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Shear Thi nni ng Behavi our The present -ilnvention relates to a novel

~nel t-polynerised pol ycarbonate that has a flow behaviour simlar to that
of a linear polycarbonate that has been produced by 5 interface

pol yrmeri 5%b@?_rb&ﬁf@@ﬂﬁﬁ?ﬂLoﬁCSﬁatmhimitnhiﬁemmimar bonate, as wel |l as
noul ded artrclres produced therefrom The invention also relates to a
process for the production of this polycarbonate. Polycarbonate is
produced industrial | ns. of - L O

transest erf i%ﬁef’gfpvl\éﬂg%/lh@%gﬁo%%?@ dﬁ%F ?E)r’rllgrﬁ'lre ;ﬁgﬁ gﬂ?ga?gg%%g)ﬂ?at%g%anelt .
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carried out wthout the use-of phosgene or chlori r]at ed sol vents1
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i 11 uncURGHARY eRie s mepaeq oty The P k) Baf RIBet (COBALR OFe

whi ch | acks hh@iomysihit BoRh®0adte St ruct ural units capable of undergoing
br anchi ngfﬁﬁas gnl y a ?I %ht non- Newt oni an fl ow behavi our. Pol ycarbonat es

produced using the nelt polynerisation process contain, nultifunctional

st ruct ur al Palycarbonate és Ipregvcod industiadly, by mecana of te interlace grecesy 9T Xy
Newt on

jan 'flow bghavi our. ,The_upavoi da i mul R u i onal
br anc hhﬁg wpnsgpRcation, g e, PRy ¢ Wgﬂpg{o@n@é&g{gﬁ oﬂ&'lcggs%nom%gn%l!s
descri bedf ba _eﬁﬁ(?ﬁ:c?obéks%%&&ﬂﬂgﬁn&mgy Afhponynt fHi%2-i6@An beBEriedOn
account of "their |

erent flow properties it is g_i L};i ult to se?c[)hese
two types ofit wishqudheuse:ofphosgenepreklpheaed golvents.o o é'ﬁ’ﬁ%‘e’f HI@BF n
moul di ng processes_or extrusi on pro S | lineROlanaRLES €d
pol ycar bon&YéhecB’ﬁ‘Fgﬁcﬁé’rB‘ieéﬁﬁ}ﬁ?hsg&@ﬁ gfet% h%t@?géﬁtgﬂ%enm trieB _
polymers do not contain any multifunctional structural units. This type of linear
15 polycarbonate, which lacks the multifunctional structural units capable of

undergoing branching, has only a slight non-Newtonian flow behaviour.

Polycarbonates produced using the melt polymerisation process contain
multifunctional structural units, are highly branched, and have an excellent non-
20 Newtonian flow behaviour. The unavoidable production of multifunctional
" branching st'rueturai units during the polymerisation is known and is described for
example in Angéwandte Chemie 20, pp. 633-660, 1956. On account of their
different flow properties it is difficult to use these two types of polycarbonates
interchangeably in for example injection moulding processes or extrusion processes.
25
Typical melt-polymerised polycarbonate contains branching units that lead to an
excellent, non-Newtonian flow 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 polycarbonate are given.
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the shear thinning ratio. The branching unfortunately also |l eads to an
~unaccept abl e yell ow discolouration. 30. DE 42 38 123 A describes a
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produced having a pronounced non- Newt oni an fl ow,_ hehaviour. | nf%qgi tion
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speci al brbghaviowry I addition specigh b@.“lﬁlﬁats%l?‘@f%é’eg‘é T Breetae fiounced
Pg{];{\'ie\évﬁ,gmrﬁgqaafglﬁdo ! b %f e\e’v'\.rtggfg&afli@ﬁdﬁéﬁbﬁﬁﬁ gne WscliRLd, 55 WRISEEG Spectl

i me and reaction tenperature, a
suf f i cisentrefauighip betwelh BRcRhdHR tieé A feactbicethpeiahire,a suffisienttaimbeed
paranmeters so as to achieve the pronounced non- Newtoni an fl qw behavi our
whi | e r et afrbranchings beingproduced (hese; defingd paraEeess 50 35 R ACIEVe B8 The
obj ect of the present inventiongis EQVi de.: it = 1Ol \
pol ycar borﬂf’%"‘ﬂ'ﬁﬁ iH%“'H%@g?’Ba? c%?wpbglba&}Wegﬂlflﬁa?& glbg@céﬂnggétgéfcehotog t hose
of an int ng&‘ﬁeSBPﬂhM'ﬁﬁlﬂcﬁﬂﬂnﬁ@J ycar bonat e, wherein these pol ycarbonates
shoul d have an excell ent”™ colour and colour stability. 15 This object is

achi eved by a nelt-polynerised polycarbonate with a shear thinning ratio
(y) that is define the |]imtin al ues.o e f ] Lan (Q
c + axty > @99{%@5&%% ppspgimg?qu%ygig\fipr&%%pgﬁ A%El%agrqgﬁ DA atd
constants, haRfl rheological properties that are comparable to those of an interface-
polymerised polycarbonate, wherein these polycarbonates should have an excellent

colour and colour stability.

' 15 *This objeét 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@ e+’ >y>crax’
20 - forallyz21,
- wherein a, b and ¢ are constants, and
- ‘¢= 0.3 to 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 bebaviour. 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
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- 'c 0. d02/077064 preferably 0.2 to 0.1, and nost pref epaiBrozTLY
- b 14.831 0.05 to 0.02, preferably f 0.04 to 0.02, and nost
~preferably about 0.02, and 25 - a = 031262 0.005 to 0.003, preferably

0.004 to 0.003, and nost preferably about 0.003, and x is the relative
viscosity of the polycarbonate. The shear thinning ratio serves to
quantify WagoliPut PERaY HAHeE S8 %0 MPRscdslty A Shkar #e bRS10001sS rildikinegd as
the ratio o e VIiscosity at a ?ows ear"rate to the viscosity at a high
shear rategt28canrding to the invention the shear thinning ratio is the
ratio of the WO 021077064 0 9 SEP 2005 PCT/ EP02/02719 3 viscosity at a

- shear rate of 50s' to the viscosity at a shear rate of 5,000 s' neasured
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but nevertHel ess a slight non-Newtonian flow behaviour that is
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~The melt-polymerised polycarbonates according to the invention correspond to the

general formula (1)

SRR o Y—_PO-—M———O ”ml AOY R (l)

... wherein the square brackets denote repeating structural units, -
' M = '.ma;(;éenote Ar or a multifunctional cdmpound A, B; C as well as compound
D, |
20

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

:l:‘ @

R),

or particularly preferably a compound that is represented by Formula (3)
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e Whérei n AWE83015864 conpound that is represented by For mBCA/EPE30%72 20 or

" particularly preferably a conpound that is represented by Forrmula (3) WD

+ 02/ 077064 4 wherein (3) 0 9 SEP 2005 -4#CT/ EP02/ 02719 Z denotes Cl1-C8
al kyl i dene or C5-Cl2 cycl oal kylidene, S, SO2 or a single bond, 5 R
denotes a substituted or unsubstituted phenyl, nethyl, propyl, ethyl,
butyl, d or Br, and n denotes 0, 1 or 2, _wherein the nultifunctional
conmpound A is a compound of ormul a Rnd rmay be contained in an
anount of |ess than 1, 500, 7pPW\y [ 755 than 1,000 =kpprh, nost
particularly preferably |ess about S4& ppmi@ythe polycarbonate,
wherein the nultifunctional yund B is(ﬁ conpéﬁ%d of the fornula
-Ar-O-Ar 15 Ho and may be contai ifed in an arfount of |ess than 350 ppm
preferably | ess than 250 ppm nost particularly preferably |ess than
about 100C3€n1jn t he pol'ycarbonate, 20 wherein the nultifunctional

conmpound R compound of the formula 0 9 SEP 2005 WO 02/ 077064
PCT/ EP02/ 02719 5 O o ~ (O

A denotes C,-Cy alkylidene or Cs-C;; cycloalkylidene, S, SO; or a single bond,
5 R denotes a substituted or unsubstituted phenyl, methyl, propyl, ethyl, butyl,
Clor Br, and n denotes 0, 1 or 2, '

wherein the multifunctional compound A is a compound of the formula
—Ar—
=
C‘? CVIRN
X
10 and may be contained in an amount of less than 1,500 ppm, preferably less than

1,000 ‘ppm, most particularly preferably léss than ‘about 500 ppm in the -

polycarbonate,

wherein the multifunctional compound B is a compound of the formula
—Ar-O—Ar—
O

(IJ (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
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x X and nmayoheoeeeed ai ned in an anount of |ess than 200 ppar/Epobzmebl y o

| ess than 150 ppm nost particularly preferably |ess than about 100 ppm
*in the polycarbonate, 5 wherein conpouid D is a conpound of the formula
-Ar-O-Ar (D) and may be contained in an anmpount of |ess than 750 ppm
preferably I ess than 500 ppm nost particularly preferably |ess than
about 300 ppmin the polycarbongte, ~1Q wherein Y is H or a conpound of
the formula (4) wherein 15 (RN ZS)—R_ y be identical or different and
denotes H, Cl-C20 al kyl, C6135 Ju’_ C( H5, and n maybe 0, 1, 2 or 3,
20 wherein X = Y or -(MOCOOY, WQZ/O 7064 0 9 SEP 2005 PCT/ EP02102719
wherein Mand Y have the neani ngs gi ve(h above@nd these definitions also
apply to the conmpounds nentiongd hereijnafter. “The pol ycarbonate
according to the invention has X wei ghiX average nol ecul ar weight 5 as
determ ned by gel perneation chromatography of 5,000 to 80, 000,

f er abl : ' | 00 t
20000 a2t e ¥ bebuge® 1R aniioR0e R el A0V bmbpRESERRY sy a0 10
mul ti f unct i 50'pgm AR PaRitulrBgireferibbnidss than tbeut 1100 ppitd inghd polyedrbonate,

5  wherein compound D is a compound of the formula
—~Ar-O—Ar—
Y o©

and may be contained in an amount of less than 750 ppm, preferably less than
500 ppm, most particularly preferably less than about 300 ppm in the polycarbonate,

10  wherein

Y is H or a compound of the formula (4)

O @
(R) :

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

wherein X =Y or {(MOCOQ)Y,
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O 1 x PreodR&@pIig4t he nul tifunctional conpound B corr esRETdEPRH2TIBe
followng formula O 1 x o-Eo Preferably the multifunctional conpound C
- corresponds to the followi ng fornul a:-§0O 02/077064 7 PCT/ EPO2/ 02719 09
SEP 1005 Preferably the multifunctional conpound D corresponds to the
follow ng formul a: The production of aromatic pol ycarbonates according to
the nelt twhetsiaVemdY bave e mdaniige @bes abSvd il e dbfinktidhe 200! dpply foOr
exanple in_"Schnell", Chem stry and Physics of Pol ycarbonates, Polyner
Revi ews, \IbF compoyndsanentiosedhereimsfielsher s, New York, London, Sydney 1964,
in D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate Research Center,
Al'lied Chem cal Corporati on, Moristown, New Jersey 07960, "Synthesis of
Pol y( est er TieapdlpfabshatORRb ﬁ)théih RREEMRls Dhvei We%l@élﬂﬁw& t
Pol ymer Chem stry Edi tion, Vo 9, 75-90 (1980), . Freitag, U
G'i go, 5P. Rs deteimpiped by, gdllmmacattw clBagetograghy' ‘G105 9&&1’[@6@;&065 ‘praferably

cai 1 on. - 10850 1804085 hnd st iy preReabint s B0 f0podi , Cher ana p. R

wul | er "Polycarbonate" i n Becker/Braun, Kunststoff- Handbuch, Vol. 3/1,
Pol ycar bonat es, Pol yacetal s, Pol yesters, Cellul ose esters, Carl 15
Hanser Ver Angreféemblythas thecfiolawinga8@&ningp. 117-299. The pol ycar bonat e
according to the invention, which nay al so be a polyester carbonate, is
produced by the nelt transeste L{ication reaction of suitable diphenol
and carbonic acid diary ] presence of a suitable catalyst.
The 20 pol ycar bonat e—+a Nded- by t he condensation of
carbonat e ol i goners 2.1)

10 Preferably the multifunctional compound A corresponds to the following formula:

(Al)

Preferably the multifunctional compound B corresponds to the following formula:

CH, CH,
AT
CHy, ¢ CH,
? B1)
X

Preferably the multifunctional compound C corresponds to the following formula:



"cont ai ni NOwOY9HPH¥s L €r M nal groups or carbonate term nal pqwmgz-ﬁpgﬂjSEP 1005

suitabl e diphenols as well as carbonic acid diary] esters. WO 02/ 077064
PCT/ EPO2/ 02719 "P 2005 8 Suitable carbenic acid diaryl esters in the
context of the invention are di-C6 to Cl4 aryl esters, preferably the
di esters of phenol or of alkyl-substituted phenols, i e di phenyl
carbonate, dicresyl carbonate and di-4 -tert-butylphenyl carbonate.

Di phenyl carbonat g .rly pr ef ed. ¢33.,Syitabl e carbonate

ol i gonmers are deg ; nol ecul ar wei ghts
of 220 to 15, U0\ HrE i - 2 2 al g/TTcl ude

unsynmmetrical di am=H es . Hi Xtfe of aryl
substituents. Most partlcu"l arf 47 e pﬁ’enyl cresyl ca@) nate and
4-tert.-butyl phenyl carbonatg Suitable giaryl esters also in

m xtures of nore than one di-JC6-Cl4 aryllester. Most parti cul arI y
preferred are m xtures of di Bﬁenyl carboﬁate, di cresyl carbonate 15 and
di -4-ter.-butyl phenyl car bonate Referred to 1 m)l e of di phenol, the

carbonL 26 GBI SRR ORI e Bt e ™

particularly preferably in anpunts of 1.05to 1 15 nole. 20 Swtable

di hydr oxybenzene corrpounds in connectlon W th the i nvention are those
that correspond toAexmul R\t | R denotes a

substituted or ung butyl, d

®1)

The production of aromatic polycarbonates according to the melt transesterification
5 process is known and is described for example in “Schnell”, Chemistry and Physics
of Polycarbonates, Polymer Reviews, Vol. 9, Interscience Publishers, New York,
London, Sydney 1964, in D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate
Research Center, Allied Chemical Corporat_ion, Moristown, New Jersey 07960,
“Synthesis of Poly(ester)carbonate Copolymers” in Journal of Polymer Science,
10 Polymer Chemistry Edition, Vol. 19, 75-90 (1980), in D. Freitag, U. Grigo, P.R.
Miiller, N. Nouvertne, Bayer AG, “Polycarbonates™ in Encyclopedia of Polymer
Science and Engineering, Vol. 11, Second Edition, 1988, pp. 648-718 and finally in
U. Grigo, K. Kircher and P.R. Miiller “Polycarbonate” in Becker/Braun, Kunststoff-
Handbuch, Vol. 3/1, Polycarbonates, Polyacetals, Polyesters, Cellulose esters, Carl
15 Hanser Verlag Munich, Vienna, 1992, pp. 117-299.

The polycarbonate according to the invention, which may also be a polyester
carbonate, is produced by the melt transesterification reaction of suitable diphenol
and carbonic acid diaryl esters in the presence of a suitable catalyst. The
20  polycarbonate may also be obtained by the condensation of carbonate oligomers
containing hydroxy terminal groups or carbonate terminal groups, and suitable

diphenols as well as carbonic acid diary] esters.



or 'Br, andywp @ases 0. 1 or 2. WD 02/077064 9 0 9 SEP 2%,“02,02-913 SEP 2003
PCT/ EPO2/ 02719 Most particularly preferred di hydroxybenzene conpounds are
1, 3- di hydroxybenzene, 1,4-dihydroxybe?zene and 1, 2-di hydr oxybenzene.

Sui t abl e di phenols in connection with The invention are those that
correspond to 5 Formula (6): HOCH (6) (Rn (R n wherein Z denotes

Cl-Cg al ky I ky! 18 d, 10

%5 denot esélggagjﬂeocfrﬁ?&? gjd ?1558( St tﬂ&?%{')}ﬁe tgonfytﬁ%%ﬁg?%}%glopglﬁpe& hyl ,
tyl, d didsterk fodf -sibgtitered| B,

4u4y di hyd?rgi)?gil&shggéfleﬁagogﬁsdll shtedr%f)r(y%ngﬁgﬁ rﬂ'[sutc}ldf | dg FchoR, Le.

1, 1- bi s(4- daphcrmlyparbngaty,c@¢rg$yéxawbonale 2any s %ﬁyﬁrm}ﬂh@bﬂl xadepage,

1, 3-bis- roxyphenyl ) benz i s(4- hydr oxyphenyl ) benzene,

bi s(4- hydr ﬂ@énﬂﬁ@ﬁ51 FHQEQHQQYQW%?gﬁﬁ hydr oxyphenyl ) pr opane,

2, 4- bi s{ 4- hydr oxyphenyl ) -2 20 net hyl but ane,
2,2-bis(3-nethy|-4-hydroxypheny|)propane, 2, 2-bi s(3-chl oro- 4-

hydr oxyphe Suita)bla eqrboye e],igchher(s Bresdedenitedibyl the abgratr Eompmubee(ly Withenblzodar

2, 2-Dbis- t hyl dr oxyphenyl ) pr opane,

bIS(3 5- d|H@H@NﬁQz@%QQBAQQVéhenyI)- sul fone, bi s(4-hydroxyphenyl)sul f one,
1, 2-bi s[ 2- (4- hydroxyphenyl )i sopropyl ] -

Suitable di-Cg-C)4 aryl esters also include unsymmetrical diaryl esters that contain a
10  mixture of aryl substituents. Most particularly preferred are phenylcresyl carbonate
and 4-tert.-butylphenyl carbonate.

Suitable diaryl esters also include mixtures of more than one di-Cg-Cy4 aryl ester.
Most particularly preferred are mixtures of diphenyl carbonate, dicresyl carbonate
15  and di-4-ter.-butylphenyl carbonate.

Referred to 1 mole of diphenol, the carbonic acid diaryl esters may be used in
amounts of 1.00 to 1.30 mole, particularly preferably in amounts of 1.02 to 1.20
mole, and most particularly preferably in amounts of 1.05 to 1.15 mole.

20
Suitable dihydroxybenzene compounds in connection with the invention are those
that correspond to Formula (5):
OH
HO
' &)
(R)n
wherein
25

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

or Br,and n denotes 0,1o0r2.
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behzene, ;Yén%bﬁbgf(4-hydroxyphenyl)isopropyl]benzene, PCT/EP02/02719 s
1, 4-bi s[ 2-(4-hydroxy 25 phenyl )i sopropyl ] benzene,
1,1-bis(4-hydroxypheny|)-1-pheny|ethap&L 2, 4-bi s(4-

hydr oxyphenyl ) - 2- met hyl but ane,

2, 2-bi s(3, 5-di chl or o-4- hydr oxyphenyl ) pr opane,

2,2-bis(3,5-di bromo-4-hydro nyl d .

~bi s( 4- hy&?‘S ptP@ﬁ';‘/‘r#‘?g‘Y 3,%3%30’{1’% ne‘%‘??{x‘ﬁ%go B8 Sompaunds, o 8., 130 o g
SEP 2005 Reydiekpbenlehe] 9,41d1RydrogfbeRadriei 2t 1150-tihydroxybenzent. di phenol s are
1,l-bis(4-hydroxyphenyf)-1- phenyl et hane,

2, 2- bi s(4- hydr oxyphenyl ) propane, 4, 4'-di hydroxydi phenyl, 1, 1-

2. 2 bi o 3, SUHPY OiRbbacth i oREetBh Y {f: BEAGSS iy those that comrspond o
1, 3-bi & 2_—‘:6!1.h{mg(63§<yphenyl )i sopropyl ] benzene. 5 Suitable diphenols al so

i nclude m xtures of nore than one di phenol, a copol ycarbonate being
formed if a m xture were used. The nost particularly preferred m xtures

are 1, 3-bi s[ 2- (4- hydr oxypheny opr opy)Tobeqgzene, 1, 1-bis(4-
hydr oxyphenyl ) - 3, 3, 5- t r ihi@ 3 OTEx 3 OH
2, 2- bi s(4- hydr oxyphenyl ) pr opatag 10 4, X 4d hydroxydi(QhenyI and

2, 2-bi s(3, 5-di brono- 4- hydr oxy+g enyl)proq. e. In addi'tion a branching
agent may be added, such as cé Jounds that "contain three functional
phenolic OH groups. This woul d obviously branch the polynmer and would
i ncrease the non-Newtoni an fl ow behavi our of the polynmer. Suitable 15
br anchi ng- whgeem s i ncl ude phl orogl uci nol ,

3, 3- bi s( 3- net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-di hydr oi ndol e,

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

net hyl - 2, 4.76- t 1 igghde T LLUCR A TEEN orfEPC A R§cloalkylidene, S, SO or a single bond,

1, 3,5-tris(4-hydroxyphenyl)benzene, 1,1,1-tris(4-hydroxyphenyl)ethane,
tri s(44Qydr oxyphenyl ) phenyl net hane, 2, 2-bi s-

Sy OBy A B0 R e, e, o, o, b,

2, 6- bi s(2- hydr oxg¢Hx, adet hyl benzyl ) --4- et hyl phenol , 2-(4-hydroxyphenyl) -
2- (2, 4-di hydr oxyphenyl ) pr opane, '
hexaki s(4- (4- hydroxyphenyl i sopropyl ) phenyl) -

n denotes 0, 1 or 2.

15
Preferred diphenols are 4,4'-dihydroxydiphenyl, 4,4'-dihydroxydiphenyl sulfide,
1,1-bis(4-hydroxyphenyl)cyclohexane, 1,2-bis(4-hydroxyphenyl)benzene, 1,3-bis-
(4-hydroxyphenyl)benzene,  1,4-bis(4-hydroxyphenyl)benzene,  bis(4-hydroxy-
phenyl)methane, 2,2-bis(4-hydroxyphenyl)propane, 2,4-bis(4-hydroxyphenyl)-2-

20  methylbutane, 2,2-bis(3-methyl-4-hydroxyphenyl)propane, 2,2-bis(3-chloro-4-
hydroxyphenyl)-2-propane, bis(3,5-dimethyl-4-hydroxyphenyl)methane, ~ 2,2-bis-
(3,5-dimethyl-4-hydroxyphenyl)propane, bis(3,5-dimethyl-4-hydroxyphenyl)-
sulfone,  bis(4-hydroxyphenyl)sulfone,  1,2-bis[2-(4-hydroxyphenyl)isopropyl]-
benzene, 1,3-bis[2-(4-hydroxyphenyl)isopropyl]Jbenzene,  1,4-bis[2-(4-hydroxy-

25  phenyl)isopropyl]benzene, 1,1-bis(4-hydroxyphenyl)-1-phenylethane, 2,4-bis(4-
hydroxyphenyl)-2-methylbutane,  2,2-bis(3,5-dichloro-4-hydroxyphenyl)propane,
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane, and 1,1-bis(4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane.
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‘orthot er e&p%ﬁﬁhﬁg& t et r aki s(4- hydr oxyphenyl ) net hane, PCT/EP02/02719
t et raki s(4-(4-hydr oxyphenyl - i sopropyl ) phenoxy) net hane and

«1,4-bis((4',4"-di hydroxytriphenyl) nmet qél ) benzene, isatin biscresol,
pentaerythritol, 2,4-dihydroxybenzoic 'acid, trinmesic acid and 25
cyanuric acid. Suitable catalysts for the production of the

pol ycarbongtes accordi.ng to the invention, are for.e L e thosenof the
general f | RO§t7) Pajigs y,i)mpﬁggﬂz%ll&ph?,}}?& ef'f %,{ﬂs{%ggdrgxgg}gngggls

PCT/ EPO2/ YRS ﬂll) | g | deptiin difhdrfver enty. may
denot e m%@@f@aﬁ?’férzﬁg@, %h?@l@%gy aryl S‘Eor ' rpgﬁéghé{y& oafl kyl s,
and X maypis@gideoxphamyPs, 3| Piritheteyicdichexane, e QObis (3 ditcodoalsdrpey-r  H+ +
X t-~ M has apKbof<ll. 10 Preferred catalysts are tetraphenyl

phosphoni uphehyptopaes andek,3-RistAA-hydnespheanDisapropdlbegersay| borate and

t etraphenyl phosphoni um phenol ate. Mst particularly preferred is
t et raphenyl phosphoni um phenol ate. Preferred anmounts of phosphonium salt

catal ysts auigablel OdipRerldds 8al6®! fcRle MhikeneS off phereolthar henendiphenol, a
particularly preferred amounts of catalysts being 10-4 to 10-6 nole per
nol e of di pipelyskrboRatet heing formedif at mlmesvmsyl@?;gi ohkfl meshipagigutarlysed in
addi tion to the .phasphoni um .4 rder .to .i.n r 2 the
pol yner i saP‘?eg‘WCdSEfBﬁ . AL &f@'b??'%ﬁ?ﬁw&gl yl IS%#IS@E%?]? &ehgli’glbg(%nd

al kali ne eqydBxyBHeays-3, %5 imethyltydlonstates. ablowsdasydesipaeny)apates of
l'ithium sodium and” potassium “preferably hydroxide, al koxide or aryl

-oxi de 3@l t 4,46lihydomkiydiphens] sind 2:-biis(3,3-dibrgmpddiydrexaupkany)progauen hydr oxi de

and sodi um phenol ate. 20 The anounts of the co-catalyst nay be in the
"range from1l to 200 ppb, preferably 5

In addition a branching agent may be added, such as compounds that contain three
functional phenolic OH groups. This would obviously branch the polymer and

. would -increase the non-Newtonian flow behaviour of the polymer. Suitable

15  branching agents include phloroglucinel, 3,3-bis(3-methyl-4-hydroxyphenyl)-2-oxo-
-23-dihydroindole,  4,6-dimethyl-2,4,6-tris(4-hydroxyphenyi)heptene-2, 4,6-di-
methyl-2,4,6-tris(4-hydroxyphenylheptane,  1,3,5-tris(4-hydroxyphenyl)benzene,
1,1,1-tris(4-hydroxyphenyl)ethane, tris(4-hydroxyphenyl)phenylmethane, 2,2-bis-
 [4,4-bis(4-hydroxyphenyl)cyclohexyl]propane, 2,4-bis(4-hydroxyphenylisopropyl)-

20  phenol, 2,6-bis(2-hydroxy-5'-methylbenzy})-4-methylphenol, 2-(4-hydroxyphenyl)-
2-(2,4-dihydroxyphenyl)propane,  hexakis(4-(4-hydroxyphenylisopropyl)phenyl)-
orthoterephthalate, ltetrakis(4-hydroxyphenyl)methane, tetrakis(4-(4-hydroxyphenyl-
isopropyl)phenoxy)methane and 1,4-bis((4',4"-dihydroxytriphenyl)methyl)benzene,
isatin biscresol, pentaerythritol, 2,4-dihydroxybenzoic acid, trimesic acid and

25  cyanuric acid.

Suitable catalysts for the production of the polycarbonates according to the invention

are for example those of the general formula (7)
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400C, the residence tinme in each stage nmay be

09 SEP 2005
& 't0°150 PPbwoanRd7fEest particularly preferably 10 to 125 ppgrrpsmesab case
' cal cul ated as sodium The pol ycarbonates may be produced under reaction

the pressures are 1000 to 0.01 nbar. WO 02/077064 -12 0 9 SEP 2005
PCT/ EPO2/ 02719 The present invention also provides pol ycarbonate

conpositions that contain t"re pol ycarb tﬁs according to the invention,

as wel |

as noul ded articl es{ contaRiing spuc

conpositions. 5 The

25 |r5tenperature stages from 150 to
15 mnutes to 5 hours,

and

conpositions according to the invgntion y contain, in addition to the

pol ycar bonates or pol yester &ar bodat es, flurther polyneric constituents

and conventional additives osshbl e | yeric constituents are for

exanpl e

styrene/acrylic/nifrile tlerpol yners (SAN)(7)

acrylic/butadi ene/ styrene tgrpol ymirs (ABSK— pol y(nethyl nethacryl ate)

(PMWA) ,

fluorinated pol yol e"r ns (PTFE), pol yphenyl ene sul fide (PPS),

pol yol ef i ns such as pol yet hyl ene, pol ypropyl ene and et hyl ene/ propyl ene

rubbers,

ERREMi] €SI ns, polyesters such as polybutylene terephthalate

(PBT), polyethylene terephthal ate (PET), polycycl ohexene di nethanol

(PCT),

copol yesters. of ethylene glycol and cycl ohexene di nmet hanol

tere hihal ratio qQf th titu nt G,
copoPyestehg %%ig n% &k{j?l}/%lld%wgl O%Béfee &BH m%t”ﬁllé’ﬁ-re)

terephthalic aCIthg,@ %terls%C%'Bgcle ylsGRRSt | tuents of 4:1: (PETG),

oduced by the interface process and

as wel | .

as. other pol yCarbonates

~also mxtures of the aforenentioned conponents. Further additives include

nmould release. agents, stabjlisers, antioxidants, me retardapts, :
col ouri ng agent $Mayndenols gnanion in yhich "1‘-’65’é?’*1’‘?ﬁ\I‘:J\h‘}ge"'a"tl‘iH ﬁ@sealiféhﬁg ,+aﬂ <

anti-trickle agq,pk 3&@4 18s organic and 20. further inorganic
AT orcrn

fillers and rei

gents The pol ycarbonate according to the

invention may be contained in the conposition

15

20

25

‘Preferred catalysts are tetraphenylphosphonium fluoride, tetraphenylphosphomum

. tetraphenyl - borate and tetraphenylphosphonium phenolate. Most particularly

preferred is tetraphenylphosphonium phenolate. Preferred amounts of phosphonium

+ ;- salt catalysts are 10% t@_} 10® mole per mole of diphe_nth,'thc most particularly

-preferred amounts of catalysts being 10* to 10° mole ﬁe_r mole of diphenol:. Further
‘ cO-catélysts ﬁIa‘y optionally also be used in addition to the phosphonium salt in order
to increase the rate of the polymerisation. Such co-catalysts include salts of alkali
metals and alkaline earth metals, such as hydroxides, alkoxides and aryl oxides of
lithium, sodium and potassium, preferably hydroxide, alkoxide or aryl oxide salts of
sodium. Most particularly preferred are sodium hydroxide and sodium phenolate.
The amounts of the co-catalyst may be in the range from 1 to 200 ppb, preferably 5
to 150 ppb, and most particularly preferably 10 to 125 ppb, in each case calculated

as sodium.

The polycarbonates may be produced under reaction conditions that are carried out
in temperature stages from 150° to 400°C, the residence time in each stage may be

15 minutes to 5 hours, and the pressures are 1000 to 0.01 mbar.
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aceor di ng WO @KE766hventi on in an anount of preferably 5 tRCTIBPOAO2TAP

particularly preferably 10 to 90 w.% and nost particularly preferably
20 to 80 wt.% referred to 25 the weigi- of the conposition. The further
pol ynmeric constituents of the conposition according to the invention may
be contained in an amount of preferably 1 to 60 wt.% particularly

preferabl yTHe E)@eséﬂk itvefifiora Ao rpReVideapolycatbandty cpmpbsitiand Yhat ZohtairdGhent .
referred to the weight of the conposition. 3Q The conp03|t|ons may

contain uppqlascagboweso@ccpmé fagheyinyentiop, 49 wall 9§ moulded rasticles comtn@mg |l ed
or rei nforce;;ll rmul? g conposition, of in organic-materials such as
fillers ant PR IHP i ng agents. Flanme retardants may be contained in
t he conposition WO 02/077064 13 0 9 SEP 2005 PCT/EP02/ 02719 according to
the invention in an anount of up to 35 W% preferably 10 to 25 w.%
referredl tdhe mommmsiions acnerdmgrp@sthc iioventibhemay acmhtdiny ihedddionstd thent s
or addltlves th ossi bl ontain in th 5 co I tions
SGcordi ng. PUYEHBORR 0 GRIVEsier AGROORAIES | UG BORYREaDSRETBUE! FL ¢ er
carbonat es coﬁeﬁubﬁdl U%Hﬂﬁ%@éj hep&isibad t ﬁ‘élyﬂn&m 0stiglenBX aFP! €or f
substances can be found in many publications, such as for exanple in the

Addi tives EMexﬁlwsdlcﬁBﬁlaanneﬂofﬁAMr pﬂwllcmaﬁieaddtya@m d¢epobymgral |y

ronophenol SABSb; pashtaT Hgtariiale) CMALR). HueBiReR eieletios” (M. s
but yl - 4¢6- ?bl}?ﬁéﬁﬁ‘l%ﬁ’ﬁde s dhol P@feﬁns Bedhyhs ﬂol?étﬁjflleﬁ@ elﬂﬂ’jfpro ylene and

2,6-di-ter utyl - 4-n but yl pheno -di -tent’-butyl-4-1sobut yl phenol ;
2, 6-di cycl @ﬂy&ﬂrxylprdpmehymphas;olqpoxy resins, polyesters such as polybutylene

(! IR S ot B 080 R

no nyl phenol 11‘? poliR¥teRe of |etlﬁ%% gl'ycolbilﬂn eV@6hexBnd 'Eli’méth%l GtRRpRthali®r
exanpl e 2, dlnonyl 4 20 met hyl phenol

-2, 4-di met h)abuian(a]raueref ﬂytltwnd.'ensiituerys 9I]bhé BCTGR, copalynsiers pif e@iylene-glycol
.15 . . and-cyclohexene dimethanol terephthalic acid in a ratio of the two.constituents of

. 4:1 (PETG), as well as other polycarbonates produced by the interface process and
also mixtures of the aforementioned components. Further additives include mould
.-release. agents, -stabilisers, antioxidants, flame retardants, colouring agents and
pigments, antistatics, nucleating agents, anti-trickle agents, as well as organic and

20. fuarther inorganic fillers and reinforcing agents.

The polycarbonate according to the invention may be contained in the composition
according to the invention in an amount of preferably 5 to 95 wt.%, particularly
preferably 10 to 90 wt.%, and most particularly preferably 20 to 80 wt.%, referred 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
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met hyl heptyagesn77864 Y! ) phenol , PCT/EP02/02719
2,4-dimethyl-6-(1" -nethyltridec-1"-yl)phenol. 1.2.

Al kyl t hi orret hyl hpenol s, for exanple _

" 2,4-dioctylthiomethyl-6-tert.-butyl phenol

2, 4-di octyl t hi onet hyl - 6- met hyl phenol ,

2, 4-di octyl 0 0

di dodecyl t%l%lne hﬁ{é "ﬁ’gﬁ%}% edﬁﬂ&Tt%fg t%rgts)&a{tn/&’ ergfeléanoy };10 R/zgrgdﬁ’
hydr oui nongferfedfto ﬁi&&ﬁﬁs&af&écdﬁlpdsﬂfdn but yl - 4- met hoxyphenol ,

2,5-di-tert.-butyl hydroqui none, 2,5-di-tert.-any|hydroquinone,

2, 6-di phenyl - 4- octadecyloxyphenol 2,6-di-tert.-butyl hydroqui none,

2,5-di-ter 30 4-
3,5-di- ter'i*n 5@5%‘?&%&%‘1 soI e, tgeg that may possibly tie Com}ﬂy r(l)%t/hghenyl
st ear atse affinfistions acebirdin@rtb thdomwlhmﬂr iy eddittorptocthy |pbbdatb@hetes/}iﬂy6§é1077064
-14 0 9 SEP 2005 PCT/EP02/ 02719 1. 4. Tocopherols for exanple
a- t ocopher aitborRtasoansfHustiated hereinafias b rmasans of exaseRlgher ol , and ni xt ures
thereof (vitamn E). 1.5. Fydroxylated t hi odi phenyl ethers, for exanple
2,2'-thiobis(6-tert.-butyl-4- 5 nethyl phenol),
2, 2" - thi obirgésg- @@&mﬁ&&aed’agl Be fofnd' mtrhmqb ﬁlﬂlﬁ:at:&list, sudhiay for3exmmiply lin pieenol ) ,
4,4" -thiobis(6-tert.-buty Iphenol 4, 4 -t hi obi s(3, 6-di-sec-anyl -
phenol ), 4Add1tiyr:s(f2’r 69th Wndhpﬂa/f | JHS%s andj are. cqmsleml@ i dene
bi sphe fpg exanple 2,2 nethylenebls(6-tert.-buty| 4- 10
nmet hyl eng 5 2'-nethylenebis(6-tert.-buty|-4-ethy|phenol),
2,2 nethylenebls[4 met hyl - 6- (a- et hyl cycl ohexyl ) phenol ],
2,2 nethylenebls(4 nethyl 6- cyclohexyl phenol ),
2,2'-nethyﬂ b Antye prefarieyampienol ), 2, 2 nethylenebls(4 6- di -
tert. -butylphenol) 2, 2 -ethylldenebls(4 6- d|-tert - but yl phenol ),
2,2 -ethylidenebis- (6 tert.-butyl -4-isobutyl phenol ),
2,2 -met hyllelmm?' ][a&ﬂ(ﬁo@%ﬁbl@,eﬂbi!kémﬂteﬂl}&)ﬂl-tert -bﬁtymhaﬂedh)'lphenol 2-tert.-

a, a-

2,2' -rnet hyTenebi s | met hyl benzyl ) -4 nonﬁpphe nol ]
et hy| dhebibstyd-4e6-dimethylphenalit y2.6itirtert.ybutyl-4-ethylphenol 6 dl*tel't bUtyl 4-n-

11 b1 o5, IRIPAGEE 2 8y eBibondl O tyclopencl metiylotenol

but yl - 5- ety n%tﬁw@ycwﬁehﬂm Bldlméﬁ)?l%ihhﬂdlpﬁﬁflﬁbctadecyl-ﬂf-mcthylphenol 2,4,6-
1, 1 3- trls(5 cert.-buty

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

may be linear or branched in 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'-
mgthylheptadec-l'-yl)phcnol, 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.
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“hydr oxy- 2wighii-eeny! ) but ane, PCT/EP02/02719
1,1- bls(Svf%rt - but yl - 4- hydr oxy- 2- net hyl phenyl ) 20

« 3-n-dodecyl ner capt obut ane, ethylene _,,
glycol-bis[3,3-bis(3'-tert.-butyl-4'-ﬂydroxy- phenyl ) butyrate],
bis(3-tert.-butyl-4- hydroxy 5- nethylphenyl)dicyclopentadiene,

bis[2-(3" - tert.-but -hydrox net tert ut vl - 4--net hyl p
henyl ] - tééphi‘—’ﬁ%ﬂéé@— on fffagt é??m’lt‘l‘ﬁﬁﬂ ?@é?%?%h%ﬁ%o}’h%{fphng'

2, 2-bi s(3, r @hypenyl ) propane,

2, 2-bi s(5 u? Oﬁgheltog g ml&- %édtpél‘)?eygﬁ rre?rﬁyfphenyl )-4 25

n- dodecylnercaptobutane 1,1,5

5-tetra-(5-tert. -butyI 4- hydroxy 2 metgyl phenyl ) - pent ape. 3
and S- benzyi. Hydroxyld kg hery, fop' examiplés 2 -tb@PtS(GEﬁmh"Iy 44 -

O gt ). S B AN e PGS e

mer capt oa I 4l _ y d -

bi s(4-ter tcpq‘te@‘t’lﬁ’yl uy Elﬁgbég?%?' 22 iﬁlﬁwx tphetio 8 HAARBRY S 3T a8aml-
9 SEP 200%hehsl}/ EHWS@Z@%&@ BMW@E(?\I phenol) dlsulﬁde

bis(3,5-di-tert. butyl 4- hydr oxybenzy )sulflde | sooctyl-3,5-di-tert. -

but yl - 4- hydr oxybenzyl rrercaptoacetate 1. 8 H., d nzylated nal onates, for

gﬁ? ;rlp | g ﬂl :-,. | _2’ _ bl hé gl‘_ tLor example 2,2'-methylenebis(6-tert.-butyl-4-

o s s S S PR B ot

benzyl ) mal gafuyee6- (er%eMl'c@&loﬂxe)@l)ﬁheﬁcﬁ:f r emtrhmhjaluheﬂls)(nhmwl}e-ayao}lmxg(s 5
-di-tert. -butyl- 4-hydroxybenzyl)nmalonate. 10 1.9. Aronmtic

hydr oxybenplydnoto rrplga ﬁnlsﬂlyimpble%amwMinﬁihﬂphmOé), ( 32.3-methydanebistiib-gdi--

4- hydr oxybenz -trineth

1, 4- bi s( 3, B 1‘%}'8? 0By P2 #thy i‘é?‘&i’lﬁffg@hi?ﬂbuﬁyl@h@og %t r%‘i‘?@’cdl"r?‘l’tﬂénzene
A L et e e

flbgtygrﬁ_yaﬁhéddmo) 1, @aﬁmemﬂéﬁbﬁm(iammweﬁwmﬂmﬁphemp 5 dw-t ert.
methylenebis(2,6-di-tert.-butylphenol),  4,4'-methylenebis(6-tert.-butyl-2-methyl-
- phenol), 1,1-bis(5-tert.-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert.
butyl-5-methyl-2-hydroxybenzyl)-4-methylphenol, -1,1,3-tris(5-tert.-butyl-4-

hydroxy-2-methylphenyl)butane, 1,1-bis(5-tert.-butyl-4-hydroxy-2-methylphenyl)-

20  3-n-dodecylmercaptobutane, ethylene glycol-bis[3,3-bis(3'-tert.-butyl-4'-hydroxy-
phenyl)butyrate],  bis(3-tert.-butyl-4-hydroxy-5-methylphenyl)dicyclopentadiene,
bis[2-(3'-tert.-butyl-2'-hydroxy-5'-methylbenzyl)-6-tert.-butyl-4-methylphenyl]-
terephthalate, 1,1-bis(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-tert.-
butyl-4-hydroxyphenyl)propane, 2,2-bis(5-tert.-butyl-4-hydroxy-2-methylphenyl)-4-

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-
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‘hy8ir oxyaniyhRhihes: 5- 1 azi ne, PCT/EP02/02719
2-octyl mercgpt 0-7&, 6-bis(3,5-di-tert.-butyl-4-

- hydr oxyphenoxy) -1, 3, 5-tri azi ne, R
2,4,6-tris(3,5-di-tert.-buty|-4-hydroQ9phenoxy)- 1,2, 3-triazine;
3,5-tris(3,5-di-tert.-butyl-4-hydroxybenzyl)i socyanurate, 1,3,5 20

11

tris(4-tert.-butyl-3-hydroxy-2,.6-di et hyl henz hSOCYANUr Ak & c 4: 4o
2,4,6-tri stE?PE'E’ﬂ%R e rhﬂe.@*s Bﬁﬁ?%%“ﬂy‘gﬁ%%ﬁﬁ’eeﬁ%ﬁg“@% : %‘3@’5 ordsterts
1,3,5-tri Sﬁ@yl&-ﬁ%dﬂoﬁ Een‘z%b!ﬂcaﬁsbﬁbéﬂit@?(%

phenyl propi oyl ) - hexahydro-1, 3,5-tri azi ne,

1,3,5-tris(3,5-dicycl ohexyl -4-hydroxy- benzyl)isocyanurate. 25 1.11.

vl BB IGR, SalpllS” B bR, bbStecy12.2-bis6.5 gt
-butyl -s4- Wﬂgﬂ%&g&&&g@r&%ﬁm&hﬁ; diotBdedFrbaBSeR L but{ B4 BydioxyS-inettt 1-4-h
1 ro1ohic acid th I

drox hen nonohydri ¢ or pol yhydric™al cohols, for
exanpl e w bénzgbiabmate, et hdidodecymercapoathy!l-232-bis(h 6 idanert. ;busgtdabipdranyl |,

1, 6- hexanedi ol ,. 1, 9- nonanedj ol ., .et hyl ene gl ycol , - .pr.opanedi ol

neopent y| PFRz¥Bmalangte, q l?&'ﬁh@%és'ﬁp%@ﬁﬁhylbg‘fﬁk%i%ligadﬁ”g@j ,ﬁl"ieﬁ"gl"%fl ene

gl ycol , pept ' hwspﬂr (hydr oxyet hyl )i socyanur at e,

N, N - bi s( heﬁgi%kgt%%p 86?077064 -16 0 9 SEP 2005 PCT/ EP02/ 02719

oxam de, 3-thiaundecanol, 3-thi apentadecanol, trinmethyl hexanedi ol,

trimethylol - propane, 4-hydroxynethyl- |_-phosphg-2,6,.7-1ri.,0xabicyclo

[ 2. 2. 210 ooddaAromati hydsoxyhengy! compdunds, for,fxam SN s s B Rt P 1 1o

ionic aci dsw 0 [ dric : L§. ith =
4 Ebaﬁyﬁeﬁ%rgn_ ;)Oict',x,fit t;rﬁnefﬂ{ylﬂéﬂdﬁ%’ I,QJC??R@S il teﬁ.oﬁutﬁlxﬁ'ff?ﬁx%xw |

met hanol , etha anol, 1 -octanol’, oct’adecanol, 1, 6-hexanedi ol,

1, 9- nonane temty])-28 |5\6- eamgthytimenzerik, 2-2,46-tpdSedidert.-msylethydioxygbenapl);

t hi odi et hyl ene gl ycol, diethylene glycol, triethylene glycol,

pent aer yt hPPEML tri s(hydroxyet hyl )i socyanurate, N, N -bi s( hydr oxyet hyl ) -
oxam de, 3-thiaundecanol, 3-thi apentadecanol, trimethyl hexanedi ol,
trimethylol- 10 propane,

4- hydr @&y mdt Wy [Triazine aepipauddss fot- exampleahit dis{baty ndcditoes-ths-di-teridudt er s

o3t Yot ol LS00 4 S0 B MR RO
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})-1,3,5-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  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-hydroxyphenyl)propionic _acid with

monohydric or polyhydric alcohols, for example with methanel, ethanol, n-octanol,
30  i-octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-
propanedibl, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene
glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyl)-
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oct adecanolyg g2nfroggexanedi ol , 1, 9-nonanedi ol , ethyl ene gl weaiEpe2/02719 s
1, 2-propanedi ol , 15 neopentyl glycol, thiodiethylene glycol, diethylene

- glycol, triethylene glycol, _pentaeryritol,

t ds(hydroxyet hyl )i socyanurate, N, N -bis(hydroxyethyl)oxam de, 3-

t hi aundecanol , 3-thi apent adecanol tri met hyl hexanedi ol ,

trimethylo n XYTR

2,6, 7-tri oé)ﬁ%rﬁgéc? ‘[’%“‘2 o@t ane 3&? ‘%?BP Est eertléylla?xage@d tn%?t%lylof)u

| - 4- h dr oxpapind, adsidiexyasitisy1 W-phospipBydtrioxabicyclpialy/2ipdmne. al cohol's, for
exanpl e W|th met hanol , ethanol, octanol, octadecanol, 1,6- hexanedi oI

1, 9-nonanedi ol , ethyl ene gl ycol 1, 2- propanedl ol , neopentyl gl ycol,

t hi odi et hy .ﬁeE%{e¥00| h I | ;%triglhl)( ES &K}/n({gl acid with

pent aeryth

N, N -bigs(h Q]ﬁﬁﬁfc | h &R1th mktkanol, KR8 rReasmdo! |
trimet hyl hg%ane | omh% thﬁ%&ggogglfg - hydr oxymetohyl

phospha- 2, Bpdtatelj coctidecamdlp [,8-h2xaiedimdt ah%nonarmélol,Amﬂué@eofleC(@, 1,2-
5-di-tert.-bu |-4-h drox en. 1 ro_ {onic acid, X I .
N, N -bis( SPB’PGPeql%IF freopsint IleF%F%W% glﬁF‘b‘p dﬁ%ﬁ%e@%‘élt FRAtRYERS ar ni d

e, NNN 30 -

bi s( 3, 5-di -g%yerlf. PEY y]iy-d}ﬂtﬂ dr Os){hy}()cgm%e]th rlgfﬁc r tt? ri IﬁehtI hlillf(hﬁdr(? xgethﬁlg

N, N' - bi s( 3 pamidle; tBthiaundeéanbl, 43 hidpanxadebam), mmpﬂmghry:kaﬂcﬁdﬂ,amnhethylol-

N, N -bis[2-(3-[3,5-di-tert. WO 02/077064 - 17 PC EPgZi 02719 09 SEP
2005 bify] pmmpw%kxﬁbﬁwﬂpbkbwhmﬂ@)@?@wbm ¢leisgard(r) XL-1
~ from Uniroyal). 1.17 Ascorbic acid (vitamn C) 5 1.18. Am ne

- antioxidants, for exanple N, N -diisopropyl-p-phenyl enedi am ne, N, N -

di - sec- but yl p40- gy esredi 50@10 clohexyl-4-hydroxyphenyl)propionic __acid with
N, N - bi s(1, 4-di net pentyl) - p-phenyl ene- di am ne,

NAP- bi s( 1- entmolhy@wér rppl)ﬂwerduma)copolphﬁqiy@@ﬁ@éﬁ withraethapol, ethiangly octanol,
NN 10° G peiEaRs hﬁ:@g%ﬁg%&;n}ﬁgonanedcﬁde A -dyate4 shedhamne.

NN - bi 962- %B | Pheiydieth €ol, Mieth ytol, triethylene glycol,
N - phenyl Eéﬂr%l/ll )eggl)?gl am ne, zk rT%ll?dl met hy?but fﬁ N - phenyl - p-

*pentaerythntol tns(hydroxyethyl)lsocyanurate, NN’ -blS ydroxyethyl)oxam1de 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 monchydric or

polyhydﬁc 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(3,5-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.-



‘phény| enediveyizgroskt ( 1- met hyl peptyl )-N - phenyl - p- phenyl emgdgammfpg SEP 2005
N-cycl o- hexyl -N -phenyl - p- phenyl enedi am ne,

+4- (p-toluenesul fanoyl)di phenyl am ne, _ 7.
N, N -di net hyl -N, N - di - sec- butyl - p- phenyl enedi am . ne, di phenyl am ne,
N-al lyl 15 di phenyl am ne, 4-i sopropoxydi phenyl am ne,

N- phenyl - p yi a

N- phenyl - Zb%tgﬁﬁ?%ﬁfgxﬁgh Qﬂ]@)’['\#p gé’é’tl&xgﬁé%’lg eny Kﬂ]ﬁug%: od?aezja(?fp# "B

p, p' -di -temmo?‘gyyl di phenyl am ne, 4-n-butyl am nophenol

4-n- butyryl am nophenol, 4-nonanoyl am nophenol, 4- dodecanoyl am nophenol ,
4- oct adecanoyl am nophenol, bi s(4-nmethoxyphenol)am ne,

2,6-di-tert . 4 20 .di net %I am nonet hyl phenol

2, 4' - di ami mﬁlﬁ&éﬁbﬁﬁ%ﬁﬂ 4' - di ami no- di phenyl et hane,

N, N, N, -tetranethyl -4, 4' d| am nodi phenyl net hane, 1, 2-bi s[(2-

nmet hyl phenyl ) am no] et hane 1, 2- bi s(phenyl am no) pr opane,

(o-tolyl) biid8aaintiae antixdfahty, Tor, é%ﬂaﬂqlﬂmﬁtm'ydltmpgdp)(bp@hym){lmndmme N,N'-

tert.-octyl ated N—ﬁhen yl -1 -napht hyl am n ture of npnoal kyl at ed and
di al kyl at edi-sesrbutybpphenylenediamiae.y | di p%ﬂyb&ﬁ% ﬁ@@ncthylpsn%)m-nh@yme-

%RSZ; E§i 2 areNS S i Br R Py Rusdladin i Davgisa-
mxtur e of TEAmAEHy e PRl Bl a R PR i AR p R EPIRARRED AN -

2, 3- di hgdr dtiphedyKb-pB Wéneﬂl'd:lﬂmél benN@N’-Exb@aﬂa &lyl)p;hpli&ﬁyimnaaiaﬂﬂne a Nixture
of nonoal kyl'at ed and al kyl ated tert. -butyl/tert. 30 octy

phenot hi aziismsopy- I‘if*rpl'teuylep-phenﬁtﬂmdiamm ed anl %danktilyl@u@dl)-NephenY(b@t yl
henot hi azi nes,. N-al | yl phenat hi e,
NN N, N - RBeRdgRReligming; 4Nk a{ﬁ?ﬁ&fmw “Nehenyl-p-phenylenediamine, - N-cyclo-

02 52 Bl A ARG ) ISR

.met hyl pi perNN%ﬂk&@ﬁbﬂqealesec%u&lg»&ehyhhml Pi @pkérldinifie ONN-aByk2, 6, 6-
t et ranet hyl pi peridi n-4-ol. Individual conpounds or m xtures thereof may
be useds5 1. cmphenstarmab,l et-isopmpprydiphanyiaming fNrpherdrihaphdiylaming N-(4-

t hi odi propi Qnat &yfil)tﬁ ycH l-napﬁlt'hslt ear eyl t hw&egylgf-ngﬂﬁﬁﬁamme, octylated

_ diphenylamine, for example p,p’-di-tert.~octyldiphenylamine, 4-n-butylaminophenol,

4-n-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
,octadecahoylaminophcnol, bis(4-methoxyphenol)amine, | 2,6-di-tert.-buty1—4-

20 diﬁcthylaminomethylphenol, 2,4’-diaminodiphenylmefhane, 4,4'-diamino-
diphenylmethane, N,N,N',N'-tctramethy1-4,4”diaminodipheny]inethane, 1,2-bis[(2-
methylphenyl)aminclethane,  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-
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2. UV- absowbanpamrars | i ght stabilisers may be used in the pam@iotiions
according to the invention in anounts of 0.1 to 15 w.% preferably 3 to

8 w.% referred to the nmss of the ¢ osition. Suitable UV-absorbers
and light stabilisers are for 10 exanple: 2.1.
2- (2" hydr ox) phenyl Tbenzotri azol es, for exanmple 2-(2'-hydroxy-5'-nmnethyl -

phenyl be S ami i A "
2-(3',5' (I}Z.1 ‘E"é@‘ﬁﬁ‘% %y)s%bacﬂe’droxyﬁ%ehy etrgmre] g%prlP%nzdé e4,°nf’-(5' (2266
tert. - but yletrdimethyibipetidindrl) h&ﬁmﬂnﬂlmﬁfﬂoﬁnds or mixtures thereof may be used.
2-(2'-hydroxy-5"-(1,1, 3,3-tetranet hyl 15 butyl phenyl)benzotri azol e,
2-(3',5'-di-tert.-butyI:2' - hydr oxyphenyl ) - 5-chl or o- benzotri azol e,

2-(3 - tar 10D e aUSORGE e T MLARRMAGR) BINAEORERAE: Mg o

2-(3' -sec- hydroxy nZ ot
2-(2' - hydr@mﬁmﬂﬂﬂn@§ﬁmﬂ ,enyl)benzotrlazole
2-(3",5 -di-tert.-anyl-2'-hydroxyphenyl)benzo- triazole,

2-(3,5 bls(a a- dlnethylbenzyl) 2' hydroxyphenyl)benzotrlazoIe 2-(3 20
d o (12-

tert. -buty ; h% cb Iosx ca %d %’é?‘ﬁ%‘#ﬁ%?{?y benzot

ri azol e,
- hydr OXyphﬁ@’l'rﬁJcﬁronCiB'@ﬁdiﬁwm 1 lt@l@'\ﬁ’h%, preferably 3 to 8 wt.%, referred to the
2-(3'-tert.-butyl-2'-hydroxy-5 -(2-nmethoxycarbonyl et hyl ) -

phenyl ) - 5- msbrctfb@anzenmpc&ztmﬂe SuitaBle UjVeghsorhgrg wnd Jight stabilisers are for
-hydror% %HPnethoxycarbonyl et hyl ) phenyl ) benzotri azol e,

2- (3 re® - hydr oxy-5' - (2-octyl oxycar bonyl 25

et hyl ) phenyl ) benzotri azole, 2-(3' -tert.-butyl-5" -

[ 2-(2- ethylhexyloxy)carbonylethyl] 2' --hydr oxyphenyl ) benzotri azol e,
2-(3' - dodeg azofasnyior - esamplet 12-@/-blydroxy-5'-methyl-

2.3 tort byl o Py osy 5.2 Sopetulnes borl Lyl phem

§I rz)hgﬁz)lh%” ?%}Etﬂﬂ ;]Zn—'(sh&dfdxgrp!?e aﬁ%ﬁﬁg%%duc%%# )hyﬁr i gttl g ?@?étra&ethyl-

2-[3' - usrt pubbhenyBbedz3timRblROXY car homst a3t -butyl- 2'-hydrox henyl)-5-chloro-

ethyl)-2'-hy oxyphenyl ]-2H benzotriazole w th pol yet hy¥pene gl ycol 300;
[ R~ CH2CH2 lﬁﬁbtﬁhﬂﬂ]:;lZZj-@,.teﬂmuﬁdﬁ'—Rydmxy- ‘-methylphenyl)-5-chlorobenzotriazole,
3'-tert.-butyl -4'-hydroxy-5'-2H benzo WO 02/ 077064 -19 0,9 SEP 2005
PCT/ EP02/- OZQTéé'SFQ'b&thﬁ -ﬁzrtybulwhé nyydroxyphenyl)benzomazole 2-(2'-hydroxy-4'-

_ 2-[2"-hyar, Ox¥y]0xyp(h hﬂ)benzmatnaz)!olg enzyl )2 (§ 5" gdl ’tél'rt §aﬁr§yl:[2ethgrarr5§§rpq¥enyl)benzo-
tnazole_, 2-(3’,5'—bls(a,a-d1rnethylbenzyl)-2'-hydroxypheny!)benzotn'azole, 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'-methylpheny?!)-
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,-C0O0-CH;CH,.];, wherein R = 3'-tert.-butyl-4'-hydroxy-5'-2H-benzo-
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2-[2'-hydroxy-3'-(1,1, 3,3-tetranet hyl butyl)-5"-(a, a-di -

met hyl benzyl ) phenyl ] benzotriazole. 5 _2392. 2-hydroxybenzophenones, for
exanpl e the 4-hydroxy, 4-nethoxy, 4-octyloxy, 4-decyl oxy, 4-dodecyl oxy,
4- benzyloxy, 4,2' , 4 -trihydroxy and 2'-hydroxy-4,4' - di nethoxy

derivati ve ) r 15} faketHyl-aci ds

fO[ lexaln}[)l . g‘téﬂplfn&g %ﬂlﬁt lﬁ&iﬁﬁ)&l gﬁl@eﬁate gzgnyl“g% {lécyl aJ'EHgl

octyl pheti dnGYbatBtridtbReN2qY hy®66)-3-(191,3,3-tetramethylbutyl)-5'-(at,0-di-

bis(4-tert. t%ﬁ%lnggnzoyl)resorcftnoly %g\zo(gl resorci no? y)4 d(l -tert.

but yl phenymeﬂ;yﬂ?edzylmﬂjehy}]bmzpmaaelhydr oxybenzoat e,

hexadecyl - 3, 5-di -tert. -butyl -4- hydroxybenzoate,

oct adecyl -3, 5-di-tert.-butyl-4-hydroxybenzoate, 2-nethyl-4,6-di-

tert. - but yhphenyly deefioph ?& 3ék%@?1'3mé waattﬁeﬂléﬁﬁ; 2octy¥xyf at es
y

for -exanp acrylate, i sooct a- cyan-

P- di phenyl 4%&ylbaye4-dwembxﬁ saehpieth ok 4 rihgdrakye, ande 2hhydraxy fefi- 13-

i net hyl - p-met hoxy cinriamate, butyl-a-cyan-[3-nethyl-p-nmethoxy cinnamate,
met hyl - a- cdirbgthetyhdetivaiveset hoxy ci nnamate and N-( P-car bonet hoxy-p- 20
cyanvi nyl)-2-nmethylindoline. 2.5. N ckel comounds for exanple nickel
conpl exes of 2,2'-thiobis[4-(1,1,3,3- tetranethyl butyl)phenol], such as
the 1:1 compi eEsters J¢ 2ulaBibE%nd Wirdstibstituted theardic amitid tfooraimplegdstets; such

as n-butylamne, triethanolamne or N 25 cyclo |.di e nol agi. ne, nickel
di but yl0di tﬁut)dlﬂmnvhnml@yliﬁ?,c kr@pnsslamﬂhc:dﬁtemﬂ%lp% é@k@ﬁ%‘e f B1eReY | e

of the meth ar et ; 1t
but yl benzylr Bﬂonl %"a?ﬁﬁ“ﬂ“ mﬁylz%g&%érés bg?ﬂiyet géflbﬁ;é%d %# dé}tgrrtrf)l e of
i- Eydr OXY -UirtyTRkdiyl-B lsedmbﬁnsmwh-h&ef@ybmoam; ck hbxadeoylt 5-diteot.-butyl-4-
- phenyl - 4- ] auro - hydr oxypyr azol e, or. W %hout a |t|orl1_%I
| i gands. 3Chygrex @oat,emqo;adﬁpyicﬁewut%nbﬁaw hyalro Xyberaoate, Z-methyl-4,6-di-

bis(2, 2,6, 6 t p:
bis(2,2,6 6 g{"}%‘i‘%-”é‘lb?pe?ﬂ{‘ yI) CCl nate bls(l 2,2,6,6 WD 02/ 077064
15

§

24, Acrylates, . for _example ethyl-a-cyan-B,B-diphenyl. ,,acrylate, isooctyl-a-cyan-
* B;B-diphenyl -acrylate, methyl-a-carbomethoxy cinnamate, methyl-a-cyan-p-
"met:hyl-‘p-mbthoxy: cinnamate, bmyl-a-cyaﬁ-ﬂemct_hyl-p-methoxy- cinnamate,
" methyl-a-carbomethoxy-p-methoxy cinnamate and ~ N-(B-carbomethoxy-p-

20  cyanvinyl)-2-methylindoline.

2.5. Nickel compounds, for example nickel compiexgs of 2,2'-thiobis[4-(1,1,3,3-
tetramethylbutyl)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 dibuty! dithiocarbamate, nickel salts of monoalkyl
esters, for example of the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert.-
butylbenzylphosphonic 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-
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-20 0 9 SER0%28%7064°CT/ EP02/ 02719 pent anet hyl - 4- pi peri dyl Jxainreaiogy

bi s(1-octyl oxy-2, 2,6, 6-tetranet hyl -4- piperidyl)sebacate,

bis(1, 2, 2,6, 6-pent anet hyl - 4- p|per|dyL) n-butyl-3,5-di-tert.-butyl -

4- hydr oxybenzyl mal onate, the condensa e of 1-(2-hydroxyethyl)-2,2,6,6, -
t et ranet hyl - 4- hydr oxypi peri di ne and succinic acid, |inear or cycllc

condensat es . . .
NN - bi s(2, @ngar%%% glr?epﬁ¥/]1)§e2?°&t%erl dyl) he§’<‘3§m?%t§l|‘”e‘¥1§a2 mt%téané% y144 tert.
octyl am ng: gm@dﬂ)s@lidcﬁfeobls 1,2.2%,6-béritabethel-4-piperidyl), n-butyl-3,5-di-tert.-butyl-
tris(2,2, tetrameth -p| erldl - nitrilotriacetate

tetrakis( %-hy&osybmhmmweq pthpe rqoa9¢rysat9 2013 1z(2ﬁ1yﬂmx§§@wlr)a?-2 6,6,-
PRBSOPARAL R B LG Y R %@ fifnit Sid ek ARL0N BLRRRERLGN)

4-benzoyl -

4 st eary!| ' - d 4-tert.-
s(I, ZSyZO?g}/N %13@62(3@”&1%153}1{6?11321%%{ g‘ﬂ?}&gﬂ? ;hylé%@?lgmﬁgedr oxE;/Il 3, 5- dle- tert.-b

ut yl benzybotyhi'rmmﬂgé-dlchloro-l 3, S-tnazme tns(2 2,6 6—tetramethyl-4-p1pendyl)
3Rl T e s st LR Bt
- | I

condonsa; cSuBPR, | G SAFHIEARIAA S §”&9Mﬁplpua%‘w)°r4%w

tetramet hyp:24 eLtaﬁmhémWwfmw hyl enedmmamo)e,nm 6,6,-tetramethylpiperidine,
4- nDrphollno 6-dichloro 15 1, 3,5-triazine ' caondensat e of
2- chl ot®- 4b@(bz,a(ﬁatﬁ-nemiamyﬂmﬂlmdzl)zl’-e-bml 2—(2-hydroxy-3 5-di-tert.-butyl-

tet th
1B M ADhAbR G naPbARE P Mty gl Scane 2
~2- chl or.0- didreb mgrl-oayMﬂ Bmmﬁuaéeﬁy&l&rﬁyt)maﬁet bigd IPoqplok gh2l2,6,6-

135tr|a2|nea bi s( 3=am nopr . opyl am no) et hane
. 8-acet yl - mmhglplpantiylyugcmate, linear or cyclic condensates of N,N'-bis(2,2,6,6-

 tet t hyl 4. 2, 4-di
| SGdBSgﬁyl d tfafﬂ@%é'%l {apég ‘%B“W@ F-g‘%&f peﬂ%?l ?&W%?lplc?f g'dich':lyorafone
3- dodegyl - Jaa(,é-naaﬁm@ 61ReNt B dRle 4of PI PRRICIYMY)ENIEMH-bifylenido 2,6 6ne, |

m xture of 4-hexadecyl o

and 4-stearyl
'2,2,6;6- tettttm@hﬂpin@nﬂ}ﬂélaﬁ ﬁ-énazam:om@eris%réis&farpmmla@mno)ethane the
T O L T
1, 2-bi-s(3: am_ SAAAARY |and 51 alﬂlﬂgéa_ﬁilﬁ@i@p}amﬁlnaPéhaﬁm; rsmdaiquioueaylsn 9J9a2| ne
as wel | as 4-butyl am n? 2,2,6,6 tetrarret_hy pi peridi ne (CAS 6g6-tetra-
[ 136504- 96-terymethykb.38-Biagaspiroiaiidedape-2gh-dione, ~  3-dodecyl-1-(2,2,6,

20 -'“meﬂlyl-4-p1pcndy1)pyxrol1dme-2,5-dlonc, 3-dodecyl-1—(1,2,2,6,6-pentamethyl-4—
piperidyl)pyrrolidine-2,5-dione, a mixture of 4-hexéidecyloxy- 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 7,7,99-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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pi peri dyl) gy @Refiy! Succi nini de, PCT/EP02/02719
N-(1,2, 2,6, 6-pentanet hyl -4-pi peridyl)-n-dodecyl - succi ni mde,

2-undecyl -7,7,9,9-tetranet hyl -1 -oxa- 3, 8- di aza- 4- oxospi ro[ 4. 5] decane, a
reacti on product of 7,7,9,9-tetranet hyt-2-cycl oundecyl - -oxa- 3, 8-di aza-4
30 oxospiro[4.5)decane and epi chl orohydri n,

1,1-bis(1,2, 2.6, 6=pen -4-pi perj dyl - o
oxocar bon yF‘}a‘Fofld( %‘&r@?ﬁbﬁ%@%ﬁﬁ@?ﬁ@ﬁL'Q'Bﬁydmxyplpendme poly[methylpropyl-3-
N, N - bi s(f ggymyl(2206 Mtetﬁirﬁéﬁ?ylzi?x Bridyl)]siloxane, reaction product of maleic
tetramet hyl - 4 p| peri dyl ) hexame f?yl enedi am ne, diesters of
4- et hoxyrmmliyylhdda-ﬂﬂiﬁZ/ @i‘)ﬁt}»ﬁikrz 1W1tlﬁ)9 m6amnem4 ERORPARTNenaboni ¢
acid with 1,2 6, 6- pent anet hyl - 4- hydr oxypi peri di ne, poly
[ et hyl pr owﬂ@ &3 42aleln9mpé¥l Weet hyl - 4- pi peri dyl )] si | oxane,
reaction product of rral eic anhydridel a-ol efin copolymer wth
2,2,6,6-tetranet hyl - 4- am nopi peri di ne or
2, 6, 6- Qevntcmmhbad fér axanslpierdisityloxydxagilibe, maﬂle‘tlﬁﬁ(yoizﬁﬁh@(ml e
di octyl oxyoxani |l ide, 2,2'-diethoxyoxanilide, 2,
ctyl oxydﬁ)cﬁflem-S,tSédt-terbtbutmxamhﬂt &2’-didodecyloxy-5,5'- d1—ten -butoxanilide, 2-
- di dodecyl oxy-5,5" -dj,-tert ut oxani | i - ethoxy-2'-eth xyanlllde
bi s ( 3EHOMEY ﬁ@wmb%pylﬂ %ﬁa déme@ygmwml)oxm e, 2-¢th

t - but yl ni | | S r ' '

2- I [ oxy é&“ﬁ&@% ﬂ?e f{s @%xg}% ?%ﬂlox%%deah éss “ofdlcag(Ert ‘and
p- ”Et hogy- $uxBsilide) l&hﬁﬂm% ahbd wﬁ%&nﬁﬂﬁxmdiédb&ﬁ&teﬂfoxaﬁﬂxdéﬁ&d mixtures of

p- et hoxy- di substituted oxanilides. 8. 2-(2-hydroxyphen

)-1.3.5- naaipwﬁmyfd;sut@umﬁqﬂ@amlmes tri s(2 hydr OXy- 4-

tyl oxyphenyl)-1,3,5-triazi ne,
-(
r
=t

1, 2,
4 4
do
2,
N,

2'
N 0Xy-5-

2- hydr oxy- 4- 6cty|oxypheny|) 4, 6- bIS(2 4-di 15 nmet hyl phenyl )-1, 3, 5
i azine, 228.( 2-f-Hydrwdyshenphard 5 iiadnd b ( ZexdmipldTe Ayd-pReNKY droxy4=1; 3;

2 bi '5?5' hy coseupherydid S risziney | ) - @-(2hwiraraplonyshony)-4 6bis(2,4-di-

t

o (5 b o Bhem L rBiRgine. 3 @Ay doRmRgY A S dimeylpheny . .
(2-hydroxy- 143 Satlagie, OX MBI HylrekySt-blopy RxdplbngHiéwd, paRhétly1phényB)- B 3,5-

triazine, 2-(2-

hydr oxy- 4- ttipgiaey Ik pswxytdrodylexyphenyl)4.Gibistt-methyinbsyyl)-1 8, Biriazing, 27 ne,

- 2-[2-- 20 ~

“hydr oxy- 4- (GG VB e S RN B ey L P % - 1, 5,
5 hydroxy-4-tndecyloxyphenyl)~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-

t

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.
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trtazine, wo 02077064 PCT/EP02/02719

2-[ 2- hydr oxy-4-(2- hydr oxy- 3- oct yl oxypr opyl oxy) phenyl]-4,6-bis(2,4
. dinethyl)-1,3,5-triazine, )
2-[4-dodecy|oxy/tridecyloxy-2-hydroxyﬁ¥%poxy)-2-

hydr oxyphenyl ] - 4, 6- bi s( 2, 4-di net hyl phenyl )-1, 3,5-tri azi ne,

AT AeSS U poru i1 r £xampledt AV Airhenlonpmisice Al Fgticrlel: 5

hydr oxy- 3- deeR

P e S e o R e
2,4,6-tri Sh?drbxﬂjmﬁ}’lffbpﬁ&xyﬂ))hymin&j 3-salicyloylamino-1,2,4-triazole,
hydr oxypr ogpxy) phenyl]-1, 3,5-tri azi ne,

2- (2- Eydr oRigiearylidenglogalyhet Abxgrarday | ) oxapiligleenyisophthaloyl ¢ i dihydwzide,
2-{ 2- - 4-[.3- (2- et hyl hexyl - | - - 2- hyd - . ,
oxg] phyd;lox- &?@hﬁ’i‘@??ﬁ- éihﬁgfa%%ephEﬁ%'@?@é—gﬁggg?ﬁ&yd%qendi Wil

Y , 2 SER 2005
ST epo2; 0d5 Rl aRardRe, TRNGERaMARREAM T afhy drasiel
N, N - di pheindividaslicdmpobhdsadrimixhaes thiteof miay by lusad. hydr azi ne,

N, N - bi s(salicyloyl)hydrazine, N,N -bis(3,5-di-tert.-butyl-4-
hydr oxyphenyl propi onyl ) hydrazi ne, 3-salicyl oyl am no-1,2,4-triazole,

S sebacoyl B SRS Phosphfibe M fifi B bla e, 526 BRIR Sl HERAR T
bi s(sal® cylfery! sxmaply| tedplivngt aphokphitd] Niphérslalieyll cyhicaphildshi phemyidiatkyl

di hydrazi de. I ndividual conpounds or m xtures thereof may be used. 4.
~ Suitabl e pRbeyhitestripenysERDRhasPRILe, { thitaurylaphasahite; dgiogladeryh iphosplilel i ser s
i ncl ude . %ﬁ%’hﬁi rip sphig: di: n 1.t es,
phenyl di al @%t&gﬂgsp rtes ,té]t ri ?ﬁ@%%/spgﬂgnyl )ﬁag(%épﬁﬁgg} M‘%t?ilpiﬁglltlﬁlwmﬁg?bhi te,
- tri oct-adecyiisgpdeogipbntaerythritolst éiphydphitat akis(243di-tertl-bualyjphesyilpenterythritol
tris(2,4-di-tert. phe hite, .diisodecyl pent hrit.al

: te,

- butyl nyl ) phos eryt
i phosphi | PSR, 4. PG b ST ARy RERAERRES SRS
bi s(2, g<di -4 < - byl pent t ALt o i Ii’&?}m 15
di i godggyl &@%‘g"ﬁ? %3%‘%{?“{3P‘dfdéﬁo‘ﬁs%ﬁ?§e;‘ﬁm itk -6 bl
bi s( 2, 4- di -peatabrytlmitby/ | - 6-diphidsphipd)enyl 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-droxaphosphocine, 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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__Pentaery di phosphite,

-bis(2, 4, GW%P%%ert - butyl phenyl ) pentaerythritol di phosBﬁT’Fg?mzﬂg
Ltri stearyl sorbitol triphosphite, tetra};< s(2,4-ditert.-butyl phenyl)-4,4"-
bi phenyl ene di phosphonite, 6-isooctyld § , 4,8,10

tetra-tert.-butyl-12Hdibenz- [d,g]-1,3, 2- d| oxaphosphoci ne,
6-fluoro-2,4,8,10-tetra-tert.-butyl - 12 nmet hyl di benz 20

[d,gl-1, 3, 2-diox ph00|n

bis(2 4-di-tert. -tbﬁif}’t’é &ﬁW’phe
bis(2,4-di-tert. -butyI et hyl phe 6f|uor0248 10-
tetratert.-butyl-I 2-netpyl t{benz[ d , 3, '?xaphosphom ne,
2,2',2"-nitril @ HC~—CH —F c '
[triethyltris(3,3,5,5 tetfa-tert.-blhtyl 1,1 }’B‘q?henyl -2,2' -diyl)phosphi
te], 2-ethyl- ¢ O CHCH——N

hexyl (3,3"',5,5 -tetraz .-butyl -1, 1" - binyI 2, 2" -dilyl )phos;ﬁ’ni te,

5- but yl - 5- et hyl - £Hg C(CH,), (CH,),C C(CHy),

(2,4,6-tri-tert.-butyl phenoxy)- 1, SJ—Q di oxaphosphl r ane—J3 ndi vi dual
corrpounds or mxtures thereof may be used. Particularly preferred are
tris(2,4-di -tert Yy et phosphite (Irgafos(r) 168, C ba- Geigy),

tri phenyl phosphi ne,
(2,4,6-tri-tert.-butyl
1, 3-diyl ) phosphi t é_l)_lc
sui tabl e phosphite
H3C-CH (CHI )3 (CH,) 3C_-2
(CH3)3 0 9 SEP 2005 K

) - (- butyl - 2- et hyl propane- 30 -

64%(ChcHREH Bpeci al Chem cal s). Exanpl es of

phofpitoni te are al so: W3/ o7 voas (CH3) 3C (8)
o(Cl3C/ C(CH)s CH2CH2 (CH,)3C 'C(CH3)3 (10)

EP02/ 02719 -O-Cl OHr 7 (13) .

(CH)C C(CH,),
(CH),C | A
O—|
ceny), (CHy),C
C(CH), (CH,),C.
0 _
CH,),C — >< 3
{ H:)a ‘Q—Q P\ fc“_:Ha)a (12)
C{CHy), (CH,),C
/ 0\
Hy,C— O P\ ;"—O—Cuhlu (13)
[ He _cH, ]
CH, 0
O—1+#7 “CH,CH,
H
H,C2
) cH, (14)
CH,
— ~J2
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J3 (CH3) 3 Wo@A370642) N (9) O'CHZCH3 (14) CH3 2 WO 02/ &ioore2/027190 9
SEP 1005 PCT/EP0O2/02719 5. Suitable peroxide traps are for exanple
esters of P-thiodipropionic acid, for ssexanple the lauryl, stearyl,
nyristyl or tridecyl esters, mercaptobenzim dazole or the =zinc salt of
2- mer capt obenzi m dazol e, zincdi butyl dithiocarbamate, dioctadecyl

g sul fide, : . o .
i vi duai SCSEARE XERI S uabe WK CORRTE ERERL R PLAARERRRAR Feig, for
basi ¢ co- séabiglé gRMaursl, Stehyi, A¥adl & tiBéaiesiess, pefciptobendimidabeleiod dre) |

di cyandiam de, triallyl cyanurate, urea derivatives, hydrazine

deri vat i veginc asaltnef  2-memaptobenmmidageley winadituids dithiorarbamate; alioatadecy] and
al kal i ne egrth metal salts.o i gher, .10 fatt | ds.. for exanplk.e.cal cium
Stearate, - DionihdeT o FeaBlyeii], Sefikiiandeariertod Dt o o marbo i oBLG:
ri ci nolsat gomd: 9 bAfTkurBs RRdrBafirAdyehe @9eli Mony  pyrocat echol ate or zinc
pyrocat echol ate. |ndividual conpounds or m xtures thereof may be used.

15 7. Suitable nucleating agents are for exanple inorganic substances

such as talc tal oxi such as titani um di.oxi de or nesi u

oxi de. - phobpaiable'Sad 5B e S ekrnle rlamite, oy Gy IV RRR A ear ¢

metal s;  or gRRhSdisAiEe0 wiMlFl TYakrdE, 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 cdmpounds 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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nmohocar boxwlo @2/4ageeds or pol ycarboxylic acids and their sapdSrr®/@E719 5
4-tert.- butyl benzoic acid, adipic acid, diphenylacetic acid, sodium

succi nate or sodium 20 benzoate; polymgyic conpounds such as ionic
copolynmers (iononers). Particularly preferred are
1,3:2,4-bis(3,4" -dinethyl benzyli dene)sorbitol, 1,3:2,4-di(paranethyl -

di benzyl i dgn r Qi ﬁ@ e fod] ALY S ! . L¥Ldual
conpounds S ORG Mitsfle & thress’a%a;f;‘orbée)ga&?]eé-ﬂlésgﬁ&@)ssapﬁc[baﬁ{ea fellnp'ﬁéelﬁggand
rei nforci npigagaty, visosity aodiRemptaalostsClow-antiobnagets, ostidal Gbiightene| ass
fibres, glass balls, asbestos, talcum kaolin, mca, bariumsulfate,

met al oxi deamggefardantsontistatic agentpand blowing aggnliphi t e, wol | astoni te,
sawdust and flour or fibres of other natural products, synthetic fibres.
| ndi vi dual compounds or m xtures thereof may be used. 30 WD 02/ 077064
-25 0 95 SEP0.280fablCEGehiiiAnAdHd shd Bdotinosdsi kb @ddiplé (BSseattat faed
exanpl e plasticisers, lubricants, enulsifiers, % 3qment S, Viscosit

modi fi er s, disglosed, dn SUSt 4385865 LS 4a9844; Whti.b i Bt 8346952; USne

retardants i, Ak . b i . t ). i

benzof ar andRoRes S o Yo E-4re TPt B 16818 mAd Fa o or

di scl osed ER-AI® 4982928638:3- 24acgt%§yéi:ﬂ€x'2)2bl§:8§l]157,5~d$-1§1.-ﬂd 1bergbfurling, US
5,252,643, DE-A-43 16 611, -A-43 16 622; -A-43 16 876; EP-A-0 589 839
or EP- A- 0088 15,1-@tergbutyl-3-[4-(2-stearoyloxyethoxy)phenyl]benzofuran-2-one, 3,3'-bis-

57 aiﬁ o1 DI B PR bttty e eRT Bofch ur sdbieshe
3,3 -bis 1 -3-(4- - -(4- -3.5-di
s 7di et By PR et 2 one, P S S S 3.

5 7-di-ter ﬁi-terb@ugﬂlb@uoﬂfazamy,phéﬁw,g-gmwlm-pivamylmg@pher}y})-s,7-di-ten.-
3- (4- -3 5- -5 7 dj- - - 2- one,
3 (3, oo gi mt A SR o Vs belphenyTl-5 2 d-ter b RRAS S SR 2. one

3- (3, 4- di Bt Oyl BRRAYIPh&hy T 51 -dh-Rr -buBMbeHBRRERD WhaN- 2@ antioxi
3-(2, 3-di met 3’9" phenyl gj 5,@- di -tent. ng%yl benzof ur an- Z%Fww
ant i oxildantsuch as -
O
- 0 H
C(CH,), ,
O O o (15)
C(CHy), CH,

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. Géichter and H. Miiller, Hanser Verlag, 3 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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15" such aswol@)jo77dsese conpounds act for exanple as anti oXBCERPERA2719

| ndi vi dual conpounds or m xtures thereof may be used. 20 11. Suitable
fluorescing plasticisers are listed imédPlastics Additives Handbook",

Eds. R Gachter and H Miller, Hanser Verlag, 3d Edition, 1990, pp.
775-789. 12. Suitable nould release agents are esters of aliphatic acids
and al coho} 3, Siable mﬂ)i%%écﬁﬁﬁx&’és%é pRisphAk baetsCPE. Hifhed ﬂpﬂés}ﬁﬁ&tﬁp'
nonost earat'e, which are used 25 alone or as a mixture, preferably in an
anount of fesO®inod diphosphorief acidedsters, t bromisseontaihinghsompopadsi tsudim. as\O
02/ 077064 ; 26 0O EP.2Q05 . ,PCT/ EP02/ 02719 .13. Suitable flame-inhibiting
addi tives ZHE .@ﬁaﬁpéweg@@lﬁﬁswrsp dropina a%gsmﬁ%%ﬁn@,mlm ol

di phosphor ¢ HEﬁsﬁﬁts‘ﬁEﬁaséﬁﬂgb?ﬁaeom ai ni ng compounds such as

br omi nat ed phosphoric acid estefs, brom nated ol i gocarbonates and
pol ycarbonates, as well as salts such as CAF9SG3BNa . 5 14. Suitable

I npact nodi fiers are, butadi ene rubber wifh grafted-on styrene-

acryl onitr mmm at%, bugadignee FRbSF opih HaltedrBB TSR h
grafted-on s I;id X ; ubber s
o o gr af ¢ 2R BEMAR e BtN ot SORVIRL B AR tukbors ith Frind

i nt er penet naléio gnkydriteapthyhadyhacr yndbaty]l idylaet mbbés with bradied{dnesiethgl

met hyl nethacrylate or styrene-acrylonitrile. 15. Suitable polynmers are
SAN, ABS, m@wcnﬁwaorpsaremrﬁsm@ efnterRenctialings SIH‘B‘GP?/e Iéﬁéﬂgate

e 220 bR BR BRI AR EORabi e by BRERIERAE | 00 Bonat os

produced in the interface process. 16. Suitable antistatic agents are

sul fonate Slgl él?iiabflé) grolmexggpalrg S}\qut , Ek%est, m%%%su, 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

15  polycarbonates produced in the interface process.

16. Suitable antistatic agents are suifonate salts, for example tetraethylammonium
salts of C2Hz580” 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
18. 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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salts of Gyvpride®mds or CSF17 SOB-. 20 17. Suitabl e col ourpgmergesti® are

pi gnents as well as organic and inorganic dyes. 18. Conpounds t hat
contain epoxy ou s such as 3, 4-epoxycygj ohexyl net hyl -3, 4-
epoxycycl ohexyl car boxyl ate, copol yners of glycidyl nethacrylate and
epoxysilanes. 25 19. Conpounds that contain anhydride groups, such as
mal ei ¢ anh i | Nl h Wol=¥ bggﬁgﬁﬁ&%' r4 hal i c
anhydri de. tegggﬁ% %ﬁ%gh%Phgﬁoﬁgéhgﬁ gﬁ actggg mel t %ﬁﬁ%?@?&ggi.
They may bgxdagRé at IemperaydsdeRR2O o 3DOPT %h WoBSentibigl eQip@Sht siwhSas
(rmoul di ng conpounds) according to the invention are produced by m xing

t he respecintersalckoesdérs,uerituslersnand doublershadinsorew extiuderst Thenmoungiofigheand WO
02/ 077064 :27 .09 SEP700S  PCT/ EP02/ 02719 nelt extrudi ng the resultant

m Xt ur s alior SR EaPSIFRSRIS X kR Plagh EIceRRPIYeyY 85 el <ol L es

of 200G to ' ept | I [ t Lot gLma e ,
extr ud(cagr S gﬁggc%(#ﬁglﬁgg%a%{t la%(g:l?evzvggt f}gglglr st %ﬁﬁcﬁ)x?ﬂgﬁélg %ﬁ'ue | |E1\S/| dual
consti t uentesnpeestufeake pl ace successively as well as simultaneously, and 5

nore specifically at about 20C (roomtenperature) as well as at higher
tenperatures. The noul di ng conmpositions according to the invention may be

used to pr . . ¥ . | Cl e

pr oduced b?/\ﬂ ?%ﬁ?oec(lthlh%ﬁ%ﬁ%ﬁ%&?{l}%%?hﬂ%@%@ﬂ%l ‘gkgg%xﬁ%igf ?rllg)%q @i ﬁgdg%g%lgsses.
A further tyRe ofimdildicatictles Thesdgrticles @thiche prodoted By injedioanhoadas, by
thernof orm ng of previously produced sheets or  filnms. Exanples of_ the
moul ded0 ar exEvsien #adoblawn iomddipg erpepseast | gh furtherubwe pplopracessing 3s the

secti ons: kAo 8F nculA%ulicl By HAoRA:S, ofpivichl SRR sees or

appl i ances as
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.



présses, cefd@gymsi Ng machi nes, nixers; for office equi PPEREP mg”,%éfpmm

nonitors, printers, copiers; for sheets t ubes, pipes, electrical

instal | ati on ducting, w ndows, doors d proflled sections for the
bui | di ng and construction sector, inteffor fittings and external
applications; in the electrical technology field, such as for swtches
and 20 plu accord|n to the invention
may be use ﬁhﬂwﬁqgg%%g e%? $ﬁ§§g§%g3ﬁ1ruc glnﬂgﬁﬁggﬁé‘tracked

vehicl es, boats, aircraft, buses and other vehicles, as well as for
vehi cl e body parts. The noul ded articles according to the invention may
be transparent or opaque. 25 Further noulded articles include in
particul ar optical and magnet ooptical data storage nedia such as

m ni di scs, conpact discs (CDs) or digital versatile discs (DVDs),
packagi ngs for foodstuffs and beverages, optical |enses and prisns,

| enses for illumnation purposes, vehicle headl anp | enses, glazing for
bui | di ng and construction vehicles and road vehicles, other types of
transparent panels, for 30 exanple for greenhouses, so-called reinforced
sandwi ch panels, or hollow cavity plates. WD 02/077064 -28 0 9 SE P 2005
PCTI EP02/ 02719 The foll ow ng exanpl es serve to illustrate the invention
in nore detail. WD 02/077064 -29 Exanples Exanples | to 8 and conpari son
exanples 1 to 6 0 9 SEP 2005 PCT/EPO2/02719 5 The pol yners of Exanples |
to 8 were produced by nelt polynerisation of di phenyl carbonate and

bi sphenol A using tetraphenyl phosphoni um phenol ate as catal yst, sodi um
phenol ate being used in addition in Exanples 7 and 8. The nononer and



catal yst agpuYRles70e e shown in Table 1. The reaction condiﬁdwm;ggﬁggq %ans
in Table 2.  The relative viscosity of the solution, the yell ow ng i ndex
(Yl), the nelt viscosity, 10 the srm%yzgjnnning rati o and the anounts of
the nultifunctional conpounds are giveid in Table 3. The conparison
exanples 1, 2, 3 and 4 involve linear polycarbonates that were produced
accordi ng go a gonventional I nterface pol ynerisation process. The 15

pol ycar bo e marketed under the trade nanes Makrolon(r) 2808, 2408,
KUl- 1266 and 3108 by Bayer AG The pol yners of conparison exanples 5 and
6 are branched pol ycarbonates that were produced by the interface

pol ymer i saEkamples 8 A% ppasOnENaANpes pAdduct s are marketed by Bayer AG
under the trade nanes WMakrolon(r) 1243 and 1239. The rel ative viscosity
was neasured in a 0.5%solution 20 of nethylene chloride at 20C. The

yel l owigig 1 FEseansisl ' thétk polt ﬁ%&tﬂﬁdﬂttjiﬂ:‘ It
sanplegp igﬂgg§g&§§%%e mﬁthéfggtaggﬁa?ﬁggggwﬁhe iﬁjgg?ion noul |nggwas
carri ed outarhonat® 2pd kisphed8D@ uBg Thizaphshylphospborinmy phenolatetasr eatalyst, at

280C usi ng the test thad according.to. 1.SO 11443. . Thernon- Newt oni an

{1 ow behag s Eenglfimbries Berchp aoltian mPRTeS, Sk TR ReRest Paf o
The shear thhRS HRourd @ sWewn SRTaE A qle 30actiBe coMlitionsi 53¢ Bivieh ¥n Thbla 2. shear
rate of 50 s" divided by the nelt viscosity at a shear rate of 5,000 s

1. 30 The dhewelatiod vishesityuofithe soluticnrtht yeBowingrindex 8] dbedaneli Misgonty,
separatjing th noneri c._cogpounds usi HP high, pressure liguid
chr onadbgr S patipng e ang mogacuiofils mpsnibrlichil BRSPRlS rb8YeF
conpl ete hydirgbigsi s of the pol ycarbonate. These conpounds were
characterised by magnetic resonance spectroscopy techni ques.

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 chlonde 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 5™, divided by the melt viscosity at a shear rate of 5,000 5.

30 _
The amount of the multifunctional compounds was determined by separating the

monomeric compounds using HPLC (high pressure liquid chromatography) after



Exanpl e1234kPd07RRs nol el. 2341. 1781. 1731. 1981. 1681. 1871. p8Ptpdii37 SEP s
nol el. 01. 01. 01. 01. 01. 01. 01. O Sodi um phenol ate (ppb),

cal cul at ed0. 00. 00. 00. 00. 00. 0125100 as i@dl um Tet raphenyl -

phosphoni unD. 000040. 000040. 000040. 000020. 000040. 000040. 000040. 00004

phenol ate, nole DPC. di phenyl carbonate; BPA bi sphenol A WO 02/ 077064

-31 Tabl e 09SER t
Tenper at ur & rﬂPgsE sé?‘g&&lgnpl es%é'%?ggh ‘5 ?Qrgdgn\ggrﬁig%ﬁ& %%@MOOO
React or | 2%%ﬁ&ﬂ9re§iﬁ%b@§g§cﬁ8%§98&hﬁqa§§ or I I 1 1025050 Reactor |1V1027025

Reaction conditions for anpl e Evaporator |1452755. 3 Evapor at or
I11303120.55 Reaction conditions for Exanple 2

Table 1

5
Example 1 2 k] 4 5 6 7 8
DPC, mole 1.234 1.178 1.173 1.198 1.168 1.187 1.150 1.180
BPA, mole 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Sodium phenolate
(ppb), calculated | 0.0 0.0 0.0 0.0 0.0 00 125 100
as sodium
Tetraphenyl-
phosphonium 0.00004 1 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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Evapor at orwlARAT 64 3 Evaporator 111303121. 35 Reacti on congk@mnmzfier
Exanpl e 3 Evaporator 1452757.3 Evaporator 111303121. 00 Reacti on
condi tions for Examl e 4 Evaporator |454757.3 Evaporator |11303121. 85
Reaction conditions for Exanple 5 Evaporator 1452757.3 Evaporator
111303120.98 Reaction conditions for Exanple 6 Evaporator |1452755.5
Evapor at orTaBld 303120. 50 Reaction conditions for Exanple 7 Evaporator
1452757. 0 Evaporator 111303101.85 Reaction conditions for Exanple 8

Evaporator 1452757.4 Evaporator 111303101.40 Y WD 02/077064 N ON d N
Ch NM

Reaction conditions for Time Temperature | Pressure
Examples 1-8 {(min.) (°C) (mbar)
Precondensation 45 190 1000
Reactor [ 20 190 200
Reactor 11 20 230 80
Reactor 11 10 250 50
Reactor IV 10 270 25
Reaction conditions for Example 1
Evaporator | 45 275 5.3
Evaporator II 130 312 0.55
Reaction conditions for Example 2
Evaporator | 45 275 7.3
Evaporator II 130 312 1.35
Reaction conditions for Example 3
Evaporator | 45 275 7.3
Evaporator Il 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 | 45 275 7.0
Evaporator Il 130 310 1.85
Reaction conditions for Example 8
Evaporator 1 45 275 7.4
Evaporator II 130 310 1.40
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Although these new melt-polymerised polycarbonates contain multifunctional
structural units, they exhibit the same flow behaviour as characterised by the shear
thinning ratio, as the interface-polymerised linear polycarbonates of the same
relative viscosity. The polycarbonates are also characterised by a surprisingly good
5 colour stability during injection moulding. In companson, the branched
polycarbonates 5 and 6 exhibit a high degree of non-Newtonian flow behaviour,

which is typical of a branched polymer. The comparison examples 5 and 6 contain

3,000 ppm of branching agent.



)
UN 00 00 ~ W>Oc*1'NCO..rUr"C3bOCth~OOyaC~'NNQOSEgms
SEP 2005 PCT/ EP02/02719 d WD 0210770%441 ‘

Patent Claims

1. 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’

- forall y 2 1, calculated as the melt viscosity according to ISO 11443 at a
shear rate of 50 5! divided by the melt viscosity at a shear rate of 5000 s
- wherein a, b and ¢ are constants, and

- ¢=03t0.1,
- b=14.831£0.05
- a=0.1262 +0.005, and

x is the relative viscosity of the polycarbonate, measured in a 0.5% solution of

methylene chloride at 20 °C.

2. Melf—ﬁolymerised polycarbonate according to claim- 1, wherein ¢ = 0.2 to
0.1.

3. Melt-polymerised polycarbonate according to claim 1 or 2, wherein b =
14.831 + 0.04.

4. Melt-polymerised polycarbonate according to one of claims 1 to 3, wherein a
=0.1262 £ 0.004.

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

o)
Y[G M clHOY M

I

containing multifunctional structural units capable of branching

wherein in formula (1) 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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pol ycarbonates contain nultifunctional3sstructural units, they exhibit

t he sane fl ow behavi our as characterised by the shear thinning ratio, as
the interface-polynerised |inear polycarbonates of the sane relative
viscosity. The pol ycarbonates are al so characterised by a surprisingly

good 5 col our sivhbreld ty during injection noulding. In conparison, the
branched polycarbonates 5 and 6 exhibit a high degree of non- Newt oni an

fl ow behaviour, which is typical of a branched pol yner. The conpari son

exanples 5 and cont ai 3,000 f. branchi nt . 9 SEP 2005 -34
Patent C ai ns 1.§I Mel {rx_aggi:‘em%pggggg%?vgggrﬁ%eﬁqué&f@ﬁnuia ear thinning
ratio (y) that is defined by the Iimting values of the follow ng
equation (Q c¢ + axb >y >-c+axb fOr g y > 1, calculated as the nelt
viscosity according to | SO 11443 a\ @ //shear rate of 50 s"' divided by
the nelt viscosity at a shear rate“4++5000 sypy - Wwherein a, b and c are
constants, and ¢c=0.3 to 0.1, b = 1431 0.(55)a = 0.1262 0.005, and x
is the relative viscosity of the polycérbonate, neasured in a 0.5%
solution of nethylene chloride at 20 C. 2. Melt-polynerised

pol ycarbonate according to claiml1, reinc =.0.2to 0.1. 3.

Mel t - pol yneri sed! ﬁﬁ‘f’?l?g‘luﬂﬁilfatt‘ér%%?‘é\ﬁﬁé?lognﬂllaa@)n 1 or 2, wherein b =
14.831 0.04.

: &)
(R), (R),

wherein

Z denotes C;-Cy alkylidene or Cs-C)2 cycloalkylidene, S, SQ; or a

single bond,

R denotes a substituted or unsubstituted phenyl, methyl, propyl, ethyl,
butyl, Cl or Br, and

n denotes 0, 1 or 2,

wherein the multifunctional compound A is a compound of the formula

O (A)

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

compound B is a compound of the formula



4" Mel t - powowersed pol ycar bonate according to one of cl aPmeEﬂ_(}j/mjf%? SEP 1005

wherein a = 0.1262 0.004. 5. Melt pojgoeri sed pol ycarbonate of the
general formula (1) Y 0-MO 40Y O (1) containing multifunctional
structural units capable of branching wherein in formula (1) the square
brackets denote repeating structural units, Mnmay denote Ar or a

mul tifunctional conpound A B, C gg-@elpras conmpound D, 0 9 SEP 2005 WO
02/ 077064 PCT/ EPO2/ 02719 - 35 erei-n Ar may be a compound that is
represented by Fornula (2) (2) oer:@orrpound that is represented by
Formula (3) (3) wherein Z denotes]Cl-C8 al kylidene or C5-C12

cycl oal kylidene, S, S02 or a si e bond, R(Benotes a substituted or
unsubstituted phenyl, nethyl, progyl, ethyl, butyl, d or Br, and n
denotes 0, 1 or 2, wherein the muMifunctional conpound A is a conpound
of the formula -Ar 0 O (A :

and is contained in amounts of <350 ppm, wherein the multifunctional

compound C is a compound of the formula

—Ar-O—Ar—
]:o |=o
o 9 ©
X X

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

_compound of the formula
—Ar-O—Ar—
Y@

.and is contained in amounts of <750 ppm, wherein Yis Hor a compound of

the formula (4)
3 (R)

? (4)

wherein

R is H, C;-Cy alkyl, C¢Hs or C(CHj3),CgHs, and may be identical or
different,

X i1s Y or {(MOCQOQ)Y, and M and Y have the meanings given above.

6. Melt-polymerised polycarBonate according to claim 5, wherein Ar 1s a

compound of the formula



»
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“ 'X*and is comi@iaessei N amounts of <1, 500 ppm wherein the m,]:;ﬁ(fzmy:ggl onal

conpound B is a conpound of the fornulf WO 02/077064 PCT/ EP02/ 0279 ~~~
~~~ -36 -Ar-O-Ar- OO (B) x and is contained in anpbunts of <350 ppm
wherein the multifunctional conmpound Cis a conmpound of the formula

-Ar-O -Ar--

OO0 04 (0O x x and is contained in anounts of <200 ppm

wherein conpound Dis a conpound of the formula -Ar-O-Ar 0 (D) and is

contai ned in amounts of <750 ppm witt.ein Y

and may be identical or

is Hor a conmpound of the
\al kyl, C6115 or C(CH3)2C6HS5,
(PO Y, and M and Y have

t he meani ngs gi ven above. 6. Wett-pgpy ertsed pol ycarbonate according to
claim5b, wherein Ar is a 3

7.

Composition containing a melt-polymerised polycarbonate according to one

of claims 1 to 6.
Moulded article containing a composition according to claim 7.

Melt polymerisation process for the production of polycarbonates, in which
diphenols and/or carbonate oligomers with hydroxy terminal 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)

_ " .
R: P——R?
. (M)
R X—

is used,
wherein

R' R% R’ and R® which are identical or different, may denote C; to Cg
alkylenes, C¢ to Cjg 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.
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7. Conposition containing a nmelt-polyngyised polycarbonate according to
one of clains 1 to 6. 8. Mulded article containing a conposition

according to claim7. 9. Melt polynerisation process for the production
of polycarbonates, in which diphenols and/or carbonate oligoners with

hydr oxy te na 1 - qr. n the
nycroxy o1, R i inefaoh A0Sk B 'S W RO ERENgER 41 ¢
of 1,000 nbar tmlﬁuﬁloﬁtmaphmyﬁbhoaﬁh&@kmlmholatecmd)mmm sim/ fefertel tul a
(7) (7) . Xis us V\%Peln , R3 and R4, which are identical or
different, may B‘iﬂec’ di‘@ﬁll@‘)laé?kyl enes, C6 to C10 aryl conpounds or
C5 to C6 cycloal kyl conmpounds, and X- may denote an anion, in which the
correspondi ng aci d-base pair H+ + - X->HxXhas apKbof<1l. WD 02/077064 -38 0
9 SEP 2005 PCT/ EP02/02719 10. Melt polynerisation process according to
claim9, wherein the catalyst is a mxture of tetraphenyl phosphoni um
phenol ate and 1-200 ppm referred to sodium of sodium phenol ate.



