; $9&' () *+, -e3eF: :; d=vr>F6PFTFF a WD 02/ 077064 -1 Pol ycarbonate Having a Low
., Shear Thi nni ng Behavi our PCT/EP02/ 02719 The present invention relates to a
“novel” nel t - powowi7sed pol ycar bonate that has a fl ow behavi Qidfrsdodidaé to
that of a linear polycarbonate that has bgen produced by 5 interface
pol yneri sation, conpositions containing this polycarbonate, as well as
nmoul ded articles produced therefrom The invention also relat
process for tReypirduatd Haviak atlhive SREArY TRMRAGNABEEhavisty car bo naamj lﬂ@’mﬁkm@ww&d
industrially by neans of the interface process or by 10 transes n
inthe nelt (nelt polynerisation process). The nelt pol.ynerisati ofi®yfi%cess
i's becomng i i b i i.t,,can _be. carried.out wthout the
use of phosgeﬂlr?g&r gl?%rﬁ%‘ﬁnlﬁg? gé}gf’ség}t?/grﬁ%ga 1%3(%11‘[- ca %ﬁ%‘?@%fyﬁ?féa%%ﬁq%ga% fe -
interface profesdehindoud simite 1ol thatises liatart foyRFRSERL tht KR 1REL prddiea py and

such pol yrers. glo not contain any nmultjifunctional structural units. This
type of | iPneafciBcyd TS8TeM, COMROsTEING LoRining thig| palyeaneanatsnak wall est ur al

uni ts capabl enghigengeigQi ' - aslight non-Newt anian-flow
behavi our. Pol yca!?'(gongt gﬁ %}ug%g%ggfﬁbg?'ngﬁ%hn&g%% alf)%f%%%sr{g’saam%ﬁs g‘%ﬁ"ess

~cont ai n nul t i frodattioondlithis polycdrbeomdte.uni t s, are highly branched, and have an
excell ent non 20 Newtonian flow behavi our. The unavoi dabl e producti on of
mul tifunctio r,anchi ng structural .units during.the polynerisation is
‘known and isr@é%ctc%f}?onn@ fsopro_g%‘é F@uftﬁaﬁﬁﬁ @m@ﬁﬂ%%&ﬁ@ﬂ%@fﬁﬁ?_ Pigcess 18- 860,
1956. Onlaccaumbestdrifidagbs @i fiher endlt T hovit PpORRIHERS ! tprb@es%'.ff'ﬁfé! tmdiP Use
these two types of- pol ycarbonates interchangeably 1 n for exanple injection
moul di ng pr od¥SERYisgHOR Prgoges Srbespwings Bemsasiasly Timgicraht satd itpmhyheecased

pol ycar bonat « ' hing units, that lead to excel | ent,

non- Newt oni a(ra?uiE P@%@Eﬂﬁlg\%sg&? P Ith ﬂ%en? 9" Galonnted SRYFLIS: ?Pﬂ%‘@&oﬁﬁtef REPLrgehy
thinni ng rat iby.th¥ heetfaenubiog thad iOmaiilneddatahs Brdsaading rediihedN 366 §RUAD! €
yel | ow di scol opuration. 30 DE 42 3 8 123 A describes a process for the

product i on oCREIES 981 3AteoPainy apb IEiuseticnal sHugIeg vaits.oWhiy type rafiloeant

br anchi ngs.uniy h ef.ail sq.Qf I e ' f. the resul tant
pol ycar bonat & gy,rc ?‘?S?%*S’n . .‘”@‘P H mﬁ | F’l%| |’+‘Pﬁf+ﬁcﬁ¥y?a? | Pﬁ{‘#ﬁﬁ%{ | ﬁ?lﬁ |°‘1&Par‘1?? | ?’it |
WO 02/ 077064 undergoing branching, has only a slight non-Newtonian flow behaviour. ’

PCT/ EPO2/ 02719 -2 US 5 932 683 discloses a Typical nelt polynerisation
process in which a typical branched pol ycarbonate is produced having a

pronounced n@BlyNeIbbAMEAN piddarede ANk Olke hmtadg&gingﬂs ﬁciﬁkg%% anGhifg
structural units that are necessary for the prondunced non- oniran Tl ow
behavi our ar BWdiiastienal stragiuigb [unitgsare gy i tahndhed ebad heoves bi pxbelene aont he

reactiond i nieansy ot eratyre, a sufficient nunber of. branchings
bei ng produced Wi t%f??\ﬁédvheg%hagé |'nedfhﬁa}13?f‘éqlg?b§e siFegecteg é’ghiné‘\[}lﬁ?%‘é’ng
pronounced nbranbleng eiruetnrdl s definy teupolwhietisation! ifikAbRE 4nlgs AbRSHedogd
properties of thei pol ycarbonate, 10 The object of the present invention is

to provide aSHEIR'S I8 PHEFYREE HoEyearBoRat 63360nd%heoPagicsauntpelopwirnt i es
that are conggfeadedw g@g Of: ;any;# r pal Im;;' p ar bonat e,
wherei n these pol ycar b&ﬂrﬁa esess{gol;gjllrH ﬂﬁggegoggs%eglge |'e¢13§€e(§| gilu &Xﬁaég%%lt‘egur.
stability. 1Bterphangediledt for sxampie énjectidnymeulditiptprpaissorni esesi@opreachonat e .
with a ar thinning ratio (y) that is defined by the limting val ues of
the foll'owing equation C'~ aXb >y >C~~b 20 - for all y > 1, - wherein

a, b and c argpicanstBRpoSmeRed polycarbonate -contains branching units that lead to an

excellent, non-Newtonian ﬂ_ow behaviour that is usually characterised by the shear

thinning ratio. The branching unfortunately also leads to an unacceptable yellow
discolouration. ' |
30

DE 42 38 123 A ‘describes a process for the production of melt-polymerised

polycarbonate having a low proportion of branching units, though no details of the

flow behaviour of the resultant polycafbonate are given. ~
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- ¢ =0.31t00.1, preferably 0.2 to 0.1, and nost preferably about 0.1, - b
= 14.831 0.05to 0.02, preferably 0.04 to 0.02, and nost preferably

- about’ 0.02, amwdo8Horna = 0.1262 0.005 to 0.003, preferably pc/Rf4/0589
0.003, and nost preferably about 0.003, and x is the relative viscosity of
the polycarbonate. The shear ' inning ratho serves to quantify the flow
behavi our. The shear thinning 3 O ratio is defined as the ratio of the
viscosity at a |low shear rate to the viscosity at a high shear rate.

6\?0 c 8 VZ? IO g g 0%2 w51 930e8H3! @RcIbOE SHpR%al WM IPPefi@iof fricdsPn WHidPa Q{lpiu]e
PCTI EP02/ 0271%ranghad polysirbynai¢ is sbdmed rtmtvingoh m0seunced ndneNswvioamai flywat a

shear rate of 000 s-1 npeasured.at. 280C. It was suyrprisingly found that
t he pol ycar bor]?gl?aé’lo&ro&ﬁég&%% SBr e ,{gatfcgn{ghgqcﬁgglnquﬁﬂgt i DRgAssary Tor the

pol yner i sat i oRrdrbliRaessENEiidd PBwPHOGSRRY £Oidifedmub tdvélwagita{g %ﬁ@ém

structural units capable of branching but nevertheless’ has a s
non- Newt on$ anrdlitionshiphatesarthe feattidrstiree and sdaetidn tepermtrepd siffiniear number

G noe al | pr o0l BT RrETE ABIEEH DAL DL s SRBOHATES0 GRiH BHCHE ery
much nore proprmbeestdnasn Newkonhanidd bhiowihehaieuietiity lhdedther good

pol ycar bonates. The pol ycarbonates according to the invention exhibit an
excel | ent col Bigpresieapf the pylyganbongje. nj ecti on noul di ng. The nel t-pol yreri sed

pol ycar bonat es according to the invention correspond to the general fornula
(1) OY OMO-OY 15 wherein the square brackets denote repeating

st ruct ur al0 uniThé objlbinE)thel @reat:e iAver@ionds faipiovidenc eRRRlyE 188 Yot cArboBate C as
wel | as conmpound D, .20 wherein Ar may be a conpound that iS represented

by Formul a (25evieg rprelpgiesl peaperties| thet yarpr emepaspbly to dhessoahont Haterfhes-
represented b [
PCT/ EP02/ 0271%°1§%E‘?%%d%~02§~5n51b9§\€%’ S%ﬁz ﬁl%% RRNeTRInass gl fave; esrieeiient

CS- C12 cycl oatdyilriandrmeloufSstalsliy.or a single bond, 5 R denotes a substituted

or unsubstituted phenyl, nethyl, propyl, ethyl, butyl, C or Br, and n
denotes 0, 1 or 2,

15 This object is achieved by a melt-polymerised polycarbonate with a shear thinning
ratio (y) that is defined by the limiting values of the following equation

Q c+ax’>y>ctax’

20 - forally>1,
- wherein a, b and ¢ are constants, and
- c=0.31t00.1, preferably 0.2 to 0_.1, and most preferably about 0.1,
- b = 14.831 + 0.05 to 0.02, preferably = 0.04 to 0.02, and most
preferably + about 0.02, and |
25 - a=0.1262 i.0.00S td 0.003, preferably * 0.004 to 0.003, and most
preferably + about 0.003, and

x is the relative viscosity of the polycarbonate.

The shear thinning ratio serves to quantify the flow behaviour. The shear thinning
30  ratio is defined as the ratio of the viscosity at a low shear rate to the viscosity at a

high shear rate. According to the invention the shear thinning ratio 1s the ratio of the



whérein the multifunctional conmpound Ais a conpound of the formula -ArO O
(A) X 10 and may be contained in an anount of |ess than 1,500 ppm
~ preferably | esso vdi@mock, 000 ppm nost particularly preferabl ypdggsoiohan
about s00 ppmin the pol ycarbonate, wherein the nmultifunctional conpound B
is a conpound of the formula -Ar-O-ArO O_(3B) X is and'" may be contained in
an anount of |ess than 350 ppm preferably | ess than 2s0 m nost
particularly referably |l ess than about 100 min the of carbonate Pp ~ p Y p
Y pp p Y 20 WoRE®H o Ransarhiiomott anak £RORaHAG el LLHdTQ e
formila 1% WO 05 00500 el R0l 0516 O e el rak Y (¢ JaSH}c?Hrray
be contai ned ariR&ACanount of |ess than 200 ppm preferably | ess than 150
ppm nost particularly preferably | ess than about 100 ppmin the
pol ycarbonate, 5 wherein conpound Dis a conpound of the fornula -Ar-O ArO
and nmay be cont@isngehristh &g}gqﬁ@t ; f b S
t han 500 ppm m)sst érst i%far y prﬂg% %élgﬁﬁ)b/&fbgég%r%tﬁ ﬁcéeﬁpda %rg{n%égét?e p%)r%qeritﬁ’%t he
pol ycar borfat eby 1feith@obimreration Htensasteifitptom dpotesshecdneding | aulidinctiéal( R n
wherein 15 R be1 identical or different and denotes H, Cl-CzZO al kyl,
0BH5 or C( 0433%%, unffsgcapapleof brgaching put peygrthgless) basyh lightnog-Newtogjan
-(MOCOO) Y, oMbl 4y R4 ivalent to that of li lycarbonat
PCT/ EPO2/ 02719 -6 wherei n'M_lesm%qu\l/vah%I{_/eot g r?eahr}eﬁrggogic%/reﬁn% SoereOdgﬁe 'Eb?',lese
definitions am%faﬁﬁmcgr}’m@‘lsahencpﬁbwumdsunpeiaitn'gosiada_ lr piemmlslgr knobre melt-
boL ¥ ar bonat &gl b b Mines WERH £0e¥Budh MR Plond St g oottt

10 flow behaviour than linear polycarbonates. The polycarbonates according to the

invention exhibit an excellent colour stability during injection moulding.

The melt-polymerised polycarbonates according to the invention correspond to the

general formula (1)

‘- O

15
wherein the square brackets denote repeating structural units,
M may denote Ar ora multifunctional compound A, B, C as well as compound
D, ‘
20

wherein Ar may be a compound that is represented by Formula (2)

:; @

R),

or particularly preferably a compound that is represented by Formula (3)



5 as determ ned by gel perneation chronatography of 5,000 to 80, 000,
_preferably 10,000 to 60,000, and nost particularly preferably |5,6000 to

40, 000. Ar prevengbiyssras the foll owi ng neaning: CH3 (2.1) GBrikPo2/02719
Preferably the multifunctional conpound A corresponds to the foll ow ng
formula: (Al ) Preferably the nultifunctigpal conmpound B corresponds to the
followng formula: CH3 CH3 CH3 ~OCH3 O- ~1) | X Preferably the

mul ti functional conpound C corresponds to the follow ng fornul a: T WO
02/ 077064

PCT/ EP02/ 02719 _7_ O (Cl) Prefer
corresponds to the foll ow ng € )
pol ycar bonat es according to the transes fi caa on 5 process is known
and is described for exanple in "S Fpel |, istry a?nd Physi cs of

Pol ycar bonat es, Pol yner Reviews, Vol 9, Interstience Publishers, New York,
London, Sydney 1964, in D.C. Prevorsek, B.T. Debona and Y. Kesten, -
Corporate Research Center, Allied Chem cal Corporation, Mristown, New
Jersey 07960, ™ ®hesis of -Pol y(ester)carbonate Copol yners" in Journal of
Pol ymer Sci ence, 10 Pol yner Chem stry Edition, Vol. 19, 75-90 (1980), in D.
Freitag, U Gigo, P.R Miller, N Nouvertne, Bayer AG "Polycarbonates"” in
Encycl opedi a & Poldgmees GeiCentkylidage &nQi-Geaycivglkydddne, $1SOSacasidgiEdianidon,

1988, pp. 648-718 finally in U Gigo, K. . Kircher d P.R l.er
" Pol ycar bogat e" in %\?&eﬁ/@éﬁtﬁ@eﬁtﬂ{%@?ﬁ@t%ﬁmg ﬁf}e@& progﬁi ,CMSI’L butyl,
Pol ycar bonat es, Polya¢ 8t ang.n abyast s, Cel | ul ose esters, Carl 15 Hanser

Verl ag Munich, Vienna, 1992, pp. 117-299. i The pol ycar bonat e according to
the invention, which nay al so be a pol yester carbonate, is produced by the

melt transesterificati reaction of suifable diphen apd carbonic acid
di aryl ester s%{hﬁietlrﬁgleﬁlg@géﬁlgég%ag ngléj ﬁﬁ?da‘éllséa g%?ﬁ&f?togj%@n?ﬁ%pol ycar bonat e
may al so be obtained by the condensation of carbonate oligoners containing
hydroxy term nal groups or car bonat e TePkinal groups, and suitable

di phenol s as well as carbonic acid diar sters. WO 02/ 077064

PCT/ EPO2/ 02719 g ' Suitable carbonic acid diaryl esters in the context of
the invention are di-C6 to Cl4 aryl esters, pygferably the diesters of
phenol or of al kyl-substituted phenols, li.e. Biphenyl carbonate, dicresyl
carbonate and di-4-tert.-butyl phenyl caXbonate. bi phenyl carbonate is
particularly preferred.

N\unct i onal conmpound D
educti on of aromatic

10 and may be contained in an amount of less than 1,500 ppm, preferably less than
1,000 ppm, most particularly preferably less than about 500 ppm in the

polycarbonate,

wherein the multifunctional compound B is a compound of the formula
—Ar-O—Ar—
| O
? ®)

_ X
15

and may be contained in an amount of less than 350 ppm, preferably less than

250 ppm, most particularly preferably less than about 100 ppm in the polycarbonate,

20  wherein thé multifunctional compound Cisa cofnpound of the formula



5 Suitable carbonate oligoners are described by the above Formula (1) with
_nmolecul ar weights of 220 to 15,000. Suitable dl-C6-Cl4 aryl esters also

1 ncl ude unsynwaetriressd di aryl esters that contain a 10 m xt wea/Edo2eiMmbd
substituents. Mst particularly preferred are phenyl cresyl carbonate and
4-tert.-butyl phenyl carbonate. Suitable dsaryl esters also include m xtures
of nore than one di-C6-Cl4 aryl ester. Most particularly preferred are

m xtures of Bi phenyl carbonate, dicresyl carbonate 15 and

di -4-ter.-butyl phenyl carbonate. ﬁﬂe r ed %o 1 nol e of diphenol, the
carbonic acid diaryl esters may be anounts of | .00 to 1.3 0 nole, -
particularly preferably in anpunts g;: 1.20 nol e, and npbst
particularly preferably in anmountsjof "1.05 to 1.15 nole. 20 Suitable

di hydr oxybenzene conpounds in conn@ction @th thg)invention are those that
correspond to Formula (5): OH HO (K) (R)~1where|n 25 R denotes a
substituted or unsubstituted pheny neth , propyl, ethyl, butyl, Cl1 or
Br, and n denotes 0, 1 or 2. " WD 02/ 077064 -9 PCT/ EP02/ 02719 Most _
partl cul arly gidefrayriedcelithived ox whenzane dfqmomaﬂszoar%uﬁ , BEdfdTyblly Osyhengene,
1, 4-di hydroxybenzene and 1, 2-di hydr oxybenzene. Suitable dlphenols in
connect i on wi Y9 BIR mwéﬁmcahrlaméef@nabééeﬁsrmn vt ehpprg i Shepatysapemate( 6) :
HO~ ~Z ~~ OH{6) ~R-n IR n wherein Z denotes Cl-Cg al kylidene or CS-Cl2
cycloallcylidene, S, S02 or a single bond, 10 R denotes a substituted or
unsubst i t bt edwireimydompoehd P is apoopyind ef thy forndul yl , C or Br, and n denotes
O, 1 or 2. 15 Preferred diphenols are 4, 4'-di hydroxydi phenyl,

4, 4" -di hydr oxydi phenyl sul fide, 13 A-904 Aye+ oxyphenyl)cycl ohexane,

1, 2- bi s(4- hydroxyphenyl } benzene, 1, 3-8 s -hydrﬁé%phenyl)benzene,

1, 4- bi s(4- hydr oxyphenyl ) benzene, bi s(4-fydroxyp yl ) met hane,
2,2-bis(4-hydroxypheny|)propane, 2, 4- bi 8( 4- hydr oxyphenyl )-2 20

met hyl but ane, 2- bi s(3- et hyl - 4- hydr oxyphenyl ) pr opane,

2, 2-bi s(3- chloro 4hydroxypheny|) 2- pr opane,

bi s(3, 5-di rretWI m4y rhedqqugl nypylrmch@me)f less than 750 ppm, preferably less than
2,2-bis(3,5- r0

b1 5(3. 2 o et IOTERRLT SR EREH PR b B 1R Lot 300 B8 iAo xsarons

1, 2- bi s[ 2- (4- hydroxyphenyl)|sopropyl]benzene,

3- bi s[ 2- (4- hydr oxyphenyl )i sopropyl ] benzene, 1, 4-bis[2-(4-hydroxy 25"

enyl )i 48pr AP Benzene, 1, 1- bi s(4- hydr oxyphenyl ) - 1- phenyl et hane,

4- bi s(4hydr oxyphenyl ) - 2- met hyl but ane,
2
2
1

h ny
b

- bi s(3, 5-di chl oro- 4- hydr oxyphenyl ) pr opane,
b
b

1
p
21
2
2 i s( 3, 5- dY br ons Hetyeimmpopnt efiyHe)fprroydar4), and

1 i s(4- hydroxyphenyl) -3, 3, 5tri net hyl cycl ohexane.

O«
(R)

n

. wherein
15
R may be identical or different and denotes H, C;-Cyo alkyl, C¢Hs or |
C(CH;3),CeHs, and |
n may be 0, 1,2 or 3,
20

wherein X = Y or -(MOCOO)Y,



1 WD 02/ 077064 -10 5 PCT/ EP02/ 02719 The nost particularly preferred

~di phenol s are |, | -bis(4-hydroxyphenyl)-1 phenyl et hane,
2, 2- bi s(4- hydwgesypéesm! ) propane, 4, 4' -di hydr oxydi phenyl , PCT/EP02/02719

1, 1bi s(4- hydr oxyphenyl ) -3, 3, 5-tri net hyl cycl ohexane,

2, 2-bi s(3, 5-di brono- 4- hydr oxyphenyl ) pr opape and

1, 3- bi s[ 2- (4- hydr oxyphenyl )i sopropyl ] benzene. Suitabl e di phenols al so

i nclude m xtures of nore than one di phenol, a copol ycarbonate being forned
if a mxture WRLE: : t] r referred Jn xtures ar

1, 3-bi s[ 2- ( 4- \g@gf}gg %%gngl Y%@%}n&%@hégéﬁeﬁiﬂa@v@ anc{ fleld 9eﬁr%llmons af$d appl%l to

|, | - bi s(4hydr theyphpoyhds-Bedioned hégiafiyl. cycl ohexane,

2, 2- bi s(4- hydr oxyphenyl ) propane, 10 4, 4'-di hydr oxydi phenyl and

2, 2-bi s(3, 5-di brono- 4- hydr oxy- phenyl ) propane. I n addition a branchi ng agent

oroups. This whnro SR ARER O Abe AREMINEN SRMBEHE SRR Mgl

11
tri
2, 2-
2, 4-

—

enol, 2-(4-hydro henyl ) -
((2.135 xyphenyl)- _

non- Newt orfi anad deternhiabdbiyogel pefméedinpetrymiograptiy taxbs 000 %o B0@00hpRErageNt S
i ncl ude phlorﬁ I&ﬁin I ' .
51 3 bi s( 5- mat POPOGITRHI%. st partiendlypreteamtiy 45 SPRERAGO00.
4,6-di methyl -2,4,6-tris(4-hydroxyphenyl) hept ene- 2,
4, 6-di net hyl -2, 4, 6-tris(4-hydroxyphenyl) hept ane,

3, 5-t ri s( 4- Ay dretorgihdaythelfelioweing mebnihgl - t ri s( 4- hydr oxyphenyl ) et hane,

S(4- hydr oxyphenyl ) phenyl net hane,

bis[4,4-bis(4-hydroxypheny|)q¥§Iohexyl]propane,

, 4- bi s(4- hydr oxyphenyl i sopFeny! ) 720 fHenol
2, 6- bi s(2-hydroxy-5"- 2\ Fy @
2- (2, 4-di hydr oxyphenyl ) pr opan#,
hexaki s(4- (4- hydr oxyphenyl i sopr d?“)phenyl)orthoterephthalate,
t et r aki s(4- hydr oxyphenyl ) net hane,
t et raki s(4-(4- hydroxyphenyl i sopropyl ) phenoxy) net hane and _
1,4-bis((14 , 4Pl ) ' ' ' X
pentaeryﬁﬁri??Fg&%%%?%?%yg?gggg%%%gﬁ%gég?gsﬁégﬁﬁgg%§9%%?§R§ﬁ§é§§8%¥%nuric
acid. Suitable catalysts for the production of the polycarbonates accordi ng
to the invention are for exa e t@ege af \the general fornula (7) WO

4 ~ R R (3 Rwherein R, R2, R3 and

R4, which are identical or , enote Cl1lto C1lg alkylenes, 5
C6 to ClO aryls or C5 to Co“e —+&nd X may denote an anion in
whi ch the correspondi ng aci d-base pafr H=O X H HX' has a pKb of <11. 10
Preferred catal ysts are tetraphenyl phosghoni um fl uori gegt)
t et raphenyl phosphoni um t et raphenyl boratje and tetraphenyl phosphoni um
phenol ate. Mst particularly preferred X tetrapheny | phosphoni um
phenol ate. Preferred amobunts of phosphonium salt catalysts are 10'2 to 10.g
nol e per nol i : i I refer amount s, of
catal ysts be?)rﬁgfferf bﬁéﬂtg (%RJ i%ﬁ%pgr%{gg%p% &&n}glégé?és&xrﬁ Setﬁéﬁ © foﬁgw%ﬁmﬂgla.

co-catal ysts may optional |yl so _be used in_additden to the phosphonium
salt in order to ing se t[hé &\ of the /ot ynerj Sag . Such co-catal ysts
include salts of alt o/ aTRar AT T TTE ch as
hydr oxi des, al koxi de <1 des of UmeLs 4 and pot assi um

pref erabl y hydroxi de, al koxi de qT erl oxi de salts %f sodium Most
particularly preferred are sodi gn hydroxi de and sodi um pheno(®B#)e, 20 The
anounts of the co-catalyst nmay Qe in the range from1 to 200 ppb,
preferably 5 to 150 ppb, and no$t particularly preferably 10 to |25 ppb, in
each case cal cul ated as sodium The pol ycarbonates may be produced under
reaction conditions that are carried out 25 in tenperature stages from 150

to 400C, t hePrefeiabignBemultifndtibnePeédinsad € eRYespondsTo M PBlI8HideroBniigur s, and
the pressures are 1000 to 0.01 nbar. "




WD 021 077064 PCT/ EP02/ 02719 -12 The present invention al so provides

.pol ycarbonate conpositions that contain the pol ycarbonates according to the

~invention, asweblio@agsnoul dedl articles containing such conpqﬁhtﬂiﬂsb%znﬁ The
e

conpositions according to the invention nmay contain, in addition to t

pol ycar bonat es or pol yester ¢arbonates, f_la/»r_t her polymeric constituents and
conventional additives. Possible polyneric constituents are for exanple
styrene/acrylic/nitrile terpolymers (SAI D, acrylic/butadienel/styrene
terpolynmers (ABS), poly(nmethyl nethacrylate) (PMVR), fluorinated .

pol yol efins (PTFE), }0_pol ygHe ene“sul fi de_( PP®H. palyol efins such as

pol yet hyl ene, pol ypr/opyNengl #nd etXyl ene/ *(bbex s, epoxy resins,
pol yesters such as pyl yputyl én® t ef eptt alNgt A\Polyethyl ene
terephthal ate (PET), "pol ycxgHphegepe di rretc (d?{;T), opol yest ers of

et hyl ene gl ycol and cycl ohex¢ne @i et hanol phthalic acid in &)‘r ati o of
the two constituents of 1:4 (PCTX), copolyedSters of ethylene gly ) 15 and
cycl ohexene di nethanol terephtha)ic acid inla ratio of the two constituents
of 4:1 (PETG, as well as.other "polycar bonaf(es produced by the interface
process and al so m xtures of |the aforenentioned conponents. Further

addi Ui ves i nchise: gyl dmlRirepttnAlRMdund DRSS to ARIHIY B M Anul ! ame
retardants, colourihg agents ang pigments, antistatics, nucledting agents,
anti-trickle agents, as well jas organic and 20 further inorganic fillers
and reinforcing agents. The fol ycarbonate according o the invention may be

contained in the conpbGstyionlatgerthng to t velt 130} an anmount of
preferably 5 to 95w S[cimimme y—r ef-e / g u@n 34 and nost
particularly preferab 20 tlp, 80w % refe ed/ t o he/Avei ght of the

}
conposition. The further poI eric constitdents of e corrposig]if)gn
according to the invention may be cont.ined in an anount of pr rably 1 to
60 Wt.% particularly preferably 1 to 49 w.% and nost particularly
preferably 2 to 30 wt.% reférred to the weight of the conmposition. 30 The

conpositions may contain up fo 60 wt.% preferably 10 to 40 w.% referred

to the fill edlef Piogn¢tionrdeaomaiis Belyearbonaiessiccpising of the meatigaanisestersfication| s
such as fiq |l rel nf Qrei r :
o] E RSB B L N LIS Tl AL RSP i
PCT/ EP02/ 027 16f Pdigcabomtadj Rgllyneer tReviswsy &ndli O Iiterseien@nPubitshas, Npwt Bok, 5

w.% preferably, 10,tp 2 % . referred t h SS O conposi tion.
These and fufﬁ?@%ﬁ}%@}eﬁ%&&gﬂ&& W?ﬁs%&'&hg}ggﬁ%%%{f%‘?ﬂb ORI ned
in the 5 conpRédeilch &S AL HShitNCChANEMInO MoridloRel INEWOTertdy bHss0,

pol ycar bonat es/ pol yest er carbonates, are’ill ust rated herei nafter by neans
of exanpl es. “fyatesis Wskelnsesr)caonate f Gopndyherstramylopual iof dalymes, Seignte, as

for example | itivesdfor Rl i ok n., Mur.phy,. 1 and
are comr*TreHrOgi afﬁl%xggroéggrg}strgglf{10%_€%§i5@a§$-e9'dgﬂg F il%&#?@‘elé%ge Lﬁoﬁ)f‘h%‘?ez‘ﬁ%i'e: :
| 1. Alkyl at edilie)opheaslesne,] Bﬁy@XA(BpF‘Po%r_c@rbdhatE@’r in- ER&cYdpedran®t bylyateenol ,
2-tert. 15 butyl -4, 6-di net hyl phenol, 2,6-di-tert.-butyl-4-ethyl phenol,

2, 6-di -t ert . -YRngF and Enginestin oiabl 11, Segont Edigon, L9388t hp--o48; HStandfiinsHErim | | |
2, 6- di cycl opent ¢iis4-BE P hgS! - T 0 - di henol ,
2, 6-di oct adegg'l q}i‘?}éﬁet'hy%ﬁg CPPRZ I\ﬁu ‘fqr %wgﬁéit%l gﬁ%%%lﬁ)e?/B?aug, ﬁhggg()ﬁh

2, 6-di - tert . -Handphehy-Vdt Box Pdptirpbpdtes)dolyacetaisl phlyesbis, Codtlosmystdrg Carhear

r branched in the,side chajn,. for I ~8-di nonyl -4 20 net hyl phenol

, 4- di rrepﬁyl -}z@éir?y?f&gﬁvwﬁﬁﬁeﬁn%ﬂ%gﬁgﬂ,;'Zg?A- di met hyl -6- (1' - _

met hyl hept adec- 1' -yl ) phenol , |2, 4-di net hyl -6-(1' -methyl tri dec-1'-yl ) phenol.
. 2. Al kyl thionet hyl ~henol s, {for exanpl e -

, 4- di oct y! t hilsnpelhigdrb@ate atdorBimgyiopen divention, which may also be a polyester

e o e R o AR R IRy 1B BehGH RN Y bR BYhRRE '

and carbonic acid digryl esters in thé presence of a suitable catalyst. The

0
2
1
2
2
2

ZQ polycarbonate may als¢ be obtained by the condensation of carbonate oligomers

containing hydroxy temminal groups or carbonate terminal groups, and suitable

diphenols as well as carponic acid diaryl esters.




1
2

2,

2

. 3. Hydroqui nones and al kyl at ed hydroqui nones, for exanple

,6-di -tert.-butyl -4net hoxyphenol, 2,5-di-tert.-butyl hydroqui none,
5-di-tert. gui none, 2, 6- dlphenyl 4- oct adecyl oxyphgpgi
,6-di-tert. -butj?%g roqui none, 2,5-di-tert. 30 butyl-4- hydroxyéﬂ?@glg
3,5-di-tert.-butyl-4- hydroxyanisole 3,5-dj -tert.-butyl -4hydr oxyphenyl
stearate and bis(3,5-di-tert.-buty|-4-hydrdkypheny|)adipate. WO 021 077064
PCT/ EP02102719 -14 1. 4. Tocopherols for exanpl e a-tocopherol,

(3-tocopherol . y-t.ocopher ol qo erol ., and es thereof n E)
s iy oxyl SEEPS RRBARstrse, KRS T e BRapp eite vention a5 i 16

2, 2" -t hi obi s( ﬁryqeersiers Hﬂéﬁék bgy théfﬁiéatékdobﬁﬁiﬁéﬁol & & alkﬂ'—sQLlet&(lfédoﬁ{eYleh@Bm ),
4,4' -t hiobis(6-tert. henol ) ,

4, 4" -t hi obi s( €iphenyl. -cbn]pto;aatez drgttebo;ll F@Iaxhquat): and di-4 ~tert.-butylphenyl carbonate.

4, 4" -t hiobis(3,.6-di-sec-anyl pheno

4. 4" -bis(2,6- ﬁlﬁﬁﬁmfﬁqﬁ%ﬁs&%ﬁﬁ%ﬁ&fﬁ&%% fide. 1.6 Al kylidene

bi sphenol s5 for exanple 2,2'-nethyl enebis(6-tert.-butyl-4 10 net hyl phenol),
2,2 - nethyleneblsSG tert. -butyI 4- et hyl'phenol 2,2' -met hyl enebi s[4

met hyl - 6- (a- neuighle jarbenrix pliggrhers erq described by e above Formula (1) with molecular

2,2 nethylenebl ycl ohexyl phenol),
2,2 nethylengﬁl %€ﬁ§§h3¥J2§W§thylphenol), 2, 2' -nmet hyl enebi s(4, 6-di

tert.-butyl phenol), 2,2'-ethylidenebis(4,6-di-tert. -butylphenol)
2,2' -ethylidenebis(6- tert - butyl - 4-i sobut yl phenol ),
2,2' - net hyl engbﬂ%]{l%d’(‘@é'@e{ Ayl Bers Ao incladynsyrsngsties diaryl esters that contain a

2, 2" -met h%I t(ﬁyfsﬁgff{éte %,ln 2%5% %Qﬂcﬂl’aﬂ?r}%tl:fgxqgcpglle]pheﬁyléresyl carbonate

4, 4" - nethylenahi$¢ﬁnﬂﬁmﬂphaumymbamnethyIphenol)
1, 1-bis(5-tert.-butyl -4-hydroxy-2-net hyl phenyl ) but ane,
2,6-bis(3-tert. butyl-5-nethyl -2-hydroxybenzyl) - 4- nethylphenol
1,1, 3-tris(5- tgikdble B}é}yﬂ esfé}y%s%}m%d@%hi&b(wh@%bﬁebﬂi&%ﬁe di-Cs-Ci4 aryl ester.
, 1-bi s(5-tert.-butyl-4-hydroxy-2-net hyl phenyl) 20
n- dodecyl rreMmppmbgu]aﬂg prefietrgtl elmmmtures of diphenyl carbonate, dicresyl carbonate
|l ycol - -ter t hydr oxy- ~ phenyl)butyrate],
i s(3- ter %ﬁ'4§ﬂy9FX&@e%ﬁ %henyl)dlcyclopentadlene
is[2-(3 -tert - butyl -2' - hydr oxy- 5' nethylbenzyl) 6-tert.-butyl -4-net hyl phe

1
3-
g
b
b

nyl Jterephthal ate, 1, 1-bis(3,5-dineth 2 hydroxyphenYI)butane
2, 2-bis(3,5- dRefeaed thut ylpolﬂ, qu@pbs(y)‘l) diaryl esters may be used in
2,2-bis(5-ter \V
n- dodecyl mer C%%?‘ng %()gnlgﬂd%g i% mgfen%gﬁ%hﬁw?r%le?ereﬁl}?% amounts of 1.02 to 1.20
5, 5-tetra- (5-metd andmioyl padtitulalppefaaiptinymptuetnpf ).0pent Afencld. 7. O, N and
S-benzyl gonpounds, for exanple
3,53 S:H}etra tert.-butyl -4, 4" di hydroxydi benzyl ether,
oct adecyl - 4- hySlE X aid: érd?ﬂyﬂ@ﬁﬂ%ﬁé Q@%Mﬁndﬁhc&ﬂh%ﬁﬁt@ﬁl? the391vent10n are those
tridecyl -4- hydr oxy- g di-tert.-butyl benzyl nercaptoacetate,
tris(3,5- d|-téwacmmmmqndﬁdﬁﬁmn@kwﬁénzyl)anlne
bis(4-tert.-butyl - 3-hydroxy-2, 6-di net hyl benzyl )dithio WO 02/ 077064
PCT/ EP0O2/ 02719 -15 terephthal ate, OH
bis(3,5-dj-tert.-but5~1-4-hydr0ﬁ e yul fide, isooctyl-3,5-di-tert.
but yl - 4- hydr oxybenzyl mer capt oacet at\g /8. Hydroxvbenzyl at ed mal onat es,
for exanpl e dioctadecyl -2, 2-bis(3,5- ekt. 5 5)
but yl - 2- hydroxybenzyl)nalonate
di oct adecyl -2-(3-tert.-butyl -4- hydroxy § nmet hyl benzyl ) mal onat e,
di dodecyl nmer capt oet hyl -2, 2-bi s(3,5-di-tert.-butyl-4-hydroxy
benzyl ) mal onat e,
bis[4-(1, 1,3, @hmﬁﬁtranethylbutyl)phenyl] 2,2-bis(3,5-di-tert.-butyl
4- hydr oxyfaenzy | ) nmal onate. 10 1.09. Aronatlc hydr oxybenzyl conpounds, for
exanple 1,73,5-tris-(3,5-di-tert.-butyl .

R denotes a substituted or unsubstituted phenyl, methyl, propyl, ethyl, butyl, CI

or Br, and n denotes 0, 1 or 2.



4- hydr oxybenzyl ) -2, 4, 6-tri net hyl benzene,
1,4-bis(3,5-di-tert.-butyl-4-hydroxy benzyl)-2,3,5, 6-tetranethyl benzene,
2,4,6-tris(3, i butyl - 4- hydroxybenzyl)phenol 15 1. e
conpounds, foﬁ”gggﬁﬁﬁéfZ 4-bi s(octyl mercapto)-6- (3, 5- d|-ter%pc%%%&?ﬁkﬂ

4- hydroxyanilino)-1,3,5-triazine,
2-0cty|nercapto-4,6-bis(3,5-di-tert.-butyﬁf4hydroxyaniIino)-I,3,5-triazine,
2-octyl mer capt o- 4, 6- bi s(3, 5 di-tert. -butyI 4hydr oxyphenoxy) -1, 3, 5-tri azi ne,

I3 SZEHZE% 36 ¢ Gpticufiley) THERTE ox ) DRRESH QHE antERGNS  gois o0l 3-
ris(4-tert. (ﬁﬂ SRy ALeX ]¥4%ﬂﬁrdﬁix%érﬁ)éh@§r[azyt)dﬂ§ﬂ%@%ﬁ%€

1
t
2,4, 6- trls(3 5- tert. butyl-4-hydfoxyphenyl et hyl) , b-triazine,
1,3,5-tris(3,5-di-tert. -butyI 4- hydr oxy

phenyl propi oyl xa 3,5-tr

oy PrPo 3 i SRR maeataishy BRR DR rentipads Mo B qorpgpond to
Acyl am nopben@osmula@k):exanpl e 4-hydroxyl aurani | ide, 4-hydroxystearanilide,
octyl-N-(3,5-di-tert.-butyl-4-hydroxyphenyl)carbamate. 1.12. Esters of
i~-(3,5-di-tert.-butyl-4-hydroxyphenyl ~propi oruc acid wi th nonohydric or
pol yhydri c al cohols, for exanple¢ h et ha et hanol , n-octanol, 30

i -octanol, octadecanol, 1, 6HRexd O Z174Q par@ii ol , et hyl ene gl ycol,
1, 2 propanedi ol ,- neopentyl gl yco hi odi et\ayene egcokG)dietherne
glycol, triethylene glycol, pentquythrltol R),
trls(hydroxyethyl)lsocyanurate N, & - bi s( hydr dxyet hyl) WO 02/ 077064

PCT/ EP02/ 02719 - 16 oxam de, 3-thi aundecanol, 3-thi apentadecanol,
trlnethylhexanﬁplol trimet hyl ol propane,

4- hydr oxymet hyT™ il%hospha 2,6, 7-trioxabicyclo[2.2.2]octane. |.13 Esters of
- (3-(5-tert.-butyl -4-hydr oxy- 3- met h~phen~) propionic acid with 5 nnnohydric
or polyhydric alcohols, for exanple with nethanol, ethanol, n-octanol

i -octanol , octadecanndtes €1-6 blkwkdewiwiCs-Ci oydieallayiadenel S, %@WI%IQ 9@&
1,2propan2§|ol neopentyl glycol, thiodiethylene egcoI di et hyl ene egcoI,
triethyle gl ycol ; pentaerythritol, tris(hydroxyethyl)isocyanurate,

N, N - bi s( hydr @xyet lghdtexapitdgiutét shinsuntesehphenyB nidihylpprpadetshdutyl, Cl
trinmet hyl hexanedi ol , _trinmethylol 10 propane,

4- hydr oxymet hyl - 1- 9hB&##4- 2, 6, 7-t ri oxabi cycl o[ 2. 2. 2] oct ane. 1.14 Esters of
Q (3, 5-di cycl ohexyl - 4- hvdr oxyphenyl ) propi oni ¢ acid wi th nonohydric or

pol yhydric al cohols, for exanple wi th nethanol, ethanol, octanol,

oct adecanol , 1, 6- heeastedd,dl or 21, 9- nonanedi ol , et hyl ene gl ycol,

1, 2- propa?$d|ol, 15 neopentyl glycol, thiodiethylene glycol, diethylene
egcoI et hyl ene glycol, pentaerythritol,

tris(hydroxye L5 Qe I d%yg] yet by, ulfide,

3t hi aundecanofp,pe)flg%ét:ii(21 peg{tjllg?iérgadfng CMI¥&r}|b)'r§?(e 2Pe(xg$§e]d(%%fa&%ﬁ£ﬁhmyl °

tri met hyl ol pr dpabis(4-Hydroxyphenyl)cyclohexane, 1,2- b15(4 hydroxyphenyl)benzene, 1,3-bis-

hydroxynethyl a-2,.6, 7-trioxapjcyc 2.2.2 tane. 20,1. Esters
B R o e R LR LR G S

pol yhydric aI ‘%H a3/ Enethdie, emmk@ Wd&&k}%ﬁ&ﬂﬁ%pm@t h@ﬂ%ls@q{%fd@éb@phenyl) 2-
oct adecanol , 6hexaned|ol - nonane Iene

1, 2- pr opadédi siethylewpent y| Zgrlv@(érmethm Mvéqoﬁypk@ﬁ@l)gw@m ?d?-@taﬁ%rpblﬁ@ -4-

2T SChydr oxy et HUPR RSy paPEY, RN Rl st orbe s spane,  2.2-bis-
E? t hi ?ﬁ Sﬁgfgpgipg r?gnaﬁyt-%@mypl@@%pﬂ;bana,n et hig(3hedaneatylod-hydroxyphenyl)-
rime

4- hydr oxymet hyblfonshos pisét-bydovyrhenyhsalfoasc| dp2 b 2{4by&iesyrbenyBisopiordlds of

Q (3,5-di-ter yl O fory g '@h.d y-

N, N - bi s( 3, 5- n‘?g%t I%P%Ej @X%&y éﬁﬁgci%géﬂédﬁ%h%%ehexane yl engdrlogm de,

N,N 30 25 phenyl)lsopropyl]benzene 11-b1s(4-hydroxypheny1) l-phenylethane 2,4-bis(4-

bis(3,5-di-te -but dro henyl n t hyl ene

N, N -bis(3,5 E}}’drpé}’]f enBDTQy%eﬁly xy pHen @F@ %6 MN? Rvald n;%propane

N, N - bi s[2- (39 H-afpgdrho-4-h h d 1,1-bis(4-hydroxyphenyl)-3,3,5-

P! Eo0] 027152 TR o-4-by Mk TBR%pane, and 1,1-bis(4-hydroxyphenyl-
trimethylcyclohexane.



- 17 butyl - 4- hydr oxyphenyl ] propi onyl oxy) et hyl ] oxam de (Naugard XL-1 from
~Uniroyal ). 1.17 Ascor bi c acid (vitamn C) 5 1.18. Amne antioxidants, for
exanpl e N, N - &yh §op# p- phenyl enedi am ne, PCT/EP02/02719

N, N di - sec-butyl-p-p nyI enedl am ne,

| ~'", N -bis(1, 4-di net hyl pentyl) - p-phenyl enﬁﬂi am ne,

N, N -bi s(1- et hyl - 3- met hyl pent yl ) - p- phenyl enhedi am ne,

N, N' - bi s( 1ret hyl hept yl - p- phenyl enedi am ne,

m m g: ?(/gl gggﬁ hy 35?2%}3 ic gi‘aénefg%é% ’d{};l)her}(glsdlapeheTX b1§’(4%hy‘3r”&§<' phe nyi )-1- ' ne,

Ni sopr opyl - N %Ys'(%?&i‘oﬁ%ﬁéﬁyl )propane,  4,4'-dihydroxydiphenyl, 1,1-
N-(1, 3-di neth I buty - phenyl = pphenyl enedi am ne
N- ( 1- net hyl hegtsfﬂ hYCNOXmiEnle-BFﬁ i)—hunydlylnedohemana, 2,0 bis(3,5-dibromo-4-hydroxy-

ZI- ((: %C ![ g |h 3)(;% la S 'él{l ?%%W%%? é)‘ﬁ‘gﬁg X’éﬁ?'ﬁ‘g Xyp.henyl)lSOprOpyl]benzene,

N, N - di netfiyl - N, N - di - sec- butyl - p- phenyl enedi ani ne, di phenyl am ne,
N-al 'yl 15 di phenyl am ne, 4-isopropoxydi phenyl am ne,
N- pheny! - 1- naphiale adiphenol- ¢lo t ectu o@nlgitupmr@ﬂ )mc_l_mnam h@lfieardlrmnol a

N-ph | - 2- I

P, B eg%/-ter'?ag((gbt lti%clagbrgn eny?iggnf:?gma&-ﬂ bﬁ‘? il aggpﬁg%l Ofhe” monppamculaﬂy

4-n-butyryl ar@ﬁﬁd@fwnﬁhxmﬂesn@fwnwb@;? pheﬂylyig(%g@}}]]fﬁéh@é’ﬂenq 8@,
0X ,

4oct adecanoyl anm nophenaol , bi s(4- net }%lﬁ phenol’ ) am ne di-tert.-butyl-4

20 di met hyl anh%ﬁ%)fﬂh?ﬂﬁ?réﬁaﬁ‘m@efhybml X80¢i phehyrhtﬁﬂﬁwd@xynhmyl)mmm
di ph | t h t. 4' - di di | met h
L BTo ot (Fhet PRt tihnt B 0 s dpitn AR o e

(o-tolyl)biguanide, bis[4-(1, 3" -dinet hyI butyl) phenyl ] am ne,
tert.-octyl ated CM— phengl -1- napht hyl am ne, a m xture of nonoal kyl ated and
di al kyl ated t 1 Tanghipg aée@twl%w b adrada ficheas, coanmpands thaticentap three

nonoal kyl at e : t
nonoal kzl at e(cjiﬁjgnd r%? %:h%(}lgct gg ggg’é :ygé]%ﬁ@n@ a%%?ldélgg? Q?aﬁ&ﬁ”t}?e QI’%’P er and
monoal kyl at edwamid thicedakgy | thé eanNmmonmal ﬂowohdzawﬁahrpmémh/d @nﬂym@ Suitkbleur e

of nonoal ed .and di al ky| tert.-hutyldi hen | am n
2, 3-di hy abf%ﬂ%‘i%% s.ipFluge Eglaé%zheﬁlmla% n’tés( bkﬁh&%rpﬁ@heaylm2x@>sﬂ-e of

monoal ky! at ed auxsh at eflgt hi es, a
m xt ur eyof rrgznoal lﬁf%%gydlkandﬂglcg&l&@lrgggg {trfg?f hYdé'g’?{/‘i h%:lghe%%@?il nggd -of
N- al | yl phenothtthyl-2é,6-iistd- hydrdkyrthenylippeny) - 1 1&ﬁm¢4mymuyﬂ&eaybbenzene
N.N-bis(2,2, 6l tt? E(ﬁ%@%ﬁ% %%rgf th%.ng' ¥ns(4$1)§%1r'g;[yg enyn)pgeny meglane 2,2-bis-

bi s(2, 2, 6, 6- te?

PCT/ EP02/ 027149, 4=-b1i(8f mmdsw%memydyd}oﬂc 1 eatB4-bis(4-hydroxyphenylisopropyl
2,2,6,6-tetranet hyl pi peridi n-4-one %;%ﬁ tetramet(hyrpl pZIr)l |yn£ -

I ndi vi du@0 cdHhsaeindé-bisCrbndromes -methy benzsing-rarthylgbetiol, 1 2+(9-hy9mxryab¢re'1> ]
t hi t dj | te and/ or .5 d |
thi od propi oraia i SEBERDBetten c” prishiCEL Gh e ERR R BT P BB e
conposi ti ons (ﬁth@tﬁt@bhﬁl@léte tteh@kxb@\flgﬂm?%hexfymﬂaumes tétfakf(4 (4-Bydoxyhenyh

preferably 3 to 8 wt. % referred to e nmass he conposition. Suitable
UV- absor ber s 1§Em§°l?}il)j?|hﬁn@9’é@?ﬂhﬁ§%ﬂ§d els”eblfsﬁf‘r’,iﬁdéwérmlph@nﬂ)meth}’l)benzene
g_ E g PKS&?E%?%&Y nes?ﬁegﬁ één?%e%%molf azo xybenzom acid, trimesic acid and
2- (3,5 2di - togaturidueid/| - 2' - hydr oxyphenyl )benzot riazol e,
(5 tert.-but yI -2' - hydr oxyphenyl benzotri azol e,
'-hydroxy-5'-(1,1, 3, 3- tetranethyl 15 butyl phenyl ) benzotri azol e,

2-
2-(2
2- (3 5' -di -tgg
2 (3 et - boyaregHatisitor ECRORKARE R nt ol aRE AER I BEOI R inyeption
2- (3' - sec- butayd fob'exdraple thdwatofltheZQenhmﬁf@myawﬂ(Gt)yl ) benzotri azol e,

2-(2' -hydroxy-4'octyl oxyphenyl ) benzotri azol e, ‘

2-(3',5 -di-tert.-anyl-2'-hydroxyphenyl)benzotri azol e,

2-(3',5 -bis(a, a-dinethyl benzyl)-2'-hydroxyphenyl)benzotriazole, 2-(3 20
tert.-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-5-ch|orobenzotri
azol e, ' ~ : :
2-(3' -tert.-butyl-5"-[2-(2-ethyl hexyl oxy) carbonyl et hyl ] -2' - hydr oxyphenyl ) -5
chl or.obenzotri azol e,

2-(3' -tert.-butyl -2'-hydroxy-5"'-(2-nmethoxycar bonyl et hyl ) phenyl ) -5-chl or oben
zotriazol e, -
2-(3'-tert.-butyl-2'-hydroxy-5'-(2-nethoxycarbony|ethyl)phenyl)benzotriazoI
e, 2-(3 -tert.-butyl-2"-hydroxy-5"'-(2-octyl oxycarbonyl 25 ,
ethyl)phenyl)benzotrlazole

Y ~ I T I Y T R T T T T B =N | T D T e



2.3. Esters of substituted and unsubstituted benzoic acids, for exanple
“4-tert. 10 butyl phenyl salicylate, phenyl salicylate, octylphenyl
sal i cyl ate, dmaeom@ydesr esorcinol, bis(4-tert.-butyl benzoyl ) rpegairgh9ho
benzoyl resorcinol,
2,4-di-tert.butyl phenyl -3, 5-di -tert. -butyl-4- hydroxybenzoat e,

hexadecyl -3, 5-di -tert.-butyl -4hydr oxybenzoat e,

oct adecyl - 3,5-di-tert.-butyl -4-hydroxybenzoat e,

2-methyl -4,6-ditert.-butyl phenyl-3,5-di-tert.-butyl-4-hydroxybenzoate. 15
2.4. Acrylates, for exanple etfyl -a-cyan-[i7][ 3#Bi phenyl acryl ate,

i sooctyl -a-cyan(3, (3-Bi phenyl jacryl ale, nethyl -a-carbonet hoxy ci nnanmat e,
met hyl - a- cyan- ( 3net hyl - p- met hoxy ci npamat e,
butyl - a-cyan- (3-net hyl - p-net haxy+.cin 2 lmet hyl - a- car bonet hoxy- p- met hoxy
ci nnamat e and N-((3-carbonet hgxy- (320 cyanvijnyl)-2-nethylindoline. 2.5.

Ni ckel conpounds, for exanple |nickel |gconpl exes of ()

2,2' -thiobis[4-(1,1,3,3tetrangthyl buRyl )pherol X7 such as the 1:1 conpl ex or
1:2 complex, with or without additional |igands, such as n-butyl am ne,
triethanolam ne or N 25 cycl ohexyl di et hanol am ne, nickel dibutyl

di t hi ocar bamatVBerei ckel salts of nonoal kyl esters, for exanple of the
‘methyl or ethyl ester, of 4-hydroxy-3,5-di-tert.butyl benzyl phosphoni c acid,
ni ckel conpl exes of ketoxines, for exanple of

2hydr oxy- 4- meRhR*pRéayd RAdekivh alesidextidi or Biffkal:, SOPEEREE, @6 Ciy alkylenes,

1- phenyl - 4- 1 aur oyl 5- hydr oxypyrazol e, with or w thout additionaﬁ | 1 gands. 30
2.6 Sterically hindetodeo amin@<Cs Pdrs rleakyls, and
bis(2,2,6,6-tetranethyl -4pi peridyl)sebacat e,

bis(2, 2,6, 6-tetranethyl -4-piperidyl)succinate, bis(1,2,2,6,6 WO 02/ 077064
PCT/ EPO2/ 02718 - 20mpye dérne b yihiod-ipivalgich e Joselpaatiey aklil Yase pair H + X «
1-octyl oxy-2, 2, 6, 6-t etranet hyl - 4pi peri dyl ) sebacat e,

bi s(1, 2, 2, 6, 6- pentAfehanrke-fiddri dyl ),

n-butyl -3,5-di-tert.-butyl 4- hydroxybenzyl nal onate, the condensate of

1- (2- hydroxyethyl)-2, 2,6, 6, tetranet hyl - 4- hydr oxypi peri di ne and succi ni c
acid, |ind@ar Rrefemygd|daalystndensatpenyiphbsphonium fluoride, tetraphenylphosphonium

N, N -bis(2,2,6,6-tetranet hyl -4-pi peridyl)hexanet hyl enedi ani ne and

4-tert. of:t yl éFﬁr?’P&-e%},'lG-%B‘iaEﬁn?/anioz%ag?@yg%o)ég?w P}\{en(’late- Most particularly
tris(2,2,6,6 Fradpt 4= D (NaRYZ W TS) gl r t :
tetrakis(2, Z-ﬂégfg t et rtgﬂfn%l%hﬁﬁﬁbg@%p?lg%lﬂ E‘?/}fe)%b 1%%@%%3%%? teStOrf élgs h8§i<ly ate,
1,1 - (1, 2- et salicwtalysfhias( 303,16, E)L'E{Jetqialpelt mydlpiof edipzénobnthl, most particularly

4- benzoyl 2, 2, - r t hyl piperidi ne, £ .
4-steary|oxyigég?%%%&9®§§Pgﬁﬁgﬁéf%F%@gﬁdﬁﬂép fieple per mole of diphenol. Further

b: E (1, 2|, )25 6|, &op?tﬂly%mhhyblﬁﬁ@ﬁﬂy dlsb)bedrsedt Bidaditiodr to 2hdpIEts@Ndmidm Ballin & et . - but
yl benzyl ) mal gnate, - Lo _ ) ] -
3-n-oct yl - 7, 70 anogease thearna ol the pobyrpenisatian.a Syrh ep+ats]ygisciaplade sajts ofalkali

bi s(1-octyl oxys PR T i i a . .

bi s(1-octyl o%e:t%? %ng ,ag(taiel?% g%eﬁ? y %lp’psglraig 3%&%%%2&%3%%@“9?%%%% ara/lr O)({:l%ﬁ f)% :
condensat es dithikiniNsedins (a8d pptasGtmt prafetbly hydroxidee aikdyldetve aaieikitel sehedi ami ne
and 4-nDrphoIi$o-2,ﬁfdichLoro 15 %dSé?-triazine, t he. condensat e _of

2- chl or o- 4, 65884 NosUPHigHNY Peferred icctadiie T $rerndisadium phempolate; 47 ne
and 1, 2- b s( Fha iR Fhasd- he b qgﬂgg t :

2- chl oro- 4, 6- bi s(4- nfsbut yeﬁggme%?%@?g?%%g-ﬁgent arrie?;é%yllehoio%oeor?pdbﬁpge{?r%?l 5t riazi
ne and 1, 2- bite {30 anb.reagrmoes; particnbylyt trafeeably 10 to 125 ppb, in each case calculated
8-acety|-3-d3€gc | -7,7,9,9etramethyl -1, 3,8-triazaspiro[ 4. 5]'decane- 2, 4-di on
e, 3-dodecyl - -? FQ;G,G-tetra 20 net hyl - 4-pi peri dyl } pyrrolidi ne-2, 5-di one,
3-dodecyl -1-(1, 2, 2, 6, 6- pent anet hyl - 4pi peri dyl ) pyrrolidi ne-2,5-dione, a

m xture of 4-hexadecyl oxy- and 4-stearyloxy 2, 2,6, 6-tetranethyl pi peridine,
a condensati ke Ippbf@ nges may be produced under reaction conditions that are carried out

N, N - bi s{2, 2; 6 . hyl =4- pi per.i dyl.yhexanet. byl enedi am n nd

b cyel ontyi B RN phubt 8R o) O R e RCE AR BTOR SBRE mrs oot

1, 2- bi s( 3- anl pefn@Bylo Y0200 kied franeraange 200D ©-0.01 gkoro-1, 3, 5-triazine as
wel | as 4-butyl am no-2, 2, 6, 6t et ranet hyl pi peridine (CAS Reg. - No.

[ 136504-96-6]); N-(2,2,6,6-tetranethyl-4pi peridyl)-n-dodecyl succi ni m de,

N (1, 2, 2, 6, 6-pent anet hyl - 4- pi peri dyl ) - n- dodecyl succi ni m de,

2-undecyl -7,7,9, 9-tetranet hyl - 1- oxa- 3, 8- di aza- 4- oxospi ro[ 4. 5] decane, a
reaction product of 7,7,9,9-tetra. methyl-2-cycl oundecyl - 1- oxa- 3, 8-di aza-4
30 oxospiro [4.5] decane and epichlorohydrin, | , | -bis( 1,2,2,6,

6- pent anet hyl - 4- pi peri dyl oxocar bonyl ) - 2- (4- met hoxyphenyl ) et hene,

N, N -bis(fornyl)-N N -bis(2,2,6,6tetranethyl -4-pi peridyl)hexanethyl enedi am

o . o o o VAN N A==~ oA




20°

_hydr oxy-4- (2- hydr oxy- 3- but yl oxypr opoxy) phenyl ] -4, 6-bi s(2, 4-di met hyl)-1, 3, 5-
- triazine, 2-[ Avoygopsyr 4- (2- hydr oxy- 3-octyl oxypr opyl oxy) phenydd gppfnBies( 2, 4
di mrethyl)-1, 3,5-tri azi ne,

2- [ 4- dodecyl oxy/ tri decyl oxy- 2- hydr oxypr op%y) - 2hydr oxyphenyl ] -4, 6-bi s(2, 4-d
i met hyl phenyl )-1,3,5-triazine, 2-[2-hydroxy-4-(2

hydr oxy- 3- dodecyl oxypr opoxy) phenyl | - 4, 6- bi s(2, 4-di met hyl phenyl )-1, 3,5-tri az
ine, 25 2-(2- r anfhs Ml = Bi AR D=1 ni.azine;

2"(2- hydr oxy- 4 e EyShorr OGAERERS BoflobBRER o hydugid ot Tl e

2,4, 6-tris[ 2- mphycabpnatey Becorting yo Heyihventyqa, aporel) phewylded kriclés tértaizinge,

2- (2- hydr oxyphe l%{?pdf- (t.4- met hoxyphenyl ) 6- phenyl -1, 3, 5-tri azi ne,

2-{ 2- hydr oxy- &‘-l‘f%c- 08Y199$-hexyl - 1- oxy) - 2- hydr oxypr opyl oxy] phenyl ] - 4, 6- bi s( 2
, 4-di net hyl phenyl )-1, 3,5-triazine. 30 Individual conmpounds or m xtures

t hereof nmay be used. WO 02/ 0?7064 PCT/ EP0O2/ 02719 - 22 3. Suitable netal
deactivat obs dhe doammpositimnplaecdidMg ¢ pherylaxiani gey dyngaéd,.i oy bkadition to the

N -salicyloyl hydrazine, N, N -bis(saligcyloyl)hydrazine, | . '
N, N - bi s(3, 5- ng?%r%’f’@t‘ffut%ﬂ Pl?&‘?f/'é? 0 E‘K‘@ﬁ%}b pFBEChNYILy gt aspiféituents and
3-sal i cyl oyl agbmRnieral 4 24ditieko! €,pRL; e Lcen Lhydrazl

oxani | i de, i sopht ﬂaal) Oé!ca%ci{ltﬁydr aziPdog%lgfgbseb%%%gfbﬁngﬁ@%ﬂs %%r%%i gse(%ﬁple

N, N - g i acet ?/I é‘ﬁtﬁ@@%ﬁﬂy Wdiqaji:mell;ymem ~(‘§Aﬁﬂb( &ay]iidzmta@igl)ej?qtmeyb thrfoignesi de,
ot ur ea ¢ her Co S b BUAR0EE Sl IANES, RSt St PR TES) ¢ hat
may be use®l apolhpldnyidnabulfideqPes), HalplerinkOsukRras SeariBerde! bOEYyIRBASRNAt €,

di phenyl al kyl tBhosphat es, phenyldial kyl phosphates,
tri (nonyl phen§hylsRe/Bpmicas  rulbersur gpoxyhoephat @olesicsctadbcys  phlybplykene,

di st earyl pent | i j .
tris(2,4-di-t %?E’{Pm%ytt‘%/ @%@h@@%‘ﬁggﬁ trephthalate (REL) nobisy loPSiene idimgpthancl

di phosphi te, @432 cdpdiestees tof-dthutlyrepBBRY] hind lyclehystent i diglthdhdh@sdhitagic
bas(2,6-di-tert.:butyl m% met hyl phenyl )pgnt aerd%t hritol diphosphite, 15

di i sodecyl oxy‘bcé‘mlh%F%IP R OiopsEEERs o0& 1:4 (PCTG), copolyesters of ethylene glycol
bas(2, 4-di5 t esdg - t thrito i sphi

pas(2. 4, 0.1 241 et by R CEAPRey i For o GNP o
tristearyl sorbil tBETEG) phwelphs vther polycarbonates produced by the interface process and
tetrakis(2,4-di-tert.-butyl phenyl)-4, 4' bi phenyl epe di phosphonite,

6-i sooct yl oxyg? H“’é“%#é]ger 5{5{@#@ e Wmﬁ%tﬁ- ' ‘t’ﬁl{eﬁl ,ag&l ?%%nfiudif?d%%iﬂﬁospho
cine, 6-fl uor®@tedset aBerkt)- bigbilifert,C hbtioxBitnyd, - AandBbhydfiPedFodRe agents and
[d, 0] -1, 3, 2-dioxaphosphoci ne, bas(2,4-di-tert.-butyl- 6- net hylgph nyﬁ nmet hyl
phosphi t e, ba¥EBeRsantisttics,-mglopling agenthyansiHaiclle) agenty] apiel plsasrganic and

6- 1 1'uor 033, 4, Brchiibfik fkers AULYhrch TR i Denz[ d. ] - 1,32 di oxaphosphoc
2, 2 ,2"-nitrilo[triethyltris(3,3 ,5,5 -tetra-tert.-butyl-1,1"-bi phenyl -2, 2
-di yl ) phosphi t.e], . . . . . »

2- et hyl hexyl (@}%ﬁqlﬁﬁaﬁb@@@t gegording to_th dxgyention may; hmeanjained iy thgicpmppsiisphat e,
5- but yl - ~- et Myebordi ( s debo b - t y, 514,392 109X i.rane.
| ndi vi dual corrp%un S Ootf%eﬁnngetnftf?gghtqﬁe?rgg‘%ﬁtnéa%%%%%ga%%#b& Q‘Qflg‘ﬁ%
preferred ar erreferab{y2] Utodi0 Wi, andunoyd peingenrar]ppresgpably @0 (o 8O aftos, réfedred to

C baGei gy), trli nyl phgsphi ne, .or . .

(2, 4,6t ?éu% & P‘%&%l‘%h@ﬁy FYUPSSIYoR-y | 13€ o fHithepr umerig ccopsiiugnts) 9HHBE phi t e

(Ul tranox 64mn@siabﬁ@&@kdim%@meiiﬂ@nﬁbn e o8 taid 18 uh gl phaeRhasies and
phosphonite are al so; WO 02/ 077064 - 23" (e) C H(C4H8) CH2CH3 ( 10) :
PCT/ EP02/ 027 119top03wt. siparticularly prefergbly 1 to 40 wt.%, and most particularly preferably

2 to 30 wt.%, referred to the weight of the composition.

30  The compositions may contain up to 60 wt.%, preferably 10 to 40 wt.%, referred to
the filled or reinforced moulding composition, of inorganic materials such as fillers

and/or reinforcing agents. Flame retardants may be contained in the composition



\ O- 0 ~ ~ C(CH3)3 (11) C(CH3)~ (CH3)3C C(CH-)~ (CH-3C O (CH9)7C/ ~ OP O
PO\ ~ C(Chi3)3 (12) C(CH3)a (CH-)~C 0 Ha~C,e O-P ~-O'C-eH3~ (13) 0 O

"LCH2CH3 (14) $)o02/077064 ' WO 02/ 077064 PCT/ EP02/ 02719 -24 S. pesERBJ0Sy19

peroxide traps are for exanple esters of (3-thiodipropionic acid, for
exanple the lauryl, stearyl, nyristyl or_{qidecyl esters,

nmer capt obenzi m dazole or the zinc salt of 2-nercaptobenzi m dazol e,

zi ncdi butyl dithiocarbanmate, dioctadecyl disulfide, pentaerythritol

t et r aki s( dodegacbi®h bRE Y G ] LesS

t hereof may be useJ?ﬁgkgéﬁ??ggﬁ3§%§§PE&35¥§?§§?F?@g?ﬁﬁggﬁﬁi%?égﬁ%ﬁ%ﬁgﬁ

mel am ne, pol Xefartadytb pye mess afdheyomposityjmndi ami de, triallyl cyanurate, urea
derivatives, hydrazine derivatives, am nes, polyan des, polyurethanes,

al kali metal salts and al kaline earth nmetal salts of higher 10 fatty acids,
for exanpl e cahek i FhRBEA ShstiRlels Gt QRIS th Qf@béém@%ﬁ%ﬂ%a‘?ned”ﬁ%ﬁs' um
stearate, sodiumricinol eate and potassium pal mtate, antinony

pyr ocat echol ateEnpesitiongeccqsging datiecinybriton, i atfitikindtoathe polyparbnsiBesifolyesidrur es
t hereof may b . A5..7. Sui.tabl.e nucl eati ng:agents are for exanple

i nor gani ¢ subs %%%%5’ agaélgusgg%égae{:%f%ﬁ@meaa&g h as titanium di oxi de
or magnesi um oxi de, phosphates, carbonates or sulfates, preferably of

al kaline earth metal s; organic conpounds such as nonocarboxylic acids or
pol ycar boxyl i these isaestaneas caeibe fonnd & many. publicasions, snehydsbionzeamplacindhe

adi pic acid, gi ylacet Ld. . sodi sygci nat sadi um 20 benzgat e;
pol yneri ¢ corr}g(?)dﬂﬁ@désg E%ﬁ%@@%ﬁdbgﬁ%o?%ﬁu@ﬂgﬁﬁﬁgéS % BHt (PETEFRYY
pr ef €rr edOar eviilahl@, 4- bi s(3', 4' -di met hyl benzyl i dene) sorbitol,

1, 3: 2, 4-di (par anet hyl di benzyl i dene) sor bi tol and
1, 3: 2, 4-di (benzylidene)sorbitol. Individual conpounds or m xtures thereof

may be used. 128ufapiobit AR Lt S ok ’%g?rei nforcing a ents are for exanple
cal cium car b(m—af_eT‘%Jlﬁws,_gT‘as#' “es, glass balls, asbestos, talcum
kaolin, mca, bariumsulfate, metal oxides and hydroxi des, carbon bl ack,
graphite, wollas i te, sawgust, apd flour or fibres of other natural
products, sy M@é&?@%—%ﬁﬂ@w Vi ﬁéPmE%eréﬁthét@PWMXmﬁhé@.hﬂﬁf &ttty be
used. 3015 bum—4m&?dt@ﬂﬁ%l,mibﬂ?%ft%@94-&%&1 Rendtt hﬁ,%rcgﬂéﬁ%ﬂ -4-n-
additives are for exanple plasticisers, |ubrica lps, enulsitiers, pignents,
vi scosity nmoduiiresol, di-yest- putyli4sisobusplphatol adérdisyclogeniyd - mbthiyphessier s,
flame retar da%§me§1r}]7fclycszltoﬁg>|(y(i)ﬁg-%yrgesthﬁgﬂen%ll,oﬁ%-ngocztia EQ}EI—SZI-methylphenol, 2,4,6-

tricyclohexylphenol, 2,6-di-tert.-butyl-4-methoxymethylphenol, nonylphenols that

may be linear or branched ip the side chain, for example 2,6-dinonyl-4-

20 methylphenol, 2,4-dimethyl-6-(1'-methylundec-1'-yl)phenol, 2,4-dimethyl-6-(1'-

methylheptadec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyltridec-1 '-yl)phenol.

1.2. Alkylthiomethylphenols, for example 2 ,4-dioctylthiomethyl-6-tert.-butylphenol,
2,4-dioctylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-
25  didodecylthiomethyl-4-nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert.-butyl-4-

methoxyphenol,  2,5-di-tert.-butylhydroquinone, 2,5-di-tert.-amylhydroquinone,

2,6-diphenyl-4-octadecyloxyphenol, 2,6-di-fert.-butylhydroquinone, 2,5-di-tert.-
30 butyl—4—hydroxyanisole, 3,5-di-tert.-butyl-4-hydroxyanisole, 3,5-di-tert.-butyl-4-

hydroxyphenyl stearate and bis(3,S-di-tert.-butyl-4-hyd:roxyphenyl)adipate,



5 10. Suitable benzofuranonones and indolinones are for exanple those that
~are disclosed in US 4,325,863; US 4,338, 244; US 5,175, 312; US 5, 216,052; US
5, 252;643; DEwRy d73654611; DE-A-43 16 622, DE-A-43 16 876; ER-phid2/a89o 839
or EP-A-0 591 102, or

3-[ 4- (2-acet oxyet hoxy) phenyl ]-5, 7-di -tert,, butyl benzof uran- 2one,

5 7-di-tert.-butyl-3-[4-(2-stearoyl oxyet hoxy) phenyl ] benzof ur an- 2- one,

3,3 -bis 10

[5,7-di-tert.huty - 2-hydroxyet ho henyl } henzof uran-.2-q ;
LSt i thaubnd 2 AL 1S D SRRERLAT et o
3- (4- acet oxy- copltrdehmtymphReRY therdof (Hitantig|). - but yl benzof ur an- 2- one,

3- (3, 5-di met hyl - 4- pi val oyl oxyphenyl )-5, 7-di -tert. but yl benzof uran- 2- one,
3- (3, 4-di met hyl phenyl )-5, 7-di -tert. - butyl benzof uran- 2- one,

3-(2, 3-di met hyl.phenyl ) -5, 7-di -tert.-butyl benzof ur an-2-0ne, .l act one

anti oxi dant's @*Mﬁ@i&ﬁ%‘ﬁ%%i %@pﬁ%é%é%&%g”ﬁﬁgg’u%ﬁ'f or
exanpl e ass antj.gx . ey . S Qr 4/ 5.1 | af _be
dsed 20 11 SeTRURRES; | PE KRR CRIRENIL A ThbRICiet RS
Addi tives HangleoR), ' 4,£dBiobis(6-eacblitgl-2andhiphddol), | e 4’ -thRbies, 6 \estagny3Td
Edition, 1990, pp. 775-789. 12. Suitable nould rel ease a~ are esters of

al i phati c aci Baenghd 4’ Gind P limedyl-&bhyderxe-nhereldisulfids:i t ol tetrastearate and
gl ycerol nonostearate, which are used 25 alone or as a m xture, preferably
in an anount. of 0.02 to 1 w.%referred to the mass of the conposition.
'~ ~ D 021 07806 AIRGHLRPOD R, - 26r L dxadled abloeridiayTendonié rt itigy1-4-
addi tives are phosphate esters, i.e. triphenyl phosphate, resor ci nol

di phosphol( ¢ methylpbsna),s?,2smethy lraels s(otteait Abuigl-4-othytnadsl) suehmathytenebisidat ed
phosphoric acid

esters, brom nated oligocarbonates and, polycarbonates, as
Wel I as sal t STEHEROAQ ThotPBpaRhesy shanet Sdi b—&m@w@&%@-mﬁ%ﬁfé@f@%@-
but adi ene rUbB‘FeE:; it r - t n L i . :
met hacryl at e, * et 13% en@é?b@%%gglé%ek(r%hr%)%glfﬁg'%&vhﬁ%gﬁ&ggrn tgpt e -’gﬁmﬁm@%%%ls(éhqﬁ%lari de,
et hyl acryl at grtabatylplieyd]),ac pp!-athelidenebieiss-di-teht . -Busipedopn 2etethyllidenebis-

met hacryl ate or styrene-acrylonitrile, interpenetrating siloxane and
acryl ate 10 nérworketylhitisobyivipheadDon rae? Hpethienetdelpy(bamethyibenzyl)-4-nonyl-

PP ol v eriieBuch 2 HBrUER A e By RN AR B ene. oh3py| ene
rubbers, ep0X%g{\kﬁ%%P@{g@}%&gﬂeﬁ%ﬁt‘g{@gﬁd{gh 9@,4'%1&@?&&?5&%.-B%g?ﬂ&lll@g@ as

wel | as ot her onat es ceéd in the I'ntertace pro
Sui t abl e ant ipsHeabl)c dgbbisss-terte-batyl-Hdandiexyshtethylplenybhaamd,e 2,6-bis(3-tert.-

col our i naq- RSB BRSO RE TR F IR and o G LS 41s,

Conpounds thaﬁycﬁ;&ﬂf-@nﬁb&ﬂﬁ%ﬁgf)%‘tﬁﬁe, SUEBiseS-tert.-butyl-4-hydroxy-2-methylphenyl)-
3, 4- epoxycycl ohexyl nmet hyl - 3, 4epoxycycl ohexyl car boxyl ate, ‘copol yners of

gl yci dyl 2tet hirordpdety@émarrdptopaeysi | athotene 2ycobbisCodbo(H certt-bratyl-¢ etdadxy-
anhydri de groyps ch, as L efic anhydri syccini.c. anhydride .
benzoaceti c aﬁ%ﬁ@?ﬁ?aﬁd_ gﬁi%@f&%&ﬁﬁ%aw%g@%y‘ﬁﬁ@%%w _écy8]cfj’p8?t8ﬁﬁ%e’ 18
and 19 act aSbigv[@L(@'--%&@!Bhigq-éeﬁgdmgﬁgMm@mylﬂ%ﬁzﬁ%qeé.-&tyln@nyetgﬁ?ﬁémy_l]or as

m xtures. The conpositions (noul d ng conmpounds) according to the invention
are produced tosephihriatey t he-bis€3 pelimethegl-2-hydtoxypemydbitang khdvis@sndigertand

el t ConpounC%urt]%-lﬁﬂyqdroxyphenyl)propane, 2,2—bis(5-tert.—buty1-4-hydroxy-2-methyiphenyl)—4-

25  n-dodecylmercaptobutane, 1,1_,5,5-tetra—(5-tert.-butyl—4-hydroxy-Z-methylphenyl)—

pentane.

17 O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert.-butyl-4,4'-

dihydroxydibeniyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzyl mercaptoacetate,
30  tridecyl-4-hydroxy-3,5-di-tert.-butylbenzyl mercaptoacetate, tris(3,5-di-tert.-butyl-
4-hydroxybenzy1)amjne; bis(4-tert.-butyl-3-hydroxy-2,6-dimethylbenzyl)dithio-



WO 02/ 077064 PCT/ EP02/ 02719 -27 nmelt extruding the resultant m xtures at
_tenperatures of about 200C and for exanple at tenperatures of 200C to 300C
I n conventi ongo efemgyaent such as internal kneaders, extrudessSraad02719
doubl e-shaft screw extruders. The m xing of the individual constituents may
take pl ace successively as well as sinul;ﬁfgously, and 5 nore specifically
at about 20C (roomtenperature) as well as at higher tenperatures. The
noul di ng conpositions according to the invention may be used to produce al
types of noul i.cl These .afld.ch ¢ e hnj £61i.0n
U di ng, |10 S o G B ARHE oo LB
processi ng i sbutyb4grydchxybemnyl aferaaptoackeatear ti cl es by t her nof ormi ng of
previ ously produced sheets or filnms. Exanples of the noul ded articles
according to the invention include profiled 15 sections, sheets, all types

of housi ng.pay ss. ket BRNP b daRP P BESS0IS UsBeATed M DORHBBOR S ES: -
cof f ee- maki ng machi nes, m xers, 10 fice equi pnent su as hitors,
printers, Topbeiys2-hydroxsheeyhmatanbates, dipctadscyl-H@eterti-buatlyl-4-hytmiky Stiethyl-
ducting, w ndpws, .doprs and prqfil ed sections for. .t uildin nd
constructi on gg@'@?{a?qnﬁFeri ordﬁﬁw c %eﬂ@it%?‘rc%sl&gﬁ%t?rﬁgf‘ﬁgﬁ%yqr?ﬁﬁ‘_he_

el ectrical tepigl)R@ibnhice! ﬂ_s[43('-lqt,"3,@Ste{r&hetﬁvﬁbﬁlﬁhﬁ)ﬁeﬁﬁga@bi@@‘,&&i&teﬁpb@@p' tion
the noul ded articles according to the invention may be used for intefnal
fittings and $tiydweybenzyPmalopatsf tracked vehicles, boats, aircraft, buses-
and other vehicles, as well as for vehicle body parts. The noul ded articles
according to the invention may be transparent or opaque. 2~ Further noul ded
articl es ilncl ude Ardm@rey hyditkvenSAtdogdouddid fHRORGIIO P, £als- Gt di-tsHOpRge

medi a such as m nidi scs, %gggact discs (CDs) or digital versatile discs

(DVDs), packabimgoxyesnzyioet ovmimsthythentrager agdsd-bispl.dwitert- dsa<-bisdonpri sms,
| f il LA 4 i | , I
but T ng and CAADAA 2B HERORB AR 2 8 AL AP BTN 4 BB RS

transparent ppleabs, for 3 0 exanple for greenhouses, so-called reinforced

sandw ch panels, or hollow cavity plates. WO 021 077064 - 28

PCT/ EP02/ 02719 The fol | owi ng exanples serve to illustrate the invention in

ren)z ; re]rp figg 81|15| ;L YO 9247 RRund® 57 erRhAs 2EX 8RR BAmlrdaBio} 68B%-GABR AN
4-hydroxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert.-butyl-4-

hydroxyanilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert.-butyl-4-
hydroxyphenoxy)-1,3,5-triazine,  2,4,6-tris(3,5-di-tert.-butyl-4-hydroxyphenoxy)-
1,2,3-triazine,  1,3,5-tris(3,5-di-tert.-butyl-4-hydroxybenzyl)isocyanurate, 1,3,5-
20 tris(4-tert.-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris(3,5-di-tert.-
butyl—4-hydroxyphenylethy'1)— 1,3,5-triazine, 1,3,5-tris(3 ,5-di-teri.-buty1-4-hydroxy-
phenylpropioyl)-hexahydro-1,3,5-triazine,  1,3,5-tris(3,5 -dicyclohexy1-4-hydroxy-

- benzyl)isocyanurate.

25  1.11. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide,

octyl-N~(3,5-di-tert.-butyl-4-hydroxyphenyl)carbamate.

1.12. Esters of B-(3.5-di-tert.-butyl-4-hvdroxyphenyl)propionic _acid with
monohydric or polyhydric alcohols, for exbample with methanol, ethanol, n-octanol,
30  i-octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-
propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene
glycol, pentaerythritol, tristhydroxyethyl)isocyanurate, N,N'-bisthydroxyethyl)-



PCT/ EPO2/ 02719 5 The polyners of Exanples 1 to 8 were produced by nelt

_pol ynerisation of diphenyl carbonate and bi sphenol A using

tet r aphenyl phospboeizven phenol ate as catal yst, sodi um phenol aierp&j,Re¥sed
in addition in Exanples 7 and 8. The nmononer and catal yst anpbunts are shown
in Table 1. The reaction conditions are gjyen in Table 2. The relative
viscosity of the solution, the yellowing index (Y~, the nelt viscosity, 10
the shear thinning ratio and the anbunts of the nmultifunctional conpounds
are given in 3.3.4H08 rig A 1, . i nyol ve .l j near
polycarbonategﬁgﬁg%’ﬁ%$e pggggg%d§ggaorg$@%$§% guéﬁﬁﬁg%E%SﬁQL ﬁﬁ?gﬁ$8%e
pol yrer i sat i oprqpang dslsydrdtyenctlyl doplyspliddpt-epxasieydenketectapeider the trade
nanes Makrol on 2808, 2408, KUl 1266 and 3108 by Bayer AG The pol yners of
conpari son exanples S and 6 are branched pol ycarbonates that were produced
by the interf A A 4 : 0rf£ espondi noproducts are .

mar ket ed by Bg}(;gr@%lt Q? droX Y aey PR ¥l ) opront & iR

rel ati ve \a scomhblydszsormigiyded aloahalsOfod ¥xaapletwisnmethaabl, BRahYl anRtcB] or i de
at 20C. The yellowi.ng i ndex (Yl) was determ ned on 4 mmthick injection

moul ded sanpl B8HRPla RGeSO ib¢-Rexanetiab det-rengsedivh e ethivjene c eivsal nd2- di ng

was carried ogtynaledddO Lt 1 Vi $COs determ ned at
280C using t hgltop eset ﬂne&%ggggggﬁgll ﬁ%@%ﬁ?@%‘*ﬁ%@ 8%@%@%&%‘8& gir%’nf’l ow
behavi our wasglyoant béitedythyitadal eisltaididxgethibissbeatratd)i NINGisRidroxyelHy®- shear
thinning ratio maa%calculated as the nmelt viscosity at a shear rate of 50

s-1, divided HFRAS Aehiauggesarpl; 3ythiapentaderanel, rtrimetsihexapetiok - timegylake

amount of;dt heyauhtd fURAtd QI S WS ' arating the
nmononeric corr%ggndé glglendé&ﬁ%ﬁlg ((?nggﬁ}%f%é\@ﬁtpgab?%dﬁ%hﬁéﬁaﬁeggr aphy) after
WO 02/ 077064 -30 PCT/ EP02/ 02719 conpl ete hydrolysis of the polycarbonate.

These conpoung ere characteri sed by magnetic resonance spectroscopy
t echni ques. T&b it clghexybd-hydroxyphenyl)propionic _acid  with

BB digyels ,
mol el. 2341. 178; - 68 9
01.01.01. 01, m%%%@%%@%bh%plﬁg% oy

Cr Y-\

by RE N HPkioh ol ocanol

~0. 00. 00. 0125xt@Esarmddil fiietanadibe ny j9-pnasahielni sthfleRO0HEL], 1,2-propanediol,

000040. 0(?1%040. 000 410§g$094%§0%0%§]0. 000040. 0(908410henol ate, nole DPC

Bi pheny| ‘Car JERRTEY ol b updehgiena glycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)oxamide, 3-
thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-

~ hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

20 1.15. Esters of 3.5-di-tert.-butyl-4-hydroxyphenvylacetic acid with monohydric or

polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol, 1,6-
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tristhydroxyethyl)isocyanurate, N,N’-bis(hYdroxyethyl)oxamide, 3-thiaundecanol, 3-
25  thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyl-1-
phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Amides of B-(3.5-di-tert.-butyl-4-hydroxypenyl)propionic acid, for example

N,N’-bis(3,S-di-tert.-buty1-4—hydroxyphenylpropionyl)heXamethylenediamide,, N,N'-
30 bis(3,5-di-tert.-butyl-4-hydroxyphenylpropionyl)trimethylenediamide, N,N'-bis(3,5-
di-tert.-butyl-4-hydroxyphenylpropionyl)hydrazide, N,N'-bis[2-(3-[3,5-di-tert.-



WO 02/ 077064 -31 Table 2 PCT/EP02/02719 Reaction conditions for Exanples
1-8Time (mn.) Tenperature (C) Pressure (nbar)Precondensati on451901000React or

K 20190200Reacify z/d 3080Reactor |111025050Reactor |1V10270 '
conditions for %F% 1Eva orator |452755. 3Eva orator || 13%%@%‘65/5%9

~3120. 55React i on cond| tions for Exanple va orator 1452757. 3Eva orator

113 03121.3 5Reaction conditions for EXam1e 3Eva orator |1452757. 3Eva

orator 111303l 21. OOReaction conditions for Exam I e 4Eva orator |452757.
orator 111303 Reaction ondltl s, for_ Exar pat |45 757.
orator 11 1303%‘%@1'873 &Y PRsRY BW&?HHV@W@FWU (g\g\l}gargr at a¥145 .
orator || 1303@39055@3eact ion conditions for Exarrpl e 7Eva orator 1452757.

Reaction conditions for Exam | e 8Eva orator |452757.

orator 111303101.38
orator 111303101. 40 WO 02/ 077064 -32 Mcad H
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ow NCVNO-NNN~DNO~ppN~00n|\/I- - ~cVc VI ~~~t N~OVMNOX ~~~~W DI N. - ~-MV~' ~M\- - ~v~01M
~~~Cri M-~ NW~M@M{MM fthG{AmjnleNNl’dﬂbp\;@jam-phenylenedmmme N,N'-
o~t ~ct ~VWWWM O~Nlb V~NV' 1\/' -aVWWNNooO~~0O, c~i ~n~~VWVWVWN wn~m~nr O~t ~~~t N
CV~- - ~~nwvvdg utyl-prpheppisesiamisg: NN, N N’-b18(1A dmﬁ@ﬂh?@wl)-mphenyleng-

~bbOVU ~~O ~~d'1%ne, I N,'N -’tﬁs(l-ethyT—a%ylpen%d)-p—phenylen%c%%ne PCT{\IE\?%/((B?I 9

methylheptyl-p-phenylenediamine, N,N’-dicyclohexyl-p-phenylenediamine, N,N'-
10 dipheriyl—p-phenylenediamine, N,N'-bis(2-naphthyl)-p-phenylenediamine, N-
isopropyl-N’ -phenyl—p—phenylenediamine, N-(1,3-dimethylbuty!)-N'-phenyl-p-
phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-phenylenediamine, N-cyclo-
hexyl-N’-phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine,
N,N'-dimethyl-N,N'-di-sec-butyl-p-phenylenediamine,  diphenylamine, N-allyl-
15 diphenylamine, 4-isopropoxydiphenylamine, N-phenyl-1-naphthylamine, N-(4-
tert.-octylphenyl)-1-naphthylamine, N-phenyl-2-naphthylamine,  octylated
diphenyiamine, for example p,p’-di-tert.—octyldiphenyiamine, 4-n-butylaminophenol,
4-n-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
octadecanoylaminophenol, bis(4-methoxyphenol)amine, 2,6-di-tert.-butyl-4-
20  dimethylaminomethylphenol, 2,4'-diaminodiphenylmethane, 4,4'-diamino-
diphenylmethane, N,N,N',N’'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-
methylphenyl)amino]ethane, 1,2-bis(pheny1amino)propane, (o-tolyl)biguanide,

bis[4-(1",3"-dimethylbutyl)phenyl]amine, tert.-octylated N-phenyl-1-naphthylamine,

a mixture of monoalkylated and dialkylated tert.-butyl/tert.-octyldiphenylamines, a
25 mixture of monoalkylated and dialkylated nonyldiphenylamines, a mixture of
monoalkylated and dialkylated dodecyldiphenylamines, a mixture of mohoalkylated
and dialkylated isopropyl/isohexyldiphenylamines, a mixture of monoalkylated and
dialkylated tert.-butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-benzo-
thiazine, phenothiazine, a mixture of monoalkylated and dialkylated tert.-butyl/tert.-
30  octyl phenothiazines, a mixture of monoalkylated and dialkylated tert.-octyl
phenothiazines, N-allylphenothiazine, N;N,N’ N'-tetraphenyl-1,4-diaminobut-2-ene,
N,N—bis(2,2,6,6-tetrémethy1piperid—4-yl—hexamethylenediamine, bis(2,2,6,6-tetra-



WO 02/ 077064 PCT/ EP02/ 02719 -33 Al though these new nelt-pol ynerised
_polycarbonates contain nultifunctional structural units, they exhibit the
same Tl ow behso emw77@a characterised by the shear thinning redfsepeashhe
i nterface-polynerised |inear polycarbonates of the sane relative viscosity.
The pol ycarbonates are also characterised;py a surprisingly good 5 col our

stability during injection noulding. In conparison, the branched
pol ycarbonates 5 and 6 exhi bit a high degree of non-Newtonian flow .

behavi our, whjehh X bran - : .conpari so 1l es
5 and 6 conta?%ﬂgﬁgggxggﬁg%?ﬂ%?ghchin%agg%%?%%g&384§g?%%gg§% PCT?%%@%?BZ?lg
-34 Patent O giramethylfipgdridipélol méndisiddalpompoandsarahietunes ther@oShenbe tibidnni ng
ratio (y) that is defined by the limting values of the foll ow ng equation
(Q ¢ + axb >y >-c+axb - for all y > 1, - wherein a, b and c are
constants, angie. Gufa i 3 i hodi S5,
and x is the relati velg{c/?tsh%:%g%r)%@%s'r_ a?ehéfo%geixgﬁé lrebglr%%tﬁg @Od’ﬁg?p'}&%gﬁ yar%g&?sed
pol ycar borat edigieewt thiedjpropionhtei m |, wherein ¢ = 0.2 to 0.1. 3.

Mel t - pol yneri sed pol ycarbonate according to claim1l or 2, wherein b =
14.831 0.04. 4. Melt-polynerised polycarbonate according to one of clains

1 to 3, wher el UV-zbs&bdRGRd l%h@%bilﬁers'\@éyt b@&éeﬁqﬁ&ﬂé@cﬁnﬁh %%Eéa?&‘ihg igf the
general formula (1) O3 ~I~1T wherein the square brackets denote
repeating st rthefeationin amounts wdd. dembs evt.Ab, poeferebiyuB to Bumct miatedcontheund

21 02719, - 35

A B C . f N 02] 077064,.PCT/ EPOQ.
wher ei n 2? Vn%gsggéfaﬁg%ﬁg}éggﬂg?ﬁat SP%@%&F%?&W i baﬁgFBgﬁthE 15gs  arg ot (Ron
or a conpgOuncxtmate:i s represented by Formula (3) (3) (R-n (R-n

2.1. 2-(2'hydroxyphenyl)benzotriazoles, for example 2-(2'-hydroxy-5'-methyl-

phenyl benzotriazole, 2-(3',5'-di-tert.-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-
tert.-butyl-2'-hydroxyphenylbenzotriazole,  2-(2'-hydroxy-5'~(1,1,3,3 -tetramethyl-
15 butylphenyl)benzotriazole, 2-(3',5'-di-tert.-butyl-2'-hydroxyphenyl)-5-chloro-
benzotriazole, 2-(3’—tert.-buty1—2’-hydroxy-S'-fnethylphenyl)-S-chlorobenzotriazole,
2-(3'-sec-butyl-5'-tert.-butyl-2'-hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-4'-
octyloxyphenyl)benzotriazole, 2-(3',5'-di-tert.-amyl-2'-hydroxyphenyl)benzo-
triazole, 2-(3',5'-bis(ct,0-dimethylbenzyl)-2'-hydrexyphenyl)benzotriazole, 2-(3'-
20 tert.-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-5-chlorobenzotriazole,
2-(3'-tert.-butyl-5'- [2-(2-6’_£hy1hexyloxy) carbonylethyl]-2’ -hydroxyphenyl)-5-
chlorobenzotriazole, 2-(3'-tert.-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)-
phenyl)-5-chl§robenzotriazole, 2—(3’-tert.—buty1-2’-hy.droxy-5’-(2-methoxycarbony1-
ethyl)phenyl)benzotriazole, 2-(3’-tert.-buty1-2’-hyaroxy-5’-(2-octyloxycarbony1-
25  ethyl)phenyl)benzotriazole, '2-(3’-tert.-butyl-S’-[2-(2-ethy1hexyléxy)carbonylethyl]-
2'-hydroxyphenyl)benzotriazole, 2-(3'-dodecyl-2’-hydroxy-5'-methylphenyl)-
benzotriazole, 2-(3'-tert.-butyl-2'-hydroxy-5'(2-isooctyloxycarbonylethyl)phenyl-
benzotriazole, 2,2'-methylenebis[4-(1,1,3,3,-tetramethylbutyl)-6-benzotriazol-2-
ylphenol]; the transesterification product of 2-[3’-tert.-butyl-S-’-(2-methoxycarb_ony1—
30  ethyl)-2'-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol 300; [R-
CH,CH,-COO-CH;CHy Jo, wherein R = 3'-tert.-butyl-4'-hydroxy-5'-2H-benzo-



wherein Z denotes Cl-C8 al kylidene or CS-Cl12 cycl oal kylidene, S, S02 or a
~single bond, R denotes a substituted or unsubstituted phenyl, nethyl,
propyl, ethyl wdeytesC or Br, and n denotes 0, 1 or 2, wheg®imphkfagr1o

mul tifunctional conmpound A is a conmpound of the formula -Ar 0 O (A) X and
is contained in anmounts of c1, 500 ppm wh ein the multifunctional conpound
B is a conpound of the formula ~ 2/ 077064 PCT/ EP02/ 02719 - 36
-Ar-O-ArOo0 (B) x and is contained in am)unts of <350 ppm wherein the

“and 1 s cont ai REEC ARG 17 43B0R g Srb R R L e
of the fornul guryfiph nyybe@n&o%ﬂdﬂ[@ BRRbA). me(d 103 AL Ry By S oRRA.

wherein Y is H or a conpound of the fornula (4 erein Ris H,

al kyl , C6H5 omeG(yUrH32phtdBy!berctotmimyolbe |dent| cal or ' different, X |s Y or
-(MOCOO) Y, and M and Y have the neanings given above. 6. Mel t-poI yneri sed
pol ycarbonate according to claim5, wherein Ar is a conpound of the formul a

WO 02/ 077064 PGTHERAZS8EdBphéibnbdiFof exaldplEike 4-hy ]@@&Fomnsémsmn@@ylewg a

nel t - pol yneri sed pol ycarbonate according to one 0O ains 1 to

Moul ded arti chaleednkni ﬁrdmgewl@wp%benzybxxyadcﬁﬂdﬁm@dwc}claadnﬁ7hy®oxy|‘vé,|4t-
pol yneri satio ces t he production of pol ycarbonates, in which

di phenol s andglﬁrg E b%ﬁ]a‘(flévﬁl i gomers with hydroxy termnal groups or
carbonate term nal groups are produced in the presence of a catalyst at a

tenperature of 150 to 400C and a pressure of |,000 nmbar to 0.01 nmbar, and
as catal yst aZ2dadystans dfofubstite andh upsubFjtuted benzoic acids, for example 4-tert.-

10 butylphenyl salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl
resorcinol, bis(4-tert.-butylbenzoyl)resorcinol, benzoyl resorcinol, 2,4-di-tert.-
butylphenyl-3,5-di-tert.-butyl-4-hydroxybenzoate, =~ hexadecyl-3,5-di-tert.-butyl-4-
hydroxybenzoate, octadecyl-3,5-di-tert.-butyl-4-hydroxybenzoate, 2-methyl-4,6-di-
tert.-butylphenyl-3,5-di-tert.-butyl-4-hydroxybenzoate.

15
2.4. Acrylates, for example ethyl-a-cyan-B,B-diphenyl acrylate, isooctyl-a-cyan-

B,B-diphenyl acrylate, methyl-a-carbomethoxy cinnamate, methyl—oc-cyan-ﬂ-
methyl-p-methoxy cinnamate, butyl-a-cyan--methyl-p-methoxy cinnamate,
methyl-o-carbomethoxy-p-methoxy cinnamate and N-(B-carbomethoxy-p-

20  cyanvinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel complexes of 2,2'-thiobis[4-(1,1,3,3-

| tetrarilethylbutyl)phenol], such as the 1:1 complex or 1:2 complex, with or without
additional  ligands, such as n-butylamine, triethanolamine or N-
25  cyclohexyldiethanolamine, nickel dibutyl dithiocarbamate, nickel salts Qf monoalkyl
esters, for example of A the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert.-
bu‘Lylbenzylphosphonic; acid, nickel complexes of ketoximes, for example of 2-
hydroxy-4-methylphenylundecyl ketoxime, nickel complexes of 1-phenyl-4-lauroyl-
5-hydroxypyrazole, with or without additional ligands.
30
2.6 Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-
piperidyl)sebacate,  bis(2,2,6,6-tetramethyl-4-piperidyl)succinate,  bis(1,2,2,6,6-



R4 ~2R~R(~) R3 X is used, wherein R, R2, R3 and R4, which are
~identical or different, may denote Cl to Cl18 al kylenes, C6 to Clo aryl

- conpounds or. % d7sacycl oal kyl ' conpounds, and X- may de'lﬂ@lﬁﬂ}%?/oﬁ? on,
in which the correspondi ng aci d-base pair H+ + X-H HX has a pK

.y, ,. WD 021077064 -38 PCT/ EP02/ 02719 Melt pol ynerisation process
according to claim9, wherein the catalyst is a m xture of

t et raphenyl phosphoni um phenol ate and 1-200 ppm referred to sodium of
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Individual compounds or mixtures thereof may be used.
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bis(salicyloyl)oxalyl dihydrazide, N,N’-bis(salicyloyl)thiopropionyl dihydrazide.

Individual compounds or mixtures thereof may be used.

4. Suitable phosphites and phosphonites that may be used as heat stabilisers include
10 for example triphenyl phosphite, diphenylalkyl phosphites, phenyldialkyl
phosphites, tri(nonylphenyl)phosphite, trilauryl phosphite, trioctadecyl phosphite,
distearylpentaerythritol diphosphite, tris(2,4-di-tert.-butylphenyl)phosphite,
diisodecylpentaerythritol diphosphite, bis(2,4-di-tert.-butylphenyl)pentaerythritol
diphosphite,  bis(2,6-di-tert.-butyl-4-methylphenyl)pentaerythritol ~ diphosphite,
15 diisodecyloxypentaerythritol ~diphosphite, bis(2,4-di-tert.-butyl-6-methylphenyl)-
pentaerythritol diphosphite, bis(2,4,6—tris(tert;-butylphenyl)pentaery’chritol
diphosphite, tristearylsorbitol triphosphite, tetrakis(2,4-di-tert.-butylphenyl)-4,4'-
biphenylene. diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert.-butyl-12H-dibenz-
[d,g]-1,3,2-dioxaphosphocine,  6-fluoro-2,4,8,10-tetra-tert.-butyl-12-methyldibenz-
20 [d,g]-1,3,2-dioxaphosphocine, bis(2,4-di-tert.-butyl-6-methylphenyl)methyl
phosphite, bis(2,4-di-tert.-butyl-6-methylphenyl)ethyl phosphite, 6-fluoro-2.4,8,10-
tetra-tert.-butyl-12-methyldibenz[d,g]-1,3,2-dioxaphosphocine, 2,2' 2" -nitrilo-
[triethyltris(3,3',5,5 -tetra-tert.-butyl-1,1 ’-bipheny1-2,2’-diyl)pho sphite], 2-ethyl-
hexyl(3,3',5,5'-tetra-tert.-butyl-1,1 ’-bipheny1-2,2"-diyl)phosphite, 5-butyl-5-ethyl-2-
25 (2,4,6-tri-tert.-butylphenoxy)-1,3,2-dioxaphosphirane.  Individual compounds or
mixtures thereof may be used.

Particularly preferred are tris(2,4-di-tert.-butylphenyl)phosphite (Irgafos® 168, Ciba-
Geigy), triphenyl phosphine, or (2,4,6-tri-tert.-butylphenyl)-(2-butyl-2-ethylpropane-

30  1,3-diyl)phosphite (Ultranox 641®, GE Specialty Chemicals).

Examples of suitable phosphites and phosphonite-are also:
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zinc salt of 2-mercaptoben21m1dazole, zincdibutyl dithiocarbamate, dioctadecyl
disulfide, pentaerythritol tetrakis(dodecylmercapto)propionate. Individual

5  compounds or mixtures thereof may be used.

0. Suitable basic co-stabilisers are for example melamine, poly(vinylpyrrolidone),
dicyandiamide, triallyl cyanurate, urea derivatives, hydrazine derivatives, amines,
polyamides, polyurethanes, alkali metal salts and alkaline earth metal salts of higher
10 fatty acids, for example calcium stearate, zinc stearate, magnesium behenate,
magnesium stearate, sodium ricinoleate and potassium palmitate, antimony
pyrocatecholate or zinc pyrocatecholate. Individual compounds or mixtures thereof

may be used.

15 7. Suitable nucleating agents are for example inorganic substances such as talcum,

metal oxides such as titanium dioxide or magnesium oxide, phosphates, carbonates
or sulfates, preferably of alkaline earth metals; organic compounds such as
monocarboxylic acids or polycarboxylic acids and their salts, e.g. 4-tert.-
butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate or sodium
20  benzoate; polymeric compounds such as ionic copolymers (ionomers). Particularly
preferred are 1,3:2,4-bis(3',4'-dimethylbenzylidene)sorbitol, 1,3:2,4-di(paramethyl-
dibenzylidene)sorbitol and 1,3:2,4-di(benzylidene)sorbitol. Individual compounds

or mixtures thereof may be used.

25 8. Suitable fillers and reinforcing agents are for example calcium carbonate,

silicates? glass fibres, glass balls, asbestos, talcum, kaolin, mica, barium sulfate,
metal oxides and hydroxides, éarbon black, graphite, wollastonite, sawdust and flour
or fibres of other natural products, synthetic fibres. Individual compounds or

mixtures thereof may be used.
30
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10. Suitable benzofuranonones and indolinones are for example those that are

disclosed in US 4,325,863; US 4,338,244; US 5,175,312; US 5,216,052; US
5,252,643; DE-A-43 16 611; DE-A-43 16 622; DE-A-43 16 876; EP-A-0 589 839 or
EP-A-0 591 102, or 3-[4-(2-acetoxyethoxy)phenyl]-5,7-di-tert.-butylbenzofuran-2-

one, 5,7-di-tert.-butyl—3-[4-(2-‘stearoy1oxyethoXy)phenyl]benzofuran—2-one, 3,3'-bis-
[5,7-di-tert.-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-onel], 5,7-di-tert.-
butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethy1pheny1)-5,7-
di-tert.-butylbenzofuran-2-one,  3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert.-
butylbenzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert.-butylbenzofuran-2-one,
3~(2,3-dimethylphenyl)-5,7-di-tert.-butylbenzofuran-2-one, lactone antioxidants

such as

(15)

These compounds act for example as antioxidants. Individual compounds or

mixtures thereof may be used.

11. Suitable fluorescing plasticisers are listed in “Plastics Additives Handbook™,

Eds. R. Géchter and H. Miiller, Hanser Verlag, 31 Edition, 1990, pp. 775-7809.

12. Suitable mould release agents are esters of aliphatic acids and alcohols, for

example pentaerythritol tetrastearate and glycerol monostearate, which are used
alone or as a mixture, preferably in an amount of 0.02 to 1 wt.% referred to the mass

of the composition.
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resorcinol diphosphoric acid esters, bromine-containing compounds such as
brominated phosphoric acid esters, brominated oligocarbonates and polycarbonates,

as well as salts such as C4FgSO;Na™.

14, Suitable impact _modifiers are butadiene rubber with grafted-on styrene-

acrylonitrile or methyl methacrylate, ethylene-propylene rubbers with grafted-on
maleic anhydride, ethyl acrylate and butyl acrylate rubbers with grafted-on methyl
methacrylate or styrene-acrylonitrile, interpenetrating siloxane and acrylate

10 networks with grafted-on methyl methacrylate or styrene-acrylonitrile.

15. Suitable polvmers are SAN, ABS, PMMA, PTFE, PSU, PPS, polyolefins such as
polyethylene, polypropylene and -ethylene-propylene rubbers, €poxy resins,
polyesters such as PBT, PET, PCT, PCTG and PETG as well as other

15 polycarbonates produced in the interface process.

16. Suitable antistatic agents are sulfonate salts, for example tetracthylammonium

salts of CpoHasSO® or CgFy7 SO

20 17. Suitable colouring agents are pigments as well as organic and inorganic dyes.

18. Compounds that contain epoxy groups, such as 3,4-epoxycyclohexylmethyl-3,4-

epoxycyclohexylcarboxylate, copolymers of glycidyl methacrylate and
epoxysilanes.

25 |
19. Compounds that contain anhydride groups, such as maleic anhydride, succinic

anhydride, benzoacetic anhydride and phthalic anhydride.

The compounds of groups .18 and 19 act as melt stabilisers. They may be used

30  individually or as mixtures.

The compositions (moulding compounds) according to the invention are produced

by mixing the respective constituents in a known manner and melt compounding and
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internal kneaders, extruders and double-shaft screw extruders. The mixing of the
individual constituents may take place successively as well as simultaneously, and
> more specifically at about 20°C (room temperature) as well as at higher

temperatures.

The moulding compositions according to the invention may be used to produce all
types of moulded articles. These articles may be produced by injection moulding,
10 extrusion and blow moulding processes. A further type of processing is ‘the
production of moulded articles by thermoforming of previously 'produced sheets or

films.

Examples of the moulded articles according to the invention include profiled
15 sections, sheets, all types of housing parts, e.g. for domestic appliances such as juice
presses, coffee-making machines, mixers; for office equipment such as monitors,
printers, copiers; for sheets, tubes, pipes, electrical installation ducting, windows,
doors and profiled sections for the building and construction sector, interior fittings
and external applications; in the electrical technology field, such as for switches and
20 plugs. In addition the moulded articles according to the invention may be used for
internal fittings énd structural parts of tracked vehicles, boats, aircraft, buses and

other vehicles, as well as for vehicle body parts.

The moulded articles according to the invention may be transparent or opaque.
25  Further moulded articles include in particular optical and magnetooptical data
storage media such as minidiscs, compact discs (CDs) or digital versatile discs
(DVDs), packagings for foodstuffs and beverages, optical lenses and prisms, lenses
for illumination purposes, vehicle headlamp lenses, glazing for building and
consfrﬁction vehicles and road vehicles, other types of transparent panels, for
30 example for greenhouses, so-called reinforced sandwich panels, or hollow cavity

plates.
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sodium phenolate being used in addition in Examples 7 and 8. The monomer and

catalyst amounts are shown in Table 1. The reaction conditions are given in Table 2.
The relative viscosity of the solution, the yellowing index (YI), the melt viscosity,

10 the shear thinning ratio and the amounts of the multifunctional compounds are given
in Table 3.

The comparison examples 1, 2, 3 and 4 involve linear polycarbonates that were
produced according to a conventional interface polymerisation process. The
15  polycarbonates are marketed under the trade names Makrolon® 2808, 2408, KU1-
1266 and 3108 by Bayer AG. The polymers of comparison examples 5 and 6 are
branched polycarbonates that were produced by the interface polymerisation
process. Corresponding products are marketed by Bayer AG under the trade names
Makrolon® 1243 and 1239. The relative viscosity was measured in a 0.5% solution

20  of methylene chloride at 20°C.

The yellowing index (YI) was determined on 4 mm thick injection moulded samples

in accordance with CIELAB methods. The injection moulding was carried out at

270°C and 330°C.

25 |
The melt viscosity was determined at 280°C using the test method according to ISO
11443. The non-Newtonian flow behaviour was quantified by calculating the shear
thinning ratio. The shear thinning ratio was calculated as the melt viscosity at a
shear rate of 50 s , divided by the melt viscosity at a shear rate of 5, OOO st

30

The amount of the multifunctional compounds was determined by separating the

monomeric compounds using HPLC (high pressure liquid chromatography) after
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Reaction conditions for Example 8
Evaporator I 45 275 7.4
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Table 3




*>1098 & ()-1 610% & ()-i 6UVYZ[]~_| PALOYO% & ()-i 610% & ()-i610% & () -i 610%
& ()-1610% & ()-i610% & ()-i 610% & ()-i 6_bcdef uY=l P410%.0% & ()-i 610% & () -
i 61096 & ()-i 6

+>1006 & () -1 6FGR KT 84 T81004006 & ()-i 6( 109 & ()-i 6(10% & () - SVEBHIEY) -i 61
098 & () -1 610% & ()- i 61006 & () -1 6nopgsweZ STBL0VA0% & () -1 6109 & () - i 61096 &
()-i 6MR~

31006 & () -i 6wy{} ~cCBLOYL0% & ()-i 610% & ()-i610% & ()-i 610% & ()-i 610% & (

610% & 0% 09% & (.)-i BMR= : N
L1006 ()1 60N ) DR et ompR et BoR abpeten oty LR ()i
610% & () -i 61@1%1«&.11@ umeslﬂ%y@embﬂ B2 Sain & TV B fout Jas IcBA QML Asdd) by BMRAear
*>1096 & () - | 6%@9% -1 6t X<1094.0% & ()-i6' 10% & ()-i610% & ()-1610% & ()-i6
109% & () - | 610%81RPINS - Iiataqo% &h¢ yintegface-polvmeniaagbdiaesr) polemm@:xat@) of gMR-same

"3 ()1 61030 & T IR (| BORERPUTIO SAEs hERR Y b ahRdtELey doba OO0

*>109 & ()51 6008 {t3bikitgl mmﬂl@%lagec(taonl i () Hi 6¢kOPArSOL,) m&l&%&ea) i 61
0% & () - |610%§6,/§% i 6100 é) i 627°B&410% & ()-i610% & w&) i 610% & ()-i 61MR~
*>10% & ()-i 6% ?I}a‘“?ss 824 Gve bl 5 bighodegree) of pamdiewtqnian ﬁmwo/b@za('lpuwm%

510008 ()1 61088 O bOCTOI IO B3 1 AToss B e orerouples ) Meman )  o

10% & () -1 61086080 ppmi oS beMtBing egerBz” B&<10% & ()-i 6109 & ()-i 610% & () -i 6MR~
*>109 & ()-i 610% & ()-i 6pT810% 1096 & ()-i 610% & ()-i 6109 & ()-i 610% & ()-i 6

109 & ()-16109% & ()-i610% & ()-i 62”B&10% & ()-i 610% & ()-i 610% & ()-i 610%

& ()-i 6MR~

*>1008 & ()-i 6t X<10% & 10% & ()-i 610% & ()-i 610% & ()-i 610% & ()-i 610% & () -
i 6109 & ()-i610% & ()-i 62"B&10% & ()-i610% & ()-i 610% & ()-i 610% & ()-i 610
W& ()-i MR~ *>

t X<109% & ()-i 610% & 10% & ()-i 610% & () -i 610% & ()-i 610% & ()-i 610% & ()-i 6
109% & ()-i 6rV: X<10% &10% & ()-i 6&10% & ()-i6-10% & ()-i 610% & ()-i 6MR~ *>
_?7<10% &10% & ()-i 610% & ()-1610% & ()-i 610% & ()-i 610% & ()-i 610% & ()-i 6
THSURUY=7<10% &10% & ()-i 6' 109 & ()-i 610% & () -i BMR~

*>1008 & ()-i 6& ()*+, -t X<10% &10% & ()-i 6610% & ()-i 6610% & ()-i 6610% & () - i
6109 & ()-i 6109% & ()-i6109% & ()-i 6-./0232Z>t X<10% &10% & ()-i 610% & ()-i 610
% & ()-i BMR~ *>100 & ()-i 6345789: ;

pT810%6 109% & ()-i 610% & ()-i 610% & ()-i 610% & ()-i 610% & ()-i 610% & ()-i 610
W& ()-i6; <=>?@z"B&10% & ()-i 610% & ()-i 610% & () -i 6MR~

*>10% & ()-i610% & () -i 6ABDFI JKLhLO110% & ()-i 610% & ()-i 610% & ()-i 610% &
()-1610% & ()-i610% & ()-i610% & ()-i 6LMNOPQRz"B&010% & ()-i 610% & () -i 610%
"& ()-i BMR~



*>1006 & () -1 6109 & () - i BRSTUVWKYt X<109% & 10% & () -i610% & ()-i 610% & ()-i 6
0%‘&'()-i(2310%'&'()-i610%‘&'()-i610%&'()-|6YZ[\]’\_z’\B&<10%&()-|610%&()-
1610% & ()-i 640968 ()i BMR~ _ o _
*>10% & 8| 6%2%/?%'{73_%10% & ()10% & ()-i610% & ()-i610% & (%Tmmw()_-u 6
109 & ()-i610% & () -1 6l nopgruY=2<10% & (1% & ()-i6' 10% & ()-i 610% & () -i 6M
R~ - 1 1 - 1 1 - 0' 1
*>1096 & () -1 6r st uvwxyt X<10% & 10% & () -i 6610% & ()-i6610% & () -i 6610% & () -
i 610% & 8| 6}3@}@&&&@10% & ()-i6yz{|}~z"B&<10% & ()-i610% & ()-i 610% & (
-1 610% & () - o - _ . _ .
?*>10%'&'()Si)6tx<10%'&' 1096 & ()-i 61096 & ()-i610% & ()-i610% & ()-i610% & () -
i610%‘&'()-i6%0%&1'\4(1-i6vV6tX<10fV<10%&'()-i610%‘&'()-|6.10%&'()-|610%&()-
i BVR~ . elt-polymerised polycarbonate with a shear thinning ratio (y) that is

* ' & i F & (1) - & () - (& () - % & ()-i610% & ()-i6u
>cC<10%4.0% & ()7'%@%%i%((fﬂelﬁé&jé)g%ﬁe@-og%%gﬁg‘m% Al 81096 & ()-i610% & ()
Y=C<10%d0% & () -1 610% ) -1 -16. . . o . x o
*>10%‘&'()-i6pT810%10%'&'()-i6(10%‘&'()-|6(10%‘&(é-bg(éof(V;&_g)lb:VGéO(/g&_gvh
i & () - W& ()-i6z"B&B10%W & ()-i610% & ()-i610% & ()-i 8 & ()-i 6l
|~610%& () |610/68zd)) |06+Z-a7|{3§§yg-8+axg) 6 & ()

, . - ) o . ‘& ()-i 6109
*>1096 & () -i 6hHB1096 & () -i610% & ()-i 61096 & ()-i1610% & ()-i 610% & ()-i6
& ()-i61(()%'&' ()-i6uY=HB109% & (1096 & () -i69A0% & ()-i 6109 & ()-i 6MR~ '
*>(1096 & () -1 6t X<1-096 & fbORM &>(),- | 66109 & ()-i 66109 & ()-i 661096 & ()-i610% &
'()-i610% & ()-i610% & ()-i.62"B&<10% & ()-i610% & ()-i 610% & ()-i 610% & () -
i 6MR~ - wherein a, b and ¢ are constants, and . n
*>109%6 & () -1 6t X<1Q96 & L0% &'l )i 6109 & () -i 610% & ()-i 6109 & ()-i 610% & () -
i610%&'8-i610%&'()—i366r 'tt§)<)9‘11010%&'()-i610%‘&'()-|610%'& ()-i6109% & ()-i
6MR~ - b=14.831+0.05 _ o o
*>gK/ 109 & ()-i 61096 & ()-1610% & () -i 6%40% & ()-i 61096 & ()-i610% & ()-i 610%
"& ()-i6z"B& 10% & () - i261098& £Y-00619% & ()-i 610% & ()-161096 & ()-i 6MR~
*>0S/ 10% & () -i 61Q%; 10% 1&%%3 %(')'glet()%-i@'looty" '()-16"10% & ()-i6109% & ()
-i610%‘&'()-i62">%/% A)@%{ X)gs (-nf EAROnAE0 1006 & () -1 6010% & () - i 60MR
- *> - 1 1 - 1 1 -
?/10% & (10% & ()i 610% & ()-i 610% & ()-i 610% & ()-i610% & ()-i610% & ()-i
5uY=?/010%(' & éowg Uypelymetisgdepqlycarbansig acqoyding MR-lainm>109&el) ¢i60.2 to -
t X<10% & 109 & () 0i1661096 & () -i 66109 & ()-16610% & ()-i610% & ()-i610% & ()
-1 610% & ()-i6 | "#$%Rz"B&<10% & ()-i610% & ()-i610% & ()-i 610% & ()-i 6MR~
*>109% & () -1 6& () *+, -t X<1096 & 109 & ()-i 6109 & ()-i 6109 & ()-i 6109 & () -i 61
0% & () -1 61096 & ()70, 81998 & ():-1 6= . [ 124vZ: t X<1006 81096 & () -1 61096 & (b)-|610%
& ()-i610% & () -i m;po ymerised polycarbonate according to claim 1 or 2, wherein b =
*>4568: =2hH<10% &14898 &0(04 i 610% & ()-i610% & ()-i 610% & ()-i610% & ()-i 610
% & ()-i 6?BCFG UYOH<1096'10% & () -1 6109 & ()-i 6109 & ()-i6Mx~ .
*>(109% & ()-i 6] LNPSTUVCG+10% & ()-i 6110% & ()-i 610% & é) 6:)/6;0‘(%; & 8 _1:)812(/%3&
' i & () - & () - A 1096 10% & () -i610% & ()-i 8 &
- |( ZS[\/IQ?M)% &4)-1 61%/%%91386l}(rgler&s%%\g’%;éozgtg;cgor%ing o one( 2)f claims i) to 3, wherein a

=0.1262 + 0.004. -

5. Melt-polymerised polycarbonate of the general formula (1)

0
Y[Ito M C”:I,OY )
wherein the square brackets denote repeating structural units,

M may denote Ar or a multifunctional compound A, B, C as well as
compound D,



*>1096 & ()-i 6\ _aehj| _?+109% 109 & ()-i 610% & ()-i 610% & ()-i 610% & ()-i 610%
(& ()-16109% & ()-i 6l npar sqUI?+10940% & () -1 610% & () -i 6MR~ NN
*>109% & ()-i 6 w'g -i6$tuvvw<yztx<10%10%'&'()-|610%&I()-|_610%&(())-;_610%3
& ()-i610% & )_ffzz f& ()-1610% & () -1 62{] } ~2"B&<10% & () - IRSTOROBIENi 610%
"& () -1 6MR- o . o o
*>10% & () -1 610% & ()-i6pT810% 10% & ()-i 610% & ()-i 6109 & ()-i 610% & ()-i 6
109% & ()-i1610% & ()-i610% & ()-i 6uY=pT810% 10% & ()-i 610% & ()-i 610% & ()-i
MR~ . _
*>(10% & () -i 6hHB 195 E8100% & ()-i610% & ()-i 610% & ()-i 6>10% & ()-i 610% & (
)-i610% & ()-i 6Q6HB109%409% & () -i 6MR~ _ o o
*>(1096 & () -1 610% & ()-i610% & () -i 6pT810%0% & ()-i 610% & ()-i 610% & ()-i 6
109% & ()-1610% & (4T i 6109y & @)compo0ad tial s reBeBaBHMH RNty (B0 & () _6I\/R~O '
*>1006 & ()-i610% & ()-i6109% & ()-i6gK/ 10% & ()-i610% & ()-i610% & ()-i610%
& ()-16100% & ()-i610% & ()-i 610% & ()ABXIBgK/ 10% 10% & () -i 610% & () -i 6MR~
*>10% & ()-i610% & ()-i 6k0310% & '&j()-|610%‘&j()-|§1p%&_()-|610%
& ()-i610% & ()-i610% & ()-i 62”B&310R4 -,|610%‘&'()-|610%&()'-!6I\/R_~ ,
*>109 & ()-i610% & ()-i 60K/ 10% & ()-i 610% '()-@10%@()-.@0%& ()-i610%
& ()-16109% & ()1 6(108 &' ()-i 62°>gk/ 10M9 & ()-i 610% & ()-i MR-
*>1096 & ()-i 6109 & ()-i 69K/ 10% & ()-i 6109 & ()-i610% & ()-i 610% & ()-i 610%
& ()-1610% & ()-i 6100 & ()-i62>gK 100400 & () -1 610% & ()-i6MR- =
*>10% & () -i 610% & @)Corpeund tvg & reprepauablgF ¢muls @6 & () -1 610% & () -i 610%
& ()-1610% & ()-i610% & ()-i 6°B&+1094 & ()-i 6(10% & ()-i 6( MR~
)-i1610% & ()-i610% & ()-i6

*>109 & () -1 6109 & ()-i 6109% & (A=hb _ |
@ *>10% & ()-i 610% & ()-i 6

t X<109% & 10% & ()-i610% & ()-i/6 2

10% & ()-i 6z Bt X<10% & 10% &' ( : i
gAY T16109% & ()=T610% &) -1 610% & ()-i 610% & ()

-i6()*+, -. B&10% & () -i 6MR~ (R), (R),

$' (_C<10% & 10% & ()-i 610% & ()
*>94096 & ()-16109% & ()-i610% & ()-i610% & ()-16.0124689gG+10% & () - i 610% &
()-i610% & ()-i610% & ()-i610% & ()-i6(10% & ()-i6(10% & ()-i 69:;

)

<=>7B&+10% & () -i ~ .
*>109% & () - 6(12)%' 3&%:%1?610% & ()-1610% & ()-i 6?@DFH JdH, 10% & () -1 610% & (
)-i610% & ()-i610% & ()-i610% & ()-i610% & ()-i 610% & ()-i 6JKLMNOP B&, 10% &
"()-i610% & ()-i 6MR~ _ o _
*(>)10%' & ()-i 53)10%' & () - 9env9s £1¢Gs PEDUEneV Y0416 oy lijeries S)9B@; ©y-d 6~10%
"& ()-i610% & () -1 610%&afdpdf10% & () -i6109% & ()-i6YZ[\]~_"B&410% & ()-i 61
0% & ()-i 6MR~ o _ o AP
*>10% & ()-i610% & ()-i610% & ()-i6_"aceghi hLO110% & ()-i 610% & ()-i 610% &

- & () -i W& ()-i W& ()-1610% & ()-i6ijkl no*>hL0110%40% & ()-i6
l(\/??~l 610% & () -1 61ﬂ& & Eh};noltgslg {%E%ti ted of Unsu st(1 ted p}{enyl, methyl, propyl, ethyl, 0
butyl, Cl or Br, and
n denotes 0, 1 or 2,

wherein the multifunctional compound A is a compound of the formula

—Ar—
=o
0]
l

X

(A)

and is contained in amounts of <1,500 ppm, wherein the multifunctional

compound B is a compound of the formula



. _ Lo o 2 (.1 610% &
*>1006 & ()-i 61096 & ()-i610% & ()-i6ogsuy| 2011094.0% & ()-i610% & ()-i 610
()-i%lOC(VcZ&'()-i610%&'()-i610%&'()-i6080110%10%10%&'()-|8&/008/Lo&()éllgc}/oogff
. ! 3 ! ! - ! - 0, ! - ! -1 !
.?)(?6383/008/5& @%kﬁ&ﬁ"@“& ()-1610% & ()-16rV: S01110% & ()-1610% & (). | 610%

) " .
*>kCB110%‘&'()-|610%&'()-|610%&'()-|61'0%"&'()-|6°/<10%&'()-|6lp%&()-|610
% & ()-i62"B&310% & ()-i610% & ()-i610% & ()-i610% & ()-i610% & ()-i 6MR~
*>pT310% & () -1610% 1096 & ()-i 610% & ()-1610% & () -1 610% & ()-i6109% & ()-i6
109 & ()-i62"B&310% & ()-i610% & ()-j 610%& ()-i610% & ()-i610% & () -i 6MR-
*>t X310% & ()-i 610% & 10% & () - i 6TOWH& TArer%&'()-umo%&()-|610%&()
i 61096 & ()-i 6r R2X31010% & () -i 610% &_(_QI 610% & ()-1610% & ()-i 6MR~
*> 231010% & ()-i610% & ()-i610% & ([J-1610% & ()-i 610% & ()-i 610% & ()-i 6uY
=?31010% & ()-16' 109 & ()-i610% & ()i 6MR~ _ o o
*>10%&'()-|6tx<1010%&'()-u6610%&'1()-|6610%@2)46610%&I()-|_610%&()-|
610% & () -i 610% & () -i 6{ ZMBLOL0X$10S$" 10x$ $109K$& ()-10% & () -i 6MR-
*>109% & () -i 6\ Dbcde| obUA10 1 ' 10% X) & ()-102#102#102# &2109%R#& ()-

FI 1099#8 ()- - FI 109@#& 9109R#&' () - /A{zY8bU410 -#10% & ()- - #10%
& ()- -#10% & () @%{vfﬁ}@@ ' )amounw)o P69 ) Ipm,) wherein the multifunctional
S 10%& ()" +#1 1 bUbkhounti® dAUKbAd ot the Frrtf?®) & (- 0°F 1099 & () -y
0@ #10% X) & ()- -#10% & ()- -#10%

—Ar-O —Ar—

o o
(|) O ©
X :

|
X

and is contained in amounts of <200 ppm, wherein compound D is a

compound of the formula
—Ar-O—Ar—
Y .o

and is contained in amounts of <750 ppm, wherein Y is H or a compound of

the formula (4)
S R), -

" )

wherein

R is H, C;-Cy alkyl, C¢Hs or C(CH3),C¢Hs, and may be identical or
different,

X is.Y or (MOCOO)Y, and M and Y have the meanings given above.

6. Melt-polymerised polycarbonate according to claim 5, wherein Ar is a

compound of the formula



& ()- #4s|obU410 sL' 10% & ()- 10X)10X)10X) 3>s10%) & ()-M 0@5910%X) & () -
y5§g)10%2#&| O)- 3.10% & ()-271v|[:buU4l0 10;/2 (B;’/& & ’()?[9 0%\I8(N& O)-
"0y 10%& F OY@n 10% & ()-Y 10% v~*
y#lowf/\)kvw[){) %fg%%‘& & ()- fF+H10% & ()4, fy& 10%X8q& () - zPCWFd’fé(Wé?& ()-
ys' 10% & ()-%5vU410 " z10% & & ()-' 10%WIfE ()- "9 10%r(m& ()-10 ( 10 ( 10
P. #10% ( & ()- i . .

CH#109& () - 5=) I*CLO%r( m&' () - CLO%r( n&' () -V CLO%( m& () - CLO%r( m&' () -

10%m( m&' () - . .
zlo%( u&'( % ) - XxX@C10%r( mMV1C10%( m& () - C1@94arr( m& ()-V1CL0%r( m& () - C1LO0%r( m& ()-V
% 5p0O. 3 gl0%&' ()-z gl0% ~& . ) .
glO&&'()-zClO%r(n&'()-lVCl g i 10 .&59 10%&.()_
f9610% & ()- Y1"10% & ()-z y & (S; 3100/&(§) 910% & ()-z\ bA10
10% & ()- v+ 10%'j& ()-g A~ 1096 58& 0 ¢

dO&0 10(%( X& ( 3¢10 10"\ |[: A10" yS)10% & () - 10% & ()- 1 10%60 9% ()- P
109 & ()- # T0% ‘E()mPGSIt#DIOO/@t@mng)mqﬂwmusbd DOB/BATDYRALO 2dDrdifE 1T Bne

10% & () - SGflO%&bf{o) é 0%&() mfy, 10%&() ||9bU410” .

1 £10%& ()-10' 10' 10 ai%f f%/&&() Y y#10% ?' " & ()- 10% 2" & () - _

| f109®" & ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Headi ng
43]c" " Headl 53] adi ng 63]¢" "Heading 73]c" "Heading 83]c" "Heading
93] c" A " Def Al é\i%lfigff?ﬂlﬁ rfonteyag ?Wﬁ@ymrdmm(dmaw @ _j K) W08
{iJ>[uvM 1#" W)y, . 237& S: * ?@EH XLPRTWZ\ _asd=i j ns{u{}*: V, WEC5i FI Ux1Br Gn
=Tv, Sz0ax &, 5; ISanu{ 29?EOY i s"0; BHOU fnw & 3; ALRY I ry

& 4?1 W1 sz(. §2JPY M@#P@Smerlsﬁioﬁﬂi&&e(sé *or, the /RdARBAOR 68 Polycarbonates, in whlch

I}{NCED cdef ghi j. kI mopgr st uvwxyz{| }
<=>?@BCDEFCGH JKL SI%S W&%&m o? gomelgs V\Jnth hyd r%gl(y terrmnaf/ groups or
carbonate terminal groups are produced in the presence of a catalyst at a

temperature of 150° to 400°C and a pressure of 1,000 mbar to 0.01 mbar, and

as catalyst a compound of the formula (7)

[~ ]! B
Rt——p—0R?
|, ™
_ R X
is used,
wherein

Rl, RZ, R® and R4, which are identical or different, may denote C; to Cy;
alkylenes, C¢ to Cjo a.fyl compounds or Cs to Cg¢ cycloalkyl

compounds, and

X may denote an anion, in which the corresponding acid-base pair H' +

X'<> HX has a pKp of <11.
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mixture of tetraphenylphosphonium phenolate and 1-200 ppm, referred to

sodium, of sodium phenolate.



