. 7 Process for mxing polynmer nelts with additives The present invention
relates to a process for mxing thernoplastic polyner nelts with additives.
5 The reasons why thernoplastic polyners are provided with additives prior
to processing into end products are very varied. The purpose of
incorporating additives is for exanple to extend the service life of the
consuner articles 10 produced fromthe pol ycarbonate or to inprove col our

(stabiliser glodedsSiggy Hi&i&%o%%iﬁ%. b1 WA JfiGa%Rs ageNt S, f1ow
auxiliaries; ties to certain

stresses (inpact nodifiers, such as rubbers; flanme retardants, colorants,

glass 15 fibres). Mxing polyner streans with apparatus. with or w thout
movi ng partg%psngﬁﬁpFa VS THERE D & Gy S5kt @dFF%CFﬁé & MK er vi ew of

machi nery angcapRanalis Used viidr it L2 iR ReRS disdound for exanple in
"Kunst st of f- Extrusionstechnik I - Gundl agen"” by Hensen, Knappe and

Pot ent e, 5SHanser Verlag, 1989, |SBN 3-446-14339-4, pages 369 to 375. Types
of machines_|isted therein with which such _m xing may be perforned are
singl e scre&#ﬁ&ﬁ?ﬁ&@??,wbﬁht ﬁﬂﬂ&%aé%ﬁfhéﬁp§?e 5gﬁ€§%é?§?gﬁ#§ﬁé¥§§§ gear or
transferm X gaeptcriNder $rakd MY Prov@RWRXliidelchd MAddudd ewexidimders  may
co-rotate or counter-rotate, mesh tightly together, be arranged at a

tangent to oR&imgot Ade purpose lodr gaadirpicnade nd roididrigreandtshdior Twi n- screw

extruders a%%éﬂﬂié“%% é%%g%%PtheB%ervice life of the consumer articles

10 produced from the polycarbonate or to improve colour
(stabilisers), to simplify processing (e.g. mould release
agents, flow auxiliaries, antistatic agents) or to adapt
polymer properties to certain stresses (impact modifiers,
such as rubberg; flame retardants, colorants, glass

15 fibres).

Mixing polymer streams with apparatus with or without
moving parts is familiar to the person skilled in the art.
An overview of machinery and apparatus used for this

20 purpose is found for example in "Kunststoff-

Extrusionstechnik I - Grundlagen" by Hensen, Knappe and

N Potente, Hanser Verlag, 1989, ISBN 3-446-14339-4, pages 369
to 375. Types of machines listed therein with which such
mixing may be performed are single screw extruders, pin-

25 type extruders, cokneaders, planetary gear or transfermix
extruders and multi-screw extruders. Multi-screw extruders
may co-rotate or counter-rotate, mesh tightly together, be
arranged at a tangent to one another or at a large distance
from one another. Twin-screw extruders are the most common.

30
For mixing tasks with machinery with moving parts, special
elements are conventionally used as are listed for single-

and twin-screw machines in "Kunststoff- Extrusionstechnik I



For mixing tasks with machinery with noving parts, special elenents are
conventionally used as are listed for single- and tw n-screw nmachines in
"Kunst st of f- Extrusionstechnik I 2 -G undlagen" by Hensen, Knappe and

Pot ente, Hanser Verlag, 1989, |SBN 3-446-14339-4, page 370, Figure 10.
Exanples are knurled elenents for singlexstart screws and kneadi ng di sks
for synchronised, tightly neshing tw n-screw apparatus. 5 These el enents may

ensure good adqiddivwe sty Riddn,, kfapdiavwed e wdinkrdvaniags: oferadd) ti onal
energy input, which™may I'ead to an increase in tenperature and thus

i mpai rment  3f98 Yor JERR 3quali6itiA 3 3T rice radidi BiPes Firaaitendvih thxanmlaygre
undesired reaction t _hight er.ature. . Thi.,s may happe Q. bot h_ by. ction
with the poﬁ?‘r’r’é[rl 9 teéri"ie)En 651% “ot GG S iy vﬁ“{s‘noaa Cpfkljﬂefahée)lrng e%lc%]?%n
partners, fdoreXx3miredis<dECHIRARI afe 0l L aiangRimen Jpeesses. Such
reactions on_ the one hand reduce the quantity of additives added, so
limting X hdihessctalaments ey @Y ehgqPd @&dyvédfq)rdicﬁrcltﬂdoqtsl%, e
reactions I hay. i ant ef f act ; YA

pol ymer, fg?yag%asrrcgiee l)%’ai nv%gﬁfa%eg%%%%fc_ﬁr{}a tﬁrisg]rrge‘}sg}é%, ‘a %lnﬁi rr{é I dence
time at hi gheddemeerat et iparddnpdratdwredetrnd rentsal igddiegient?2Gfd n

addi tion, account should al so be taken of the fact that the_ polyner stream
may al r eady BEUFta Iiecitie, Siide SEFGves 817 &0W gt SnHTIN n- screw
extruder, pr - i :N= SCr.ew i [ Chmpr GRSS are
al ready beilﬁ{g%%%%% rarr\e\e %lt nsstcr?gt rrkg't)ge}{ %{peﬁ%s%%rfagr%%f er ab}%;f kge 25 steps
such as Tedusitlg dyherezantient wifthv albat idcd yoens tidtreid or byt ldegasdd itgi. ves
Downst ream of m xi r}lg i S fau step i nvol ving

‘ and without rther reaction partners, for example by
’ decomposition or rearrangement processes. Such reactions on
the one hand reduce the quantity of additives added, so
limiting their action. On the other hand, derived products
15 of the reactions may also have a disadvantageous effect on
the quality of the polymer, for example by impairing
colour. In this respect, a long residence time at high

temperature has a particularly detrimental effect.

20 In addition, account should also be taken of the fact that
the polymer stream may already be in a machine, such as for
example a single- or twin-screw extruder, preferably a
twin-screw extruder, in which process steps are already
being performed with the material. These may preferably be

25 steps such as reducing the content of volatile constituents
by degassing. Downstream of mixing is a step involving
discharge from the machine. This discharge requires a
certain build up of pressure, for example, for passage
through a spinneret plate. It is known that single- and

30 twin-screw extruders have poor efficiency levels with
regard to pressure build-up, such that the energy input
leads to an increase in the temperature in the product, and

the resultant damage to the product is problematic.



di scharge fromthe nmachine. This discharge requires a certain build up of
pressure, for exanple, for passage through a spinneret plate. It is known
that single- and 30 twi n-screw extruders have poor efficiency levels with
regard to pressure build-up, such that the energy input |eads to an
increase in the tenperature in the product, and the resultant damage to the
product is problematic. 3 In principle, mxing elenents w thout noving
parts, so- called static m xers, nmay also be used to mx in additives. An
exanpl e of the use of static mxers is described in 5 "Chem sche Industrie",
37(7), pageslipi4vsiplthe niseing elstmmrites mikdrant snavifray @aris e sowever,

since, as a e connected downstream of. a machi.ne, if the re.still to
have an indlfrsraﬁrri'beé{IiFaatﬁc%ﬁ?deﬁ]%S'pr“éas%lﬁajég%r%ep,uﬁ yhdVet Jrrés%/ddghtclev‘?si"nes
whi ch i npai rad he ORI s thieiusddres s 110 winep-ausd Ridderbhe appl i ed by

t he upstream extruder, which is associated with |ow efficiency and thus a
t enper at r e "Ghrorieadee dimtlpitodiet, dehEle, rgey Gt 0l « iBralusssehbly for
pressure build-up, far exanle u i i S soc]

addi ti onal cAots t;!L danntl %edlggl’ ﬁrggn%q%\g?sﬁaae@cég%olwefpde éalnnﬁ ’huagé gatlr ggué({:i%é%arrage.
DE 40 39 857cMndtesed idwems fabid hefl Ppreasind ori firi thdig ameddstidvestanto a
pol ynmer stream wherein polyam de and polyester nelts are preferred. In
this procesdi@e el THT MY SRR R FroTT W Fred TP riedy e

addit 1 ves. ae.o ed i 14 NS4S, RIS SATEY (NS O] AodiEk (sl etk oxt  uder

and m xed w e nmai n stream agal y nmean static xer .
di sadvart@gelwdp tinist prodess bes dfel ietrigasehe upstream extruder, which

is associated with low efficiency and thus a temperature
increase and product damage, or by an additional assembly
for pressure build-up, for example a gear pump, which is
assoclated with additional costs and additional residence

15 time and thus product damage.

DE 40 39 857 Al describes a further process for mixing
additives into a polymer stream, wherein polyamide and
polyester melts are preferred. In this process, a side

20 stream is extracted from a main stream, the additives are
mixed with the side stream by means of a melt-fed extruder
and mixed with the main stream again by means of a static
mixer. A disadvantage of this process is the increase,
unavoidable in the extruder, in the temperature of part of

25 the main stream, which may on the one hand reduce the
quality of the polymer and on the other hand allow
undesired secondary reactions of the additive components
with one another or with the polymer of the secondary or
main stream.

30
DE 198 41 376 Al describes a further process for mixing
additives into polymers, wherein the Examples are directed

towards polyester and copolyester. Here too, a side stream



unavdi dable in the extruder, in the tenperature of part of 25 the main
stream which may on the one hand reduce the quality of the polyner and on
the other hand allow undesired secondary reactions of the additive
conponents wth one another or with the polyner of the secondary or main
stream 30 DE 198 41 376 Al describes a faurther process for m xing
additives into polyners, wherein the Exanples are directed towards

pol yester and eqpehyestefrohetde! aRina sgirdamst LA 4 ineS KX cagised £f mom t he
main stream _this time by neans of a planetary gear punp. The additjves are
nm xed with PRENstasy gep&ariBY -nBafsadhisivest r”‘éenf‘%é‘redal"i’dtthhéhﬁ & 98t r eam

5 AT LerwaLds LRMLYedoULh e TRLR 33! ealLbL NS At ad Sostakd g xer . In

this process, I S"not possi i'ncor porate second-quality products
i nto the naiaftetrvaads riéhﬁxteenpﬁmt the n&ml sareain ay tleanhsofoft ke main

stream _such that harnful reactions of the additives r;%é/( ccur at this
t enper at &r e St2G LEPTH X585 184 RS S5 PXPES SEnat texr G&r £° ¥ xers, roll

mlls or kney g% oFBY P e%ﬁl H&aml)f;ya?)qjoﬁh\é%% ke PR ¥earbRalkey.n the

melt. The per nce o operations on the same apparatus i s not
described. Ahke thkinpetatappanat edsbasecthetdithadyaft age tizdn isttnemyn,damage t he

polymer and the additives by ener y i nput_ a assqci.at ed terrperature
i ncr ease. H&H&'?’l hGabs lhla plr§§‘ﬁ domsl of (’Eﬁ Itllvl‘?isl M3Ys Y it abl e

for |aborat@hy Us@mperature.

10
EP 0 905 184 A2 states that extruders, Banbury mixers, roll
mills or kneaders may be used to mix additives into
polycarbonate in the melt. The performance of other
operations on the same apparatus is not described. All this

15 apparatus has the disadvantage that it may damage the
polymer and the additives by energy input and associated
temperature increase. Handling of thermoplastic melts on a

roll mill is only suitable for laboratory use.

20 A process is described in US-A 5 972 273 in which a
polycarbonate from the melting process is introduced into
an extruder in liquid form, optionally degassed therein and
mixed with a mixture of polycarbonate and additives. This
mixture is either added as a solids mixture or via an

25 ancillary extruder in molten form. Process temperatures and
details of the screw configuration are not given. The use
of second-quality products is not examined. The addition of
solid polycarbonate has disadvantages, since this material
has first of all to be melted, before a homogeneous mixture

30 1is produced. For this purpose, melting elements known to
the person skilled in the art, such as for example kneading

blocks or barrier zones, are required which increase the



20 A ‘process is described in US-A 5 972 273 in which a polycarbonate from
the nelting process is introduced into an extruder in liquid form
optionally degassed therein and mxed with a m xture of polycarbonate and
additives. This mxture is either added as a solids m xture or via an 25
ancillary extruder in nolten form Process tenperatures and details of the
screw configuration are not given. The use of second-quality products is

not exam nedembes aaddict 03N tofe nsah GtRRlYCARORM A hasiudlies athearfirgasy since
this material "has first of all to be nelted, before a honbgeneous m xture

30 is produeédtheopotlyicarpengése, nelting el ements known to the person
skilled in the art, such as for exanple kneading blocks or barrier zones,
are required which increase the 5 tenperature of the main stream and thus
reduce the qual ifiol 1cafingheppaliyeariberated P lfidldtawnig App itedtdrensand
publications also belong to 5 the prior art: The screws of tightly neshing,
co-r ot at i’ng tE Prd&e®rtext ruders may conprise one or nmore flights. These
days, double-flighted systens are generally used, although 10
triple-flighted systens are still used. The screw geonetry of tightly
meshi ng, co-Thet adrewst wiin-tdghed yextesiderss ico - dataaniriop tivhien person skilled in
the art and has been discussed in detail, for %ﬁggfle in "Geopetry of
Ful | y- W pe&*FRNeSS SRYEGRAT B! ,Onlgol%rnﬁ}orl‘:angﬁ t'ﬁ"rg G155 ence,
Sept enber, (81 VG i ghfte &y shenCapeefdriallly, uddghtd B N,
co-rotating tmnn-screM/extrua%rs have a~ singl e screw di aneter throughout
t he machinetriple-flighted systems are still used. The screw geometry
y of tightly meshing, co-rotating twin-screw extruders is
B known to the person skilled in the art and has been
discussed in detail, for example in "Geometry of Fully-
Wiped Twin-Screw Equipment", Polymer Engineering and
15 Science, September, 1978, Vol. 18, No. 12. Conventionally,
tightly meshing, co-rotating twin-screw extruders have a

single screw diameter throughout the machine.

DE 199 14 143 Al describes an apparatus for degassing

20 plastics, in particular high molecular weight polycarbonate
solutions, which consists of a twin-screw extruder
comprising intermeshing screws rotating in the same
direction. This provides a possibility of adding additives
via an ancillary extruder upstream of the pressure build-up

25 zone.

DE 199 47 630 Al describes a process for continuous
production of a thermoplastic polymer blend and use
thereof. In this process, a stream is extracted directly
30 from primary production and mixed in a mixer, especially a
static mixer, with a side stream of another polymer, which

may contain additives, in order to obtain a polymer blend.



'DE 199 14 143 Al describes an apparatus for degassing 20 plastics, in
particul ar hi gh nol ecul ar wei ght pol ycarbonate solutions, which consists of
a twin-screw extruder conprising intermeshing screws rotating in the sane
direction. This provides a possibility of adding additives via an ancillary
extruder upstream of the pressure build-ugp 25 zone. DE 199 47 630 Al

descri bes a process for continuous production of a thernoplastic pol yner

bl end and usg 1bheseohasl At BesRioeess mixihbeaPpaa@Xily agied ¢reedsy 30
fromprimary production and mxed in a mxer, especially a static m xer,

with a sidefstr éhm prodnsthion pdl it -papicessakay domlailimdaddi tives, in
order to obtai .pal r Dl i 0 Al_ d ri a Jn.xi ng

appar at us a%%mgo%%ggéé%? %P%?ﬁg1§¥b§5€$?gX%oPg§§PF?¢rg%@ggﬁbﬁg’ﬁ%ﬁ% I ng
conposi ti ongmacespes.almhy &ddinisiive ohabeliesenusiheg tiwo ssticewmaticinagsesis The
transition between the two screw machines is 5 cooled. "Plastverarbeiter”,
11(43), Poggools@ati sches M schen in der Kunst st of f ver ar bei t ung und
-herstellung", gives an overview of the m xi ng operations which are
performed with 10 static m xers, examning in particular the various
possi bl e uged aksarvetrhebeddelr "SMX 151at) i, c 19ioRer " Stlede ahees Milssther nal udi ng

t he i ncorporation of Iomfviscosit¥ additives into__polyner nelts. The single

product exaffsie FPACEF A AEERA 3o T UPle UNie 61 FS A LIS /midtdSd %1 into
polystyreneoyleviRG Wexiche afi A% UoLetcidhe RYNIELTJTHe R an&H N

10 static mixers, examining in particular the various possible
uses for the model SMX static mixer, these uses also
including the incorporation of low-viscosity additives into
polymer melts. The single product example stated therein is
the incorporation of mineral oil into polystyrene.

15
The mixing of additives into polymers may take place in
principle with the above-stated machinery, apparatus and

processes if the stated disadvantages are accepted.

20 The object of the present invention was to find a process
for mixing with additives a main stream of polymer,
N preferably polycarbonate, located in a machine, which
process eliminates the disadvantages of the prior art and
allows the temperature to which the additives are exposed

25 to be minimised.

Furthermore, it should allow the use of so-called second-

quality products:

30 It is known that there is a wide range of specifications
for thermoplastic moulding compositions with which the
person skilled in the art is familiar. This may for example

be number- or weight-average molecular weights, chemical



principle wwth the above-stated nmachi nery, apparatus and processes if the
stated di sadvantages are accepted. 20 The object of the present invention
was to find a process for mxing with additives a main stream of pol yner,
preferably polycarbonate, |ocated in a machine, which process elimnates
t he di sadvantages of the prior art and allows the tenperature to which the
additives are exposed 25 to be mnimsed. Furthernore, it should allowthe

use of so-cabhgds$e58RY- gauakkt ¥rPbedust 8 %QahEhE%?KD@Wﬁth@% biere is a
w de range of specifications for thernoplastic noulding conpositions wth
which the petsbhlskpll edtiracthblar substhasehi adegThies ofayrreslaxkapbe be

nunber - or 0 ig?t- verage Beggla%i@%i%hESech%”hc%Eege %ogR%%Etion, degree
or order of rangﬁlﬁg, EEnPERTS Pof VIVOPATI e ®of “extrac aBIe subst ances,

degree of ctasski nking fobwehaskeaneroatphasesf wdgeasiveises cahtdntkernent
shear rates, nelt _flow index, contents of additives, contents of 5 term nal
groups of nbPER&Rad, JEeHPENPLoMOLRFUIEEl cCORELBE Odi 48518dPeE BRAYPA es,

odour,, C°'9§38861E8&Qh° a&@§cﬂ%gdp%ho %ft%EHEQQWBEa%BQQE Ehgh%e§§%a%cwhy
t hese speciftications na be 1n Hlngeg are Tirkew se nanlfol . It may for
exanpl e be afteestibtrmaf avapinat Thres reasbhe gug ithesef speeiftiantiingsltay

material or_of a very w de range of disruptions _to the _process. A further
reason for BSpiBdtetIfAi ékheddéseHdee FeRpLy 1fi-t Htspeei frcatF P Ly fe in

ELthT“p Precedyres s Qgrﬁﬁgkg%s”%%dt%% _@Qﬁkgf%@”khﬁ?s Re¢iikigcati on when
gi ng throughput or product types. This product which
10 material or of a very wide range of disruptions to the
process. A further reason for a product which does not
comply with specifications may lie in start-up procedures
or in the need to depart from the specification when
changing throughput or product types. This product which
15 does not comply with specifications is here designated
second-quality product. Second-quality products can only be
sold commercially at reduced prices or have to be disposed
of, which causes high costs and results in environmental
impact due to unnecessary consumption of resources. It is

20 therefore desirable to find a process with which these

second-quality products may be used economically.

The use of second-quality products in connection with the
apportioning of additives is neither disclosed nor

25 suggested in the prior art.

The present invention accordingly provides a continuous
process for mixing polymer melts with additives in liquid
form, in solution or in dispersion, in particular in a

30 process for the production of a polymer, characterised in
that a first stream (side stream) containing molten polymer
and at least one additive is combined with a second stream

(main stream) containing molten polymer in an extruder to



15 does not conply with specifications is here designated second-quality
product. Second-quality products can only be sold comrercially at reduced
prices or have to be disposed of, which causes high costs and results in
environnmental inpact due to unnecessary consunption of resources. It is 20
therefore desirable to find a process wité which these second-quality
products may be used econom cally. The use of second-quality products in

connection Witdid ke app@dn NG roft RaddidHey @Serge ad e ro AiSed osietstor 25
suggested in the prior art. The present invention accordingly provides a
conti nuous SHEEEESSLS drelavk ity sy e magandigtresiti tives in liquid form
in solution or in dispersion, in particular in a 30 process for the
production of a polyner, characterised in that a first stream (side stream
cont ai ni ng rMmid ergp@indEmvertd @t deastcone raddid ipreodes<onbi ned with a
second stream (main stream containing nolten polyner in an extruder to 8

yi el d one stTEHRGRF 1972 Hdt ¥R tenpertit viter G (4R F BRI STt i s bel ow
that of the Secand shifafl IR PIERPHad MM | AN douft RANY ILOUS RLAGRES, S

characteris Irst streamcontaining nolten polynmer and at | east
one addi ti vestrseayomnrmed nuirtch nao lsegomb 1 wteramcamtadami g hadt esmepol yner, in
order to formone stream.of a polyner, conpositiaon. The tenperature of the
first streami<deITwd @%Yé?ﬁiércﬁqv}?%gjﬁflq e @Eﬁcotrﬁi“%q@etéfﬁrgd) nﬂ“? he

addi tive useddgt RIGSeH 1d) Bd1BH AHOBnpda St O E ddeshispsradan. 1n a
preferred enbodi nent, the second stream’is degassed before it is conbi ned
with thel0 and the additive used is present in liquid form, in
'j solution or in dispersion. In a preferred embodiment, the
second stream is degassed before it is combined with the
first stream. Degassing reduces the content of residual
volatiles to less than 1000 ppm, preferably less than 500
15 ppm. In a further preferred embodiment, the first stream is
combined with the’second stream in the pressure build-up
zone (the pressure build-up zone is the zone in the

extruder in which the pressure is produced) .

20 In a further preferred embodiment, the temperature of the

first stream is at least 20K, preferably 40K, lower than
~ that of the 2™ stream. The maximum temperature difference

amounts in general to 150K, preferably 100K. The pressure
build-up zone is preferably cooled, such that the

25 temperature of the internal wall of the extruder in the
pressure build-up zone is at least 40K, preferably at least
80K, particularly preferably 150K, lower than the
temperature of the combined stream. The maximum temperature
difference amounts in general to 200K, preferably 100K.

30
Preferred, particularly preferred or very particularly
preferred embodiments are those which make use of

parameters, compounds, definitions and explanations which



first'.stream Degassing reduces the content of residual volatiles to |ess
than 1000 ppm preferably |l ess than 500 15 ppm In a further preferred
enbodi nent, the first streamis conbined with the second streamin the
pressure build-up zone (the pressure build-up zone is the zone in the
extruder in which the pressure is producetl). 20 In a further preferred
enbodi nent, the tenperature of the first streamis at |east 20K, preferably

40K, |owver than sthald efo tee pdrd sstreeB Mpathte csrTyMdreimenaldire- didher ence
} amounts in general to 150K, preferably 100K The pressure build-up zone

i s pref er ablPpddsd@risuerafiesirache 25 tenperature of the internal wall of
the extruder in the pressure build-up zone is at |east 40K, preferably at

| east 80K, particularly preferably 150K, |ower than the tenperature of the
conbi ned st rEammdelie inEXin® Mbagrpetaing, e caigdeieneamdmmiplisndtigeneral to
200K, preferably 100K 30 Preferred, particularly preferred or very

parti cul ar | FEabresk éfy ddice ASSEHHEHO T ge NS Gdd Y R ik ffgeeiia har anet er s,

compounds, Q%%igg% RS R ANAP R, Walifimbg AR hibedd Q0 preferred,

particularly or very particularly prefer e defini'tions,

par anet er s, iceanpdewiscand rex plaanatdudns rargfest echd prdfeehgscird ptrages .
generally or in preferential ranges may, however, also be conbi ned together
at will, i.e. between the particular ranges and preferential ranges. The

process is pa{d igsd@dy weldasuidiadtie Reiing Rerded e being performed
10 directly after degassing in the same machine. Degassing of
polycarbonate is described for example in DE 199 14 143 Al,
in which residual volatiles are removed from polycarbonate
(the so-called main stream) in a twin-screw extruder. In
order to arrive at a saleable product, additives have to be
15 mixed with the polycarbonate. According to the invention,
for this purpose this main stream is mixed with a side
stream in melt form, which consists of a mixture of
polycarbonate with additives. In principle, therefore, a
main stream of polymer present in melt form, which has been
20 treated by processing in a machine, is mixed in the same
machine with a side stream of additives and molten granular

product, wherein this side stream has a lower temperature

\\\_“/'/‘

than the main stream. This method surprisingly suppresses
undesired secondary reactions of additives and polymer and
25 thus results in products which have very good inherent
colour and excellent applicational properties. Furthermore,
this process surprisingly allows economic reutilisation of
second-quality products not complying with specifications,
since the product obtained overall has good quality and

30 corresponds to the specifications.

It has additionally been found that it is particularly
favourable for the quality of the final product, if this



10 directly after degassing in the sane machi ne. Degassing of pol ycarbonate
is described for exanple in DE 199 14 143 Al, in which residual volatiles
are renmoved from pol ycarbonate (the so-called nain stream) in a tw n-screw
extruder. In order to arrive at a sal eable product, additives have to be 15
m xed with the pol ycarbonate. According tto the invention, for this purpose
this main streamis mxed with a side streamin nelt form which consists

of a mxture gk SQQIe)é%@rlt%OQ%tl%leW 1'tl‘}"laé’ﬁd(%'h'fe' ¥eSn |s@r%ra'n{‘c'pt}|e%erta{mryew a
mai n stream of polyner present in meit form which has been 20 treated by

processi ng 2R &, npehitieuliag liyi vat fierraiiey dane 0 rﬁacﬁltnélaﬁi th s si de stream of

addi ti ves and nmol.t en qranul ar r t, wherein S|de stream.has a | ower
t enper at ur e S RAR Stlﬁ’gqﬁ’albﬁ <&t rféjpéfﬂ%d%ﬁ]iag r?@tof}&élgs O pr |h§’ hg1Sy “SUpp rbeuleLed:
undesired segonRdaky HagaGl iftReBhrRddidirees and tpel Wik iard 25 dHais iesul ts
in products which have very good inherent col our and excel | ent

appllcatﬁonﬂrO§N§§ert|es Furthernore, this process surprisingly allows
econom c reutilisation of second-quality products not conplying with
specifications, since the product obtained overall has good quality and 30
corresponds The e cepeciild gatritdrs.] adl yha&svaddiablenalden heemd cundiddiat- it is
particularly favourable for the quality of the final product, if this 10

si de stream9ts HGINdECHSa X Hededi-n stream preferably by 20 K,
particularly preferably by 40 K It has also surprisingly been found that
cooling of the pressure build- up zone has a favourable effect on the

qual ity lof Deegadsialg is preduatably performed beforehand on the

w machine.

It is preferred for the side stream to be produced from

molten polymer material. It has surprisingly been found
15 that a mixture of saleable quality is obtained even if

second-quality product or recycled polycarbonate material

is used in the side stream.

The additives are preferably fed partially or wholly to the

20 melting member for the side stream.

It has likewise surprisingly been found that it is possible
to dispense with the use of special kneading or mixing
elements for incorporating the side stream. It has been

25 found that the mixing action of the pressure build-up zone
is good enough to produce a product which complies with
specifications. The additional increase in temperature and
assoclated reduction in quality caused by the additional
energy input may thus be prevented.

30
The melting assembly may be designed by a person skilled in
the art according to the prior art and may for example be a

single-screw extruder, a twin-screw extruder rotating in



-The process is particularly favourable when using a single- or tw n-screw
extruder. 10 Degassing is preferably perfornmed beforehand on the nmachi ne.
It is preferred for the side streamto be produced from nolten pol yner

material. It has surprisingly been found 15 that a m xture of sal eable
quality is obtained even if second-quality product or recycl ed pol ycarbonate
material 1s used in the side stream The additives are preferably fed

partially oppuholhy £ LBEog20eMBl LAY  gRADEL hQf tBergldexsi,gam It has
| i kewi se surprisingly been found that 1t 1s possible to dispense with the

use of specratakiheadingtbe samendgiretement srfarcohvesagerat Pngfehebiide

t It h b 25 f d that t M XL ti f .th ; bui | d-
Jone1s goBACRRBLORCES B DULELar BHOBLRD i ChoconBri B47grLhon or a | P

speci ficati ppsn-dbeepddkti-gnal- LBeLL2RE KA bepBeLatunerandioagsasi at ed
reduction in quality caused by the additional energy input may thus be

prevent el. BeedheHaweveng assenbhyiphg béldepbghadubyaadpassenbdikesl ed in

the art accprdi ng.to e prior art and.may_for .exanple be.a ingl e-screw
extruder - aPaI SeF obMEat Plifier B o: &7 AgetR 85"t Aot hl B8 sProd50d: 8t

directions, erafiplei sarewl gxtvedarbeliobati ngli(azy) he1sane diccacticeheer a
cokneader. Preferably, a twin-screw extruder rotating in the_sanme direction
or a twin-Yipeherxihuder KenatfPhgffHesppbsitungi nedt rbaEstelivngéd.

However, i”"R&LQEEPB?fQhktéﬁBﬁéﬁEEécﬁHQkais@”Ekhﬁalagen" by Hensen,
10 Knappe und Potente, Hanser Verlag, 1989, ISBN 3-446-14339-
3 4, page 370, Figure 10, DE 40 39 857 Al, DE 198 41 376 Al
or US A 5972273.

The mass ratio of the side stream to the main stream
15 amounts preferably to 1:4 to 1:30, particularly preferably
1:5 to 1:20.

Possible polymers for the above-stated operations are in
principle all thermoplastics and mixtures thereof, for

20 example polystyrene, copolymers of styrene and
acrylonitrile, styrene and methyl methacrylate, styrene and
methyl methacrylate and acrylonitrile, a-methylstyrene and
acrylonitrile, styrene and a-methylstyrene and
acrylonitrile, styrene and n-phenylmaleimide and styrene

25 and n-phenylmaleimide and acrylonitrile, polyethylene,
chlorinated polyethylene, copolymers of ethylene and vinyl
acetate, polyethylene and alpha-olefins such as butene,
hexene, octene, polypropylene, chlorinated polypropylene,
polyetherether ketone, polyoxymethylene, polycarbonate,

30 preferably polycarbonates, polyesters, polyamides and
copolymers containing acrylonitrile and mixtures thereof,
particularly preferably polycarbonate and mixtures

containing polycarbonate, very particularly preferably



known for this purpose, as described in the prior art, for exanple in

"Pl astverarbeiter", 11(43), 1992, "Statisches M schen in der

Kunst st of f verarbei tung und -herstellung”; "Kunststoff-Extrusionstechnik | -
G undl agen” by Hensen, 10 Knappe and Potente, Hanser Verlag, 1989, |SBN
3-446-14339- 4, page 370, Figure 10, DE 49 39 857 Al, DE 198 41 376 Al or
US A 5972273. The mass ratio of the side streamto the main stream 15

amount s pre;%& bly %)To(ﬂa%éd,' 8l e3AmpR@ar bbedhaeky uihekerald) Ypnaked to 1:20.
Possi bl e polfyners tor the above-stated operations are in “principle al

t her nopl ast bogndadynoxbtaess thetbef meflor tr2fsesdeplid ivaitysmy pavsessopol yner s
of styrene and acrylonitrile, styrene and nethyl nethacrylate, styrene and
met hyl nethacrylate and acrylonitrile, a-methylstyrene and acrylonitrile,

styrene andpaefRt-hrls iR Rec@nd orageyrefintihiyl €heSipeRR@iakd processing
n- phenyl mal ei m de and styrene 25 and n-phenyl mal ei m de and acrylonitrile,

pol yet hyPeneperelion azeesipgilpet hfWane, czopullffessrei eptylueeEsand vi nyl
acetate, polyethyl ene_and al pha-ol efi.ns such a ut ene, ene,. oct ene,
ol ypr opy| el SR oM ERACET  pty BBy TRe L L Py E e FaTar e pears
pol yoxynet hyhese cupahicaphkefateed3@ndr gbebakl-¥ 1pehtedr honai-esrauol yesters,
pol yam des and copolyners containing acrylonitrile and m xtures thereof,
parti cul ar | gXprafdersbopipsl yeavbPaatae caradriyx PFedSerrEsnt ai ni ng
pol ycarbonate, very particularly preferably 12 polycarbonate, for exanple
obt ai ned usi ng the phase boundary process or the nelt transesterification
processl10 A preferred embodiment of the pressure build-up zone for a

“j tightly meshing twin-screw extruder is triple-flighted,
- wherein the screw diameter is reduced relative to the

previous portion.

15 A particularly preferred embodiment of the machine is a co-
rotating, tightly meshing twin-screw extruder or a counter-

rotating twin-screw extruder.

A process is also preferred which is characterised in that
20 the side stream is formed of molten polycarbonate granular
product and/or polycarbonate fragments, in particular of

recycled polycarbonate material.

A process is likewise preferred which is characterised in
25 that some of the additives or all the additives are fed to

the melting member for the side stream.

A process is likewise preferred which is characterised in
that the pressure build-up operation is combined with that
30 of mixing, without special mixing or kneading elements

being used therefor.



Preferred machines for performng the preceding processing 5 operation are
single-, twin- or nulti-screw extruders, tightly neshing, co-rotating

tw n-screw extruders being particularly preferred and doubl e-flighted

twi n-screw extruders being very particularly preferred 10 A preferred
enbodi nent of the pressure build-up zonee¥or a tightly nmeshing tw n-screw
extruder is triple-flighted, wherein the screw dianeter is reduced relative
to the preyi-Qusy 9Lt 01451 N Pastderd@rdibid Bhent esr enhodhaeninef i he
machine is a co- rotating, tightly nmeshing tw n-screw extruder or a counter-
rotating twk rcecrentiekng uderghial prioeelsing stwl Bos pref e ¥ etudpr chiltl 2
characteri S@Pi.f ;Pﬂ htzgdt fscslildf estégr?@ is formed of nolten polycarbonate
granul ar produc and? or po ycar%o%ate ragnments, in particular of recycled
pol ycarbonate material. A process is |likew se preferred which is
characterised in 25 that sone of the additives or all the additives are fed
to the frel ThdiPHRGDe? ForaPhbicilgke sin edr t iCpldEese PRLYPRER @RApreferred

which is ¢ [ i byl g Ups operatiop; s ¢Qnbi ned
wi th that f‘%rb@fm;ﬁ(?%é&é'w %ﬁg‘&?iéﬁge@ﬁgfg%ﬁ? n%gcor ﬁﬁsea%??lg %?e%re%ts bei ng
used therefiie #Af8ngd Fesy pariisutarly’ meeferred enbodi ment of the machine
is a co-rotating, tightly nmeshing twi n-screw extruder with a

triple-flighted discharge zone. 5 The process is applicable in particular to

pol yners anfhe PohYERE 1 Sh eAdSené A YROFIaLHec b BRG BXBE DERoR1YEAGOSI LY 1N
10 compositions obtainable using the process according to the

™ invention.

Additives may impart a wide range of properties to a
polymer and may comprise for example antioxidants, UV

15 absorbers and light stabilisers, metal deactivators,
peroxide scavengers, basic stabilisers, nucleating agents,
benzofurans and indolinones active as stabilisers or
antioxidants, mould release agents, flame-retarding
additives, antistatic agents, colorants and melt

20 stabilisers.

The additives [are added] in an amount of 0.05 to 15 wt.$%,

\v/

preferably 0.1 to 15 wt.%, particularly preferably 0.2 to 8
wt.%, in particular 0.2 to 5 wt.% (in each case relative to

25 the polymer). In the case of production of a master batch,
the amount of additive generally amounts to 1 to 15,
preferably 3 to 10 wt.% (relative to the polymer).
Otherwise the additives are generally added in an amount of
0.05 to 1.5, preferably 0.7 to 1, in particular 0.7 to

30 0.5 wt.%.



the range from1 Pas to 107 Pas. The invention further provides

t hernopl asti ¢ noul ding 10 conpositions obtainable using the process
according to the invention. Additives may inpart a w de range of properties
to a polyner and may conprise for exanpl e antioxidants, UV 15 absorbers
and light stabilisers, netal deactivator$4 peroxide scavengers, basic
stabilisers, nucleating agents, benzofurans and indolinones active as

st abi | i ser speefeantipxisdantblemadbdtiekeaseccagestsibkbaferr ekamgilegin
additives, antistatic _agents, colorants and nelt 20 stabilisers. The

addi tives [Afdihdyed) fPﬁ Bhagimgst Handogs ¢ §ors WRrehy pldPer&Bly 0.1 to 15

ut. % part] ouLachysPRELEallY AaAdkooR niihan bl Rl bedhar 0.2 to S ut. %

(in each case relative e case o ‘production of a
master batch, the anount of addltlve generally amounts to 1 to 15,

preferably 3 to %, (relative to the polyner). Oherwi se the a |t|ves
are geneFaIﬁVlSGégﬁ pAd glﬁﬁﬁuﬁﬁyb#e 6?890F8dgﬁg%mpﬁéf £a5Ity °§e7 9o %
particular @,71H@i38:0.5 w.% 14 Preferred, suitable addltlves are
described for exanple in Additives for Plastics Handbook, John Mirphy, 1999
or Plastics Additives Handbook Hans Zweifel, 2001. 5 Suitable additives may
be sel ected | east. one Preferreqefsuitable

f f.th foll i 1.1,
ant i oxi dant & i FSFe§§§ﬁpIEUlg Baf?fpfgoﬁga%EgFeﬁrﬁoES&h@ﬁ@P? or exanpl e
2,6-di-tert. -

10 1.1.1. Alkylated monophenols, for example 2,6-di-tert.-
butyl-4-methylphenol, 2-tert.-butyl-4,6-dimethylphenol,
2,6-di-tert.-butyl-4-ethylphenol, 2,6-di-tert.-butyl-4-n-
butylphenol, 2,6-di-tert.-butyl-4-isobutylphenol, 2,6-
dicyclopentyl-4-methylphenol, 2- (a-methylcyclohexyl) -4,6-

15 dimethylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-
tricyclohexylphenol, 2,6-di-tert.-butyl-4-
methoxymethylphenol, nonylphenols, which are linear or
branched in the side chain, for example, 2,6-di-nonyl-4-
methylphenol, 2,4-dimethyl-6-(1'-methylundec-1'-yl)phenol,

20 2,4-di-methyl-6-(1'-methylheptadec-1'-yl)phenol, 2,4-
dimethyl-6-(1'-methyltridec-1'-yl)phenol.

S

1.1.2. Alkylthiomethylphenols, for example 2,4-
dioctylthiomethyl-6-tert.-butylphenol, 2,4-di-

25 octylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-
ethylphenol, 2,6-didodecylthiomethyl-4-nonylphenol.

1.1.3. Hydrogquinones and alkylated hydroquinones, for
example 2,6-di-tert.-butyl-4-methoxy-phenol, 2,5-di-tert.-
30 Dbutylhydroguinone, 2,5-di-tert.-amylhydroguinone, 2,6-
diphenyl-4-octadecyl-oxyphenol, 2,6-di-tert.-
butylhydroquinone, 2,5-di-tert.-butyl-4-hydroxyanisole,
3,5-di-tert.-butyl-4-hydroxyanisole, 3,5-di-tert.-butyl-4-



but yl - 4- et hyl phenol , 2-tert.-butyl -4, 6-di net hyl phenol,
2,6-di-tert.-butyl-4-ethyl phenol, 2,6-di-tert.-butyl-4-n- butyl phenol,
2,6-di-tert.-butyl-4-isobutyl phenol, 2,6- dicyclopentyl-4-nethyl phenol,

2- (a- net hyl cycl ohexyl )-4,6 15 di net hyl phenol ,

2, 6-di oct adecyl - 4- et hyl phenol , 2,4, 6- t¥%cycl ohexyl phenol ,
2,6-di-tert.-butyl-4- nmethoxynet hyl phenol, nonyl phenols, which are |inear or
branched i nhi&reosytieeci sedpstexanps €3, 2;6i dtenonybudyl ret hyl phenol ,

2,4-di nmethyl -6- (1" -nmethy|l undec-1' -yl ) phenol, 20

2, 4-di - h@Yd%O¥ZPh%%Yﬁy|%%b@%B%c 1' -yl )phenol , 2, 4-

dinethyl 6 (1'-methyltridec-1'-yl)phenol. 1.1. 2 Al kyl t hi onet hyl phenol s,
for exanple 2,4- dioctylthionethyl-6-tert.-butyl phenol, 2,4-di 25

oct yl t hi onet hyl 4 6- Tetbyhphebs| , f@r4eﬂamplglnhtouephyteﬁ ethgtphbaobl,

2, 6- dldodecylthloneth I-4-nong%8heno drOﬂUInO es and al kyl at ed
hydrqu|ﬁon§s OFPPheERanpP et 2CRRFL?P r 00 bﬂ%§Fuﬁ fret Hok§9phenol ,

2,5-di-tert (304 yEhydroqui none, 2,5-di-tert. -anylhydrqu|none 2, 6-
dlphenyl 4- oct adecyl - oxyphenol , 2, 6- d|-tert but yl hydr oqui none,
2,5-di-tert. -butyI 4- hydroxyanlsole 3, 5- dl-tert.-butyl 4- hydroxyanisole

3,5-di-tert 4.15 dr xyphen st ear at bi s(3, 5-di - tyl-4-
hydroxyphen%t? %%?EOXX % %ﬁ%%%%@?%?gf ?5§e£§an%P£ §X?8€ ﬁhgrgu

p- tocopherothlo§1y<éog@p@er9uty§ ioﬁQ@Hﬁlﬁheﬁaﬂ ”12t§re§hEB§&§Qﬁ (vitamn
E). 1.1.5. droxglated t hi odi phenyl ethers, for exanmple 2,2’

t hi obi s16-tertylpoeypoly, nétﬁy’rplh@nbm 62t2rtthbubyéca methylphenol)
4,4'-thiobis(6-tert.-butyl-2-methylphenol), 4,4'-

3

)
‘ thiobis (3,6-di-sec.-amylphenol), 4,4'-bis(2,6-dimethyl-4-

hydroxyphenyl) disulfide.

15 1.1.6. Alkylidenebisphenols, for example 2,2'-
methylenebis (6-tert.-butyl-4-methylphenol), 2,2'-
methylenebis (6-tert.-butyl-4-ethylphenol), 2,2'-
methylenebis[4-methyl-6- (a-methylcyclohexyl)phenol], 2,2"'-
methylenebis (4-methyl-6-cyclohexylphenol), 2,2'-

20 methylenebis (6-nonyl-4-methylphenol), 2,2'-
methylenebisg (4,6-di-tert.-butylphenol), 2,2"'-
ethylidenebis(4,6-di-tert.-butylphenol), 2,2'-

y\\--»»/ !

ethylidenebis(6-tert.-butyl-4-isobutylphenol), 2,2'-
methylenebig[6- (a-methylbenzyl) -4-nonylphenol], 2,2'-

25 methylenebis[6- (a,a-dimethylbenzyl) -4-nonylphenol], 4,4'-
methylenebis (2,6-di-tert.-butylphenol), 4,4'-
methylenebis (6-tert.-butyl-2-methylphenol), 1,1-bis(5-
tert.-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-
tert.-butyl-5-methyl-2-hydroxybenzyl) -4-methylphenol,

30 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, ethylene glycol big[3,3-big(3'-
tert.-butyl-4'-hydroxyphenyl)butyrate], bis(3-tert.-butyl-



10 octyl phenol ), 4,4'-thiobis(6-tert.-butyl-3-nethyl phenol),

4,4 -thiobis(6-tert.-butyl-2-nethyl phenol), 4,4'-

t hi obi s( 3, 6-di -sec. -anyl phenol ), 4,4'-bis(2,6-dinethyl-4- hydroxyphenyl)
disulfide. 15 1.1.6. Al kylidenebisphenols, for exanple 2,2'-

met hyl enebi s(6-tert.-butyl-4-nethyl phenoty, 2, 21-

net hyl enebi s(6-tert.-butyl -4-ethyl phenol), 2,2'-

met hyl enebi g[ Ay a%bRyLsﬁmQEthEhéh?Xﬁb@B?éxb§@h€aahbne2 Bis[2- (

met hyl enebi s(4- net hyl - 6- cycl ohexy eno
nethyleneblteﬁtnohytyl ﬁéthyﬁpnéﬁoﬁ) mgtﬁylbenzyl) -6-tert.-butyl-4-
nmet hyl enebi

ethylidenebﬁé Qy%phﬁny tg%%&b?gﬁiﬁ%%) % % 5bis(3,5-dimethyl-2-

et hyl i denebh G@ok?bhen?@bbhténb$obUbeQBQBQE)d12tért -butyl-4-
nethylenebls?6 (a- et hyl benzyl ) - 4- nonyl phenol ], 2,2' 25
nethylenéb|byérpayahénwéﬁﬁyp@éﬁzyly 3-hoRyPphensl- T bugys-4-hydroxy-2-

met hyl enebi en b t vl
ﬁEtherneblgl%gh?lgbeEl u é %%QQHEnoé?tOEuEaBeé(% 1,5,5-tetra-(5-
tert-'b“ty'térhydbgﬁy124nhvhtbnbeayhhbuyapaenglﬁpahﬁeae

tert.-butyl -5-nethyl - 2- hydr oxybenzyl ) - 4- net hyl phenol , 30
1,1,3-tris(5-tert.-butyl-4-hydroxy-2-net hyl phenyl ) but ane,

1, 1- bi s(5-t bugy! hy - 340 t obut ane,
ci hylene gl YCoT Tbi L8, S bPara . PEBrY . BOTDT I ohy B by RRORD butyrat el

bi s(3-tept. abatyh £6 - téthpdrexy- Sboeyhykphe rdh htideyslyopdveadiydn et Hairs[ 2- (3
tert.-butyl-2'- droxy-5 -met hyl benzyl )-6-tert.-butyl-4- nethyl phenyl ]
terephtha|apstaﬁefYB.écéyéraﬁwe9h§rdémeﬁyaééﬁyﬁwénvﬁfﬁepéﬁ@cetater

g g E::gg Eg??d%%g?y b4 ﬁ§8§g53h$d69X¥EQ%”¥bLE§QB%%%y1
mercaptoacetate, tris(3,5-di-tert.-butyl-4-
hydroxybenzyl)amine, bis(4-tert.-butyl-3-hydroxy-2,6-

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

butyl-4-hydroxybenzyl mercaptoacetate.

1.1.8. Hydroxybenzylated malonates, for example

20 dioctadecyl-2,2-bis(3,5-di-tert.-butyl-2-hydroxybenzyl)
malonate, dioctadecyl-2-(3-tert.-butyl-4-hydroxy-5-methyl-
benzyl) malonate, 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-

25 hydroxybenzyl) malonate.

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-

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



etra-(5-

.nmet hyl phenyl ) - 4- n- dodecy! mer capt obut ane, 1,1,5,5-tet
1.1.7. 0-, N and S-benzyl

tert.-butyl -4-hydroxy- 2-net hyl phenyl ) pent ane.
conmpounds, for exanple 10
3,5,31,51-tetra-tert.-butyl -4, 41-di hydr oxy-di benzyl ether,

oct adecyl - 4- hydr oxy- 3, 5-di et hyl benzyl rmer capt oacet at e,

tridecyl -4-hydroxy-3,5-di-tert.-butyl benzyl nercaptoacetate,
tris(3,5-dirterio: bptydzfne hyehosyhenzyfdanfenple 2,4

bi s(4-tert.-butyl-3-hydroxy-2,6 15 di met hyl benzyl)_dithi oterephthal at e,

bi s(3, 5- di -&¢ foct plrgrcapghr ox{behzyi )t eul f it Y] shoeygronyansl inelt. -

but yl - 4- hydy oxybenz capt 8. -k ybenzy d_ ates,
Forexanp! el 20 8 DV AT b SoB o et S o ¢ Y BE e R e BT

mal onat e, di ogy@pecyin2t{Bo) €13 ; butyladitydr oxye5Syeéhyhptbeazyt) nal onate,
di dodecyl ner capt oet hyl -2, 2- bi s(3, 5-di - tert.-butyl-4-h¥droxybenzyl)
na|0nate$ bb%f 3(574}3§grt.—butyi—4—hydroxyphenoxy)—1, ,5-triazine,

t et ramet hyl bug yt) ]e2:2-bis{3.H-dittert. = hyds oxybenzyl)

mal onat e. 1?’1% é %r]]ggr’lrg%isc %gd\?%ﬁ%beﬁgg*l c%n%%%ﬁ%%?ﬁ?é?o%ggn%[ﬁe'é 3, 5-
tris(3,5-dittesatinduty|34shydi oxybebzgl Ye&rd, 6butyl net hydlbernyearzyl)
1,4-bis(3,5-di-tert.-butyl-4 30 h droxgbenzyl -2, 3 5,6-tetra€E%hylbenzene,
2.4, 6-tris(BSBCYHPUTRE . - but yP - BEHS & ok§benZY Py Y bRénBYdreHY-4:9710. Tri azi ne
conpounds, f phe EARMLEZ A1 #- isocyanurate, 2,4,6-tris(3,5-di-tert.-

bi s(octyl mercapto)-6-(3,5-di-tert.-butyl-4-hydroxyani[ino)- 1,3,5-triazine,
2- oct yl h&er claptyl 44 6hpds¢8yBhenytethylbut y3,5-triazine, 1,3,5-tris(3,5-

4- hydroxyanilino)-1,3,5-1riazine, 2-octylnmercapto-4,6 5

o o15 o i abr P Ol g RS ey LHESS 881 fofndevaro-1.3 5

triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)

isocyanurate.

15 1.1.11. Acylaminophenols, for example 4-hydroxylauranilide,
4-hydroxystearanilide, octyl-N-(3,5-di-tert.-butyl-4-
hydroxyphenyl) carbamate.

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

20 hydroxyphenyl)propionic acid with monohydric or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanol, i-
octanol, octadecanocl, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene

25 glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N'-bis (hydroxyethyl)oxamide, 3-thiaundecanol, 3-
thiapentadecanol, trimethylhexanediol, trimethylolpropane,

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

30 1.1.13. Esters of B-(5-tert.-butyl-4-hydroxy-3-
methylphenyl) propionic acid with monohydric or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanol, i-

octancl, octadecanol, 1,6-hexanediol, 1,9-nonanediol,



2,4,6-tris(3,5-di-tert.-butyl-4-hydroxyphenoxy)-1,2,3- triazine,
1,3,5-tris-(3,5-di-tert.-butyl-4-hydroxybenzyl) isocyanurate,
|,3,5-tris(4-tert.-butyl-3-hydroxy-2,6- dinethylbenzyl) isocyanurate,
2,4,6-tris(3,5-di-tert. 10 butyl -4-hydroxyphenyl ethyl)-1,3,5-triazine,
1,3,5-tris(3,5- di-tert.-butyl-4-hydroxyphenyl propi onyl ) hexahydro-1, 3, 5-
triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate. 15

j {14
1.1.11 ACYé@W9IE¥%‘ éblj(H,ﬁ?ﬁ%%é%?édﬂypr%§$ﬁ@ﬁ@yl éﬂf@ol

4- hydr oxyst earani | i de,” octyl-N “tert’ -butyl-4-" hydroxyphenyl)
carbamat e. thiodietiEsters ofyqpel 3, Siafhykene -dlygdl 4 20iethylene

hydr oxypheny] ) propi onic acid wth nonohydric or I dric alcohols, e.g.
with met har%ii,’g%]t hé?%l?t,a%%tg?ﬁh%&' i‘irb%ﬂ%‘glf‘?x %%J;)Xaﬁ%??yi{l%¥%%§anedi ol ,
1, 9- nonanedy oty - b £ (W RSB V8P] ) olardt i opanesh Shnddeopent yi - gl ycol ,

t hi odi et hyl ene gl ycol, diethylene glycol, triethylene 25 glycol,

pent aer y® hrilkbipentadgeame bx yiet hye fhy Beexamed bob,; trimethylolpropane,

N, N - bi s(hydroxyet hyl ) oxam de,. 3-thi aundecang| -. thi t ad
trinEthyIhéga%%d$%ﬁ%h%¢%figﬁk$%ﬁs %%g%bgg$atr10x§b189&fg?g.B.SFgggéne.

4- hydr oxynet hyl -1 - phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 30 1.1.13.
Esters of p-(5-tert.-butyl-4-hydroxy-3- nethyl phenyl)propionic acid with
nmonohydri ¢ brlpbt yrEeirees af cbhéd s5-@igyclhphexyibtfanol , et hanol, n-octanol,

i - octanol I - edi 1, 9- ' 8 [
'h &f&% 1 %r Dexganedi of . v 9-NORG é??{: ¢ f%ﬁ hEDg
gl ycol, 1,2-%rop %ﬁ%ﬁ,) e enty? g+ycdv, tﬂlodﬁg %y ehe B?y o?,
di et hyl 2he glyclodlsfre sy hyetie metlyandl , pethaesyi hoctallechnos( hydeexyet hyl )
i socyanur at e, , ,
™ hexanediol, 1, 9-nonanediol, ethylene glycol, 1,2-
ﬁ propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol,
tris (hydroxyethyl) isocyanurate, N,N'-
15 bis (hydroxyethyl)oxamide, 3-thiaundecanol, 3-
thiapentadecanol, trimethylhexanediol, trimethylolpropane,

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

1.1.15. Esters of 3,5-Di-tert.-butyl-4-hydroxyphenylacetic

20 acid with monohydric or polyhydric alcohols, e.g. with
methanol, ethanol, octanol, octadecanol, 1,6-hexanediol,
1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl
glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)

25 isocyanurate, N,N'-bis (hydroxyethyl)oxamide, 3-
thiaundecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-

trioxabicyclo[2.2.2]octane.

30 1.1.16. Amides of B-(3,5-di-tert.-butyl-4-
hydroxyphenyl)propionic acid, e.g. N,N'-bis(3,5-di-tert.-
butyl-4-hydroxyphenylpropionyl) hexamethylenediamide, N,N'-
bis(3,5-di-tert.-butyl-4-hydroxy-



‘N, N ~'bi s(hydr oxyet hyl ) oxani de, 3-thi aundecanol, 3 5 thiapentadecanol,

tri met hyl hexanedi ol , tri nethyl ol propane,

4- hydr oxynet hyl -1 - phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1.1.14. Esters
of p-(3,5-dicycl ohexyl-4- hydroxyphenyl)propionic acid with nonohydric or
pol yhydric 10 al cohols, e.g. with nethanpy, ethanol, octadecanol, 1, 6-
hexanedi ol , 1, 9-nonanediol, ethylene glycol, 1,2- propanediol, neopentyl

gl ycol, thi cojy, Nt L eg glgng gkyeel -
I L e

b|s(hydroxybuhyl)exhyddeXYEhEhprndpmanbl) Bydrhzaéent§d§¢ahes 2-(3-
ane

trimethylh d |
4rhggro¥yn§ﬁﬁy o h8§£hggﬁp%& pLV@%ﬁ%YB?EPS%% 2.2]octane. 1.1.15. Esters

of 3,5-Di -tefbpleﬂyybx§}7 by gy oxyRARNNEA¢RELGa28®akT,d1 WnhReBRONYdri C oOr
pol yhydric al cohols, e.g. wth nethanol, ethanol, octanol, octadecanol,

1, 6- hexaﬁedU@ﬂrOYQIQ nonanedi ol , ethylene glycol, 1, 2- propanedlol neopentyl
gl ycol, thiodiethylene glycol, dlethylene egcoI, triethyl ene egcoI,
pentaerythritol, tris(hydroxyethyl) 25 i socyanurat e,

N, N - bi s(hydr oxyet hgk}rexbitdecid- (htamndecanol , 3-thi apent adecanol,

tri met hyl hexanedi ol, trinethylol propane, 4-hydroxynethy|-|-phospha-2,6,7-
trioxabicyclo[2.2.2] octane. 30 1.1.16. Amides of p-(3,5-di-tert.-butyl-

hydroxyphenx'apggpig aﬁeasggylgﬁglowleﬁypg5< op- ghB e -

but yl - 4- hydr oxyphényl propi exanet ehedi am

bi s( 3, 51di - Betikopbupyl -$-bydnox¥nd8iaphesyl Ny up-daykgtr. i-bethyl-eredi am de,

N,N' bis(3,5-di-tert. )

\ phenylenedlamlne, N,N'-bis(1l,4-dimethylpentyl) -p-

. phenylenediamine, N,N'-bis(l-ethyl-3-methylpentyl) -p-
phenylenediamine, N,N'-bis(l-methylheptyl) -p-
phenylenediamine, N,N'-dicyclohexyl-p-phenylenediamine,

15 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-phenylenediamine, N-(1-
methylheptyl) -N'-phenyl -p-phenylenediamine, N-cyclohexyl-
N'-phenyl-p-phenylenediamine, 4- (p-

20 toluenesulfamoyl)diphenylamine, N,N'-dimethyl-N,N'-di-sec.-
butyl-p-phenylenediamine, diphenylamine, N-
allyldiphenylamine, 4-isopropoxydiphenylamine, N-phenyl-1-
naphthylamine, N- (4-tert.-octylphenyl)-1-naphthylamine, N-
phenyl-2-naphthylamine, octylated diphenylamine, for

25 example p,p'-di-tert.-octyl-diphenylamine, 4-n-
butylaminophenol, 4-butyrylaminophenol, 4-
nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-
tert.-butyl-4-dimethylaminomethylphenol, 2,4'-

30 diaminodiphenylmethane, 4,4'-diaminodiphenylmethane,
N,N,N',N'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-
bis[(2-methylphenyl)amino]ethane, 1,2-
bis (phenylamino)propane, (o-tolyl)biguanide, bis([4-(1',3



-but yI'- 4- hydr oxyphenyl propi onyl ) hydrazide, N, N -bis[2-(3-
[3,5-di-tert.-butyl -4-hydroxyphenyl]- propionyl oxy)ethyl]oxam de (Naugard
XL-1 nmade by 5 Uniroyal). 1.1.17. Ascorbic acid (vitamn C) 1.1.18.

Am ne-type antioxidants, for exanple N, N 10 dii sopropyl-p-phenyl enedi am ne,
N, N -di -sec. - butyl -p- phenyl enedi am ne, N) N - bi s(1, 4-di net hyl pentyl) -p-
phenyl enedi am ne, N, N -bi s(1-ethyl-3-nethyl pentyl)-p- phenyl enedi am ne,

N, N - bis(1- afﬁ@yhpfﬁayyi7§heﬁp@p¥%§ﬁsdl@@keefoctylated N-phenyl-1-
N, N - di cycl ohexyl - p- phenyl enedi am ne, 15 N, N -di phen l_E phenylenedlanlne
a

N, N - bi s( 2- naphthylympneph@nwnéh@neaﬂfn@ono- and dialkylated tert.-
N-lsopropyl YgZEﬂ%% hPQ KT&'gﬂgg%gg%Ee m1xtur§+?£ mono- and

N—(1,3-d|ne pheny eny I'eRedf alti fie

nethylheptyaiabkypﬁeéa|n@n?h@mph@ﬂ?ﬂaﬂﬂhég, A eygtaobexyk- mono- and
- phenyl - p- phenyl enedi am _ne, 4- g 20_t ol uenesul f anoyl ) di phenyl am ne,
N N - di net h@ltakkxﬂaaedsé@decm@yp @nbh@mn@ﬁedaamﬁéural gﬁemynam aEd N-

N (- tert - BeEyERRarery TEBREBRYLO ARERK PR ey PRSREL, no D RS, OF 7

octyl ated dinphenyhadi AealkolaBedexanpl ebprplddpheayl ameatyl, - di phenyl am ne,
4-n- butyl am nophenol, 4- butg Xlanlno phenol , 4- nonanoyl am nophenol,
4- dodecanoyfaRyABphansdr dimethy aéHcénéybﬁﬁFﬁBBhéﬁéPe: phenothiazine, a

0 S04 BOERLL VSl 2ofsls ) it ot B et STy Lastnaret vy phenol
N, N, N , No-tettahphbypbtUjidzideam aodighenyl oét hane, &nd- dialkylated
bls[(2 nEthgeghengclggbﬂgLot ?lenés? N-allylphenothiazine, N,N,N', N'-
tetraphenyl-1,4-diaminobut-2-ene, N,N-bis(2,2,6,6-
tetramethylpiperid-4-yl) hexamethylenediamine, bis(2,2,6,6-
tetramethylpiperid-4-yl) sebacate, 2,2,6,6-
15 tetramethylpiperidin-4-one, 2,2,6,6-tetramethylpiperidin-4-
ol. These compounds may be used individually or as mixtures

thereof.

1.1.19. Suitable thiosynergists are preferably for example
20 dilauryl thiodipropionate and/or distearyl

thiodipropionate.

N

1.1.20. Secondary antioxidants, phosphites and phosphonites
are for example tris(nonylphenyl) phosphite, tris(2,4-di-

25 tert.-butylphenyl) phosphite, 3,9-bis(2,4-di-tert.-
butylphenoxy) -2,4,8,10-tetraoxa-3, 9-
diphosphaspiro[5.5]undecane, 3,9-bis(2,6-di-tert.-butyl-4-
methylphenoxy) -2,4,8,10-tetraoxa-3,9-
diphosphaspiro(5.5)undecane, 2,2'-methylenebis(4,6-di-

30 tert.-butylphenyl)octyl phosphite, tetrakis(2,4-di-tert.-
butylphenyl) - [1,1-biphenyl]-4,4'-diyl bisphosphonite, 2,2'-
ethylidenebis(4,6-di-tert.-butylphenyl) fluorophosphite,
0,0'-dioctadecylpentaerythritol bis(phosphite), tris([2-



'bi s(phenyl ani no) propane, (o-tolyl)biguanide, bis[4-(1',31 20

di net hyl butyl ) phenyl]am ne, tert.-octylated N phenyl-1- naphthylam ne, a

m xture of nono- and dial kylated tert.- butyl/tert.-octyl di phenyl am nes, a
m xture of nono- and dial kyl at ed nonyl di phenyl am nes, a m xture of nono-
and 5 dial kyl at ed dodecyl di phenyl am nes,2m m xture of nono- and dial kyl at ed
i sopropyl /i sohexyl di phenyl am nes, a m xture of nono- and dial kyl at ed
tert.-butyl dipheny| e f€syra 2:S¢t di hydr o- 3, 3-di net hyl - 4K 1, 4- benzot hi azi ne,
phenot hi azine, a mxture of nono- and dialkylated tert.-butyl/tert. 10

oct yl phenotiitizl ddeenzo bl xE Lk, 3f 2 hdhoxaphasphep kgt at ed

B

t et raphenyl

ene, NE bis(

t et ramet hyl i g1 pito dpiyl f dexanetihyl enedtiayl ne, 3 bpsdBare8iPi-2,4,6-tri-
tetranethylpiperid-%iﬁé% sebacate, 2,2,6,6 15 tetranethyl pi peridin-4-one,
j ¢

2,2, 6, 6-t et Faret iy

or as m xt U5 €Sum

exanpl e
1.1.20. Secouthar y2 aathpk dant sropinsghol eshaadhphesphonites are for exanpl e
tris(nonyl phenyl) phosphite, tris(2,4-di- 25 tert.-butyl phenyl) phosphite,
3,9-bis(2,4-di-tert. butyl phenoxy)-2, 4,8, 10-tetraoxa-3, 9-

diphOSphaSpir§[§:5iUOQeg &ro%zé@%ﬁgg?b@ﬁg5t£§5EolQHtykbé'example 2-

met hyl phenoxy) -2, 4, 8,10-tetra

@Y h-BhogphigpeskerbaApbYRAsi RaY Bés(ded4rndi vi dual |y
f . Sujtabl g thi i bly f
ir?ﬁﬁ&?}ﬁll ) Elnp%? 1§é'{ t abl % ; &-t?%@&%fﬁﬁg%%a@ﬁ?i epably Tor

20 4T 1'& ionate and/ or distear I pr opl onat e.

di phosphaspi ro( 5. 5) undecane,

2,2' -nmethyl ehebhgddoBy € ' -methylphenyl)benzotriazole, 2-(3',5'-di-

-

)

s’

15

20

25

30

tert.-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-tert.-
butyl-2'-hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-5'-
(1,1,3,3-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'-
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-chlorobenzotriazole, 2-(3'-tert.-butyl-5'-[2-(2-
ethylhexyloxy) carbonylethyl] -2'-hydroxyphenyl) -5-
chlorobenzotriazole, 2-(3'-tert.-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl) -5-chlorobenzotriazole, 2-(3'-
tert.-butyl-2'-hydroxy-5'-(2-

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-5'-
methylphenyl)benzotriazole, 2-(3'-tert.-butyl-2'-hydroxy-
5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2'-



30 tert.-butyl phenyl)octyl phosphite, tetrakis(2,4-di-tert.-

butyl phenyl )-[1, 1- bi phenyl ] -4, 4' -di yl bisphosphonite, 2,2'- ethylidenebis(4,
6-di-tert.-butyl phenyl) fluorophosphite, o0,0'-dioctadecyl pentaerythritol

bi s(phosphite), tris[2 21 [[2,4,8,10-tetra-tert.

but yl di benzo[ d, f)[ 1, 3, 2) di oxaphosphepi n-£ vyl ] oxy] et hyl | am ne,
bis(2,4-di-tert.-butyl-6-nethyl phenyl) ethyl phosphite,

2- butyl - 2- e&@&hyieéepigpgn@@lyl3234t§t£ameéh§@5ﬁtypvtxLaaﬁawtrmaeamhute
pentaerythritol bis((2,4- dicunylp henyl ) - phosphite),

2,4, 6- tr|-tElphebglybphbﬁytranseatgrlﬁléﬁhyon1p30§ﬂ@baﬁédﬁoﬂ3bhé§§h|te

DAL 2 Cryrenabenlibeneet Dol (o0 S 8 kB o

tert. -butylbgﬁzbyﬂi9%&Péewytmb§819éth?1@h§ g2y£81-8eot. {R-CH,CH,-COO-
butyl -2' - hydr oxyphenyl ) benzotriazole, 2-(2'-h drox -5 -

(1,1, 3, 35t e€FeGtet hy | BhEYE}PhBNy| § beheBEF FARbYé- gdrgxy-5"'-2H-

di-tert. _bUE¥BF55r?%Sé?§§5§§BM Y?ycgl £Ob§9§9&&ka§ngeha 15

(3" -tert.-bu | Oro zotriazol e,

2- (3' -sec. - Quhwgthpibeael 1) bat yl(121; 3hydroxypheny|)benzotr|azole

2-(2' -hydroxy-4'- octyl oxyphenyl)benzotri azol e 3,5 -di-tert.-anyl-2"-
hydroxyphenpﬁyﬁéW95hY¥a§6Y£ pbevzlléenﬁPE{aa%alge - [27-hydroxy-3 -

di nethyl b I , 2-(3' -
Lert. - butyl 5 Myt Xy 5AC S DEPYPER] OB boay Pt nyl ) phenyl ) -

5-ch|ormbendmmethgbbenzglqﬁhehylﬂbehubytiézeﬂé (2- ethyl hexyl oxy)

car bonyl et hyl ) - 2' - hydr oxyphenyl ) -5- chl orobenzotri azol e,

2-(8' -tert.-butyl-21-hydroxy-5-(2 25 _

met’hoxycar benyl et hyl yphesylberz6phenehenzotsi-azehfp12- €8s 4-hydroxy-,

4-methoxy-, 4-octyloxy-, 4-decyloxy-, 4-dodecyloxy-, 4-
benzyloxy-, 4,2',4'-trihydroxy- and 2'-hydroxy-4,4'-

15 dimethoxy derivatives.

1.2.3. Esters of substituted and unsubstituted benzoic
acids, such as for example 4-tert.-butylphenyl salicylate,
phenyl salicylate, octylphenyl salicylate,

20 dibenzoylresorcinol, bis(4-tert.-butylbenzoyl)resorcinol,
benzoylresorcinol, 2,4-di-tert.-butylphenyl-3,5-di-tert.-
butyl-4-hydroxybenzoate, hexadecyl-3,5-di-tert.-butyl-4-
hydroxybenzoate, octadecyl-3,5-di-tert.-butyl-4-
hydroxybenzoate, 2-methyl-4,6-di-tert.-butylphenyl-3,5-di-

25 tert.-butyl-4-hydroxybenzoate.

1.2.4. Acrylates, for example ethyl-a-cyano-8,B-diphenyl
acrylate, isooctyl-a-cyano-g,B-diphenyl acrylate, methyl-a-
carbomethoxy cinnamate, methyl-a-cyano-p-methyl-p-methoxy

30 cinnamate, butyl-a-cyano-g-methyl-p-methoxy cinnamate,
methyl -a-carbomethoxy-p-methoxy cinnamate and N- (B-

carbomethoxy-p-cyanovinyl) -2-methylindoline.



. tert.-butyl-2'-hydroxy-5'-(2- nethoxycarbonyl ethyl) phenyl)benzotriazol e,
2-(3' -tert.- butyl-2'"-hydroxy-5"-(2

octyl oxycar bonyl et hyl ) phenyl ) benzotri azole, 2-(3 -tert.- 30

butyl -5' -[ 2- (2- et hyl hexyl oxy) car bonyl et hyl ] -2' - hydroxyphenyl ) benzotri azol e,
2- (31-dodecyl - 21- hydr oxy-5' - net hyl phenyd3 benzotri azol e,

2-(3' -tert.-butyl-2'-hydroxy-

5' - (2-isooct yi oxy ot ey | esdydlidenyt benegediip Bg oh okl 2comd@lexes of
met hyl enebi s[ 4- (1,1, 3, 3-tetranet hyl butyl)-6-benzotrijazol -2- yl phenol]; the
transest eri%i2atileiehptdttctl ok -3 sretggpethylbutyl)phenol], “such as

butyl -5' - (2-yethoxycarbony ]-%ﬁ tyl wth
pol yet hyl eﬁ%ﬂ%li;g%lggogof[%&@g%&%&%ygé%%%%& $ erte?%q%{?:iiéél%g'
31-tert. - buswdh 443 hydsoxyl dni2dt tehedidnerzahZe ybphenyl ,

2-[2' -hydroxy-3'-(a,.a-, dinmethyl benzyl)-5' -él 1,33 . .

t et r amet hy| BUEIPYPREHT ¢ bRapot 3T n%) d1igkel dipgrgkydiehiocarbamate,

(1,1,3 3-teff hyég%%yéﬁ “the (@oﬁo;ﬂ{ﬁ et fytbenzyl) p@ﬁ@%&@ﬁp@%y azol e.

1.2.2. 2-Hydroxybenz enones, tor exanple the 4-hydroxy-, 4-methoxy-,
4-octyl oxy-etHydeest@oxy-of 4 dogdcykpxy ;5 -di -benzyt oxy-, 4,2',4'-trihydroxy-
and 2'-hydroxy-4, 4' di et hoxy derivatjves. 1.2.3. Estefrs of substituted
2 UnsubstTE Y B RERoRI eI, SCiitn SRS SREREETR-C br ESERRLDRBheny|
sal i cyl ate,e.@he@fusﬁ’ﬁl/&%cwcfi@;m 1 pheny] - 938 &¥1 akErofbne, nickel

er

di benzoyl resorci nol, bis(4- .- bu%/y benzoyl ) resorci nol ,
benzoyl ¥@sorenmbéxe?, df dl -prenyl bt Jdphenyt 5 nEddpxyeytrazole, with or

but yl - 4- hydj oxybenzogt e, hexpdpeyl .3, 5-di -tert. -butyl -4-

J

1.2.6. Sterically hindered amines, for example bis(2,2,6,6-
tetramethyl-4-piperidyl) sebacate, bis(2,2,6,6-tetramethyl-
15 4-piperidyl) succinate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl) sebacate, bis(l-octyloxy-2,2,6,6-tetramethyl-4-
piperidyl) sebacate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl), n-butyl-3,5-di-tert.-butyl-4-hydroxybenzyl
malonate, the condensation product of 1-(2-hydroxyethyl) -
20 2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid,
linear or cyclic condensation products of N,N'-bis(2,2,6,6-

tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert.-

. W

octylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-
tetramethyl-4-piperidyl) nitrilotriacetate,

25 tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-
butanetetracarboxylate, 1,1'-(1,2-ethanediyl)bis(3,3,5,5-
tetramethylpiperazinone), 4-benzoyl-2,2,6,6-
tetramethylpiperidine, 4-stearyloxy-2,2,6,6-
tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl) -

30 2-n-butyl-2-(2-hydroxy-3,5-di-tert.-butylbenzyl) malonate,
3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decan-
2,4-dione, bis(l-octyloxy-2,2,6,6-tetramethylpiperidyl)
sebacate, bis(l-octyloxy-2,2,6,6-tetramethylpiperidyl)



~hydr oxybenzoat e, octadecyl-3,5-di-tert.-butyl-4 hydroxybenzoat e,

2-nmet hyl -4, 6-di-tert.-butyl phenyl -3,5-di- 25 tert.-butyl-4-hydroxybenzoate.
1.2.4. Acryl ates, for exanple ethyl-a-cyano-j3,j3-di phenyl acrylate,

i sooctyl -a-cyano- p, p-di phenyl acryl ate, nethyl-a- carbomethoxy ci nnamat e,

met hyl - a- cyano- p- net hyl - p- net hoxy 30 ci n2vanat e,

but yl - a- cyano- p- net hyl - p- net hoxy ci nnamate, nethyl -a-carbonet hoxy- p- net hoxy
ci nnamat e a@dcahﬁstecanbﬁaathexycpcmyanauhayhéaeiaﬁtbybﬂndabibe N2R'-1. 2. 5.
Ni ckel conpounds, for exanple njckel conp

2, 21- th.ob.?fai%1216363t@5ra§ﬁﬁbﬁ}r6upypyﬁﬁéné Pexgméhhxéenﬁﬁéaml@eor 1: 2

conpl ex, W L1405 whihgut 1addst oRalyl Lgandss suehoasnp; butyl ami ne,

tri et hanol am ne or cyc exy |et anol anm ne, nic ut yl
di t hi ocar banahéensat tkel psaitistobft hechiboval kyb -bstdnsn- bugylahennethyl or

ethyl ester, of 4-h drox -3,5-di.-tert but yl benzyl phosphoni d, nickel
conpl exes of- %e?oﬁlﬁﬁgra tbleFPQrﬁgﬁﬁbx§ ﬁéFﬁi?%ﬁ@ﬁyPna ge k 1RdPoxi me,

ni ckel 10 conphexes 9ia$lae¢exhaﬂelaeaeyboﬁdeﬁgae&xaybeéah@t w&tb or
wi t hout addi ti onal F gands. 1. . Sterically hindered am nes, for exanple

b|s(2,2,6,6€hieroaﬁe6h?h844pnpbutﬁyamlsebacat@ 6bbs(2, 2, 6, 6- tetranethyl 15

4- pi peri dyl cci ntanethyl i peri.dyl) sebacate,
£ Pper ) L SUSCLORL Gy oL 3, E1 2,0, CopenansLivL o g1 peLidft)
bis(1,2,2, 6aﬁ1ﬁ@ﬁ§@ﬁ?l5%hn@?eBhBﬁé'dELhcetyl 3-dodecyl-7,7,9,9-

n- butyl-3 5-di-tert.-butyl-4- hydroxybenzyl mal onate, the condensat i on

pr oduct 18f Ee€23ﬁ9§hﬁ%yétﬁyB)tZQaZ§2P6F@ [tebl drEBRYR- 4-B}@P6xyBiperi di ne and

Sucsinic aCEigdecyl-l—(2,2,6,6—tetramethyl—4—piperidyl)pyrrolidin—z,5—

’ dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-
piperidyl) pyrrolidin-2,5-dione, a mixture of 4-
hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetra-

15 methylpiperidine, a condensation product of N,N'-
bis(2,2,6,6~-tetramethyl-4-piperidyl) hexamethylenediamine
and 4-cyclohexylamino-2,6-dichloro-1,3,5-triazine, a
condensation product of 1,2-bis(3-aminopropylamino)ethane
and 2,4,6-trichloro-1,3,5-triazine and 4-butylamino-

20 2,2,6,6-tetramethylpiperidine (CAS Reg. No. [136504-96-6]) ;
N-(2,2,6,6-tetramethyl-4-piperidyl) -n-dodecylsuccinimide,
N-(1,2,2,6,6-pentamethyl-4-piperidyl) -n-dodecylsuccinimide,
2-undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-
oxospiro[4.5}decane, a reaction product of 7,7,9,9-

25 tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-
oxospiro[4.5]decane and epichlorohydrin, 1,1-bis(1,2,2,6,6-
pentamethyl-4-piperidyloxycarbonyl) -2- (4-
methoxyphenyl)ethene, N,N'-bis(formyl)-N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl) hexamethylenediamine, diesters of

30 4-methoxymethylenemalonic acid with 1,2,2,6,6-pentamethyl-
4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-
tetramethyl-4-piperidyl) ]siloxane, reaction product of

maleic anhydride/a-olefin copolymer with 2,2,6,6-



linear or cyclic condensation products of N, N -bis(2,2,86,6-

t et ranet hyl - 4- pi peri dyl ) hexanet hyl enedi am ne and 4-tert. -

octyl am no-2, 6-dichloro-1, 3,5-triazine, tris(2,2,6,6-

tetramethyl -4-piperidyl) nitrilotriacetate, 25

tetrakis(2, 2,6, 6-tetranethyl -4-piperidyl 251, 2,3, 4- butanetetracarboxyl at e,
1,1'-(1, 2-ethanedi yl)bis(3,3,5,5- tetranethyl pi perazi none),

4-benzoyl - 2:2c6afethotLamativbpiperidine. of- 3t eany 0%y pénZabe®hyl -4-

t etranet hyl pi peridine, bis(1,2,2,6,6-pentanethyl piperidyl) 30

2- n- but yl - 2ap2nhpdpexyddns-di -tert. - butyl benzyl ) mal onate,
3-n-octyl-7,7,9,9-tetranethyl -1, 3,8-tri azaspi ro[ 4. 5] decan- 2, 4-di one,

bi s(1-octyl oxy-2, 2,6, 6-tetramnet hyl pi peridyl) sebacate,

bi s(1-octyl axy- 2. 208af Hekr, afet-hgkpipekel dyk) -34 ocsyaokiatanilliid@ar or cyclic
condensation products of N,/ N - , ,

bi s(2, 2, B, 62t &t r dkethpry2xgnpdidgy| PhexafeoRyyérsdi-nitrie digk@rt - -

4- mor phol i nQ- -di.ehl.ar 0-,1,3, 5= t3riazi t he-,cand ti . af
RSN g}%lbggggggggfy? 123233 BB, A8, 88 5 CodRRIA LR AN
2,2, 6, 6-tet cagehbylpioperityll pbxtn3 15deri az Nnebdrd 3L, 2- bi s( 3-

am nopr opyl am no) et hane, the condensati on product of 2-

chl or o- 4, 6- BiLBEE Y 1BRLPPRAPRY L) OFapiiges. 2-ethoxy-5-tert. -butyl-2'-

pent anet hyl pi i =11, -triazi a bi - ~an pYl_arng)_

Gt hane, 8 acStyT o dedeesr sy o RGO g R RebobT A 23BCRRRYARIL S
t et ranetllyl 5143 -84itreazasputokénilddeanmi x4utiesnef 8- and p-methoxy-
dodecyl -1-(2,2, 6, 6-tetramet hyl,-4-pi peridyl)pyrrolidin-2,5- dione,

S byl - | B guBES1E TR HEes S5 BUPCERD St 01 . B-SLHORe, a
m xture of 4 hexadecykoxyxaand st earyl oxy-2,2,6,6-tetra 15

nmet hyl pi peri dine, a condensation product of N/ N -

1.2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example

15 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine, 2-
(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-dimethylphenyl) -1,3,5-triazine, 2-

20 (2-hydroxy-4-octyloxyphenyl)-4,6-bis(4~methylphenyl)-1,3,5-
triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-

N

tridecyloxyphenyl) -4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazine, 2-[2-hydroxy-4-(2-hydroxy-3-

25 butyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-
triazine, 2-[2-hydroxy-4-(2-hydroxy-3-
octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-
triazine, 2-[4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy) -2-
hydroxyphenyl] -4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,

30 2-[2-hydroxy-4- (2-hydroxy-3-dodecyloxypropoxy)phenyl] -4, 6-
bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-
hexyloxy) phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hydroxy-
4-methoxy-phenyl) -4, 6-diphenyl-1,3,5-triazine, 2,4,6-



‘bis(2,2,6,6-tetranet hyl - 4-pi peri dyl ) hexanet hyl enedi am ne and

4- cycl ohexyl am no- 2, 6-di chloro-1, 3,5-triazine, a condensation product of
1, 2- bi s(3-am nopropyl am no) et hane and 2,4,6-trichloro-1,3,5-triazine and
4-pbutylam no 20 2, 2,6, 6-tetramnet hyl pi peridine (CAS Reg. No. [136504-96-6]);
N (2, 2,6, 6-tetranet hyl -4-pi peridyl)-n-dadecyl succi ni m de,

N-(1,2,2,6, 6-pentanet hyl -4-pi peridyl)-n-dodecyl succi ni m de,

2‘Und?0y|‘7tfi§{@=ﬁ§&f@ﬁ%£@¥k3Lb@%@xﬁr§=H%@£@xﬂpr@%@§9§ﬁﬁéﬂy@]d@?@ﬂgr_a
reaction product of 7,7,9,9 25 tetranet hyl -2-cycl oundecyl -1| - oxa- 3, 8- di aza- 4-
oxospi r o[ 4. bYHezane, add (2phr@rexvhyenyh) -4; {4 pneghopyphgngl) -6-phenyl -

pent anet hyl ; 45 pj ' ycar bonyl - 2-(4; et hox hen o

NN bt s(1of 1T RERFERTE 222 e Er TGt halhy 12 A g ety £ By -2
hexamet hyl engdi-arypeopdl 65y ephenyl 304 46 nei Hox yaed hytengimheniyt) ati, d, 8-t h
1, 2, 2,6, 6-pentanet hyl - 4-hydr oxypi peri di ne,

pol y[ met Byl pFepFLL8: oxy- 4- (2, 2, 6, 6- tetranet hyl - 4- pi peri dyl)]sil oxane,
reaction product of rmaleic anhydride/a-olefin copolyner with 2,2,6,6 25

t etranet hyl - 4- am nopi peridine or 1,2, 2,6, 6-pentanethyl -4- am nopi peri di ne.
1.2.7. OxantTdese tompexadplead, Be-dsoedt yhdkybddaallyder ab mixtures

2,21-di ethoxyoxanilide, 2,2'-dioctyloxy-5,5-di-tert.- butoxanilide,
2,2'-didodeE%F6§9ﬁ5,51-di-tert.-butoxaniIide, 2- et hoxy-2' - et hyl oxani | i de,
N, N - bi s(3- di et hyl am nopr opyl ) oxam de, 2-ethoxy-5-tert.-butyl-21-

et hoxanilide and a m xture thereof with 2-ethoxy-2'-ethyl 10
5,4'-diiferi.3buSoxtabléedectal xdenesivhtorsaadeppretfhorblydi fabstit ut ed
oxayilides and 'xtu&eﬁlof 0-

] example, —diphegggogéggggfyﬁ—salicylal—N'—

’ salicyloylhydrazine, N,N'-bis(salicyloyl)hydrazine, N,N'-
bis(3,5-di-tert.-butyl-4-hydroxyphenylpropionyl)hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl

15 dihydrazide, oxanilide, isophthaloyl dihydrazide,
sebacoylbisphenyl hydrazide, N,N'-diacetyl-adipoyl
dihydrazide, N,N'-bis(salicyloyl)oxalyl dihydrazide, N,N'-
bis(salicyloyl)thiopropionyl dihydrazide. These compounds
may be used individually or as mixtures thereof.

20
1.4. Suitable peroxide scavengers are preferably, for
example, esters of B-thiodipropionic acid, for example the
lauryl, stearyl, myristyl or tridecyl ester,
mercaptobenzimidazole or the zinc salt of 2-

25 mercaptobenzimidazole, zinc dibutyldithiocarbamate,
dioctadecyl disulfide, pentaerythritol

tetrakis(dodecylmercapto)propionate. These compounds may be

used individually or as mixtures thereof.

30 1.5 Suitable basic costabilisers are preferably, for
example melamine, polyvinylpyrrolidone, dicyandiamide,
triallylcyanurate, urea derivatives, hydrazine derivatives,

amines, polyamides, polyurethanes, alkali metal salts and



-di substituted oxanilides. 1.2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for
exanple 15 2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)-1,3,5-triazine, 2-

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

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

2, 4-bi s(2- hydroxy-4- propyl oxyphenyl)-6-2, 4-di net hyl phenyl )-1, 3, 5-tri azi ne,
2 20 (2-hydroxy-4-octyl oxyphenyl) -4, 6-bi s(4-net hyl phenyl)-1,3,5- triazine,
2-(2- hydrOxdlﬂaﬂﬂﬂécééﬁﬁﬂpﬁéﬂal)sél@sbbﬁ(ﬁiéher fatty acids, for

di et hyl phenyl ) - 5-triazine, 2-(2-hydroxy-4-

trldecyloxy%ﬁ@%®l9 qathV@(thaﬁﬁﬁ%th?%@%eﬁ???rit%rSmagﬁﬁﬁiP%e
2- [ 2- hydr oxy,
butyIoxypropoxyégaeh3+%§% % %ésfaeﬁrﬁlnét%??}9T,5?%}n?%?35?n%?d

2-[ 2- hydr oxyodag2i iy dp@kyi Bate, antimony pyrocatecholate or zinc
octyloxygropyloxy pheni % 4,6-bis(2,4-dimeth I)-l 3,5- triazi S
2-[ 4- (dodlecHY BRG2EeF ety %xyTbeﬁ?dF%&Q%FB%%XW§Y2 &“bsed indfvidtally

hydroxyphengf]aé Qt§£gs4tgég§5§ylphenyl) 1,3,5-triazine, 30
[ 2- hydr oxy- 4 y r oxy- 3- dodecyl oxypr opoxy) phenyl ] -4, 6-

bi s(2, 4-di et hyl phenyl )-1, 3, 5-triazine, 2-(2- hydroxy 4-

hexyl oxy) phenyl - 4 di phen 1,3,5-triazine, (2-hy -

4- et hoxy- phe y?‘)‘lﬁa%igllﬁﬂéL??tin% %9?19?%27%0112%6epfz‘%ﬂrred tor
tris[2- hydr@%amﬁié3a@ua05yy§t9ydﬁ95y9u9p95y)@Pﬁgygliiné BrethbpZhBeics
2- (2- hydr oxyphenyl ) - 4- (4- net hoxyphenyl ) - 6- phenyl - 1, 3, 5-tri azi ne,

2-{2- hyt® oxynd-£3- ¢ 2nec hghihekgt- bubhyy_ﬁormatlon in foam appllcaF10ps,
e ootk R B SRR UL PRI Y P By s
oxides, such as titanium dioxide or magnesium oxide,
phosphates, carbonates or sulfates, preferably of alkaline
earth metals; organic compounds, such as mono- or
15 polycarboxylic acids and salts thereof, e.g. 4-tert.-
butylbenzoic acid, adipic acid, diphenylacetic acid, sodium
succinate or sodium benzoate; polymeric compounds, such as
ionic copolymers (ionomers). 1,3:2,4-Bis(3',4'-
dimethylbenzylidene) sorbitol, 1,3:2,4-
20 di(paramethyldibenzylidene) sorbitol and 1,3:2,4-
di (benzylidene) sorbitol are particularly preferred. These

compounds may be used individually or as mixtures thereof.

1.7 Other additives which are preferably suitable are, for
25 example, plasticisers, slip agents, emulsifiers, pigments,

viscogity modifiers, catalysts, levelling agents, optical

brighteners, flame retardants, antistatic agents and

blowing agents.

30 1.8 Suitable benzofuranones and indolinones which are
preferred are for example those which are disclosed in US
4,325,863; US 4,338,244; US. 5,175,312; US 5,216,052; US
5,252,643; DE-A-43 16 611; DE-A-43 16 622; DE-A-43 16 876;



-10 1.3. Suitable netal deactivators are preferably, for exanple,

N, N - di phenyl oxam de, N-salicylal-N i salicyl oyl hydrazine,

N, N - bi s(sal i cyl oyl )hydrazine, N, N -

bis(3,5-di-tert.-butyl -4-hydroxyphenyl propi onyl ) hydr azi ne,
3-salicyloylam no-1, 2,4-triazole, bis(bengylidene)oxalyl 15 dihydrazide,
oxani l i de, isophthal oyl dihydrazi de, sebacoyl bi sphenyl hydrazi de,

N, N - di acet yip-adibpegl sdiohyer azi-dep Nol 1bis(sal Beyhkoyk)oxal yl di hydrazi de,
N, N - bis(salicyloyl)thiopropionyl dihydrazide, These conpounds may be used
i ndi vi dual | $C6ECEYSNRKY? 85Nl e8f 7-90 -fext - ShutydI-Eepersxirds ~<caPenger s
are preferably, sor r%xaggkgi_ggq§[gzqf 13-t hi odi propionic acid, for exanple
t he Iauryl,'stearyF, nyristyl “or ‘tridecyl ester, nercaptobenzin dazole or
t he zi nc sakteafo¥12ayeehoap) ohenyil ybadazolferazi-ne otiehuBy Bdi-thisdGarbariat e,

di oct adecyl disulfide gentaerythritol tetr?kis(dogecylnercapto)propionate.
These coRpolRdS - mRYEHE -3adéd [Rnbivérgemetiogy | pepvl) sPeszofaresr 230 1. 5

Sui tabl e bagjcjcost ghigii_seht é&;%.tgzrle_faer@.b'eseiho heS¥ATReS AR RTINS,
pol yvi nyl pyrrolidone, &lcyandlanl e, triallylcyanurate, urea derivatives,

hydr azi ne denevaBi-Vésaceamixyes, Spoliyethgéphepylly uSet’rdnieserdl.kal i net al
line earth netal l.ts r fatty acids, for exanple

salts and 2; ag%a sg %? hi%&ﬁ

cal ciumste Mi¥ e PeRER u§?@é?é?€?'w§g ésﬁﬁ 105 _éﬁé, magnesi um st ear at e,

SQd'U”‘r'C'@Qbﬁib?lé&§ph%9&@$5%9WLEQL%EE%Kebu%@ﬁ%%%@bf%&%?ﬁ@t%ﬁﬁg|@Le or

zi nc

10 (3,4-dimethylphenyl) -5,7-di-tert.-butylbenzofuran-2-one,
3-(2,3-dimethylphenyl) -5, 7-di-tert.-butylbenzofuran-2-one,
lactone antioxidants such as

O

o~ H

C(CH,), O o
tD 3

CH,

C(CH),

15 These compounds act for example as antioxidants. These

compounds may be used individually or as mixtures thereof.

1.9. Suitable fluorescent plasticisers which are preferred

4 -
M’

are listed in "Plastics Handbook", eds. R. Gachter and H.

20 Muller, Hanser Verlag, 3rd ed., 1990, pages 775-789.

1.10. Suitable mould release agents which are preferred are
esters of aliphatic acids and alcohols, e.g.
pentaerythritol tetrastearate and glycerol monostearate;

25 they are used alone or in a mixture preferably in an amount

of 0.02 to 1 wt.%, relative to the mass of the composition.



-5 pyrocatechol ate. These conpounds may be used individually or as m xtures
thereof. 1.6 Suitable nucleating agents which are preferred, for exanple as
a crystal nucleus for crystalline thernoplastics 10 and as a nucl eus for
bubbl e formation in foam applications, are for exanple inorganic substances,
such as talcum netal oxides, such as t4%ani um di oxi de or magnesi um oxi de,
phosphat es, carbonates or sulfates, preferably of alkaline earth netals;
organi ¢ conpoundsgustgblasr IBne- rot at8apel yéat boxyki whaehdarand salts
thereof, e.g. 4-tert.- butyl benzoic acid, adipic acid, diphenylacetic acid,
sodi um suceFRBeEred §Bﬁila%?§@h%’é%t%?t%$yn%r‘?c E5hpBERYsS, PRaERMase i oni ¢
copol yners (j . : =Bt s(3.: 4 .di hy L : itol,
1,3:2,4 20 é%%%gggﬁé%h%#%ﬁ%%%é@f%ge%%}és%g ??%l %ﬁgaﬁgé:gsgﬁgé??ﬁgnzylidene)
sorbitol areopavtinds| ashyhpaefbroetnaidésghosphpoiindacidyebeeused

i ndi vidually or  as nixtfres thereof. 1.7 Clger agditives‘mhich are
pref er abPy BEPRLBREedreligerasBoRabnpl andpPalyrereeratesyi Fo4gEhEes,

enul si fiersyiphogrnts, Sﬂ&ﬁcggiéx;@@?ﬁ&ygrs, catal ysts, levelling agents,
optical brighteners, flane retardants, antistatic agents and bl owi ng
agents. 30 1.8 Suitable benzofuranones and indolinones which are preferred

are for exa t hose ich are djsclosed in US . 4, 325,863; US.4, 338, 244;
US. 5,175,3?2#SUSE%}51§?65§?€EEFa%}55??%%%? EE%$P4§rT6P€?%?rﬁﬁgA?£§ 16 622
DE- A-43 16 §4bror8tcERA O BEY gﬁgmgle EPefrQe88¥1 4RRonUm3shdtE20f

acet oxyet hoxy) phenyl ]-5, 7-di -t ert. - butyl - benzof ur an- 2- one,
C12H2580% or CgF1,S0°".

1.13. Suitable colorants which are preferred are pigments

together with organic and inorganic colorants.

15 1.14. Compounds containing epoxy groups, such as 3,4-
epoxycyclohexylmethyl 3,4-epoxycyclohexylcarboxylate,

copolymers of glycidylmethacrylate and epoxysilanes.

1.15. Compounds containing anhydride groups, such as maleic
20 anhydride, succinic anhydride, benzoic anhydride and

phthalic anhydride.

\_ﬁ_/"

The compounds of groups 1.14 and 1.15 act as melt

stabilisers. They may be used individually or as mixtures.
25

Polycarbonates for the purposes of the present invention

are both homopolycarbonates and copolycarbonates; the

polycarbonates may in known manner be linear or branched.

30 Some, up to 80 mol%, preferably from 20 mol% to 50 mol%, of
the carbonate groups in the polycarbonates suitable
according to the invention may be replaced by aromatic

dicarboxylic acid ester groups. Such polycarbonates, which



5, 7-di

-tert

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

3,3 -bis[5,7-di- 5 tert.-butyl-3-(4-[2-hydroxyet hoxy] phenyl) -benzof uran- 2-

one]j,

5, 7-di

i-tert.-butyl-3-(4-ethoxyphenyl)benzofuran-2- one,

3- (4-acet oxy- 3, 5-di net hyl phenyl )-5, 7-di-tert.- butyl benzof uran- 2-one,

3- (3, 5-di met hyl -4- pival oyl oxyphenyl)-5,70di-tert.-butyl benzof uran-2-on

10 (3, 4-di net hyl phenyl )-5, 7-di -tert. -butyl benzof uran- 2-one,

3-(2, 3- dinebbntahﬁnbbthSazidiré@&ﬁuebubylbeﬁbohmbaQCZdoaed akddt one

anti oxi dants such as OH C(CH3)3 C(CH3).3 15 Thesg gonmpoun
n

act for exafpFé aeSaﬁﬁ.a%Peaﬁﬂe drﬁe§EOX¥6ﬁﬁoaﬁaésné908é98§e&
or as m Xt Uggs ﬁB?éG e ch ? akeaggeg%hger9segakee'aeEbﬁe%ees which are

pref er
wul | er,

r ed

are |ste astrcs ook™ I't. Gachter and H.

€,

ds

20

Hanseﬁyvetéagpaﬂbdnades 1966, spapéici?H- €88aké, 10n Shit ahkeembul d
reIease age
al cohol s;

they are usednalABe aGciB aFbihye poelenaBbhatasan amunt of 0.02 to

nts_which are preferred are _esters OE al i hatrc aci ds and

a8p11ﬁ85ﬁ88r§PﬁV|?6F gEPPHRRdaREET ahd GRS @F&F h6%Bst ear at e;

W.% relative to the mass of the conposition. 29 1.11. Suitable flane
r et ar dant addrtrves whi ch are preferred are phosphate esters, i.e.
triphenyl p

1

h d
br on ) comESBRMRE SopoRE o D heL PO R BOR R Bal bR HERECHE! Fhoal 88 or s,

S

10

15

20

25

30

according to the invention proceeds in known manner from
diphenols, carbonic acid derivatives, optionally chain
terminators and optionally branching agents, wherein for
production of the polyester carbonates some of the carbonic
acid derivatives are replaced by aromatic dicarboxylic
acids or derivatives of the dicarboxylic acids,
specifically, in accordance with the carbonate structural
units to be replaced in the aromatic polycarbonates, by

aromatic dicarboxylic acid ester structural units.

Details relating to the production of polycarbonates have
been set down in hundreds of patent specifications over the
last approx. 40 years. Reference will be made here, merely

by way of example, to

Schnell, "Chemistry and Physics of Polycarbonates", Polymer
Reviews, Volume 9, Interscience Publishers, New York,

London, Sydney 1964;

D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate
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)"

3

drPdual |y

25



-5 brom nated ol i gocarbonates and pol ycarbonates, together wth salts, such
as CAF9SO3-Na'. 1.12. Suitable antistatic agents which are preferred are

sul fonate salts for exanple tetraethylammoniumsalts of 10 C12H25S03 or
C8F17S03 . 1.13. Suitable colorants which are preferred are pignents
together with organic and inorganic cola¥ants. 15 1.14. Conpounds contai ni ng
epoxy groups, such as 3,4- epoxycycl ohexyl net hyl

3, 4- epoxycys| obexyt £qf boxybai 8o, B0oRO| MuEISrof N0l MELG¥L-bBEhACE) BREABN
epoxysilanes. 1.15. Conpounds contai hi ng anhydrlde groug such as naleic
20 anhydri d'éPO%YJ%%ﬂPFP%a%mﬁydﬂld@nclo@h%éﬁfélﬁn%?dlp@hlémaﬁd cpanfal fedanhydri de.

Lsed i naivi iP5 ES dolifots - ofo0ih A ORh, TORR PRECR SRHATTY (Te

present invendi dinadle both honopol ycar bonat es and copolycarbonates t he
pol ycar bonates may in known manner be |inear or branched. 30 Sone, up to 80
nol % pr%ferably from20 nol%to 50 nol % of the carbonate groups in the

pol yearbonates gul&abls, BECORN RE-LOLNEn4NYEN! bONRT agu?@e&ep' aced by

aromatic i carboxyl Tt acid ester groups pol ycarbonates, which 30

cont ai n bot hPatydarkesnatet of Backeni/Bracnd BudsastdffrBsndbheshef Vaiomatic

di car boxylic aC|ds %$cor orated |ng the. nol ecul e chain, are, precisely
S Y@

stated, arortic PaLar bBARY RESCELE - SF Y?EF??”S sake, in the
present 5 a@@ilﬁ%é@é‘sEQFV, apgrSUNSHERE VBHeL i MEngeReT VEchBEM 1992,

10 pages 117-299.

The thermoplastic polycarbonates, which are preferably used

in the process, including the thermoplastic, aromatic

polyester carbonates, have an average molecular weight M,
15 (determined by measurement of the relative viscosity at

25°C in CH,Cl; and a concentration of 0.5g per 100 ml

CH,Cl;) of 12,000 to 120,000, preferably of 15,000 to 80,000

and in particular of 15,000 to 60,000.

20 Diphenols suitable for the production of polycarbonates are
for example hydroguinone, resorcinol, dihydroxydiphenyl,

bis (hydroxyphenyl)alkanes, bis(hydroxyphenyl)cycloalkanes,

g

bis (hydroxyphenyl) sulfides, bis(hydroxyphenyl) ethers,

bis (hydroxyphenyl) ketones, bis (hydroxy-phenyl) sulfones,
25 bis(hydroxyphenyl) sulfoxides, a,a'-

bis (hydroxyphenyl)diisopropylbenzenes, and the ring-

alkylated and ring-halogenated compounds thereof.

Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis(4-
30 hydroxyphenyl) -1-phenylpropane, 1,1-bis(4-

hydroxyphenyl) phenylethane, 2,2-bis(4-

hydroxyphenyl) propane, 2,4-bis(4-hydroxyphenyl) -

methylbutane, 1,1-bis(4-hydroxyphenyl)-m/p-



-"thernopl astic, aromatic pol ycarbonates”. Production of the pol ycarbonates
to be used in the process according to the invention proceeds in known
manner from 10 di phenols, carbonic acid derivatives, optionally chain
term nators and optionally branching agents, wherein for production of the
pol yester carbonates sone of the carboni®2 acid derivatives are replaced by
aromati c dicarboxylic acids or derivatives of the dicarboxylic acids, 15

speci fical | §iikBpaegplBansenwi th, bhpisasbmashglsaructural units to be
replaced in the aromatic polycarbonates by aromatic dicarboxylic acid
ester struchyf&PxyRhesyl) pepRRRS . r BLE(RNG" @ém?HBYéréductlon of

polycarbonaﬁgérQQgﬁhggyggﬁgtﬁghedo§n2|Blgqugeﬁ§g§£ﬁggtgnt speci fications

over the ears. 'Ref erence W | e here, nerely by way
of exanpl e, hydrsgyphéhy17§hephﬁéryba9d3PBySnmsthylPekhydrb&y@heayl Pol yner

25 Reviews, Volune 9, Interscience Publishers, New York London Sydney
1964; D. & PR&GBPSek2: B-PispdpandiBRANYL - ke S¥ EROXEBREBYA! 62 "Resear ch Cent er,

AL\ ed ChemhygalyEroaRgt | ons MG hoboime: 01 NaBESEYH290) rgnt hesi s of

Pol y(ester Carbonate) Copolyners" in Journa Sci énce ol yner
Chemi stry Edﬁusoproyyﬂbemgené5 902¢1886) 1, 13bisl4- Eydmbagphenyﬁﬁlgo P.R
Mul | er, N. Nouvertne AIER f "Pol ycar bonat es"” in Encycl opedi a of

Pol ymer Sci énce> aHHlmﬁﬁg EXF'GbeXQBFune 11, Second Edition, 1988, pages
648-718 and finally 5

10 Particularly preferred diphenols are 4,4'-

=> dihydroxydiphenyl, 1,1-bis(4-hydroxyphenyl)phenylethane,

" 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(3,5-dimethyl-4-
hydroxyphenyl) propane, 1,1-bis(4-hydroxyphenyl)cyclohexane,
1,1-bis(4-hydroxyphenyl) -m/p-diisopropylbenzene and 1,1-

15 bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.

These and other suitable diphenols are described for
example in patent specifications: US-A-3 028 635, US-A-2
999 835, US-A-3 148 172, US-A-2 991 273, US-A-3 271 367,
20 US-A-4 982 014 and US-A-2 999 846, in German published
patent applications 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, French patent

‘
N

7 specification FR1 561 518, in the monograph "H. Schnell,
Chemistry and Physics of Polycarbonates, Interscience
25 Publishers, New York 1964" and in Japanese published patent
applications 62039/1986, 62040/1986 and 105550/1986.

In the case of homopolycarbonates, only one diphenol is
used, while in the case of copolycarbonates two or more

30 diphenols are used, wherein the bisphenols used, like all
the other chemicals and auxiliaries added to the synthesis,

may obviously be contaminated with impurities originating



'Dr. U Gigo, Dr. K Kircher and Dr. P. R- Miller "Polycarbonate" in
Becker/ Braun, Kunststoff-Handbuch, Vol. 3/1, "Polycarbonate, Polyacetale,
Pol yester, Cellul oseester”, Carl Hanser Verlag Munich, Vienna, 1992, 10
pages 117-299. The thernopl astic pol ycarbonates, which are preferably used
in the process, including the thernoplasgtsc, aromatic polyester carbonates,
have an average nol ecul ar weight M 15 (determ ned by neasurenent of the
relative Vi $easi theakynghEsia %%Qé%fangleheagﬁe%r%l 0B 59h 28120 tRer 200 m
CH2C12) of 12,000 to 156 0, 000, preferabl 000 to 80,000 and in
particul ar Dhelsleaﬁesb @OSS®0162®a®|mh@n@h31§U|table for the production of
pol ycarbonates are for exanpl e hydroqui none, resorcinol, dihydroxydi phenyl,
bi s( hydr oxyphenyl ) al kanes, bi s(hydroxyphenyl)cycl oal kanes,

bi s(hydr oxyplieayb) esehbldes erhinbhyes0xyRhesyYh) mehbehenolki spidydr oxyphenyl)
ket ones, bis(hydroxy-phenyl) sul fones, 25 bis(hydroxyphenyl) sulfoxides,

a,a' - b|§(h?@ﬂ@%9§h@ﬁyﬂ}§|a§@§ﬁepﬁubéﬁbéﬁe@onaﬁgeﬂﬁéSrﬁﬁ@ paerplat ed and

hal h f f d
AP AN e b et S il s et Kl B e
1, 1- bi s(4- bwdwpy@h@myl bpﬂgaybetbapﬁenalz bi-at 4onbydhexyphamyd ppriepane,

2, 4- bi s(4- hydr oxyphenyl )-2- nethyl butane, 1,1-bis(4-h droxyphenyl) mp 32
di i sopr opy| BeRY&REenpl2- bﬁ%@@hﬁﬁPﬁ§lSEChh?GrBX?bH@ﬁ?P%&P@Ban@

bi (3, 5- di Myt fvh o ¢ pRARXY BNERYILEBENRRC and: 27 B, 322 pdbiBA et ang

10 the mixtures thereof.

)

' Suitable monocarboxylic acids are benzoic acid,
alkylbenzoic acids and halobenzoic acids. Preferred chain
terminators are the phenols of the formula (I)

15
R®-Ph-OH (1)
in which

20 R°® denotes H or a branched or unbranched C1-Ci1s alkyl
residue.

The quantity of chain terminator used amounts to 0.5 mol%
to 10 mol%, relative to moles of diphenols used in each
25 case. The addition of chain terminators may take place

before, during or after phosgenation.

Suitable branching agents are the tri- or more than
trifunctional compounds known in polycarbonate chemistry,
30 1in particular those with three or more than three phenolic

OH groups.



- hydr oxyphenyl ) propane, bis(3,5-dinethyl -4-hydroxyphenyl) 5 sul fone,

2, 4-bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) - 2- net hyl but ane,

1, 1- bi s(3, 5-di et hyl - 4- hydr oxyphenyl ) - ml p- dii sopropyl benzene, 2,2- and
1,1 -bis(4-hydroxyphenyl)- 3, 3, 5-trimethylcycl ohexane. 10 Particularly
preferred di phenols are 4,4'- dihydroxydighenyl,

1, 1- bi s(4- hydroxyphenyl ) phenyl et hane, 2, 2-bi s(4-hydroxyphenyl) propane,

2, 2-bis(3, %@iﬁ@éf@'bﬂan&ﬂﬂrﬂ@ﬂ@&@@é"éﬂé OfR€example phloroglucinol,
1, 1-bis(4- hij/droxyphenyl)cyclohexane

1, 1- bi s( 4- Wy oddmsieryd )2 nd pé dE ¥ 5ot opyd Bery eplecantl) hepteme-2, 4, 6-
bi s(4- hyd t i tabl
d:;ﬁenorsrgre %8@% %ed' té{gggﬁ%¥%£¥%ygﬁ%éﬁ?ﬁh%%ggﬁ|ca??ghg pﬁé—%gg 828e

635, US-Av2hy&&5kﬁﬁﬁbny£}weﬁzééé 1721, US4 24 99d 238y phisn Al BePHAnd67, 20
US- A-4 982 014 and US-A-2 999 846 in German publlshe? gatent applications
DE-A-1 570 70B(4 DRYRroxyeiengh) Prgnylvetioare 052, 2 DRl A%, 2181966 and DE- A- 3

832 396, Fr i gﬁgn 61, 548,; st he nonograph "H
Schnel |, en1§£$%ﬁg$%ﬁiﬁgs%%2§%$ g%? car %onates lIntersmence 25
Publishers hNgmo o e 19648 onopy h) ph@ambsezp@bblshﬁdhpéreny 5&pplications

62039/ 1986, 6 040/1986 and 105550/ 1986 he c se of ho y onat es,
onl'y one diPh beuzy L el MGhhy EPhenehe %ag E%ﬁ%??%%ggg g g ?ﬁo or

nore 30 di phepelSxRbe ppprgpgﬁglnhégg @L@phenols used, like all the other
chem cal s and aUX|I|ar|es added to the synthe5|s may obV|oust be

cont am hét edyewrerypheuyl i sesropy ) pheiny) S8thétenephehsyhchestert her eof ,

aIt?ough |tté§r9?f'ﬁ§-{gxtohgg§1 meghgkggnes%r£?£s|2|e Caw mat erial s.

hydroxyphenylisopropyl) phenoxy)methane and 1,4-bis(4',4"-
dihydroxytriphenyl)methyl)benzene together with 2,4-
dihydroxybenzoic acid, trimesic acid, cyanuric chloride and

15 3,3-bis(3—methyl—4—hydroxyphenyl)—2—oxo—2,3—dihydroindéle.

The quantity of branching agents optionally used amounts to
0.05 mol% to 2.5 mol%, relative again to moles of diphenols
used in each case.

20
The branching agents may either be initially prepared with
the diphenols and the chain terminators in the aqueous,
alkaline phase or added prior to phosgenation in solution
in an organic solvent.

25
All these measures for the production of polycarbonates are

wholly familiar to the person skilled in the art.

Aromatic dicarboxylic acids suitable for the production of

30 polyester carbonates are for example phthalic acid,
terephthalic acid, isophthalic acid, tert.-butylisophthalic
acid, 3,3'-diphenyldicarboxylic acid, 4,4'-

diphenyldicarboxylic acid, 4,4-benzophenone dicarboxylic



-Suitable chain term nators are both nonophenols and 5 nonocarboxylic acids.
Sui t abl e nonophenol s are phenols, al kyl phenols such as cresol s,
p-tert.-butyl phenol, p-n- octyl phenol, p-iso-octylphenol, p-n-nonyl phenol
and p-iso- nonyl phenol, hal ophenols such as p-chl orophenol, 2, 4-

di chl orophenol , p-bronophenol and 2, 4, 6-1%i bronophenol, and 10 the m xtures
t hereof. Suitabl e nonocarboxylic acids are benzoic acid, alkylbenzoic acids

and hal obenzeig asids.p bgﬁ%ﬁﬁéﬁgnéhéwaﬂ)@k%Bét aesapr g, hepBeaals of the

formula (1) 15 R6- (r) whi ch 20 R6™ denot es or a branched or

unbr anched €Eh618datayboxvéscdaeldThé qUadnph9nyﬁ graifaneedacaaborydded
anpunts to 0.5 nn% 2 W re ﬁtlvi nol es f dlgﬁeﬁogs used in each
25 case. Thg&® égdl ? fafRTPRFHPHEEY %pﬁﬁgapgke pﬁgg Before, during or

after phosgpnghygmnd§uLnabhedbeaggbkpgiaggaga_are the tri- or nore than
trifunctional conmpounds known in polycarbonate chem stry, 30 in particular
those wi Ph three or nore than three phenolic OH groups. 34 Suitable

branchi ng, 380t Ae aLEohQL jEXATRLECBOLOEAOLUCHES! 5 ¢ 15 perephthalic acid

di net hyl - 2, 4n87/bri 1 64phyHadxyphenyl yhephaaee @a3t5chﬂa¢4y preferably
hydr oxyphenyl ) benzene, 1,1, 1-tri (4-hydroxyphenyl)ethane, 5
tri (4-hydr oX§Bfenyl ) phenyl net hane, 2, 2-bi s[4, 4- bi s(4-

10 Dicarboxylic acid derivatives are dicarboxylic acid
dihalides and dicarboxylic acid dialkyl esters, in
particular dicarboxylic acid dichlorides and dicarboxylic

acid dimethyl esters.

15 Replacement of the carbonate groups by the aromatic
dicarboxylic acid ester groups proceeds substantially
stoichiometrically and also quantitatively, such that the
molar ratio of the reaction partners is also repeated in
the finished polyester carbonate. Incorporation of the

20 aromatic dicarboxylic acid ester groups may proceed both

randomly and in blocks.

Preferred methods of production of the polycarbonates to be
used according to the invention, including the polyester
25 carbonates, are the known phase boundary process and the

known melt transesterification process.

In the first case, the carbonic acid derivative used is

preferably phosgene, in the latter case preferably diphenyl
30 carbonate. Catalysts, solvents, working up, reaction

conditions etc. for polycarbonate production have in both

cases been adequately described and are adequately known.



hydr oxyphenyl ) cycl ohexyl ] propane, 2, 4-bi s(4- hydroxyphenyli sopropyl)phenol,
2, 6-bi s(2-hydroxy-5"- nethyl benzyl) - 4-net hyl phenol ,

2- (4- hydr oxyphenyl ) -2-(2, 4- di hydroxyphenyl) propane, hexa(4-(4 10

hydr oxyphenyl i sopr opyl ) phenyl ) ort hot erephthal i ¢ ester,

tetra(4- hydroxyphenyl ) net hane, tetra(4- (43¢

hydr oxyphenyl i sopropyl ) phenoxy) net hane and 1, 4-bis(4', 411-
dlhydroxytrTﬁaegﬁhygﬁk%bhhtge&6%&%15%9%6%565Wk58n% %cd$ﬂ®ﬁ%£%¥b%ﬂ%9'c aci d,
trimesic acid, cyanuric chloride and

3, 3- bi s(3- n&mhyht4onydﬁwxvph@m?bpsgedxQDZOSS@ﬁpﬁdr@nmmﬂhgs affe quantity of
br anchi ng agents opti onal | £ used | % t 5 nnl@b relative

again to nol&S EFeEthERoltee gggge l@&@ﬁ Egggesfdn?h g' agents may

ei ther be i aktbabbhcRr eRaMednWvihh mettheddi pRenaks 1t1faelc@wlrtﬂ &/Hd nators
in the aqueous al kal i ne phase or added prior to phosgenation in solution
in an organpéowwmg PEamer erfesonveasiras 1t sont e lycedirsriage -of

pol ycarbonates are wholly famliar to the person skilled in the art.
Aromati c dicarboxylic acids suitable for the production of 30 polyester
carbonates are for exanple phthalic acid, terephthalic acid, isophthalic
acid, tert.-butylisophthalic acid, 3,3'-diphenyldicarboxylic acid, 4,4'-

di phenyl di car boxylic acid, 4, 4-benzophenone dicarboxylic 35 acid,

3,4' - benzophenone di carboxylic acid, 4,4 -diphenyl ether dicarboxylic acid,
4, 4" - di phenyl sul fone dicarboxylic



-acid, 2,2-bis-(4-carboxyphenyl)propane, trinethyl-3-

phenyl i ndan-4, 5" -di carboxylic acid. 5 O the aromatic dicarboxylic acids, it
is terephthalic acid and/or isophthalic acid which are particularly
preferably wused. 10 Di carboxylic acid derivatives are dicarboxylic acid

di hal i des and di carboxylic acid dialkyl ®sters, in particular dicarboxylic
acid dichlorides and dicarboxylic acid dinethyl esters. 15 Repl acenent of

t he carbonatgagppeps by the aromatic dicarboxylic acid ester groups

pr oceeds subs?%%Frélly stoichionetrically and al so quantitatively, such
that the nolar ratio of the reaction partners is also repeated in the
finished poﬁ*ga 2L farbonate. I ncorporation of the 20 aromatic di carboxylic
acid ester g+ﬁu%s—ﬁay proceed both randomy and in bl ocks. Preferred

met hods of production of the polycarbonates to be used according to the
invention, including the polyester_ 25 carbonates, are the known phase
boundar y° pr 5 ed3sCanBot fkingnolhoRely TeaRsadt BYiRrEaFFBNCHEEEESE. In the
first case, opi.CrACHdqdeyi [ us j e e, in
R e e e S A el
wor ki ng up, anéadicbhocondthanasaetcrehore@of yoar boaateapr oflucti on have in

both cases been adequately described and ar adeaugt?ky kﬁomn. 36, The
pol ycar bonaP8l¥6arBPRgteonrpe¥i PEoRk acEﬁFﬁiﬂg £89PnEd/ PnvEREi BR1AEY VEe

processed iptQ-shapedoarthe! §518R9rbonate is 1.293. The colour index

10 YI of the polycarbonate is 1.6. The diameter of the screws
in the pressure build-up zone is 158 mm. The pressure
build-up zone is of triple-flighted construction. At the
point of additive addition, the polymer stream has a
temperature of 380°C. In a tightly meshing twin-screw

15 extruder, 400 kg/h of polycarbonate second-quality product
were melted with 30 kg/h of additives and incorporated with

the main stream at a temperature of 305°C.



extrudates on the conventional processing nmachines in accordance with known
nmet hods and in conpliance with the 5 processing paraneters conventional for
pol ycarbonate. 37 Exanples Exanple 1 5 In a co-rotating, tightly neshing
tw n-screw extruder according to DE 199 14 143 Al, the solvents

chl orobenzene and di chl or onet hane arg renoved froma stream of

pol ycarbonate flowng at a rate of 45 b kg/h. The relative viscosity of the
pol ycarbonate is 1.293. The col our index 10 Yl of the polycarbonate is 1.6.
The di ande!8M%f the screws in the pressure build-up zone is 158 nm The
pressure build-up zone is of triple-flighted construction. At the point of
additive addition, the polyner streamhas a tenperature of 380C. In a
tightly nkeshi igcomimescpmeest ForemixinglpolymdOteksMith aiddipivey oukidpoh fire, in

second-qual it roduct ,.were nelte i t.h 30 kqg/ f additives and
oo porar ed. wPTHON Phs dideral roao A p BrssiPr e pERRsoer ST e e 1
A continuous RKAGESSsdIah ikt %ife BeAn @lle Rk cWhthiiAdHblkdnvRyrhét dntiaui d form

in solution or in di s(gersi_on, in particular in a process for the production
of a pol yner, leashandedditive édcombinpdatvith g ispoond streama rin@d slecaspr @atAniedNt ai ni ng

nol t en pol yner eas it i ] i . stream
(i st ream MO RymE" b ARFuAE b U, drf GRHINACHA T 10 e
conbi ned st r eaemperatutavfithafirst ftecamt ie bglewahatoéthefseddnd strearst stream i s bel ow

that of the second stream 2. A process according to claim1l, characterised

in that the second stream has been degassed prior to mxing in a degassing
Zzone. 2. A process according to claim 1, characterised in that the second stream has been

degassed prior to mixing in a degassing zone.

3. A process according to claim 1, wherein the extruder contains a pressure build-up

zone wherein mixing occurs.

4. A process according to claim 3, characterised in that the pressure build-up zone of

the second stream is cooled.

5. A process according to claim 1, characterised in that the first stream is formed of

molten second-quality product.

6. A process according to claim 1, characterised in that the polymer is
polycarbonate.
7. A process according to claim 2, wherein the content of residual volatiles in the

main stream after degassing and before introduction of the side stream is less than
1000 ppm.

8. A process according to claim 7, wherein the content of residual volatiles is less

than 500 ppm.



3. A process according to claim1, wherein the extruder contains a pressure
buil d-up zone wherein m xing occurs. 4. A process according to claim 3,
characterised in that the pressure build-up zone of the second streamis
cooled. 5. A process according to claim 1, characterised in that the first
streamis fornmed of nolten second-quality product. 6. A process according
to claiml, characterised in that the-”polyner is polycarbonate. 7. A
process according to claim?2, wherein the content of residual volatiles in
the mai nd-str eAmreseserccaiditgssi dijmahdvhsssin the tempeatiie of g side stigamdp e st ream
is less than ording to claim7, wherein the
content of reé%%%g? vok£§FP£28@§ﬁﬁ@§%éﬁ@han 500 ppm 39 9. A process
according to claim1l, wherein the tenperature of the side streamis at |east

20 K bel ow that of the in strea 0. .A process according to cl.aim1,
wherein t t é?céf%?cﬁg‘gfngt'i‘?ec%‘md ey Q@maﬁfat"lf%agfhe %SUGANIHAL hat of

the main streagyst 44 K RIRL HESSha e fied@. t o claim 3, wherein the tenperature
at the inside of the wall of the extruder is at |east 40 K colder than the

tenperature of the conbined stream 12. A process according to claim 2,

wher ei n degassjng i s perf.ornmed,i.n ti ght neshin o- rot at.i,ng t n-screw
o oor - BE2S oABedefs RERHITE G140 £ e o SRR RO BF bR M BCr =
12, wherein thef dxtextiledr i QntlgdsnA0K ok Whizd b tbdiperdfire 0N ehe Bdthisingl Ng onl 'y

conveying el enents. 14. A process according to claim 13, in which the

pressure bui |l d§pMzone contains triple-flighted el enents of snaller
external dianeter than the degassing zone.

12. A process according to claim 2, wherein degassing is performed in a tightly

meshing, co-rotating twin-screw extruder of double-flighted configuration.

13. A process according to claim 12, wherein the extruder contains a pressure build-

up zone containing only conveying elements.

14. A process according to claim 13, in which the pressure build-up zone contains

triple-flighted elements of smaller external diameter than the degassing zone.



