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Thi nni Nng Behawvowe/07706ke present invention relates to a novel PCT/EP02/02719

mel t - pol yneri sed pol ycarbonate that has a Ifd ow behaviour simlar to that of
a | rnear pol ycarbonate that has been produced by 5 interface

pol yneri sation, compositions containing this polycarbonate, as Hmwmwmmmmmmw
noul ded art i clRBdygqarbonmte Maviveg £1.oenSheah dhimviep Hebaviaiso r el at es

process for the production of this polycarbonate. Polycarbonate is p#oduced
industrially by neans of the interface process or by 10 transesterification
in the melt (nBletpre@hy RehSSGH FePlePlo0f RSW me ﬂﬂlgolpﬁl:ﬁsea%ry@m&@iel Ak Rs0ce 1S
becomi ng increasingly inportant since it can be carried out wthout the use
of phosgene orflayhbehravimar simiay| to shatof aPinear aplyoarhoeate prad diac bekrbyrotiesd by
interfacengroceéﬁ?that i S nqinly used .at thq presgﬁt tlne ar% Iine%#, and
such pol yners BSAGH PRAICERH FORBOREPY, SOTBRAIE HH RRDSPRP IR 5 Vollniss
type of |inearmdifid@pirvicRs bRidat&l thekefioh. | BekiavémPniEotrefatdgb h pRcdesstor det ur al
uni ts capabl e of undergoi ng branching, has only a slight non-Newtonian fl ow
behavi our . Polpyeductionaf tds palyedreendteusi ng the nelt pol ynerisation process
contain nmultifunctional structural units, are highly branched, and have an
excel l ent non Nevd.oni b L: o n j.d r i f
mul tifuncti onal%%()r ancgl n%ng{obg%gguﬁgﬁ%h%ﬁ gyd&l}rg?r}r%g@f;/ﬁ{ee %g%rf;aﬁgrqqg%g% gﬁr[?y(s)
known and 1li0s dessestdrdtation exathpl endlin (Amdie warigheriGhieni @ri@ss)pp. ThE 310,
1956. On accounﬁ of .their different f|OM/§%QE§rLiES it i,s difficult to, use
these two typd@ GReTFBHOR RFSETSatsRECPMing: PRtsAYAGNI NPOHARIHNGS U AN &S G371e i on
moul di ng pr ocess §atRLt Metisd D PRofcAS 88 SBrinded SYRESR! PEBchrBRAYEBFJIES

pol ycar bonat e contains branching units that I ead to an €xcell ent,

non- Newt oni an Wy e intetface pracess itlaat i$ maindyiabddyatchepreserd tinsearedineah end lvach
thinning ratio, ,The branchi ng.unfort unat el | so | eads. .t o.an unac t abl e
yel | ow di scol dIRPAPrAo ™y Goatd A8 mulifiaChohal sitycaural Uiy B0 BaF 4 lpedr
producti onsof geydarhdmbierewhBd IRREYGR RRNaRMcheN] NetracthdlV RGP apudd of
branching units, though no details of the flow behaviour of the resultant
pol ycar bonat e underggingdmanching, has gnly)g shglg aonggavignige flowdehavioyni cal el t

pol ymeri sation process in which a typical branched pol ycarbonate is
produced having a pronounced non- Newt oni an fl ow behaviour. In addition
speci al br anchitalgcashondes urpbdusad t sisingatthar endlec pslyaieyisdtion tfrecdss oronnained
non- Newt oni an fl ow behavi our are discl osed, as |1 as a special_ 5

rel ationshi p JBRMieEstepa stRigralgiits; age bighlyy @ae&feSn a@ﬁ%‘r ap (segcllegt non-
suffici e”tzonunﬁ&hoﬁfanbﬁ%ﬁ *Heﬂﬂﬁo@r.e' NGhPT RRVGRGH1Y! &ﬁwdﬂctﬁ&eﬁ? %Etﬁfﬂﬁ&ional
parameters so as to achieve the pronounced non- Newtonian flow behavi our

whi | e ret ai ni natdhingostheturgloadtsphuningrthée eslyaferisiteonpis| knoambodais elesctibed Her

object of the present invention is t.o provide. a nelt-polynmerised .

pol ycar bonat & APy i HEBEBENES CRRB A1 R 1at0Uar 95 Bontir 2508 6f theike of
an interfacepaliffeRni $I8¢ PRIpYARE RONAHRHCNES @k tRAEIRoPGhYC Bf PEBRRABSnAEOUI d
have an excellent colour and colour stability. 15 This object i's achieved
by a nelt - pol yifterehaageabbl pdar exempleinjgetipn mogitbag prop¢sses eTgxErasipe Plogessehat i s
defi ned bésthe limting values of the following equation (Q ¢ + axb >y

> c+axb 207- for all y > 1, - wherein a, b and c¢c are constants, and - ¢ =

0.3 to 0.1, prefmeathelt-Poldmictisddl polyedibonis Comthiak eoratvhingabmitst tHat lead-tobarr
14.831 0.05 to 0,02, preterably, 0.04 to 0.02, and npst preferably about
0.02, and 25 -exgeleny nopglewpngosflaw behaydir thatds apuablyychatictsoised by thpghsar and

most preferab lt}ﬂinn?r}ﬁof‘értiop'ﬂ%?’braﬁ&gng 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 polycarbonate are given.
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X Is the relative viscosity of the polycarbonate. The shear thinning ratio
serves to quarwofog/ot7oes f | ow behavi our. The shear thinni ng 30PCHEP@/(2%19
defined as the ratio of the viscosity at a | ow shear rate to the viscosity
at a high shear rate. According to the inwention the shear thinning ratio
is the ratio of the -3 viscosity at a shear rate of 50s-1 to the
viscosity at a shear rate of 5,000 s-1 neasured at 280C. It was

surprisingly flosisdo3hass dheloged ¥ apsibainatle pplyatbrigstbnapioossdi ingwliioch tahgpical
invention 5 by nmelt polynerisation (transesterification process) .contains
mul ti functi ondqrarsqhﬁ@:d%wcarbqaﬁﬁet i5 progduende haying g REWOHECHUROHBgRFANE dO% has

a slight non- "1'5%%\91 {uanlél %&Wl&leﬂﬁ¥ aPH{anEIFIH%E{rﬁctﬁﬁi‘hMﬂ ﬁﬁ a}e%chQs%B 1y for khear

pol ycar bonat es produce I nt ace risation i's surprising
since all pr ewronminye«mmmmbmpmlﬂoverbeheﬂomohgecdrsbbsai,e&s exhidsi & @emeky
much nore gr onounce n| an, 10. fIO\g behavi our than Ii

t

pol ycar bonat edelagapshf ?}Wﬁ?rb Apasdion Lime: iy a%ﬂﬁ?fep‘?rﬂf\%ﬁsa Cée}mpBV’tbe

excel | ent col qyrpradcaBids 'He)hg%&ﬁﬂﬁ&d'\ﬁklﬁﬁtthé%@ dGRh@djbe{}Qmetmesof@ fo- Rl Y8R Sed
pol ycar bonat es according to the invention correspond to the general fornula

(1) OY O Mmounedd rd-Naetosian tﬂmv shphavieubrwhilet rstagengt ther offeat goay
structural units EiS{\/Isg%y de rlot ebAr a mul tifunctional conmpound A B, C as
wel | as conmpolfigP PhEYIEESH ‘Naemay be a compound that is represented by
Formula (2) (2) (R~ or particularly preferably a compound that is
represented by Fornmula (3) -4 (3) 1R n ~Rn wherein Z denotes C -Cg

al kyl i dendOor 18- a@hicct ©f ¢hopickgat iignention & tOSUQVléﬁ agneli-pglymerssbipolseambenaint es

2 substituted o nShBILILYT SleBBE et TR MWlupaPISOUE. uBLEYd dBUINLafl of

Br, and n deno erein unc i'onal conpoun

conpound of thﬁ)ly"rﬁéniﬂeﬂ@o}y%arb@n@e,( wWher¥inlfhesngbl paybdiates ghbvdd ade an eatelRADUNT
of less than 1,500 gm preferably less than |,000 ppm nost particularly
preferably | esOIq 2R Q%HEStE‘Dthppm in the polycarbonate, wherein the

mul tifunctional conpound B is a conpound of the fornula -Ar-O ArO

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 >-c+ax’

20 - forally > 1,
- wherein a, b and ¢ are constants, and
- ¢ =0.3 t0 0.1, 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 + 0.005 to 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 is the ratio of the



. O (B) Xis and may be contained in an anount of |ess than 350 ppm

preferabl y | es¥0o0260706450 ppm nost particularly preferably |RSBERRARTIADOUL
100 ppmin the polycarbonate, 20 wherein the nultifunctional compound Cis
a conpound of the formula -5 -Ar-O-A-Q-0 (~) and may be contained in an
anmount of |ess than 200 ppm preferably |l ess than 150 ppm npst
particularly preferably | ess than about 100 ppmin the polycarbonate, 5
wher ei n conpomiﬂztoﬁt}i;ﬂaashemrmmnfdwf tdﬂmvﬁsmbsimaarsiﬁar-x@eﬁcrfi(,(ﬂf)oﬁmaﬂurmly be
contained in an_amunt of less than 750 ppm preferably I ess than 500 ppm
most particul & P§0°breferably | ess than about 300 ppmin the pol ycarbonate,
10 wherein Y is Hor a conpound of the fornula (4) c4) ~R-n wherein 15 R
may be identical or different and denotes H, Cl-C20 al kyl, C6H5 or

C(CH3) 2C6HS,  dndansurpyidinglf found tRatathe Bolyldtboduee piodudtdac¥ording toMRGA g tion - 6
wherein M and Y have the neanjng % gi ven bqve and tgese def i ni |ons al so
apply to tRe dWnpBtlhdRONBRETGRRA wtieslsritioagpn TS| GBS nAHE THRLOngl ng

to the inventigq tﬂf’a? wRi¥Rh tle Y BEAGRn B aEl thelted AL a%h%ﬁt ﬂﬁﬁﬁém&% by
gel perneation c romat ogr ap of 5,0007to 80,000, preferably 10,000 t

60, 000, and ndkiw behaviowr tuat ys pquveheatbtcy tHief , @0neao pbQycaflonatés gmdafced abtyl

has the follow n ( 10. Prefera the |funct|onal

conmpound A corlptg‘gﬁ glyt‘%nrg??é_gnf ozﬁnlB%le‘lgsuﬂBPfﬂﬁ LA ?1)\135?“0“5 own melt-
polymerised polycarbonates exhibit a very much more pronounced non-Newtonian

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

f o)
Y Lo M o\“_],oy M

general formula (1)

15
wherein the square brackets denote repeating structural units,
M may denote Ar or a 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)



, Prefierably the nultifunctional conpound B corresponds to the follow ng
formul a: CH3 Ow® oeBiYedr ef erably the nultifunctional conpounBcBeEeaze®ponds
to the follow ng formula: 7 0 (Cl) X Preferably the
mul tifunctional conmpound D corresponds ta4he followi ng formula: (Dl) The
production of aromatic pol ycarbonates according to the nelt
transesterification 5 process is known and is described for exanple in
"Schnel 1", Chem stry and Physics Q@ onat es, Pol yner Revi ews, Vol.

9, Interscience Publishers, New Londg, dney 1964, in D.C

Prevorsek, B.T. Debona and Y. RERY 0¥ PO esear ch Center, Alied
Chem cal Corporation, Mristown, WNeg# Jersey ‘8 , nt hesi s of
Pol y(ester)carbonate Copol yners” ryour nal oR)PoI ynmer  Sci ence, 10 Pol yner

Chemistry Edition, Vol. 19, 75- 90 (1980), in D."Freitag, U Gigo, P.R
Miller, N Nouvertne, Bayer AG "Polycarbonates" in Encyclopedia of

Pol ymer Sci enc@bﬁr@ﬂ Engi neering, Vol. 11, Second Edition, 1988, pp. 648-718
and finally in Gigo, K Kircher and P.R Miller "Polycarbonate in
Becker/ Br aun Kunst st of f Handbuch, Vol. 3/1, Pol ycar bonat es, Pol yacetal s,

Pol yest ers, lulo t Ver Vi
P bl U OB B et Sl By FELRT I Al S SO 29,
be a pol yester carbmaﬁ&es a§umlaﬂ&p&durtaﬁb§tn&e@§hényu rrﬁaﬁﬁsPﬁrplyf BB, tfdyl,

reaction of suitable enol and carbonic acid diraryl ers’in‘the
presence of a sui ta@l@lg'a@@dydcnotqsﬂé 120 2pol ycar bonat e may al so be obt ai ned
by the condensati on of carbonate ol igoners containing hydroxy term nal
groups or carbonate term nal groups, and suitable diphenols as well as

carboni c aci d @h@tiylthestuifinctional comp@undW is akbmpoandemnhe faaiuth di aryl esters
in the context of the invention are di-C6 to Cl4

—Ar—
=o

? (A)
X

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
(I) (B)

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 the multifunctional compound C is a compound of the formula



.aryl esters, preferably the diesters of phenol or of alkyl-substituted
phenol s, i.e. WOPROTH4 car bonat e, dicresyl carbonate and di - BCT/EP02/02719
-tert.-butyl phenyl carbonate. biphenyl carbonate is particularly preferred.
5 Suitabl e carbonate oligoners are descri-tted by the above Formula ( 1)

wi th nol ecul ar weights of 220 to 15,000. Suitable di-C6-C, 4 aryl esters

al so include unsymetrical diaryl esters that contain a 10 m xture of aryl
substituents. Mst particularly pLe Mmed-Afs- phenyl cresyl carbonate and
4-tert.-butyl phenyl carbonate. Suit e di aryl esters also include m xtures
of nore than one di-C6-Ci 4 aryl est ()Nbs rticularly preferred are

m xtures of di phenyl carbonate, dic syI carbonate 15 and

di -4-ter.-butyl phenyl carbonate. R erred Yo 1 mdf® of diphenol, the
carbonic acid diaryl esters may be sed i nyamounts of 1.00 to 1.30 nol e,
particularly preferably in anmounts Of 1.0 to I 20 nol e, and nost

particularly preferably in anpunts of 1.05 nol e. 20 Suitabl e
di hydr oxybenzefd BanPsusmaingd uyamasush Oﬁml?sﬁ tb‘l‘fe 29%\p@m,|nsﬁfe@abé-y less dhany hat

Cubst uted or oMb %rar“é“ Ayt MR Bl 00 ST Bl Grebonge o,

Br, and n denotes 0, 1 or 2. Most particularly preferred
dihydroxyb%nzene conmpounds ﬁre 1, 3d|hydro€¥§enzene 1, 4-di hydr oxybenzene
and 1, 2- di Rydr¥h§eiasoaReunds Hﬁéﬁ@@p@? "milaconnection with the
invention are those that correspond to 5 Formula (6): HO~ ~ Z ~ ~ OH (6)
(R~ (R~ wherein Z denotes Cl-CB'ﬁF@W?GM? “or CS-Clz cycl oal kyl i dene, S,
S02 or a single bond, 10 R denotes a s |tutedrgr unsubsti tuted phenyl,
nmet hyl , propyl, ethyl, butyl, Cl1 or Br, #nd n denotes 0O, 1 or 2. 15
Preferred di phenols are 4, 4'-di hydroxydi@henyl, 4,4'-di hydroxydi phenyl

sul fide, 1,1-bis(4- hydroxyphenyl)cyclohexane

1, 2- bi s(4- hyd 1,3-b ).b
T 4 bi o4 nycr Ry BREns SBERBENG: abieBieind ISR SY R IR rE tess than
2, 2-bi s(4- hydr3pg dst pArip@RRy prof 3és4 A
nethy:b&tang, 2 %?%?2%§ﬁﬁetﬁﬁﬁ Zpﬁ;ﬂ?ggy%hgﬁyﬁ?grﬁﬁgﬁgﬂﬁhrte%@Wcmbonme

2,2-bis(3-ch|ore 4hydr oxyphenyl ) - 2- pr opane,

bi s( 3, 5-dixet 4- hydr oxyphenyl ) nmet hane,

2,2-bis(3,gpdr%%rﬁnl-4 hydr oxyphenyl ) pr opane,

bis(3,5-dinethy| 4- hydroxyphenyl)sulfone brs(4 hydr oxyphenyl ) sul f one,

1, 2- bi s[ 2- (4- hydr oxyphenyl )i sopr.o '@
1, 3- bi s[ 2- (4- h%rox%h%r@mwre% 1, 4- bi s[ 2- (4- hydroxy 25
phenyl)rsopropyl]benzene |, 1-Dbis(4- hydroxyphenyl) 1- phenyl et hane,
2, 4- bi s(4hydr oxyphenyl ) - 2- nethylbut ape
2, 2-bi s(3, 5-di chl oro-4- hydr oxyphen opane,
2, 2- bi s( 3, 5-di br ono- 4- hydr oxyphenyl \pr o e and 4
1, 1- bi s(4- hydr oxyphenyl ) -3, 3, 5tr|net ohexane
wherein
15
R may be identical or different and denotes H, C;-Cyy alkyl, C¢Hs or
C(CH3)2C6H5, and
n may be 0, 1,2 or 3,
20

wherein X =Y or -(MOCOQ)Y,



, -10.The nost particularly preferred di phenols are

1, 1- bi s(4- hydreoyphemngd ) - Lphenyl et hane, 2, 2- bi s(4- hydr oxypheoyleppy@pene,
4, 4" - di hydr oxydi phenyl, 1, 1bi s(4-hydroxyphenyl)-3, 3,5-trinmethyl cycl ohexane,
2, 2- bi s(3, 5-di brono- 4- hydr oxyphenyl ) pr opang- and

1, 3- bi s[ 2- (4- hydr oxyphenyl )i sopropyl | benzene. 5 Suitabl e di phenols al so

i nclude m xtures of nore than one di phenol, a copol ycarbonate bei ng forned
if a mxture V\Whﬁ’emsﬁ(hnd'ﬂhha\rﬁlhé nRahings givan byoveraatiehdse deflhixibhs siso apply to
1,3-bis[2-(4-h droxyphenyl)lsopropyl]benzene

1, 1- bi s( 4hydr o%R§ sH@RYYNs entigned hexgingiidrcy cl ohexane,

2, 2- bi s(4- hydr oxyphenyl ) propane, 10 4, 4'-di hydr oxydi phenyl and
2,2-bis(3,5-dibronn-4-hydroxy-pheny|)propane. In addition a branchi ng agent
may be added, ”ﬁhmﬂsnlamrmﬂmndshrtghattha:mmmndn Hal;laemghﬂlavérbgmmblephlaﬂwleigtht OH

gr oups. Th| woul, d ohvi branch th ol yner an ease_ th
non- Newt oni%an 3 SiPBHRSH) 5 | permeatiop 4 %%tggrsew 8 |5§?0355t0b$<§§@% MEfeEbbht s
i ncl ude phlor OHj 0% 13%0,000, and most partlcularé/ preferably 15,000 to 40,000.

3, 3- bi s(3- net hyl’- 4- hydr oxyphenyl ) - 2- 0x02, 3- di hydr 6i ndol e,

6-di nethyl -2,4,6-tris(4- hydroxyphenyl)heptene 2,

4,
4,6-dinmethyl-2,4, 6..tr.i.s hen heptane
1, 3 5-tris(4- h@ﬁpg§§ﬂﬁ§ ??%ggﬁﬁﬁggnT%EQ £-tri s(4- hydr oxyphenyl ) et hane,
tri s(4-hydroxyphenyl) phenyl net hane,

2

, bls[4 4- bi s(4- hydr oxyphe

2 6 bIS(2 hydr oxy-5' - net hy h A phenol , (2.1)

2-(4-hydroxypheny|)2-(2,4-d|*v g pr opane,

hexaki s(4- (4- hydr oxyphenyl i sopropyl ) phenyl ) ort hot er epht hal at e,

t et raki s(4- hydr oxyphenyl ) net hane,

t et raki s(4- (4- hydroxyphenyl i sopropyl ) phenoxy) net hane and

1, 4- bi s( (40 4" Prgfemshdy theyrhultifumestighal cempyindos reremonisatthe fdiosdngfoomyla:

pentaerythritol, 2,4-dihydroxybenzoic acid, trinesic acid and 25 cyanuric

acid. Suitable catalysts for the proggction of the pol ycarbonates accordi ng
i y 3 gE=t\ne general formula (7) -11

vhi ch are identical or

R~ + a z R~ R R3 Xwherei 2 ~
different, may denote Cl to al kyil eng b C6 to Cl0 aryls or CS to C6
cycloal kyls, and X may denote an akitin i Mii ch the corresponding

aci d-base pair H+ + X H HX has a pKb of k1I. 10 Preferred catal ysts are

t et raphenyl phosphoni um fl uori de, tetraphéhylphosphonluﬁ$fbtraphenyl bor at e
and tetraphenyl phosphoni um phenol ate. M particularly preferred is

t et raphenyl phosphoni um phenol ate. Preferr®ed anmounts of phosphoni um salt
catal ysts are 10'Z to 10'8 nole per nole of diphenol, the nost particularly
preferred anouPdeferaly datmblyisitibadl RgmpOurt B @oikespondiioehdfllomihgefodihula:

di phenol . Further 15 co-catalysts may optionally also be used in addition

Q | NCreaseg t he

to the phosphoni um salt=n dCler te
pol ymerisation. S gt 9 de_ s netal s and
al kaline earth netal s ps Ry axi es, aryl oxi des of

lithium sodium and potassi Ul preEeyably hyorOX|d34 arkoxi de or aryl oxide
salts of sodium WMst particularly preferred are sodlunlhydrOééﬂe and

sodi um phenol ate. 20 The anounts @f the co-catalyst may be in e range
from1l to 200 ppb, preferably 5 tyw 150 ppb, and nobst particularly
preferably 10 to 125 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, the residence tinme in each
stage may be 1PBreferahly d multiGunegional compaunche cprrespondsto the follbedee fosmolag1

nmbar . - 12 The present invention al so provides pol ycarbonate
conpositions that contain the pol ycarbonates according to the invention, as
wel | as noul ded articles containing such conpositions. 5 The conpositions
according to the invention may contain, in addition to the pol ycarbonates
or polyester carbonates, further polyneric constituents and conventi onal
addi tives. Possible polyneric constituents are for exanple
styrene/acrylic/nitrile terpolymers (SAN), acrylic/butadienel/styrene
terpolynmers (ABS), poly(nethyl nethacrylate) (PMVR), fluorinated polyol ef ns
(PTFE), 10 pol yphenyl ene sul fide (PPS), polyolefins such as pol yethyl ene,
pol ypropyl ene and et hyl ene/ propyl ene rubbers, epoxy resins, polyesters such
as pol ybutyl ene terephthal ate (PBT), polyethylene terephthal ate (PET),

pol ycycl ohexene di net hanol (PCT), copolyesters of ethylene glycol and
cyclohexene dlnethanol terephthallc aC|d |n a ratlo of the tmo constltuents

TN NI N\ . o . ~ - o



. pignments, antistatics, nucleating agents, anti-trickle agents, as well as
organi c and 20wountohaed i norganic fillers and reinforci ng agerCS/EPITIRT19

pol ycar bonat e according to the invention may be contained in the
conposition according to the invention in.an amount of preferably 5 to 95
w.% particularly preferably 10 to 90 w.% and nost particularly
preferably 20 to 80 wt.% referred to 25 the weight of the conposition. The
further polyneric constituents of theyconposi t| on _according to the

i nvention may be contaEmed fsap=anount of s b 0 60 wt.
particularly prefers -3 L preferably2to
30 wt. % referred to\ ilgh f/the co 5' ‘ fle conpositions may
contain up to 60 wm. % pref&g'bbl V=0 to 40 wi=% pé‘berred to the filled or
reinforced noul di ng conposition, lof inorgani ¢ materials such as fichjers
and/ or reinforcing agents. Flaneﬁ}etardants y be contained in the
conposition -13 according to the inventioxw in an anount of up to 35
wt.% preferably 10 to 25 wt.% referred to the nass of the conposition.
These and further constituents or additives that may possibly be contained
in the 5 conpoBictirgny thecwultifinsgiona compound/Brepiresponidntozielfallosving formuka:

pol ycar bonat es/ pol yester carbonates, are illustrated hereinafter by neans
of exanpl es. These substances can be found in many publ i cations, such as

for exanple in the Addj.ti ast i M rphy, | 999 and
are commercially 10 a) : i danfg

1.1. Al kylated nonoph&
2-tert. 15 butyl -4, 6-di ethy @ '
2,6-di-tert.-butyl-4-n butyl phenol 2 o< tert. -butyP 4- |sobut(&DphenoI

2, 6-di cycl opentyl - 4- net hyl phenol , 2 (a- et hyl cycl ohexyl ) 4, 6- di net hyl phenol
2, 6-di oct adecyl - 4- et hyl phenol , 2 4, 6triQycl ohexyl phenol ,
2,6-di-tert.-butyl-4-net hoxynet hyI phenol , nonyl phenol s t hat may be |i near

(Z)r 4b (rj?rnrg{]ﬁSI ' nTl%@?ro%lhgt (Flad g‘maﬂ@ f)ol?;f%}gﬁ{eaﬁegzac@%ﬂ J{_égﬂa%he ﬁleﬁq&éﬁ?é%tf&gﬁw !
1' net hyl hept ad]ameds's-lglkl)cphemmﬂ is descrlbed for example in “Schnell”, Chemistry and Physics

2, 4-di et hyl - Itrld h 2. Al ky]thj omet hyl phenol s,
for exarrplg 2, ﬁf( é?lé'ﬁ"l %?‘%/ Vt‘%?% e‘/(gupyi"ﬁ?féﬂﬂcey{) qu‘s ers, N p{)ork

2, 4-di oct yl t hi peRidRY ? Idm' Bh?f@lpre%r@el@'@?t VebShLIRE RY IkelreR! O¥tgRRROOI |
2,625 dldodecylthlone hyl'- 4- nonyl phenol . 1.°3." Hydr oqui nones and al kyl at ed

hydr oqui nones, Rmmhx@nqnbre Alligd dCheangical. Cbmoydtwnnéﬂfmﬁtwmeﬂow Jersey 07960,

2,5-di-tert. hydr o n a Ih 0]
5 6. di phenyi - 4~ DVIEL S BLD Gt CHdupf® i YhRgH o0 ymero Science,
2,5-di-terto 3901§’mbylchémw1qmwaﬂlvel 49, 75-:90 (1980), in D Freitag, U. Grigo, P.R.

3,5-di-tert.-but I- 4- hydr oxyani sol e, o-di-tert. -butél-4hydroxyé) enyI

st earate and bMiilgt, 5Nd Dtléﬁf‘ ne, [Bays A@hf@h@ﬁ%h@tﬁw g linpyiqpedia of Ralymer 4.
Tocopherol s, r rol, ral .,

8t ocopherol , an%1e ur ed etﬁgfr}%p\?(ﬁ( \fl)l th(cgﬂd' E?Jtlg;ﬁl’.o@%l-&i 64 7Itlgt eg%aﬁy n

t hi odi phenyl eUhGIi‘l%O, KoKirearnpl @R, MiHértiPobicaftontite? in Bbctktey/Bra&Ea Kunststoff-
t hyl phenol yl ph :
294 Yt El glr)llos% ! uch,bM915|3?13 cpigho?lﬁtggﬁ)cg)l)}acetals Polyesters, Cellulose esters, Carl

4, 4" -t hi objs( 6phAdel velllg Mun?chrr%é}mbpma%ﬁ 117-299.

4, 4" -t hi obi s(3, 6-di -sec-anyl phe

4, 4" -bi s(2, 6-di net hyl - 4- hydr oxy- phenol )d| sul fide. 1.6 Al k~i dene bi sphenol s,
f or exanple 2 - e ene 6- ter 410 y

2% et byl ene b6 PRICHPRER, P b b NrafiF. SR Y hy R ot dpolyester
net hyl - 6- (a- m&ﬂw&w&'&?m&abéwbﬁﬂw Inelt transesterification reaction of suitable diphenol

2, 2" -nmet hyl enebi s(4- net 6- cycl ohexyl phenol),

2,2 - met hyl enem%(cerheomacm dianlyesiereniol Jhe presencgeofiyal evitable (catabysdi  The

tert - DUt phenaldanducte 1A BETBNRL Dol chBlchsckBHtof! ADSARLY otigomers

2,2' - et hyl enebcbrﬁzhﬁm@ahydi*b)kw |té1ﬁﬁﬂal | grodpsnonydarbbhateh@nninhl groups, and suitable
2, 2" - et hyl ene&@g [ 6-(a, a-di met hyl benzy| ) - 4- nonyl phenol ],

4, 4' met hyl eneb @%S%ﬁvv% ?Stcaﬂmw%éw jesters.

4, 4" -met hyl enebi s(6-tert.-butyl -2-net hyl phenol ),

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- net hyl phenol ,
1,1,3-tris(5-tert.-butyl -4hydroxy- 2-net hyl phenyl ) but ane,

1, 1-bis(5-tert.-butyl - 4-hydroxy- 2- et hyl phenyl)



. 20 3-n-dodecyl ner capt obut ane, et hyl ene

gl ycol - bi s[ 3, 3wl 037064 ert . - but yl - 4' - hydr oxyphenyl ) but yr at e] pCT/EP02/02719

bi s(3-tert.-butyl -4-hydroxy-5-nmet hyl phenyl ) di cycl opent adi ene,

bis[2-(3 -tert.-butyl-2"-hydroxy-5"-nethylgenzyl)-6-tert.-butyl-4-nethyl phe
nyl]terephthal ate, 1, 1-bis(3,5-dinethyl-2-hydroxyphenyl) butane,
2,2-bis(3,5-di-tert. butyl -4-hydroxyphenyl ) propane,

2, 2- bi s(5-t ert SuitibleydarBoriy dEigXdarzt egeérbyh Heesunkaxt 4f 2 invention are di-Cg to Ciq

n- dodecyl ner capt obut ane, ) ) i

1,1, 5, 5-t et r a- 5l eetens, praderpblyathpydestsey -of -nhenoly oo RE AlkY)-syhshtuigde phenols, ie | N
and S-benzyl c und or e Coa

35,3 oVt raPRanT Sibbfie 2 BT ciroonyt s, i-ststigbuiphenyl carbonate

oct adecyl - 4- hyDiphsiyl Zafbodhtess partibaady prefRfedapt oacet ate, 30

tridecyl -4-hydroxy-3,5-di-tert.-butyl benzyl nercaptoacetate,
tris(3,5-dixtert.-butyl 4- hydroxybenzyl )am ne

bis(4-tert.-bu - V=125 Bl : AN ) = : ate,
o1 53, 5-ai -t ert Tl YOI YRR L M U ERT P b0 ormuia {6 i FeILCDRY

i sooctyl - 3, ~- dweightstof B0 yd 150060/dr oxybenzyl nercaptoacetate. 1.8.

| ~dr oxxbenzyl at ed nal onates, for exanpl e dioctadecyl-2,2-bis(3,5-di-tert.5
but yl - 2- hydr oxybenzyl ) nal onat e,

di oct adecyl - 2- o Vidotls PR : t :
didodecylnerca%?ggﬁﬂ%ﬁ;g?%ft¥§?§¥g@§?¥F5P?§®g%%§¥?§%ﬁ%ﬁggkﬁggg@?f?%%?b%ate,
bi s[ 4- (1, 118, 3mixtetercfraey]spbititogrity. pMestypartiQil @lbpref{dred-ale pharylcredylitarbdadte dr ox
ybenzyl )nmal onate,, 10 1.9. Aromatic hydroxybenzyl conpounds, for exanple
1,3,5-tris-(3,%¥HF§H§h4ﬂQHH%#%E%§ﬂ oxybenzyl )-2, 4, 6-tri met hyl benzene
1,4-bis(3,5-di-tert.-butyl-4-hydroxybenzyl)-2, 3,5, 6-tetranet hyl benzene,
2,4,6-tris(3,5-di-tert.-butyl -4-hydroxybenzyl)phenol. 15 1.10. Triazine
conpounds, f orSéjedigpfliaryl esters also include mixtures of more than one di-Ce¢-Ci4 aryl ester.

2, 4- bi s(octyl ngrcapt Qafaf Jretedld b hixebl ¥ Aih¥ayio%¥iate! Akesh BarBofdid @21 N

e,

2- oct yl mer tapt sndidibt-ter sthdylphéliyl t&bbnatdut yl - 4hydr oxyani l i no) -1, 3, 5-tri azi ne,
2-octyl mercapt o-4, 6-bis(3,5-di-tert.-butyl-4hydroxyphenoxy)-1, 3, 5-tri azi ne,
2,4,6-tris(3,5-di-tert.-butyl -4-hydroxyphenoxy) 1, 2, 3-tri azi ne,
1,3,5-tris(3, 5pdi-tert. Hyl N r .
tris(4-tert. - bﬁg{}:rrtegthy%?%%%%%ﬂ%ﬁ%l%%ﬁ%l ?c?(g)ggdégln%‘gr? el?ra}s b8 s in

2,4, 6-tris(3, Sadourteof .10 10 1.30 hyele oparfibidayy @tdfgtablylindarhounts af il @, to 1.20
1,3,5-tris(3,5-dj-tert.-butyl -4-hydroxyphenyl propj.o I%&h ahydro-1, 3,5-tria
zine, 1,3, 5-trm§¥°3? -Wéwm&w&aﬁefgbﬁf M%%Wﬁfﬁj)%i% bRl 25 1 11.

Ac, | a~pheppls, for exanple 4-hydroxylauranilide, 4-hydroxystearanilide,

octyl-N-(3,5-di-tert.-butyl-4-hydroxyphenyl)carbamate. 1.12. Esters of
Q (3. 5-di -t ert Suitables Hihydtowpbenzonh eorapounds nih gpnnscten avithi thia inventlg ded those
pol yhydric al cghols, for., e I (.t h net hanol, ethanol, n-octanol, 30

i -octanol, octgﬁggﬁﬁﬁP?HQfPQ%ﬁ§§§ﬁ iol, 1,9-nonanediol, ethylene glycol,
1, 2 propanedi ol, neopentyl glycol, thiodietmylene gl ycol, diethyl ene
glycol, triethylene glycol, pentaerytsF e
tris(hydroxyethyl )i socyanurate, BOMN ydr oxyet hyl) -16 oxam de,
3-t hi aundecanol , 3-thi apentadecanol, et hyl hexanedi ol ,

tri nmet hyl ol pr opane, ) &)
4-hydroxynethy|-1-phospha-2,6,7-trioxaﬂpeyclo[2.2.2]octane. 1.13 Esters of
~3-(5-tert.-butyl-4-h day-3-nethyl phen~)propionic acid with 5 nonohydric or
pol yhydri c al cohols, for exanple with nethanol, ethanol, n-octanol,

i -octanol, octageegpol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol,

1, 2pr opanedi ol , neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylengs glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate,

N, N - bi s(hydroxyet hyl ) oxam de, 3-thi aundecanol, 3-thiapentadecanol,

trinet hyl( h)éxané)éi ol %{ergogqsr?e&ugwtmedf@ uB?"S’ﬁ%WE%& Phen}%s methyL, propyl, ethy, biityl, Cl

4- hydr oxymet hyl - 1- phogphag 8.dendted 6, 0&@Pi cycl o[ 2. 2. 2] oct ane. 1.14 Esters of
(err)-(3,5-dicycl ohexyl -4-hydroxyphenyl ) propi onic acid with nonohydric or
pol yhydri c al cohols, for exanple with nethanol, ethanol, octanol,

oct adecanol , 1, 6-hexanedi ol, 1,9-nonanediol, ethylene glycol,

1, 2- propanedi ol , 15 neopentyl glycol, thiodiethylene glycol, diethylene
glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)oxam de,

3t hi aundecanol , 3-thi apent adecanol, trimethyl hexanedi ol ,
trimet hyl ol propane, 4 hydroxynet hyl - 1- phospha- 2, 6, 7-tri oxabi cycl o
[2.2.2]octane. 20 1.15. Esters of 3,5-di-tert.-butyl-4-hydroxyphenyl acetic




. -17. butyl -4-hydroxyphenyl ] propi onyl oxy) et hyl ] oxam de (Naugard XL-1 from
Uniroyal ). 1.1WwoAs@erdeic acid (vitanmin C) 5 |.18. Anmine anti perateod/@719 or
exanpl e N, N -diisopropyl - p- phenyl enedi am ne,

N, N di - sec- but yl - p- phenyl enedi am ne, -9.

N, N - bi s(1, 4-di et hyl pentyl ) - p- phenyl ene di am ne,

N, N - bi s(1- et hyl - 3-net hyl pentyl) - p- phenyl enedi am ne,

N, N - bi s( 1net hMoEteptpéJmcﬁﬂdﬂ}enyﬂ)@f&ﬁﬂamdﬂ@droxybenzene compounds are 1,3-

N, N -di cycl ohexgl - p- phenyl enedi am ne, CPhen yl - p- phenyl enedi am ne,
N, N - bi s{ 2- napH pyy nm@ﬂgﬁ@@r%bﬁyene and 1,2- 1hydroxybenzene

Ni sopropyl - N - phenyl - p- phenyl enedi am ne,

N- (1, 3-di net hyl butyl)-N -phenyl - pphenyl enedi am ne,

N- (1- met hyl hepSyitabteNdiphtrenly fin pejpieetiyn eviendih@ninnentiol- &ry ahese that correspond to
hexyl - N - pheny| henyl enedi am ne, 4-(p-toluenesul fanoyl)di phenyl am ne,
N, N' - di nmet hyl ]“I\q)r%u 4i0)sec- but yl - p- phenyl enedi am ne, di phenyl am ne, N-allyl
15 di phenyl am ne, 4-isopropoxydi phenyl anm ne, N-phenyl -1-naphthyl ani ne,

N-(4tert.-octyl phenyl)-1-napht hyI SHF eyl - 2- napht hyl ami ne, octyl at ed
di phenyl am ne, for exanple pg- @

qnyl am ne,

4- n- but yl am nophenol, 4-n-butyry opﬁen . nonanoyl am nophenol
4- dodecanoyl am nophenol , 4oct adecgdpoyl am nop einol 6)
bi s(4- met hoxyphenol ) am ne, 2, 6-di dert . - but yI¥4 20

di et hyl am nonet hyl phenol , 2, 4' - di am nodi phenyl net hane, 4, 4'-di am no
di phenyl net hane, N, N, N , N -tetranethyl -4, 4" -di am nodi phenyl net hane,

2- bi s[ (2net hywhg@bmnyl ) am no] et hane, 1, 2- bi s( phenyl am no) pr opane,
(o-tolyl)biguanide, bis[4-(1", 3" -dinmethyl butyl)phenyl]an ne,
tert.-octylated N phenyl-1-naphthylam ne, a m xture of nonoal kyl ated and

dial kyl ated teyt. el e 2 X
monoal kyl at ed and dd%ﬁY)Lyl atéesdﬂ%%+%{“8§e% moﬁg‘?‘d&lﬁyﬁ Iélu% ndlk bond,

nonoal kyl atled and di al kyl at ed dodecyl di phenyl am nes, a m xt ure of

nonoal kyl ated gnd dial kyl ated. i s pro /1sohe Iam Xpure
of monoal kyl ated an%enﬂf%ﬁllawg%ﬁt‘éta PBP&{’% E?Bd’?%‘??’gn‘g?@%y ely! abutyl tf

2, 3-di hydr o- 3, 3- di ngthyhadtH 1, 4- benzot hi azi ne, phenot hi azi ne a mxture of
nonoal kyl ated and di al kyl ated tert.-butyl/tert. 30 octyl phenothiazines, a
m xture of nonoal kyl ated and di al kyl ated tert.-octyl phenothi azi nes,

N-al | yl phenot hi azi n -tetraphenyl - 1, 4- di am nobut - 2- ene,

N, N-bi s(2, 2, 6,% tet&éi'ﬁg‘tswyrﬁf %‘erl d- 4-yl - hexanet hyl enedi an ne,
bis(226f5—tetra - 18 net hyl pi peri d-4-yl ) sebacat e,

2,2,6,6-tetranet hyl pi peridin-4-one, 2,2,6,6tetranmethyl piperidin-4-ol.
| ndi vi dual conPstaned dipherioks lareeé 4 Idé!yétﬁxymerbé uééddlmdm@}’d@hml Zﬁlfgb

1.19. Suitable re.f.or exa r ropl
andlor i st ear i BRFSHR RS G0 TR b Bl o RN BRED VBT
may be used In(¢ﬂf5e1r@;q:pn@fwlweﬁf@eaccpndm§(g fyardxslphdr@lf)t@éﬁzle@@ | iy foxyof
0.1 to 15 wt.%_ preferably 3 to 8 w. % erred to the nmass of the

conposi tion. snhmabn@tw,ab?s%rbbvéﬂélyéwayphegﬁbp@pw | i2sEbis(hedroxrphesdigt e
% (1 2 _2 h%rigsr@%ﬁ@%%ﬁ’g%?tbﬁg 5%'ttfﬁ A kgﬂilfro%ﬁgﬁ}l)%ropane 2,2-bis(3-chloro-4-

Nz ot
2-(3",5" -di-t eh)tdremyﬂlyl?l-ﬁwphhex)bpﬂ@,ﬁsdn)lb’myk-@{hlydmyblﬁmyl)methane 2,2-bis-
2- 5'tert.-but | - nzotrlazole -(2' -hydyroxy-5"'-
o o sl R ey o “vidi alme%ywh%dmxyshenyn

(3,5 -d 'te§1flfonE’Ut YBl d(& hylaycg{yBPfé&%%ﬁlYér)e o> ‘Phlt%

3 -tert - butyl - r oXy- 5" - met byl phenyl c[% or benz trrazo
- sec- but yberﬁt:net, er 11 3= lm[ﬂ;(ﬂ-t@drdxydhemwmshpnwb'b]b@uzm,r i AAdbig2-(4-hydroxy-

1,

2-

3

g g ) hydr Iiz’l]f Qﬁﬁ?x\égﬁ%ﬁ?lggg Bﬁg&éﬁk‘? ﬁ&é{g%}/g}]ea%%]1ephenylethane 2,4-bis(4-
2-

3 5 - bi S(ah dRox 1 erf?@t ¥hthne' - hy drRxy Bhgeblobenz@b Y 1§propane,
(3 tert.- but%/)I’- 2' ﬂik}lﬁ?igx - 82 octyl oxycar%on | et hyl f henﬁ% ﬂfgp | or oben
zotri azol e, 2-bis(3,5 d1bromo-4 -hydroxyphenyl)propane, and 1,1 bls(4-hydroxyp enyl)-3,3,5-

2- (3" -tart.-bufyl tlgylc)[c%}{e%ar?t hyl hexyl oxy) car bonyl et hyl ] - 2' - hydr oxyphenyl ) -5
chl or obenzot ri 4201

2-(3' -tert.-butyl -2'-hydroxy-5"'-(2-methoxycar bonyl et hyl ) phenyl ) -5-chl or oben
zotriazol e,

2-(3 -tert.-butyl-2'-hydroxy-5"'-(2-mnmethoxycar bonyl et hyl ) phenyl ) benzotri azol
e1

2-(3' -tert.-butyl-2'-hydroxy-5"'-(2-octyl oxycarbonyl et hyl ) phenyl ) benzotri azo
| e,

2- (3 -tert. - but yI [2 (2 et hyI hexyl oxy) car bonyI et hyI ] 2 - hydr oxyphenyl ) ben

o, o o L, o

Kéﬂy?)isopropyl



. but vl ) phenyl ] benzotri azol e,

2-[2' - hydr oxy-wWo-0@h77068, 3-t et ranmet hyl butyl )-5" - ((err) -di met hptbereyd2yphenyl
] benzotriazole. 5 2.2. 2-hydroxybenzophenones, for exanple the 4-hydroxy,
4- et hoxy, 4-octyl oxy, 4-decyl oxy, 4-dodeggl-oxy, 4-benzyl oxy,

4,2' 4" -trihydroxy and 2'-hydroxy-4, 4" di nethoxy derivatives. 2.3. Esters of
substituted and unsubstituted benzoic acids, for exanple 4-tert. 10

butyl phenyl sallecymakte, papticityly slalle'fe@nekiatcﬁphemtsylaablenyll-bisﬁ-lilﬁw@pﬁenyl)-l-

di benzoyl resorcinol, bis 4-tert.-butﬁlbenzoyl)resorcino , benzoyl

resorcinol, 2, phegylethape. Barhis@Huidyexyshenydipransne.. - k' yihylrowpdinieyPenzbat e,
hexadecyl - 3, g:l%%s(4%h§{d%o>{y§ﬁ%r§':l)}%?§%rmﬁeﬁ(}%ﬁ@%ﬁ@%ﬁ@e, 2,2-bis(3,5-dibromo-4-hydroxy-

oct adecyl - 3,

2- et hyl - 4, 6- Cibﬂeﬁylt)pmbaﬁe)fdnﬂh%@bisFﬁ(ﬁh}iﬂroi Enylsdpropydteysbnexybenzoate. 15
2.4. Acrylates, for exanple ethyl-a-cyan-(3,~i-diphenyl acrylate,
isooctyl-ajcyana,[3-diphenyl acryl ate, nethyl-a-carbonet hoxy ci nnamate,

met hyl - a- cyan- t - - et Y Gl pnapet .
butyl-a-cyan-[%ﬁﬁb hgﬁbggﬁgfﬁggilgﬁhﬁgngﬁgﬁmﬁepﬁyppgzc%?%oﬁ%?hg¥@?gﬂh€}hoxy
ci nnamat e and dépolydarbandie iy Xyrn{cd2{T £ yaixviraygre 2usaet hThé ndedti peticudarby

Ni ckel conpounds f8r exanpl e nicﬁgl conpl exes, of . )

2,2' -t hi obi s[ 42€Erred 3maytures 36t hnriitiRyHyAEEPhenyBiseprogy Tbengens, 1 Lédisitex or

1:2 conpl ex, Wildho:8hhiiylif9ts- @it 'mﬂ%h ki, gands » SHGM ASqBx X IFEHR
triethanolaninghoﬁgﬁ Zgngybiohexyﬁéiet gnéﬁgninef nﬁ@kgﬁhd¥{ﬁhy¥ﬁﬂbﬂﬁm’

di t hi ocar bd@mat44'-dihpdrekydiplhensg] afd 2yPibisg3, kydibresioet-bydrbry-phetgiiptapané. t he

met hyl 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- met faylqaReRyd bRAERY ' ' i
1-pheny|-4-Iauroyl5-hydroxypyég%%ﬁg%baﬁi%ﬂ%gkﬁ#?%gg?hggﬁﬁgﬁgﬁéPanbgﬁes. 30
2.6 Sterical | Xuhctrahal @lerardicn@¥l, gfoaps. exiEnpm@uld obviously branch the polymer and
bis(2,2,6,6-tetr t hyl - 4pi peri qyl ) sebacat e, . .

bi o(2, 2, 6, 6-  SYPUreYRee Tl mopNgIFRAR Agvk: behayiouy of Weopelyger.  Suigble
pent anet hyls- 4- rhfdindydehBGRAGAE BhloRIghicinol, 3,3-bis(3-methyl-4-hydroxyphenyl)-2-oxo-
1-octyl oxy-2, 2, 6, 6-tetranet hyl - 4pi peri dyl)sebacate,

bi s(1, 2,2, 6, 6-péulikydeeingales- . paimethyly2,4.6-tris(4-hydroxyphenylheptene-2, ~ 4,6-di-

1 (5 hyar ey et PRV 548 S PR R nCr ol B hRRRR iBafine.
acid, linear Or,l,QYtﬁiEMCh}ﬁ%)@?Elin:ﬂ}ﬂﬁ&laﬁé, 5ris(4-hydrox%l;i)]henyl)phenylmethane, 2,2-bis-

N, N -bis(2,2,6,6-tetranethy §gperid | ) hexame g]enedianine and 4-tert.
octyl ami no- 2, el4i-bis{4ohssiraxsphenyljyalohereylipropane, - 2,4-bis(4-hydroxyphenylisopropyl)-

222 66 oA ner L e .
et okl o 2%, AETPERCHCERAGRLY SehOIMPLIRETRNG 2 -hydrorppheni i o,
1,1'-(1, 2- et hapedlit ihydr@dyBhehyd)pboragé,r ankdxayispi-pekazbnhenylisopropyl)phenyl)-

4- benzoyl 2, 2, 6, 6, -tetranet hyl pi peri di ne, )

4- st ear y| oxy- 2onhoserephthalate ofetrakif(4pnidarsyghenyDmgghane, tetrakis(4-(4-hydroxyphenyl-
bi's(1,2,2,86, 6‘i8§ﬂe1r58yq%hlé}{$®)91%{h'agé/ bha 21‘,41-5%3&51'%’"-gfhgrgr_ogytgi%%%?lf’méﬁ}q5Hetn%nte; -but

yl benzyl ) mal ona

3-n-octyl -7, 7, 9atfr tiéck OBt patltackytBrifol} 0l pdidg@iok9bchzolcdasidnarihedidi acig, aki s(
1-octyl oxy-2, 2, 6, 6-tetranet hyl pi peri dyl)sebacate, bis(

1- oct yl oxy22, Xy@netieesidnet hyl pi peri dyl ) succi nate, |inear or cyclic
condensates of N, N -bis(2,2,6,6tetranethyl-4-piperidyl)hexanethyl enedi am ne
and 4-norpholino-2,6-dichloro 15 1,3,5-triazine, the condensate of

2- chl or 0- 4, 6- bSwifablacakalysyd fomthrecpradidtion 6f dterpaihgehivphpiepacdoedihg tolthd jibrehtiorazi ne
and 1, 2-bi s( 3-am_nopr opyl am nq) et hane, .t he cqondensate of

2-chl or o- 4, 6- HATE {%- @E‘EY%}ﬁaﬁﬁQ%cShelgeé‘Faﬁ? é?rél“bae&s amet hyl pi peri dyl )|
,3,5-triazine and 1, 2-bi s(3-am nopr opyl am no) et hane,

8-acetyl - 3-dodecyl -7,7,9, 9t etranethyl -1, 3, 8-triazaspiro[ 4. 5] decane- 2, 4-di on
e, 3-dodecyl-1-(2,2,6,6-tetra 20 mnet hyl - 4-pi peridyl)pyrrolidine-2,5-dione,
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-stearyl oxy2, 2, 6, 6-tetranet hyl pi peridine, a
condensati on product of

N, N - bi s(2, 2, 6, 6tetramet hyl -4-pi peridyl)hexanet hyl enedi am ne and

4- cycl ohexyl am no- 2, 6di chl oro-1, 3,5-triazine, a condensation product of

1, 2- bi s(3-am nopropyl 25 am no)ethane and 2,4,6-trichloro-1,3,5-triazine as
wel | as 4-butyl am no-2, 2, 6, 6t etranet hyl pi peridine (CAS Reg. No.
[136504-96-6]); N (2,2,6,6-tetranethyl-4piperidyl)-n-dodecyl succi ni m de,

N( 1,2, 2,6, 6-pentanet hyl - 4-pi peridyl)-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

. Y . . T o o A ”~



. triazine,

2- (2- hydr oxy- 4AWodeprwsy phenyl ) - 4, 6- bi s(4- net hyl phenyl ) -1, 3, SPCTERKYRELS 2
(2- hydr oxy- 4- dodecyl oxyphenyl ) - 4, 6- bi s( 2, 4-di nmet hyl phenyl )-1, 3, 5-tri azi ne,
2- (2hydroxy-4-tridecyl oxyphenyl) -4, 6- bi s¢2]14-di net hyl phenyl )-1, 3, 5-tri azi ne
, 2-[2 20

hydr oxy- 4- ( 2- hydr oxy- 3- but yl oxypr opoxy) phenyl ] -4, 6-bi s(2, 4-di nethyl )-1, 3, 5t
ri azi ne, 2-[2-hydroxy-4-(2-hydrpxy-s-octylox;propyloxy)phenyl]-4,6-bis(2,4
di nrethyl)-1, 3,5-tri azi ne, R' +

2- [ 4-dodecyl oxy/ tri decyl oxy- 2- Hydr oxypr opoxy)- 2hydr oxyphenyl ] - 4, 6-bi s(2, 4-d
i met hyl phenyl )-1, 3,5-triazine, |[2-[ 2- hydroxy-4-(2
hydroxy-3-dodecy|oxypropoxy)pheﬂ??f*ﬂP ~R(2, 4- di net hyl phenyl )-1,3,5-triaz
ine, 25 2-(2-hydroxy-4-hexy|oxy)phenéLé4,6-diphenyI-I(%,S-triazine,

2- (2- hydr oxy-4 net hoxyphenyl) -4, 6-di nyl -1,3,@=triazi'ne,
2,4,6-tris[2-hydroxy-4-(3-but oxy- 2hydr oxypr epoxXy) phenyl]-1, 3,5-tri azi ne,

2- (2- hydr oxyphenyl ) - 4- (4- net hoxyphenyl ) 6-phenyl -1, 3, 5-tri azi ne,
2-{2-hydroxy-4-g%é&2-ethyIhexyl-1-oxy)-2-hydroxypropyl

oxy]phenyl}-4,%- I's(2, 4-di net hyl phenyl )-1, 3,5-triazine. 30 Individual
conpounds or m xtures thereof may be used. -22 3. Suitable netal

deactivators arg f.or,exanple N N -di phenyl oxam de, N-salicyl al
N -sal i cyl oyl h§dfaz Rnand R awhish aresidentispl gy fffeyant.anpndenote Ci to Cig alkylenes,

N, N - bi s(3,56-di-t er@ﬁfoibl@{oHy‘ls‘l&yéisrtg)@'sgk?fgl%)ﬁk‘}[s?%{d)nyl ) hydr azi ne,

3-salicyl oyl am no-1, ri‘azol €, bi enzy ene) oxal yl di hydrazi de,
oxani | i de, isophthal oyl dihydrazide, 5 sebacoyl bi sphenyl hydrazi de,

N, N -di acet yl adi poyl di hydrazide, N, N bis(salicyloyl)oxalyl dihydrazide,

N, N - bi s(sal i ¢l oyl PERIERRE 3N GRIAN igi WRigh &5 eraresponiing éﬁ]@‘lba%eolﬁ%bénd’sxo?"

m xt ures t hereof b . Sui t abl e phosphat es and phosphonites that
may be used as heg?Mgigﬁﬁf§§£§§<¥hclude 10 for exanple triphenyl phosphate,
di phenyl al kyl phosphat es, phenyl di al kyl phosphat es,

tri (nonyl phen hosphite, trilauryl osphate, triqctadecyl phosphate,

di S'E eargl B t; Ie%rwﬁ?qa&qu;ﬁ?, B%geﬁqqp%/@yg)pmos onium fluoride, tetrapﬁ/enyﬁ)hos onium
tris(2,4-di-tefelrapdll RO YandP RAsPREdEPhEAHAHRC phaBkAeT Widk | blicularly

di phosphite, bis(2,4-di-tert.-butylphényl)pentaerythritol diphosphite,

bi s( 2, 6-di -t erprefamety$ tetraphsiniphpsmhopiunp phnatate; t Prefered adgiquintssydiphpsphoniim

di i sodecyl oxypent aeryt hritql..di phagphite, . .

bas 2. 4- i -1 or T GREYHS sy ioh AEnyROlbaife 4885 fr dipbfnol [oBpH paticularly
bi s(2, 4, 6-tri splefitled aRidurtsRITRAMIysRARIREIW! B0t ahold ipBNRAB RNfld®phenol. Further
tristearylsorbitol triphosphite _ » ) _

t et raki s( 21 %- deo-easalysts may\optipesy alsabemsed haddjtiemie the phespherinmtselt in order
6-i sooctyl oxy-2,. 0, r. 8 - but.vl.- 12 i ber - - dj spho
ci ne, 6-f|uord%fﬁﬂ§§%f3§?% ?g&@%bgygﬁﬁ¥#¥@l }%%?§3%%ﬁ%%%%%5%e%M%!&%QEQ9

[d, 0] -1, 3, 2- di exsaphasipdikdineesarthi métdls4subh-dseyidroxiddsy hikoxides iyd plyeoyidesret hyl
phosphate, bis(2,4-di-tert.-buty|-6-neth hghenyL)ethyl_ hosphat ¢

6-f | uoro-2, 4, 81,(1tmr@tﬁoaL%altd p%wwm,ﬂefﬁ@% by efs FHsog}@lqr@rﬁ-WmHheéphoc
1 ne, . . . . . 1

2,20 2 nitri | Ot T NoT R ErY. prefeped agg podipm hydrgide pnd sqitum pheaote: o o
-di yl ) phos2thi t €he amounts of the co-catalyst may be in the range from 1 to 200 ppb, preferably 5
2-ethyl hexyl (3,35, 5 -tetra-tert.-butyl -1 1'-biphenyl-2,2"-diyl)phosphite,
5 butyl -5 ot hyfo- SO 31 g% periv iaty bisti b HONB R PEos e GRS LSRR ane.
| ndi vi dual conpoyyafsn.or m xtures thereof may be used. Particularly
preferred are tris(2,4-di-tert.-butyl phenyl)phosphite (Irgafos 168,

C baCGeigy), triphenyl phosphine, or

(2,4,6-tri-tert.-hutyl nhenyl )-(2-butyl -2-et hyl pr. e..30 - diyl osphite
(0 ¢ anox 641, Tpg:RarARI e f Bildlced ufle HABHOP RO ighe mal ik Xud RARRE", G
phosphoni t® ar g @hperature stages fréth (50O)ko 400F, @hd fektd¥hed tirme & Bach stdkemay be
C(CH )~ (11) C§C143)~ (CH3) 3C C(CH~) s (CH~~C

5 minutes to 5 hours, and the pressures are 1000 to 0.01 mbar.




. 000 ~~CCH3)~ ( CCH3)3 (CH)~C Ha~C~e 0-P ~-0-Cte~ ~a~ (13) O 14) (9
-24 5. -Suit abl wopgrogmedie traps are for exanple esters of (3-PaTE#N20 oni c
acid, for exanple the lauryl, stearyl, nyristyl or tridecyl esters,

mer.capt obenzi m dazol e or the zinc salt of-12-nercapt obenzi m dazol e,

zi ncdi butyl dithiocarbamate, dioctadecyl disulfide, pentaerythritol

t et raki s(dodecyl nmer capt o) propi onate. |ndividual 5 conmpounds or m xtures

t her eof may beThspdasetﬁ in@enttoableo lpasiicdrscpnl}sctaaﬂiﬁnlatesmmmmtmn{sahateammih éhe

mel am ne, pon n rrolid andi am de, triall rate urea
Gor fvat ven. TRl Epdbts e e, st T REOR om bt s dacuidt FETRS Ry

al kali netal sgjch%g@gm%[l&al ine earth nmetal salts of higher 10 fatty acids,
for exanple calcium sStearate, zinc stearate, nmagnesi um behenate, nagnesi um
stearate, SOdI umricinol eate and potassium pal mtate, antinony

pyr ocat ech or zinc rocat chol a | ndi.vi dual ounds, or m xtures
Phereot -y belloearpagios SERFIREclont iRYETER M aMtaRe 18 Grdbary ¢he

i norgani c subslsaga@a%orﬁte@h oRS bgmwncam;na{esoxmﬁﬁ@r SPyinéife tddnBiubing dhaki de
or magnesi um oxi de, phosphates, carbonates or sulfates, preferably of

al kal i ne eart hcaneeational opdghitives. coﬁp@ﬂ]ﬂés pelyeterigs q(mﬁd@%mboml ifer aetagmplor
polycarboxyllc ir. s I 4-tent n20|c aci adi pi c
gl%bg/gc gﬂ&’/ahﬁgo éerargri]ys Rts . giNg acryhcda enz t{:lé)ogymers

aci d, dlphenyla dccin

pol ymeric COITpCABSl)s mlsz@ncabyll anstiaceylpe) YPMISIA)i Oﬂmm‘ﬁfaﬁ:)i pBBoldfiay| @PTHE),
preferred are 1, (3,4 -di rreiwlbenz yl i dene)sorbitol,
1,3: 2, 4- di k%arwwm%éhlivmag%bw fing|sughgs polyethylene, polypropylene and

1, 3:2,4-di (ben i i.d of

Ty be used.  2EHeRERRPIRRE! pitiers; deolyBingOPBRMAES el & PATYRRED

cal ci um car bonttephtimidie GRBs polytthgkent tdvepishalgb BETHablysyclaldxest dinethalot um
i i j ydr oxi des, . carbon bl ack,

kaolin, mca, um syl fate, | oxj des and
graphite, wol | n.CPIéOLiY%Séﬁm&étet ene Elygol il FV@P%@&? dpbAG) detspinalic
product s, synt&tﬁa krfa il dtShe %o%g%a&ts 6OMRQBOYS Oéop ngt‘a‘fs%? epga?én% yddRy be

used. 30 - . G her sul additives are nple p |sers
| ubri cant sl5 ermncgc)fql(mesganqodlgwdrml, tevf:prhdw@ctayldmda fatmre;f the dwal gpsstgpents of

fl trol fl t t t1stat

hgent s and_bi ol AEERGEt S8k a3 peLhI e BER P R BReRent AriisSt A nes
are for exanpl gsé hﬁﬁt@résftﬁ'tth@hﬂ)réih&ﬁioﬂé@doxhﬁoﬂé'ﬁts‘l BatheBadditives thcBd8mddAdd US
5,175,312; US 5,216, 052; US 5,252, 643; DE-A-4 611; DE-A-43 16 622;

DE- A- 43 16 g76relqase agentsgstabiisersy a@mmd@tggﬂam@zreta&ants colouring agents and

L e N MRS b RSB g

3,3"-bis 1Z) further inorganic fillers and reinforcing agents.
[5,7-di-tert.-butyl-3-(4-[2-hydroxyet hoxy] phenyl ) benzof uran-2-one],
5, 7-di-tert. butyI 3- (4- et hoxyphenyl ) benzof ur an- 2- one,

3-(4-acet oxy- 3 P @Q&Y) c}lng (Z fﬂg [9@6 aﬁl_on W éljfdﬁﬁhw e cgﬂm%osnmn

3-(3, 5- dlnethy oxy tert. enzof ur one
3-(3, 4-di net hthstbﬂhlyg Jo ﬂ;e?l-mlﬂnticelr in atbatrmhlluemfzprfefardﬂy 2 anB5 wt.%, particularly

2|_1§ |21O)::)| glamsts h{'g egeﬁ%my 9§Q:§ earnJ([i mosypalrtlcuqar%}? ];r%rfeargbly 2018 0 80 lv%.q%,orgferred to

25  the weight of the composition. The further polymeric constituents of the
composition according to the invention may be contained in an amount of preferably
1 to 60 wt.%, particularly preferably 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



H3 (:15). 3 These conpounds act for exanple as antioxidants. |ndividual
conpounds or nwoto2nemes her eof may be used. 20 11. Suitabl e fPaD/ERS202ALY
plasticisers are listed in "Plastics Additives Handbook"”, Eds. R Gachter
and'H. Miller, Hanser Verlag, 3°d Edition3-1990, pp. 775-789. 12. Suitable
nmoul d rel ease agents are esters of aliphatic acids and al cohols, for
exanpl e pentaerythritol tetrastearate and gl ycerol nonostearate, which are
used 25 al one gcoringtonthX inveatiorpinednednsdilny of Gp @n3 A0 tpreferably0ld) fo@5Iwtike, %
referred to the nmass of the conposition. -26 13. Suitable

f1 ame-i nhi bi t i §Eredde themassHf thaosniosisioa: esters, i.e. triphenyl phosphate,
resorci nol di phosphoric acid esters, brom ne-containing conpounds such as
brom nat ed phosphoric acid esters, brom nated oligocarbonates and

pol ycar bonat esThas and|flirths cabtimestson additi@dd-8H0 adyapossiblyl be cBuotiatneblie thepact
nodi fiers e but adiene rubber wi.th grafted-on.styreneacrylonitrile or

ot hyl ot Aacr STIRBIIOR: AEACEEe o9 sy Eirbon Brdhis i b ool astonaisipaieriet
anhydri de, et hyb@fates! At 1130810 WedinaBer ;b’if ﬁfe@n§éf%§t§ﬁtéle‘é‘4 th grafted-on nethyl
nmet hacryl ate or styrene-acrylonitrile, interpenetrating siloxane and
acrylate 10 networks with grafted-on nethyl nmethacrylate or
styrene-acrylonitrile. 15. Suitable polyners.are. SAN, ABS,. PWA, PTF PSU
PPS, pol yol of mhSh SHOSRICES L bR JPUIL I iy spbfiATions sl 45ifay Ftbol5 B Ths ene
rubbers, epoxyAHgisives foP Alysties EMandbusll dshrPRIurpBET 198 TandPerkG canthdr&dify as
wel | as other 15 pol ycarbonates produced in the interface process. 16.
Sui t abl e alft i savgilpbleagents are sul fonate salts, for exanple
tetraet hyl ammoni um salts of C~2HZSS03- or CgF S03'. 20 17. Suitable

col ouring agentss are pignents as well as organic and inorganic dyes. 18.
Conpounds t hat 1 Suitablemndeodags angdor exdtiple: as

3, 4- epoxycycl ohexyl net hyl - 3, 4epoxycycl ohexyl car boxyl ate, copol yners of

gl ycidyl methacryl ate and epoxysilanes. 25 19. Conpounds that contain

benzoacet i o anfiyar Ic BRaiBEblss (3 el Ee- G LRI, 2o o
and 19 actlsas bwyk4.6tdunethyphesol, Thgéydirtmy.-heylﬁﬁs-eﬁhy[imwcﬂdi Qj6adiabttybuyl-aa-

m xtures. The conposi ti .(moul di ng.c nds) ording to the invention
are produced b@“%@?ff@ ?%gdlftg'gglé‘&'lr%ésogg‘glg#‘??%er’)rtaéglicﬁcqap v%“’r‘?gﬁ’:l\‘ﬂﬁﬁn nd

mel t conpoundi ) ' the_d; A {8 -
t enper at ur es o?-g%%[gﬁ?yl%%%?egggh’Focﬁmgglg%legolhtﬂgtcgﬁépééaregﬂﬂé g{s& %?M{Zeggl(‘:a%’g’%ooc

i n convent i onatricgcluhguyipitensly ch6-dstartrbatyhalmkthexmdeethylpbettol,u demydpleemdls that

doubl e-shaft screw extruders. Th i Xi ng of the jndjvidual copstj.tuents may

t ake pl ace suc’&’é%sp?/eIQPaésoR/\eqr?ncgggnsﬁnnﬁ etasﬂl%tfg‘f‘&?: %ﬁd@?@iﬂ? eggﬁ{é’&‘?r\‘y?'éal ly

at about 20 (fREMJHRARET Bl4ietiRT-608" -nefyI@ldell18)BphdrBITP S AdHh Efy1-6-(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-tert.-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(3,5-di-tert.-butyl-4-hydroxyphenyl)adipate.



. The .noul di ng conpositions according to the invention may be used to produce
all types of nwolodedoasticles. These articles may be producedCbEPO2ert i on
nmoul di ng, 10 extrusion and bl ow nmoul di ng processes. A further type of
processing is the production of noul ded angi.cl es by thernoform 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 housing part.g, Foc@phdrels, dorestdngplappltoespherol s P-tocaphdroll CEtdtopE&es, §-
cof f ee- maki ng machi nes, m xers; for office _equi pnment such as nonitors,
printers, copiteeepheradrandhmixtwes thetses(vigmpeE). el ectrical installation
ducting, w ndows, doors and profiled sections for the building and
construction sector, interior fittings and external applications; in the

el ectrical techpolbgyodyifbdl, thidihedd EGerssWoi caxﬁﬁlpwwQ,?th@bisgﬁtert!.-au@ddi tion
t he nmoul ded articles according to the invention nmay be used for internal

fittings arkd smethyipherdl), patX-thibbistdackeiphersth), c| dgl -thiobis@;tedi-putyh3-metipises
and ot her vehicles, a l.I._as for vehjcle body parts. The | ded articles
according to t HPQVe%t‘]'y\%l?‘lOli’%é&'tﬁg"}?‘ftﬁlrﬁé'ﬁéf‘r‘l&aPh%‘Pﬁopéq%‘éh‘oé‘ﬁgolié}p’t'?f@?an?ﬁﬂuI ded
articles incl I AN f £ | b i cal data storage

medi a such as rrlllbg’l g’?’s?ﬂs dérgig%%ﬂgll ng[gdl?gggg orlj Ii| Tgl?cteal versatile discs

(DVDs), packagings for foodstuffs and beverages, optical |enses and prisns,

I enses for illumination purposes, vehicle headlanp |enses, glazing for
bui | di ng and c&&ﬁwﬂ%ﬁw > arf@r r sxamplehi dlemethylansbisttyiseis dbatyl-4-
t ransparent, paneks,. .for £X e f. r eenhouses, . So- £d reinforced
sandw o pither Bettgioheih. oo S EYIs e seh SRR RS on ST Pt Rl 2

serve to ill USﬁnéﬁ*&%R&%étﬂ%@?élbl%}gi)ﬁhéﬁég? debal hylenebi's?ﬁn%ﬂ@'mld%l%lo'ﬁéi?ﬁm es
1 fo 6 The I f np

1 to 8 and conparison exanples pol ymers of Exanplés 1 to 8

wer e produced phennB) t NDlmerhylesettis(6moafl-4HnrliempHencly b @2itrecthyldndhigploetiol A

usi ng tetraphenyl &O%ilhoni um %henol ate as catal yst, sodi um phenol ate_ bei ng
y

|
used i n additi6H- gredd-es2.2 -aihylideneliged, rantsreputylherel). alyisethylidanebis- ar e

shown in Table 1. T acti conditi ar iven.in Table 2. The
relative vi sco(s(illttev'g‘?ty{'ﬁ' SO%B%?R}FS%,’ t hgﬂgérp?tg?;\}igﬂém{[ﬁég?n%gyl%nﬁypén%ﬂl'
viscosity, 1510 llsﬁb%o@,hear Z,ﬁ'Llﬁ&h?l_gnétﬂé[BQa@dixﬁé@?l@éfﬁyI)Iéﬁn&fylﬁﬂéﬁol], 4.4'-

nul tifunctional conpounds are given in Table 3. The conparison exanples 1,
2, 3 and 4 i nvmethglentbie@ro-distestcbutplphendy t hdt'-methylqpebiséeted. -hatgb2 aiatigylt o a
rar ket edunder PHRRDC r adbOHESt DAkl ST Ar 0B e Aok Eas o6d QP (5108 by
Bayer AG The Bﬁkﬂfﬁ%{éhﬁfz-ﬁy‘?ﬁf&%fbieﬁ D-EXR)1Fens], and 6 @,ﬁ%-f?fs@ﬁ&?@@uﬁylA-

pol ycarbonat es that were produced By the i'nterface polynerisation process.
Cor r espondi ng pydsaxe-snandpmaykbuiae, byl , Bdysés-tekGbutyddehytdnext-2-aakthylplmy])-

MO 7 TR L B S R S

determ ned on i i Nj @eds . BSatl hdi
Cl ELAB net hods@lﬁggwfd@ti e ngw il i s

The nelt vi scobisfy(3ivtst. detyd2rhpddx g’ -280Gihesiyl ) ottt -t gt 4-methydgheagldor di ng
to 1SO 11443. The, non-Ne I, fl.ow.b iour wa antifjied. .

cal culat i ng i HERSHBRIG N hiTag S Ey TPy SRBRPhERDIENG 2 hip geteditert-

cal cul ated as B&I?I-M&Hro%yﬁ%?le)ﬁ%]p@%e, %028Bigesl’iteft%@typﬁ-h?@ro%yb-m@th&lﬂ%ﬁyl%- the

melt viscosity at a Sheaf ra
25  n-dodecylmercaptobutane, 1,1,5,5-tetra-(5-tert.-butyl-4-hydroxy-2-methylphenyl)-

pentane.

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

dihydroxydibenzyl 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-hydroxybenzyl)amine, bis(4-tert.-butyl-3-hydroxy-2,6-dimethylbenzyl)dithio-



. 30 The amount of the nultifunctional conpounds was determ ned by separating
t he nmononeri ¢ worpowmes usi ng HPLC (high pressure |iquid chrpopEpgraphy)
after -30 conplete hydrolysis of the pol ycarbonate. These conpounds
wer'e characteri sed by nagnetic resonance.gpectroscopy techniques. Table 1 5
Exanpl e12345678DPC, nol el. 2341 | 781.1731.1981. 168l .1871. 1901. 180BPA,

nol el. 01 01.01.0l.01.01. 0l 0Sodi um phenol at e( ppb), cal cul atedO

00. 00. 00. 00. OGef2pRthaAEQS bis(3,5-di-tert.-butyl-4-hydroxybenzyl)sulfide, isooctyl-3,5-di-tert.-

sodi untTet r aphenyl - phosphaoni unD. 000040. 000040. 000040. 000040. 000040. 000040. 00
0040. 00004pherh!tﬂt£PY4fe¥Béve@né:mmm?ﬂateear bonate; BPA: bisphenol A  -31
Table 2 Reaction conditions for Exanples 1-8Tine (mn.) Tenperature

(C) Pressure (nbar)Precondensati on45190l 000React or |120190200React or

| | 2023080React 8. HydidIbarQReat tnodlonadtéds) 460 2xBmatt idoortaleadi,2-bise3,5-di-tdixam | e

2Evapor at o | 438ey by RIBP A GPIPTES0 P SHEL 4G bORTAT LGRS -+ B anpl o
3Evapor ator | %Zgzmﬁgﬁﬁaor at QfidddbdsiRrrcd toggigﬁgﬁtﬂi%,ﬁ&%ﬁﬁ-blﬁ?ﬁ&fh?ﬂro mle

4Evapor at or |4527 3Evaporator 11130312 eaction conditions for amle
S5Evapor at or | 48278 mapnaipo it (1.1 513 03raeigdReabphenp! | odis(3, pdstdroibuttam | e

6Evaporator 1452755, SEvaporator, 111303l 20. 50Reacti on conditions for Examle
7Evapor at or | éé»@??‘%ﬁ@é’ﬁ%@?ﬂge'l | 1303101. 85Reacti on conditions for Examle

8Evaporator 1452757. 4Evaporator |11303101. 40 -32 MN H NN~i MNI OC~p p~~~O

100~M-~V1~M-~D~~Nv7~~~0 01 ) )
v : ampounds; fgh gx@aple-,3,3:tris- (LS eli-guobutyln NN-n
— 4-hydroxybenzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-tert.-butyl-4-hydroxy-

benzyl)-2,3,5,6-tetramethylbenzene, 2.4,6-tris(3,5-di-tert.-butyl-4-hydroxybenzyl)-
phenol.

15 1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert.-butyl-

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-hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-tris(3,5-di-tert.-butyl-4-hydroxy-
phenylpropioyl)-hexahydro-1,3,5-triazine,  1,3,5-tris(3,5-dicyclohexyl-4-hydroxy-

benzyl)isocyanurate.

25  L.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-hydroxvphenyl)propionic acid with

monohydric or polyhydric alcohols, for example 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, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyl)-
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~~~U - 33 oxaﬂdldehOBl-gﬂﬁalﬁl’ﬁiESz&lome\Bl-tHﬁbéntwﬂcm,r itdedthy ey axdldnatigsthg it ai n
mul tifunctional structural units, they exhibit the sanme flow behavi our as
charact er i sed Bypanged-brdioxympihyhi TPQ0$P§‘@12@@7'&Y§0X3I¥?@YFW{%2-?WEOI ymeri sed

| i near pol ycarbonates of the sane relative viscosity. The pol ycarbonates
are al so characterised by a surprisingly good 5 colour stability during

i nj ection noul difhgEstk’ admBaisisnnbutyivehbdrergieadetholpliea pondbeis  acidndvith
exhibit a h| gh de ree of non- Newtoni an fl ow beI\haw our, which is typical of
a br anched Spol fahydrs er plvbxdricalpohols fon ewnple pithgnethanoli sihanobopogamlof

branchi ng agentyetanol, Rfa88¢and, 2l Behexdfiediol, 1,9-nonanediol, ethylene glycol, 1,2-
propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene

glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyl)-
oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-

10 propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14 Esters of B-(3,5-dicyclohexyl-4-hydroxyphenyDpropionic acid with

monohydric or polyhydric alcohols, for example with methanol, ethanol, octanol,
octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol,
15  neopentyl glycol, thiodiethylene 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-hydroxyphenylacetic 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,
tris(hydroxyethyl)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(3,5-di-tert.-butyl-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.-



1. Melt-polynmerised polycarbonate with a shear thinning ratio (y) that is
defined by thewbiombﬁios\g val ues of the follow ng equation (Q pcr/EP@®R7®™ Yy
>-c+axb - for ally> 1, - wherein a, b and ¢ are constants, and -
c=0.3t00.1, - b =14.831 0.05 - a = 0.1262- 0.005, and x is the relative
Vi scosity of t he pol ycar bonate. 2. Melt-polynerised pol ycarbonate according
to claiml, wherein c 0.2to 0.1. 3. Melt-polynerised %ycarbonate
according to dueylm- d?bx he r6piBnYloxy)éthyBedamide 04 (N4ugahd? t - Hol y nefroged
pol ycar bonat e ﬂord?ng )t%)o %\&r}?gl? cﬁafyrzs {ﬂ to 3, whglelgn a = 0.1262 0.004.
5. Mel t - pol yné¥nisw@lpol ycar bonate of the general formula ( 1) OY OMO OY
wherein the square brackets denote repeating structural units, Mmay denote
Ar or a nultifunctional conpound A, B, C as well as conpound D, Vv
wherein -35 ArlTRYcdBicacqiadindCy hat is represented by Formula (2) (2)
~R)n or a conpound that is represented by Fornula (3) (3) (Rn (Rn wherein
Z denotes €1-C8 al kyl i dene or CS-C 2 cycloal kylidene, S, S02 or a single

ctnyl, butyl, EAE A Sl BUERS NpV ERGBRER D Rh ianth R

mul ti f unct i onali- s@@aﬁ@upq;h&aylén@msﬁaﬁpound o Nt-BR(T, Mdimétaylpéﬁtg)@ piehydnand is
contained in anounts of <1, 500 m wherein the nultifunctional conpound B

i's a conpound déminge f oXMNibas(1- ethyl 3-methylpentyl)-p-phenylenediamine, N,N'-bis(1-

methylheptyl-p-phenylenediamine, N,N’-dicyclohexyl-p-phenylenediamine, N,N’-
10  diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyl)-p-phenylenediamine, N-
isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-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
diphenylamine, for example p,p’-di-tert.-octyldiphenylamine, 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(phenylamino)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 monoalkylated
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-tetramethylpiperid-4-yl-hexamethylenediamine,  bis(2,2,6,6-tetra-



-36 -Ar-4-Ar0 o (B) x and is contained in amunts of <350 ppm wherein the
mul tifuncti onaWOdMFEd C is a compound of the formula - Ar- BEREP@IRDY( C) XX
and is contained in anounts of <200 ppm wherein conpound D is a conpound
of ‘the formula -Ar-O-Ar | (n) 0 and is cenBained in anmbunts of <750 ppm
wherein Y is Hor a conmpound of the formula (4) (R~ (4) wherein Ris H,

Cl- C20 al kyl, C6H5 or C(CH3)2C6H5, and may be identical or different, X is
Y or (I\/DCOO) Ynethplpiperidrdylyschacate,t he Reambrieieangitindpipatidinet-omss, 2,2,6,6-

Compound of -t RETPBRIPGenant 9! ALY o i Hgish et

containing a nelt-polynerised pol ycarbonate according to one of clains 1 to
6. 8. Moulded article containing a congnm tion according to claim7. 9.

Mel t pol yner i shi.o8uiiatde dhiosyrergists eatgr Efuexananie odilayeyly tuedipiopionste ppd/ghi ch

di phenol s %nd/(ﬁgte r@f@l?&gérgg hétgorrers wi th hydroxy term nal groups or
carbonate ternna re produced in the presence of a catalyst at a

tenperature of 150 to 400C and a pressure of 1,000 nbar to 0.01 nbar, and
as catalyst a corrpo nd of the formula (7) R~ + 2 R~ RR3 X is used,

wherei n R1, RZ-\P2-ahsorbess andlightstabilisersigiayibedisedin therqogmesitionsagroplipgie c1
to C18 al kyl er‘tﬁiqm@ﬁu&ﬂ’l&&x@o@ﬁt%fGQWBOB”Q? :pelfé hlgﬂ% § Xl {‘e¥1led to th
conpounds, and denote an ani on c correspon I ng aci d- base
pair H+ + X' H hdsshab t}m piinpositietl. 1. Suitable3&/V-absorbdrs tandolightestalsilisarorargrfocess
accordi ng to claim9, wherein the catalyst is a mxture of

t et r aphenyt%ho€BABR um phenol ate and 1-200 ppm referred to

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.-butyl-2’-hydroxy-5'-methylphenyl)-5-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(a,a-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole, 2-(3'-
20 tert.-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-5-chlorobenzotriazole,
2-(3'-tert.-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl)-5-
chlorobenzotriazole, 2-(3'-tert.-butyl-2’-hydroxy-5'-(2-methoxycarbonylethyl)-
phenyl)-5-chlorobenzotriazole, 2-(3'-tert.-butyl-2'-hydroxy-5'-(2-methoxycarbonyl-
ethyl)phenyl)benzotriazole, 2-(3’-tert.-butyl-2'-hydroxy-5'-(2-octyloxycarbonyl-
25  ethyl)phenyl)benzotriazole, 2-(3'-tert.-butyl-5'-[2-(2-ethylhexyloxy)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-5'-(2-methoxycarbonyl-
30  ethyl)-2'-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol 300; [R-
CH,CH,-COO-CH,CH,.]», wherein R = 3'-tert.-butyl-4'-hydroxy-5'-2H-benzo-
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81 tetramethyl-4-piperidyl)hexamethylenediamine and  4-morpholino-2,6-dichloro-
15  1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-

tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, the
condensate of 2-chloro-4,6-bis(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-
1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-
tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetra-
20 methyl-4-piperidyl)pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-
piperidyl)pyrrolidine-2,5-dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, a condensation product of N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-
dichloro-1,3,5-triazine, a condensation product of 1,2-bis(3-aminopropyl-
25  amino)ethane and 2,4,6-trichloro-1,3,5-triazine as well as 4-butylamino-2,2,6,6-
tetramethylpiperidine (CAS Reg. No. [136504-96-6]); N-(2,2,6,6-tetramethyl-4-
piperidyl)-n-dodecylsuccinimide, N-(1,2,2,6,6-pentamethyl-4-piperidyl)-n-dodecyl-
succinimide, 2-undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-oxospiro[4.5]decane,
a reaction product of 7,7,9,9-tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-
30  oxospiro[4.5]decane and epichlorohydrin, 1,1-bis(1,2,2,6,6-pentamethyl-4-piperidyl-
oxocarbonyl)-2-(4-methoxyphenyl)ethene, N,N'-bis(formyl)-N,N'-bis(2,2,6,6-

tetramethyl-4-piperidyl)hexamethylenediamine, diesters of 4-methoxymethylene-
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10  butoxanilide, mixtures of o- and p-methoxy-disubstituted oxanilides and mixtures of

o- and p-ethoxy-disubstituted oxanilides.

2.8.  2-(2-hydroxyphenyl)-1,3.5-triazines, for example 2,4,6-tris(2-hydroxy-4-

octyloxyphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-di-
15  methylphenyl)-1,3,5-triazine, 2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-
triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine, 2-
(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-
hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-
20 hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-
triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-
dimethyl)-1,3,5-triazine, 2-[4-dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-
hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-
hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
25  2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hydroxy-4-
methoxyphenyl)-4,6-diphenyl-1,3,5-triazine,  2,4,6-tris[2-hydroxy-4-(3-butoxy-2-
hydroxypropoxy)phenyl]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-
6-phenyl-1,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyl-
oxy]phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine.
30

Individual compounds or mixtures thereof may be used.



10 10 'SY13"10% & ()-Y!SY13"10%

& ()- Y yF* F' 1080764’ LLEMVE NN} [ 90P1! NY3" 109%& () - Y! aY3" 10%8CT/EPORIZT ROV’ (
)- & & 10%&' () - &310%&' () - #@L0%&' () - NOO. QRYS. S} A?0P1! NF1' 10%&' () - Y3" 10%&' () -g
| XY3" 10%&. ()-g! SY3"10% () - g10%: () - 10%&-Q2~. SSVTWIXTyTzTTTr S4310% () - sY10
%&' ()-S10%&' ()- 10 10

101\ Y1 4G 109%& () -!aYl 4G 109%& () - TUYVWAKYZWU3r S4! k3- F' 10988&' () -! f 3F" 10983&
()- !a3F"10% .3 Sujtable metal deactivators are for example N,N'-diphenyloxamide, N-salicylal-

|1 F3"109%& ()-!1109& ()-I!110%& ()-| ZZt[\\\\\#\}oPlsBlO%&'é 109 () 10986
10986 10984 XK4)N 1mml(hydnagm Nigokis@Ealayiaybibydgpe Ny \-diatert)-putgids

1109 ():1 @ OME LTS8 F3" 10%& ;
109& (§ ) e °2‘8’B§s’ﬁ’ﬁ%¥ﬁp ﬁ“’%‘%‘”ﬂ%&sp' 100 S%Fgﬁé ) g {piazole,

| XF@F" 109& ( )bis(benzylidene)oxalyl — dihydrazide, oxamllde isophthaloyl  dihy dra21de
#1008 () - 100/&'% dxdYdzd( d\ dadbddbCs s 100 (d% #S109& () - SF10%&! )- 510%55()-
10 10 10y8ﬁ.0%ﬁ§e gcoy thispbenyd g~ mdsaziges 3" MM diacetyhmipoyd o dibyydragde,  N,N'-

101\ F( 2 1ovr (e Ealisy Byl ) Sk bag 00N PR EPranigy s 4V

anWCF&lOO/&' IﬁlthcﬂtﬁrV@exﬁ[)ou\{aQO/&n(hures ﬂlﬁ/&f@a?]&%ec() mLO%& ()-m
10rmmm9%" o\ u] urudE: / 10 10 109%& ()-!10%& (

109%& ()-109& ()- Y7109 ()-F,/10%& ()-"u_u uf uu2vvwxV4/
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)pentaerythritol
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'-biphenyl-2,2'-diyl)phosphite], 2-ethyl-
hexyl(3,3',5,5 -tetra-tert.-butyl-1,1'-biphenyl-2,2’-diyl)phosphite, S-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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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, carbon 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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15 suchas

(13)

These compounds act for example as antioxidants. Individual compounds or

mixtures thereof may be used.

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

Eds. R. Géchter and H. Miiller, Hanser Verlag, 3d Edition, 1990, pp. 775-789.

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

example pentaerythritol tetrastearate and glycerol monostearate, which are used
25  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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13. Suitable flame-inhibiting additives are phosphate esters, i.e. triphenyl phosphate,
resorcinol diphosphoric acid esters, bromine-containing compounds such as
brominated phosphoric acid esters, brominated oligocarbonates and polycarbonates,

as well as salts such as C4F9SO;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

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

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

polycarbonates produced in the interface process.

16. Suitable antistatic agents are sulfonate salts, for example tetraethylammonium
salts of C12H25803' or CgF7 SO,

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.

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

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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melt extruding the resultant mixtures at temperatures of about 200°C and for

example at temperatures of 200°C to 300°C in conventional equipment such as
internal kneaders, extruders and double-shaft screw extruders. The mixing of the
individual constituents may take place successively as well as simultaneously, and
5 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 and 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
construction 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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The following examples serve to illustrate the invention in more detail.
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Examples

Examples 1 to 8 and comparison examples 1 to 6

5  The polymers of Examples 1 to 8 were produced by melt polymerisation of diphenyl
carbonate and bisphenol A using tetraphenylphosphonium phenolate as catalyst,
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 5,000 s,

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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complete hydrolysis of the polycarbonate. These compounds were characterised by

magnetic resonance spectroscopy techniques.

Table 1

5
Example 1 2 3 4 5 6 7 8
DPC, mole 1.234 1178 1.173 1.198 1.168 1.187 1.190 1.180
BPA, mole 1.0 10 1.0 1.0 1.0 1.0 1.0 10
Sodium phenolate
(ppb), calculated 00 0.0 0.0 0.0 0.0 0.0 125 100
as sodium
Tetraphenyl-
phosphonium 0.00004 | 0.00004 { 0.00004 | 0.00004 | 0.00004 | 0.00004 | 0.00004 | 0.00004
phenolate, mole

DPC: diphenyl carbonate; BPA: bisphenol A
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Table 2
Reaction conditions for Time Temperature | Pressure
Examples 1-8 (min.) (°C) (mbar)
Precondensation 45 190 1000
Reactor I 20 190 200
Reactor 11 20 230 80
Reactor 111 10 250 50
Reactor IV 10 270 25
Reaction conditions for Example 1
Evaporator | 45 275 5.3
Evaporator 11 130 312 0.55
Reaction conditions for Example 2
Evaporator I 45 275 7.3
Evaporator II 130 312 1.35
Reaction conditions for Example 3
Evaporator | 45 275 7.3
Evaporator 11 130 312 1.00
Reaction conditions for Example 4
Evaporator | 45 275 7.3
Evaporator 11 130 312 1.85
Reaction conditions for Example 5
Evaporator [ 45 275 7.3
Evaporator 11 130 312 0.98
Reaction conditions for Example 6
Evaporator | 45 275 5.5
Evaporator 11 130 312 0.50
Reaction conditions for Example 7
Evaporator 1 45 275 7.0
Evaporator 11 130 310 1.85
Reaction conditions for Example 8
Evaporator 1 45 275 74
Evaporator 11 130 310 1.40
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, J polycarbonates 5 and 6 exhibit a high degree of non-Newtonian flow behaviour,
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5. Melt-polymerised polycarbonate of the general formula (1)
[ I, o
Y l. 0] M o _l 0) ¢

wherein the square brackets denote repeating structural units,

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

compound D,
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'()-R610% & ()-R610% & ()-R610% & ()-R6Q6I L, 10% & () - R6M, J

>10% & () - R610% & (K- R6 14808 (3) sulketitMictdoot 81sihstiRged phdiyl,) mab 0 W& yl.) etiRd10% &
'()-R610% & ()-R610% & ( Fiak?%rj%% - R6"B&<10% & ()-R610% & () - R6MI, J

>109% & () - R610% & () - Re1U¥d &~( §* 109% & 10% & ()-R610% & ()-R610% & ()-R
6109 & ()-R610% & ()-R610% & ()-R610% & ()-R6

_R610% & () - R610% & () - R610% & ()

n denotes 0, 1 or 2,

wherein the multifunctional compound A is a compound of the formula

=0
0 (A)

|
X

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

compound B is a compound of the formula



L ZZ 1 X<10% &10% & () - R610% & () - ReMd, J

>10% & () - R61OMOQ24)70R6CC<10% &10% & () - R610% & () - R610% & ( peRER@REI9( ) - R6
10%6 & ()-R610% & ()-R6"$' () BC<10%0% & ¢ B6R61MI, J
>10% & ()-R610% & ()-R610% & ()-R6) *+, -./ 0t X<10%4.0% & ()-R610% & ()- R610% &
"()-R610%W & ()-R610% & ()-R610% & ()-R610% & ()-R60123456"B&<10% &' () - R610%
"& ()-ReMd, J
>10% & ()-R610% & () - R610% & () - R66+A9-0@BPIPre110% & () - R610% & () - R610% & (
)-R610% & ()-R610% & ()-R610% & () - 10%6‘&' () - R6BDFGHKqU5pP0110% &' () - R610%
"& ()-Remd, J
>10% & ()-R610% & () - REBKLMNOPQRt X<11Q96 &' () - R612g )-R610% & () -R610% & (
)-R610% & ()-R610% & ()-R610% & () - STUVWKz" B g_LO% & ()-R610% & () - R610%
& ()-R6M, J
>10% & ()-R610% & () - ReXYZ[\]"_ tX<105 & 10% & ()-R610% & ()-R610% & () - R610
W& ()-RE1OW & ()-R610% & ()-R610% & ()-R6_"acehvVet X<10%40% & () - R610% & (
)- R610% & () - R6M, Jand is contained in amounts of <350 ppm, wherein the multifunctional
>10% & () - R6hj | npgr SCG+13%6 & \(S‘) %W&O%%gl O‘V' & ()-R610% & ()-R610% & (
) - R6109% & () - R6109% RMBOURG &t 15 AR PR rmUlRe (1096 & () - R6(10% & () - R6( 1
0% & ()-ReMd, J e AN ——
>10% & ()-Réyz{| ~I L, 10% & ()- R610% ?)QR61 Y ()-RE610% & ()-R610% & ()-R6
10% & ()-R610% & ()-R6z"B&, 10% & () - % &HHORE10% & ()-R6110% & ()-R610%
"& ()-ReMd, J
>t X, 10% & () R610% & 10% & () - R610%@& () - REVOY &(C) - R610% & ()-R610% & ()-R
610% & () - R6z"B&, 10% & () - R610% & ()1R610%)<% ()-R610% & ()-R610% & () - ReM,
J

>t X, 109 & () - R6109%6 & 10% & () - R610% & () - R610% & () - R610% &' ()-R610% & ()-R
610% & () - Ror R2X, 104000 cbiaRE4 QN6 ShumRBEO%08 phmPOIGR MLT is a

> 2,1010% & ()- R6109% & ()- R610% & ()- R6109% & () - R610% & () 109 & () - RéuY=
2,1010% & () - R6' 109%chpounikef owsfarniyla RoM, J

>109% & () - R6pT81010% & ()- R6(10% & ()- R6(10% & ()- R6(10% & ()- R610% & () - R6
109 & ()-R610% & () - R6z*>pT81010% &A= 58 () - R610% & () - R6MI, J

>109% & () - R6gG81010% & () - R610% & () - % & ()pRBLO% & ()-R610% & () - RE10%
"& () - R6qUIGB1010% & () - R6110% & () - ReMJ]| J

>109 & () - R610% & () - R6t X<1010% & () - R6I9% & () - R610% & () - R610% & () - R610%
"& ()-R610% & ()- R610% & () - R6z"B&<10% & ()- R610% & () - R610% & ()-R6MI, J

>10% & () - R610% & ()~ O & 1006 & R
610% & ()- R610% & (%ndgg}é(@%@}é%?h é@gﬁﬁi 10@;%%&8% & gbli(é‘)lc@t@?% 9{? %f?gs)m%
"& ()-R6M, J the formula (4)

>10% & () - R6t X<10% & 10% & () - R610% & ()- R610% & () - R610% & ()- R610% & () - R
610% & () - R610% & () - R62 B&<10% & ()—R&10% & ()- R610% & ()- R610% & () - R610%
"& ()-R6MI, I >

t X<109% & () - R610% & 10% & () - R610% 0% & ()-R610% & ()-R610% & () - R6
10% & ()-R6 27 X<10% &10% & () - R6109 & () T¥610% &' (4)- R610% & () - R6M, J

wherein

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

different,

X is Y or -(MOCOOQ)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



>pT810% 10% & ()-R6' 10% & () -R610% & ()-R610% & () -R610%W & ()-R6>10% & ()-R
6109 & ()- R6 zwopi@1064 1096 & () - R610% & ()- R610% & () - R6109% BCT/EPRANLILY) >

I #$& ()1 P410%40% & () -R610% & () - R610% &-(3Y~R610% & () -R610% & () - R6>10% &

()-R610% & ()-R6)*+,-./z2"B&410% & () - R610% & () - R610% & () - ReMd, J

>10% & ()-R610% & () - R6/0245678| PA10%40% & () - R610% & () - R610% & () - R6J10%W

& ()-R610% & ()-R610% & ()-R610% & () - R689:

<>z">| PA10%4.10% & () - R610% & () - R610% & () - RoMd, J

>10% & () - Re>@BDEFGHGK/ 10% & () - JRE & :)- RGN & () R610% & ()-R610% & ()

-R610%&()-R610%'&'()-R6HIJ : 6 ‘«-,! -R610% &' () - R610% &
' () - R6M, J ' (2.1

>10% & () R6NPQRSTUV0S71096 1096 & () - R6"GM96 & () - R6" 109 & () - R6" 10% & () - R61

0% & ()-R610% & ()-R610% & () - RGVWK[ ] _vV60S710%40% & () - R610% & () - R610% &

()-R610% & () -R60Migem osmon contalnlng a melt-polymerised olycarbonate according to on

>_acf ghij gK/ 10% & () - R% & ()-Re%d0% & ()-R610 098 & ()-RE10% & () - R610%&(

) - R610% & () - R6j ki nﬁrda'imgl{/tQ@lO%& ()-R610% & ()-R610% & ()-ReMd, J

>10% & ()-Réruz}_C/ 1010% & ()-R610% & ()-R610% & ()-R610% & ()-R610%'&' ()-R

610% & ()-R6"B& 10% & () - R610% & () - R66MI, J

>10% & () - R610§6 & (Moteidd Hti&ld donbhiR &Q%’ﬂl ok hccBﬁﬁ to14ihr REJ10% & () - R61

0% & ()-R610% & ()-R610% & () - R610% "B&410% & () - R610% & () - R6Md, J

>10% & ()-R610% & () - R610% & ()-R6pT810% 10% & ()-R610% & () - R6>10% & () R6

10% & () RO10% & )RR ki SRR ) nRooRRIBRLI MRS L RN O

>10% & () - R610% &' (JiphmoRS hAMHEL QAebBn4tk - HRogdIers. with RyURHE Stethina6 18ap%' 6) - R61

0% & ()-R610% & () - RGB&810%& ()-Remd, J

>040% & () - R610% & Y2yl qnz@zaot%lam@i gmm%%pm@%ﬂc@rﬂmr&swe 1R6 PosRtalY ) Atk 1094

003 & () Re1096 & T PRBIETR () s 3 Dt oL AR o o0

& ()-R610% & () - R614%akilys) a BorhPSInd d)thRptAUWa&7] ) - R6kO310% & () - R610% & ()-R
6R10% & ()-R610% & ()-R6(10% & ()-R610% & () - R610%& () - R6VV6k0B10% & () - R6
10% & () - R610% & () - R610% & () -R6M, J _

> 2310% & ()-R610% & ()-R610% R ()-Re10% & (|)-R610% & () - R610% & () - R6B&310
% & ()-R6MI, J >9409% & ()-R610pE & () JR610% & () - R610%6 & () - R6

gG310% & ()- REMLO% & () - R610% & () - 10%&( -R610% & ()-R610% & ()-R610% &
"()-R6 RA—P——

kOB10% & () - R6MLO% & () - R610% &' () - 10%&( -R610% &7() - R610% & () - R610% &
' ()-R6z"B&310% & () - R610% & () R610‘V<R&( RO[LOY & ()-R610% & ()-R6Md, J >

1 "pT310% & ()-R610% 10% & ()- ReA0% & ()-R610% & ()-R610% & ()-R6>10% & ()-R
610% & () - R6"#% ) +r R2T31010% & () - R610%& ()-R610% & ()-R610% & () - R6M, J
>+/ 359;

= 231010% & () - R610%u&d,) - R610% & () - R610% & () - R610% & () - R610% & () - R6=?@
ABCuY=731010% & ()- R6' 10% & ()- ReM, J

>10% & ()-R610% & () - R6CDEFGHI Jt X<1010% & () - R6610% & () - R6610% & () - R610%
& ()-R610% & () - RE1QYE& () - R610% & () - R6BIKLMNOPz_>1<1010Q%

sY% 10%6& () - 10% & (% ReMd

Rl, R2, R? and R4, which are identical or different, may denote C, to Cj3
alkylenes, C¢ to Cjp aryl 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 pKy of <11.



C>10% & () -R610% & () - RGPQRSZ[ bA1010Q%  S$! 10%8' S& ()- 1110% ' 1 & ()-
SF&10%s' s& () -Wo2084 s& ()- s, $10%' s& () - 10Q@B10QBvU4101 spdDidbds (o) -

ss109M M& ()- ss, 109 M&' ()- s& 109 M&' (B8-10s' s10s' s10s's

s97210%"' s& ()-AYi|[:vU4101l s sLLz109MWE ()-:sS SLLZ10%BME ()-:s

sLLz109WMMVE ()-:s sL 109 M&' ()- +H 10% & ()- s#109M M&' ()-OF [:vUW4101l s

s, 109M M& ()-s Q0" 10% & ()-zs VI"109%0' 0& ()-zs QQL10% +& ()-S

sLLz109M M&' () H0. sLVehravinMis@fion Ebetss HodordinpO@ocddifm) 9, wherein the catalyst is a

SYMLO% & ()-MLO!'"1'10!"110!'!s $610% ' 1 & ()-. ss3109 *()- sH. 109

M& () - 05f | [: vU4101mixiure ﬂff%ﬂ@zaﬁ‘?mélp esphmle%ﬁé@nefa-te ahd S RPY I erted to

s#, 1096 & ()- $510% &dfuhn, ot sd@¥nSphenolhie] (=1 [: vU4101 s s, 109% & ()-s

S Y)910% & ()- LO $10%'s& ()-zs L+ 10%'s& ()- s 10% & ()-

@s-10% & ()-vU4101l s &10%S) S&' () - (10%) & ()- 10'10'10's s 610% & ()-

9@ @AO% & ()- | 9@ @0%#& ()-}aAvU4l01

S & L10%S) S& () -fL10YB) S& () -fL10US) S& () - sL10¥S) S& ()- 109 & () -

S10%5' S& ()-hLO41f L10%S) S& () -fL10Y®) S& () -L' fL10US) S& () -fL10Y®S) S& () -fL1O

¥8) S& () -'1 KO41f L10%S) S& () -' fL10US) S& () -fL10YS) S& ()-fLL10OUS) S&' ()-' fL10OYS

)S& ()-ox|[:041fL10 s,1098(& ()- ['f1l0%8(;& ()- #@OWB(& ()-&

Kf 10%8(+& ()-4 fl10%&R& ()-4 1098(& ()-nopgw{vWl 10%y & ()-

s, 10%&' ()-108(108(108(& 071098(& ()- s4nl0%B(& ()- +s/1098(& ()-{.|[:vWsl

s 10%| =& ()- s 10%j)& ()- 5L10%& ()-& 10%& ()- 03 10%& ()-f 10%i & ()-

9| [NA41101010 + 4109%& ()- + -109& ()-m& ~*109& ()- ~'"109%& ()- s

10%9 QG & ()-: W[[NA41101010 LF 10%Z&Z& ()- L10%W&Z& ()-& 10%Z&Z& () -
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