connected to a
coextrusion adapter. The adapter is designed in such a way that the melts forming
20 the outer layer(s) are applied in an adhesive manner as a thin layer to the melt of the

core layer.

The multilayer melt strand produced in this way is then preferably brought into the
desired shape (multi-wall sheet or solid sheet) in the subsequently connected nozzle.
25 The melt is then cooled under controlled conditions, preferably in a known manner
by calendering (solid sheet) or vacuum calibration (multi-wall sheet) and
subsequently cut to size. A conditioning oven can optionally be aranged after
calibration to eliminate stresses. Instead of the adapter arranged upstream of the

nozzle, the nozzle itself can also be designed in such a way that the melts merge

30 there.
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O O 10 the bridge represents -(CHR )P---C-D---(Y-Oq-C-(CHR" )p, wherein

p.is equal to 0, 1, 2 or 3, 15 g is an integer from1l to 1

-CHz-CHz-, -(CHz)3-, -(CHz)4-, -(CHz)s-~ -(CHz)6-, or m(cﬁ@f%@@/”éﬁ% R
and R' are identical or different and represent H Cl- to C4-alkyl, CS- to
C620 cycl oal kyl, benzyl or C6- to Cl4-aryil8 and 0.0001 to 0.4 parts by

wei ght, one or nore different conmpounds of general Fornula (I1) according
to claim1 25 in conpositions containing thernoplastic polyners for

| mproving t NefafibM R GRRELARS hitndby ifdoBbidd@lamptien extruding the
conpositions to formsheets, a good surface quality of the extruded sheets
is obtained. 30 3. Cbnp05|t|on containing thernoplastic polyners and 0.1 to
15 wt. % LeA 34 887 w PCT/ EPOL/ 11870 26 one or nore different conpounds of
Forrmula (1) according to claim1l and 0.0001 to 0.4 w.%5 of one or nore

di fferent conpounds of Forrmula (I1) according to claim1, 4. Conposition
containing thernoplastic polyners and 0.1 to 15 w.% 10 one or nore

di fferent conpounds of Forrmula (I11) according to claim2 and 0.0001 to 0.4
Wt . % 15 one or nore different conpounds of general Fornula (11) according
to claim1. 5. Conposition according to claim3, wherein the proportion of
conpounds of Formula (1) is 0.11 to 10 w. % and the proportion of conpounds
of Formula (I1) is 0.015 to 0.35 w.% 20 6. Conposition according to claim
4, wherein the proportion of conpounds
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according to Formula (111) is 0.11 to 10 w. % and the proportion of
cenpounds according to Fornmula (I1) is 0.015 to 0.35 w. %

Conposi tion according to any one of clains 2 to 6, wherei nPQWéEPsQJM](WO

t her nopl astic pol ynmers and conpounds according to Forrmula (1) and conpounds
according to Formula (I1) and conpounds al&ording to Formula (I11) is 60 to
100 wt. % 30 8. Conposition according to any one of clains 3 to 7, wherein
t he thernopl astic pol yrrer is selected fromthe group consisting of

bi sphenol A Lg ié@ t PCT/EPO 1/ 11870 27 honopol ycar bonat e and

copol ycar bona ed on the two nononmers bi sphenol A and

1, 1- bi s- (4- hydr oxyphenyl ) 3,3,5-trinethyl cycl ohexane. 9. Conposition

according to éﬁy one , of |m; 3 to% wherein the 5 thernopl astic_pol yner
is PETG 10. mém—m E%F@t Ryand Caay theyere describedriorexampls kR On t he
conposition a I
esters of m)ngﬂ(b g!r;?cr\g%ﬂg hexa %é}lﬁég%%lohg?gp&¥%3&qa?%%&n%%§{n |C%Fr}lp§glilgb%| ng
to any one 5of Wk&blﬁﬁ®3KUol-]l(D43 \(hanetied Bikgheasinposdlydaconattdpriotosedl by Bagdit ai ns

10 to 6,000 ppm of heat stabl lisers. 12. Conposition according to claim 11,
wherei n the t Ahhsyedkppan, Sie rma@ with 8 cpalbifusnraig MR of 3ol g/ 18 omisi as 80 §Cof

tris-(2,4- .d' 't t1 i)ukn% eﬂiﬁ QQEE?DE Ee?sea&%tetrltdl pl?ﬁlnyl h%§| )%Enc%d 8,3tE2f}>)rgocess

for produ0|ng e co i On° accor i Ng to any ‘one of'

mxing the t heérﬁp@hﬁﬁtéfﬁuﬁédl Yirgie TABlE bakl @xenwdkmmﬁt@cmmqmeﬁrsmgiheh@leAZO
conposition. 14. Use the conposition according to any one of clains 3 to
12 for producpaiycarbarsteprosdyesd b Baner tiG.dyeverkybrie Ustgnyewith asnadhfusion rate

coextrusi Pr.o s.for e layer or multilayer

sheet s, wﬁ@r ef‘ﬁngo%QéF@ a%p@r cadﬁtlgﬁh% °§g$:orrposi tion according to any
one of clains 3 to 12, by extrusion or coextrusion. 16. Product containing
a conposition according to any one of clains 3 to 12. 30 LeA 34 887 N
PCT/ EPOL/ 1187 (Q0h2 ghidkhesPoftle coexamded thyergwisapptaximmtey, S0srh én tauth daseom t he
group consi sting of singlelayer sheet, nmultilayer sheet, multilayer

mul ti-wall sheet, corrugated solid sheet, multi-wall profiled part,

mul ti-wal | prgjifed part W' T.ﬂu&nﬂ@gu ~Aﬂﬂﬁoﬂ£lw F ﬁQﬂH?&Eés system gl azing
for greenhouses, gl azing|f conseryatories, glazing S| stops,
360" absorber agent
A 10 % 0.25% Tinuvin | 0.25 % PETS™
350 ***)
B 10 % 0.10% Tinuvin | 0.25 % PETS")
329%¥x¥)
C 10 % 0.25 % Tinuvin | 0.25 % PETS™
329****)
D 10 % 0.25% Tinuvin | 0.25 % PETS""
234*****)
10% - 0.25 % PETS™
F 5% - 0.25% PETS**)
5% 0.23 T Tin 0.25% PETS**)
350%%%)

15 %) 2,2-methylenebis-(4-(1,1,3,3-tetramethylbutyl)-6-(2H-benzotriazol-2-y1)-
phenol, commercially available from Ciba Spezialititenchemie,

Lampertheim, Germany; comes under Formula (I)
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5 advertising hoardings, sign, safety screen, notor car glazing, w ndow and
reofing. 18. Miltilayer sheet, wherein at |east one |ayer contains a
conposition according to any one of claims 3 to 12. 10 19. PRIVERQIALIS70
sheet, wherein one of the outernost |ayers of the sheet or both outernopst

| ayers of the sheet contain a conpositioriaccording to any one of clains 3
to 12. 20. Multilayer sheet according to claim 19, wherein the

t hernopl astic polynmer is 15 pol ycarbonate and wherein the sheet has at

| east two | ayess a g@g{ | -hihe S, .CoNnt: A

conposition acc)gr d?glglgt hgllrtl(gll %{F{%Atga?&%hg&grrnglfzcé%gn%\la??@%rfass g%?f@?%cﬁqli on,
a further polycarberaiueed bhye@ogds, FRisseldyrt, Geé@nady U9. A . L. A. 9. AS9. AL. A
L.AF.O.AFL.A 9 AFD. A . _

L. Ay. L. A 9. Af [T By . y-(H-bengotripzodrloylis (L, adimsthyletiad)-6 ARmpctiaylprogy hpnolsa, . Af
hS9T4:. - T45 C : : . folits : :
TT(T#. #. ~| | p8~8~~| SPmsigly | available, from, Gib3, Spezialifétenchemis,, Lampexhsimy .o

x?| x22?| 2| 3| 23| 2| >Grermany? doiiesdade BAmAAR ) 2<?2>2227| OXxx222222227x 22" p?22?

éééé;ééLéééLééLééé'é;éag%p~'éé;éé;ojﬁgovééz;é;;é;;é;;;66;6éééévoo~o~~??~>~?
??~?~>|~>~??‘~????§P§L>..%?SB§“@5@39..395?.Qg?ggngi?ggyyyi?15@3§~99?g5?88>
29~ ~~0X~>>~>~ 22> FIRARR MR 2222222 ~32~2~22~2222222~272~27>3~23?| 2272p??" 227~
‘?8?3?~?<?|?|??£~ 22| 2| 9?2] 21222 2xX?222<x?~?220~?x~?~2?~??| 8>0?>8?2x?2~?X0~?~
?2~2~2| 2?22~2~>%% 5%

27PX28~22~2222725 22 P22 2222222220022 2222225 2 P2 2 2R 22 2 2 222 S>> 22 IS S>> 7
2207292x 2P 50| Bt sl frogi 1GTbg, Shezigiingiemtis, Lampeifheirn
yy(y#. #. 0| 22222222 0R2R3AR tomes 200 P3nmdas@p?~2?~?~222~22273f * 222????s303303

..................... ’>f’>

............ 27?27?| 2=2122222722°29?727?272" 2% P 20?°2722272..eL&L.L45 &l C
LL( L#. #. >~~p~{)@'§£ﬁ Sﬁl eié%‘zﬂppar%}gi‘isségeprf{ﬁgse H‘%QQ?’P.Q’}E‘;S_;?IP] fbr;ﬁ%o%‘bf 2999

99999999999999~?~?~??~?999999~9ﬁo9999~?99~999igﬁ??~~9~~~>é§9~?~9~~?~~9?~~?~

AN IO TS sysghtonots o fwinshafl “kncadér, (ZSK” 53 produced by, Wemisr &, 5o

~=?| | £ ~>?7?8} . fascilea bekow:
|| (| #. #. 222222722279222229222222220222>2227 " 2222222~22222222222222222222272f

g>??7?7?>>??230 >~~~~| the main-@xtriler with-a%efRv88{ len@ 32 1P a8RCdMmEter off70"mm with

| wmhc”Y] ca] ca] ca]c e%gcagca{?ca] ca] cal ca] ca] ca]cTa] cTa] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] cacii AFHAMOR] caU cal

G@BFVXZb- 89DEFGKZ\ dzumhc”Ymhc”Y] ca] ca] ca] caDl | ca] caD] ca] ca] ca] ca] ca]ca] ca]c
a] ca] ca] ca] ca] ca] c2a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

d, 1: =@ & 237RE\K 34 9g#pkf al W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aD$] ca] ca] ca] ca ca?ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! T59. Au: s=z}} xsni d_Z]
c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] cal! x
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10 10 10y; 10%& ()-y; 10%&' () - s=10%& () - Yy8 "109%& ()- 6 10%& () - T dEYNC F
1Q% & ()- 10% & ()-@10% & ()-s10% & ()-1"10% & () - @/Ilo%&'é/%r )

9 10% & ()-&3 10% & ()-& 10% & ()- @O0% & ()-& 10% & ()-!18 &ERQUHWO
G@EYNC L + 10% & ()-9y) 10% & ()-3' "10% & ()-9$S10% & ()- 9"

10% & ()-3& 10% & () - BCDEFVxnbC' 10% & ()21 10/ 10/

10/ s=10% & () - 110% & ()-303"10% & ()-L, 10% & () - VXZb- aBnbC&!

109% & () - F&910% & () - 3! F! 10%{(&' ()-& 10% & ()-f&f 10% & ()-

109% & () - 8dENHCE. #0% & 10% & () - 8810% & () -
?#10%/4&'(%) 89DFHIJ&K%~(§)§)I(@? Y %){%eé%’r 1%%%% sg)low&'(§ 0 @o

10% & () --9=10% & & )codRMid & dpplyind theaidrdd@dvath(d sdrew of length 25 D and a
"10% (& ()-'q' 109 (x(& () - %10%{ & ()-S10% & ()-s10% & ()-1:=@H }"?shl %#10%
& ()-91.10%& ()- Fdlameter of

10(a10% & () 100 PR I ser0me (- 131
"10% ( & () $67FHVZu¥hé/calibrator
10@10%<& () - I_:’F10%t<§é' r) 1[[\/I I(:)ﬁgro/cm*r&' ()r- MLO%& () - 109%& ()-Y"10%& () -
10(* ~dE7/ gravity r conveyo
- the take-up device
- the cutting device (saw)
- the stacking table.
10
The polycarbonate granules of the base material were supplied to the feed hopper of
the main extruder, the UV coextrusion material to that of the coextruder. Melting
and conveying of the respective material took place in the respective cylinder/screw
plasticising system. The two material melts were merged in the coextrusion adapter
15 and formed a composite after leaving the nozzle and being cooled in the calibrator.

The other devices were used for transport, cutting to size and depositing the extruded

sheets.

Coextrusion with E (reference):

20 - large area surface defects which adversely affect the sheet quality after 75
min

Score: poor

Coextrusion with A

25 - large area surface defects which adversely affect the sheet quality after 230
min

Score: good

Coextrusion with B:

30 - large area surface defects which adversely affect the sheet quality after 190

min

LeA 34 887



10@® 10%<& ()- 10%<& ()- 10%<& ()- &10%<& ()-F10%<& ()-m 10%& ()-' uTdE7/
10@&Hh 10%<&' () - & 10%&' ()-& "10%<& ()- &3% 10%<& () - & f 10%<&' 5 ]31 8)22@

10%<& ()-T5dE;/ 10< 10<L=10%& ()-L910%& ()-3Y7 "10%& () POd/ERMILRIS7)- /
"10%<& ()-9s- 10%<& ()-9uV7/ 10109%& ()-10%& ()- 10%& ()-f

1098 ()-s10%& ()-! S&L0%&' ()- 10<.Au: dE7/2210310%&' ()-& 10%& ()-& 109%& () -
f109&' ()-&10%& ()-" 109%&' ()-:s=z}dE7/ 1039010%& ()-9. 109%& ()- 9F+10%& () -
'y109&' ()-9S& 10%& () - &#109%&' ()-}xnmbC 10Y" 10%& ()- 10 10

10" =109%&' () - F8LO%Rif el o {: 109&' ()- x !d"#°<nbC 10!

"109%<& ()-G S4" 1o§/§<‘3<r " %"?‘gﬁéﬁéﬁé%‘%}g&&' ()- 109%& ()-S

10%<&' () - S10vEEeKusiiiE$$aBnbC 10! 9, 10%<& ()- &) 10%& ()- ' "10%<& () - &@&
109%& ()-"f10%& ()-! "10%<<& ()-.C3$$YnPO8B0GE: /| 10< ,

10<L=10%& () - 3f 81598t} spgaceodzieety Yhisbadyorsgly @ftegy the shogtgueality after 220
9010%<& ()- 98686 X |11 xY:/ 10< 10% & ()-10% & ()-!10% & ()-S

10% & ()-S10% & ()- Y 10% & ()- 10<'''5((((dE/ 10< "10% & ()-&Y10% & ()-&
10% & () - &510% & (Beor@ @8G® ()- 10% & ()- (**h*u**+dE:/ 10<30 "10% & ()-9I.
1094 & ()-9 +10% & ()-9y) 10% & ()- '10% & ()-&& 10% & () - +b++++,, ,, dYNC
10< 10( 10( 10( =10% & ()-Ff810% & ()-L6 10% & ()-L5

109% & () - L1210% &rddlon with .-
- large area surface defects which adversely affect the sheet quality after

120min

10 Score: satisfactory

Coextrusion with F (reference):

- large area surface defects which adversely affect the sheet quality after 260
min

15 - Score: satisfactory

Coextrusion with G:

- large area surface defects which adversely affect the sheet quality did not
occur during the test duration of 5 h

20 - Score: very good
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/ T/ A?YNC 10< "109%& ()-! "109%& ()-1f!109%& ()-!1f!10%

$ & () -:510%& ()-f&L0%& ()- T/ E0112x2{ 2WwX9YNC 10< 9010%&' ()- & 10%& (f -1 H@R
109228 ()-3! @ "10%& ()-3! "109%& ()-L! "109%& () - L{2334444RGJ{ERA/11870
10<f &10%& ()-L 10 10 10L=10%& ()-!36 "10%& ()-F!36 "10%& ()- F91

109%&' () - 4* 4- 4u44k56aBg\ = 10< 10%& ()-!F 12B0%&' ()- 10%&' ()-

109%&' ()-10%&' ()-Y"10%& ()-6677-8| 88aBg\ = 10< ' "10%& ()- 9,

109 ()-& 109%& ()- @10% & ()-9!' @10%&' ()-910%& ()-89:r:::x;a?g\= 1o<| F7
"109%& () - GL3ZEQMs() - L2 109& () -3+ "109& ()-!3+ "10%& () - 9y) 109%&' () -

SEEREp s = 10<T 1109 (s(& () - f 10% & ()- Y 10%& ()- 10 10 10° 10%&'()-'F7
"100& ()-CG==> ?X??@[<~ = 10<8L! 10% & ()-! "10% (& ()-&Y 10% & ()-! S
"10% (& ()- 10% & ()-'d 1 10% (| (& () B CbCC} A<~ = 10<! F6

"10% (& ()-L, 5 10948 P mﬂ)Q)lf@Sfeﬂ)@(n&!g((}i %épa@d%\(@g (10% & () - &$

10% & () - CCCCCCCC/EI]; 10<!f110%-& () - I\/I].O‘V&'()-'f&lO%&'()- f&109%! V& () -
10( 10( 10( =109% & ()-/EEEFFG Gz[<|]; 1l0<!&Y
5 one or more different compounds of Formula (I)

1
R R

n

\
N oH R® R* OH N//

N_'N ! E N—N )

R,

wherein

10 R'and R? are identical or different and represent H, halogen, Ci- to Cjo-alkyl, Cs- to
Cio-cycloalkyl, C;- to Cj3-aralkyl, Ce- to C4-aryl, -OR’ or -(CO)-O-RS, where

R’isHor Ci-to Cs-alkyl,

15 R® and R* are identical or different and represent H, Cj- to C4-alkyl, Cs- to Ce-
cycloalkyl, benzyl or C- to Cj4-aryl,

mis 1,2 or3and
20 nis1,2,3o0r4,

and 0.0001 to 0.4 parts by weight,

one or more different compounds of Formula (II)

LeA 34 887



109 ()-& 10% ()-! !10%& ()-4! !10%& ()-4 109%& ()-!hf!100@2& ()-M GsH
JK<LGLHLI LILWXVB7 10 10 10 10" =109%& ()-!N Z"10%& ()- !6' Z" 109%& 153

(" Z"109%& ()- ! "109%& ()-JLYL\LLLSMWEMB7 10 10 1!10% & ()PFT/EP01/11870
10% & ()-10% & ()-S 10% & ()-10% & () - Y"10% & ()- MM Nr NNO) OdEMB7 10 10
1109% & ()- 10% & ()- @10% & ()- 10% & ()24

10% & () - 10% & ()-) OyOOOPi PPAEMB7 10 10 19 + 10% & () -

' S10% & () - &$10% & ()-&" 10% & ()- ~10% & ()-& 10% & ()- PQQQ RTR_R RaB77 10
10( =10% & ()-L510% & ()-L 3 10% & ()-L110% & ()-'3l. "10% (& ()-9,

10% & () - RaRbRgRt RShSSj H7 10 10(! d! 10%#& () - f ml0%&' ()- S

109 ()-109%&' ()-!y&LO%KkK& ()- 10( 10(S$TT UaUUSV' >H7 10 10! "10%& ()- &

10%&' ()-&F 109& ()-10%& ()-! 9yl0¥—Q- 9yRO%&' () SWAV\Y/\BXFXXaBH? 10
10'L° 3 109 ()-3&010%& ()-9, 109%& () + 109%&' ( , (H)
"109%& ()-&"109%& ()-X N 10 10 ' () Y" 10%<&' ()-

wherein

5 R and X are identical or different and are H or alkyl or alkylaryl,

in compositions containing thermoplastic polymers for improving the extrusion
properties to the extent that, when extruding the compositions to form sheets, a good

surface quality of the extruded sheets is obtained.

10
2. Use of mixtures containing 0.1 to 15 parts by weight,
one or more different compounds of general Formula (III)
(R") 1
’ (R)n
N
- N
N= ( bridge ) N—N (HI)
HO 4 OH
R, G
15

wherein
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10 10 10" =109%& ()- Ff 8109 ()-L5 109 () -z, Y~YYZ[ ZZZdEbC 10 10!  10%& () -
109%& () -1 10%<& ()-1 10%& ()- 10%& ()-f 10%& ()-Z[g[[[\\dEbC 10 10!

109%<&' () - &10%<& ()-Y 10%<& ()--10%& ()-S PCT/EP01/11870
"10%<& ()--10%& ()-\S]]]1/"~z*"dEbC 10 10! 90l 10%<& () - &

10%<& () - &F+F10%<& ()-8&) 10%& ()-' "10%X ()-&L! 10%<& () A dYNC
10 10! 10< 10< 10<L=10%<& ()-3y8 10%<& ()-96 10%&' ()-9,5 10%& ()-93
10%<&' () - “dEYNC 10 10! 10%& ()- 10%& (

0%, ()17 0 93 s P PRSI0 0 L

109 () - 9010%s-EYcl @IkyLOUR 't Lr3-aralkID VR (0)C §S8y1 LOUE (r)-(ES)-OORE Whkerd O] gghhh
h! hdYNC 10 10!
R’is Hor Ci- to Cs-alkyl,

mis 1,2 or 3 and

nisl,2,3or4,
) 0]
10 I I
the bridge represents —(CHR'%),—C—0—(Y-0)—C—(CHR'"),, wherein
pisequalto 0, 1,2 or 3,
15 qis an integer from 1 to 10,

Y is ~CH-CHp-, -(CHz)s-, -(CHa)s-, -(CHa)s-, -(CHz)s-, or CH(CH3)-CHz- and

10 and R'"! are identical or different and represent H, C;- to C4-alkyl, Cs- to Cs-
20 cycloalkyl, benzyl or Cs- to C4-aryl

and 0.0001 to 0.4 parts by weight,

one or more different compounds of general Formula (II) according to claim 1
25

in compositions containing thermoplastic polymers for improving the extrusion
properties to the extent that, when extruding the compositions to form sheets, a good

surface quality of the extruded sheets is obtained.
30 3. Composition containing

thermoplastic polymers and 0.1 to 15 wt.%
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10 10 10 =10% ()-L : 10%&' ()-Fy8 "10%& ()-L6 10%& ()-L,5

10%' () - ! h1h4hhgj kOl }[ 9YNC 10 !3!10%& ()-! "109& ()--!m " 10%& é %

10%. () - F10%& ()-!yy&l0%u& ()- Ol | 8mmoooooz[ PE: 10 ! 10 1BCT 20} b 70y -3
"109& ()-M 3, "109%& ()-M s$ "109& ()-! s$ "109%& ()-000000000xnHC 10 !

10yf 10%& ()-" 10\ 10\ 26

10\ s=nl0% & () - @0% & ()-10% & ()-F"10% & () - oppp_ppLgaBmbC 10 ! 10

109 ()-!Y I 109%& () - &10%: ()- SLO% () - 10%& () - Y"10% ()-Lg2rgrrrrraBnbC 10

| 10100 () - 1GREChoR M) kAN (DFormlbi felinde 1o MR () 1P eFnbC
10 ! 1010%& ()-10%' ()-10%& ()-109%& () - #3 -rrrr ssseAan 10

and 0.0001 to 0.4 wt.%

5 of one or more different compounds of Formula (II) according to claim 1,
4. Composition containing

thermoplastic polymers and 0.1 to 15 wt.%
10

one or more different compounds of Formula (III) according to claim 2
and 0.0001 to 0.4 wt.%
15 one or more different compounds of general Formula (II) according to claim 1.

5. Composition according to claim 3, wherein the proportion of compounds of
Formula (I) is 0.11 to 10 wt.% and the proportion of compounds of Formula (II) is
0.015 to 0.35 wt.%.

20
6. Composition according to claim 4, wherein the proportion of compounds
according to Formula (III) is 0.11 to 10 wt.% and the proportion of compounds
according to Formula (II) is 0.015 to 0.35 wt.%.

25 1T Composition according to any one of claims 2 to 6, wherein the sum of
thermoplastic polymers and compounds according to Formula (I) and compounds
according to Formula (II) and compounds according to Formula (IIT) is 60 to 100
wt.%.

30 8. Composition according to any one of claims 3 to 7, wherein the

thermoplastic polymer is selected from the group consisting of bisphenol A

LeA 34 887



I 10#3-10%&' () - 109&' ()-10%& ()-10%& () -#3-sss#s$s¥' s, snQ0C
10%&' ¢) - 10%&' () - #3- 1109%&' () - 10%&' () - 10%&' ()- 10% ()-,s: sl sIsKsLsUsVsj K1C
109%&' () - 10%&' () - 10%& () - 10%& () - #3- 10%&' () - 10%&' () - Vs\Wé Ys RpE[EEDE 148
10#3-109%&' ()- 109 ()-10%& ()-109& ()-(#3-}s~sssssssnQ0C
109&' ()-109& ()-1#3-10%& ()-10%& ()-1109&7()-10%&' ()-ssssssssj K1C
109%&' () - 10%& ()- 10%& ()- 109%& () - #3- 10%&' () - 10% () - sssssss” <1C
10#3- 109&' () - 109%&' () - 10%&' () - 10%& () - (#3- ssssssssdJ+CLO%R () - 109&' () - #3- 10%
& ()-10%& ()
tttiti KlClO%&HO%{(%O cal%gl{ﬁigg}%%?gvol carbon(ates bgs 1‘10%}5& th(e)two no(rglerfe, tb%sp{lﬁotl tAf 479
yy 109&R&' () -~ HE10&bBAH-hydedxipBés1) 3,3, 5 imSthylcyclohexane.
"1098& ()-F10%&' ()-#3-tttmuv' v{v|[:gZ9 $!109%&& ()- y!10%&' ()- \Of
10%9&' ()-( RS 109%&& () ( y109%&& () - yY' 10%&&' () -{vvv] wwxx|[:gZ9
y310%&& ()- ye&Y 1 ) v&E Y (
v @OYEE ()X - ng tgs)itlogry gékg?g}gh&( t?L 061/13[ (%re_ %35&1%“ @%qg&‘gi v)vhergm the
"10%H#& ()5 (thyrnﬂbpla‘sﬂ%&&ly(ﬁer iSPEBG" 10% & () -
y&L! 109%&& () -yyyzz%&z' z(z| [ NA410&10&10& y =109&R& ()- y9 :S10%k& ()-( yFy8
"109%&& ()-( yL,5109%&& ()- yL1 10%&R& ()-(z,z;z>zlzz {zY8NAAl y@10%&' ()- @
0@ 100 & & ()18 @IURIEAs BNk o o5639% 8, Fiplebin X199 O
{(@a{t{] p}x}ﬁ:NA%[ (/{%’%Mgﬁ %‘?’Qg/ 8%’”%00%%&2&{ ?‘f‘; {z ’%é‘g%é E’)H”%ﬁt{&
@O%& () - @ddatfodially <Eht@nk WAL D:-6G. 36} 3} estads o phidibll esterlof MdMMLEi¢ ko 31 .
"10%7,& ()- .y +10%&& y) 10988 ()-s y &' 10%8&' () -
&' 10918 () - hydric ("PNA410&10&10& y =109R& ()- y93: 109R& ()- yF6
"10%8& ()1oF6 "10%), & ()- y& 3109%&& () -~~~ VI [: NA410 yl: 109R&&& () - Y
10YRE&LE (} yS 10%8&&& ()-F yS 109%R&& ()-F y109%R&&& () -
YY" 10%&&8& () H.| | [COMBAIGion ORBEARIY Jio ynyl QHB&SE: ldimsy 310VEIREwhpreiry the
@O0%888E ()- YL 1096&* & ()-  yL 10% - I7BC1¢£ -41088& Y =l 10%R&&& () -
y' g1098&&8&" ()Compogitipnagdisignaly ycgﬂ&@ﬂ%&@@éﬁﬂ(ypmy ®laRibiserp
10988&&' () - COETWbA410888 v Y10VRE&LE ()- y&LOVAREE () - ySlO%&&&&' () -
y1098&&& ()- YY" 109R&&& () - 1088810&&&E<| [ : A410&&& y3310%R&&& () -
y9010%&&&&' () 12.3l Torhﬁyﬁﬁd;&a&dwdlﬁ (oL O848, Whereinythe %&&%ﬁt&&&sérhg s¥l8cted
1008&&8& () -<_sf YB10&&& yY" 109B& () - - 1088&10&8&108&8& 10VR&EE ()
y" =l 109888 (IjromyL 19%&&&8@«(98&19&371@0% (Q&gﬂlctyﬂibptwmmmsp@l@ 1098&' () -
y 1098& ()- 8@%}&? y1098& ()- y@O%& ()- yl098& ()-LYbem [:fY810&8&
y') 1098& () - ép%‘ yF31096& () 21310% ! & ()- 70 (109D$D& ()-
y$109B& ()-wnj ] <108&&  f S109%&& ()-$10$10$(10$@ 10%6& () - 10%& () -
y =10%& () - ’>Ly 10%_$L& ()-Vu|[:]]<1088& y109R& ()-- ys10%&& 5
100/&&' ()-3y, 13.0%&Rrocyss for progueing theygomposigien pgcording iq qrmcm&&iclay&s ok&' () -

V1098 () (?nx[ &Llfgl‘&‘i’ri/éfﬁsmer%y%’? Dokt Sihot, sbdining. somponepts gt s

y9- @O%RE20) - corESHRMRSE () - Y#% " 109&& () - PzvU410 le%&&&& () -
YY" 1098888 () - yS@O%&O$&& ()-10&10&10& yL=109&& ()-
yL: 410%8&' ()-B\|[[:vU410 y y , 10%8&&&' () -y y310%R&&&' ()-y y9I10%R&&& () -

A0SR ) YIRS OIS D 5| LG A SRR

y&10%&&&& () - 53@8@&5&%&% ERR I EBSN Bk cIRUEGEE () -y 3@B3" LOINENE () -
yO5@LOYREEE () - OF"1090MN&N& ()-F y9+ 109%&&&&' ()- ACSV@ [ : NA41010 y9

109R&&E& ( | F 11008888 () -y y@10%88&' ()- ys10%88&& ()- yF" 1098888 ()-

)-GOy
S, 10%&HP&& 9u NA4 10%\!& 10%
! Tovesss -99 ' ikt ;me%m% o & %%i%%é%&?& el i s one
fS10% & & () - ﬂa@&mg&&&su‘{dﬁ&g fo(an \oh@%ﬁs@%&&&@o(li by extrusion or
yL6: 109R&&&' () - y&s3109%&&&& () - BA| [ : 10 y 109%&& () - ng 10%&k& ()-y vy
109%&& () - yf 1oog&ugipn. yle%&& () yF 10%&&' ()-X | [:bU410 y 109&R& () -
yL=10%&& ()-y yL! 109%&& () - "10%R& ()- vy, 10%&& ()- zS

16.  Product containing a composition according to any one of claims 3 to 12.

30
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system, glazing for greenhouses, glazing for conservatories, glazing for bus stops,

5 advertising hoardings, sign, safety screen, motor car glazing, window and roofing.

18.  Multilayer sheet, wherein at least one layer contains a composition according

to any one of claims 3 to 12.

10 19.  Multilayer sheet, wherein one of the outermost layers of the sheet or both

outermost layers of the sheet contain a composition according to any one of claims 3
to 12.

20.  Multilayer sheet according to claim 19, wherein the thermoplastic polymer is
15 polycarbonate and wherein the sheet has at least two layers and wherein at least one
of the layers contains a composition according to any one of the preceding claims

and, in addition, a further polycarbonate.
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