WO 2004/ 094122 PCT/ EP2004/ 003853 Process for M xing Polynmer Melts with
Addi ti'ves The pgfﬁﬁzyé&&a¥entlon relates to a process for n&ghggg?fyqqu%g

melts with alffi t hernopl astic noul ding 5 conp05|t

particul ar, polycarbonate. For this, a nmain streamof polyner, for exanple
pol ycarbonate, present in nelt formis mixed in a m xi ng device w t hout
noving parts with a side stream of additives. The side stream nay consi st
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undesi rabl e ner and thus

l eads to products that have a very good intrinsic colour and outstanding
application Egopertles Furt her nore ghe i nvention permts the economc

recovery of <BEoRISP§TFr sHYEPE1PRaL® Btﬁﬁtt?SaCBHBF?SﬁnFﬂrr@F§95ﬁt

sPecifiCati0p%1yﬁgglhbzeg %&Xha§d5§tKU@B“aHBdQEQQmH?Q§§tﬁébﬁ8ui@§ﬁ§'0”3 at
hi gh tenperaturé, both with the polynmer matrix or o additives as well

as withoub fapmn@slteaasanﬁs inuparvigolsuchprégcarbnsathe afounthos, netered
additives is _on_t Qand re actio
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effect on thenghalit Yool tiBempabynmen, af A xiayadelecbyweaHusii8dmoving
di scol ouration. In this connection, 25 above all a long residence tine at

hi gh tenperaparéSiyithaﬁnﬁéﬁe EéretmePhopRdsEiveRoul BPRgSEGAPEETEABNSAY her e
are as is oys i gatan hy - illed 30 in
the art in tEBﬂE%?EFQEiH Pg P?grgé gsgeﬁgg |nchg gﬂgoggézggﬁﬁé t he nunber
aver age an wehgbt mavbndgeupbrebeesnohdenlianblei ghtondhem eabkccoopsesi ti on,
degree or order of
etween additives and 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 cof volatile or extractable substances,



branchi ng, contents of volatile or extractable substances, WO 2004/094122

PCT/ EP2004/ 0038 - gree of crosslinking of elastoneric, phas
viscosities " gﬁPH@“é‘gﬁ? shear rates, nelt flow index, cd /5%9308?003853

additives, contents of term nal groups of nolecules, content of
non-mel t abl e and/ or coloured particles, odbut, 5 colour, or the shape of the
product after manufacture and processing. The reasons why these

specificatio j.0frd j ust tifari - - i nvol ve
for exanpl e%%lgﬂct Ugjt%l odr#szjglénﬂlgﬁéelnﬁéél ;é?/'aos?C%t e lsclt %’r als(néglés' BI;E%' u%'tlrsm)oéré a wde
range of factaar sliififiearefrar igkgram ratee 1,0 nprlac Sow A rfdsd, heforteasen ofor

products that do not neet the specificatiqQqns nay lie in_start-up procedures

or in the né&fiFVESparPFgh It SreerfidaGr RS Orfhr“kﬁﬂﬁ?b’&t‘?'or types of
products are LHARGRJ o rTHRSE i IRAUATS dridlord@ J1urLP RN W1yt heiigl evant

specifications are referred to 15 here as secondary products. Secondary
product s ¢an dsg8-ourar ket édicorihapst dfowdre priccks tor are mamuwieodivsigosed of |

whi ch | eads tQ high .costs.and _harns th% en) i ronnent .(%ue tQ _ unnecessary
consunption S FESEUEes. For TS 1 edstn 7159 SEGESi T € Y5 f19%d °% process
by means of whifeh rdees & r20 jSReoRGA ML 1RIFRIGchsCan iR sRC aREMigaldlweUtfidd sed.
The m xi ng of additives with various polyners by nmeans of m xers w thout

novi ng part s sgstliec fluedst ions dplhecigplee 1 thnin thehetedd 180 static
m xers for s RUROSES 231G LES n%ifn 12 e iR Bithd § ribed in
; s, %ﬁ% terfe
"Chem sche 'fbn ustrie", 3?7( . Pp- 4%@ wher e pcﬁ ystylr ne,nﬁ S and
LLDPE ar a orenpidcored:. Thke fSWX Haperaascer £ csh@wmodulaeree tihat Hogno?2 eeetespond
to the curren%state_of,the, art and_are . .
the specifications may lie in start-up procedures or in the
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
unnecegsgary consumption of rescurces. For this reason it

is desgirable 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:



commonly used on an industrial scale. Fig. 1 shows two 30 process variants,
"which are characterised hereinafter as 2.1 and 2.2: W) 2004/094122

PCT/ EP2004/ 0#9338804/4941f2e additives are nmetered in |i qui RCH/EEROPA/ B Pai n
streamin front of a static m xer. The di sadvantage of this process is that
it requires a very long static mxer inthe-min streamin order reliably
to prevent 5 the penetration of droplets, which in turn produces a high

pressure | oss and _requi .a long residence .tinme. .The |long residence tine
"5 unf avour aBi-d siThEe SGHHYSS S FISHERRIHA naid s oot BEihns of

the additive companens.iroferddie addidl ist@raeman@it.s Wheh di@aaRarnefdher or
with the main stream are possible. 2.2. Pignents and solid additives are

conveyed through @f tédts pg@csss fisomhadf itthaespudties @ very 1®mphisg¢atic

literature reference alsi?1 i.scl oses that a .l ow V|sco§Lt¥&a Q|t|ve is.m xed

d
. . mLXer LThe mairn stream in .order” re évent
in a bypass m xer W a'side Sredm cSMprising ca. d% ot tf1e Poveral

stream DiE 40 39 §hé Aerdescitikes oF fandpiertr acdss fier thhe prddges?2@ of
additives in a polyner stream polyam de and polyester nelts being.
preferred. In thisi@sPrEside - EaftSs St Hdea? Lo Ferdidenser d4/Me -t he

addi tives are m xag whify, &%%i%ie%%eﬁttr%mi‘@ U 93814 AR X yge fed
with nelt, and are nlxeglagaln With the rmain streamusing a static 5

m xer. The di sadvantiage iafe tundegirabdes dsexcnidarynaeeictdling ofi el n
tenperature of part. of the main streamin the extruder, which on the one

hand can af fect tREHTRHYS FHPONERE SpolYmbCafd it 1 FORPCEF it abl e
secondary g reacti Q% ghdthRAdd tiive cHPRASH Bt rfar R AV e .

2.2. Pigments and solid additives are conveyed through an

extruder in front of the static mixer.

15 This literature reference also discloses that a low
vigcosity 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. 1In this case a side stream is
withdrawn from a main stream, the additives are mixed with
the side stream with the ald 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.



30 conponents with one another or with the polynmer of the secondary stream
‘or, main stream A recovery of secondary products is not described in this

speci fi cati on"O\RB%4d024H9% 122 PCT/ EP2004/ 003853 - 4 DE 18STABPADA4/R03853
describes a further process for the mxing of additives in polyners, in

whi ch the exanpl es involve polyesters and4copol yesters. Here too a side
streamis wthdrawn fromthe main stream and nore specifically by 5 neans

of a planetary_g -1yp upp. .The additives are mxed vig a static m xer
With Ehe oi deDBCE SRt hnt AL GBS L0 Bath F Or BPE B MBS SRSF n PRy i DEH WY &
static mxer ¥fthddibevesi inspoepiers {Hi ShPERCERS ékamSl1a6t ipeSEIdl e to

i ncorporate secondary products into the main stream Al so, 10 the
tenperature iBOIYRSHEHE 2Re Sapelyefueras tHe¥eofofhe SHA® nSEFEJANTS whi ch

nmeans that d J reagiion f itiv C . 1 hj
fomporature. ThORR vBoEr g vhif o EFihhy B rebie St afiley o 1o
m xers, rofl eneansl sfos kheadessyngyabetysedptop. M Rheagaddit i veesarat o

pol ycarbonate in the nelt. Al these devices have the di sadvantage that
they can dame@eXeHevidofyRert BRdT¥er adHte i ¥R FHde 8t raphtant Ererdidand

the associ atEQrééﬁ%é”a%@%ﬁ?%f&é”?ﬂ E&E@nhggﬁéanaigfa@ts@fé RPkEst £en

pol ycarbonate 1n a rolle m ght wel | suitable only for |aboratory

use. The priotharnainrsbeeanr e Inctidesprdectsl {owi agnoappbssabl ®@niso and

blicati .25 DE 199 47 630.A d i.b f th ti
br oduct i on of ACPREPRBRF aSEFEINOF Y nETOBTENE BACP| a5 Juein stredm. 'ALSS)

10 the temperature is fixed 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
devicegs 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.



In this process a streamis directly withdrawn fromthe primary production
‘and is'mxed in a mxer with a side 30 stream of anotherDEonner
5

i ch
contai n addi t¥Q&L04%ME7489%/ 094122 PCT/ EP2004/ 003853 - CIéBP%QP%égﬁFgay

describes a m xing device and a process for the production of thernoplastic
moul di ng conpositions, in particular addi®ive batches, using tw n-screw
machines. 5 In "Plastverarbeiter”, 11(43), 1992, "Statisches M schen in der

Kunst st of f ver ar.bej t u s he " : VEEW. | LV m Xi ng
B R A e S
specifically fibsctissesrbfect vani ofistposabpl £stisesmohl AmPMotypei siahs ¢

m xer, which 10 includes inter alia the mxing of |ow viscosity additives

in pol ymer melBsPRihiChdy prAbbEYe eRARpReS t NAEi NG CHERTPORRY TRERERFR: t he
m xing of mneral oil into polystyrene. 15 The object of the present
invention was to provide a process for mxing a main stream of

pol ycar bonat eIni thlaaddétravesiteént , obVi4d ks 1922 di 3Qdevbhsclyes Mischen pinor

t d that ,m njm t t t t f t dgi ti d it
The use of SclBRSPIS RPbUREYSTAb0" THEG nURh 1o BF bV Bed s BRI PRIBEE o

process for tHevahxbndthof mprlNgaspenat eon®l tBatv &he adsh+1iv@Sont |iemid
form in solution or in dispersion, in particular in a process for the
producti on of Spatjyearbsptte, EndPar¥eitiedspPacthbtathe 2osquweses viddeare

added to a ma g, %ﬁgﬁﬁ&&%?ﬁiétwgs%f P2l Y&k E\ﬁ%t?ﬁﬁgi@.rﬁi}% Nl ch
partlcular direc Yy Xxed In a statirc m xer e maln stream
10 includes inter alia 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 tc 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.



A process is preferred that is characterised in that the 30 tenperature of
‘the maln strgﬁp1 f e mxing is less than 320C, pref I

310C and part c&ﬁgf?égh%ﬁ%ferably | ess than 300C. WO 2004?@@&%%?0§§§059§?
PCT/ EP2004/ 003853 - 6 The residence tinme of the main streamin the static

mxer 1is preferably 20 to 120 seconds, baﬁtfcularly preferably 30 to 60
seconds. 5 A process is also preferred that is characterised in that the

addi tives ar erﬁeedrésoi&&f;‘cmjf%e;gf@am%%gﬂ? ¥R Pfi R 1 A8 ST EqMxer

consisting of a premxture o ycarbonate nelt and additive. 10 The mass
rati o of the 3 derssfiewdmyt ® @ heo Med  stowads | Paprigherably drefamidl B®0
particularlydprggerabhy(%éS to 1:20. Also preferred is a process that is
characteri sed Pt Hft*“ t he side streamis formed from nol ten

pol ycar bonat e granul es and/ or fragnmented pol ycarbonate product, in
particular_ from pol ycarbonate recycling material. Likew se, a process is
preferred ¥ hat pEeesRs aet alisediefenrd Hatatpdrs daxantawidiad viss Wratal |

addi tives ar e t.er e | 4 f Ql v, t i stream
and oo m xeds Ped B P e S i TS A B R 5
The resi dencesidarestiredhecdngidieingtat i preteirxnfird hef aleycatbeamnd s
preferably 10 to 300 seconds, particularly preferably 20 to 120 seconds and
nost particul™ily 3t G HIYE 30 to 60 seconds. 30 The invention al so

provi des a conti nuous process for the

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 gide

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 additives are premixed with a



m xing of high viscosity polymer nelts as main streamin a flowtube with
‘additives froma | igw d side stream characterised in that the additives
are preni xed R 2R4/$¥RF04/ 094122 PCT/ EP2004/ 003853 - 7 E%TJEEP&PO#HB"?)%H/ner
melt in the side stream the additive- containing side streamis fed via a
line, in particular arranged centrally in’the flow tube, into the main
stream the conbined streans are intensively mxed in a first 5 static

m xer (10, Fi g, 1) |rectl conne 1 d downstrea and t hi re ture is
finely divi dé%’”f'% o g R ]’t etenjl a\r/ggied crc%gssStsreecatl ontshaeg dg )S:l‘%ee_cond
static m xer c(drﬁ:.alrﬂrgg E'Ja)de)fstfﬂe’la&ﬂ[ i rieet urien (ssmaildeer msﬁhmud:tﬂar e. nore
product throughput openings per unit area). 10 Suitable polyners include all
t her mopl ast i APct sentyagler dt VR0 R rtatke dapal yihs disgm St wi t h

acrylic aci th%r t =15 i ters such
as net hyl rre?%acry Iyéc%) acr?ﬂIfa%eﬂj}geet%%:gyl (é( g{%iplglc?a; ﬂ ret

acryl oni tri3 | est{s8AN) .mikteese( lm)l ylmgs Inaydibee c tiipd i darede atiech daawnﬁttxeararrphase,

for exanpl e pol yhyt adi ene,. |sop e rene, EPDM ol ybut yl
acryl ate, etac,na/ li'blr ’%Fp télrt% Bﬁt‘éd{]eéﬁelé{) };P é}é{)yl ates
grafted w th ddme_fd Q%’H,g@&etf&pcam&ﬁ g eseg:ond’z%u%ﬁeﬁ)c n{lrk& p(rlesf erred

process the cross-section of the m xing tube of the second static m xer
(16, Fig. 1) Higlar ge?f b‘yll'a?r fsi:clttb?tlme a&smadd@r mexsh prigitdy abley. Bpze f act or

of at |least 2 2 rt| efer af ctor of at |east 3,
t han t he crogfse |on u%r |ngrf%sb ]%/Ut eflfr%s
10

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

gtatic 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

gsecond 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}.



static mxer (10, Fig. 1). A process is also preferred in which the nunber

of prodtuct 30 throughput openings (per unit of surface area) .in the second
static m xer “{016,0%789.40 is at least 1.5 tines the nunb%?T)cﬁmﬁPéz%%%?’

t hroughput openings (per unit of surface area) in the first static m xer
(10, Fig. 1). WD 2004/ 094122 PCT/ EP2004/ 008853 - 8 Product throughput

openi ngs include all bores and openings in the static m xer through which,
seen in cross-section through the m xer and pipeline, product flows. 5 Al so
preferred is a process which is characterised in that the mxture is finely
m xed in a tlBErdlwiatilcaagignut wigdnimgys wirtdioude exillagec craoss -cgectiings
arranged downstream of the secon st%ﬁic m xer. 10 The process is

particul arly Uit a0 ot HMA 819 RFTh ThETAsq HEHRR a

viscosity in i AN d mlRek R i ded i MY Raoauete kaolhe invention
furthernore provides thernopl astic nmoul ding “conpositions of polycarbonate
produced &ccording to one of the aforenenti oned processes. Additives can

impart nul tifarjous operti.es to the  20.polyner. .These additjves for
exanpl e i ncl @gésoarﬁﬁ%ﬁ%ae $° @Vp:éfl?s‘%?ﬁr?er“g101 r% 15 g arsatcgtt?l]ﬁlissﬂe F st r?g{i%
deacti vat or s,cHRem¥itde-d riapsias) eic@dstiabid it3grs svitcleatixg aganris,
benzofurans and i ndolinones acting as stabilisers or antjoxidants, nould
rel ease agent®, Wit ®nlandad idipsdddiadbhies, ammanesd devrediraamtlts and

mel t the second static mixer.

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 10’ 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 indolincnes acting as
stabilisers or antioxidants, mould release agents, flame-
25 inhibiting 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.



stabilisers. Particularly suitable additives for the inplementation of the
"process are described for exanple in Additives for 30 Plastics Handb

John Mir phy, WPo8894094324st i cs Additives Handbook, Hans PAk/BFEL0 4é@)‘b?1353\/\0
2004/ 094122 PCT/ EP2004/ 003853 - 9 1.1. Preferred suitable antioxidants for
the inplementation of the process are forexanple: 1.1.1 Al kylated
nonophenol s, for exanple 2,6-di-tert.- 5 butyl-4- rret hyI phenol

2-tert.-but yI 6 hen i.-tert but et h henol ,
Zorert DUy & Sl PRl 2 S e s SRR

2, 6-di cycl opentyl oF eidhyqdwene ard for example:

(a nmet hyl cycl ohexyl) - 4, 6- d| nmet hyl phenol, 2, 6-diocta 10 decyl - 4- net hyl phenol ,
2,4,6-tricycl ohexyl phenol, 2,6- di-tert.- but yl - 4- met hoxynet hyl phenol ,

nonyl phenol s { that aged i eag [% ed iR hgxgllﬂ c@ag a1 f0L+ exarrpl e

2, 6-di - nonyl - 4-met hy phgé n%’é ﬁy?i 6-0% I?ﬁyl undecl P y? phenol ,
2, 4-di netshyl - 6- (bﬂtyﬂBMdQHyti@teadﬁc E—tﬂr)tphmmJy,

2,4-dinethy| 6(1 math tr| c-1' y) 1.2,

di octyl t hi omet hyl c‘ﬁ-tt%&tt M@Qlﬂ@&@mbut%ﬁlfbhe%%l 2,6-di-tert.-butyl-4-
di oct yl t hi onet hyl - nethylphenol 2,4 dloctylthlonethyl 6- ethylphenol 2, 6-

di dodecyl t hi onet hwsdm’ic’rl@‘{ﬂdf@riol 2,§ ﬂ@yqll;@me(mmlnén@@t@n’dp@lelmlat &d

hydr oqui nones, for |-tert - but yl - 4- met oxyphe ol , 2,5-di
tert.-butyl hydr oqu(l%é‘ﬁ'é? gr%c& -4, 6-dimet Ylphe q “dideta-
10 decyl-4- methylphenol, 2,4,6-tricyclohexylphenol, 2,6-

di-tert.-butyl-4-methoxymethylphencl, nonylphenols
that are linear or branched in the side chain, for
example 2,6-di-nonyl-4-methylphenocl, 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-é-ethylphenol, 2,6-
didodecylthiomethyl-4-nonylphenol.

1.1.3. Hydrogquincnes and alkylated hydroquinones, for

25 example 2,6-di-tert.-butyl-4-methoxyphenol, 2,5-di-
tert.-butylhydroquinone, 2,5-di-tert.-
amylhydrogquinone, 2,6-diphenyl-4-octadecyloxyphenol,
2,6-di-tert.-butylhydroquincone, 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.



anyl hydr oqui none, 2, 6-di phenyl - 4-oct adecyl oxyphenol ,
2,6-di-tert.-butyl hydroqui none, 2,5-di-tert.-butyl-4- hydroxyani sol e,

3;:5-di-tert. - oxyanlsole 30 3,5-di-tert.-butyls I
stearate, bis E§b4{?J%g§ . -butyl - 4- hydr oxyphenyl ) adi pat e. ﬁxgggggg%%égﬁﬁgy
PCT/ EP2004/ 003853 - 10 1.1.4. TocopheroliP for exanpl e a-tocopherol,

(3-tocopherol, y--tocopherol, S-tocopher and m xtures thereof (Vitamn
E). 5 1.1.5. Hydroxyl ated thi odi phenyl ethers, for exanple 2,2 -

t hi obi s(6-tent t hep I t

OB S5t ety M b o SR BSROL e ebbalde  SE ABISIRMe, ) )
met hyl phenol ), 4, ‘}-t&BbﬁHé%oi?’ 85to<%dph§§81 AV OROREM] thoddod. 4 -bis (2,
6- di net hyl - 4- hydr oxyphenyl) di sul f 6. Al kylidene bisphenols, for

exanpl e 2,2' - net hyligretins -t ert. - but yl - 4- net hyl phenol ), 2,2'-
nethylenebis(6-tert.-buty|-4-ethy|phenol), 2,2" 15
nmet hyl enebi s[ 4- net hyl - 6- (a- net hyl cycl ohexyl ) phenol ],

2, 2" - met hyl enehi s (4uy@t tl@t@&%l@i@dﬂbl@&ﬁﬁméthérg -for example 2,2'-
nethylenebls(G nonyl - 4- met hyl phenol ), 2,2

met hyl enebi s( 4, 6- tdiickdst(6-lremyl. phentgil) 4 -fe2hylphenol), 2,2'-thiobis(4-
ethylidenebis(4,6-di-tert.-butyl phenol), 2,2' 20
et hyl i denebi s( 6- téﬁﬁy15@@@P14al§06ut®¢¥ﬁﬁ#ﬁ)§ tert: -byefhyd enebi s [ 6-

oty enebi o[ 6. ( ATE R IBPRACanz i 1 AR By - -hpcyL-2-
4' - met hyl enebi s(2 ut yl 47 B 4 4
met hyl enebi s( 6- teF?t%ﬁlP enflﬁétﬁyl éﬁ%f%ﬁs qﬁtﬁ%(%?%5 amylphenol),

tert.-butyl - 4-hydoxy- E&§¢§r@d&&ﬁgﬁﬂquﬂfﬁyﬂré%fbhenyl disulfide.

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

15 methylenebis [4-methyl-6- (a-methylcyclohexyl)phencl],
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-iscobutylphenol), 2,2'-
methylenebis [6- (ax-methylbenzyl) -4 -nonylphencl], 2,2'-
methylenebis [6- (o, a-dimethylbenzyl) -4-nonylphencl],
4,4'-methylenebis(2,6-di-tert.-butyl-phenol), 4,4'-
methylenebis(6-tert.-butyl-2-methylphenol), 1,1-big(5-

25 tert.-butyl-4-hydroxy-2-methyliphenyl)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-



bi s(3-tert.-butyl-5-nethyl - 2- hydr oxybenzyl ) - - 4- nethylphenol
"1:1, 3- trls(5 tert ut I-4 hydr oxy- 2- nethylphenyl)butan
(5-tert.-but¥ ?P 2 2. nmet hyl phenyl ) - 3- n- dodecylnerégavgsapgﬁ%9°%§§3

et hyl ene egcoI bIS[3 3- bls(3'-tert.-butyl-4'- hydr oxyphenyl ) but yr at e],

bi s(3-tert.-butyl-4-hydroxy WO 2004/0941221P€T/EP2004/003853 - 11

5- nethylphenyl)di cyclopentadiene bis[2 (3'-tert

but yl - hydr oxy-5' - enz -buty

nethylphenyl]tereﬁh?ﬁ& @ efyé)HFSFQC O&?HE?ﬂﬁF“?J Ry &8sy pherAY - but ane,

2,2-bis(3,5-di-te L u yI /0 ape
2,2-bis(5-tert. -b%ty 5 nggg %¥EH§T%8 &?P e 5ecyP%¥rcaptobutane,
1,1,5,5-tetra-(5- h\%lthylbﬁteﬁhr—l‘}tb}tépﬁthazs‘:\t@Et hyﬂpb@le) pedimaehyl021. 1. 7.

0-, N and S-benz conpounds, for exanple 3,5,3 ,5 - tetra-tert.-butyl
-4, 4' - di hydr oxydi ﬁlﬂ’P{Y@E’lﬁ@ﬁfl -sitadecy R- 4-Ryaldxp-disterter Bypthdniyi

nercaptoa et at e, 114 | b AL

mer capt o- %cetate %&??gg%éP%pgi-Fgé%?%TB gdtyﬁ-%—ﬁyﬁ%&%ybgﬁgép)anine,
bis(4-tert. -butyIh&drby@ﬁdxyeZhyﬂpﬂbmgﬂhyHbaﬂﬁpﬁpdyﬂheabapepbuhahate,
bis(3,5-di-tert.-butyl oxybenzyl ) sul fi

i sooctyl -3, 5- di -t éril; 5b§t§ﬁ¥¥a ﬁédF@% bé ?ﬁVlnérEXGF8§¥e?ate 20 1.1.8.

Fydroxybenzylatedmg%hgq§h%% ?@ngéﬁgple
di oct adecyl - 2, 2- bIS(3 butyl - 2- hydroxybenzyl ) nal onat e,

di oct adecyl - 2-(3-tert.

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, iscoctyl-3,5-di-tert.-butyl-4-

hydroxybenzyl mercaptoacetate.

20
1.1.8. Hydroxybenzylated malcnates, for example
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-



but yl - 4- hydr oxy- 5- net hyl benzyl ) mal onate, 25
di dodecyl nercapt oet hyl -2, 2-bi s(3,5-di-tert.-butyl-4- hydroxybenzyl) nmal onat e,

bi s[4-(1, 1,32‘% fkg?léggrﬁﬁyl but yl )phenyl] 2, 2-bis-(3,5-di- % &g ztbléﬁyl)w?%%

4- hydr oxyben 30 1.1.9. Aromatic hydroxybenzy corrpoun
exanple 1,3,5- tris-(3,5-di-tert. -butyI 4- hydr oxybenzyl) -2, 4, 6-

trimethyl benzene, 1,4-bis(3,5-di-tert.-butyl-4 WO 2004/ 094122

PCT/ EP2004/ 003853 - 12 hydroxybenzyl)-2, 3,5, 6-tetranet hyl benzene, 2,4, 6-

tris(3,5-di-tert A oxyhen zyl@;gm B o 7 el d azgn@é;orrpounds
for exanple 2,4 Sk%ll‘as(o}étylrr&ca t'0)-6- (3, 5- dlnz(_:feryt1 -buzte

hydr oxyani | i no) 1,135 3 i ading et onLytlyﬁefélcﬂmdj:mc}@enzyl Phen01
bis(3,5-di-tert.-butyl-4-hydroxyanilino)-1,3,5- triazine,
2-octyl nmercapto-4, 6-bis(3,5-di-tert.-butyl- 4-hydroxyphenoxy)-1, 3,5

triazine, 2, 43,61t1ro sC2iazfdhel@olmpblindbyt ¥brdeR¥fpo¥yphenoxy) - 1, 2 3-triazine,
1,3,5- tris-(3,5-di-tert.-butyl-4- hydrox benzyl) |socyanurate
1,3,5-tri s{4-tert b%ﬁuﬁ%t@-m%m -6 6L 1 st inliden Yty sdkyanur ate, 2, 4, 6-

tris(3, 5l tert. Ryl z e auyPhonid &0 )srl 3 5 Al Dro-4, -

l,3,5-tris(3,5-di-

hydr oxyphenyl pr opiayd ) hexady-drestl, 33L5:3t]r4'=a-2}iyda:0x1y531:511no) 1,3,5-
tris(3,5-dicycl ohexy] -4- hydroxybenzyl)lsocyanurate 11.
Acyl ami nophenol s, For %kl & A HRATIHGARRR i § TRAS ( 3 ﬁ)‘dl tert.-butyl-

4-hydroxystearani | 46,9 Qﬂhé\lic(ﬁ/ ld'B'tEiarttrla@*!LtrYG! 4 4,6-tris &)3 d:L-
hydr oxyphenyl ) carbamate. 1.71.12 sters of P- (3, 5-di-tert.
10

tert,-butyl-4- hydroxyphenoxy) -1,2,3-triazine, 1,3,5—
tris-(3,5-di-tert.-butyl-4-hydroxy-
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 monochydric or

25 polyhydric alcohels, for example with methancl,
ethanol, n-octanol, i-octancl, octadecancl, 1,6-
hexanediol, 1,9-nonanedicl, ethylene glyceol, 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,



hydroxyphenyl)propionic acid with nonohydric or 25 polyhydric alcohols for
"exanpl’e with nethan et hanol , n-octanol, i-octanol, octad canol
hexanedi ol , 192 Hﬂﬁéﬂﬂﬁi 24 , ethylene gl ycol, 1, 2- propanéﬁ? Hgﬁﬁﬁﬂﬁ%ﬁ3

gl ycol , thiodlethylene glycol, di et hyl ene choI trlethylene gl ycol, 30
pentaerythritol, tris(hydroxyethyl)isocyaﬁgrate N, N -

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

tri met hyl hexanedi gl / PCT/ 37
tr|msthylolpropane%I'ljf‘l‘/el\lﬁ@H?a%‘ﬁ Q~i%%%, §T42§¥§%%§§§ﬁ?§ tri oxa cyclo[i 2. 2]
octane. 1.1.13. Estrarsadii 31| Qt2]hwtﬂne4 hydr oxy-3 5

nmet hyl phenyl ) propi onic acid wi th nonohydric or polyhydric alcohols, for

exanpl e with nmethanol, ethanol, n-octanol, i-octanol, octadecanol, 1, 6-
hexanedi ol , na, thy nedi ol , neopentyl
gl ycol, thioé‘gtﬁéleggg% cof @ gﬁ ?%yle glycdﬁﬁf§§¥ hyl ene gl ycol,

pentaerythritol, wet&(yhmre@metﬁMp)nosﬁdemmmﬂtthNnohydrlc or
bi s- (hydroxyethyl)oxanlde 3-t hi aundecanol , 3- thlapentadecanol
tri net hyl hexanedi GOLYhyoTist UGN Sparker @xﬁ96¥kaﬁéﬁhyﬁtmaﬁﬁéspha 2,6,7 15

tri oxabi cycl of 2. 2 Zhockanes bekalb PR 001 Idd eyl ohexyl - 4-

hydr oxyphenyl ) propioni ¢ acid with nonohydric or polyhydric ‘alcohols, for

exanple with neth@mmanea&oénhanQInamanﬂdﬂol,oemadd@w@oglybd&-héxaﬁedloI

1,9- nonanedi ol , eth lend;%JyC%eopentyHr%H%%% tokhiodiethylene glycol,

10 diethylene glycol, triethylene glycol,

pentaerythritol, tris{hydroxyethyl)isocyanurate, N,N'-
bisg- (hydroxyethyl)oxamide, 3-thiaundecanol, 3-
thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1l-phospha-2,6,7-

15 trioxabicyclo[2.2.2]octane.

1.1.14. Esters of PB-(3,5-dicyclohexyl-4-
hydroxyphenyl)propionic acid with monohydric or
polyhydric alcohols, for example with methanol,

20 ethanol, octanocl, octadecancl, 1,6-hexanediocl, 1,9-
nonanediol, ethylene glycel, 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-hexanediocl,
trimethylolpropane, 4-hydroxymethyl-1l-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 alcchols, for
example with methanol, ethanol, octanol, octadecanol,

1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-



neopentyl gl ycol, thiodiethylene glycol, diethylene glycol, triethylene

gl ycol | pentaerithrltol trls(hydroxyethyl)lsocyanurate N, N -bis 25
(hydr oxyet hy Wb @8R 4894522 hi aundecanol , 3- t hi apent adecanBft/EP2004/003853

trimet hyl - hexanedi ol , trlnethylolpropane, 4- - hydr oxynet hyl - | - phospha- 2, 6, 7-
trioxabicyclo[2.2.2] octane. 30 1.1.15. -Edtders of
3,5-di-tert.-butyl - 4 hydroxyphenylacetic acid mﬁth nonohydri c or polyhydric

al cohols, for exa h et hanol nol ,, oct.ano ct-adecanq
G hexanedi ol , 1 EGRAIEH T SR S SN R Mol
PCT/EP2004/003853:jléﬁhyﬂgﬁﬁﬁymyhdlﬂ uﬁ%ﬁﬁﬂpbénéﬂgmyﬁol,thlod|ethylene
glycol, diethylene glycol, triethylene glycol, pentaerythritol,

tris(hydroxyethyl)ﬂanﬂg&nunhni;oﬂﬂI%ridﬁhydﬁquaDqMﬁf@ﬂ@ax&nﬁnk&e, N, N'-
3-t hi aundecanol , entad ol , met_hyl - hexanedi o
trlnethylolpropan {%Y %Hal %X ha 1 n4e53 et el of 2. 2. 2]

octane. 1l.g.16 Amé%%% n&é&e&éﬁéﬁchtf¥ﬁéth Ul atheldl o1,
hydroxyphenyl)proplonlc acid, for exanple N - bi s(3, 5-

di-tert.-butyl-4- W@Wﬂ@i@ﬂm&)nﬂ )h@mmmdelmmm@ 2,6,7-
Prw-ng;ﬁyfgngd?;nh%ég %éhiéQq%o é;%g 3¥X§:eqy[BL?E:OZyL;droxyphenylproplonyl)
15 hydrazide, N, Nbis[2-(3-[3,5-di-tert.-butyl-

hydr oxyphenyl ] - propi onyl - oxy) et hyl ] oxam de (hbugard(r) XL-1 from
Uniroyal ). 1.11.11.716 ABuorbecofcPd(BVbtamined), -butyl-4-

10 hydroxyphenyl) 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(l,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-



20 1.1.18. Am ne antioxidants, for exanple N, N -diisopropyl-p-

phenyl'enedi anmine, N N -di -sec.-butyl-p- phenyl enedi am ne,

N, N - bi s(1, 498i #Be44A%dR2y 1 ) - p- phenyl enedi anine, N, N - BE/EP208¢4043853
-nmet hyl pentyl) -p 25 phenyl enedi am ne, N, N -bi s(1-nethyl heptyl)-p-

phenyl enedi am ne, N, N -di cycl ohexyl - p- phe&%l enedi ani ne,

N, N' - di phenyl - p- phenyl enedi am ne, N, N -bi s(2-naphthyl)- p-phenyl enedi am ne,
N-i sopropyl - N - phenyl -p phenyl enedi am ne, N—(l,i-dinethﬁlbutyl)-N‘;phenyI-p-
30 phenyl enedi am A&2THNE - Fet By ItRepEFRRINE MR d A P Phe iyl éAvEne i A ne,

N- cycl ohexyl - N - phenyl - p~p | ene WD 2004/094122 PCT/ EP2004/ 003853 - 15

i 2 e, 4> (Pt of (RSl Ty A T P ROy L AR, N -di - sec.
- but yl - p- pheny| engdipa@inge amidieh hanykhagil ge phingt byligdiephanyl am ne, 4-

i sopr opoxydi phenyl am ne, N-phenyl - -naphthylam ne, N5 .
(4-tert.-octyl phedPRPPIorRRyRLp Ayl Fe i NRy p%e@@ﬁnyl‘ﬁa&ﬁ@ﬁ)’%haﬁfiaﬁ‘é?e@cﬁyl ated
di phenyl am ne, for, e | e ‘adihert. - - gi | am -g-

but yl am n?phenol , (211- )é%t@;r'yPé%yﬁé’E‘%??{g?, 1431%%?)“%??&’2??‘2%%0%%‘?& 2

4- dodecanoyl am nophkehtehylémiteqctadedaneyd dafipheplydnoline, for example

bi s(4- nmet hoxy- phenyl )am ne, 2,6-di-tert.-butyl -4-dinethyl am nonet hyl phenol ,
2, 4" - di ami nodi ph&ny bt Hegret - 40dt v i Gkl bierng med Hame,

N, NN N, N -tetranmethyl ~4, 4' - di am nodi,phenyl met han 1, 2-

bi st (2. met hyl phend L 4ACHOT Bt RASE: £ 2 ULy “har SR B nofi5r opane,
(o-tol yl) bi guani dewonkinef4amihophdncdi, mat-Ayldeubybypbenycpaenae, 4-

tert.-octylated N-- , ) ,
10 octadecanoylaminophencl, 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-1-naphthylamine, a mixture of monoalkylated and
dialkylated tert.-butyl/tert.-octyldiphenylamines, a
mixture of moncalkylated 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
monocalkylated and dialkylated tert.-butyl/tert.-
octylphenothiazines, a mixture of monocalkylated and
dialkylated tert.-octylphenothiazines, N-

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



phenyl - 1- napht hyl am ne, a m xture of nonoal kyl ated and di al kyl at ed

‘tert.-butyl/t phenyl am nes, a mxture of non
di al kyl at ed 5% %%ﬂﬁ/6'46%gnylanlnes a m xture of nonoalk?%%&ﬁggéﬁgy&HyE53
di al kyl at ed dodecyl di phenyl am nes, a m xture of nonoal kyl ated and

di al kyl at ed |sopropyI/|sohexyId|phenylan?ﬁes a mxture of nonoal kyl at ed
and di al kylated tert. 25 butyl di phenyl am nes,

2, 3-di hydro- 3, 3-di g@&?ﬁ% ?%é ?erggngogﬁpgébggatgherF Eaglne a m xture of

nnnoalkylated and ert.-bu tert octy énot hi azi nes, a

m xt ure of nDnoaIkytaamdthydpiﬂbaﬁhyhaﬂednEerE 206tﬁkphenoth|a2|nes N 30

al | yl phenot hi azi ne, N,N,N',§'<tettgghenyl-l,4- aLanino?ut-Z-eTe,

N, N-bi (2, 2, 6, 6- t GEFARBERYYPPRBFT LR §T RéxantPAY Y &ABATL aRFAEPIEPSPS, 2, 6,6 WO
2004/ 094122 PCT/ EPRQQ4/ B8RB83ndaslbr hektarmekhyhBi-B8EI fad- ¥k) 68Bacat e,
2,2,6,6- tetranethyl pi peridin-4-one, 2,2,6,6- tetranethyl piperidin-4-ol.

Ind|V|dua5 exanpl es of these conpounds or m xtures thereof may be used. 5

L Ldo Prefgriedosutaple Ji gonnardl e dar bl xecll e o SNG ALpoesS

i ncl ude for éexanp aur I "pr opi on stear

t hi odi pr opi onat e. ofothelpzaceSecQndaumeaﬁbrOékdmpu& dpma&pputes and
phosphonites include for exanple tris-(nanylp heng £ hosphi te,
tris(2,4-di-tert. LB&PQFBH@H&PP&HSS@Hﬁ(@r §19t6ﬁ§y lodlproplonate
di.-tert.-butyl phenoxy)-2, 4, 8, 10-tetraoxa- 3, 9-

10 1.1.20. Secondary antioxidants, phosphites and phosphonites
include for example tris- (nonylphenyl)phosphite,
tris(2,4-di-tert.-butylphenyl}phesphite, 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-methyliphenoxy)-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.-
butyldibenzold, f] [1,3,2]dioxaphosphepin-6-
ylloxylethyllamine, 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



di phosphaspi ro[ 5. 5] -undecane, 3,9--bis(2,6-di-tert. 15

but yl -4- met hyl phenoxy) -2, 4, 8, 1. 0-tetraoxa-3, 9- di phosphaspi ro(5.5)uyndecane,
2,2'-nethy|eﬁ@b? eﬁ{%g 22 tert.-butyl phenyl) octyl phospﬁé&?ig$2°°4y°°3853
tetrakis(2,4-di- tert.-butyl phenyl)-[1, 1-bi phenyl]-4,4"-diylbis-
phosphonite, 2,2'-ethylidenebis(4,6-di-teftf’. -20 butyl phenyl)

fl uorophosphite, o0,0'- dioctadecyl pentaerythritol-bis(phosphite), tris[2-

[[2,4,8,10-tetra-tert ..-- | di Z0 f1J1.1,.3, 2] di i n- 6+ yl]
oxy]ethyl] anine, sth(ez,“%%%iof%t o J-‘“S“L?t"’]yélﬂté-%’n% ﬁ’%&xrﬁt%@‘éﬁ%%%@’) r}’&ﬁﬁ)ﬁ\ble
phosphite, 2-butylr2-aidupbeln3-art dpapedigtlabilisers for the
2,4,6-tri-tert.-butyl phenyl -phosphite, ,

pent aer yt hri t ol - bilSEIERAL G IR P W) PrIgfsHRincdde for example:
2,4,6-tri-tert.-butyl phenyl -2-butyl--2-ethyl-1,3- propane-dial phosphite. 30
1.2. WV absorbers and light stabilisers may be used in the process

accor di ng g o 1t.lze 1 .nvent 2 ehyidrcaypiedyll) ehzo@ QhzQ ety WorYexpirpfer ably 0. 03
to 8 w.% referred WO 2004/ 094122 PCT/ EP2004/ 003853 - 17 to the mass of

t he conposition. PR thedtexyys'smetabllphetylabsorzbersazndel, i ght(35tHbdliisers
for the inplementation_of the process include for exanple: 5 1.2.1.

2- (2' - hydr oxyphenyi9emAnilazor Bedr oyplesmyp) kepzo-triazole, 2-(5'-
e T PR LS Sl i, 3 -
tert.-butyl-2'-hy@ﬁgﬁ%ggg@ylprfpéfégzole, 2-(2'- hydroxy - 5'- (1, 1, 3, 3

10 tetramethylbutyl)phenyl)benzotriazole, 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'-



10 tetramet hyl butyl ) phenyl)benzotri azole, 2-(3',5 -di-

tert.-butyl - é Hé&&&ﬁ%ﬁggnyl)-S-chlorobenzotria;ole, 2- (§%T/h$3564706}§g%yl

-2' - hydr oxy- yl) -5 - chl orobenzotriazol e,

2-(3" -sec.-butyl-5"-tert.-butyl-2"- hydroxgphenyl)benzotrlazole

2-(2' - hydroxy-4' 15 octyloxyphenyl) benzotPi azole, 2-(3',5 -di-tert.-anyl -
2' - hydr oxyphenyl ) benzotrlazole 2- (3, 5 -bis ((x, a-

dlnethylbenzyl) 2' drox benzat riazo (3 - tert. -butyl -- 2

- hydr oxy- 5'- Q?Wb g?b% %E¥1?%%ﬁﬁﬁﬁ?géiééﬁx%%obenzo-triazole, 20
2- (3 -tert. bUt (t% 1 2 hyvl 4 3-

et hyl hexyl oxy) car %thnal et hy Z]O laﬁfdﬁdxyphen@?% }'3 ene losr E)be(nzot riazol e,

2- (3" -tert. - butyl t2triayeditdxplhity-1() 26 -benzotriazol - 2 -yl- phenol], the
nethoxycarbonylethyl)phenyl) 5-chl orobenzotri azol e, 2- "-tert.

-butyl - 2' - hydr oxy ?ﬂs@ﬁt%lﬁéﬁﬁé%?@am@ﬁ]&ﬂcét Rl )Zpr{énytif)lﬁénzliiﬁ}f]az%réz'

oéigﬁo;;grﬁbonsré¥%§%¥%gy E¥%§ﬁfﬁp&%ézaléhY%F?%yph?%ﬁ%] “2hutyl -5 - [2-

(2-ethyl hexyl OXY) LRSI lvith pdiydiexyRReNy1) BeNzelr; qzake,ck;-
(3' -dodecyl -2' -hydroxy 30 5'-nethyl pﬁ%nyl)benzotrlazo | e,

2-(3'-tert.-butyl c20-00,2004/,094t22 RCE BP20H4! 0Q3853) -4'18ydroxy-5'-2H-

hydr oxy-5' - (2-i sooctyl oxycarbonyl ethyl) - phenyl benzotri azol e,

2,2' - nethylenebisp¢n@btri3234-Qewﬂ@ﬁemwyhbeﬂD}dﬁWbemEpt3FéZou-2 yl - phenol | ;
the transesterification _product of 2- [3 -tert. -butyl-5- (25

nmet hoxycar bonyl et FFth‘ ﬂ@ﬂyﬁh@h&di P4~ benzotrlazole w th pol yet hyl ene

lefthsogutgﬁ-gﬁ %?%‘8&%§%&§%&§%%p%bngqﬁ%enzotrlazole, 2-[2'-hydroxy-
3'-(1,1,3,3-tetramethylbutyl) -5'- (o, o~
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-B,p-diphenyl
acrylate, isooctyl-a-cyan-B,p-diphenyl acrylate, methyl-a-

carbomethoxy cinnamate, methyl-oa-cyan-p-methyl-p-methoxy



benzotri azol - 2-yl phenyl, 2-[2'-hydroxy-3'-(a,a dinethyl benzyl)-5-(1,1, 3, 3-
10 tetraneth Ibutgl)&hengl]benzotriazole, 2-[2'-hydroxy- 3'- (1, 1, 3,
3-tetranet hyWBug994/e%#122((x, a- di met hyl benzyl ) phenyl | - REGF/EERP 446123853
1.2.2. 2-hydroxybenzophenones, for exanple the 4-hydroxy, 4- 15 nethoxy-,
4-octyl oxy, 4-decyl oxy, 4-dodecyl oxy, 4-béfzyloxy, 4,2', 4'-trihydroxy and
2' -hydroxy-4, 4'- dinmethoxy derivatives. 1.2.3. Esters of substituted and
unsubstituted benzoic acids, such as for exanple 4-tert.-butyl phenyl
salicyl ate, phenylCigapRaig atBtydoyFyHbymeshy} ®imgteoxy cinnamate,

20bi benzoyl resorci no bis(4-tert, - butyl benzoyl). resorcinol,
benzoylresorcinolFeﬁkﬁlagi QQ£99W?BB?§Y1#%9%§g9§¥5%%HQQW§FF.§B N7 Bz

25hydr oxybenzoat e, -3, 5-dj.- to- -4~ hydroxybenzoat e,

oct adecyl - 3, 5-diFFE§§&9§%¥§ﬁ§49gﬁgéf%§g-%éﬁ%%é?éﬁdOfﬁgi

2-methyl -4,6-di-tert.-butyl phenyl-- 3,5-di-tert.-butyl -4-hydroxy-benzoate.

30 1.2.4. Acrylates, for exanple ethyl -a-cyan-P, P-diphenyl acrylate,
i sooct yl - & cyar--P,-P-¥i PrehyFoEReyRast e, Lot PATRL e ik Bk t FIRSL X ot e,

nmet hyl - a- cyan-[ 3- hyl .- p-.net hox 004/ 094122 PCT/ EP2004/ 00 3 -.19
ci nnamat e, buty|-gféyaHﬁgé@h%PﬁyY¥¥¥%it o5 A Qﬁééikéhﬁﬁéiii such
car borret hoxy- p- netRoXpeCiinnamat @ :andopit3es, with or without

car bonet hoxy- (3-cyanvi nyl)-2-met hylindoline. 5 1.2.5. N ckel conpounds, for
exanpl e ni ckel comddéxdongfl 12gandshissishs apan-putylamgdne3-tetranet hyl butyl)

phenol |, such —as the hoh e S9-S5t onthd R adecWathiB4hine, nickel
10 dibutvldithiocarbamate, nickel salts of the monocalkyl
esters, for example of the methyl or ethyl ester, of
4-hydroxy-3,5-di-tert.-butylbenzylphosphonic acid,
nickel complexes of ketoximes, for example of 2-
hydroxy-4-methylphenylundecyl ketoxime, nickel
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)initrilotriacetate, tetrakis(2,2,6,6-
tetramethyl-4-piperidyl)-1,2,3,4-

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



addi tional ligands such as n-butylamne, triethanolam ne or

N—cyclohexyldlethanolanlne ni ckel 10 dlbutyldlthlocarbanat - éK? salts
of the nDnanQy? 09822 £ or exanpl e of the nmethyl or i/ 8 PRE/0Gy 853

4- hydr oxy- 3, 5-di -tert. -butyl benzyl phosphoni ¢ aci d, nickel conpl exes of
ket oxi mes, for exanple of 2- hydroxy-4-me£Ryrphenyl undecyl ket oxine, nickel
15 conpl exes of 1-phenyl -4-1 auroyl - 5- hydroxypyrazole mﬁth or w thout

ddi ti |1 d I
bi'S(2. 2.6, 6- Lot r SAENRYP A pr CErC A CORRAREE AT ErS 2, & BT

t et ranet hyl - 4- p|permdﬁlbsm@mmﬁabehybl@&be2;3;&e6 4- stearyloxy 2,2,6,6-
pent anet hyl - 4- pi peri dyl ) sebacate, bis(1- octyl XY -
2,2,6, 6-tetra- net ACIANStEIPdPerdSiacat £15(1,2,2,6,6-

b's(l 2,2,6,6- pen%%g%%m%khﬁgghﬁﬁ&ﬁ %ﬁ?uzn b%h¥g1325 2-hydrox Xy -3, 5- di-

di-tert. -butyI roxybe mal onat e condensate o
1- ( 2- hydr éGxyet hyl e2t2, -Gubytleéenaiydt) hylal ofalvedr Sxypioperildi?ng ,&nd-succi ni ¢

acid, linear or cycllc C sates of N N 2,2,6,6- tetra thyl - 4-
pi peridyl) hexamethy 5&§ﬂlﬁe 3 dtﬁlﬁéﬁﬁplGEt% éiﬁﬁ =2 2 diche,
2,6-dichloro-1,3, @1%rﬂa%b@%lo&&'éﬁé 3 @w@é&%ﬁh@%ﬁ&hﬁhpégldyl sebacate,
4- p|perldyl)nltrlIotrlacetate tetrakls(z

tetramet hyl - 4- pi p&disdyl-pctyloZy42, Buﬁaﬁtéﬁﬁ@@&ﬁb@yﬂp&p@,rlﬂyli'SuCGi.,naze,
-et hanedi yl ) WO 2004/ 094122 PCT/ EP2004/ 003853 - 20
bi s(3, 3, 5, 5- tetra%épﬁ?FppﬁéFaf'ﬁEnEPn prgekegyPt N.N'-bis(2,2,6,6-

2,2,6, 6-tgtranet hyl ne,. ) t pizper i di ne,
S5 B e e Pl e hifshins B

morpholino-2, 6- dlchloro 1,3,5-triazine, the condensate
of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-
tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-
aminopropylamino)ethane, the condensate of 2-chloro-

15 4,6-big{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
l,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])

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

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



5 Cert.-butyl benzyl)-nmal onate, 3-n-octyl-7,7,9, 9-
tetranmethyl -1, 3, 8-triazaspiro[ 4. 5] decane- 2, 4-di one,

bi s(1- oct yl o¥P- 2084 094122t r apvet hyl pi peri dyl ) sebacate, PCT/EP2004/003853

bi s(1-octyl oxy-2, 2,6, 6-tetranet hyl pi peridyl)succinate, Ilinear or cyclic
condensat es of N,N—bis(2,2,6,6 10 tetrane€hylk-4-piperidyl)
hexanet hyl enedi am ne and 4- norpholino-2,6-dichloro-1, 3,5-triazine, the

condensate of 2-chlaro-4, ( Iam
t et r anet hyl pi peri & % C% BLﬁa% %e%§% afies |s?chE§PH88F359I&npﬁﬁ)ethane
t he condensate of 32ecmlltarz@ -15 cAoBpliire([4-.13] Belphamang &pd.-&hlcfohydrin,

pentanethylplperldyl) 1,3, 5- tr|a2|ne and 1, 2- bIS(3 anlnopropylanlno)ethane
8- acetyl - 3- dodecyldi #1@( g 2, , 6- pentamethyl -piperidyloxycarbonyl) -

tetramethyl -1, 3,8 trlaza ro 5 ca

dodecyl -1-(2, 2, 6, %&Y%Er%g? P%@? ?ﬁ%‘?wjz) ¥ one,
3-dodecyl 4 - (1 2kgSqQGQp%n%a@%kgﬁheihgqpqnldyl)pyrrol|d|ne 2,5- dione, a
m xture of 4-hexadecyl oxy- and 4-stearyl oxy- 2,2,6, 6- tetranethylplperldlne

a condensati on pr@dﬂ@ﬂl 1)memamgt§@2e@e@1@mu@@nadepﬁyerﬁ 25 4-
pi per i dyl) hexamet . GRedi a8 nd 4 pxel 9 helam 90, 5 g 6.

2,6-dichloro-1, 3, TR a“congensati on pr oducCt ¢

1, 2- bi s(3-ami nopr @@wtameth-ham@de%a@e@jﬁrm@hI Py [i:ue%h&lb&b@gzilne -as
wel | as 4-butylam no-2,2,6,6 tetranethyl pi peridine (CAS Reg

(136504- 96- 6] ) ; I\I—°X3’04(2(22 26 66 5 SELXREEH 144pipﬁé>re|rd§ﬂiY)Ur1—S&ééP§é*§1Ie

succi ni m.de, N-(1. 2 2 t.h pi pe | d SUCC|n|nide,
2- undecyﬂ%7 7,9, 9 e@FFéﬁEEﬁ%F%FCtofg %aéeélafgkX % g?pl 8F$ 5 decane a
reacti on WO 2004/QQ@%@%WB@TMEE%QQ4QQ%3%5%etramethyl 4-aminopiperidine

or 1,2,2,6,6-pentamethyl-4-aminopiperidine.

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-



- 21 product of 7,7,9,9-tetranethyl-2-cycl oundecyl -1 - oxa-

3, 8-di‘aza- 4- oxos |r 4ﬁ%%%%decane and epi -chl orohydrin,

1, 1- bis(1, 2, ¥O 62 ﬁP t hyl - 4- pi peri dyl oxycar bonyl ) - 2-P?%ﬂ%%PH6&VEﬁEHy|)
ethene, NN -bis (fornyl) -N,N 5 bis(2,2,6,6-tetranethyl-4-

pi peri dyl ) hexanet hyl enedi anmi ne, diesters 8f 4- met hoxynet hyl enemal onic acid
with 1,2, 2,6,6- pentanethyl-4-hydroxypiperidine, poly[nethylpropyl-

Oxy 42,2 6. 61 el Aol Yy i RALhS Arlrhshl Q@118 052G A, Bigauct of

mal ei ¢ anhydride a-0 efln COpo

2,2,6, 6- tetranethﬁhtémm@dymmmyphemwne -4Q6-bis (2,4-dimethylphenyl) -
1,2, 2,6, 6-pentanet hyl - 4- anlnoplperldlne 1.2.7. Oxam des, for exanple
4. 4" -di octyl oxy oxamiSd&iapgns, o2 d|epw@%vxaxénlﬁ-@adroxy 3-

2,2' -dioctyl oxy-5p+ ]ﬁﬁ; %@%% 1hides_bis(2,4-dimethyl
2,2'-didodecy|oxy-5,gq dr- ng uto§;A| I'i"de, lf( hoxing -giﬁyl oxanlllde
N, N - bi s(% dinetmﬂxmnlm@-pmedﬁlﬁqﬂanmde4 ZQemwdxp¥$bGErt --butyl -

2' -ethoxanilide and their m xt res et h

cthyl -5 4 d -t e Bt ONER S R A G SsDigg g -dinethyl) -1,3,5-
met hoxy- dlsubstltqﬁq@gq&@nlquqs @@@e%bﬂ k9% ralacy 1259 -p-et hoxy-

di substituted oxanilides. 1.2.8. 2- ydroxyphenyl)-l 3,5-triazines, for

gx?gpLedZS 2,2,6 ?MdﬂﬁZMmﬁmeﬂyﬁ420 r@%yp@@@wwglrf3ﬁ5buflézﬁne t

ydr oxy- 4- oc i et hy n ri azine,
2-(2,4- dihydroxyp eny%ﬁ' dénélﬁ(g 2 %lﬁ%?ﬁzl énBI)[B %§%§%X¥r|a3?ne

2, 4- b|s(aﬂhydroxyh@ﬂn@&gyb&ﬁﬂd@ﬂyﬂdky®rb%o%y3@henyl] -4,6-bis(2,4-

dinethylphenyl)-1,3,5 triazi ne, 2- hydr oxy- 4-
oct yl oxyphenyl ) - 4 J8Tsitdy4 }Ipﬁeﬁyﬁytflgzgne 2-{2-hydroxy-4-

hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-
hydroxy-4-methoxyphenyl) -4, 6-diphenyl-1,3,5-triazine,
2,4,6-tris[2-hydroxy-4- (3-butoxy-2-

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-
hydroxypropyloxy] phenyl) -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-galicylal-N'-salicyloylhydrazine,
N,N'-bis (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-dodecyl oxyphenyl)-4,6- WO 2004/094122

PCT/ EP2004/ 003853 - 22 bis(2, 4-di net hyl phenyl)-1, 3,5-tri azine,

2-(2- hydroxy lL.gxyphenyl ) - 4, 6- bi s(2, 4-di net hyl p -

1, 3, 5- tr|a2|n8 256+gﬁﬁx&?oxy 4- (2- hydr oxy- 3- qﬁﬁ»%¥2004/003853
butyloxypropoxy)phenyl] 4, 6-bi s(2, 4- dlnethgl)-l,B,S 5 triazine,

2-[ 2- hydr oxy-4- (2- hydr oxy- 3- B

oct yl oxypr opyl oxy) phenyl ] - 4, 6- bIS(2 4-dinethyl)-1, 3,5- triazine,

2-[ 4- (dodecyloxy/trld Io . . .

hydr oxypr opoxy) - 2 §1§%%§ p énylfq4b%§ ﬁfxﬁoyl)tthprOPlonyl

di net hyl phenyl ) - 1d&h@d&@maaenexnajbadmﬁdr@&mﬂ@d&% ¢ these compounds or
hydr oxy- 3- dodecyl oxypr opoxy) phenyl | - 4, 6- bi s(2, 4-

di met hyl phenyl ) - 1 8 X51urieiSa Fihea €OF. aYhper sheda-

hexyl oxy) phenyl - 4, 6- Bi phenyl -1, 3, 5-tri azi ne, 2-(2-
hydroxy-4-nethoxypheny|)-4,6-diphenyl-1,3,5-triazine,

2,4, 6- tri§[ZJhﬁdrGﬁyt4c@3abﬂ@omwizab&ehp@m@myﬂeommmpbpﬁemytpel 3,5-triazine,
2-(2- hydroxypheny%% 4- § nethoxy%he k%ﬁ phen 1,.3,5- triazine

2-(2- hydr oxy- 4-[ 3% ocess re Tor example esters

hydr oxypr opyl oxy] p| @?E&%ﬂ?p@oﬁ(ﬁ%ﬁ dbrcr%hhy'fBEleQ%%\%nﬁ%r%’egpé'H%h?gh”e 20

I ndi vi dual exanpl €s esercorpounds Jof i Xtur s may beused.
1.3. Particularlys$wa&@ﬂlenwﬁhahydea&tmvaﬁetylf@etbhe 25 inplenentatlon of
the process are for exanple N, N phenyl oxam de

N-salicyl al - N'-saWFE?@@FPﬁ?@F&EPﬁéZOlﬂ NOIbitses LNy BeY) RfdPazi ne,
N, N - bi s(3, 5-di -t et WAL Phenyl- B eRi oA Yl LY B8z BGa s,

dioctadecyl disulfide, pentaerythritoltetrakis-
(dodecylmercapto) propicnate. 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
pvrocatechelate 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



salicyloylamno-1,2,4-triazole, bis(benzylidene) 30 oxalyl dihydrazide,
oxani lI'i de, isap L oyl. . .di hydrazi de, sebacoyl bi sphenyl i [ -
diacetyladip@?lghFﬂQH¥ Fde, N, N - bi s(sal i cyl oyl ) oxal yl &%ﬂ%%é&ﬂgﬁﬁﬁéi§53
PCT/ EP2004/ 003853 - 23 di hydrazide, N, N -bis(salicyloyl)thiopropionyl

di hydrazi de. |ndividual exanples of these2fonpounds or mixtures thereof may
be used. 5 1.4. Particularly suitable peroxide traps for the inplenentation
of the process ar r r.S.: f i.Qdi pr.Qpioni i hQr

exanpl e the | aur y%xf %s?tlg)é{‘r%;ﬁﬂ%ogcﬁrﬁitcgta%ld%r a#al_ 32183?1 %sa?grs,’ f%ra(éx(;mp ¢

mer capt obenzi m dazoltertar-huhg lhemzcdal tacdid,2 atid pier eapdobenphrmngdzaleticzi nc

di but yl di t hi ocar bangt e, i.octadecyl disulfide, pentaerythritoltetrakis-
(dodecyl ner capt 0) 3576hi GrRE™ SHEGES Oékéﬁ%ﬁ@% 3ﬁnzpﬁ§§é EOEBERAS or

m xtures thereof mRPRRNELGuch ab TorkY t@g&%&ﬁ%@%@ﬁ@ﬁl C
co-stabilisers for the inplenmentation of the process are for exanple

mel am ne, spol yvi nHaptrircallisddne praéifeyard ameda,, 3 :0r,daldiyl (3¢4/adamatayldr ea
derivates, hydrazine derjvates, am nes, polyam des, polyurethanes, alkal
20 netal salts an®eRZAideacdgorbiretlal lsa'’s 4of higher fatty acids, for
exanpl e calciums r I - - I b nat a,. nesi um
stegPate, sodiuAﬁ?xﬁ%ﬁﬁﬁé¥§ggﬁg%%%§gggfg%ﬁ%gfﬁﬁgg%?Eghﬁf%d%g%g

pyr ocat echol at e ordizZibetanricesnes clhaldtte] .| Adidiivddala 12 s xexiglse © foft hielses e

n r mxtur h f .
compounds or m t%d%%gﬁn se%r q& t%%esu%%%reof may be used.

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 indolincnes

for the implementation of the process are for example

20 those described in U.S. 4,325,863; U.S. 4,338,244;
U.5. 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-3-14-(2-
stearoyloxyethoxy) phenyllbenzofuran-2-one, 3,3'-
bis[5,7-di-tert.-butyl-3-(4-[2-
hydroxyethoxy] phenyl)benzofuran-2-one], 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,



1.6. Particularly suitable nucleating agents for the inplenmentation of the
process are for exanple 30 inorganic substances such as tal cum_ netal_ oxides
such as titd9 aRPH B3E%F2 or nmagnesi um oxi de, phosphat es, PCT/EREER4A( 83 &2

sul fates, preferably of alkaline earth netals; organic conpounds such as
nmonocar boxyl i ¢ aci ds WD 2004/ 094122 PCT/ER2004/ 003853 - 24 or

pol ycarboxylic acids and their salts, for exanple 4-tert.-butylbenzoic
acid, adipic acid,, diphenyl a i aci-d, i um. _succi or..S

benzoat e; pol yner i°c dzgléﬁpq%&ﬁnﬁgcgltylsgj(%anafsﬂi_éﬁﬁg édﬁ(ﬁ%%ﬁé%?tt(?fildr?g&lgz%s#{?agk
Particul arly preferqeik anackoiie? #htliicKidlatitdigmithys benzyl i dene) sorbitol,
1,3:2,4- di(paranethyldi benzylidene)sorbitol and 1, 3: 2, 4-

di (benzyl i dene)sorbitol. Individual exanples of these conpounds or m xtures
t hereof may be used. 10 1.7. Particul arly itabl e other additives for the

i npl enentation of the process are for epample plasticisers, lubricants,

emul sifiers, pignents, viscosb&¥1pndif er®, catalysts, flowinproving
agents, 15 optical brighteners, fl*ane yf i xgentg, antistatic agents and
bl owi ng agents. 1.8. Particularly sui furanones and i ndol i nones
for the inplenentation of the process 3 anpl e 20 those described in
U S 4,325,863; U S 4,338,244; U.S. ,,%%5,312;cwgs. 5,216, 052; U.S.
5,252,643; DE-A- 43 16 611; DE-A-43 16 é /3 DE- A-43 16 876; EP-A-0 589 839
or EP-A-0 591 102, or 3- [4- (2

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”, BEds. R. Gachter and H. Muller, 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 acide and alcohols, for example pentaerythritol
tetrastearate and glycerol monostearate; they are used
alone or ags 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
estersg, 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 C4FgSO3'Na+ .



acetoxyethoxy)phenyl] 5,7-di-tert.-butyl benzofuran-2- 25 one,

giZ-F%-tsréi-bUt 04 O{ﬁﬂﬁéz ?t?ZrO{E?xyethoxy)phenyl]benzggéy 920049953853 3
hydroxyethoxy]phenyl)benzofuran 2-one], 5,7-di-tert.-

but yl - (4 et hoxyphenyl ) benzof ur an- 2- one, 2§ (4 30

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

3-(3,5- di met yI pi h b n u 2- one,
3 (3,4 o mechyignentty RIS ?%ﬁ?e i e L SRS
PCT/EP2004/0038531m§£émentatlon of the process are sulfonate salts, for
3-(2, 3-di net hyl phenyl )-5, 7-di -tert -butyL-benzofura - 2-one, .l actone

ant i oxi dant s such SALTEIEHHEE TRy 1aFMBATS SRt s Gf SifasPR’ adT
anti oxi dants. | ndiyip 3- 5 exanpl es of these conpounds or m xtures thereof
may be used. 1.9. Particularly suitable quoreSC|ng pl asticisers for the

i npl ement& ion of the process are listed in "Plastics 10 Handbook", Eds. R

Gacht d d Ed ti 19 775-789. 1. 10.
Pa?tigLIZPIyqsdk$ablgaﬁgﬁgﬁfégigaggggﬁé%?sc? ?u?%%ts g%?eﬁﬁﬁtation of the
process are estersn@fl eddrithttiich ol e ¢ anG Al igmd¥s examRia as

pentaerythritol tetrastearate and glycerol nonostearate; they are used

al one or as a mi xtQxEENis &} dBIarganigh &iesunt of 0.02 to 1 w. % referred
to the mass of the conposition. 20 1.11. Particularly suitable
flame-inhibiting additives for the inplenentation of the process are
phosphatao 1.14. Compounds that contain epoxy groups, such as 3,4-

epoxycyclohexylmethyl-3, 4-epoxycyclohexyl carboxylate,
copolymers of glycidyl methacrylate and epoxysilanes.

1.15. Compeounds 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

aQ

A proportion, up to 80 mole %, preferably from 20 mcle % 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 meclecular chain, are strictly

speaking termed aromatic polyester carbonates. For the



esters, i.e. triphenyl phosphate, resorcinol diphosphoric acid ester,
br om ne-contai nin ounds such as brom nated phosphoric acid ester

broni nat ed 2520 66%? tes and pol ycarbonates, as meIIP%Efﬁﬁﬂopé/gﬁ%ﬁﬁ%w
CAF9SC3 Na+. WO 2004/094122 PCT/ EP2004/ 003853 - 26 1.12. Particularly
suitable antistatic agents for the inpl-e®@nt-ation of the process are

sul fonate salts, for exanple tetraethyl ammonium salts of C12H25SO3- or

C8F17SC3 . 5 1.13. jg arti uIarI SUIt bl e col oyr ant for t he Ienentatlon
of the proces®¥ke & ]s ]ats S Rt .é‘eg{/) €10 1.14.

Conpounds t hatn&lame NurRRaX Ve 1y lersgmff aeaqe%nfbplmxwyc‘almwdret hyl -3,
4- epoxycyclohexyl carboxyl ate, copolyners of glycidyl nmethacrylate and

epoxysi | anes PALYIBRrI@icifhds t hat contain anhydride groups, such as 15
mal ei ¢ anhydride, succinic anhydride, benzoic anhydride and phthalic
anhydri de. The conpounds of the groups 1.14 and 1.15 act as nelt

stabilisers. THeprayade iuwedf ndieighilatdarmmeaasesnvd beusaD ithetropl asti ¢,
aromati c pol ycarbonat es mnthln t he neani ng of the present invention include
honopol ycar bRERESHLHAYAING 1 IdIS CdFEHAES  Eakee poidfGarBbfate© Wy, in

a known mannel,,de ﬂx‘d?{?fﬁllpg{erwlaélc*‘t%b&ﬁc“a%QPQietxii%ti%é,O 80 mole %

preferably from20 nole %
optionally chain terminators and optionally branching

agents, wherein for the preparation of the polyester

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, Veolume 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. Grige, P.R. Miller, N. Nouvertne',
BAYER AG, “Polycarbonates” in Encyclopedia of Polymer
Science and Engineering, Volume 1 1, Second Edition,

1988, pp. 648-718, and finally



to 50 nole % of the carbonate groups in the suitable polycarbonates
according to the invention nmay be replaced by aromatic dicarboxylic acid

ent |
ester groups.WOSaBH‘*z/ﬁ)”d&Izycar bonat es, which contain aci d TS& 4P 44003853

carbonic acid as well as acid radicals of aromatic dicarboxylic acids
incorporated in the nolecular chain, are $rictly speaking ternmed aromatic
pol yester carbonates. For the WO 2004/ 094122 PCT/ EP2004/ 003853 - 27 sake of
sinplicity, in the present application they are included under the headi ng
of thernoplastic, aromatic polycarbonates. 5 The preparation of the

pol ycar bonat es t oty useddigyd he&k. Wiaeess aceprEdimg Mid ltdre i nvention takes
pl ace in a known nmanner fron1dipheno|s,/parbonic aci d derivatives,

optional Iy chain t'&OHRaFBYRALEd 18pEF IBrappantisiFtosdeieadoyder ein for

the preparation okkhhe3pgtyp@ifgaﬂgxgﬁgpopgifécétngp@%ﬁ&ggtggrthe car boni c
acid derivatives may be replaced by aromatic di carboxylic acids or

derivatives of di caliodpbeester dsfadntiansee ¥pecid,i tahigh, dticondi h§920 t he
proportion of the cargggﬁgf structure wunits to be replaced in the aromatic
pol ycar bonat es by F¥5 néti ¢ di carboxylic acid ester structure units.
Details of the production of polycarbonates are available in hundreds of
patent specifications published over the |ast 40 years or so. By way of
exanpl e r ef erl&gc Eharyomlastd cnpgbytritengitapl Yhato asehpspferaldiemsetr yn are

o et RS R YRR B b e
Y. Kesteno Caspbbabes, have a mean molecular weight M, {(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,Cl1l;) of 12,000 to
120,000, preferably 15,000 to 80,000 and in particular
15,000 to 60,000.

15

Suitable diphenols 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,l-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) -



25 Research Center, Allied Chem cal Corporation, Mrristown, New Jersey
07960: "Synthesis of Poly(ester Carbonate) Copol yners” in Journal of

Pol yner Scie e’ZSPE%%Chem stry Edition, Vol. 19, 75-9 Ei]P%%g)%O@Q g3 D

Freitag, U. 1 g ller, N. Nouvertne', BAYER AG ol'ycar bonates
in Encycl opedia of Polyner Science and Engi neering, Volunme 1 1, Second
Edition, 1988, pp. 648-718, and finally 2004/ 094122 PCT/ EP2004/ 003853 -
28 Drs U Gigo, K Kircher and P.R Miller "Polycarbonate" in

Becker/Braun,z-*&lépﬁﬁwéatﬁeﬂaﬁldg&gi{b_ 3V8Laichy1 Pol yearDQRAaLRy1 Pl Nacet al gb

Pol yester, 5 Cel oseester, nser Verlag, ni ch, Vienna 1992,
117-299. The diherpoppadiancepel yt.abendt sl tihist- (droygrefansbyy ) used, 3n t he
process, including the thernmoplastic, aromatic polyester 10 carbonates, have
a nean nDIecJF&FEgBYg c%é%ﬁfﬁ@?ernined by measurenent of the relative
viscosity at 25Cin CH2A 2 and at a concentration of 0.5 g per 100 m

CH2Cl 2) of 12,000 to 120,000, preferably 15,000 to 80,000 and in particular
15, 000 t o %60,R¥00 icre asifivt aplad eigsisesbiphemsal & Reprdodicti on of the
polycarbonat%ﬁ

| . i i.nal ,
oy bort 8 U BRI O0R SEANGH phonyechane,

E! SE Eygr OXyD%W?ﬁmvmhwd@ﬁ@@?dﬁiyj-)(wlwhmf Jbi2(X s fdidesthyl-4-
i s(hydroxy-phenyl) -et hers, bis-(hydroxyphenyl)- ketones,
bi s- (hydr oxy é%i%lﬂfsll%ktﬂf‘fyolr?e'ﬁf%aéle(rhfdrlﬁ 'eJr?Z/‘Ih)Y-drﬁﬁ}i‘Pé'&ﬁnd’éQ,“

(a a' -bis-(hydrogphend ) -dil SO oy IRRAZERARhenyl) -m/p
10 diisopropylbenzene and 1,1-bis- (4-hydroxyphenyl)-3,3,5-

trimethylcyclohexane.

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-2 981 273,
US-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 diphencl 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.



as well as their nucl ear-al kyl ated and nucl ear - hal ogenated conpounds. 25
Preferred dlphenol are .4, 4' -di hydroxydi phenyl, 2,2-bis-(4

hydroxyphenyl %%ﬂﬂﬁﬁ ropane, 1, 1-bis-(4- hydroxyphenylSCTﬁﬁﬂgﬁgﬁé??ﬁﬁﬁ? 2,
2 -bis- (4- hydroxyphenyl) propane, 2, 4-bis-(4-

hydr oxyphenyl ) - 2- met hyl but ane, 1, 1- bIS (43Rydr oxyphenyl )-nmf p 30

di i sopropyl benzene, 2, 2-bis-(3- nethyl 4- hydroxyphenyl) pr opane,

3: ?re'g ﬁyl5 o rT;:_/‘Stgiirloxyé‘n Cq{a)q%&%g%ﬁle&a ?%%51"%7 me n%ﬂph% ohysdraosxyr?henfls) sul f

one, 2,4-bi sﬂo&@aﬁbmiymdb 4a:d1yiir ox;amhﬁrayjl)e %n&ﬁﬁﬁﬂ@ﬂ&d&ﬁﬂ&lﬁﬂé@ﬁl@%%

- 29 2 nethylbutane 5-di net hyl yphenyl) ni p-
di i sopr opy| bénZengh ??Qés i&aftﬂﬁ?%P %wd?ﬁfvy %H npl, p-n-

trimethyl CyC'&*ﬁﬁ%ﬂFe P%f G R geefcAr,r ¢d nQﬂS:"l%Jh%réﬁe dhdp-iso-

di hydr oxydi phenyl , s- (4-hydr oxyphenyl’) “phenyl ét Rane,

2,2-bis- (& hymnm&qum ) Imlmmmteﬁ 2hEing(13 Budinetshy ~chlorophenol,
hydroxypheny pr dro ny cycl ohex

1, 1-bi s- (4-h d4 hr?f”r?]ﬂ_o %ﬁi‘eﬁi@n %16 tribromophenol,

1, 1- bis-(4- hyﬂkp&yﬁﬁgﬂﬁhhﬁ%ﬁééi trlnethylcyclohexane These and further
sui tabl e di phenols are described for 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

et o A A A A SR PR e

956 and 10E- A1k y8F2r3G,c iavildeereil patleniersped betridien acids.

Preferred chain terminators are phenols of the formula (I}

R®-Ph-OH (I)
15
wherein R® denotes H or a branched or unbranched C1-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 phloroglucineol,
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-



20 FR 1 561 518, in the nonograph by H Schnell "Chemistry and Physics of
Polycarbonates In erSC|ence Publ i shers, New York 1964, as, wel| n.the
Japanese | ai 98~/ L2 i cations 62039/ 1986, 62040/ 198@%&%6332@9&1

25 In the case of honopol ycarbonates only one di phenol is wused, while |n
the case of copol ycarbonates several di-pAéncls are used, in which

connection obviously the bisphenols that are used, |ike all other chem cals
and auxilian ubst adde %XQ esi s, e 30 contam nated
with |npur|t|%§d%ﬁ§ §S§9 %§'qCE%XBMﬁ %ﬂheslg qa ﬁ%ouéh it is desirable

to work withi HAlisddidlpyane n@gre2a%_Qg%s|QI AMB52Q6@4/ 094122
PCT/ EP2004/ 00 853X§%%0 y%ulltable chafﬁﬁiernlnators |nclugé ngﬁgphenols as
wel | as m)n@@&ﬂhd)@ﬂnzofldmwet&ﬂlmﬂr@lm@odﬂerhmdgthﬁé@e'lr)h@ﬁdlz,4

al kyl phenol s ch as cresol tert Ip e p- n- octyl phenol ,
p-i so- octylpﬁ@ﬁ%’ BYRNTER p%%‘gﬁnfhd SOQSW%onylphenol, hal ogenat ed
phenol s sgphh@aﬂ@ﬂyﬁh@m@gﬁ%@@ropya @m@ngnlokgﬁm@nol p- br onophenol and

2,4,6-tribronmophenol, and their m xtures. Suitable nonocarboxyllc aci ds
i ncl ude benzdieremditdialimn a1 1ey |50 (’sieéZCfadsMarbd’dﬁéPIXé’g@@@@é’d bé&esdiagcaci ds.

15 Preferred er f en¢ e ()
wherein R6 de%%?é—’ls IE %%d?g% h%ng)i %b?) %P{tlg & a- I ﬁgcad The
amount of chain -fbelrsmz;ma&'or@lﬂg&ﬁ%gﬁﬁ;ﬁlerfg}le) %éthyz_lg %ﬁ%rﬁe %afsefvf‘élrled to
nol es of di phenols used in each case
as 2,4-dihydroxybenzoic ac1d trimesic acid, cyanuric
10 chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-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 sclvent and added

20 Dbefore 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-



The addition of the chain termnators nmay take place before, during or
after 'the phosgenation. Suitable branching agents are the trifunctional or

hi gher 25 t H2n29944984d2Ronal conpounds known in pol ycar FSTAERZRABMEAESY,

particularly those with three or nore than three phenolic OH groups.

Sui tabl e branching agents are for exanpte3phtoroglucinol, 30
4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptene--2,4,6

di methyl -2, 4, 6-tri-(4-hydroxyphenyl)-heptane, 1,3, 5-tri-(4- ,
hydroxyphenyF?IE@ﬁigﬁgﬁyi)IprPPP§Q4FH9HF6?V ﬁéﬁ?h?ﬁ¥ﬂﬁ§ﬁ€9e‘4'5'
tri'(4'hydrOéxb@Q%g&%highggxbgethane, 2, 2-bis-[4, 4-bis- (4 WO 2004/ 094122
PCT/ EP2004/ 003853 - 31 hydroxyphenyl)-cycl ohexyl]-propane, 2, 4-bis-(4-
hydr oxyphenyl i sopr opyl ) - phenol , 2, 6-bi s-(2-hydroxy-5"-

thyl b | )-.4- et hyl phenol ,..2- (4- hydr, henyl }-2-(2.4- _ | .
g?hyéroiCéKeh?lfg%ré%g&@?g%egépe p€§¥22%§536§§%héﬁ§ﬁ%§88@&ﬁ§l?ﬁﬁgnyl)-ortho
t er epht haki ¢ za6i/drestepnthaliia- G4ihy drexpapRgpyh hr1et Bae€erably used.

tetra- (4-(4-hydroxyphenyl -i sopropyl ) - phenoxy) - net hane and
1,4-bis(4',4"-di hydroxytriphenyl) -nethyl) -benzene, as well as

2, 4- di hydr oxybenzqi c_acid [ i.C [ .cyanur, c.10.chl oride and
S5 b oY IR RGeS AR Ge ThEMERG;Bekn 1Y ABES (hE GREOEET ANC it of

branchi ng agaatarepikieial kyidsddhad idesOandokae¥iieazbbxifolie Yfiaf erred
again to noles of 15 diphenols used in_each case. The branching agents may
be added eit HéplkgdePRERTHI/t ANt RETLdCHRENOF CaAd CARPOEHALR BELRI nators in

the aqueqys alikahiacBNase co Wa%aRB YS90l Yeddl BifBLAYIABLELSE vent and

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 In the first case phosgene is preferably used as carbonic
acid derivative, while in the latter case diphenyl
carbeonate 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



20 before the phosgenation. Al these procedures for the production of the
pol ycdr bonat es e | rinciple known to the person skilled, i rt. 25
Sui t abl e aroﬁﬁtgﬁo%ﬁdéiﬁﬁaxylic acids for the production CECT/Fﬁgoﬁgﬁvgg%@r
carbonates are for exanple phthalic acid, terephthalic acid, isophthalic

acid, tert.-butylisophthalic acid, 3,3--dPphenyldicarboxylic acid, 4,4 30
di phenyl di carboxylic acid, 4,4-benzophenonedi carboxylic acid,

3,4' -benzoph i Xyl i L - di.ph dica lic acid,
4.4 di phongPauTFSAGH aa BoR A o Fg gm o Se s EhER05 S bERHY

PCT/ EP2004/ 0&28hads Zderarhexypberplslingr ppaaecters conventionally used
trimet hyl - 3- phenyl i ndane-4,5' - dicarboxylic acid. O the aromatic
dicarboxylicngiEQFYF@FEBWPﬁéﬁrc acid 5 and/or isophthalic acid are
particularly preferably used. Derivatives of the dicarboxylic acids include
the dicarboxylic acid dihalides and the dicarboxylic acid dialkyl esters,
in particél a® tdténcarboxptireaacimdylocdiuchlior ttes pantatriye pdicdacberyl o aci d
di met hyl esteri. ThE re%Ia enent__of. the_carbonate g&gup Ri t he aronmatic

di car boxyl i cPREYEIEELEATGr 50PT VakESYSI BEECSEBSPant i Fl?o PYi-BHi 6REEPI cal |y
and al so quant it ahidvel.¥, skeulllabet haatssiBbar akakkampfickhenseactants is al so
reproduced in the finished polyester carbonate. The incorﬁoration of the

aromati ¢ di calBuryrascathe escee gfotps Amyenakenpwatdoutahguriveras wel | as
in a blockw $& mROALL g ;¢ .
10
3.1. DE 100 05 151 Al describes a multistage process for

the preoduction of very pure polycarbonate by the phase
interface process. In this process the washed and
filtered solution with a polymer fraction of 5 to

15 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

20 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

25 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

30 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



20 Preferred processes for producing the polycarbonates, including the
pol yest er carbona{%§ to_be used according to the |nvent|o? are t
o8 Fbh

phase |nterf§8e2?ﬂ 422nd the known nelt transesterifiF&& UQﬁihﬂégég 25

In the first case phosgene is preferably used as carbonic acid derivative,
while in the latter case diphenyl carbonadte is preferably used. Catalysts,
sol vents, working-up, reaction conditions, etc., for the production of the

pot yearbonat es ar g suLh eLentlydeser Lhed ﬁ@gngggﬁﬂ1539niehggt9 ggses. The

pol ycar bonat e nou ng cONpPOSI ns - accor d invéntron may be
processed i nto noabded abtthéeéibnh&ﬁgéoeﬂ/6EélZ£sEC§tE§éOO4/003853 - 33
conventional processing equi pnent according to known nethods under the
processing parameters conventionally used for polycarbonates. 5 A nolten

mein stream gay OﬁﬁuﬁohnlbﬁesﬁrHEBE¥1BE9dHCbk88eQE fBQ'iEéréeﬂéﬁﬁugﬁ9”1
various processes. The followng cases 3.1 and 3.2 should be understood as

exanpl es Bhat |IIpsodate1Dne0§cppéycﬁrbhaataseﬁromnOQnghoarbhnaeeer

tricti it. 10 3.1.,.DE st f
Lhot ol on’ of S6EPFailRe t BoF JRar RoRAEEERT SR phGRa P e PR Bh O oo st ™"

In this process theapashedoands hbhbghedossl ihi @nrbhthos, PRhYARI pbtactson of
5to 15 20 wt.%is adjusted to a concentration of 60 to 75 Wt . @6|n one or

more steps in whi ERei AoBEEANEaSErMAREPE AlyLpECUSEAmEUBLI Al 1HeEPTERERARgET S

with rates greater than 10. The reactor is in this

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 gtatic
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



domnsgrean}connected separators, thin-layer evaporators or spiral coi
evaporators with downst ream connected separators or a conbinati

of
t ubul ar heatng%W% de#d?and spiral coil evaporators vmtl?CT/EP2°°4 003853

downst ream connected separators, the pressure in the |ast stage being
between 0.1 MPa and 0.4 MPa. In a furthefSstage the solutionis fed to a
tubul ar heat 25 exchanger with domnstrean}connected separator, which at a
tenperature EL 250 %o ggoc oncggp&at%si soggt n o %Ex ast 35 W . %
in particul a fo958 P% 99. Fiatturfher % 8 solu%qgﬁ

cont ai ni ng éﬂﬁlldhl@&sOflnS@h’éembl&ﬂdéOﬂeﬂh.ber vmhabbtﬁ eaaraanenpseaﬁthslg
concentrated in a further tubular heat exchanger an extrusi on evaporator
at a tenper aPér £h6f agdatiyges3maeht shg Q@FV@ﬁF ééﬁ@éﬁtmév Bet gasydeHpRttThe

mai n WO 2004/ 094422 .BETA 82Q§%&8Q385§Re gisxﬁ%geggk?g EHFEQ 150¢hB®eb

invention is 1n this case to t rge o ast stage. 2 DE
101 198 5% debtriibed aspmmxed31hoa Bhetdonmﬁnamuéhe5epnadUeribarméd

polycarbonates from ol.i gocar bonat e cco d|ng to the transesterifjcation
brotess w thS18aBbPatFoR 8P NoRobRenUF S PR - a i Qe PorTani SROp BRI S ¢ he

const ant for%abhe@neé thee EkaEeﬁtlblbHHf@bﬁabbeﬂndéat§§egé%§b§§ than 10.
The reactor is in this 10 connection designed as an hor T zont al cylinder in

whi ch rot at eepeekor a0edndi $69 srcanfel how phaticulhelyi breffoebayion rate
amount of t.he mat ar when pul | ed off

is defined a he rati.o of mg |a£ tE t
fromthe rot§F|n8 i @capgo dSGRRARE y 2BYarl i ?ﬁ FHe“Po ﬁ\ of**4"f r ee
10 stream, with which it is mixed in turn by means of a static
mixer., It is particularly convenient as regards the
product quality if the temperature of the side stream is
below that of the main stream, sgince in this way the
overall residence time of the additives at the high
15 temperature of the main stream ig legs 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 gsame 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.



15 film to the total anount of the throughput of the reactor. The main
stream according to the invention is in this case added to the discharge
fromthis reac . was surprisingly found that nol te
can be nixeﬁgwé§q$4gégﬁ%%ves at the high tenperatures pré%%?FP%gyfﬂﬁB@%g
static mxer and at the required residence tine in the static mxer, a
product thereby being forned that has an 3@xcel l ent col our and very good
properties. The 25 tenperatures of the main streamare in this connection
bel ow 320C, pgef erabl ¥ehel ewn3laesand, ParkircibpilyrePEREELPRLEY bel ow 300C.
The resi dence tingg inthis gtatig 'xgr (here? a??er %er%ed main static

m xer) are bdébwreedS10 048d5800 secwnds, apr wfizeabl gcbetrdeng 20 and 120
seconds and rticulLarly_preferahl e en.30 and 60 seconds. Additives
insolid forﬁgogﬁpnbﬁhégﬁo th Bf §gp eﬁ?gu%gg aﬂrh pol ymer (so-called naster
bat ches) may al so be m xed with WD 2004/094122 PCT/ EP2004/ 003853 - 35 the
granules. In addition it is possible to mx liquid additives in the nelting
device. | A bdhg éB¥EBLACPr ém KPAGTribedt he BAdFt AgE3ini PATERBABBEYNEY stream
may be carri o] i tjng, deyi e_po r.st t LS
t hereby 5 obﬁ§¥n§§ F§QWF2§dHﬁ§ gggPa?¥%8ﬁs§§? fﬁe?égﬁa%fe% ?gﬁngggwgide
static m xer jingkhmhartibel 1yl tgei graddski pescedubea residence tine between
10 and 300 seconds, preferably between 20 and 180 seconds and particularly
preferably between 30 and 120 seconds, and is added to the nmain 10 stream
with which it is mxed in turn by nmeans of a static



mxer. It is particularly convenient as regards the product quality if the
tenperature of the side streamis below that of the main_st ince .in
this way the" o@%?%jb 9412 dence tine of the additives at ?qﬁ!' §h42 §5e53
tenperature of the main streamis less than in the case of direct netering
in front of the main static mixer. It was37sarprisingly found that under
these conditions the quality of the main streamremains within the

specificatio when using secondary products. A ratio of side stream
to 20 main E%E@*ﬁggﬁ between 1:4 and 1:30, particularly preferably being

between 1:5 and 1:20 is preferred. The nelting device may be designed
according to the prigor art by a person skilled in the art and may for
exanpl e be aﬁﬂ?mﬁlﬁgpe-shaft extruder, a tw n-shaft extruder rotating in

the sane or opposite directions, a nmulti-shaft extruder rotating in the
sanme direction, or a co-kneader. A twin- shaft extruder rotating in the sane
directionSisFﬁgefar@qus usedheA fonmt ctfo ai pocease ttHewddsgwes, apref erably a

30 t ft t.h |t d Th ti
i xer st hat - SRR Sy P PSS toa HBSIgHEY  A0CoRa iy Fo ™ REGPLIST art by
a per son ski haeduiat e 3020094123 RCTHERI0QLL003RES 1.36 oMt ype

static mxers may preferably be enployed (see US 4 062 524) as well
m xers accor difngordd DE1E@®63F9E@6 An eoldg dozou 644 Bed ZOThéS nventlon is

described in ne det erei ft f -exampl. e and mnth ref erence
to Fig. 1, mhlchlgﬁb unn rlagra%?ra % P¥ m@g %F&%esggprg%bdure

2004/ 094122 RQH=ER20Q4/tRA38RRging shafts rotating 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 liguid thermostabiliser.

15 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 cof 280°C by
means of a gear-type pump 9 from a process for the

20 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

25 1.2 and the transmission is 90%.

Example 2

A flow of 290 kg/hour of secondary product consisting of

30 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



- 37 Exanples Exanple 1 5 Fig. 1 shows in the formof a process flow
diagram an exanple of the present invention. 300 kg/h of a granular

material of Q@I ¥§$\m@%§é§ 1, with which are mxed 1.4 kg/&%&gﬁwﬁ/ﬁ{ﬁease

agent in soli fed to the filling funnel 2 of ‘a

extruder 3 wwth 10 closely interengaging shafts rotating in the sane
direction. A gear-type punp 5 increases tR& pressure of the nelt to 98 bar.
The tenperature of the nelt downstream of the gear type punp is 275C. A

hi gh- pressur & pi.stian (pUTRO AMAS B8Q. 001 Aild B theaSLARl) ser. 15

Addi tives 11 and are prem xe a side stream 13 a stati
m xer 7 w th fantédsirdencs itbdlre wefy bZOrr@ﬁt@rrnd@ iA priophict asitdrle:a.me&.of A5, 5

tonnes/hour with a relative _viscosity of 1.20 is discharged at a
t enper at ure GFFEOERSY PUPans G EAGEST %ﬂ?pé’rﬁﬁﬁffr@ P&or‘#’% ﬁ\egctfe§§ for the

20 productiong@f Ha@!.ycCarRoral@ e thiranegsteld hicgat iewnaseakdiord the DE-A-10
119 851. The side streamand nmain streamare m xed together in a static

m xer 10 Wi t lyear -tepedpuop tisnsosC40 BehdgHspréhsupeodistonsptinpné
gr anul at ed. The%gllowness index (Yl) of the mxture is 25 1.2 and the
transmi ssi on fie€3Godn B dnicd oug Afow 5fur’§@@rk§}“ﬁ6mos&@b§éé§ﬁ&ar1§ﬂ pr oduct

consi sting ofy ;30 Je0leKGA, bo@ﬁcﬁtjrve‘g' bl WHCRAVREE Aol 0 G TSR DAL Ch
for two different colourants as well as a therrfostabiliser”™ in SO|Id form
are fed to ttaef idildengtinemme|132 iof aasttwtn,c ghaxker melth exiresdelendewittiime
closely Inte%%nq%%l %con%rtsA polycarbonate product stream 8 of

10 5.5 tonnes/hour and a relative 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 ocutstanding 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 sclvent. The viscogities 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



WD 2004/ 094122 PCT/ EP2004/ 003853 - 38 rotating in the same direction. The
freed line 4 0, f her possible way of nmetering in |]qui jtiyes.
gear-type puﬁg %ﬁhék??égéés the pressure of the nelt to f%%ggg?°63#¥Jéagg
tenperature of the nelt downstream of the gear-type punp is 305C. A

hi gh- pressure piston punp 6 feeds in 177 Rgfhour of a further

t hernost abi | i ser in liquid form Additives 11 and polymer 12 are prem xed
with the SIE% gag 13 in a static mxer wth a residence tinme of 120
seconds. A polyc rbonate product stream 8 of 10 5.5 tonnes/hour and a

relative viscosity of 1.32 is discharged at a tenperature of 300C using a

di scharge gear- e punp 9, froma_process _for th roducti on of
pol ycar bonat & S}mgEQESB§P€?§PF8aFPoﬁQ3@E Fd?nUaFoagﬁgEB 118%88RT Fhatsi de

stream and maha §Eé€§61aﬁﬁeglXﬁdwaé5réﬁggbéarbk”aacéhﬁihﬁtﬂbﬁebflg at a
residence tinme of 40 seconds. The product is then granul ated. The result is

a bl ue- coEouﬁéuspoﬁyééﬂbomaxérwﬂﬂhC@mpﬁuamdgng URAKESr Ht Y Oﬁflﬁh@icerour

i Xi d f 87 % T
The quot1 ent S4PEBRACCOFaRRS: £ BT tna ZoPyan “aHa che DL ehot: oy Softbhe

polymer dissel ¥ad uB hﬁlSaﬁalventecEBQgMLa@oprbaaatMEheodghgnawgeda in
di chl oronet hane at a concentration of 5 g/l at 25C. 25 The yel |l owness i ndex

Yl was det er fPHEAtEEEBr BLKGTt BUbASTR £E3EB06R - 8effi PR eKPRAPEE: FBn- moul ded
sampl es. Thesbnifict £8BALALN0. ! SUBES A HE £opag §00Ce Thecinapspaganey, ves

det erm ned on fThe $anme sa y measuri ng sorptron invisi
30 10 width. This mixer unit was designed corresponding to

EP-A 947 239 and had 38 10 mm-thick discs each with

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 congiderably shorter mixing stretch.



WO 2004/ 094122 PCT/ EP2004/ 003853 - 39 Exanple 3 A simlar procedure to
Exanpl'e 2 was_ado tﬁd, except that the static m xer 10 was reglqgfq?%% a
conbi nation 8P 49%14%54dE€25t atic nixer 10 conprising a mi ST/ BREP OO fi xer
di scs according to EP-A 947 239, Fig. 5c, with a dianeter of ca. 46 nm and
14 rectangul ar product throughflows, a -dé#nstream nmi xer tube 15 of
cross-section expanded to 175 mm followed by a static mxer unit 16 of

fi ner nesh #g!gggtggalnks m xer unit was designed corresponding to EP-A
947 239 and hi ck di scs each with 48 openings with a dianeter
175 mm In this way 1 tonne of polycarbonate in the main stream 15 could be

m xed conpletely wth the additive side stream over a_considerably shorter
mi xi ng stretéh. WECRSARNOYE1 PFOPEFFELSHON 5038580 YEGTPPRALR MEL SR 1Eh

Continuous procesg fiQrk i Fexi 19 RALYGAr BeRAL € iBELLS UMb o3ddhtives in liquid
form in solution or in 5 dispersion, characterised in that the additives

(11) areSadded t diapeeisnostr caprf8recassidstinnghet pbeymdditdwkee dad)are
then mxed, in particular directly, in a_ _static mxer (10; 16 ith the
i 1 Stream 10 22k G0868 KEcr PG GO eRR AL CERATRECER SEAPPAYIRAL  the
tenperature of theenRi Anst keam:f:8h Rekewe thepaticndarsdiesstthaniad2@C 3.
Process according to one of the preceding clains, 15 characterised in that

the residence ti meteticheimegirn (10; 16) with the main stream.

10 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,
15 characterised in that the residence time of the main

stream {(8) in the static mixer (10; 16) is 20 to 120

geconds,
4. Process according to one of the preceding claims,
20 characterised in that the additives in the form of a

gide stream (13) consisting of a premixture of
polycarbonate melt {12) and additive (11) are added to

the main stream (8).

25 5, Process according to claim 4, characterised in that
the mass ratio of the side stream (13) to the main

stream (8} is 1:4 to 1:30.

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

material.



stream (8) in the static mxer (10; 16) is 20 to 120 seconds. 4. Process
‘according to_gn receding clainms, 20 characterised in

addi tives |nWPh§0$i/9#¥iﬁg side stream (13) consisting cﬁcg{Eﬁﬁgﬁ#§§4F§§3of
pol ycarbonate nelt (12) and additive (11) are added to the nmain stream (8).
25 5. Process according to claim4, charatterised in that the mass ratio of
the side stream (13) to the main stream(8) is 1:4 to 1:30. 6. Process
according to claim4 or 5, characterised in 30 that the side stream (13) is
based on nolten pol ycarbonate granul es and/or fragnmented pol ycarbonate

mat eri al, in7part Pewcasspakycationate beaymlEmgch&&betbahseﬂDiﬁOﬁhb®94122

PCT/ EP2004/ 003853 - 41 7. roc SS accordlng ﬁo gl characterl ed in
that part of thePaddi Cfvéde LL1VRE RAdPLivESCapEESVES 2 Re F8AE st r eam

after the melting.gf %H@e s@%b&%ﬁ%@%@%t%heaﬁﬂléﬁﬁ mMpxednien using a further
static mxer (7) to formthe side stream (13). 8 Process according to

claim 7, 6&haract epsdgdarbonhae, thd aeglmeneé nnnusungthefﬁmthh§rssa&ucc

m xer (7) of 10 the Sld treag1g % 3 t300 Qﬁgnds 9. Conti nuous
process for mixin ﬁ?éhl q Pﬁ Cn&FES§eHs ‘din streamin a flow
tube with additives froma I|qU|d si de stream characterlsed in that the 15

additives (11) are prem xed with part of the pol melt (12) in the side
stream that 8t-he &Rd@icespeaccording to claim 7, ¢ aracterlsed in that

the residence time in the further statilic mixer (7) of

10 the side stream (13} is 10 to 300 seconds.

9. Continuous process for mixing highly viscous polymer
melts as main stream in a flow tube with additives
from a liquid side stream, characterised in that the

15 additives (11) are premixed with part of the polymer
melt (12) in the side stream, that the additive-
containing side stream (13) is fed into the main
stream (8) through a feed line (14} arranged in
particular centrally in the flow tube, the combined

20 gtreams are intensively mixed in a first static
mixer (10) directly connected 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).

25
10. Process according to claim 9, characterised in that
the polymer melt is polycarbonate.
11. Process according to claim 9 and 10, characterised in
30 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.



containing side stream(13) is fed into the main stream (8) through a feed
Tine (M4) arranged in particular centrally in the flow tube, the conbined
20 streanms aM® PROBMRI4M2y nmixed in a first static nixerP??ﬁffzap?Z%Q%%ﬁ3
connected downstream and this premxture is finely divided in a m xing
tube (15) of enlarged cross-section and #8 a second static m xer (16) of
finer structure (nesh wdth). 25 10. Process according to claim9,
characterised in that the polymer nelt is polycarbonate. 11. Process
according to claim9 and 10, characterised in 30 that the cross-section of
the m xi ng tube ofpridtescc@tdrstiald &dricteriniss d argar ,byharfatkerised atn | east
1.2 than the cross-section of the mxing tube of the first static mxer. WO
2004/ 094122 PCT/ ERYGG4/tdG3gsmberypf fhe prodaes sbcen@hmytt @RENEding® 9 to 11,
characterised in @HHQ%V of rodyct : [ . per
unit surface ar ea)(té%%lt eecsecon Cs?t éatrite%gmﬂﬁe?%%s Stf%?llqg%%s%:tl%ogﬂt}%%seésg he
nunber of & hroughput le@ert Ngd tlipers whet nsubkeac e fardapughute dpiersimast at i
m xer. 13. Process, according to one of %Iains 1 tg 12, characterised in
that the mixture H&STa WS SRS 26 he Y dhGe frch FHBLLF i%§Tr07 Pa x
s. 14. Thernopl astic noul ding conposition of polycarbonate produced

according to one of the preceding clains.
13. Process according to one of claims 1 to 12,

characterised in that the mixture has a viscosity in

10 the range from 1 Pa x s to 10’ Pa x s.

14. Thermoplastic moulding composition of polycarbonate

produced according to cne of the preceding claims.



