WO Q1/19894 PCT/ EPQ)/ 08605 .-1 Pol ycarbonate sheets
Lrrrrererrerererrrrerererrererrrrererrrr *159159* The present i nvention
rel-ates to PP YUYbnate sheets, the use thereof to producePCHERLWEPSand
sai d gI azing. 5 Pol ycarbonate sheets arel used to produce glazing, for
exanple. In this connection, it is desirable to use sheets with as higir as

possi ble a degree of light transm ssion and as low as p
yel | owness iPothexrbdMdtéishighs it is possible to reduce the jmn" H@mlmwndex
by the addition of blue pignents, this is achieved at the expenss o | i ght

10 transm ssion and greying of the sheet goods. During weat her’t ng of the
sheets, it iTge ﬁr@&% tlﬁsr&ltlf)l?rreﬁa% tHE;S‘dT k%'atepﬂfé%r fhEfsd E}%E&ﬂftot&o@@cekept

at the hi ghest possible [level, such that, even after weathering, the
sheet s r et aighazag dndghidagdazms si ble a level of resistance-to mechani cal
i nfl uences such as hail, for exanple. 15 Pol ycarbonates nmay be produced by

the so-call ed phase |nterface process. In said process,

di hydr oxydi @oylcaldeaneshéed 50 ukémwbr@@celgﬁe&h%nﬂir%)mab@ redit@dnddtioh igisf or m
of their alkali salts in aqueous solution W th hosg}gne in the

het er ogeneodssipibisste lisﬁ shpets witheasdngle appossitde gaagiee phdight wansmigsionsag asm

hydr oxi de s t i

pol ycar bona?éé‘ylal'g%rga @ 118?&%{} lﬁd%(}h%l%%%lettlgl sl@gltégldﬁgé @%uf%lgwﬁlﬁsésse
interface prigdsssy filg apdimdnloomlguaqilgmaﬁkzomad &S acti®veddatSthk os@dndenoStigmel | |
"Chem stry and Physics of Pol ycarbonates ", Polynmer Revi ews Vol une . 9,

I nterstd encéraPEIB1SF‘§Hé‘P§ BrRENS véirﬂv@ shesh geefls. a}lalﬁgwef@ewngzé ﬂrﬁéheets it is
pol ycar bonaﬁﬁﬁg%ﬁtf%r o cﬁmaltaa &ﬁésoghﬁ?ero? 16 R Ript af e gig:rﬁ Lipge that

they do not et to an adequat e "ext ent e above- nt| one emsnts of
hi gh |ight levehrssoh gwit,caven hfier wedthawge e shnctexetamchsgmg}dasrmselrbia a:)h:velf of

mechani cal properties on .weathering. .
Q‘CSI ance-to mecﬂamgv? n uences%uch as hail, for example.

15 Polycarbonates may be produced by the so-called phase interface process. In said
process, dihydroxydiarylalkanes (also known as bisphenols) are reacted in the form of
their alkali salts in aqueous solution with phosgene in the heterogeneous phase in the
presence of inorganic bases such as sodium hydroxide solution and an organic
solvent, in which the product polycarbonate is readily soluble.

20
More details relating to the phase interface process for producing polycarbonates are
disclosed in Schnell, "Chemistry and Physics of Polycarbonates", Polymer Reviews,
Volume 9, Interscience Publishers, New York, London, Sydney 1964.

25 The polycarbonate sheets known from the prior art exhibit the disadvantage that they
do not meet to an adequate extent the above-mentioned requirements of high light
transmission, low yellowness index and good retention of mechanical properties on

weathering.

30 The object of the present invention is therefore to produce polycarbonate sheets which

do not exhibit the above-mentioned disadvantages of the prior art.
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30 the obj ect of the present invention is therefore to produce
pol ycar bonate sheets which do not exhibit the above-nentioned

di-sadvant age¥O 8V 18k prior art. ~~~~~~~ 1111111111 H 11 H 11 RTEPo/086q5_
*c00002* WD 01/19894 PCT/ EPOO/ 08605 -2 qdhis object is achieved according
to the invention by pol ycarbonate sheets, wherein the polycarbonate is
produced by the phase interface process and the aqueous solution of an

al kal i sal t Tafs ebjbitsphemovedusedrditgtoefhn imeemtian byrpodynarwhatti sheets,vyebereiny gen
of less than 1850 b. .5 The, content of dissplved oxy in the aqueous

sol ut i on of TEneHRBg R ProESDpE fealsre i Red Byl foe ey M0 oo,
particul ar | wfah afiariaal b aHispheRol ubbe tHefdif Rhd 9 BoktBitSo R RYIvEa DxpPRnysREOoNat e
sheets, wherein the polycarbonate is 10 produced by the phase interface

process and thavel @qppbous sol ution of an alkali salt of a bisphenol used
therei% has a content of dissolved oxygen of |ess than 150 ppb. In
addition, the present invention also provides glazing, for exanple for

aut onobi | es Thelcohteht 6l digdlvel DxP@dnt inGhed aueb@y soliiteMNITALS Sikali ¥AlNd Bisdrhelens,
bus shelters, advertisin anel s, 'signboards, protective screens,

g 158 .
aut orobi | e df aRIGRPD. Rieterably <dP0 pebmariculareprpisrapbur PRl es are produced

according to the invention in that the other raw materials apart fromthe
aqueous solution of the alkali salt of the bisphenol do not contain a
not ewor t hy dieumivertionoxhyugeprovides gadlydarbmnatepsheedtsc twhenein sthp epdl ypraneshatel ish t he

20 exc]usion of o n, .as described for exanple in DE-A 4 227 272. For
exanp 11 n PackhusEl b7 B riS otz s 24 o ABHEGHS SUHHO G S TGH 4R # or ced
circulati on pi@aphdided Mgretrt sl onfehsf b1y bAPOBEssARh 1 4tEpgeact i on
vessel is blanketed with nitrogen, so as to enSure the excl usion of

oxygen. 25 The pol ycarbonate sheets according to the invention are, for
exanpl e, SOlIII'l %déilagrel,t tﬁé present invention also provides glazing, for example for automobiles
or buildings, in particular for greenhouses, winter gardens, bus shelters, advertising

15 panels, signboards, protective screens, automobile glazing, windows or roofing.

The polycarbonates are produced according to the invention in that the other raw
materials apart from the aqueous solution of the alkali salt of the bisphenol do not
contain a noteworthy amount of oxygen. In addition, production is performed with the

20 exclusion of oxygen, as described for example in DE-A 4 227 272.

For example, in a reaction vessel and tubular reactor configuration, the forced .
circulation loop and the tubular reactors are flooded and the reaction vessel is
blanketed with nitrogen, so as to ensure the exclusion of oxygen.
25 |

The polycarbonate sheets according to the invention are, for example, solid sheets,
cellular sheets (also known as multi-wall sheets) or corrugated sheets, which are used
as glazing materials for example. The sheets may be produced in a manner known in
principle to the person skilled in the art, for example by extrusion or by injection

30 moulding.

Subsequent processing of the sheets, such as thermoforming or surface modification,

such as application of scratch-proof lacquers, water-dispersing layers and the like, is



cel l,ul ar sheets (also known.as nulti-wall sheets) or corrugated sheets

whi ch are used | azing materials for exanple. The sheets ma

pr oduced |n“éOPr’é’r?ﬁ%$ known in principle to the person skilPeHE (W/O?fﬂ? art,
for exanple by extrusion or by |nject|0h3 30 noul di ng. Subsequent
processi ng of the sheets, such as thernoform ng or surface nodification,
such as application of scratch-proof | acquers, water-dispersing | ayers and
the like, islsdpBiibkoSEe POINEHSQ/r6lBG850 thd mbuldep astxiléd produibel pmttbese al so
relates to the nmoul ded articles produced by these processes. To produce

t he pol ycar B5H48%Sf or the sheets according to the invention, aqueous 5
solutions-of an alkali salt of a bisphenol with a content of di ssol ved
oxygen <150 ppb, preferably <100 ppb, particularly preferably <50 ppb are
used, whi ch Teaprodnes greapdlycarbenapbifen thedshsytsr acgending tdhithep vgotien, vilqupous
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Preferred alpkstiabBak10® ﬁjbeﬁﬁﬂﬁeulﬁﬂsi iptdTeraBlyt <5 009pbirs pb&) Mtsch ﬁla§ phgaably whi ch
may be used according to the invention are those which obt ai ned by

reacting ket r?é’éalwdtw Epefig bisphepals gvith eéwg@m%exmp@ﬁn@ﬂ€<%ppb yith an
substituted ah{ﬂeth%u&h rE»hHé' Qo Vithod afosita Bx@g)é c%ﬁf‘eﬂ{'ql ngﬁré under |-

substituents, such as carboxy or nitro exa

o- and nrcremggmlémﬁsmmlnethylphenol o-tert. -butylphenol

2-neth¥I-6 tert.-but Y1Phenol , o-cyclohexyl- phenol , o-phenyl phenol,

o- isop(bpylphenol 2- et hyl - 6 cycl opentyl phenol, o- and m chl orophenol,

2,3, 6-t 11 metphybRBeRRL sﬂfs%fr@ﬁﬁt%éﬁuﬂhs%ﬂgbfb@% aeg mcresol, 2,6 20
drnethylphenol o-tert.-butyl phenol and enyl phenol . Phenol IS

particularly preferred Ket ones wth at Ieast one alrphatrc group on the

car bony| { et OR1icDnel oLy ol L AP i35SHaNSre TRADMS! ) ot one

obtained by reacting ketones with aromatic hydroxy compounds which are not
15 substituted in the p position and do not contain any second order substituents, such as
cyano, carboxy or nitro groups, for example phenol, o- and m-cresol, 2,6-
dirhethylphenol, o-tert.-butylphenol, 2-methyl-6-tert.-butylphenol, o-cyclohexyl-
phenol, o-phenylphenol, o-isopropylphenol, 2-methyl-6-cyclopentylphenol, o- and m-
chlorophenol, 2,3,6-trimethylphenol, preferably phenol, o- and m-cresol, 2,6-
20 dimethylphenol, o-tert.-butylphenol and o-phenylphenol. Phenol is particularly
preferred. Ketones with at least one aliphatic group on the carbonyl function are
preferred, for example acetone, methyl ethyl ketone, methyl propyl ketone, methyl
isopropyl ketone, diethyl ketone, acetophenone, cyclohexanone, cyclopentanone,
methyl-, dimethyl- and trimethylcyclohexanones, which may also comprise geniinal
25 methyl groups, e.g. 3,3-dimethyl-5-methylcyclohexanone (hydroisophorone).
Acetone, acetophenone, cyclohexanone and the homologues thereof bearing methyl
groups are very particularly preferred. Acetone is the most preferable. By providing
an intensive inert nitrogen atmosphere throughout the production process, it is ensured
that the residual content of dissolved oxygen in the bisphenols is less than 10 ppb.
30
Bisphenols which may be used according to the invention are, additionally: 3-(4-
hydroxyphenyl)-1,1,3-trimethylindan-5-0l;  1,3-di-(2-(4-hydroxyphenyl)-2-propyl)-
benzene and 1,4-di-(2-(4-hydroxyphenyl)-2-propyl)benzene.



' isooropyl ket one, diethyl ketone, acetophenone, cycl ohexanone,

cycl opentanone, nethyl=-, dinmethyl- and trlnethylcyclohexanonesP whi ch may
al so conpri 3O BI¥a| 25 nethyl groups, e.g. 7E 00/08603

3, 3-di net hyl - 5- et hyl cycl ohexanone (hydT%Tsophorone) Acet one,

acet ophenone, cycl ohexanone and the honol ogues thereof bearing nethyl
groups are very particularly preferred. Acetone is the nost preferable. By
provi ding an intensive i nert nitrogen atnosphere throughout t he production

rocess S 1eng that the res f oIv oxygen in
Itohe bi sphen&‘%?hieg Fév Cht‘ﬁﬁﬂ*“?ﬁ“‘%ﬂ% pregdﬁ"%i %rﬁ%gtgtsg ﬁo Q@ég"e'
accordi ng t @;d %H&ldl AYand 'lqnb1§(f4ehyd§&®phé®l|)'i}5 |3}5 tr@rte(tlﬁlylcyclohexane

hydr oxyphenyl -tri met hyl i ndan-5- ol

-di-(2-(4- hydroxyphenyl) 2- propyl) benzene and
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-4 Bi s enoI i‘cu

2, 2-bi s(4- h»dygbhymétgnys?r) pfoviting 4o ifert niregehendlosPherd))dwith aqueous alkali
1,1-bis(4-h droxﬁghen 3,3,5-trimethyl cycl ohexane., 5 The_ bi sphenols or
the m xt ur edydioxidssplugion haviweer diptojved oxye@mconignt i+ 100 @phrrefrEabhy <g pp]oxygen

(e.g. by pr%‘eddoﬂgerﬁﬁ\t}lbﬂg)rfta gé&fs ;T@Iﬁzﬂl B AR R <o Rakion s L2 iigga'ﬁgpg&ha h%

hydr oxi de sol ution I ssol ved oxygen content pre erably
<20 ppb. . Thencatrater oﬁﬂreoasubﬂanmmxeomssomhtkaisiof faychillosti shét fod bntsplmmol & as

prefer Iy uch t hat concen on.of . the resul tant eo S utlons
of an al kal i©%8I¥ RﬂSSIQ eb sB’ﬁeSr?g‘feb \L'é/a]é‘?“ftbect“o r&Eg"pBEgt ‘th(f] %
sol ubi lity [Ptéfbxfably 1695 tb 815Gt %2 tm@ rlarl F80 okl l%QiréMlde/‘to bﬂFﬁén%t ?AOiny 16.5
to 18.5 wt.% The nolar ratio of alkali hydroxide to bisphenol is in

particul ar foadieular &omn t.8:1202.5], prefefablyabPyl t0.204:1, nad1®1a¢lwpref¢aauly 20t latol y

P obous a2 pishisesRoaamPs Rt TR ol hn ARy uS R RE N RSarBRI B sPRED e

added to thgicenusisiprbfeldbldFiP¥d BE addUbithd adieods aRali Inydaside sobktionat
t enper at ures of from 20C to 90C, preferabh%YSOC to 70C,  wthout its having

to pask t hr dirgetly pe asoel at sqrapesatures of\from WOcB%enqur@éYa}@tfédogOa@,kal i
hydroxi de sQlitohPRs Ak fobabd AIMER thd'olid state.

‘The virtually oxygen-free aqueous alkali hydroxide solution used to produce the
aqueous solutions of an alkali salt of a bisphenol may be produced by electrolysis.
20 After production, the aoueous alkali hydroxide solution should be stored and
 transported under inert gas. For use in the process according to the invention, the
concentration of aqueous alkali hydroxide solution obtained during electrolysis is
generally reduced by dilution with virtually oxygen-free, fully deionised water.
Oxygen is removed from the fully deionised water in a manner known in principle,

25 e.g. catalytically, by degassing or by inert gas stripping.

The aqueous solutions thus obtained of an alkali salt of a bisphenol exhibit
particularly low colour indexes, which are naturally also dependent on the colour
index of the bisphenol used. If a bisphenol is used which has a colour index <10
30 Hazen (measured according to ASTM D 1686), colour indexes of <1.5 Hazen,

preferably <1.0 Hazen may be achieved.



aqueous solutions of an alkali salt of a bisphenol may be produced by
el ectrolysis. 20 After’ production, the aqueous al kali hydroxide sol ution
shoul d” be st &dI%%d transported under inert gas. For use it VRBOOMEYSess
according to the invention, the concemttation of aqueous al kali hydroxide
~sol ution obtained during electrolysis is generally reduced by dilution
with virtually oxygen-free, fully deionised water. Oxygen is renoved from
the fully ddhemobedrbonites may te brauvhed delilpasmtelynandrinrceqite]led 2fneergby the
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colour ind of -t he bi sphenol "used. 1f a bisphenol is used which has a
col our i ndeX,4&4-0ri-86hitrpeyphenpblsaptand; aScoird(hhydroxyidenylibengss) 1, lcbiro(d-
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of suitable bran agents are: p IorogIUC|n
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2, 2-bis-[4, 4hdlics(tﬂc1d hwdfeexyml(ylh)ydmb’pw»hieﬂfaﬁaan&:‘tra-(4 (4- hydroxyphenyl-

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

bi s( 2- }R/droxgpp\mpygbehwwxmhwpme A- rret%?l%h?ﬂfcm hysrexyphgm b kg phigisppyaryl-( 2, 4-
di hyd h

e (- o Roien® ARERGyoroxsbenmoic) asidh imesi 1isic, syaRuris reborides 3.30is e,

tetra-(4- hydnidlb(ylphbmtb))mkhﬁme oxoed B-aﬁ(ydrc(lﬂddw;dr oxypheais(A}"- d1hydroxy—
|sopropyl)phenoxy nmet ha

a,a,a"-trid lelnmbf B}CBW%FM?W) 141, B (4-hydroxghspyDethaien A8d e bis-(3-methyl-4-
2, 4-di hydr Og%xy enypozgx 0-bf3t dzTﬁgdr nﬁngq= 1§1¥?1P1{§Exle§01):5ije%'éhg:ﬁlar§/pgef@fré& 3-

met hyl - 4- hy 0X0- roin I hydr oxy-
triphehyl)nethyl)benzene 1,1,1- tr|-(4 hydroxyphenyl)ethane and

glr Z égr {T? I':El)ﬁl A!V g{gg?géggeor}yrln xtureso 5P Br%hgﬁirqg Q g1rtsf) {Nﬂlcglma)g c:ptllosnaahy a sosbCr esol )
used, preferably in an amount of 0.05 to 2 mol-% relative to the bisphenols used, may

be introduced together with the bisphenols or added at a later stage of synthesis.

20 Chain terminators may be used according to the invention. The chain terminators used
accordirig to the invention are preferably phenols such as phenol, alkylphenols such as
cresol and 4-tert.-butylphenol, chlorophenol, bromophenol, cumylphenol or mixtures

thereof. Phenol, 4-tert.-butylphenol or cumylphenol are particularly preferred.

25 Chain terminators and branching agents may be added to the reaction mixture as a
separate solution or together with the bisphenolate, wherein care must be taken to
ensure that the solutions have the same low oxygen content according to the invention

as the aqueous solutions of an alkali salt of a bisphenol.

30 Other additives which may be used according to the invention and which may added
to the polycarbonate from which the sheets according to the invention are produced,
are mentioned in EP-A 0 500 496 and WO 96/15102. According to the invention,

mixtures of these additives may also be introduced into the polycarbonate.



15 The branching agents or m xtures of branching agents which may
optionally also be wused, preferably in an amobunt of 0.05 to 2 ol -%
relative t o YRRU/E8¥henol s used, may be introduced toget heFCHEPH/OB6f
bi sphenol s or added at a | ater stage of'@ynthesis. 20 Chain term nators may
be used according to the invention. The chain term nators used according
to the invention are preferably phenols such as phenol, al kyl phenols such
as cresol and 4-tert.-butyl phenol, chlorophenol, bronmophenol, cunyl phenol

or m xtures hereof .. Phenol , 4-tert . -butyl nol or cunyl phenol are

e 11 cul ar 1 ydsiEres pviich sttt e s LREAbrosiean ey BE CATEOHE be
added to th@eieded iPWAHFOWI® HSrofmuldEparate solution or together with the
bi sphenol ate, wherein care nust be takén to ensure that the solutions have
t he sane | ow oxygen content according to the invention as the aqueous
solutions of an alkali salt of a bisphenol. 30 Other additives which may be

used according to the nventbﬁn and whi dR)R to the pol ycarbonate
>+ g to the inventy ay e produced, are

m xtures of these add d into the.polycarbonate.
WO 01/ 19894 PCT/ EPOO/ O are particularly preferred
are UV absorbers such HNs—ghe escNrd in WO 99/ 05205 of fornul a
(1y (R)" (R), ~I . N I N ( R2). (R)YmI)5 in which R

and R2 are the sane or diffg

cycl oal kyl, C7-C13 aralkyli
(R

anJH, hal ogen, Cl-Clo alkyl, C5-Cio
<OR5 or -(CO-OR5, with RS

5 in which

R' and R? are the same or different and mean H, halogen, C;-C;, alkyl, Cs-Co
cycloalkyl, C,-C)3 aralkyl, C¢-Cy4 aryl, -OR® or -(CO)-O-R’, with R®
being H or C,-C; alkyl,

10 _
R? and R* are also the same or different and mean H, C;-C4 alkyl, C¢ cycloalkyl,
benzyl or Cs-C4 aryl,
m is 1,2 or 3 and
15
n is1,2,3or4,

together with those of formula (II)



belng Hor Cl1-C4 alkyl, 10 R3 and R4 are also the sanme or different and
- nmean H, Cl1- 06 cycl oal kyl , benzyl or C6-Cl4 aryl, $00l08
and 15 n |§1(1%§\“‘§ or 4, toget her wi tJ71 those of formula fﬁ/f %81/ 19894

PCT/ EPOO/ 08605 -7 (RI)n (R)" [/ " ridge) I I (In (R)n (R2)n
tn which the bridge neans 0 0 (CHR3)P 11 CO (Y—O)ll C(CHR4)P 5 R, R, m
and n have the neaning stated in relation to forrmula (1), in which,
noreover, p is a whole nunmber fromO to 3, 10 g is a whole nunber from1l to
10, Y is -CH2-CH2-, -aQH2)3R,) (CH2) 4-, -(CH@?-, 2)6-, or CH(CH3)-CH2
and 15 - \n

N/

HL /)

—

an

(Rz)n

in which the bridge means

0
—(CHR® )—H—O-—(Y-O)—g—(CHR )

5

R!, R?, m and n have the meaning stated in relation to formula (I),
in which, moreover, p is a whole number from 0 to 3,

10
q is a whole number from 1 to 10,
Y is -CHz-CHz-, -(CH2)3-, -(CH2)4',.'(CH2)5'> '(CHZ)G‘, or CH(CHB)'CHZ
and

15

R? and R* have the meaning stated in relation to formula (I).

Other suitable UV absorbers are those comprising substituted triazines, such as 2,4-
bis(2,4-dimethylphenyl)-6-(2-hydroxy-4-n-octyloxyphenyl)-1,3,5-triazine

20 (CYASORB® UV-1164) or 2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-(hexyl)oxyphenol
(Tihuvin® 1577). The UV absorber which is particularly preferred is 2,2-methylene-
bis(4-(1,1,3,3-tetramethylbutyl)-6-(2H-benzotriazol-2-yl)phenol), which is sold



R3 énd R4 have the neaning stated in relation to formula (I). O her

sui tabl e WV absorbers are those conprising substituted triazines, such as
2. 4- WO 01/19894 PCT/EP(0/08605

b| s(2, 4-di net hyl phenyl ) - 6- ( 2- hydr oxy- 4- ngbctyl oxyphenyl)-1, 3,5-triazine 20
(CYASORB(r) UV-1164) or

2- (4, 6-di phenyl -1, 3, 5-triazin- 2- yl ) -5-(hexyl)oxyphenol (Tinuvin(r) 1577).
The W absombmmemmd:)h underpthet nam&sa’ﬂryavm@ﬂéf)r@dAdskaZS&b@ﬂJﬁyBéné"he uv

bis(4-(1,1,3 t | but ora - 2-yl) pheng] whj ch i
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360 or Adeka &twb(gm_‘lqﬁz%alsmﬁuéﬁve a@laﬁe%@eﬁv Msbrieks 20&0in EROSV0aY6 BASF AG
and obtained in accordance wt Exanple 1 of WD 96/15102, is also

suitable, as are the W absorbers given in EP 0500496 Al. 5 O her suitable
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5-chloro-3' (5,1,3d3 tdtxafriettrymﬁtylb ( Firtivir0329) 35-chlogs-B', 5 ldirter. -bﬁtyiﬂﬁtdllﬂ{droﬁ-
3'-sec.-butyl -5 -tert.-buty ‘-octoxy-, 3,5 -di-tert.-anyl-, -
bi s( a, a- di néqrh;hu@érﬁzwme}hyl ,ﬁ-)i@q;rbgtyé-fS tert -butyl,” 4-octoxy-, 3',5" di-teft. amyl- 3 5‘

5-chl 3 t |
S ohl oro- 3+ M- digutioey s A5t By SRRBREA serE IS PRt prycasbomtor . 5
10 tert. - bUte)Hy'l)5 an«ﬁ 3- dHBdrb@WeQﬁJblﬁ@m-)Sf - tB}J:ththexyloxy)carbonylethyl] 5-chloro-3'-

3 -tert.-buty - (2- met hoxycar bonyl et hy '
~terl0 - butt"}lT ®¢¥1(52(%§t69h%%9§h?®6ﬁw1é1 h9rt)°~rt -butyl-5'-(2-methoxycarbonylethyl)-,

3 -tert. buty ( carb e }
3' - dodecyl - erﬁ bﬁ%s §2‘ @étg%k?%l%(dn(}?%%/ ?n%fts%lgﬁ yi oxgz/ceg}yl%%eﬁ( OXY)
ethyl)-2'- hycdnbonylpfhyt]y,l 32dbdrenizStméthylol ﬂ(d2)3' tert.-butyl-5'-(2-isooctyloxycarbonyl-

2,2' -nmet hyl ene , 1,3, 3-tetra- . . .
met hyl but §| )eqy%oi §%yaémy?@hyﬁ)en5ﬂ@ﬁ6?1f(29,oget Rermathyenebis[4-(1,1,3,3-tetra-

3' - sec. - but 3ﬁlle“t§){lb{lt 1)]6 BerdottRizol-2- Pll henol] together with 3'-sec.-butyl-5'-(1,1,3,3-
t et ramet hyl butyl - 2" -"hydr oxypheny benzo riazole (= Tinuvin 350) and

2-[2' -15ydr Gﬁmtl;lﬁbutbl -g'thydiexgiphertyin2Fheenzotriapbleny | Titkvine 3603 r aralz J1-B'( =

Ti nuvin 234 dr,axybenzaphenqnes as . for, e | e droxy-.,
1 et oy BRI B i Cr Ay 2 o
4,2",4-tri hxadlﬁﬁxaxybeﬂzophywlﬁgméh 4s for @kavap llaqxhlydil@;? vaiﬂeuﬁ)xy- 4-octoxy-

et hyI 2- cyano 3,3-dip acrylate (= Uvinul 303 %Nmade 20 BA F

2- et hyl hexyldegyleyymo- %ddeaylsﬁénywaemﬂcaqye (4:2ANtnaydreae) rabrdieyy- 43&5F
AG . dimethoxy derivative, ethyl-2-cyano-3,3-diphenyl acrylate (= Uvinul 3035) made by
20 - BASF AG, 2-ethylhexyl-2-cyano-3,3-diphenyl acrylate (= Uvinul 3039) made by
BASF AG.

Examples of suitable stabilisers, which may be ﬁsed as additives according to the
invention, are phosphines, phosphifes or Si-containing stabilisers and other
25 compounds described in EP 0 500 496 Al. Triphenyl phosphites, diphenylalkyl
phosphites, phenyldialkyl phosphites, tris(nonylphenyl) phosphite, tetrakis(2,4-di-
tert.-butylphenyl)-4,4'-biphenylene diphosphonite and triarylphosphite may be cited
by way of example. Triphenylphosphine and tris(2,4-di-tert.-butylphenyl)phosphite
are particularly preferred.
30
The polycarbonates, from which the sheets according to the invention are produced,
may additionally contain additives to improve the surface slip characteristics, such as

for example esters of polyhydric alcohols with long-chain fatty acids, such as for



Exanpl es of suitable stabilisers, which may be used as additives according
to the invention, are:-phosphines, phosphites or Si-containing stabilisers
~and other ¥ BBHSMunds described in EP 0 500 496 Al . Tri ph%(ﬁ'&r: hi tes,
di phenyl al kyl phosphites, phenyl di al kyl'%hosphi tes, tris(nonyl phenyl)
phosphite, tetrakis(2,4-di- tert.-butyl phenyl)-4,4'-biphenylene
di phosphonite and triaryl phosphite may be cited by way of exanple.
Tri phenyl phesphplee pariaerythris(l 2 tefrastearber-palnbitatey | gliyeeryl )mbresishiate-pabmiate,
particularly preferred. 30 The pol ycarbonates, from which_.the sheet
accor di ng télﬁﬁ@li H?Fé‘??f‘?tﬁffpalﬁ“&atgr oy ea&ﬂﬁ?‘flf"&nﬁfl O%an%?rﬁan S
addi tives tQidiifQV¥6lokdHes, PElakEdsd hheFAIahREEBE! f1diths iS4I§dpasibld. or exanpl e

esters of polyhydric alcohol§ with long-chain fatty acids, such as for WO
01/ 19894 PCTI EPOQO 08605 -9 exanpl e pentaerythritol

tetrastearatef - pal.m.tate,. glycerol nostearate/-.palnitate | ycer

tri stedr ar o bR B, ol IR R PbPesie B baisBrentil Gl

pi gnents, Cﬁkﬁﬁﬂﬁﬁssﬁorﬁitﬁébbbddbt"{drdﬂdi fibage MesedANWhetelietheadidiit ity aork il so
possi ble. 5 | the feed materials and sol vents used for synthesis nay be
cont ani nat edtagingmaterpls Whicheaye a5 elean aepqspiblfuct i on and st orage t her eof
wherein the aimis to work with starting nmaterials which are as clean as
possi ble. d azing according to the invention conprises, in particular,

gl azi ng for Glatingradviokdisg arthe Itvehtivn chmgrsses,finparicalap| ghazingior agtofmobiles or
greenhguses, w nter gardens, bus shelters, advertisin anel s, signboards,
protectd ve durdags fofueuiBRle 8laging; forg Srerihoises yinten @gﬂ%ﬁ@. h%b@@ﬁﬂént
processi ng %ﬁvérhﬁn%?ﬁﬁ@@, AELRarlsD r&t&tfv@%c%é&ﬁf{rﬁdt&ﬂobif%”ﬁl'ﬁziﬁg, wilows or

t her nof orm ng or surface dification, such as applicatfon of scratch-proof
| acquers, wedfeng di spersing layers and the like, is possible. WO 01/19894
PCT/ EPQ0/ 08605 _10-

Subsequent processing of the sheets according to the invention, such as
15 thermoforming or surface modification, such as application of scratch-proof lacquers,

water-dispersing layers and the like, is possible.



Exanples In the foll ow ng Exanpl es, the col our indexes were determ ned
according to ASTM D 1686 by neasuring absorption up to 400 nm over

i rradi ati on WRA%B9%f 50 cm 5 Weat heri nﬁ of these sheets m%%T/BEqﬂfOB?%ed in
a Weat heroneter made by Atlas, USA, usil g a 6.5 Wxenon lanp and a cycle
Fnvolving 102 m ns of exposure to light and 18 mns of spraying with

dei oni sed water together with |ight exposure. The maxi mum bl ack body

t enper at ur e Bxampd&C ( 5C). After 1000 hours, sanples of the sheets 10 were
taken and toughness was tested under practical conditions using a nodified
falling ball test which may be devel oped for nulti-wall sheets on the basis
of DIN 53  4gtthe fbl&wink %pr?eseﬁ%r&%uy\ﬁd@%snﬁer%@t%%ﬁ@d Héi!o?dln%t&ASMDa”Et er
puncture body |ntended to cause biaxial stress simlar to that caused by a
fal ling hai [168@hg measurimgapsorptempep tet 4(10nm gvéran imadiaters ength g6 0kg.f al | i ng
froma height of 0.2 mstruck the sanples, 15 which lay freely on a
supporting ring with an internal diameter of 20 mm Testing was perforned
with the vvea.VME&ﬁlngfdﬁes@fsh&éwWaa@@ﬂfmea mfaewaﬂmefmmﬂadezwmlai NESA,
fracture appearancelyéBB was characterised by nunbers: pl.i nt ered 2 =
smoot h cr ac ksing a-6.4 ¥ kenasy lamprand @ cyglednyplxing|182 nyips ‘Fﬁ@‘l’@é‘l‘rleé%\hé%tsa“ﬁﬂéex

01/ 10804 PCHERGD RS A Heoplad it (SLARE WS oK CLBYNES ng P, O

aqueous NaBBfackdodyitemperdfure &ak g0tC ()if: 5%(2)6 Aftép l(mmulmmﬁ sampiedrof hiyelsleeisde
solution and 154.5 kg/h of bisphenol A nelt were éonbl ned conti gfuousl y.

The entre av%%é%lgenvﬁgi foughpsssatpsiseted under prartical copdinns 8sige fmad The
6.5 % aqueoqgulﬁg@lfml&esw@lg%%ebéﬁwad o] f&qmm wE sty @8 Basi§ 8P DERts30f 10

ppb. The Hazen our in sultant 15 % aqueous sodi um
443, the fracture energy W, being measured using a 5 mm diameter puncture body

intended to cause biaxial stress similar to that caused by a falling hailstone. At room
temperature, a falling mass of 36 kg falling from a height of 0.2 m struck the samples,

15 which lay freely on a supporting ring with an internal diameter of 20 mm.

Testing was performed with the weathered side of the sample in the compression
zone. The fracture appearance (BB) was characterised by numbers: 1 = splintered, 2 =
smooth crack, 3 = ductile/brittle, 4 = ductile.

20
The yellowness index determined according to ASTM E 313 was stated as
Yellowness Index YI.



" bi sphenol ate solution amounted to 0.5 Hazen. This sodi um bi sphenol at e
solution was used to produce pol ycarbonate by the phase interface process.
10 Conpar at NROEWEM e 2 To produce 1.022 t/h of a 15 % aqueoUEPYHFEmM

bi sphenol ate sol ution, 867.5 kg/h of a-l!6-5 % aqueous sodi um hydroxi de
solution and 154.5 kg/ h of bisphenol A nelt were 15 conbined continuously.
The entire process was perforned under an inert atnosphere of nitrogen. The
6.5 % aqueolxaspde Um hydr oxi de sol ution conprised an oxygen content of 250
ppb. The Hazen col our index of the resultant .15 % aqueous sodi um

bi sphenol ate sol ution anbunted to 2 Hazen. This sodi um bi sphenol ate

sol ution wag, Megted P.oPs QAUSEa RS HCRUBORANEBDX JINRidNRER.51 /R IJFace.5p%0Cess.
20 Exanple 3 A pol ycarbonate with phenol end groups, a nelt index (MR) of
3 (neasur ed aqeessier shidivgn thydredie 58Biion santgr Ah¢hi kg/hagfe hisphenel et mgit We® ol %
SatL oy ser 8 0Bl o Ryn gy TR SR okl BT herflrma TRadl ol A HhbdpnER”

t et ranet hyl Rfitnfrogen: MHeréx Yp hruydus24ddien 28Hrixedobeintiovsompasidcad ok ygem t he
sodi um bi sphenol ate sol ution obtained in Exanple 1. This pol ycarbgnate was

|
processed i §oRtgat of P pehi hbe Hlager celgupindgy d tgg repiitens bt vuassonsnsodivg |

sheet's: 30 v ALih G LoMISH JRBNARE 150 SHENNOTHE COBLM HIRAN AofliRARLE! O

;
70 mMmwith v I'ng coextruder tor applying the outer Tayer having a screw
of | ength 2mEedtocraducdipaiyetdonatt by thapha¥@indkfat® geotes3CT/ EPOO/ 08605 -12 -
speci a{o sheet die with a width of 350 mm - calibrator - roller conveyor

Comparative Example 2

To produce 1.022 t/h of a 15 % aqueous sodium bisphenolate solution, 867.5 kg/h of a
6.5 % aqueous sodium hydroxide solution and 154.5 kg/h of bisphenol A melt were
15 combined continuously. The entire process was performed under an inert atmosphere
of nitrogen. The 6.5 % aqueous sodium hydroxide solution comprised an oxygen
content of 250 ppb. The Hazen colour index of the resultant 15 % aqueous sodium
bisphenolate solution amounted to 2 Hazen. This sodium bisphenolate solution was

used to produce polycarbonate by the phase interface process.
20

Example 3

A polycarbonate with phenol end groups, a melt index (MFR) of 3 (measured
according to ISO 1133), a branching agent content of 0.3 mol% isatinbiscresol and a
25 UV  absorber content of 025 % Tinuvin® 350 (3'-sec.-butyl-5'-(1,1,3,3-
tetramethylbutyl-2'-hydroxyphenyl-2H-benzotriazole) was produced from the sodium
bisphenolate solution obtained in Example 1. This polycarbonate was processed in the

following plant to produce 10 mm coextruded twin-wall sheets:

30 - main extruder having a screw of length 33D and a diameter of 70 mm with
venting
- coextruder for applying the outer layer having a screw of length 25D and a

diameter of 30 mm



- take-off unit 5 - cutting device (saw) - stacking table. The

pol ycar bonat e obt ai ned from Exanple 1 was al so i ntroduced into the

coext ruder. WEBEIBMisi on as such is known in the art (see fBYTVERYNMIIE EP- A
110 221 and EP-A 110 10 238). In the prlésent i nstance, the process was
performed as follows: Extruders for producing the core |ayer and the outer
| ayer (s) were connected to a coextrusion adapter. The adapter was so

desi gned t hat t hepemdltshéavdid wigh & wadthutf 860 lrayer was applied as a thin | ayer
adhering to the core Jayer nelt. 15 The nmulti-layer nelt strand thereby
produced was ther‘faléf?r@té’ﬁ the desired form(nulti- wall sheet) in the die
connect ed dawnst ke codNSofel t Was then cooled in a known way under
controlled conditions by neans of vacuum calibration and subsequently sawn
into pi eces-1 netiake-¢ffunitengt h. 20 Conparative Exanple 4 A pol ycarbonate

W th ph)enol end roups, a gelwt i ndex (MFR) of 3 (neasured according to |ISO
1133), "a branchi a AGSTYEGHTnt of 0.3 npl % i satinbiscresol and a 25 W
absorber content sekkidg24180 Ti nuvin(r) 350 (3'-sec.-butyl-5-(1,1,3,3

t et ramet hyl butyl - 2' - hydr oxyphenyl - 2H benzotri azol e) was produced fromthe
sodi um bi sphenol ate sol ution obtained in Exanple 2. This pol ycarbonate was

processed i I . ; i L.l IRy frxgupl e 3
Po produce TocioryeaRRb Bllindiot IS el € upE o YR b i B cobxmir

PCT/ EPOO/ 08 @lfextrusiGa adsuahyid lendwnfinpibe 31t gseb doratxampid BP #h &Hb22 leard KR-dupld) and a
melt andex S%)R)ln (t;ge p?;es(egg i%gtzigclze? aletpcgocess was performed as follows:

Extruders for producing the core layer and the outer layer(s) were connected to a
coextrusion adapter. The adapter was so designed that the melt forming the outer layer

was applied as a thin layer adhering to the core layer melt.

15
The multi-layer melt strand thereby produced was then given the desired form (multi-
wall sheet) in the die connected downstream. The melt was then cooled in a known
way under controlled conditions by means of vacuum calibration and subsequently
sawn into pieces 1 metre in length.

20

Comparative Example 4

A polycarbonate with phenol end groups, a melt index (MFR) of 3 (measured
according to ISO 1133), a branching agent content of 0.3 mol% isatinbiscresol and a

25 UV absorber content of 0.25 % Tinuvin® 350 (3'-sec.-butyl-5'-(1,1,3,3-
tetramethylbutyl-2'-hydroxyphenyl-2H-benzotriazole) was produced from the sodium
bisphenolate solution obtained in Example 2. This polycarbonate was processed in the
same plant and under the same conditions as in Example 3 to produce 10 mm
coextruded twin-wall sheets.

30



1S5S0 1133) -was produced fromthe sodi um bi sphenol ate sol uti on obtained in
Exanple 5 1. This pol ycarbonate was processed in the sanme plant and under

t he sane COWPV&%‘P as in Exanple 3 to produce 10 mm coext YaHERYURAR- wal |

sheets. A conpound of the polycar bonatelgbt ained fromExanple 1 and 5 % of

a benzotriazole W absorber (Tinuvin(r) 360 =

2,2-nmet hyl enebis-(4-(1,1, 3,3- 10

t et ramet hyl [Exawiple 6- (2H benzotri azol - 2-yl ) phenol ) was introduced into the

coextruder. This conpound was produced in the follow ng manner: the U/

absorber was mxed into the polycarbonate in a tw n-screw extruder (ZSK

32, \erner & g%%gﬁft@ Mthaﬁheﬁﬁpotﬁga%gu Oarldey i@t IndRAMIR) 63 (dédaideng@ds t hen

pelletised. 1 arative Exa A\ pol ycarbonate w t'h phenol end groups
and a nel t  I5QeX 33 MPR) poidugd e dhelsotium bisphglate 3elutign objamsd ue Egdamplsm t he

o ocossod | 1 TR IR RO oGy e e R e B¢ SR, St o

3 to producesiPERIMEIOSXD hEshRde 1| i Vedxtrudbeetis-wal shesgound of the

pol ycar bonat e obtained fromExanple 1 and 5 %of a benzotriazole U
absorber (Tinuvin(r) 360 = 2, 2-net hyl enebi s-(4-(1, 1, 3, 3-

tetranmet hyl butyl)-6-(2 [ -2-vl ) phepol ) Nt r a, i t he
25 coextrud%?.‘y |0§néo¥pgm;@n§%%él%éﬁ%t ugﬁétéﬁ]?? ?ﬁllg F\gﬁlﬁgﬁ rllggl(r?r&aﬁe/ro: 8% ﬁde uwv
absorber waenrotigale N/ t ABsgydry c@limome® e 360 a= d @b hetishaltebisgAt(l dced- ( ZSK

32, Pf 1 ei 280C, 8 [.m dith d h
el 1 et I6eq. TesamprubnySabOH povpEIRBLARI pHenol MERMESR oudad a ol 1
i ndex (MFR) g xﬁ&ﬂ%é’&@rﬂgo%@é@%ﬁé@ggg@_ihﬁg foldRinARdnRer Me A UbBSber

content of 0.3 % Tinuvin(r
butyl - 5' - (1,%as3mBcetleintantet pylybarbyhat@'in hy tvioxsgpve rytrudis- (ZSKz 32s Véarnére was

ocuced YO,y 100 B SEO0OREES Lt Lol L SRl i preno

15  Comparative Example 6

A polycarbonate with phenol end groups and a melt index (MFR) of 3 (according to
ISO 1133) was produced from the sodium bisphenolate solution obtained in Example
2. This polycarbonate was processed in the same plant and under the same conditions

20 as in Example 3 to produce 10 mm coextruded twin-wall sheets.

A compound of the polycarbonate obtained from Example 1 and 5 % of a
benzotriazolé UV absorber (Tinuvin® 360 = 2,2-methylenebis-(4-(1,1,3,3-
tet_rarhéthylbutyl)-6-(2H-benz'otriazol-2-y1)phenol) was introduced into the
25 coextruder. This compound was produced in the following manner: the UV absorber
was mixed into the polycarbonate in a double-shaft extruder (ZSK 32, Werner &

Pfleiderer) at 280°C and 80 rev/min and the extrudate was then pelletised.

Example 7
30

A polycarbonate with phenol end groups, a melt index (MFR) of 3 (measured
according to ISO 1133) and a UV absorber content of 0.3 % Tinuvin® 350 (3'-sec.-
butyl-5'-(1,1,3,3-tetramethylbutyl-2'-hydroxyphenyl-2H-benzotriazole) was produced



" was, processed by injection nmoulding to produce col our specinmens 3 mmthick.
Conparative Exan'E)I e 8 5 A polycarbonate with phenol end grougs a nelt

i ndex (MFR) ¥P 94198 asured according to | SO 1133) and a UVPGHEEPHL80S
content of 0.3 % Tinuvin(r) 350 (3 -sec. 14~

butyl -5'-(1,1, 3, 3-tetranet hyl butyl -2' - hydr oxyphenyl - 2H benzotri azol e) was
produced fromthe sodi um bi sphenol ate sol ution obtained in Exanple 2. This
pol ycar bonatfeom 1Be wadiugr bisptssiethtdo yolutigre obiaored no Uxdinmpde tlo Tirsopelyearbaiataur
specimens 3 mmthick., The. sheets obtai ned, were, t hen subjected,t

ol of ot i VRSB RY s RS O R GO IOLES TGS AE e 15 1
Transm ssion (on the basis of standard ASTM D 1003) Apparatus: Pye-Uni cam

(measuring geonetry: 0/diffuse, calculated according to illumnant C 2.
Yel | owness iGempanitivedixamile§ to ASTM E 313 3. Weat hering of these sheets

was pergorrred in the Weat heroneter made by 20 Atlas, USA using a 6.5 W

xenon lanp and a cycle involving 102 mns of exposure to light and 18 mns
of sprayi ng AV pdlychebonates adthvpheiol teagegoaps, W thkelt lindght (MERPDEr . (mEhsurgdxi num -
bl ack body tenperature was 60C ( 5C). After 1000 hours, sanples of the
sheets were acaREMZRdSColiinasd afd¥ abserbercontgiy of Oy HeTinedin®: 33y (¥ sefs

usi ng a nodifi.adfaklin I Bl DB 112 1] on

t he basis ofﬁdﬁﬁﬁ églﬁggt@ﬁglwg#lufgygﬂﬁgg%%ﬁ%ﬁ Hé@h%&%%ﬁg@?&%& ab
mm di anet er fpamahe sedibodispliine atke doltitiorc abmeeldi iaxtxdmple 2r %ss polytdrbonated t hat
caused &y a faIIinq% hai | st one. Athlr.oomte era@ure, a I\fﬁﬁlling. ss of 36
kg fal l¥ng fY#mRraceresdght insetipn popjding to prpdycs coloypspesunengyim thicky treely on
a supporting ring with an internal dianmeter of 20 nm 30 Testing was

performed with the weathered side of the sanple in the conpression zone.
The fract ur eltepplestavbtinedB)vewashanh aubjedted itg echlpymetric assessment, using the

following measuring methods:

15 1. Transmission (on the basis of standard ASTM D 1003)
Apparatus: Pye-Unicam (measuring geometry: 0°diffuse, calculated according
to 1lluminant C)
2. Yellowness index Y1 according to ASTM E 313
3. Weathering of these sheets was performed in the Weatherometer made by
20 Atlas, USA using a 6.5 W xenon lamp and a cycle involving 102 mins of
exposure to light and 18 mins of spraying with deionised water together with
light exposure. The maximum black body temperature was 60°C (£ 5°C).
After 1000 hours, samples of the sheets were taken and toughness was tested
under practical conditions using a modified falling ball test developed for
25 multi-wall sheets on the basis of DIN 53 443, the fracture energy W; being
measured using a 5 mm diameter puncture body intended to cause biaxial
stress similar to that caused by a falling hailstone. At room temperature, a
falling mass of 36 kg falling from a height of 0.2 m struck the samples, which
lay freely on a supporting ring with an internal diameter of 20 mm.
30
Testing was performed with the weathered side of the sample in the
compression zone. The fracture appearance (BB) was characterised by

numbers: 1 = splintered, 2 = smooth crack, 3 = ductile/brittle, 4 = ductile.



',nunbers: 1
ductile.

splintered, 2.
WO 01/ 19894 PCT/ EPO0/ 08605

according t ovRSYA¥4 313 was stated as

Transm ssion (% Yell owness | ndex

V7.4 2.7

Appear ance of Appear ance of
weat hering as (4000 hours weat hering as (5000 hours weat hering as

ELZLS?L Et Ziidﬁxiﬁ%x ellﬁmﬁ%l goﬁ”?gﬁﬁ%i éﬁﬁéﬁ&?g li@%

Example

snooth crack, 3 = ductile/brittle,
-15 The yel |l owness i ndex determ ned

4

Yel | owness | ndex Y. PETREGQ§86QS

3 79.5 1.2 Conparative Exanple 4

Exanple 7 87.3 3.0 Conparative Exanple 8 84.0 5.5 Appearance of

3 4x4 4x4. 4xA4,

pdex \dstermine

fracture fracture fracture

(0 hours

st at ed)
ex le 4
SBiE 40 The

resul ts show t hatyghRaless Raegdyged according to the invention have higher
transm ssion val ues together with | ower Yell owness | ndex val ues and better
stability after weathering than the sheets according to

mechani cal

conpar agi ve tests. WO 01/19894 PCTI EPOO 08605 - 16-
Results:
Transmission (%) Yellowness Index
Example 3 79.5 1.2
Comparative Example 4 77.4 2.7
Example 7 87.3 3.0
Comparative Example 8 84.0 5.5

10

Appearance of

fracture

(0 hours weathering as

fracture

Appearance of

(4000 hours weathering as

fracture

Appearance of

(5000 hours weathering as

stated) stated) stated)
Example 3 4x4 4x4 4x4
Comparative 4x4 4x3 4x3
example 4
Example 5 4x4 4x4 4x4
| Comparative 4x4 3x4, 1x3 3x4, 1x3
example 6

The results show that sheets produced according to the invention have higher

transmission values together with lower Yellowness Index values and better

mechanical stability after weathering than the sheets according to comparative tests.



Cains 1. Polycarbonate sheets, wherein the polycarbonate is produced by
t-he phase interface process and the aqueous solution of an alkali salt of
a- bi sphenol YO¥1984t heref or has a di sso| ved oxygen cont ent P&/EPAYES6PH4
150 ppb. 2. Use of the sheets according o claim1 to produce gl azing. 3.
d azing, containing sheets according to claim1. 10 4. dazing for

aut onobil es or for buildings or for greenhouses or for winter gardens or
for bus shel€hkimsor advertising panels or signboards or protective screens
or wi ndows or roofing, containing sheets according to claim1l. 15 5.

Mul til ayer sheets, wherein at | east one | ayer contains the polycarbonate
accordi ng top.cl aipaijearbonatt PHREEShetdh thE QPHEhBBntRes PrSRIcEd BGCREdIHAS t O
claim1 by extrusion. 20 7. A process for producing the nultilayer sheets
accordi ng to cl ailntesfapgprogessend dld amveods soflatian) dfapalkadirsalitod addspbendlvged o

claim g wherein tﬁgfekoﬁg’%ia?sgollﬁgy%g%ﬁ?ﬁrﬁiggfogv?\égﬁb_sl%rol%%%-s’ preferably in a

concentration of Trom
2. Use of the sheets according to claim 1 to produce glazing.
3. Glazing, containing sheets according to claim 1.
10
4. Glazing for automobiles or for buildings or for greenhouses or for winter
gardens or for bus shelters or advertising panels or signboards or protective
screens or windows or roofing, containing sheets according to claim 1.
15 5. Multilayer sheets, wherein at least one layer contains the polycarbonate
according to claim 1.
6. . Aprocess for producing the sheets according to claim 1 by extrusion.
20 7. A process for producing the multilayer sheets according to claim 5 by
coextrusion.
8. Multilayer sheets according to claim 5, wherein at least one layer contains UV

absorbers, preferably in a concentration of from 0.01 to 20 wt.% in said layer.
25



