WO 2004/ 094122 PCT/ EP2004/ 003853 - 1 Process for Mxing Polynmer Melts with
Addi tives Theyprgsgnhodiwention relates to a process for Byhpshodd9loysBss
melts with additives and thernoplastic noulding 5 conpositions of, in
particul ar, polycarbonate. For this, a main streamof polyner, for exanple
pol ycarbonate, present in nelt formis mXed in a m xing device w thout
noving parts with a side stream of additives. The side stream nay consi st
of a m xture mfodeld efoQ ikt g PolymelliMéles . wibh Thddieevéed suppresses
undesi rabl e secondary reactions Dbetween additives and polynmer and thus
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hi gh tenperat%re S arffut ST For ernop astie’ woul di ng %onposﬁl ons there
are as is knawsisiesdbus Bpeehfd Caf | Bt avh tdir i THs t ed peagopieksl led 30
inthe art in this fieldis famliar. These may include for exanple the

nunber avkt age ot TRERMHE SMRRERTSVT WSS hbtlebtl Af CHRAYFY , Teheh eaf
fonpOS'tlon’E%%Héghcgdégégwegfand polymer and thus leads to products

that have a very good intrinsic colour and outstanding

application properties. Furthermore the invention permits
the economic recovery of secondary products that do not

15 comply with relevant specifications.

Additives may as is known undergo undesirable reactions at
high temperature, both with the polymer matrix or other
additives as well as without further reactants. Due to

20 such reactions the amount of metered additives is on the
one hand reduced, which curtails their action. On the

( other hand secondary products of the reactions may have a

deleterious effect on the quality of the polymer, for
example by causing discolouration. In this connection,

25 above all a long residence time at high temperature is

harmful.

For thermoplastic moulding compositions there are as is
known numerous specifications with which the person skilled
30 in the art in this field is familiar. These may include
for example the number average or weight average of the
molecular weight, chemical composition, degree or order of

branching, contents of volatile or extractable substances,



. branching, contents of volatile or extractable substances, WO 2004/094122
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viscosities at different shear rates, nelt flow index, contents o

additives, contents of term nal groups of | ecul es, content of
non- nel t abl e and/ or col oured particles, odOur, 5 colour, or the shape of the
product after manufacture and processing. The reasons why these

speci ficati ongedibye bof &nbEENPRRI AfeoF USLagSomdt-ibf ghhoys, ThesesiByeknvol ve
for exanple fluctuations in the quality of the starting products or a w de

range of fact®fsdihtereRtinaern TALCI0 PPbeeStovwAlREetheFOREEBER Phr
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or inthe need to depart fromthe specificatTon oughputs or types of
products are ctrnged. ofThese-pebdabls &hdfodocobburednphytwrt st hedoerevant

specifications are referred to 15 here as secondar roducts. Secondar
oroduct s cain GRLCWRS ket chonPY2BEE PEWERS pPFoLeChr hibE ToBEAG SFbeRAt 0!
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consunption of resources. For this reason it is desirable to find a process
by means of whithindedear® jesbndarpuptobarigusan Beeseomawi taveyvet fbrsed.

The m xing of additiv i th_various | yner s, a of 1 xers w t hout
novi ng parts ?%?%?l% ﬁ?&%#%?t%%n?nl%r?ﬁ%i%?%f1€%0§§.Q esﬁggkﬁ?gstatic

m xers for susfo@ucpPoses 25wiaer espgadbngraecbhe paterfaringsifdeskei bed in
"Chem sche Industrie", 37(7), pp. 474-476, where €o| styrene, H PS and
LLDPE ar el frerP¥@F@%s - ThR EMM%P?Eerﬁﬁﬁﬁﬁsf%ﬁoﬁﬁo@%ﬁ g thatlg. notcBeeespond
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scale. Fig. S
need to depart from the specification if throughputs or

types of products are changed. These products that do not
comply with the relevant specifications are referred to

15 here as secondary products. Secondary products can be
marketed only at lower prices or have to be disposed of,
which leads to high costs and harms the environment due to
unnecessary consumption of resources. For this reason it
is desirable to find a process by means of which these

20 secondary products can be economically utilised.

The mixing of additives with various polymers by means of
mixers without moving parts (static mixers) is in principle
known. The use of static mixers for such purposes

25 corresponding to the prior art is described in “Chemische
Industrie”, 37(7), pp. 474-476, where polystyrene, HIPS and
LLDPE are mentioned. The SMX type mixers shown there in
Fig. 2 correspond to the current state of the art and are
commonly used on an industrial scale. Fig. 1 shows two

30 process variants, which are characterised hereinafter as

2.1 and 2.2:
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liquid formin the

I streamin front of a static m xer.

of this process is that it requires a very_long static mixer in the min
streamin order reliably to prevent 5 the Benetration of droplets, which in

turn produces a high pressure loss and requires a |ong residence tine.
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secondary reactions of the a
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ditive conponents, of the additive
one another or with the main stream are possible.

.2. Pigments and solid additives are conveyed through an

extruder in front of the static mixer.

15 This literature reference also discloses that a low

viscosity additive is mixed in a bypass mixer with a side

stream comprising ca. 10% of the overall stream.

DE 40 39 857 Al describes a further process for the mixing

20 of additives in a polymer stream, polyamide and polyester

melts being preferred. In this case a side stream is

withdrawn from a main stream, the additives are mixed with

the side stream with the aid of an extruder fed with melt,

and are mixed again with the main stream using a static

25 mixer. The disadvantage of this process is the unavoidable

rise in temperature of part of the main stream in the

extruder, which on the one hand can affect the quality of

the polymer and in turn allow undesirable secondary

reactions of the additive components, of the additive

30 components with one another or with the polymer of the

secondary stream or main stream. A recovery of secondary

products is not described in this specification.
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30 conponents with one another or with the polynmer of the secondary stream

or main streagy i%dggggggﬁy of secondary products is not Eb?@%%{d%3%955
speci fication. 04/ 094122 PCT/ EP2004/ 003853 4 DE 198 41 376

describes a further process for the mxing, of additives in polyners, in
whi ch the exanples involve polyesters and copolyesters. Here too a side
streamis wthdrawn fromthe main stream and nore specifically by 5 neans

of a planetaryegeas-1ype7punp. ddberdddst 4 vESraher Pryedsyi oz shat mExbhyer
with the side strean1and the side streamis afterwards in turn mxed via a
static mxer f tRAEREVER| ARsPPEERETEn +Ri ¥hprbckls praTBlASt 1pBSsVBl e to

i ncorporate f;‘g&??é’é{érgré’ﬂ&%é%ﬁ%gfﬁgfs!mi e$L! €881 afb$8e 40rLAR is

t enperature xed at t ue as that of the main stream which
means t hat damagh@gawnaﬁromnshefmahe sandamiV@Bdnmgrecspecaflthliy by

t enper at ur In EP 0f905 ﬁ 4 @2 is sEated t hat eéﬁrudg Banburg 15
m xers, rofl eFeRPFIREof RhBRGEFEY nd§2bet YREPYEP - m X1 fhigddddbitFed  Fnt o
pol ycar bonat eniRed @i gebtst M ictheser @evhcese haveet Berdhmagdrantagesthat
they can damage the polyner and the additives due to input of energy and

t he aSSOC|at%@T¢$@el$na epperndar en ThWEnhadednglef a2eteheFnBpkast veth
ol ycar bonat e [ 1 sujt ahl n abor at or
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use. The pr|or ar ernofe inc oW ng i ons and
publ i cati ons: i 250 B0 280 4de 63A3 Ay dps6dLBES anpboeheSmémﬁ bheeamntlnmeus
productlon of a thernoplastic, polyner blend and its use. In this process a
stream i st @i rele| yeWPERAFAhA %Foﬁ%%ﬁ% at the same value as that of the

[ main stream, which means that damaging reactions of the

additives may occur at this temperature.

In EP 0 905 184 A2 it is stated that extruders, Banbury

15 mixers, roller mills or kneaders may be used for mixing
additives into polycarbonate in the melt. All these
devices have the disadvantage that they can damage the
polymer and the additives due to input of energy and the
associated rise in temperature. The handling of

20 thermoplastic polycarbonate in a roller mill might well be

suitable only for laboratory use.

The prior art furthermore includes the following
applications and publications:

25
DE 199 47 630 Al describes a process for the continuous
production of a thermoplastic polymer blend and its use.
In this process a stream is directly withdrawn from the
primary production and is mixed in a mixer with a side

30 stream of another polymer, which may contain additives.



primary production and is mxed in a mxer with a side 30 stream of another

pol ynmer, whi ¢y 49ggkgﬁg addi tives. WD 2004/ 094122 PCT/%%%QQQ%@&§§5§85§.

DE 100 50 023 Al describes a m xing device and a process for the production
of thernoplastic moul ding conpositions, in particular additive batches,
using twi n-screw nmachines. 5 In "Plastverarbeiter", 11(43), 1992,
"Statisches Mschen in der Kunststoffverarbeitung und -herstellung" an

overview i s & Vemo 050t g3 NiXi Agseperhati ansikhay aseiear ah@daogtonkth
static mxers. This article specifically discusses the various possible
uses of an SMCOX yple sPredeckiqerofwhhermeplapelgdesuidiey aPPaRCShEIANKI ng of

| ow vi scosity. L34 i.n Th y. ptad X at is
mont | oned ¢ hers Ve EFEThetRBRLYIEE BRLHfge e phyY B e R ARt
obj ect of the present invention was to provide a process for mxing a nain

stream of pol ycarbonate with , additives that_obyviates the di sadvant ages of
the prior rtfnaﬁ%f?ﬁEYeﬁ?ﬁ?ﬁ?E%E"th%liéﬁgeréga?e g?F@Eésﬁ?thglﬁaﬁ? i VBs

and permits t@@rUﬁ@n@@s§§§9@é§é¥b@£9§ﬂ§téndzohJ?EtéDYQH%bOan69¥£9§éwais _
continuous process for the mxing of polycarbonate nelfs with additives in

liquid form ¢grvesobfittoa wixingdpppeations thapaarecahraried auprwtels for

t he production gf. olycaégona% iScha acﬁergsgg%%n ngt th 25 agdkﬁgves are
added to a maf nostreRMTonsi s ng of bS ?ne? tt%and grchﬁgﬁ i

particul ar diveeidbysmpxedibheauséat b€ afll 3K wWiyb8 bbetmai Miseéfeawnhidhprocess
is preferred that is characterised in that the 30 tenperature of the main
strean1be¥%re1%%%uﬁ?§ih@tﬁ§ féia the mixing of low viscosity additives

( in polymer melts. The only product example that is
mentioned there is the mixing of mineral oil into

polystyrene.

15 The object of the present invention was to provide a
process for mixing a main stream of polycarbonate with
additives that obviates the disadvantages of the prior art
and that minimises the temperature stress of the additives
and permits the use of secondary products.

20
The invention provides a continuous process for the mixing
of polycarbonate melts with additives in liquid form, in
solution or in dispersion, in particular in a process for
the production of polycarbonate, characterised in that the

25 additives are added to a main stream consisting of polymer
melt and are then in particular directly mixed in a static

mixer with the main stream.

A process is preferred that is characterised in that the

30 temperature of the main stream before the mixing is less
than 320°C, preferably less than 310°C and particularly

preferably less than 300°C.



~than 320C, preferably less than 310C and particularly preferably |less than
300C. VI>2004&pg%3;;og;§g;$apo4/003853 6 The residence SE??Eﬁgo&JV%OQ§F9
S, y

streamin the static mxer is preferably 20 to 120 secon particul ar
preferably 30 to 60 seconds. 5 A process is also preferred that is
characterised in that the additives are f8dto the main streamin the form
of a side streamconsisting of a prem xture of polycarbonate nelt and

addi tive. 10 Tie y@ssidnde O Dhe tHe Shélensidn eardmt e HBE Ns 64 f £aMifer
preferably 1:4 to 1:30, particularly preferably 1:5 to 1:20. Also preferred

is a process ¥h@rekerHaract @rieel § nserirds 1503 Hel ap Her bY r ehed ¢5alp oY n2@l
fromnolten pcog yé:@ré)eo & granul es and/or fragnented pol ycarbonate product,
in particular frompolycarbonate recycling material. Likew se, a process
is preferred that is characterised in 20 that part of the additives or all

additives are fed after, the nelting of the olgcarbonate for the side
stream and® & PTRSERF i 15 R1FQ RretrTret Shati b5 nFheraceFbreit e Shak

stream 25 The,d esddlenteedi fBei fodhes fmd et i StatiLal X8TtRE EBEnSLHEC,
streamis preferably 10 to 300 seconds, particularly preferably 20 to 120

seconds and mpisie patrreaul eenyispied edBbi ypBOMint Goe set opesyc@0bdhate nvent i on
al so provides cont i nuous_process for the mxing of high viscosity polyner
melts as nai ﬁ“egttre rﬁﬁlli?‘l&glt%’%w tube with additives froma liquid side
stream characterised in that the additives are premxed with a

10 The mass ratio of the side stream to the main stream is

( preferably 1:4 to 1:30, particularly preferably 1:5 to
1:20.

Also preferred is a process that is characterised in that
15 the side stream is formed from molten polycarbonate
granules and/or fragmented polycarbonate product, in

particular from polycarbonate recycling material.

Likewise, a process is preferred that is characterised in
20 that part of the additives or all additives are fed after

the melting of the polycarbonate for the side stream and

are mixed in using a further static mixer to form the side

stream.

25 The residence time in the further static mixer of the side
stream is preferably 10 to 300 seconds, particularly
preferably 20 to 120 seconds and most particularly

preferably 30 to 60 seconds.

30 The invention also provides a continuous process for the
mixing of high viscosity polymer melts as main stream in a
flow tube with additives from a liquid side stream,

characterised in that the additiveg are premixed with a



WO 2004/ 094122 PCT/ EP2004/ 003853 7 part of the polynmer nelt in the side

stream the Wiztoio\i?bsm aining side streamis fed via apb&-?ﬁpzdcﬂ 00385
particular arranged centrally in the flow tube, into the malin stréam %he

conbi ned streans are intensively mxed in g first 5 static mxer (10, Fig.
1) directly connected downstream and this prenixture is finely divided in
a mxing tube of enlarged cross-section and in a second static m xer (16,

Fig. 1) of fimere 3 uldirgolwndd |1 dresh wmdtdl de st FOAR, HOMMEA ¢ hyoUghput
openings per unit area). 10 Suitable polyners include all thernoplastic
pol ymers, predrraiblingotids y@iarram copoisherta b ki entn WAkt dewdatc  aci d,

nmet hacrylic I - r yi4 [ es S hyl

met hacryl at e%c%%rﬁeéragé{%éaﬁ%eﬁgﬁ gn a“i‘ls %inogv Zé\i%)lgej%’l aﬁ’@é a%?%ﬁg%ﬁt%r%?%e%%AN) .
These pol ynertshereyoniel nad ot eethav 41 ai ritdrbervghasei xédriexanpl est

pol ybut adi ene, pol yi soprene, polychl oroprene, EPDM pto utyl acryl ate,

lyb
etc., for exatetithehe o yibtd adtlerfbsr &5t 001 SIRASH e%c‘??/‘t’%%‘é%eﬁmafted

with the aforgienty aned Gopol werss (fik1y 20 ABRla 10 2 RIelgsrederoeess
the cross-section of the mxing tube of the second static mXxer (16, Fig.

1) is |arger énlargddctuyspfsettimasind. ) preferabl stdyia fimeeor (bF, at
| east 25 2 angd. particu | referably by a factor of at_.least 3, than the
cross-secti o[}:dlocf' tHe #%Jr%eltpu%renbc?tlf%ee ?‘T’r?%]tfe%t%‘?‘? WMIEE 119 Y 1). A
process is almedqiet %ngﬁpwi@bﬁiyﬁa@%@eruﬁt pgesct 30 throughput

openi ngs (per unit of surface area) in the second static mxer (16, Fig. 1)
is at least 1.5 times the

( Suitable polymers include all thermoplastic polymers,
preferably polystyrene, copolymers of styrene with acrylic
acid, methacrylic acid, a-methylstyrene, acrylic acid
esters such as methyl methacrylate, butyl acrylate, etc.,

15 and especially acrylonitrile (SAN). These polymers may be
modified with a rubber phase, for example polybutadiene,
polyisoprene, polychloroprene, EPDM, polybutyl acrylate,
etc., for example with the polybutadienes or polybutyl
acrylates grafted with the aforementioned copolymers (e.g.

20 ABS).

In a preferred process the cross-section of the mixing tube
of the second static mixer (16, Fig. 1) is larger by a
factor of at least 1.2, preferably by a factor of at least

25 2 and particularly preferably by a factor of at least 3,
than the cross-section of the mixing tube of the first

static mixer (10, Fig. 1).

A process is also preferred in which the number of product
30 throughput openings (per unit of surface area) in the

second static mixer (16, Fig. 1) is at least 1.5 times the

number of product throughput openings (per unit of surface

area) in the first static mixer (10, Fig. 1).



nunber of product throughput openings (per unit of surface area) in the

frrst static A jg. 1). WD 2004/094122 PCT/ EP200
u@]é%ﬁ&&lﬂ 9. 1) %9?%3{%%4/%03 5

. : 3
Product thro put openings include all bores and openi ngs e'static
m xer through which, seen in cross-section_ through the m xer and pi peli ne,
product flows. 5 Also preferred is a proéegs'v\,hich is characterised in that
the mxture is finely mxed in a third static mxer, with or wthout
enl arged cross-section, arranged downstream of the second static mxer. 10
The process is particularly suitable for polynmer mXxtures in_which the
m xture has #RABEYsitRreughmies r%@@élrﬂ%mrlcﬁai& &1} doanys NG @peningye

i nvention furit r Qvi i C i.Nng; . C By f
pol ycar bonat e”g(re%r) ucefp%lcééo"?lg?en%%%Pr%}?é'%h?lﬂ’e)u%%é&?e}r%n?%%éedé%ér)%%%rgses.
Addi tives carthrpagd the tfxer cusd priopet ines proodiet PVopsl yner. These
additives may for exanple include antioxidants, Wabsorbers and |ight
stabilisers, netal deactivators, peroxi de traps, basic co-stabilisers,

nucl eating agenis.plRenzofdy ans a@‘@réé’@@é penes ACtiingrascesiabl | {$eFSa0r
anti oxi dants, nould rel ease agents, flame 25 inhibiting additives,

antistatics, o ourentse airsl fietely stbed | sers. tiPard | sudtar ¢ ymisxet abbeth
additives for_the inpl

enentation of the process are described for exanple
'n Addi i ves For H0NPHactT GO SEhdoRte Sor i pHyE 21998, ARPIPHESeT Caf
Addi tives Hanbaodgortdans: et fried xe2001.
10
( The process is particularly suitable for polymer mixtures

in which the mixture has a viscosity in the range from

1 Pa x s to 107 Pa x s.

15 The invention furthermore provides thermoplastic moulding
compositions of polycarbonate produced according to one of

the aforementioned processes.

Additives can impart multifarious properties to the
20 polymer. These additives may for example include
antioxidants, UV absorbers and light stabilisers, metal
deactivators, peroxide traps, basic co-stabilisers,
nucleating agents, benzofurans and indolinones acting as
stabilisers or antioxidants, mould release agents, flame-
25 1inhibiting additives, antistatics, colourants and melt

stabilisers.

Particularly suitable additives for the implementation of
the process are described for example in Additives for

30 Plastics Handbook, John Murphy, 1999, or Plastics Additives
Handbook, Hans Zweifel, 2001.



WO 2004/ 094122 PCT/ EP2004/003853 9 1.1. Preferred suitable ant i oxi dants
for the inpl%gpabgi/Ggalz f the process are for exanple: éTfEﬁgo%XDQB§§E3
or

nonophenol s, exanple2,6-di-tert.- 5 butyl-4- nethylphe
2-tert.-butyl -4, 6- dinethyl phenol, 2,6-di-%ert - butyl - 4- et hyl phenol , 2, 6-
di-tert.-butyl-4-n-butyl phenol, 2,6-di-tert.-butyl-4- isobutyl phenol,

2, 6-di cycl opentyl - 4- net hyl phenol , 2-

(a- net hyl cychohex s Sk @Iﬂ)ﬁﬂl@%@imo@u@iﬁﬂwﬁarﬂhﬂﬁ% s Rienol
2,4,6-tricycl ohexyl phenol, 2,6- di-tert.-butyl-4- nethoxynethylphenol

nonylphenols t hatofard e inregess %maﬁ%ﬁe@ﬁamnhm-5|de chain, for exanple
2, 6-di - nonyl - 4- met hyl phenol , 2, 4-di net hyl - 6- (1'-nethy|undec-|'-y|) phenol ,
2,4-dimethyl -6-(1" 15 met hyl hept adec-1"' -yl ) phenol ,

2, 4-di et hyl 16-1(.I1" - nRLRyLatédi tlefiophenyl phesel exdmpld. 2,6-di-tert. -
Alkylthlonethylphenols for example 2, 4-

dloctylthﬁbnethylh&HX%T4 Wﬁﬁ%M%ﬂﬁﬁﬂﬂl 2 ey -butyl-4,6-

i dodecyl i omet hy T RO rnol 24 5 3oy droau nonce AT R ks
hydr oqui nones, fordlz&emmmﬁﬁyﬂ,&m%mlprmncyﬂ 4 reetdioxypttendiyty2, &di -
26l D OO S i o A 1Oy e, 2-
30735 di-tert - by %’*ﬂ’ R sReny J S et sol &
di -tert. -tout yl - 4- Mydx%phmnﬁﬁmh@mlﬂ A , 20047 84T RETIHERMIA/ (03853
{ di-tert.-butyl-4-methoxymethylphenol, nonylphenols
that are linear or branched in the side chain, for
example 2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-
(1'-methylundec-1'-yl)phenol, 2,4-dimethyl-6-(1'-
15 methylheptadec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyl-

tridec-1'-yl)phenol.

1.1.2. Alkylthiomethylphenols, for example 2,4-
dioctyithiomethyl-6-tert.-butylphenol, 2,4-
20 dioctylthiomethyl-6-methylphenol, 2,4-
dioctylthiomethyl-6-ethylphenol, 2,6-
didodecylthiomethyl-4-nonylphenol.

1.1.3. Hydroquinones and alkylated hydroquinones, for

25 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.-butyl-4-
hydroxyanisole, 3,5-di-tert.-butyl-4-hydroxyanisole,

30 3,5-di-tert.-butyl-4-hydroxyphenyl stearate, bis(3,5-
di-tert.-butyl-4-hydroxyphenyl)adipate.



- 10 1.1.4. Tocopherols, for exanple a-tocopherol, P-tocopherol,

y+t ocopher ol . f»bas Ppées and m xtures thereof (V'tanln
Hydr oxyl at ed W[ hi odi gﬁenyﬁJ et hers, for exarrpl e 2,21- PE&‘/E@&M%%BB

t hi obi s(6-tert.-butyl-4- nethylphenol) %_ thlobls(4 octyl phenol ), 4,
4' -t hiobis(6-tert.-butyl-3 nethyl phenol), f 4' -t hi obis(6-tert.-butyl -
nmet hyl phenol ), 4,4'-thiobis (3, 6 -di -sec. -anylphenol) , 10

4, 4" -bi s(2, 6-1dief hylroéogxe&eﬁph@ew bdbgph b aeto&oéh@ro/fl kgl 't@%@f) erol,
bi sphenol s, for exanple - met hyl enebis(6-tert utyl et hyl phenol’),

2,2' - net hyl enebi s{-@ocepheriat,yls-4oebblibpbenaht, mdx2urk® thereof
nethylenebls[4 met hyl - 6- (a- nethylcyclohexyl)phenol]

2, 2' - et hyl enebi s- (ULtatHy|E)s- cycl ohexyl phenol ), 2,2'-

nethylenebls(G nonyl - 4- met hyl phenol ), 2,2'-

met hyl enebi s(4, 6-di-tert.-butyl phenol), 2,2'-

et hyl i denebi g4, & di Hydrbxybhatgbphatnol) ph2n2l 28hers, for example 2,2'-
et hyl i denebi s(6-tert.-butyl-4- |sobutylphenol) 2,2 -

met hyl enebi s[ 6- (aﬁhﬁQQAQJ SRt 4-Bigryd Tﬁnﬂﬁﬂqyl9h5n01het%y2eﬁébpbﬁg ¢a,

di met hyl b ) -4- 4. 4 b 2, 6-di-tert.
?buigF p%engriy,) nQHﬁgf qgné%ﬁ%(ghﬁggesQ%ugggtésﬁéFM}rﬁﬁ;noF; 1, 1-bi s(5
25 tert.-butyl t\hyl ph but
bis(grtertu-%utyl%%lﬂyg%q éE?&@rgxﬁgéh%yﬁiazg ﬁ%FE bHEX
1,1,3-tris(5-tert. f o m; OXYy-g= tIJFBBXE@QGBYHXDBEé”eam 1%}1@&161

(5 tert - butyl - 4- hydrox t'hyl phen dodecyl ner capt obut ane

et hyl ene 1gJ ycol big[3,81ibBi(s(3-difethybutyhydroxhpHeayyphaeaul ¥bakyr at e],
bi s(3-tert.-butyl -4-hydroxy WO 2004/ 094122 PCT/ EP2004/ 003853

1.1.6. Alkylidene bisphenols, for example 2,2'-
methylenebis (6-tert.-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert.-butyl-4-ethylphenol), 2,2’'-

15 methylenebis{4-methyl-6- (a-methylcyclohexyl)phenoll,
2,2'-methylenebis- (4-methyl-6-cyclohexylphenol), 2,2'-
methylenebis (6-nonyl-4-methylphenol), 2,2'-
methylenebis(4,6-di-tert.-butylphenol), 2,2'-
ethylidenebis (4,6-di-tert.-butylphenol), 2,2’'-

20 ethylidenebis(6-tert.-butyl-4-isobutylphenol), 2,2'-
methylenebis[6- (a-methylbenzyl) -4-nonylphenol], 2,2’'-
methylenebis{6- (o, a-dimethylbenzyl) -4-nonylphenol],
4,4'-methylenebig(2,6-di-tert.-butyl-phenol), 4,4'-
methylenebis (6-tert.-butyl-2-methylphenol), 1,1-bis(5-

25 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) -3-n-dodecylmercaptobutane,

30 ethylene glycol bis[3,3-bis(3'-tert.-butyl-4'-

hydroxyphenyl) butyrate], bis(3-tert.-butyl-4-hydroxy-



- 11 5-net hyl phenyl ) di - cycl opent adi ene, bis[2-(3'-tert.-

but yl - hydr@x yl benzyl)-6-tert.-butyl -
nethylphenyl]terepﬁtﬂﬁ%ate 1,1 -bis(3,5-dinmethyl- 2 hydroiﬁ% %ﬁ? 9f188%253
2,2-bis(3,5-di-tert.-butyl-4 5 hydroxyphenyl ) propane,
2,2-bis(5-tert.-buty|-4- hydr oxy- 2- net hyl phenyl ) - 4- n- dodecyl ner capt obut ane,
1,1,5 5-tetra-(5-tert.-butyl -4-hydroxy-2- nethyl phenyl)pentane. 10 1.1.7.

0-, N and S-benzy i ]
tetra-tert.-butyl - %&YS{%%@ rﬁcanl%ne'S ‘bis[2-(3'-tert.

oct adecyl - 4- hydr Oﬂrt:’ylazdLH§aPMk§3EQZYr{etHﬁ'HéQMyQ@)C-@—3é&t -butyl-4-
tridecyl -4-hydroxy-3,5-di-tert.- butyl benzyl nercapto-acetate,
tris-(3,5-di-tert m@&hﬁm n}ﬂllﬁﬁﬁ@mﬂz&}ﬂgarﬁ ne; b Qfﬁt@rmetmw 3-

hydr oxy- 2, 6- di et i.t-hi gt er epht hal.at.e ( ter utyl -4
hydr oxybenzyl ) sul ?X'dp cl)%egl %Ug:adrp ‘t rztf lﬁﬁj % C?)]hy roxygbean/]l 4
mer capt oacget at e. 2Q/dlrolx hel-;lmdrqmd;ﬁ}za/laz@-bwé nadeess . fmit Exaapl e

di oct adecyl -2, 2-bi s(3,5-di-tert.-butyl-2- hydrox benzyl ) mal onat e,
di oGt adecyl - 2. ( 3- HEIAEPOMA VIS UARILIS- At AR GRRE I PRI A
di dodecyl ner capt ogt hyls 3 er ut I roxybenzyl ) mal onat e,
bis[4-(1,1,3, 3- tglt?aneﬁ]%i%%l Sgh%!nrtlt BUt Ay }?H%aég-ét)ert - but yl -

4- hydroxybenzyl)rnﬂanhﬁkphéﬁyIDpEnxankronat|c hydroxybenzyl conmpounds, for
exanmple 1,3,5- tris-(3,5-di-tert.-butyl-4-hydroxybenzyl)-2, 4, 6-

trimethyl benzene, 1,4-bis(3,5-di-tert.-butyl-

10 1.1.7. 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, tridecyl-4-hydroxy-3,5-di-tert.-
butylbenzyl mercapto-acetate, tris-(3,5-di-tert.-

15 butyl-4-hydroxybenzyl)amine, bis(4-tert.-butyl-3-
hydroxy-2,6-dimethylbenzyl)dithioterephthalate,
bis(3,5-di-tert.-butyl-4-
hydroxybenzyl)sulfide, isooctyl-3,5-di-tert.-butyl-4-

hydroxybenzyl mercaptoacetate.

20
1.1.8. Hydroxybenzylated malonates, for example
L dioctadecyl-2,2-bis(3,5-di-tert.-butyl-2-
hydroxybenzyl)malonate, dioctadecyl-2-(3-tert.-
butyl-4-hydroxy-5-methylbenzyl)malonate,
25 didodecylmercaptoethyl-2,2-bis(3,5-di-tert.-butyl-4-

hydroxybenzyl)malonate, bis[4-(1,1,3,3-
tetramethylbutyl)phenyl]-2,2-bis-(3,5-di-tert.-butyl-
4 -hydroxybenzyl)malonate.

30 1.1.9. Aromatic hydroxybenzyl compounds, for example 1,3,5-
tris- (3,5-di-tert.-butyl-4-hydroxybenzyl)-2,4,6-
trimethylbenzene, 1,4-bis(3,5-di-tert.-butyl-4-



WD 2004/ 094122 PCT/ EP2004/ 003853 - 12

hydr oxybenzylgy 3084 po g1t r amet hyl benzene, 2,4, 6- PCT/EP2004/003853
tris(3,5-di-tert.-butyl-4-hydroxybenzyl)phenol. 1.1.10. Triazine conpounds,

for exanple 2,4 5 bis(octyl nercapto)-6-(3,,5di-tert.-butyl-4-

hydr oxyani |l i no)-1, 3,5-triazine, 2-octyl nmercapto-4,6-
bis(3,5-di-tert.-butyl-4-hydroxyanilino)-1,3,5- triazine,

2-oct yl mer capt o- 4 1t dn At -61 13 -9 Wet dadrdiyodygienoxy)z 14 3 5
triazine, 2,4,6-tris(3,5-di_10 tert.-butyl-4-hydroxyphenoxy)-1,2,3-triazine,
1,3,5- tris-(3,5- ditier Sulirent mkitod 4 ﬂ&ﬁ%ﬂﬂ%&b@ﬂ@%@l :
l,3,5-tris(4-tert.-butyl-3- hydroxy-2, 6-di net hyl benzyl)-i socyanurate, 2,4, 6-
tris(3,5-di-tert.-butyl-4-hydroxyphenylethyl)-1,3,5 15 tri azi ne,

|, 3,5-tris(3,5-1dil-0.eTtiabuhyl edmpounds, for example 2,4-

h h I Loyl )h h - -triazine, 1,6 3,5-

Yooy Bheny. b PR KRN S e LA b B -

Acyl ani nophenol s, Hyairxaiml e b)hwidroxyl ewiaidd 463 - o8/ 1mercapto-4, 6 -

4- hydroxystearanilide, octyl-N-(3,5-di-tert.-butyl-4-

Eygr oxypEeny: gcar trrfaite.S _.%;.tl?z;t Eﬂ@?ﬁﬁf@@@@@?ﬂt@?@.:bﬁﬁ?4- | f

ydr oxyphenyl ) propi_anj ¢ _aci d, \ C, Of .. yhy al s, for
exanpl e with nethgﬁbézﬂgaﬂnngéékgﬁggggﬁgéi%6%65%%Y£B%é¥%g%%§hbHﬁﬂ%gG-
hexanedi ol , 1, 9- nananethctyprairtstyna g yeaxidzihe proparedinls (Neppdit vl

gl ycol, thiodiethylene glycal, diethylene glycol, triethylene g{ycol, 30

pent aer yt4fritol , tqqgﬂ+%hHQ%&RﬁTﬂM@?QﬁXREﬁﬂH%%%{1¢%¢@itrla21ne' 13,5+

bi s- (hydroxyet hyl )Qxam de.s 334 hiaundaganel . 4 3:,d44.8pent adecanol ,

t ri met hyl hexanedi ol ' yarbah
benzyl) isocyanurate, 1,3,5-tris(4-tert.-butyl-3-
hydroxy-2,6-dimethylbenzyl) -isocyanurate, 2,4,6-
tris(3,5-di-tert.-butyl-4-hydroxyphenylethyl)-1,3,5-

15 triazine, 1,3,5-tris(3,5-di-tert.-butyl-4-

hydroxyphenylpropioyl) hexahydro-1,3,5-triazine, 1,3,5-

tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate.

1.1.11. Acylaminophenols, for example 4-hydroxylauranilide,
20 4-hydroxystearanilide, octyl-N-(3,5-di-tert.-butyl-4-
hydroxyphenyl) carbamate.

1.1.12. Esters of B-(3,5-di-tert.-butyl-4-

hydroxyphenyl)propionic acid with monohydric or

25 polyhydric alcohols, for example with methanol,
ethanol, n-octanol, i-octanol, octadecanol, 1,6-
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-
propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol,

30 pentaerythritol, tris (hydroxyethyl)isocyanurate, N,N'-
bis- (hydroxyethyl)oxamide, 3-thiaundecanol, 3-

thiapentadecanol, trimethylhexanediol,



WD 2004/ 094122 PCT/ EP2004/ 003853 - 13 trinethyl ol propane,

4- hydr oxynet Ry ~lypRhES 2,6, 7- trioxabicyclo[2.2. 2] octggg , ers
of (3-(5-tert--butyP-4- ydroxy-3 5 met hyl phenyl ) propi oni ¢ ac{%ézv%%t“r]’{%”%g

monohydric or polyhydric alcohols, for exanple with nethanol, ethanol,
n-octanol, i-octanol, octadecanol, 1,6- hexanediol, 1,9-nonanediol, ethylene
glycol, 1,2- propanediol, neopentyl glycol, thiodiethylene glycol, 10

di ethyl ene gl ycol ,t#imeadtiyl Eersparesd) .4 - 1BrASfE dHy 10l s phospha-2,6,7-
tris(hydroxyethyl)isocyanurate, N N - bis-(hydroxyethyl)oxam de,

3-t hi aundecanol , FridiapedRbarol2] 54aR hyl hexanedi ol |

tri met hyl ol propane, 4-hydroxynethyl -1-phospha-2,6,7 15
trioxabicyclo[2.2.2]octane. 1.1.14. Esters of (3-(3,5-dicyclohexyl-4-

hydr oxyphenyly) pr.opi oRk€easi 8wt hsmeaehydpi€y L 4 - RPRYBYgrBc al cohol's, for
exanple with nethanol, 20 ethanol, octanol, octadecanol, 1, 6-hexanediol,

1, 9- nonarkedi ol , edinEeNwIGdroni it GrEirkdVidih merdpeditid @ ycol ,
t hi odi et hyl ene gl ycol j.et tri I
pent aer yt Kri t ol g &O?Ll%}t)ﬁ%/%%i%}g%?%’Zgﬁ%/raneuééaﬁfg I\‘f?]llﬂ\‘léah %%%%Ol !

(hydr oxyet hyl ) oxaratdesndd: t hi -aattdaosinol § - a=t driv Jap esd tedtbedanodl, 1, 6-
tri met hyl - hexanedi ol, trinethyl ol propane, 4-hydroxynethyl-l-phogfha-2,6,7-
trioxabi cycl of 2. 2.59%aadRt : 3b A nonEnRedQleyr L£idtylene glycol, 1,2-

2i goﬂglgergorbuéigpn%%%ggﬁﬁé ol , %lfhgalﬁgc?l'\émc%}g&n%% oC a%lg%?nloﬁp%y'hyd“ ‘
10 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-

15 trioxabicyclo[2.2.2]octane.

1.1.14. Esters of B-(3,5-dicyclohexyl-4-

hydroxyphenyl) propionic acid with monohydric or
polyhydric alcohols, for example with methanol,

20 ethanol, octanol, octadecanocl, 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-

25 (hydroxyethyl)oxamide, 3-thiaundecanol, 3-
thiapentadecanol, trimethyl-hexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-

trioxabicyclo[2.2.2]octane.

30 1.1.15. 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-



1, 6--hexanedi ol , 1, 9-nonanediol, ethylene glycol, 1,2 W 2004/094122

PCT/ EP2004/ 0038530470 ropanediol, neopentyl gl ycol i |
AR T Tt o I P A

tris(hydroxyethyl)lsocyanurate, N, N - bis- (rydroxyethyl)oxanlde
3-t hi aundecanol, 3 5 thiapentadecanol, trlnethyl hexanedi ol ,
trimethyl ol propane, 4- hydroxynethyl-l-phospha 2,6, 7-

trioxabicycl o 2. 2.gAledrneioll, hé&béﬁﬁ?%ﬁc&(%ﬁl@@lé@ﬁ&le@@tgiyéoﬂ-o
hydr oxyphenyl ) propi oni c acid, for exanple N, N -bis(3,5-

di-tert.-butyl - W@Mkﬁ%ﬂwwomw&a&@mﬂa@lm ani de,

N, N - bi s- 3,541 tert. -but

tri- me!t ﬁyl( enedi ;mE%GFrentai\‘?%gh%ths detr Oxgﬁy#]yo’&?@“ygyh€%@6%‘bﬁ%5?1 N Niony!l )
15 hydrazi de, lebfés[ﬁ§&§bi§é€h Téﬁﬁ&ld@Utyltﬂ&aundecanol 3-
hydroxyphenyl] propi onyl - ethy ) oxam de (Naugard(r) 1 from Uniroyal).

1.1.17. Asxorbic déiirgan ﬁ eRI®)L, Qxﬂm¢Qthkh¢$ﬁm@dbmlIOX|dants for

le NN -d d
cxam e N1V sdpr oo enloned an e 001 sep iyl be
[ -bis (1 -ethyl -Sridredbiwdypendyi)2 -p25cphenyl enedi am ne,

N, N - bi s(I -met hyl heptyl)-p- phenyl enedi am ne,
N,N'-dicyclohexyl p- phenylenedianine N, N - di phenyl - p- phenyl enedi am ne,

N, N - bi s( 2- n q%k_@Tlgghen qg ?gb?eﬁeybLZ%BrORyl N - phenyl -p

phenylenedla p 30 phenyl enedi ani ne,

N-(1- ”EthM$heptyl)h§$r$§§gﬁgniﬁ )propionic acid, for example N,N'-bis(3,5-

( di-tert.-butyl-4-hydroxyphenylpropionyl)hexamethylene-
diamide, N,N'-bis-{(3,5-di-tert.-butyl-4-
hydroxyphenylpropionyl) tri-methylenediamide, N,N’'-
bis(3,5-di-tert.-butyl-4-hydroxyphenylpropionyl) -

15 hydrazide, N,N'-bis[2-(3-[3,5-di-tert.-butyl-4-
hydroxyphenyl] -propionyl-oxy)ethyl]oxamide (Naugard®
XL-1 from Uniroyal) .

1.1.17. Ascorbic acid (Vitamin C).
20

1.1.18. Amine antioxidants, for example N,N'-diisopropyl-p-
phenylenediamine, N,N'-di-sec.-butyl-p-
phenylenediamine, N,N'-bis(1l,4-dimethylpentyl) -p-
phenylenediamine, N,N'-bis(l-ethyl-3-methylpentyl)-p-

25 phenylenediamine, N,N'-bis(l-methylheptyl) -p-
phenylenediamine, N,N'-dicyclohexyl-p-phenylenediamine,
N,N'-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyl) -
p-phenylenediamine, N-isopropyl-N'-phenyl-p-
phenylenediamine, N-(1,3-dimethylbutyl) -N'-phenyl-p-

30 phenylenediamine, N- (l-methylheptyl) -N'-phenyl-p-

phenylenediamine, N-cyclohexyl-N'-phenyl-p-phenylene-



phenyl enedi am ne, N-cycl ohexyl -N -phenyl - p- phenyl ene WD 2004/ 094122

PCT/ 8P2004/ 0038 di am ne, 4-(p-toluenesul fanoyl)d N -
di met hyl - N, N% §§g4eco uztzyl p- phenyl enedi am ne, di phenyl g‘?ﬁpne Zlﬂmép&“%

| yl di phenyl am ne, 4- isopropoxydi phenyl am_ne, N-phenyl-I-naphthylam ne, N 5
(4-tert.-octyl phenyl)-I-napht hyI am ne, N 6ﬁ_’eﬁyl -2- napht hyl am ne, octyl ated
di phenyl am ne, for exanple p, p -di-tert.-octyl -di phenyl am ne, 4-n-

but yl am nophenol ryI a )
4- dodecanoy!l am nogﬁi EH'I% ‘4 10rTéI octa cano;‘h am 03 ﬁgﬂﬁ%@é N, N

bi s(4- met hoxy- phemedHyeN, - &1 dsek Lbut PUL ¥l pAeH, TBLEY L 8L AeTEL hyl phenol ,
2,4" - di am nodi phenyl net hane, 4, 4'- di am nodi phenyl net hane,

N, N, N, N -tet ranetdlyllheﬁtlyélaﬂdlraam Mlﬁlwmmlrﬂ.ez-‘l-
bi s[ (2- net hyl pheny am n

h i h
(ST o1 v b Guant e B PRI C Bttty Ly Bhery 1R e, e, -

tert.-octy ated N-(4phemd .- mﬂaﬂﬂmn&n@ﬂﬂwlwnﬁﬁ noaddeyl ated and
di al kyl ated tert. -butyI/tert -octyl di phe'% am nes a mxture of

nonoal kyl at ed and THPHYEYIAERD0 KA WHedning miSay rexagiple
nonoal kyl ated and _ dij,al ky] at ed dodecy hen%I am nes, a mxture of

monoal kyl at ed and PdiPal #YT 5¥ 54" ~PE6P %Wﬁ?%}ﬁ 941a7 phelyl ani nes, a mixture

of monoal kyl at ed 1R, 1¢indl Rikd t ertphut ol eyl and nes,
2, 3-di hydr o- 3, 3-di net hyl - Afil—gla-\ﬂl 4- benzot hl%gleflne phenot hi azine, a m xture of

monoal kyl at ed and W%Wlﬁf@@q}é’ﬁnalbut%dQ®qano>dﬁMWmQﬁ aZines, a
m xture QT nDnoalggfyag%éggylamlnophenol, bis(4-methoxy-phenyl)amine,

(~ 2,6-di-tert.-butyl-4-dimethylaminomethylphenol, 2,4’-
diaminodiphenylmethane, 4,4'-diaminodiphenylmethane,
N,N,N',N'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-
bis[(2-methylphenyl)amino] -ethane, 1,2-

15 bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-
(1',3'-dimethylbutyl)phenyl] amine, tert.-octylated N-
phenyl-1l-naphthylamine, a mixture of monoalkylated and
dialkylated tert.-butyl/tert.-octyldiphenylamines, a
mixture of monoalkylated and dialkylated

20 nonyldiphenylamines, a mixture of monoalkylated and
dialkylated dodecyldiphenylamines, a mixture of
monoalkylated and dialkylated
isopropyl/isohexyldiphenylamines, a mixture of
monoalkylated and dialkylated tert.-

25 butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-
benzothiazine, phenothiazine, a mixture of
monoalkylated and dialkylated tert.-butyl/tert.-
octylphenothiazines, a mixture of monoalkylated and
dialkylated tert.-octylphenothiazines, N-

30 allylphenothiazine, N,N,N',N'-tetraphenyl-1,4-
diaminobut-2-ene, N,N-bis(2,2,6,6-tetramethylpiperid-
4-ylhexamethylenediamine, bis(2,2,6,6-



di al kyl ated tert.-octyl phenot hi azi nes, N 30 al |yl phenot hi azi ne,

N, N, N, N -tetgoaphghydgshd di am nobut - 2- ene,
N, N-bis(2, 2,6, 6-tet)r{agmet yl pi peri d- 4-yl hexanet hyl enedi an?%llé/,Esziogeé?%?%s% WO

2004/ 094122 PCT/ EP2004/ 003853 - 16 tetr grget_hyl pi peri d-4-yl) sebacat e,
2,2,6,6- tetranethyl piperidin-4-one, 2,2,6,6- tetranethyl piperidin-4-ol.
I ndi vi dual exanpl es of these conpounds or m xtures thereof may be used. 5

1.1.19. Preferredtatiraatete il igsmier-gi sil9 Jebaddie exequtd g of the process
i nclude for exanple dilauryl thiodipropionate and/or distearyl
t hi odi pr opi onat e. tE¢TRTEIY I PERSIHEHMY 4aitfi®oxiZda@ntés,6 phosphi tes and

phosphonites incl f q{%’l il s-4ngnyl pﬂ}&? )ﬂ{'é sphy
tris(2,4-di-tert. tlbé&?ﬁ ptel—ﬁ);] e(;erslp 1 te4, Q%‘,'Q- bi's >20,l - & M%Ies ot
di.-tert.-butyl phemeese) mbBinty toet maostarr<0-t Iiyeuds pleas e ajsedh] - undecane,
3,9-bis(2,6-di-tert. 15 butyl-4-nethyl phenoxy)-2, 4, 8, 10-t et raoxa- 3, 9-

di phosphaépi ro(5.5)undecane, 2,2'-nethylenebis(4,6-di- tert.-butylphenyl)
octyl phosphiit e, itet pakist2ed- Ghiitable thiosyner%ists for the execution

tert.-butyl phenyl)-[1, 1-bi phenyl]-4,4"-diylbls phosphonite, 2,

2' - et hyl i denebi s( #6-tdie traraces 20 nxitudep Hary ISxaninier shdesphilte, o, o' -

oo e e A I ool U s

bis(2,4-di-tert.-butyl-6 25 nethyl phenyl) ethyl phosphite,

2-butyl-2-ethyl-1,3- propanediyl 2,4,6-tri-tert.-butyl phenyl -phosphite,

10 1.1.20. Secondary antioxidants, phosphites and” phosphonites

( include for example tris- (nonylphenyl)phosphite,

| tris(2,4-di-tert.-butylphenyl)phosphite, 3,9-bis(2,4-
di.-tert.-butylphenoxy)-2,4,8,10-tetraoxa-3,9-
diphosphaspiro[5.5] -undecane, 3,9-bis(2,6-di-tert.-

15 butyl-4-methylphenoxy)-2,4,8,10-tetraoxa-3,9-
diphosphaspiro(5.5)undecane, 2,2'-methylenebis(4,6-di-
tert.-butylphenyl) octyl phosphite, tetrakis(2,4-di-
tert.-butylphenyl)-[1,1-biphenyl] -4,4'-diylbis-
phosphonite, 2,2'-ethylidenebis(4,6-di-tert.-

20 butylphenyl) fluorophosphite, o,0'-
dioctadecylpentaerythritol-bis(phosphite), tris([2-

{ [[2,4,8,10-tetra-tert. -
butyldibenzo[d, £] [1, 3,2]dioxaphosphepin-6-
yl]oxylethyllamine, bis(2,4-di-tert.-butyl-6-

25 methylphenyl) ethyl phosphite, 2-butyl-2-ethyl-1,3-
propanediyl 2,4,6-tri-tert.-butylphenyl-phosphite,
pentaerythritol-bis- ((2,4-dicumyl-phenyl) -phosphite),
2,4,6-tri-tert.-butylphenyl-2-butyl-2-ethyl-1,3-
propane-diol phosphite.

30

1.2. UV absorbers and light stabilisers may be used in the

process according to the invention in an amount of

0.01 to 15 wt.%, preferably 0.03 to 8 wt.%, referred



pent aerythritol-bis-((2,4-dicunyl-phenyl)-phosphite),
2,4,6-tri-te5%,2ggkybp | -2-butyl-2-ethyl-1,3- propane- gb?/Eﬂﬂﬂﬁ?Bb5§533o

1.2. WV absorbers and I1ght stabilisers nmay be used in th

according to the invention in an anount of _ 0.01 to 15 w.% preferably 0.03
to 8 wt.% referred WO 2004/ 094122 PCT/ EP2004/ 003853 - 17 to the nass of
the conposition. Particularly suitable UV absorbers and light stabilisers

for the inplementay itk Gladd e Nriaee SSomgsd Udeod Or ExedPb€lably fudtable
2-(2 -hydroxyphenyl)benzotrlazoles for "'exanpl e 2-

(2' - hydroxy-5' - metthy|aheanbetfernas rlkohit estahiBisers dfor the
tert.-butyl - 2'-hy r V. t (
tert.-butyl - %ﬂéﬁ#%%enzo rﬁ%%%QQégfééthﬁg%Fe fo% e?ﬁm%;% 3 10

tetranethylbutyl)phenyl)benzotrlazole 2-(3,5" -

tert.-butyl - -hydroxyphenyl) 5- chlorobenzotrlazole 2-

(3' -tert. -Dutlyl22 - thKaxﬂsimmnmrpﬁérﬁﬁgzcslrmqiﬁfbenfz@t@mlee 2-
2-(3'-sec.-butyl-5 -tert. -butﬁ ' hydroxyphenyl)benzotr|azoI
2-(2'-hydroxy-4' 18 oB¥¢ Feasyp eﬁ%ﬂt)h-yﬂéﬁhed} W oazetiazsley 4y (3 ept-any | -
2' - hydr oxyphenyl ) henzotr

di met hyl benzyl ) - ZH: éﬂr qﬁﬁe%@lﬁgé %YPnggﬁZbgﬁzf3tr1?eP%e’ 8uty|

-2' - hydroxy-5' - ct L obenzg-triazol e,
s 2 YD (Rerotlapyont RoaYbey UL pRBEN bbe 21 8DboEOPENAY:

carbonyl et hyl | - 2" -y oxyienyl ) 5 5; 3chlorobenzotriazole, 2-
(3'-tert.-buty|-2'-hydroxy-5'- (2-
Fethoxycaﬂbonyletmﬁanﬂmﬁghylﬁhuyﬂkph&mymkbeﬂzanﬂrnzd&e, 2-(3',5'-di-

‘ tert.-butyl-2'-hydroxyphenyl) -5-chlorobenzotriazole, 2-
(3'-tert.-butyl-2'-hydroxy-5'-methylphenyl) -5-
chlorobenzotriazole, 2-(3'-sec.-butyl-5'-tert.-butyl-2'-
hydroxyphenyl) benzotriazole, 2-(2'-hydroxy-4'-

15 octyloxyphenyl) -benzotriazole, 2-(3',5-di-tert.-amyl-
2'-hydroxyphenyl) benzotriazole, 2-(3',5-bis(a,a-
dimethylbenzyl) -2'-hydroxyphenyl) benzotriazole, 2-(3'-
tert.-butyl-2'-hydroxy-5'-(2-
octyloxycarbonylethyl)phenyl) -5-chlorobenzo-triazole,

20 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-

25 methoxycarbonylethyl)phenyl) benzotriazole, 2-(3'-tert.-
butyl-2'-hydroxy-5'- (2-
octyloxycarbonylethyl)phenyl) benzotriazole, 2-(3'-
tert.-butyl-5'-[2-(2-ethylhexyloxy) carbonylethyl]-2’-
hydroxyphenyl) -benzotriazole, 2-(3'-dodecyl-2'-hydroxy-

30 5'-methylphenyl) benzotriazole, 2-(3'-tert.-butyl-2'-



(3" -tert . -butyl-2'-hydroxy-5- (2 25

rfet hoxycar boryy ebbyyogdey! ) benzotriazole, 2-(3'-tert. byéy}E§QUUQy659gy;5 -
(2 octyl oxycarbonyl et hyl ) phenyl ) benzotri azole, 2-(3'- tert -butyl-5"- [2

(2 -ethyl hexyloxy) carbonyl ethyl|l -2'- ﬁ]rquphenyl) benzotrlazole,
2- (3' -dodecyl - 2' -hydroxy 30 5'-nethyl phenyl’)benzotriazole, 2- (3 -tert.
-butyl -2" WD 2004/ 094122 PCT/ EP2004/ 003853 18

hydroxy-5"-(2-i SOW&?/ onyLebaYy {1 oxpbepybhgnEehy i azol e,
2, 2' -met hyl enebi s[ ? tetrane% Xguty g bengotrlazol 2-yl - phenol ];
t he transesterhhphﬁnyﬂbqnzuhmmazﬁlél[Ziztmethybahyb15[4€2151 3,3-

nmet hoxycar bonyl et hyl) -2'-hydroxypheny|] 2H benzotriazole with polyethylene
gl ycol ~ 300; [R—CHME—’“@%@I@@HZ]}) 6ot azol-2-yl-phenol] ;

3" -tert.-butyl-4"-hydrox H_ benzot | ylp _
2-[2' - hydroxy-3'- (éy lﬁﬁﬁ1 %ﬁﬁ? )p%9é%ﬁ.l%%:% h§ Yere. butyl-5'-(2-

tetranethxgbutyl) 4%%%%8%¥fégﬂfi ) 2L Byab¥Q{BR¥ny1] - 28-

-(1,1, 3, 3-tetranet hyl
d| met hyl benzyl ) phéeyrldotheinzailre azidlle. pdlykﬂqy]kdwcgquder&amhemcmzer
exanpl e the 4-hydroxy, 4- 15 nethoxy-, 4-octyloxy, 4-decyl ox 4- dodecyloxy,
4- benzyl oxy, 4, ZOO-AHALH:hydrbareardt =2 3 hyarbxybutyl-4 Tﬁ§¥ -2H-
derivatives. 1.2.3. Esters of sub tltut d and 4n Bstltu%ﬁd ben20|c 20
aci ds, such as f oP BB AZRY AT ST pnenyl? - BYAFEYYate, Chifeny|

salicylate, octyl pjx i bepzgyl resorcinol, bis(4-tert.
Qfﬁﬂ) %Jélres 9 9 AR

but yl benzoyl ) resorC|no r6|hof 2, 4-di -
}ert-‘bUﬁXJphenylE%éiéﬁeﬁﬁyﬂbug¥ﬂ3@héhyl]benzotr1azole, 2- [2’-hydroxy-

3'-(1,1,3,3-tetramethylbutyl) -5'- (a, a-

dimethylbenzyl)phenyl] -benzotriazole.

1.2.2. 2-hydroxybenzophenones, for example the 4-hydroxy, 4-
15 methoxy-, 4-octyloxy, 4-decyloxy, 4-dodecyloxy, 4-
benzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-

dimethoxy derivatives.

1.2.3. Esters of substituted and unsubstituted benzoic
20 acids, such as for example 4-tert.-butylphenyl
( salicylate, phenyl salicylate, octylphenyl salicylate,
bibenzoylresorcinol, bis(4-tert.-
butylbenzoyl) resorcinol, benzoylresorcinol, 2,4-di-
tert.-butylphenyl-3,5-di-tert.-butyl-4-

25 hydroxybenzoate, hexadecyl-3,5-di-tert.-butyl-4-
hydroxybenzoate, octadecyl-3,5-di-tert.-butyl-4-
hydroxy-benzoate, 2-methyl-4,6-di-tert.-butylphenyl-
3,5-di-tert.-butyl-4-hydroxy-benzoate.

30 1.2.4. Acrylates, for example ethyl-a-cyan-f,B-diphenyl
acrylate, isooctyl-a-cyan-f,p-diphenyl acrylate, methyl-o-

carbomethoxy cinnamate, methyl-a-cyan-B-methyl-p-methoxy



25 hydroxybenzoate, hexadecyl-3,5-di-tert.-butyl-4 hydroxybenzoat e,

oct adecyl - 3, Ry 9i tyl -4- hydroxy-benzoate,
2-nethy|-4,6yg}%Pg??§§%ﬂ?§lphenyl- 3,5-di-tert.-butyl-4-h§gFé§§E%%§4§83?%? 30
1.2.4. Acrylates, for exanple ethyl -(x-cyan-0, P-diphenyl acrylate,

i sooctyl -a-cyan-p, f 3-di phenyl acryl ate, nét yl -a- carbonet hoxy ci nnamate,

nmet hyl - a- cyan- ( 3- net hyl - p- met hoxy WO 2004/ 094122 PCT/ EP2004/ 003853 - 19

cinnamate, butyl - g-6¥aRatd; Bl cFBhNPXetH ADBIRE Enoxy R Abnit e,

car bonet hoxy- p- net hoxy ci nnamat'e and™ N- ('( 3-

car borret hoxy- ( 3- cymtHyly b - 2a fisdnitdHoRgobi e hdxyl canhami € keld senpounds, for
exanpl e ni ckel conpl exes of

2, 2' -t hi obi s[ 4- (1,dar®cBetboxafehahbingl))-pheaohylindoddhe. as the 1:1 or 1:2
conpl exes, with or without additional |igands such as n-butyl am ne,

tri et hanol am ne or N cycl ohexyl di et hanol am ne, nickel 10

di butyl di tshi acar bamaiie ckBilCkehpsahnks, O orhexarpaal kylkegstehplekes exampl e
of the methyl or ethyl ester, of

4- hydr oxy- 3, 5-di - tra’-thibplibéazyipho3pAsnecranedhylbutkeél) ptenpléxesuah
ket oxi mes, for exanple of_ 2- hydroxy-4-nethyl phenyl undecyl ketoxine, nickel
15 conpl exes of 1- etﬁ}ﬁ il a?#/g]yiz SC?fﬁ r&zot 7 P wi t hout

addi tional |igands;gdi2dhaSteldLahd Yeilbndes ad @M PesmihO exanpl e
bis(2,2,6,6- tetranethyl-4-piperidyl)sebacate, bis(2,2,6,6 20

t et r anet hyl - 4- pi periiggihaneamme, obhiN{dyQl hexpldiethanolamine, nickel

pent amet iyl -4~ bl peLL,dil ) SePAcRLes BLSLI: OGIXRY aales of the monoalkyl

is(1,2, 2,6, 6-pentamddy] -Fopi pedmsiye Jof nchBitydtByb-or ethyl ester, of
d|-tert.-butyl-4-deroxybenz | mal onate, the . .
-hydroxy-3,5-di-tert. -butylbenzylphosphonic acid,
nickel complexes of ketoximes, for example of 2-
hydroxy-4-methylphenylundecyl ketoxime, nickel
15 complexes of l-phenyl-4-lauroyl-5-hydroxypyrazole,

with or without additional ligands.

1.2.6. Sterically hindered amines, for example bis(2,2,6,6-
tetramethyl-4-piperidyl) sebacate, bis(2,2,6,6-
20 tetramethyl-4-piperidyl) succinate, bis(l,2,2,6,6-
pentamethyl-4-piperidyl) sebacate, bis(l-octyloxy-

{ 2,2,6,6-tetra-methyl-4-piperidyl) sebacate,
bis(l,2,2,6,6-pentamethyl-4-piperidyl), n-butyl-3,5-
di-tert.-butyl-4-hydroxybenzyl malonate, the

25 condensate of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-
4-hydroxypiperidine and succinic acid, linear or
cyclic condensates of N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and 4-tert.-octylamino-
2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-

30 4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-
tetramethyl-4-piperidyl)-1,2,3,4-

butantetracarboxylate, 1,1'-(1,2-ethanediyl)



25 condensate of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl- 4-hydroxypiperidine

and succinic i |, ] or cyclic condensates of
N, N - bi s(2, Z,V%,Cgfa%)é{!r)g%%yl -4- piperidyl) hexanethyl enedfg%%%zoé)ﬁéoowm

4-tert.-octylam no- 2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetranethyl 30
4-piperidyl)nitrilotriacetate, tetrakis(2,2, 6, 6-
tetranet hyl -4-piperidyl)-1, 2, 3,4- butantetracarboxyl ate,

1,1' - (1, 2- et hanediyid (M3 2004/Q94122 RCH ER 3 e Rhaovt.
bi s(3, 3. 5, 5-t et r amst hyl pi per azi none) ,%gﬁl&%ﬁaﬁ%ﬁ% zoy

2,2, 6, 6-tetranet hyd ~3i et i treamethyt learipenddine, & -Gteaantylaprest 1813 peF 1 di ne,
bis(1,2,2,6,6- pentanethylpiperidyl)-2-n-butyl-2-{2-hydroxy-3,5-di 5
tert.-butyl benzyl &eﬁﬁ%%%@lp%{%q%lc lﬁe-’7,bll,%%/]9-22’ 2(26 ’hé/'

tetramethyl-1,3, B?éﬂtﬁew&uiﬂﬂidpeﬂidﬁﬂla)ﬂez%fb&ﬂﬂﬂez- (2-hydroxy-3,5-di-
bi s(I-octyl oxy-2, 2,6, 6-tetranet hyl pi peridyl) sebacate,
bi s(| - oct A oxy- 2, X 6-tattrakansy i pealaiaisuctimaeyliTnea? dr cyclic

condensates of N, N -.hij 6,6 tefr vl - 4- pd i iy

hexanet hyl enedi arril\éneeé)éa‘_%(CI";c ng lnnlr’p%’g% itﬁ%l-aaff%%ﬂc% 40'50]%%%%%1%2?%%?% he
condensate of 2- dilotlo-dkto-lusf-4 2 bate taat remet; 1 p fperidyl) sebacate,
tetranet hyl piperidyl)-1,3,5-triazine and 1, 2-bi s(3-. am nopr opyl am no) et hane,
the condensate of PLth RGP 6 in 'sf('lﬁ"rFetﬁ}f%W%ﬁﬁWcPllEeElZ?)Gf%succmate'

pent amet hyI pi per i gLYih%e;ér&%I?#)%cig%cigf]ceon%ednslatzésbiosf_( ‘?N, I\?%QQQE(,)B),/%?@—nO)

et hane, 8-acetyl -
tetramet hyd - 1, 3, 8-ddd @aasiiy 04 Hlgeciangr )hekdhed8sleéhediamine and 4-

dodecyl -1-(2,2,6,6-tetranethyl -4 20 piperidyl)pyrrolidine-2,5-dione,
B-dodecyl -1 - (1, 2, @Bl zhwt tiA clulgrgel i Tyl )t Phazions di e Xendensate
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-
15 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-tetramethyl-4-
20 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-

25 piperidyl) hexamethylenediamine and 4-cyclo-hexylamino-
2,6-dichloro-1,3,5-triazine, a condensation product of
1l,2-bis(3-aminopropylamino)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-

30 (2,2,6,6-tetramethyl-4-piperidyl) -n-dodecyl
succinimide, N-(1.2,2,6,6-penta-methyl-4-piperidyl) -n-
dodecyl succinimide, 2-undecyl-7,7,9,9-tetramethyl-1-

oxa-3,8-diaza-4-oxospiro[4.5]decane, a reaction



dione, a m xture of 4-hexadecyl oxy- and 4-stearyl oxy-

2,2,6,6-tetr di ne, a condensation product of

N, N - bi s(2, Za"g)aebz%é?bgm%yl 4 25 pi peridyl)hexanet hyl ene8CAAFRR0 04{§03853
4-cycl o- hexyl am no- 2, 6-dichloro-1,3,5-triazine, a condensation product of

1, 2- bi s(3-am nopr opyl ani no) et hane and 2, 4261tr|chl oro- 1,3,5-triazine as
vveII as 4-butylamno-2,2,6,6 tetrarrethyl pi peridine (CAS Reg No.

[ 136504-96-6] ) ; r y -
succi ni m de, N (1. pzls(gd‘% 62%€n—?a$ ﬁ%t%r?éw%}%té jg;}% %ﬁo 8 i:s%c(():)lmru m de,
2-undecyl -7, 7,9, 9-3 &8 1dieet dvyd -dxogpie3| 8- iﬂ@acaaxzﬂeoaam@pepnfdhwrl@lam;na
reacti on WO 2004/ 0941 PFT Eﬁéo 4/ 003853 % %

7,7,9, 9-tetranet hyt i@y’% A Tg%r}taam%t%\l '%1'2%916-”635(%% PXHF AT B G e
and epi - chl orohydrj r )
1,1-bis(1,2,2,6,6- penta %}EO)fy%en 1erltclh? oxycar boblls) formyl) -N, N'-

2- (4- et hwyphenylbﬁm‘E,ruE,,6J‘64\te&mraﬁémm44 NN 5
bis(2,2,6,6-tetranethyl - pi peri dyI ) hexanet hyl enedj am ne, diesters of 4-
met hoxynet hyl enenﬁ@ﬁ@%)&%ﬁmﬁq plengdmmine, diesters of 4-

pentamet hyl - 4- hy draxyipl Rerd G fiee n &Rl Y08 ha/épécw&hiﬁ
oxy-4-(2, 2, 6, 6-tetramet}F1)5§{li 4%?%%r|dy Y] sil oxane, the' 10 reactlon product of

mal ei ¢ anhydri de epimmﬂmethyiﬁﬁﬂbydwoxypiperldlne, poly [methylpropyl-3-
2,2,6,6-tetranet hyl - 4- o] i di he
1,2, 2, 6, 6- pent anet A Zﬁﬂﬁnﬁo‘% %et?‘?%]f?{%etriy]z 4 PIREH e | $H1o%xRaepI e

g g g: 80%: gg g%g(%ﬁf-{t%ér& &E)ut oxam%‘f%%l c XA &t e o-olefin

©, 2' - di dodecy! oxy-dofEs Lyhet anith b p6<am+&etd:eamétleyho«yar21n@pt@érmmnél i de,

N, N' - bi s( 3- dlrrethlamno ro ) oxam de, . 2- et hoxy-5-ter -butI
( g' p g entamethyl 4- amlngblperlél y

1.2.7. Oxamides, for example 4,4'-dioctyloxy oxanilide,

15 2,2'-diethoxy oxanilide, 2,2'-dioctyloxy-5,5'-di-tert.-
butoxanilide, 2,2'-didodecyloxy-5,5'-di-tert.-
butoxanilide, 2-ethoxy-2'-ethyl oxanilide, N,N'-bis(3-
dimethylamino-propyl)oxamide, 2-ethoxy-5-tert.-butyl-
2'-ethoxanilide and their mixtures with 2-ethoxy-2'-

20 ethyl-5,4'-di-tert.-butoxanilide, mixtures of o- and p-
methoxy-disubstituted oxanilides and mixtures of o-

and p-ethoxy- disubstituted oxanilides.

1.2.8. 2-(2-hydroxyphenyl)-1,3,5-triazines, for example
25 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine,
- {(2-hydroxy-4-octyloxyphenyl) -4,6-bis (2, 4-

dimethylphenyl) -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-

30 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-



2" -ethoxanilide and their mxtures with 2-ethoxy-2' 20 ethyl
-5,4' -di -tertys %o%’@?hiﬁ? m xtures of o- and p- net hox;g,—cq.l/ﬁyp§(;4/toléggg3
2.8

oxanilides and m xtures of n- and p-ethoxy- disubstituted oxanili des.

2- (2- hydr oxyphenyl)-1,3,5-triazi nes, for gﬁgﬂple 25

2,4,6-tris(2-hydroxy- 4- octyloxyphenyl) 1, triazine,

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

2-(2, 4- dihydroxypbg@yi)44dﬁm@£§§2pﬁeﬂymptbyhpbeﬂyiéziné 52-(piBZEA6XY -
2, 4- bi s(2- hydr oxy- 4- propyl oxyphenyl ) - 6-
di net hyl phenyl ) -1,%; Br%¢¢%zlﬁéyphe@21hy r6x91a12 4-dimethylphenyl) -

oct yl oxyphenyl) -4, is( phen z

2-(2- hydr oxy- 4- dod§c§1%x§5 ehy % Ze ¥€m§%€ 3%5941§% §g§fﬁf¥oﬁ4/003853 22

2|S(2d4 d:nethKIph?uyg}ziﬁgrSgbzygphenyl2 ﬁZGHydsoiyg glmethyl) -1,3,5-
tridecyl oxyphenyl )-4, 6-Dbi s(2,4-adl net ny triazine,

2-[ 2- hydr oXy- 4- ( 2- %€H?6k9e -Sj[2'hYg§? RN ardy: 3

guEglﬁXépropoZy%ghﬁ@yyioﬁy§f8b§£8x§)ﬂheﬁyryti-érﬁlé (2, hLh@mbPByl) -1, 3, 5-

ydr oxy- ydr oxy-

octyloxypropyloxy)pheayi@eA 6 bﬂs6Q0dedvhexhyt¥ldeey5oxvr2a2|ne

2-[4- (dodecyl oxy/ t ol _ _ _ _

hydr oxypr opoxy) - 2- %¥§ §¥]-%,%Y%F%{§,E?enYl 4,6-bis (2,4

di net hyl phenyl)-1 alﬁethyagh@ﬂylﬁ i 23hydeoxyz4né?2 20([2-hydroxy-4- (2-

hydr oxy- 3- dodecyloxypropox )phenyll 4, 6-bis(2,4-

di met hyl phényl ) - 1, BYSrexy a2t fededy QXﬁya@BQ§¥hphenyl] -4,6-bis(2,4-

e e Rl PRy E) 5151 288 R 2 (0 yarony -4

2,4,6-tris[2-hydr oxgxyl¢8y bphenryi?24 16-8ydhenypr dpdx§) pheéaylihel, 3;%92¢tri azi ne,

2-(2- hydroxyphenyl) s {9 Toh ORI RPEnEnY1 P RNE MY pheiy 21,3, 5-triazine,
2,4,6-tris[2-hydroxy-4- (3-butoxy-2-

15 hydroxypropoxy) phenyl] -1,3,5-triazine, 2-(2-
hydroxyphenyl) -4 - (4 -methoxyphenyl) -6-phenyl-1,3,5-
triazine, 2-(2-hydroxy-4-(3-(2-ethyl-hexyl-l-oxy)-2-
hydroxypropyloxylphenyl)-4,6-bis (2,4-dimethylphenyl) -
1,3,5-triazine.

20

Individual examples of these compounds or mixtures thereof

may be used.

1.3. Particularly suitable metal deactivators for the

25 implementation of the process are for example N,N'-
diphenyloxamide, N-salicylal-N'-salicyloylhydrazine,
N,Nﬂbis(salicyloyl)hydrazine, N,N'-bis(3,5-di-tert.-
butyl-4-hydroxyphenyl -propionyl)hydrazine, 3-
salicyloylamino-1,2,4-triazole, bis(benzylidene) -

30 oxalyl dihydrazide, oxanilide, isophthaloyl
dihydrazide, sebacoylbisphenyl hydrazide, N,N'-

diacetyladipoyl dihydrazide, N,N'-bis(salicyloyl)oxalyl



triazine, 2-(2-hydroxy-4-[3-(2-ethyl-hexyl-I-oxy)-2-
hydr oxypr opylng%gg%w%qlﬁf, 6- bi s(2, 4-di et hyl phenyl)- 1, 3%,&}151;2%?49@03@%
may

I ndi vi dual exanples o ese conpounds or m xtures thereo e used.
1.3. Particularly suitable netal deactivatars for the 25 inplenentation of
the process are for exanple N, N - di phenyl"™oxam de,

N-salicylal-N -salicyloyl hydrazine, N, N -bis(salicyloyl)hydrazine,

N, N -bi s(3, 5-di -1 fithya R Me AL QXY RBENY LS PEOP QH%MM?E% pe, 3-

sal i cyl oyl am no- 1, 2, X-tl‘l azole, bis(benzylidene) 30 oxal yt di hydrazi de,

oxani | i de, i sopht hkilhydra aidwey.d riaed ide, d uselb sl esp leh i hdsad ranimsyndg N xe

di acet yl adi poyl di hydrazi de,. N,N -bis(salicyl oyl)oxalyl W 2004/094122

PCT/ EP2004/ 003853 MLX 3 €54 AHSOH dl.lgl)'( %feN'u-%Eidg'( sal i cyl oyl )t hi opr opi onyl

di hydrazi de. |ndividual exanples of these conmpounds or m xtures thereof may
be used. 5 1.4. Particularly suitable peroxide traps for the inplenentation
of the préceds 4ar @afrdri aumple wsittaksle gey®idd ddiginodivnitdeaci d, for
exanple the lauryl, _.stearyl,. myrist tridec ter

mer capt obenzi m dazléqpel,e“b('}r tt%telé%/nacéstﬁ% %{)ﬁo%sﬁ% a>r/%le(':'r ?éop oebxeargnz?ln? F5 ® zinc
di but yl di t hi ocar baymtge,t hiHOGRAEOH disuld,| dor ReMmMAIY ttHd til Rt aki s-
(dodecyl nmercapt o) propionate. |ndividual exanples of these conpounds or

m xtures thereof medrwluseyrilE il Sr RParitdesytlardstesui t abl e basic

co-stabilisers forrnér%%péo@elnezrrierr?fﬁzioolne ,Ofof[ r]‘ﬁ'léarzoicnecsssa rte gfor2 _exarrpl €

10 mercaptobenzimidazole, zinc dibutyldithiocarbamate,
dioctadecyl disulfide, pentaerythritoltetrakis-

(dodecylmercapto) propionate. Individual examples of

these compounds or mixtures thereof may be used.

15 1.5. Particularly suitable basic co-stabilisers for the
implementation of the process are for example
melamine, polyvinylpyrrolidone, dicyandiamide,
triallyl cyanurate, urea derivates, hydrazine
derivates, amines, polyamides, polyurethanes, alkali

20 metal salts and alkaline earth metal salts of higher
fatty acids, for example calcium stearate, zinc

( stearate, magnesium behenate, magnesium stearate,
sodium ricinoleate and potassium palmitate, antimony
pyrocatecholate or zinc pyrocatecholate. Individual

25 examples of these compounds or mixtures thereof may be

used.

1.6. Particularly suitable nucleating agents for the
implementation of the process are for example
30 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



~mel am ne, polyvinylpyrrolidone, dicyandiam de, triallyl cyanurate, urea
derivates, hygl azlglgoegiess vates, am nes, polyam des, polyyeeyRasEE @gggy
20 netal salts and al kaline earth metal salts of hlgher fatty a0|5
exanpl e calciumstearate, zinc stearate, Jiagnesi um behenate, nagne3|um
stearate, sodiumricinoleate and potassiun1palnitate, ant i nony

pyrocat echol ate or zinc pyrocatechol ate. Individual 25 exanples of these
conpounds or m Xt useSpdhet£oboRRYibeacldedand. bheParsaTubar Eyrsekbaple

nucl eating agents for the inplementation of the process are for exanple 30

i nor gani ¢ subst anc®steteh" %%tY%?%%ﬁ?lﬁeé%}dox?ﬁéglgu%ﬁld sAiPhaRY LATEF 3% de
or magnesi um oxi de,-phosphat &3 su&@IHQ@ét§§ Q6d§H$fBéﬁ§oa9éef§6§9h¥r9£

al kaline earth netals: organic conpounds such as monocarboxyfic” acids WO
2004/ 094122 PCT/EP@@@Q¢@@@858uch 24 ionipotyralposysi ¢ianpdsrand their
salts, for exanple 4- tert - butyl benzoi ¢ acid, adipic acid, diphenylacetic

aci d, sodi®im succi F¥eletlavly upr pepseRd 2ol yire? i £-PEBADGINAENS YL as

i oni c copolyners ( | ar | ferred are

1735, b s(3 4 - P omR e e PR S PR S,
di(paranethyldibeniy;pﬁ@mmesnybdinénayﬂldeﬁeQsdrbﬂtébeaﬁgl1dene)serbitm

I ndi vi dual exanpl es, of these conpounds or mxtures thereof_ may be used. 10

1.7. Particul arly ShibeRFel bieRe) 298P ks ?%@th%ua}n%?%ﬁ@ﬁ?%t?gntB?s?he
process are for exasbSundhasti Gisehses ! WhEiEant Sayehul shbiers, pignents,

10
({ 1.7. Particularly suitable other additives for the

implementation of the process are for example
plasticisers, lubricants, emulsifiers, pigments,
viscosity modifiers, catalysts, flow-improving agents,

15 optical brighteners, flameproofing agents, antistatic
agents and blowing agents.

1.8. Particularly suitable benzofuranones and indolinones

for the implementation of the process are for example

20 those described in U.S. 4,325,863; U.S. 4,338,244;
Uu.s. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-

( 43 16 611; DE-A-43 16 622; DE-A-43 16 876; EP-A-0 589

839 or EP-A-0 591 102, or 3-[4-(2-
acetoxyethoxy)phenyl]-5,7-di-tert.-butylbenzofuran-2-

25 one, 5,7-di-tert.-butyl-3-[4-(2-
stearoyloxyethoxy)phenyl] benzofuran-2-one, 3,3’'-
bis[5,7-di-tert.-butyl-3-(4-[2-
hydroxyethoxyl phenyl)benzofuran-2-onel], 5,7-di-tert.-
butyl-3- (4-ethoxyphenyl)benzofuran-2-one, 3-(4-

30 acetoxy-3,5-dimethyl-phenyl) -5, 7-di-tert. -

butylbenzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxy-
phenyl) -5, 7-di-tert.-butylbenzofuran-2-one, 3-(3,4-
dimethylphenyl) -5,7-di-tert.-butyl-benzofuran-2-one,



viscosjty nodifiers, catalysts, flowinproving agents, 15 optical

bri ght eners, CJYsTolgolol A agents, antistatic agents and i t

1.8. Particulgély sdﬁ?é%?g benzof uranones and indoIinonesIQ%gﬁ5?E%Eﬂﬁ&d%3

i npl enentation of the process are for exanBEf 20 those described in U S.
4,325,863; U S. 4,338,244; U. S 5,175,312;“0. S. 5,216,052; U. S. 5,252,643;
DE- A- 43 16 611; DE-A-43 16 622; DE-A-43 16 876; EP-A-0 589 839 or EP-A-0
591 102, or 3-[4-(2= (acetgxyethoxphehenylk- 5-&idiater tyubytybbenzefivaan-2 25
one, 5,7-di-tert.-butyl-3-[4-(2- stearoyloxyethox¥)phenyl benzof ur an- 2- one,
3,3 - bis[5, 7-di-t8rpneputgFtgneqapgioxidants such as

hydr oxyet hoxy] phenyl ) benzof uran- 2-one], 5,7-di-tert.-

butyl - 3- (4- et hoxyphenyl ) benzof uran- 2-one, 3p(4 30

acet oxy- 3, 5-di net hyl - phenyl )-5, 7-di -tert.- /butyl benzof uran- 2- one,

3- (3, 5-di net hyl - 4- pi val oyl oxy- phenyl)-537-\di tert.-butyl benzof uran- 2- one,

3- (3, 4- dinethyl phenyl) -5, 7-di -¢(€Ht),<b henzof ur an- 2- one, WD 2004/ 094122
PCT/ EP2004/ 003853 - 25
3-(2, 3-di net hyl phenyl )-5,7-di-tert.-b ran- 2-one, |actone
antioxidants such as O OH C(CH3)3 / C(CHI )3 These conpounds
act for exanple as antioxidants. I|ndivigua,), 5 exanples of these conpounds
or mxtures thereof may be

These compounds act for example as antioxidants. Individual
5 examples of these compounds or mixtures thereof may be

used.

1.9. Particularly suitable fluorescing plasticisers for the
implementation of the process are listed in “Plastics
10 Handbook”, Eds. R. Gachter and H. Miller, Hanser
Verlag, 3" Edition, 1990, pp. 775-789.

1.10. Particularly suitable mould release agents for the
implementation of the process are esters of aliphatic
15 acids and alcohols, for example pentaerythritol
tetrastearate and glycerol monostearate; they are used
alone or as a mixture, preferably in an amount of 0.02

to 1 wt.% referred to the mass of the composition.

20 1.11. Particularly suitable flame-inhibiting additives for
the implementation of the process are phosphate
esters, i.e. triphenyl phosphate, resorcinol
diphosphoric acid ester, bromine-containing compounds
such as brominated phosphoric acid esters, brominated

25 oligocarbonates and polycarbonates, as well as salts

such as C,F3S0O3; Na‘.



cused. 1.9. Particularly suitable fluorescing plasticisers for the

i'mpl enent at | %L 42699igness are listed in "Plastics ﬂ@qugg&£ §0§%§10

Gacht er and ser Verlag, 3 a Edition, 1990, pp

Particularly SU|tabIe nmoul d rel ease agents %or the inplenentation of the
process are esters of aliphatic 15 acids % d al cohols, for exanple
pentaerythritol tetrastearate and gl ycerol nonostearate; they are used

al one or as a mMxtur @ar&rl%fﬁra%quy gdlt%lmtls%tqco%gé&sl Wr %def erred
to the mass of the conposition. 1.11. Particularly suitable

f 1 ame-i nhibiting aumlemeetabtontﬁé thel preneasi ancoful henprecesstas efor
phosphate esters, Xam 1ér£QQ§Q¥{%§f§ hate gfgrc5? ézggsﬂp@sghorlc aci d

ester, brom ne-con ng cofpoun Sleh r ORT na vsphoric acid
esters, bronlnatedcg§79®?gocarbonates and polycarbonates as well as salts
such as C4F9SCB-Na . WD 2004/ 094122 PCT/ EP2004/ 003853 - 26 1.12.

Particul ar?y suitable antistatic agents for the i npl enentation of the

process are sylfpnate §%Ig§ﬂ_gq £XAP18 tRITRBIINW éﬂﬁgyl salts of
C12H25S03_ or CBFl?SEB l. = f% Particularly suitab colourants for the

i npl enent ation of immﬂemenEQSleneoﬁlghenpsoassmehreaplgmegaalasawdlln@sganlc
dyes. 10 1.14. Cb ounds tha % cont ain, ep& % groups, such as 3, 4-
epoxycyclohexylne L92R1G. aPdxyRYEPaRERyFYCar boxyl ate, copol ymers of

gl yci dyl nethacrylate and epoxysil anes.

10 1.14. Compounds that contain epoxy groups, such as 3,4-
( epoxycyclohexylmethyl-3, 4-epoxycyclohexyl carboxylate,

copolymers of glycidyl methacrylate and epoxysilanes.

1.15. Compounds that contain anhydride groups, such as
15 maleic anhydride, succinic anhydride, benzoic

anhydride and phthalic anhydride.

The compounds of the groups 1.14 and 1.15 act as melt
stabilisers. They may be used individually or as mixtures.

20
Thermoplastic, aromatic polycarbonates within the meaning

( of the present invention include homopolycarbonates as well

as copolycarbonates; the polycarbonates may, in a known
manner, be linear or branched.

25
A proportion, up to 80 mole %, preferably from 20 mole % up
to 50 mole %, of the carbonate groups in the suitable
polycarbonates according to the invention may be replaced
by aromatic dicarboxylic acid ester groups. Such

30 polycarbonates, which contain acid radicals of carbonic
acid as well as acid radicals of aromatic dicarboxylic

acids incorporated in the molecular chain, are strictly

speaking termed aromatic polyester carbonates. For the



- 1.15. Conpounds that contain anhydride groups, such as 15 naleic anhydride,

succi ni ¢ anh i Lc anhydride and phthalic anhydr nds
sHe! Sbpe % ST ; ey A megds FETRRY

of the groups ct as nelt stabilisers. The

individually or as mxtures. 20 Thernnplagh aromatic polycarbonates
within the neaning of the present inventi Mncl ude honopol ycar bonat es as
wel |l as copol ycarbonates; the polycarbonates may, in a knowmn nanner, be

linear or brapghedor23iMpRieRekt i @R, tHR bee8BniDLepYi chkeber aply fham 20
nole % up to 50 nmole % of the carbonate groups in the suitable

pol ycar bonat edngéededi vgdes the harearBoRfinhebmopdpEided appMatdmatic

di car boxylic gg%gcg§585ag qups. Such 30 pol ycarbonates, which contain acid
radicals of c nic aC| as well as acid radicals of aromatic dicarboxylic
acids incorporated in the nolecular chain, are strictly speaking terned
aromati c pol yester carbonates. For the WO 2004/094122 PCT/EP2004/003853 -
27 sake oP sFRSI PEFPRraFaonheipFbseRPLYFAFPERAFER FRePCarded Ad &B&d under

the headi ng ogrgbeggvahé%&agngartgmmecml@ghx%hbea@{tegsplécléh%nprenz%%' on of
t he pol ycarbonates to be used”in the process according to the invention

t akes pl ace |maanhmo@momndmphenbﬂem1dapben@bsacadrdemuwaaaN@Sderlvat|ves
optionally chal ter nat S ag opklgnallé gran h|n nts wherein for
t he preparat|8ﬁ oj s YpSB?éEt FTT9earbsngt 6?8%&}¥| F3GFRE car boni ¢
acid derivati ygentBaywheregpl #geedthy prepathe idhCcarbexyl ipelgeisdsror
10 carbonates a proportion of the carbonic acid derivatives

( may be replaced by aromatic dicarboxylic acids or

derivatives of dicarboxylic acids, and more specifically

according to the proportion of the carbonate structure

units to be replaced in the aromatic polycarbonates by

15 aromatic dicarboxylic acid ester structure units.

Details of the production of polycarbonates are available
in hundreds of patent specifications published over the
last 40 years or so. By way of example reference may be
20 made here simply to Schnell, “Chemistry and Physics of
Polycarbonates”, Polymer Reviews, Volume 9, Interscience

Publishers, New York, London, Sydney 1964;

- D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate
25 Research Center, Allied Chemical Corporation,
Morristown, New Jersey 07960: “Synthesis of Poly(ester
Carbonate) Copolymers” in Journal of Polymer Science,

Polymer Chemistry Edition, Vol. 19, 75-90 (1980);

30 - D. Freitag, U. Grigo, P.R. Muller, N. Nouvertne',
BAYER AG, “Polycarbonates” in Encyclopedia of Polymer
Science and Engineering, Volume 1 1, Second Edition,

1988, pp. 648-718, and finally



derivatives of dicarboxylic acids, and nore specifically according to the
proportion ofyd heyoagobengs e structure units to be repl acegr/Bpsbies AoIFBLI C
pol ycarbonates by 15 aromatic dicarboxylic acid ester structure units.
Details of the production of polycarbonates,are available in hundreds of
pat ent specifications published over the ast 40 years or so. By way of
exanpl e reference may be 20 nade here sinply to Schnell, "Chem stry and
Physi cs of Pol ycarbonates”, Polyner Reviews, Volune 9, Interscience
Publ i shers, New York, London Sydney 1964; D.C. Prevorsek, B.T. Debona and
Y. Kesten, Cofporab®s 95 RE&S@r ch- CBAFEReT ARNfeH - BneMitd AR T Cor por at i on,

Morri st own, BEM/Jenﬁgi&. @%%gft E@qgtgggkgngrgpgy( tog@r

COponners" i n Journal” of mer Sci ence, emstry Edition, Vol
19, 75-90 (1980); BOLl- ﬂl,FrP@lbfs:grbdmaGJ gmlytadétaﬂlbl,l Eoly%td\zbuvertne ,
BAYER AG, "Pol ycarhonates" in Encycl opedi a of P Qce and

Engi neeri ng, Vol urrg Ylosgeshag Eé?ffoﬁans%é’§’r é lﬁﬂﬂaf]r%'% 1y WO

2004/ 094122 PCT/ EPgP04/1003853 - 28 Drs U Gigo, K Klrcher and P.R
Mul I er "Pol ycarbonate” in Becker/Braun, Kunststoff-Handbuch, Vol. 3/1,
Pol ycar bonat e, Pol yacetal e, Polyester, 5 CEIIquseester, Carl Hanser Verl ag,

Wini ch, Vi ey d932 v BB L7299, The-LE! TRRkasLL o POlGanBoDaLes, | el are

preferably u €- process, “inc ar orat

pol yester 10 sesdeymgt eaclbdiey a;h&ahemﬁd:pxaﬁtarc,vvanrgdn&ti\d dodgtketat ned by
measurenent of the relatjve viscosity at 25C in CH2C12 and at a

concent r at P onCHFLWAE G pBRVE b MRANCIREEY L WA gVt g determined by

( measurement of the relative viscosity at 25°C in CH,Cl, and at
a concentration of 0.5 g per 100 ml CH,Cl,) of 12,000 to
120,000, preferably 15,000 to 80,000 and in particular
15,000 to 60,000.

15
Suitable diphencls for the production of the polycarbonates
~are for example hydroquinone, resorcinol,
dihydroxydiphenyl, bis- (hydroxyphenyl) -alkanes,
bis (hydroxyphenyl) -cycloalkanes, bis- (hydroxyphenyl) -

20 sulfides, bis (hydroxy-phenyl) -ethers, bis- (hydroxyphenyl) -
ketones, bis- (hydroxyphenyl) -sulfones, bis- (hydroxyphenyl) -

( sulfoxides, (a,a -bis- (hydroxyphenyl)-diisopropylbenzenes,
as well as their nuclear-alkylated and nuclear-halogenated
compounds .

25
Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis- (4-
hydroxyphenyl) -1-phenylpropane, 1,1l-bis- (4-hydroxyphenyl) -
phenylethane, 2,2-bis-(4-hydroxyphenyl)propane, 2,4-bis- (4-
hydroxyphenyl) -2-methylbutane, 1,1-bis- (4-hydroxyphenyl)-m/p

30 diisopropylbenzene, 2,2-bis- (3-methyl-4-hydroxyphenyl) -propane,
bis-~ (3,5-dimethyl-4-hydroxyphenyl) -methane, 2,2-bis-(3,5-
dimethyl -4 -hydroxyphenyl) -propane, bis- (3,5-dimethyl-4-
hydroxyphenyl) -sulfone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl) -



120, 000, preferably 15,000 to 80,000 and in particular 15,000 to 60, 000. 15
Sui t abl e d|phﬁ8c555473@4ﬁ9§ production of the polycarbonatqﬁ:h ? 99 £f &%agpl e
i yphény 9 I%

hydr oqui none, resorcino di hydr oxydi phenyl, bi s-(hydrox anes,
bi s( hydr oxyphenyl ) - cycl oal kanes, bis-(hygrgéyphenyl) 20 sul fi des,
bi s(hydroxy-phenyl)-ethers, bis-(hydroxypheényl)- ketones,
bis-(hydroxyphenyl) sul fones, bis-(hydroxyphenyl)- sulfoxides,
(a,a'-bis- (hygrm&@hmyhheﬂu SIOBiRPY PenEfeesy] - A% ambkyeﬁeﬁ 8i-fn/p

oun

nucl ear - al kyl ated and nucl ear - hal ogenated conp 25 Preferred di phenol s

are 4,4' -di hyarbs%oméhwzerzefzzb?s frd Jh;ﬂdrbéﬁyéﬁelh‘zﬂl)@wb%]@]p}@péne
1,1- bIS (4 hy 1ﬁﬂﬁ9§ﬁ | et hane, 2, 2 -bis- (4-hydroxyphenyl)
pr opane, Bﬁ% roxyphe nyl)-2-nethylbutane,

1, 1-bis- (4 hydroxyphenyl) m p 30 diisopropyl benzene,

2,2-bis-(3-ne | - 4- hydr oxyphenyl ) .- ane

b 5. (3 5 45 nEPALFL ARy 6L B UBREASFPon Bt RRRBOLS, 3761 & £4-5-

di met hyl - 4- hyérﬁyapbﬁpah§heﬁg@an@ 10b35(349n9MBLDYhefty] ) -phenylethane,
hydr oxyphenyl ) - sul f one i s-(3,5-di met hyl - 4- hydroxyp enyl) "WO

2004/ 094122 PmEbzeeMebsésexyphzgylz prethghbut ane bis(3,5-dimethyl-4-
1,1-bis-(3,5 rox henyl d||s nze - and
1,I-bis-(4-hyg¥§§ g aPFl fgigéﬁcléh §¥ EEQP’??CUIarIy
preferred dipb?ﬁmbﬁeﬁéﬁe 4',1- BhBVQQOKYQkBH?@Mbnyl -m/p

1, 1- bi s- (4- hydr oxypheny phenyl et hane, 2, 2-Dbi s- 84 hy droxthenyI) pr opane,

2,2-bi s(316- d@ﬁé?ﬁ?roﬁylg9ﬁpgg9pﬁ§ﬁyp)lpbégaﬁé -hydyopyehenvhydReryBhenyl ) -
EVC'Ohexane Lr1nbif; {45 0ydraxyphenyl) - m p

These and further suitable diphenols are described for
example in the patent specifications: US-A-3 028 635,

15 US-A-2 999 835, US-A-3 148 172, US-A-2 591 273,
UsS-A-3 271 367, US-~A-4 982 014 and US-A-2 999 846, in
German laid-open specifications DE-A-1 570 703,
DE-A-2 063 050, DE-A-2 036 052, DE-A-2 211 956 and
DE-A-3 832 396, in French patent specification

20 FR 1 561 518, in the monograph by H. Schnell “Chemistry and
Physics of Polycarbonates”, Interscience Publishers, New

( York 1964, as well as in the Japanese laid-open

specifications 62039/1986, 62040/1986 and 105550/1986.

25 In the case of homopolycarbonates only one diphenol is
used, while in the case of copolycarbonates several
diphenols are used, in which connection obviously the
bisphenols that are used, like all other chemicals and
auxiliary substances added to the synthesis, may be

30 contaminated with impurities derived from their own
synthesis, although it is desirable to work with raw

materials that are as pure as possible.



.10 diisopropyl benzene and 1, 1-bi s-(4-hydroxyphenyl)-3, 3, 5-
trimethyl cycl ghexggigoolhgse and further suitabl e di phenol SavRpde85/ddiadsf or
exanple in the patent specifications: US-A-3 028 635, 15 US-A-2 999 835,
US-A-3 148 172, US-A-2 991 273, US-A-3 271,367, US-A-4 982 014 and US-A-2
999 846, in GErnan | ai d- open specifications DE-A-1 570 703, DE-A-2 063
050, DE-A-2 036 052, DE-A-2 211 956 and DE-A-3 832 396, in French patent
speci ficati onsddt&Rl & bhdihlB8ermintbersonagiaps hynbphSebnel bs" Gaen akry and
Physics of Pol ycarbonates”, [nterscience Publishers, New York 1964, as well
as in the Japﬁﬂ@@%aFﬁPﬁyébEnaC%BEC|fﬁEéPFBH% BoDSBNE08ES 4D6AUATIBHERR -

105550/ 1986. 25yl DphbRogaseueh BMBPALYEaY DEnaLEs . oBYye Eﬁeﬁb@heﬁoh is
used, while in the case of copol ycarbonates sever al enol s are used, in

whi ch connectoonybphenqétypthso chphphehslthatnanenuépdﬁnbﬂkendlp -other

chemcals and auxil]ia S t ance d to the nt hesi may, be 30
o ot B0 PR bhetpt T HS T HaRRS R adl PhArb Rl PoshnasesathacrBnahetougn i ¢
i s desirabl e posavgk kntbi-Bphanol MBbepbikrdmsphlabl akfdas , pYketaspbRemsphkac1 VO

2004/ 094122 PCT/EP2004/003853 © 30 Suitable chain terminators include
nmonophenol s agndetheis mishvEgPboxylic aci ds. Suitabl e nonophenol s include
phenol , al kyl phenol s such as cresols, p-tert.-butyl phenol, p-n-

octyl phenol, p-iso-octyl phenol, p-n-nonyl phenol and p-iso 5 nonyl phenol,
hal ogenat ed pbemohblsumhnaSapbohymuophemdb in2144di bbhavaphearal,

p- br onophenol ,4,6-tribrano nol and thejr m xtures. Suitable
rmnocarbo%(}lléﬂa'l ;égnFﬁ&FuaélgénQBSc hglpgenated benzolc acids.
(

Preferred chain terminators are phenols of the formula (I)

R®-Ph-OH (1)
15
wherein R® denotes H or a branched or unbranched Ci-Cig-alkyl
radical.
The amount of chain terminators used is 0.5 mole % to
20 10 mole % referred to moles of diphenols used in each case.
The addition of the chain terminators may take place

before, during or after the phosgenation.

Suitable branching agents are the trifunctional or higher
25 than trifunctional compounds known in polycarbonate
chemistry, particularly those with three or more than three

phenolic OH groups.

Suitable branching agents are for example phloroglucinol,
30 4,6-dimethyl-2,4,6-tri- (4-hydroxyphenyl)-heptene-2,4,6-
dimethyl-2,4,6-tri- (4-hydroxyphenyl) -heptane, 1,3,5-tri- (4-
hydroxyphenyl) ~-benzene, 1,1,1-tri- (4-hydroxyphenyl) -ethane,
tri- (4-hydroxy-phenyl) -phenylmethane, 2,2-bis-[4,4-bis-(4-



10 al kyl benzoi ¢ aci ds and hal ogenat ed benzoic acids. Preferred chain
termnators the formula (1) R6-Ph-CH (I) -
denotes H orq§?5$§§2ﬁgglgé unbranched Cl1- C18- al kyl radlcgﬁTyﬁﬁ%ﬁgggﬁgss
chain termnators used is 0.5 nole %to 20,10 nole %referred to noles of

di phenol s used in each case. The addi tiom of the chain terninators may take
pl ace before, during or after the phosgenatlon Sui tabl e branchi ng agents
are the trifungd f@&@@hémyh)ggyélogéx% tephact ponapigogpounds known in
pol ycarbonate ~chem stry, particular ose with three or nore than three
phenolic OH QMydmmxy§MEmﬁbieoprapyh]ﬂghagehtszasebisF @xhyﬁtexy 5~

hi | | 30 4, 6- h 4- hyd 2,4, 6-
B ot ol — 5. 4 B Y Dpar il ohypyEng I BaPRpt ans: (4 SverpRyopapy 1) <B: 7875
hydr oxyphenylaﬂbfaa,z J?fphén}l{l f:fbpéf}é hyﬂé%yr@@ewt) et hane,

tri-(4-hydroxy- phenyl nmet hane, bis-[4, 4-bis-(4 WD 2004/ 094122
PCT/EP2004500@B$Gaxypbﬁnyhy@@pyqphbhgh?ntybf@h@hyf] propane, 2, 4-bis-(4-
hydr oxyphenyl enoI

6- bi
nEthbeenzyI)t%B%% ﬁg?phen%? ef%?ﬁyh? é yB¥M§O{§ ahenyl) -methane,

di hydr oxyphenydtrr opang; hj@xexyphédy b- hy@p@@ypbﬁnpheﬁeﬂyppméiﬁaﬁeyémdortho
terephthalic acid ester, tetra-(4-hydroxy-phenyl)-nethane,

t etra- (4- (4- hydt oxyphengl’ -dsbpdopyy F rphbroxy) -methaié -bedzehe , 4asbivel{4’

4" - d|hydroxytr|p y - pet hyl enzene, as_well. as 2,4-di hydroxybenzoic
acid, trimesi®®a %Té%§%aﬁ?¥%b%ﬁzﬁh?o??ﬂ@ ahfimesic acid, Syafure
313'b|3 (ﬁOnE@KW%rﬂd@yQﬁ@xypﬁeBYé)(?—@é@hgl34-hydroxypheny1)-2—oxo-2,3—

( dihydroindole.

The amount of branching agents optionally used is
0.05 mole % to 2.5 mole % referred again to moles of

15 diphenols used in each case.

The branching agents may be added either together with the
diphenols and the chain terminators in the aqueous alkaline
phase, or may be dissolved in an organic solvent and added

20 before the phosgenation.

( All these procedures for the production of the
polycarbonates are in principle known to the person skilled
in the art.

25
Suitable aromatic dicarboxylic acids for the production of
the polyester carbonates are for example phthalic acid,
terephthalic acid, isophthalic acid, tert.-butylisophthalic
acid, 3,3'-diphenyldicarboxylic acid, 4,4'-

30 diphenyldicarboxylic acid, 4,4-benzophenonedicarboxylic
acid, 3,4'-benzophenonedicarboxylic acid, 4,4'-
diphenyletherdicarboxylic acid, 4,4'-
diphenylsulfonedicarboxylic acid, 2,2-bis-(4-



~di hydr oi ndol e. The amount of branching agents optionally used is 0.05 nole

%to 2.5 nnlqﬁ%@ug&gbgggzﬁgain to noles of 15 di phenol s Q%ﬁgEﬁﬁoﬁﬁRQ3§§§e'

The branching agents nay be added either together with the di phenols and

the chain termnators in the aqueous al kaline phase, or may be dissolved in
an organi c solvent and added 20 before the phosgenation. Al these
procedures for the production of the polycarbonates are in principle known

to the perso i i 25 i _ar i, €2 Qi bexyi_i c aci ds
for the prod&ﬁ%%ﬁ%%#%e?ﬂéfg%fg%é?%f %g?%%ﬁg gsgagg@%%glgggﬁélg'%hthalic
acid, terephdihadrivomeldc asdghthalic acid, tert.-butylisophthalic acid,
3, 3' -di phenyl di carboxylic acid, 4,4" 30 di phenyl di carboxylic acid,

4, 4- benzophenonedi carboxylic acid, 3,4'-benzophenonedi carboxylic acid,

4,4' - di phenybethes di £anPOxy| 8Ecasblxy$id’ acdhghepyt %EEHQEQ!:C@&DQXY' Ic
acid, 2,2-bis-(4 WO 2004/094122 PCT/ EP2004/ 003853 - 32

car boxypheny| 3ngf@paheork thabi aypcddphraybantanel arby-pueEarpbkyl needei d. O
the aromatic dicarboxylic acids, terephthalic acid 5 and/or isophthalic acid
are particularly preferably used. Derivatives of the dicarboxylic acids
include the mpkeordoOXyds Cofictbedibabtrbesyand abeddi cacbady! theaci d di al kyl
esters, in particular the dicarboxylic acid_10 dichlorjdes_and the

di car boxyl i c GEFHePREtH| 2esdeftshal TRes r eplathRedi carPPrEl tar B6hAt e groups

by the aronal&falkyl esters, in particular the dicarboxylic acid

10 dichlorides and the dicarboxylic acid dimethyl esters.

The replacement of the carbonate groups by the aromatic
dicarboxylic acid ester groups takes place substantially
stoichiometrically and also quantitatively, so that the
15 molar ratio of the reactants is also reproduced in the
finished polyester carbonate. The incorporation of the
aromatic dicarboxylic acid ester groups may take place

randomly as well as in a blockwise manner.

20 Preferred processes for producing the polycarbonates,
including the polyester carbonates, to be used according to
( the invention are the known phase interface process and the

known melt transesterification process.

25 1In the first case phosgene is preferably used as carbonic
acid derivative, while in the latter case diphenyl
carbonate is preferably used. Catalysts, solvents,
working-up, reaction conditions, etc., for the production
of the polycarbonates are sufficiently described and known

30 in both cases.

The polycarbonate moulding compositions according to the

invention may be processed into moulded articles in



di carboxylic acid ester groups takes place substantially stoichionetrically
and al so quagig tz@bk¥g§y12250 that the 15 nolar ratio of thecte¢idil/9okgssl SO

reproduced in the

i ni shed pol yester carbonate. The incorporation of the

aromatic di carboxylic acid ester groups may take place randomy as well as
in a blockwi se manner. 20 Preferred processes for producing the

pol ycar bonat es,

i ncl udi ng the pol yester carbonates, to be used according to

t he inventi orcaineed tieokdDWirfease nd t gl Betertt GESSradth tthe kikswann nel t
transesterification process. 25 In the first case phosgene is preferablg
used as car bGftNOITi WU i AR IREOCSHTING iRAEHRET KT FORERRE i phkhy | use

carbonate is gy.ef

condi tions,
descri bed and known 30 in both cases. The pol ycarbonate noul di ng

s accarding to the invention may, be processed into. noul ded

| T SOTDIAT Bt Ito CRBE AT = BEOTY SR oA b e e’ ng
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conventionally used for polycarbonates. 5 A nolten main stream may occur in

the primary prodind oh 2fShaeld des boriaes 1o darexum processls. The
fol | ow ng Casielslusotxjat(a#‘dt[}ﬁe Zshoul g Q?hémnﬁr?&%rﬁtﬁf& a\?it?ﬁ&ﬁ@'ﬁéw%@@f
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b at al ysts, solvents, working-up, reaction
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e T nvention "w thou owever restricting it. 10

3.1. DE 100 QEedti Alimesitj bes a nultistage process for the production of
very pur%ipolycarbonate by the phase

0

15

20

25

30

3.

1.

DE 100 05 151 Al describes a multistage process for
the production of very pure polycarbonate by the phase
interface process. In this process the washed and
filtered solution with a polymer fraction of 5 to

20 wt.% is adjusted to a concentration of 60 to

75 wt.% in one or more steps in which in each case
there may be used tubular heat exchangers with
downstream-connected separators, thin-layer
evaporators or spiral coil evaporators with
downstream-connected separators or a combination of
tubular heat exchangers and spiral coil evaporators
with downstream-connected separators, the pressure in
the last stage being between 0.1 MPa and 0.4 MPa. In
a further stage the solution is fed to a tubular heat

exchanger with downstream-connected separator, which
at a temperature of 250° to 350°C concentrates the
solution to at least 95 wt.%, in particular to 98 to
99.5 wt.%. In a further stage the solution containing
residues of solvent and/or other volatile components
is concentrated in a further tubular heat exchanger or

an extrusion evaporator at a temperature of 250° to

350°C to a solvent content of 5 to 500 ppm. The main



interface process. In this process the washed and filtered solution with a

pol ynmer frac%&?@o%%6§9if%£5 20 . % is adjusted to a ConC%Q&?QEE&%2§@3QQ3tO

75 wt.% in one or re steps in which in each case there my

tubul ar heat exchangers with domnstrean}gﬁpnected separators, thin-Iayer
evaporators or spiral coil evaporators w th 20 downstream connect ed
separators or a conbination of tubular heat exchangers and spiral coi

evaporators W th gomashr£a8bE£QMMECtEJ BEPRHPERE Sont N8 PhesRuEEchBe the | ast
stage being between 0.1 MPa and 0.4 MPa. In a further stage the solution is

fed to a tubul ar Hdedstexehandbrchr¥dc doinshe ebhaftofha@g@eed separat or,
which at a tenperature of 250 to 350C concentrates the solution to at

|l east 95 wt.% in particular to 98 to 99.5 wt.% In a further stage the

sol ution containi ME r@5i doessdf dsatvebes andpovcosbefovothei bentconpouent s 30

is concentrated in a further tubul ar heat exchanger or. an extrusion
evaporator®at a téﬁ{%Q%EE%%no?gzgﬁlY%arg%@%F?% 59%%I9%h9°€6ﬁ?@ﬁ?t8? 5 to 500

ppm The main WO 20044 D94122 PCTAEPRPOAL 008853 i c.aBfon SHEEABLACGOEHI NG tO

the invention is in this case added to the discharge of the | ast stage.
3.2. DE 101 198 5ledsperabiesn aopriocrsshénrls hencantéaobas, Bhpebdperinohs of

I b f i b [ ifi '
D oboss wi th ovapoial FOR BT ORGRRBROTS Th be7Eakt 01 Ghl BhLPCFRFTSE Phe

constant formati onr@fedrgectéfstRénfidom fonaatégtoraigsigrenier than 10.
The reactor is in this 10 connection_designed as an horizontal cylinder_ in
whi ch 10 connection designed as an horizontal cylinder in which
{‘ rotate perforated discs on a hollow shaft. The film
formation rate is defined as the ratio of the amount
of the material that when pulled off from the rotating
disc flows downwardly again in the form of a free
15 film, to the total amount of the throughput of the
reactor. The main stream according to the invention

is in this case added to the discharge from this

reactor.

20 It was surprisingly found that molten polycarbonate can be
mixed with additives at the high temperatures prevailing in
the static mixer and at the required residence time in the
static mixer, a product thereby being formed that has an
excellent colour and very good properties. The

25 temperatures of the main stream are in this connection

below 320°C, preferably below 310°C and particularly

preferably below 300°C. The residence times in this static
mixer (hereinafter termed main static mixer) are between 10
and 600 seconds, preferably between 20 and 120 seconds and

30 particularly preferably between 30 and 60 seconds.

Additives in solid form or in the form of a premixutre with

polymer (so-called master batches) may also be mixed with



rotate,perforated discs on a hollow shaft. The film formation rate is
defined as t r-adq e anount of the material that f
fromthe rot gf? nzgjtd‘lgiog%l%?oms downwardly again in the for\g&g Eg%é‘g}e%dlagh
film to the total amount of the throughpuf_of the reactor. The main stream
according to the invention is in this case added to the discharge fromthis
reactor. 20 It was surprisingly found that nolten pol ycarbonate can be

m xed with adghéiyesnateshe bhohdbenpehaitr es poe¥abliengol Aixt heqgatatic

m xer and at the required residence tine in the static mxer, a product

t her eby bei ng®#®t et hht hHas BAlténgeffBhfecol blr PaRl GBEGSgBORTBRABEREI es.
The 25 tenper insstr in.thi n t{.Qn : C
preferably bé?%&%%%o%@%%%gﬁggt?%g a§ﬁ§13%§%?§¥agF§e%gl@%ﬁSBgcfag %8§;§ﬁ ence
times in thisistabecmebi keg dbeieenaf The pelymdrmatneatmathetnixetheaeby

between 10 and 600 seconds, referablg bet ween ZQhand_lzg seconds and 30
parpicular?y B ERE | §° b8t e nlgoaaﬁa BYHC sBLBRs. "CAQUPEF VEE FRTYSFi d form
or in the form@f &:pfel xukép) Wibn PQLYABE (§Qgﬁ§ﬁ|§édﬂﬁ§%€é patghgs) may
al so be mxed with WO 2004/094122 PCT/ EP2004/ 003853 - 35 the granules. In
addition it isepodendeetivenbgtveéqgni 0 addi BPoesecandhe peefengbdevice. In
both cases a prem xin of .t additives wiith the I r_strea y be
carfied out BRETRERE0 . fag HEorEecoME th Ret PR Ea kTR FE 2RIV by s

obt ai ned i s nbxedeén R0 SaAdi C201 ¥etohBel eanaf i er afeededo shdematati c m xer)

with further, liquid additives with a residence tine between 10 and 300
seconds, bYef&Fadry: Wethe¥hioh adhdi3sDiledohBstard PYrbeeBfaPfyapPERELEDI y
( mixer. It is particularly convenient as regards the

product quality if the temperature of the side stream is
below that of the main stream, since in this way the
overall residence time of the additives at the high

15 temperature of the main stream is less than in the case of
direct metering in front of the main static mixer. It was
surprisingly found that under these conditions the quality
of the main stream remains within the specifications even
when using secondary products. A ratio of side stream to

20 main stream of between 1:4 and 1:30, particularly

preferably being between 1:5 and 1:20 is preferred.

The melting device may be designed according to the prior
art by a person skilled in the art and may for example be a
25 single-shaft extruder, a twin-shaft extruder rotating in
the same or opposite directions, a multi-shaft extruder
rotating in the same direction, or a co-kneader. A twin-
shaft extruder rotating in the same direction is preferably
used. A unit to increase the pressure, preferably a gear-

30 type pump, may be employed after the melting device.

The static mixers that are used may likewise be designed

according to the prior art by a person skilled in the art.



.bet ween 30 and 120 seconds, and is added to the main 10 stream w th which
it is mxed ij, tun ns of a static mxer. It is pargtd

conveni ent agﬂ}ggg962¥§ﬂ%§ product quality if the tenperafﬁFZH%§“¢?Z§°§PSé
streamis below that of the main stream %%nge inthis way the overal
residence time of the additives at the high 15 tenperature of the main
streamis less than in the case of direct netering in front of the main
static mxer.out #aSe SH&PIEShigLysfRapdorbaérabUprbéhemglepadi tions the
quality of the main streamremains wthin the specifications even when
usi ng secondafSeprédutt 362 AS24t | dS ovesi das st BarFt 8CCDIRBPNt St r eam of
between 1:4 30,4 P i gul arl y-pre a ing between 1:5 and 1:20 is
preferred. Tﬂggn%??i%b Zé%i%g ﬁ%yﬁ%eédégégﬁg% ggéording to the prior art by
a person skilled in the art and may for exanple be a 25 single-shaft
extruder, a tw n-shaft extruder rotating.in the sanme,or opposite directions,
a nul ti-staf tl\!}ﬂé?(tlr%ﬁ%?tl?%t h%i%s?ﬁf?ﬁ% ganﬁoaﬁéﬁmﬁ,ha? PR RheBder. A
twin- shaft exdyuderexohgiéngndnwihe saprerahtectbopiys prefgiahl ¥howsed. A
unit to increase the pressure, preferably a gear 30 tType punp, may be

enpl oyed aftetiadeammitiogllvvibe. pTheessaprecailwees that are used may

| i kewi se be designed according to the prior art by a person skilled in the
art. WD 2004/094122 PCT/ EP2004/003853 - 36 SMX type static m xers may
preferably be enployed (see US 4 062 524) as well as mxers according to
DE 100 31 766 Al or US 6 394 644 Bl1. 5 The invention is described in nore
detail hereinafter by way of exanple and with reference to Fig. 1, which
?homs di agrammatically the process procedure.



WO 2004/ 09412
in the formo

2 PCT/ EP2004/003853 - 37 Exanples Exanple 1 5 Fig. 1 shows
fio 2 yO0e3825! ow di agram an  exanpl e of thehpgv\(%s/%ﬁbowy@dygsgn.
ic

300 kg/ h of a granular rmaterial of polycarbonate 1, w't are m xed
1.4 kg/h of nould release agent in solid g?rgl are fed to the filling
funnel 2 of a twin-shaft nmelt extruder 3 with 10 closely interengagi ng

shafts rotati
pressure of

t he gear-type
liquid therno
side stream 1

ng in the sane direction. A gear-type punp 5 increases the

ERempRek to 98 bar. The tenperature of the nelt downstream of

punp 1s 275C. A high-pressure piston punp 6 adds 850 g/h of a

stabiliser. 15 Additives 11 and nelt 12 are prem xed with a
BxamBi@ static mixer 7 with a residence tine of 120 seconds.

product stream 8 of 5.5 tonnes/hour with a relative viscosity of 1.20 is

di scharged at a tenperature of 280C by means of a gear-type punp 9 froma

process for t
accordi ng Po

20 duct i, f I bonate by t terificati
BEoa. 1658285545, *Frc arhc ok RoBroSRNSThi" Gt FBARTGAS i xed

together in acghable BEXehelBrwksthtainkentdence BbOE kel H40rSecerdsulihe

product is th
1.2 and the t
secondary pro
kg of master

t hernostabi | i sel1ihg $ahhdlf ar 8 ar ewhiadshaftheeflikl bkngutemrnal wadtef a tw n-

shaf t nel& ex
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en granul ated. The yell owness index (Yl) of the mxture is 25

mahswiiasi o Polyoerboprample FiAhf WHWCHf aZg0migrodr 4okg/h

duchoGonrsket L0g.oh 30, oLy ean banatent, it hoghigh gre m xed 60

at c r WO eren ol ourants

truder 3 with closely interengagi ng shafts
closely interengaging shafts Yotating in the same

direction. A gear-type pump 5 increases the pressure of
the melt to 98 bar. The temperature of the melt downstream
of the gear-type pump is 275°C. A high-pressure piston
pump 6 adds 850 g/h of a liquid thermostabiliser.

Additives 11 and melt 12 are premixed with a side stream 13
in a static mixer 7 with a residence time of 120 seconds.

A product stream 8 of 5.5 tonnes/hour with a relative

viscosity of 1.20 is discharged at a temperature of 280°C by
means of a gear-type pump 9 from a process for the
production of polycarbonate by transesterification
according to DE-A-10 119 851. The side stream and main
stream are mixed together in a static mixer 10 with a
residence time of 40 seconds. The product is then
granulated. The yellowness index (YI) of the mixture is

1.2 and the transmission is 90%.

Example 2

A flow of 290 kg/hour of secondary product consisting of
polycarbonate 1, with which are mixed 60 kg of master batch
for two different colourants as well as a thermostabiliser
in solid form, are fed to the filling funnel 2 of a twin-

shaft melt extruder 3 with closely interengaging shafts

A



WD 2004/ 094122 PCT/ EP2004/ 003853 - 38 rotating in the sanme direction. The
feed line 4 er possible way of netering in |J-qui i ol . A
SR o /obkid B B2 60 dd3 483

gear-type punp ncreases the pressure of the nelt to

tenperature of the nelt downstream of the gear-type punp is 305C. A

hi gh- pressure piston punp 6 feeds in 1.7 %/hour of a further
thernostabiliser in liquid form Additives 11 and polyner 12 are prem xed

with the sidecsitedd 18 tHeasshat BErat¥XesnW thha residensge i BRow8f 2120
seconds. A polycarbonate product stream 8 of 10 5.5 tonnes/hour and a

rel ative vischbsrtfepfrasgibig waysehargear &gdalRehparadupreddri3eec uBing a

di scharge gear-:_1v yef C pr.ed i f
poIycarbonat§£%®£t€g%§g§€%$i?i%gg%%%gé%cgﬁgi%géfénﬁﬁ ég g%é @Ei? %ﬁe si de
stream and nuiéo shaeam Bhe texpdratdbréogét ke mala dbahbcreaxeoflOhat a
residence time of 40 seconds. The product is then granulated. The result is
a bl ue- col Durgekpotyear bennt &swk 0 h” Gut S dndihpPras S wieriRystYl RYeL col our

m xing and a transm ssjo f 87.1% .20 The relatjve viscosity is.given as
the quotient ofc %elnv%sgog {§O%¥ ?Eeas%?%%%?ra%%e¥ﬂgs§?§%%%¥?§ of the

pol ymer di ssplyeddi pothil s s@iiventesThe xhgcpsiihes wererdepeesined whbh
di chl oronet hane at a concentration of 5 g/l at 25C. 25 The yell owess i ndex
Yl was deter nfRRdSheeoFHF RNt &3 ASTM E£LBEBCoRiAeEMVERRCR FRPEEENER- FdTUEded

sanpl es. The ,inj g6t Lon,ABUI dAngo%ngﬁﬁéﬁHES P855A00Cs . Jhgn! baggpar ency  was
eb a

deternmined on the sane sanpl asuring th sorption in visible |ight.
30 WO 2004¢ 0931122t B¢ £P2004/ 803853relative viscosity of 1.32 is

{ discharged at a temperature of 300°C using a discharge gear-
type pump 9, from a process for the production of
polycarbonate by transesterification according to
DE 10 119 851. The side stream and main stream are mixed

15 together in a static mixer 10 at a residence time of
40 seconds. The product is then granulated. The result is
a blue-coloured polycarbonate with outstanding uniformity

of the colour mixing and a transmission of 87.1%.

20 The relative viscosity is given as the quotient of the
viscosity of the solvent and the viscosity of the polymer

{ dissolved in this solvent. The viscosities were determined

in dichloromethane at a concentration of 5 g/l at 25°C.

25 The yellowness index YI was determined according to
ASTM E 313 on 4 mm thick injection-moulded samples. The
injection moulding temperature was 300°C. The transparency
was determined on the same sample by measuring the
absorption in visible light.

30



- 39 Exanmple 3 A simlar procedure to Exanple 2 was adopted, except that
the static mpgraobd,98s15£pP! aced by a conmbination of a 5 f}-jccrzhpg(g@;)ocmlggger
10 conprising a mxer unit of 12 m xer discs according to EP-A 947 239,
Fig. 5c, with a diameter of ca. 46 mm angd,14 rectangular product
t hroughfl ows, a downstream m xer tube 15 o? Cross-section expanded to 175
mm followed by a static mxer unit 16 of finer nmesh 10 width. This m xer
unit was desimkfipTeoryesponding to EP-A 947 239 and had 38 10 nmmthick
di scs each with 48 openings with a diameter 175 mm In this way 1 tonne of
pol ycarbonate in the main stream 15 could be m xed conpletely with the
additive Side, SLigaMm., O¥PEcaaaoBSEICEabNY1 SN 1L hXpRgas! ERLER: tAQ:
Patent C ains 1. Continuous process for m xing highly viscous polyner nelts
as nmai n strearhe nsatfi¢ omikabel(i whsaddblaved byoen aolmbgoptisndefser eam
characterised_in éha% t he addit# es &11 are prem xed wi.th Eaﬁ% of _the
pol ymer meft (125t iP-FheC sTHESEt eahP™ T hat ehd BaEFfi VBIEoREaltAi Ky*SFde
stream (13) igided aotordbagmabnestaeany(83o,thigugbca fieed hi Beafmdéer
arranged in particular centrally in the flow tube, the conbined streans are
i ntensively mkeedi nt@ My s@ndt 4t EeAtRBEULAD) PUPABEE| fhrevghééred. a
downst r eam i eni re. d Lneky diyid LE LXI u (15) of
enl ar ged croggggégﬁf%%$aﬁ%§%% guééc%%dggt5??%5n?ggkg?%6€ké%9gﬁﬁe?85tructure
(mesh  wi dt h)172. mfy of@s5oaedobdi agstatctamixdér chatatseofsédnen mbah t he
tenperature of the main, stream (8) before the m xing is |less than 320C. 3.
Process atCortidlglto BreSoPl¥Re PretelprAglePaPRed €RAFSEPEFFLBE FR that the
Egg'dggggnégnﬁin $0¢ BbN 8L B8R §8) 1 "mhbenstRt h¢sALXEEh1Qich6) is 20 to
48 openings with a diameter 175 mm.

In this way 1 tonne of polycarbonate in the main stream
15 could be mixed completely with the additive side stream

over a considerably shorter mixing stretch.



4. Process according to claim3, characterised in that the mass ratio of the
side stream (13) to the main stream (8) is 1:4 to 1:30. 5. Process
according to claim4, characterised in that the side stream (13) is based on
nol ten pol ycarbonate granul es and/or fragnmented pol ycarbonate material, in
particul ar pol ycarbonate recycling material. 6. Process according to claim
5, characterised in that part of the ggditives or all the additives are fed
to the side streamafter the nelting of the polycarbonate, and are mxed in
using a further static mxer (7) to formthe side stream (13). A -41 7.
Process according to claim6, characterised in that the residence tine in
the furtBatent€lmms ni xer (7) of the side stream(13) is 10 to 300 seconds.
8. Process according to claim1l1, characterised in that the polynmer nelt is
pol ycarbonate. 9. Process according to claiml and 8, characterised in that
the crossisect CGlﬂtirﬁhf)ui p@cesgifod mixingikighlgfvisches sawaadmeltsdsi malm'strearm irsa | ar ger
by a factor of _at gast 1. the cross-section of the (g1 ngg Lube of

i, {erg

the first statflewd %W‘thle‘fdlﬁweéc@%‘g 3 ligpidgsidg strepny| diepasterise
characterised jduifea{(1fhge premidedd with %J}?of tRE BOYfler Eﬁftthﬁlﬂﬁe Q@@ﬂfe@ﬁhs (per

unit surface area) in the second static mxer is at least 1.5 tinmes the
nunber of t hrothghghst adsbfe\m-msalmper51d9n$tteas1uﬂf3aoe fed dafp the rnm steams®) st at i ¢

m xer. 11. Pro Ce I f a |nthat
the m xture hatgl?zlsgh\% sc dl ‘{%9(142 ?rrﬁ]ege;aalrrll %érﬁgarﬁ fthﬁal ’ms?l{] h%fﬁﬁé&%ﬁg
Ther nopl asti c mﬂldemgtrmml intedgivelly midedciar bafirat etapie aniniere d10)cdirecdy ng to
one of the precedin Gg

connecte downstream and this premixture is finely divided in a mixing tube (15)

of enlarged cross-section and in a second static mixer (16) of finer structure (mesh

width).

2. Process according to claim 1, characterised in that the temperature of the main

stream (8) before the mixing is less than 320°C.

3. Process according to one of the preceding claims, characterised in that the
residence time of the main stream (8) in the static mixer (10; 16) is 20 to 120

seconds.

4. Process according to claim 3, characterised in that the mass ratio of the side

stream (13) to the main stream (8) is 1:4 to 1:30.

5. Process according to claim 4, characterised in that the side stream (13) is based on
molten polycarbonate granules and/or fragmented polycarbonate material, in

particular polycarbonate recycling material.

6. Process according to claim 5, characterised in that part of the additives or all the
additives are fed to the side stream after the melting of the polycarbonate, and are

mixed in using a further static mixer (7) to form the side stream (13).
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12.
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Process according to claim 6, characterised in that the residence time in the

further static mixer (7) of the side stream (13) is 10 to 300 seconds.

Process according to claim 1, characterised in that the polymer melt is

polycarbonate.

Process according to claim 1 and 8, characterised in that the cross-section of the
mixing tube of the second static mixer is larger by a factor of at least 1.2 than the

cross-section of the mixing tube of the first static mixer.

Process according to claims I, 8 and 9, characterised in that the number of the
product throughput openings (per unit surface area) in the second static mixer is at
least 1.5 times the number of throughput openings (per unit surface area) in the

first static mixer.

Process according to one of claims 1 to 10, characterised in that the mixture has a

viscosity in the range from 1 Pax sto 10’ Paxs.

Thermoplastic moulding composition of polycarbonate produced according to one

of the preceding claims.



