« Progess for mxing polyner nelts wth additives The present invention

‘reldtes to a process for mxing thernoplastic polynmer nelts with
additives. 5 The reasons why thernoplastic polyners are provided with
additives prior to processing into end products are very varied. The
pur pose of incorporating additives is for exanple to extend the service
life of the consunmer articles 10 produced fromthe pol ycarbonate or to
i nprove colour (stabilisers), to sinplify processing (e.g. nould rel ease
agents, flBwoeess| fari msxingt pelpmer mgdhes¥ibh addadapes pol yner
properties to certain stresses (inpact nodifiers, such as rubbers; flane
retardants, colorants, glass 15 fibres). hAxing pol ynmer streans with
appar at us i“héh PEs¥ht hoHbe E‘?éﬂh“geﬁé{:éé Eé bbé&st @otéh iRehgon skilled
in the art % OVGFVIGM/O? machi nery an ratus use or this 20
pur pose isthenmdplastéxapplgmen m&mnstwnohfadExtﬁuasonstechnik I -
G undl agen" by Hensen, Knappe and Potente, Hanser Verlag, 1989, | SBN
3-446-14339- 4, pages 369 to 375. Types of machines listed therein with
whi ch suchpy i %éQS H§ {?ﬁéff%gfgséﬁé gb@ Srécéﬂé" gé&wasasm hn 25
type extruders neag S anetary gear Or transfte extruders and
nu|t|-screadextiuderprlbhlto pccem&exhgudﬁts efldypeoduotat arer very
counter-rotate, mesh tightly gether arranged at a tangent to one
anot her orvariad aFfe EP§Paﬁ§e° fiBﬁPBH@raﬁé{l‘HeP dfpiMescl8wlext r uder s
are the MosLaGOREDBo SQcERL BhE! 08.Lasks1 webN FREhLNEEY LR A0V BYes
parts, specla | ements are conventionally used as are listed for
singl et0 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 rubbers; 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
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




i
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andztwi n-screw machi nes in "Kunststoff- Extrusionstechnik I 2

-G undl agen" by Hensen, Knappe and Potente, Hanser Verlag, 1989, |SBN
3-446-14339-4, page 370, Figure 10. Exanples are knurled elenents for
single-start screws and kneadi ng disks for synchronised, tightly neshing
tw n-screw apparatus. 5 These el enents may ensure good additive
distribution, but have the di sadvantageé of additional energy input,
which nmay lead to an increase in tenperature and thus inpairnent of
product quatirtipdlagecd bgdHenses,akKeakpewantioPohdetge Handesi Vedlag,

reactions at high tenmperature, _This nay happen_10 both by _reaction with
t he polyneﬁ9ﬁﬁt?F§BHr GﬁﬁérlééanﬁveEa%Snag§ktﬁéaPrﬁuﬁphgﬁxP@QéF?oﬁre

partners, RﬂﬁrfﬁénghSmQMtadESSWBQEPEEQBtg&tf%é&é@@gﬁﬁﬁnanEQQ% s@gsksuch
reactions on the one hand reduce e quantity of additives added, so

limting tBerr sgathepniGed, heighhéy hastindetiniedspreduappatatok.t he
reactions may al so have a di sadvant ageous effect on, the quality of the
pol yner 2 f 6RE8RaRpEECRY Si MY PRSYTecHPadr 2dfA tiNps dLE5pABHE 190, oY T
resi dence {i hj t ure ti I ri I
Cirect oont e, GhefbiadhaRRALE" UECaPAT cROART, ERLkBY XpEREL' FRICR, ra

t he pol ynelestir eanafmy nalreaady ibe temparamaicnandsybsasmpad rmexanplfe a

single- or tw n-screw extruder, preferably a tw n-screw extruder, in
whi ch procB¥edeeEpguatétyl r sange BEAA§1YESf LRGP tPhENAEESFi al . These

may pref erﬁ§h¥8§%855ré%%Eioﬁ%ﬁ\%ﬁ?@}é@%ﬁ%&nﬁ%x&?ﬁr&?mr%@ts leayyﬂlaﬁge!ne

constituen egassi ng. mXing 1's a step’i nvofvi ng
di scharge boem bhereaehing. wihhs ttespbaygerr @guiri®s oz otaetraiadditiivesup
of pressure, for exanple, for passage through a spinneret plate. It is
known t hat @88fnyREhogidfurther 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.
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30 W 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 mxers, may also be used to mx in additives. An exanple
of the use of static mxers is described in 5 "Chem sche Industrie",
37(7), pages 474-476. The use of static m xers is unfavourable however,
since, as a nenber connected downstream of a machine, if they are stil
to have an industrially acceptable pressure drop, they have residence
ti mes whi chli RBANF1PRE, pPéddes. eTREPAtEr W3EHPEL1DOHABE RASL Sei €Rer be

lied b ' ' Lat i 1N LW,
Pl LT anaychlfeHPRLRER RULLUAST nateilo b8 ARRACLA! RN B ves,

addi ti onal pasesahbYe bOr theessur efbgthdigpmiketrsexangeecaipedr ipunp,
which is associated with additional costs and additional residence 15
time an8 t Atbepisanet Indna§Eiede 40 (39.80R9RF Ad4chi’Bes TAEf YEEhSE process

o LI PSR 1S3, QeSS Sl 400 80580 A5

extracted toafeatsdi Boshkeabunt BE adaathies, ai€ theyedre shilhetsi de
stream by nmeans of a nelt-fed extruder _and mxed wth the main stream
agai n by nbaWg ap andugtréalhiyxeFcenrtabdadparcagecoflroni s theycdsyei s the

i ncr ease, Ldable i Xt L, .bLN e re_of rt of 25
the main sf%ggégh%ﬁi%Emﬁgybggcghéhggg hghg bggg%gg?hggggﬁang§%§Fethe
pol ynerocandrep mbetokheheland abbowedubgesheedpsegendaeyti-edeti ontieh the

addi ti ve components
1s 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
associated 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 ccpolyester. Here too, a side stream



. Wth one another or with the polynmer of the secondary or main stream 30
*DE 198 41 376 Al describes a further process for mxing additives into
pol ymers, wherein the Exanples are directed towards pol yester and
copol yester. Here too, a side stream4 is extracted fromthe main stream
this time by neans of a planetary gear punp. The additives are m xed
with the side streamby neans of a stattic mixer and the side streamis
afterwards rem xed with the main stream by neans of a 5 static mxer. In
this process, ektrastadt fposstheembon bEpeeaper ahéssedcnadbguakbahy pfoducts
into the main stream The tenperature is also set at that of the main
stream sBeANEhArYhIeAFuPUPBacTh8naddditiNesaaget MiaednuytBcehe gidethis

temper at ur g rd0 BB, 0007102 2,381 5wt At exir Ler 3y qBagbucy T ger .

roll  millS OF Kneiders may be use mx a |t|ves I'n ycarbonate

in the mel aftdheapasf eemmred oitht brRe maparatiream by haanaaaﬁ appar at us
is not described. Al this 15 apparatus has the di sadvantage that it may
damage PheStpblynBixard LRethddi PFPE8sBy éﬁeﬂgynphpgpsﬁh81§s§@0|ated

te”peraturgpggfégéﬁ %Ora?ghan ugﬁ Ehergggugég ¢nPE! ERON mBea sgragmA | S

only suita ory FOCESs™1'S "déscr 5 972

273 in mhi@heate@péyaaﬁb@nabeaié@ngébeaaethaago@reﬁésmahﬁ sateafyced into
an extruder in liquid form optionally degassed therein and m xed with a

m xture of SpehyehaboharefuhdradaripnesefThhe adfktivesi wagi pAerradted as
a solids muture QL YL@, 80

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, opticnally 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 homogenecus mixture

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

blocks or barrier zones, are required which increase the



. 25 gncillary extruder in nmolten form Process tenperatures and details

+ of the screw configuration are not given. The use of second-quality
products is not exam ned. The addition of solid polycarbonate has
di sadvant ages, since this material has first of all to be nelted, before
a honogeneous m xture 30 is produced. For this purpose, nelting el enents
known to the person skilled in the art® such as for exanpl e kneading
bl ocks or barrier zones, are required which increase the 5 tenperature of

the main stepparapdrbhys tBdumeihhetrasahi hitd ehukheepobycanbonabeityhe
foll ow ng applications and publications also belong to 5 the prior art:
The screwsobf theghelycaebanage -co-rotating twin screw extruders may
conprise one or nore flights. These days, double-flighted systens are
general ly used, although 10 triple-flighted systens are still used. The

screw geoneheYfo®lolvi 88t hypMesht iBnsCanAobabligat WoAsSanew BellbHgeEs i s
known to the person skilled in the art and has been discussed in detail,

for exahpl ehenprGeonerkey of Fully- Wped Twi n-Screw Equi pment", Pol yner
Engi neeri ng and 15 Sci ence, Septenber, 1978, Vol. 18, No. 12.
Conventionally, tightly neshing, co-rotating tw n-screw extruders have a

singl e screnedsapBivar oFheQyaRoyt nbBe i ABChiBercPEL188 tédikd3chkwdescri bes
an apparatus for degassing 20 plastics, in particular high nolecular
wei ght pol gsarbdaasemayokaomponse whechrconsestsights.t Rhasscdewsext r uder

ComPr 31 n0aL B FLTESLR 8%, ceB ksl allnacha. g, SAlE, cLierLign, TS
upstream of riPecPEeSSHERADWLLHEHR are still used. The screw geometry
of tightly meshing, co-rotating twin-screw extruders is
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 pclycarbonate
soluticons, 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.




» 25 zone. DE 199 47 630 Al describes a process for continuous production

" of a thernoplastic polynmer blend and use thereof. In this process, a
streamis extracted directly 30 fromprimary production and nmxed in a
m xer, especially a static mxer, with a side stream of another polyner,
which may contain additives, in order to obtain a polyner blend. 6 DE
100 50 023 Al describes a mi xi ng apparatbus and a process for the
production of nelt-processable noulding conpositions, especially
additi ve bBEches, 50s02g Awdsscenwbesnghmhrsng Thpparanast and bhepweeasthe

two screw pachines is. 5 cooled. "Plastverarbeiter", 11(43), 1992,
" St at i sche§°M sRReRTPAUCHEPRKAhsT'EL br PYergfBaPL GngouhdiNEer st el | ung”,

gives an 88&&8&?@&855?h@sﬁbé&&@lgpﬁﬁéitEGé ﬁ@teﬁesteue§§§05weds@k%a 10
static mixers, examning Ih partitular the various possiblFe 'uses for the
nodel SMX séahinesi xXBhe thessituser hesweennthadiwng bheewnmachdanati o8 of

| ow-viscosity additives into polynmer nelts. The single product exanple
stated Phef@Phefs the incorporation of mineral oil into polystyrene. 15
The m xing of additives into polyners may take place in principle with

t he above-stated nachinery, apparatus and processes if the stated

di sadvant agpsaateenacbpiedr"201The3bbj eeb20of "Ebet psesest Mi B¥REhHI A Was to
find a process for mxing with additives a main_stream of polynmer,
pr ef er abl yp®| feasbshatEverschedtung undacheretebhied"  pPé¥essasl i m nat es

the di sadvapl pges, obt Pfie PR REng" bp8Rge 1 8hLOYR: ERCaLEPEL BEMRES Qi 1)1 CN
the additives are expose%

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 o©il into polystyrene.

15
The mixing of additives into polymers may take place in

principle with the above-stated machinery, apparatus and

processes 1f 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,
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



]

25 to be mnimsed. Furthernore, it should allow the use of so-called

"second- quality products: 30 It is known that there is a w de range of

specifications for thernoplastic noulding conpositions with which the
person skilled in the art is famliar. This may for exanple be nunber-
or wei ght-average nol ecul ar weights, chem cal 7 conposition, degree or
order of branching, contents of volatlﬁe or extractabl e substances,
degree of crosslinking of elastoneric phases, viscosities at different
shear ratesmpanitiéhomdégdea oeootrdéatsobf baddchiugs, conneantsobf 5

t erm nal oggs of nol ecul es, content of infusible and/or disco| oured
particl es, Votohtl ec%Foﬁ?tB?cﬁﬁPﬁ?o?uFﬁEaBFﬁauc@egé??ePffBFﬁﬁFéﬂpbhngThe

reasons “hdftQPéﬁtéﬁgf%E ?H&é 8% ?§¥coQ?t&8£ré9989 Eé?ehkkgﬂ%é mani f ol d.

It may for exanple esu varrations in t e quality of the
starting lfatmsermaltoflow andexy mdeenaagefo&ddnsiuesLoosntentheof
process. A further reason for a_product which does not conp

speC|f|%atF%ﬁ@lﬂﬁ$ PFRUPH St afpl ﬁﬁub?ﬁceaﬁFE§nto?f hngﬂélﬁé@daﬁg/aépart
fromthe S@fﬁ&%%&g%es &@egclggangaa hEBY?QPUBrofoP&OQECEhEég§5dugg'S

product whic ot conmply mnt §pecifrcafirons Is here sighated
second- quaaftyrpfodual at Senonthgquatabynpreductkesanspatyfbeatsohd may
connerC|aIIy at _reduced prices or have to be disposed_ of, which causes
hi gh cost sP@antnfespged aﬁee%w?‘@hﬁ%n@@mm%ac%tdm@Yt fotinfsaBRLEr he 2

COM U | O BLAE SSEUEBR LpbeiACCHISLeAST B B! D Beko A0 brocess

use oflgecoaderiali by pfoduceSyinidennengeO@fmﬁlbrﬁbelons 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. Seccond-gquality 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 cconnection with the
apportioning of additives is neither disclosed nor

25 suggested in the prior art.

The present invention accecrdingly provides a continuous
process for mixing polymer melts with additives in liquid
form, in soluticon 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




, appertioning of additives is neither disclosed nor 25 suggested in the
"prior art. The present invention accordingly provides a continuous
process for mxing polyner nelts with additives 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
strean) containing nolten polyner and &t |east one additive is conbined
with a second stream (main strean) containing nolten polynmer in an
extruder tpield@ ghel dtpeaamsanéaimantatntheatempertenper afutbeotitrbe first
streamis below that of the second stream The present invention is a
cont i nuousSpFeRBsES @eéﬁﬂrEE@ErPgeHh?ns?ﬁﬁpdaSFF?§F st ream cont ai ni ng
nolten polynmer and at | east one additive is conbined with a second
stream contai ning nolten polynmer, in order to formone streamof a

pol ymer comhesptésent Thaveropenatisre obnthauotisr prostseamis bel ow the
tenperature of the second stream 10 and the additive used is_present in
i qui d Poreharactesiaefoanofhfh d@i S5pEFSi BRTeRM QOBFE#@FFEdm@ 88i nent ,

e occondatiheahy deongasd BRLOLAaLEs e SOTBLABTM: Dithen ChESha

stream De as ces e con resi €ss than

1000 ppm gteéenabbytheasnyhanl bR §519ﬁ€t,|mnaofdétheb peefmebned
enbodi nent, the first streamis conbined with the second streamin the
pressure beFreaupofzaneolymerpeensasatbant dThe teMESratuke 96n&hen t he

cxlruer |l ol LU PLESRUIE! Fu” pEHEEh g8 L. oL pAEhapRLEched
pref erabl yad@Kehkoneait @8 used is present in liquid form, in
golution 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



. thatt of the 2nd stream The maxi numtenperature difference anounts in
“general to 150K, preferably 100K. The pressure build-up zone is
preferably cool ed, such that the 25 tenperature of the internal wall of
the extruder in the pressure build-up zone is at |east 40K, preferably
at least 80K, particularly preferably 150K, |ower than the tenperature
of the conbined stream The maxi mumtenferature difference amounts in
general to 200K, preferably 100K. 30 Preferred, particularly preferred or
very partianéastgte@rebebeepreﬁbndédenpsraieulhnkp phefbrmallecuseeny
par anet ers, def|n|t| ns and expl anations which 9 are stated to
be preferr%ﬂrtggFf?E YaPF? %Fé?grred or very particularly preferred. The
definitions, paraneters, conpounds and explanations 5 stated in the
description generally or in preferential ranges may, however, also be
conmbi ned tDigetdefiaitibhs, paremebetspenotnpeupdst andl akpiangesoand
preferential ranges. The process.is particularly well suited to_being

per f or ned Sﬁ®t%¢ré@tFyeaﬂﬁéFrHEEégglﬁ@n?ﬁa%%ﬁ QénénnﬂEﬁﬁﬁEenE%3é55|ng of
| b 9 whi ch
pol ycar On?%ﬁ?éﬁergggcrhgﬁgvéfw Xagprhe b@ré%gég t&é?%ﬁérp‘ét wh 1 o~

resi dual te renoved ron1po|yc nat e SO-ca ed mai n
strean) iniaetwatseerWw kst padeicular oafdgest andr pre¥€etbnaisal eahges.
product, additives have to be 15 m xed with the pol ycarbonate. According
to the invention, for this purpose this main streamis mxed with a side

e o S ko eho ROt eLe 0TV T KL BacEe BELNGRERRTSLEGH (1
melt foomdibhéehlhasfbeendegassing 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-gquality products not complying with specifications,
since the product cbtained 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




s 20 treated by processing in a machine, is mxed in the sane mnachine with
" a side stream of additives and nolten granular product, wherein this
side streamhas a | ower tenperature than the main stream This nethod
surprisingly suppresses undesired secondary reactions of additives and
pol ymer and 25 thus results in products which have very good i nherent
col our and excel |l ent applicational propEfties. Furthernmore, this process
surprisingly allows econonmic reutilisation of second-quality products
not conpl yéindge Wt hesmecsf cobliepnshanstheemahe prodamt pbeaenadloveyal |
has good quality and 30_corresponds to the specifications. It has
addi ti onal$9 BeePa¥bifdlarhy P%eﬁgrala}mamé | K- ¥5vBﬁ?a‘BiL§°for t he

Tarn st oot r b SBabP BRUA' st Phir BaPd g "RE CPAY  BrERR0% PRI "o

al so surpipstageyhheea fauodrabae éﬁﬁétﬂgoﬁfthéeqpaessyrefbuhédflnplzone
has a favourable effect on the quality of the final 5 product. The
processSi sPPad¥Feul arly favourabl e when using a single- or tw n-screw
extruder. 10 Degassing is preferably perforned beforehand on the

machine. It is preferred for the side streamto be produced from nolten

pol ymer meteéiprocésshas parpitelagly beesuteund dhetihatiagnhxkunglef

sal eable quality is obtained even if second-quality product or recycled
pol ycar bon@¥ et Wb eBFEEW £XLL8@Erin the side stream The additives are
preferably fed partially or wholly to the 20 nelting nenber for the side
stream

10 Degassing is preferably performed beforehand on the

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
associated 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



a It has likew se surprisingly been found that it is possible to dispense
"wth the use of special kneading or mxing elenents for incorporating
the side stream It has been 25 found that the m xing action of the
pressure build-up zone is good enough to produce a product which
conplies with specifications. The additional increase in tenperature and
associ ated reduction in quality caused by the additional energy input
may thus be prevented. 30 The nelting assenbly may be designed by a

per son skithedsame bheoppbsaceoddragtiontheapmnudtiatreandxopydeor exanpl e
be a single-screw extruder, a twi n-screw extruder rqtating in A 11 the
sane or oppokRtendi fBcENBnsang irersépRwOEXEr GAEReadstat PRELPKAPAY  same

di recti on Qrtﬁ%ﬁ958§896éx ?ﬁﬁé%r?BLXtinugﬁﬂEhécégmbeéEEHQEEoEP%gt5“9 in

the same direction or a tTW N-Screw ex rotating in Opposi

di rectionstw$nSsysed. ekovwader, rboBapihgcifl eppbkiappdiatusiand assenblies
known for this purpose, as described in_the prior art, for exanple in
" Pl ast ver appedt eHowever43)n podncipseapidcApBarffyenand psgemblies

Kunst st of F S0 aEDELEURG: Und, L ISEa! ehluagzee LKUNSESLALT pEXLLUsonsteani k

| - Grundlagen HeENsén nappe an ént €, nser ag, 9,

| SBN 3- 446e14@8% 4n payes8v¥Orarbgiiteri(, 1DE440, 399827 AbtabEstf8s41 376
Al or US A 5972273. The nass ratio of the side streamto the main stream
15 anpunt sMpfehenrabnydes Kuastgteffgerpabeisundr kpdprerEpaBlyung”s to

1:20. PossiplgsPOL ¥ PR Bxl st BEsBRANEI R 7 €UGL2RRETLLGAS B ubAsen,
10 Knappe und Potente, Hanser Verlag, 1989, ISBN 3-446-14339-
4, page 370, Figure 10, DE 40 39 857 Al, DE 198 41 376 Al
or US A 5972273.

The mass ratic 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 therecf, 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
copoelymers containing acrylonitrile and mixtures thereof,
particularly preferably polycarbonate and mixtures

containing polycarbonate, very particularly preferably



« principle all thernoplastics and m xtures thereof, for 20 exanple

- pol ystyrene, copolyners of styrene and acrylonitrile, styrene and nethyl
nmet hacryl ate, styrene and nethyl nethacrylate and acrylonitrile,
a-nmet hyl styrene and acrylonitrile, styrene and a-nethyl styrene and
acrylonitrile, styrene and n-phenyl nal ei m de and styrene 25 and
n- phenyl mal ei m de and acrylonitrile, pol¥ethylene, chlorinated
pol yet hyl ene, copol yners of ethylene and vinyl acetate, polyethylene and
al pha- ol ef pobyssebonst 8t e8e, exhepteeobosti g8G, updhypthpypraee chl orinat ed
pol ypropyl ene, . pol yet her et her ket one, pol yoxynethyl ene, pol ycarbonate,
30 pref er dBPYNPBTY CRFBERAEEST PBLYBSLES FaBBP95ﬁ¥agécaﬁaonc856F9ﬁ§rs
containing acrylonitrile and m xtures thereof, particularly preferably
pol ycarbonate and m xtures containing polycarbonate, very particularly
pref er abl yp#2f gprydambonshes for pxappheindt ahsegdreseddnyyhprpbaseing
boundary process or the nelt_transesterification process. Preferred
nachineg fepepaEioRnithg EhBIPpPecelVRE- pPBCBYST hgSCre¥perhatPEATEr e

single-, tw L-SCrew. S,..tLg i o] ting
tmﬁn-scremﬁ%ﬁ%%g egggﬁéPﬁg Sﬁggéﬁégggél§w%be?é%¥ggggggﬂggﬁglgé?bgghted
twi n- screwpaekicullerdybpirogeyeey padtdeubdel ylpgrtedr ediaOsérpweferred
enbodi ment of the pressure build-up zone for a tightly neshing

t wi n- scr enP¥R¥ rdeEs bglvgiﬁeéYfpﬁgE@@a}ar%Mepéeﬁerﬁ@dscrem1dianeter is
reduced relative to the previous portion. 15 A particularly preferred
enbodi nent of the machine is a co- rotating, tightly neshing tw n-screw

extrudego oA prepented-embbalimegtt BENtRer pyneextirddbtild-up zone for a
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 18 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 krneading elements

being used therefor.




. Aprocess is also preferred which is characterised in that 20 the side

"streamis forned of nolten polycarbonate granul ar product and/or
pol ycarbonate fragnents, in particular of recycled polycarbonate
material. A process is |likewi se preferred which is characterised in 25
that sonme of the additives or all the additives are fed to the nelting
menber for the side stream A process il83|ikew se preferred which is
characterised in that the pressure build-up operation is conbined with
that 30 ofA mredyngpamd idwlkr speaeraterted ngniosd kneradi o) tethe meadisindeiag
used therefor. 13 A very particularly preferred enbodi nrent of the nmachi ne
is a co-rdtRiTREAtinHh | SIFRSHT e BE S By SSATIDFE G With a

triple-flight disc o) T ocess is applicable in particul ar
PSR e R

to pol yners ich the blend exhibits a viscosity
in the range from1l Pa-s to 107 Pa-s. The invention further provides
t her nopl astic noul ding 10 conpositions obtainabl e using the process

accor dilng The theoce s ek i 3Pl erbte viEs PANL IapaT &0 ey PeRde2 i
. | . . e _
properti espél}rﬁelxé ﬁ:g%s’ﬁ% ang w”il?i/cr?o{% '%g%% ir%)g@ﬁ?@ég é%i&&‘d&gﬁ%%nw 15

absor bers "an ilT'sers, e or's,  peroxi

scavenger sshdasdrigSst B | ser$, s s ! e@t ipag sagents,  benzofurans and
i ndol i nones active as stabilisers or antioxidants, nmould rel ease agents,

flame-retarding additives, antistatic agents, colorants and nelt 20
o L ; 0
stabiliserg;e TR AN & VES RS S0P d RN RIPHN: & Qu@Pafgg 1S W %
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.%,
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.%.



. preferably 0.1 to 15 w.% particularly preferably 0.2 to 8 w.% in

particular 0.2 to 5 wt.% (in each case relative to 25 the polyner). In
the case of production of a master batch, the anmount of additive
generally amounts to 1 to 15, preferably 3 to 10 wt.% (relative to the
polynmer). Oherwi se the additives are generally added in an anmount of
0.05 to 1.5, preferably 0.7 to 1, in pak4¢icular 0.7 to 30 0.5 wt.% 14
Preferred, suitable additives are described for exanple in Additives for
Pl asti cs Hendbeoked,)obuibdhbbpeyaddd09ves aPtadtsesibddi Eobvesxbaplbook Hans
Zweifel, 2001, 5 Suitable_additives may be selected fromat |east one of
the foll odfiftives. fP¥e?é§?EHCSsﬂﬁPﬁBP@kangPhﬁlHHHPQYaré998roéxanple 10

ut y1 - 4- ot bt ohenctousc grs HpfebPoR Befle 2t okahengpot-
2, 6- di-tert -butyI 4- et hyl phenol, 2,6-di-tert.-butyl-4-n- butyl phenol,

2,6-di-tert. -butﬁl-4 |sobutylphenol 2,6- dic cIopentYI-4 nethylphenol
2-(a- ne%hy$%y%@% @x§ﬁ91ﬂ16e§5m@Ynh€h?ﬁbﬁ@h@@ rom at least one of the

2, 6-di oct t hyl phenol, 2,4,6- tricycl ohexyl phenol
2,6-d|-te?€8f% Yy?ge nethoxynethylphenol, nonyl phenol s, mhich are |inear

or branched in the side chain, for exanple, 2,6-di-nonyl-

nmet hyl phenol , 2, 4-di net hyl - 6- (1' met hyl undec-1' -yl ) phenol , 20

2, 4-di - nethyl 69¥§feﬁ§@ﬁylﬁ@bté§b@ antypxpAenps, apeqfor example:
dinethyl 6-(1 -nmethyltridec-1'"-yl)phenol. 1.1.2. Al kylthionethyl phenol s,
for exanple 2,4- dioctylthionmethyl-6-tert.-butyl phenol, 2,4-di 25

octyl thoonet byl : 6aAMRY Dyt ehenehopBedoUs pCEytt BkanBLAYD; 6=di-tert. -

butyl-4-methylphenol, 2-tert.-butyl-4,6-dimethylphenol,
2,6-di-tert.-butyl-4-ethylphencl, 2,6-di-tert.-butyl-4-n-
butylphenol, 2,6-di-tert.-butyl-4-isobutylphenol, 2,6-
dicyclopentyl-4-methylphencl, 2- (a-methylcyclohexyl) -4,6-
15 dimethylphenol, 2,6-dioctadecyl-4-methylphencl, 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.

1.1.2. Alkylthiomethylphenols, for example 2,4-
dicctylthiomethyl-6-tert.-butylphencl, 2,4-di-

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

1.1.3. Hydroquinones and alkylated hydroquinones, for
example 2,6-di-tert.-butyl-4-methoxy-phencl, 2,5-di-tert.-
30 butylhydrogquinone, 2,5-di-tert.-amylhydroguinone, 2,6-
diphenyl-4-octadecyl-oxyphenol, 2,6-di-tert.-
butylhydroguinone, 2,5-di-tert.-butyl-4-hydroxyanisole,
3,5-di-tert.-butyl-4-hydroxyaniscle, 3,5-di-tert.-butyl-4-



et hyl phenol , 2, 6-di dodecyl t hi onet hyl - 4- nonyl phenol . 1.1.3. Hydroqui nones
and ‘al kyl at ed hydroqui nones, for exanple

2,6-di-tert.-butyl -4-nmethoxy-phenol, 2,5-di-tert. 30 butyl hydroqui none,
2,5-di-tert.-anyl hydroqui none, 2,6- diphenyl-4-octadecyl - oxyphenol,
2,6-di-tert.- butyl hydroqui none, 2,5-di-tert.-butyl-4-hydroxyani sol e,
3,5-di-tert.-butyl -4-hydroxyanisole, 3,5 di-tert.-butyl-4 15

hydr oxyphenyl stearate, bis(3,5-di-tert.-butyl-4- hydroxyphenyl) adi pate.
1.1.4. Tocophsrojshefpl sxeapitea-bosoObherdl ;tert ocloptieiod; 5
y-tocopherol, b-tocopherol ,and m xtures thereof (vitamn E). 1.1.5.
Fwdroxylaf¥¥ﬁ¥9ﬁ¥ﬁﬁ VIadiPRYe: for exanple 2,2 -

t hi obi s(6-tert.-butyl-4-nmethyl phenol), 2,2'-thiobis(4 10 octyl phenol),
4,4 -thiobis(6-tert.-butyl -3-net hyl phenol),

4,4' -t hiobl s] 641 eTdcophueydl2; nBdhydplvepbdd ) q-doddpherol, p-tocopherol,

t hi obi s( 3, 6-di -sec. -anyl phenol ), 4,4'-bis(2, 6-dinmethyl-4- hydroxyphenyl)
di sul fi%e.V15rqorhgroly @T?%W%%e%qisrﬂllfwr%%a%%e@?z -

met hyl enebj - twy butyl - 4- et hyl phenol ), 2,2'-
nethyleneb¥§%§é%£§t$[butyl-4-ethy|phenol), 2,2 -

net hyl enebi s[ 4- net hyl - 6- (a- net hyl cycl ohexyl ) phenol ], 2,2'-

met hyl enebi s( 4- net hyl - 6- cycl ohexyl phenol ), 2,2' 20

met hyl eneb} st 63 noRYArax ke BG4 pHakefjphenpl _ethers, for example 2,2'-

met hyl enebj 6z di - .- phe , - ' _thiahs -

et hyl i dene%%‘?%l,%?%i L B%%l %h@%%%ﬁ&f‘é@) + 2.2'-thiobis(4

et hyl i enebdsyBolhiendl y pud yi + 4eh sobus Y6 pbenol Y buly PR3 -methylphenol),
met hyl enebi s[ 6- (a- et hyl benz I)-4-nonglphenol], 2,2" 25

net hyl enebf s‘{ b=thiabys tmr%enlwt—yln neayRphhenel) 4, 404" -

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-ethylphencl), 2,2"'-
methylenebis [4-methyl-6- (a-methylcyclohexyl)phenol], 2,2'-
methylenebis (4-methyl-6-cyclohexylphenol), 2,2'-

20 methylenebis(6-nonyl-4-methylphencl), 2,2'-
methylenebis(4,6-di-tert.-butylphenol), 2,2'-
ethylidenebis(4,6-di-tert.-butylphenocl), 2,2'-
ethylidenebis(6-tert.-butyl-4-isobutylphenol), 2,2'-
methylenebis [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 bis[3,3-bis(3'-
tert.-butyl-4'-hydroxyphenyl)butyrate], bis(3-tert.-butyl-



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

" met hyl enebi s(6-tert.-butyl -2-nmethyl phenol ), 1, 1-bis(5-
tert.-butyl -4-hydroxy-2-net hyl phenyl ) but ane, 2, 6-bi s( 3-
tert.-butyl-5-methyl-2-hydroxybenzyl) - 4- et hyl phenol, 30
1,1,3-tris(5-tert. -butyI 4- hydr oxy- 2- nethylphenyl)butane

1, 1-bi s(5-tert.-butyl - 4- hydr oxy- 2- net hyl®henyl ) - 3- n-
dodecyl nmer capt obut ane, et hyl ene glycol bis[3,3-bis(3 -
tert.-butyd- HYdhgﬁyesymhehylpbanylaﬁe¢ycbbpéﬁtaéEEnebubyB[16(3 -
4- hydr oxy-5-net h hen I)di cl opent adi e bi s[2-(3' -
tert.-butyFEDE: h%HEB%yXS K§¥ﬂ§YbénzW?5 B§§%PFYEBU% yFEEE - mBvRYEphenyl
t er epht hal 3 ydr eny .
2,2-bis(3, @édl-i%ﬂeg £t§? %bggﬁg%%géypﬂégy ?%?gpgnglﬂaEHQE 2

2, 2-bi s(5- hﬁdfox@phyhyﬂ}hydanay 2;2-bis(3, 5 dl tert.-butyl-4-
nethylphen -4-n-dodecylnercaptobutane 5-tetra-

5-
tert. - bat yRY4rpypbgyY Hﬁ?ﬁ??%he%y?)ﬁéﬁﬂén%erﬁ 1bwtyp- S ~RydgR¥Ys2henzyl

conpounds, .
53 o Perru PRy B Rop-dodsculenransohibans ) etngy o tera
octadecyl dehydrbuyyB: &-Hiydebhky bemeyhybhpheapl ppert ahe,

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

bis(4-tert uyyl o 3- hydr z d r epht hal at e,
blsgS 5- dl}tgr?y bﬂtyl %ﬁﬁy§r§§§ nzy #B ?ﬂgkgfs%%%?g 83 E di-tert.-

but yl - Eehymraxybeazyteneaeaproaebnaye 4141-8ihidoryylebeykaledther,
mal onat es, for _exanp

dloctadecyPCEaéeEYé(é §Y€F°¥¥r? SpBtPetbY hhanaxy beRy GRPLOREFEALE.,
i dodecy! et eapt ket Ayt 3 3%k B A Pl PR o0 i oxybenzy )
mal onat e, béestdp{dadeBaBe, trls(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.



. tetranet hyl butyl)phenyl]-2,2-bis(3,5-di-tert.-butyl-4- 25 hydroxybenzyl)
“ mal onate. 1.1.9. Aronmatic hydroxybenzyl conpounds, for exanple 1,3, 5-
tris(3,5-di-tert.-butyl-4-hydroxybenzyl)-2,4,6- trimethyl benzene,

|, 4-bis(3,5-di-tert.-butyl-4 30

hydr oxybenzyl)-2, 3,5, 6-tetranet hyl benzene, 2,4,6-tris(3, 5-

di -tert.-butyl -4-hydroxybenzyl) phenol.117 1.1.10. Triazine conpounds,
for exanple 2, 4-

bi s(oct yl nercapt 0) THié3ibedtohpotindbut fbrdehydpdayanihi no) -

1, 3, 5- tr|a2|ne 2-octyl mercapto-4, 6-hi s(3, 5- d|-tert t¥l- e

4° hydr oxyaPi®{ ﬂ%§¥im%r§aPFszﬁné3 5:9et Pﬁ%rc%bFB 24 ghgdtoxyanilino) -
bis(3,5-ditter hyd =143 gzkn - _
2,4,6-tris%3§5§d$?¥%¥%nébu¥y§eﬁyﬁmgggé eﬁogy % g % ﬁ%nganebutyl
1,3, 5- tri54(By5rdmyaﬂi11nbutyl345hydimzybenzyL¢cty$meyaeptate 6-

1,3 5-tris(4-tert.-butyl-3-hydroxy-2, 6- dinethyl benzyl) isoc¢yanurate,
2,4,6-17i sPBS63 P+ @br?erﬁo EHFyi H¥9F6§¥EH%H9¥EEH}P? §-8TY53¢1NSzi ne,
1,3,5-tris{3,5x_ t t h yph exahydro-1, 3, 5-
triazine, %Z Z%-?#f%?%fg-%?c%%?éhe%ﬁng ﬁyg?%tgtgﬁzyﬁ?k%?sgcgagurate 15
1.1.11. AcyrbatinphebpBss- tﬂiseXanﬁFél4Eéyd[ebytﬁMFaHhYddexybenzyl)

4- hydr oxyst ear ani | i de, octé -di-tert, -bui yl -4- hgdroxyghenyl)

car bamat e. 1808Y39urakeer & 3f Sg t{gs 4aFeFEr (PUBY y P HYSEOXY -2 6

nydr oxy phesyh orophoRke1 AL Sol h.TRRONYYY k06 08 PRI Y)Y Bk S cakcahol s,

e.g. wth net anhol , n=octano I - Octano oct adecano
1, 6- hexaneduoy] -4;Bydpoappheniyletbyhyteneg, gycohzide?2- mrapanednel3 5-

neopentylglyeol L op st pylene glycol Sethlene glygol. Lo gty ene

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 pB-(3,5-di-tert.-butyl-4-

20 hydroxyphenyl)propionic acid with monchydric or polyhydric
alcohols, e.g. with methanol, ethanol, n-octancl, 1i-
octanol, octadecanol, 1,6-hexanediecl, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycel, triethylene

25 glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N'-bis (hydroxyethyl)oxamide, 3-thiaundecanocl, 3-
thiapentadecancl, trimethylhexanedicl, trimethylolpropane,

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

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

octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediocl,




25 glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,

N, N - bi s(hydr oxyet hyl ) oxam de, 3-thi aundecanol, 3- thiapentadecanol,
trimet hyl hexanedi ol , trinethyl ol propane,

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
monohydri c or polyhydric alcohols, e.gt8with nethanol, ethanol,
n-octanol, i- octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, 18

et hyl ene gipiepl end, Zrpeopaned: opropengdidy] waeéysehtyl tdipdoet hyl ene
gl ycol, diethylene glycol, trietﬁglene glycol, pentaerythritol,
tris(hydr oxpERPiAThY SR alycel, ANV EERE ngHY R et Ayl §bRYEAEHE,
3-t hi aundecan ' anol. ; i ed]

trimethyl o %?%%%hg?énégéﬁpgﬂfﬁggf, leskﬁy@Féﬁyé@ﬁ%fp géQ&yanurate,
4- hydr oxy ety el s pipdpbay @t 1oy 7'y dxaokdd| cyetiof 2uRd@danthne3d-1. 1. 14.
Esters of p-(3,5-dicycl ohexyl-4- hydroxyphenyl%propionic acid with
monohyd? i ctidptapRnygeraeelo” by tnpbhyl heXaneqieh. net HERbIY let RaRBRTE

oct adecancl. o fe, RERSHL 1 ndsSrg00a0e8! ok o PLEYLGRE g ys0h ol 25

pr opanedi o eope yco i odi et hyl ene " glyco di et hyl ene g?ycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N, N 15 bi s(hydroxyet hyl )oxam de, 3-thi aundecanol, 3- thiapentadecanol,
trinethylh%xhn%ﬂiog?t?¥$n%§h9r63p5b%hﬁ%?1°hexyl‘4‘

4- hydr ox =1 = = =Lri | I . t ape
Esters of B EYpRrRERRTEIBe s Bodil o BkE HEVE ot B TRyt
nonohydt i cabeolpol yhyergc wichbhoésharold, @&thdnoki haovkdeethahol 1, 6et anol

oct adecanol , 1, 6-hexanediol, 1, 9-nonanedi ol etﬂ%lere glgcol,
1, 2- pr opaneedredhebpeht §rOERYLDHOL t nELAY EBRG1 BnECYE ycdt 2™ di et hyl ene

gl ycol, 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 monchydric or polyhydric alcchols, e.g. with
methanol, ethanol, octancl, octadecancl, 1,6-hexanediol,
1, 9-nonanediecl, ethylene glycol, 1,2-propanediol, neopentyl
glycol, thiodiethylene glycocl, 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 p-(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-




triethylene glycol, pentaerythritol, tris(hydroxyethyl) 25 isocyanurate,
N, N - bi s(hydr oxyet hyl ) oxam de, 3- thiaundecanol, 3-thi apentadecanol,

tri met hyl hexanedi ol , trimethyl ol propane,

4- hydr oxynet hyl -1 - phospha- 2, 6, 7- trioxabicyclo[2.2.2] octane. 30 1.1.16.
Am des of p-(3,5-di-tert.-butyl-4- hydroxyphenyl)propionic acid, e.qg.

N, N -bis(3,5-di-tert.- 15

but yl - 4- hydr oxyphenyl pr opi onyl ) hexanet hyl enedi am de, N, N -

bi s( 3, 5- di phetiy 1 pboib ybni hydivxyhy}Depbeéhyhpdeopi onyt }bi & et bydenedram-de,
N, N -bis(3,5-di-tert.- butyl-4-hydroxyphen Iproplonyl& hydrazide,

N, N - bi s[ 20¢By1i4-BydroxgphenplpyPriohylt oypraayde. N, N'-bis[2-(3-
propi onyl oxy) et hyl m 5 - de by 5 Uniroyal). 1.1.17.
Ascor bi ¢ at¥ﬂ§(€¥t%%?§'&?Si§§?¥gﬁ§§é§%%§%§%%fgntioxidants, for exanple
N, N 10 dipsopionylopypbenyl eogghase neNadyArd¥di x5et. mhgéybyp-

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

N, N - bi 3(1UetrgYaB) net hyl pentyl ) - p- phenyl enedi ani ne,

N, N - bi s(1- et hyl heptyl )-p- phenyl enedi am ne,

N, N' - di cycl ohexyl - p- phenyl enedi am ne, 15

N, N - di phenyi - p7 phesybepedi aside v MiRi gf 2- napht hyl ) - p-

phenyl enedi am ne, N-isopropyl-N -phenyl - p- phenyl enedi am ne

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

N~ pheny - b bihy P ARHP SV T4t {ROBRTF Leheb FFARBIF) Bl Bhenyi am ne

N, N - di et dyi sdpPbpfll = §ephenPlédédPamtieay| gNedi an gec . dbghgnypani ne, N

al l'yl di phenyl am ne, 4-isopropoxydi phenyl am ne, N-phenyl -1-
phenylenediamine, N,N'-bis(l,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-cyclochexyl-
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)aminc] ethane, 1,2-
bis {phenylaminoc)propane, {(o-tolyl)biguanide, bis[4-(1',3'-




napht hyl am ne, N-(4-tert.-octyl phenyl)-1-naphthylamne, N

phenyl - 2- napht hyl am ne, octyl ated di phenyl am ne, for 25 exanple

p,p -di-tert.-octyl-di phenyl am ne, 4-n- butyl am nophenol

4- but yryl am nophenol , 4- nonanoyl am nophenol, 4-dodecanoyl am nophenol, 4-
oct adecanoyl am nophenol , bi s(4- et hoxyphenyl )am ne, 2, 6-di-

tert.-butyl -4-di met hyl am nonet hyl phenol40 2, 4" 30 di am nodi phenyl net hane,
4, 4" - di am nodi phenyl net hane,

N1N1N'1N"&Eﬁé@ﬁ?lbﬁtyﬂ)ﬁﬂeﬂtﬁﬂ&ﬁﬂﬂéph@@ytﬂEébaﬁBatédZN—phenyl-l—
bi s[ (2- met hyl phenyl ) am no] et hane, 1, 2- bis(phenylaninoipropane,
(o-tol yl ) brgphaphybambne| 42 (mixgureoofi nenpy| dudye) pheryatadi hert. -

tert.-octyl ated,N-phenyl -1- .napht hyl am ne, ] -

i a1 iy at S0 EH(PEPCTY LS Y PBRCRPYRATHRS M KRAEE 85 TRH8: 38 ono.
and di al kyi a1 e¢h aeay! dbRPeAYbRELPESmiAe ] X& Uhex ©hr8089- m8Ae - Sand

di al kyl at ed dodecyl di phenyl am nes, a m xture of nono- and dial kyl at ed

i sopropy! / dsabexyhdephdngeayi desheny harinee, of Mivhoreandl wPaPkypAded
tert.-butyldi phenyl am nes, 2, 3= ,. . :

di hydr o- 3, 3L RELRG PO AL TP HORERS LERPEEY HL PBRBKDERI B8P ne? IXFREEUPS of
mono- and gdhabkyhpbedi heky1abulytéber thudPlacpibRhEARI AEEZi Do, a mixture
of nono- and dial kylated “tert.-octyl phenot hi azi nes,

N-al | yl phedibhyduet fied -Qimethy N-4Ht &t £ abépagthiazideéanphepath2agnne, a

N, N-bis(2,2,6,6- tetranethyl piperid:4- exanet hyl enedj am ne,
bl 5(2. 2. 6, BERERTR abt AR pBRRaAe kY 1EEBAChEEL - Do ERTLLER S
tetramgg hybpt peHhéhde1i888ned, 2a bmbxt 81EaBR A¥hEL PRhEJERatky Dhtedhese
conpounds may” be used individually or as mxtures thereof. 1.1.109.
Sui tabl e thévsynecgyipsencehparineabl §¥-abtytrhepbehiazine, 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.

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-



20 dil auryl thiodipropionate and/or distearyl thiodipropionate. 1.1.20.
" Secondary antioxidants, phosphites and phosphonites are for exanple
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-t et raoxa- 3, 9-

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

nmet hyl phenoxy) - 2, 4, 8, 10-t et r aoxa- 3, 9- cﬁbhosphasplro(S 5)undecane

2,2 - nethylenebls(4 6-di 30 tert. -butylphenyl)octyl phosphite,
tetrakis(2[H2d4 g erD- tebnayt@henyl) [ 1, 1- bi phenyl]-4, 4" -diyl

bi sphosphani hy| | denebj s(4, 6-di -tert -butylphenyl)
quorophos?WﬁY%ﬁlb%P%p?é gk{%d%c 1%%%?%%?9?%???b? B s(phosphite), tris[2

21 112 4 B ok et seny o1 hinbutyl i penzal 111 1. 524 ol pxapleoppeshgr &

yl ] oxy] et 2, 4-di-tert.-buty phen
ethylphosp@nmyipﬁbbpmytez 2thytyl; 3- @tnphanBypr@pdnédiyl $,4,6-tri-
tert.-butyl phenyl phosphite, pentaerythritol bis(

di cumy! pherAs - p%%m&l%lyylzplaoseplﬂmte?%nt%%w%ﬁbw bis((2,4-
butyl - 2-et hite _ Ca
2-(2' - Hydfg%éﬁ :ﬁ§ﬁ§%£nz§?¢$%gﬂ?9§? f%f4e§a%%# tEftlo putylphenyl-2

(2' - hydr oxXyuttyt net dyhphenys ) peogahed 830| gho@pkidte 5' - di
tert.-butyl-21-hydroxypheny|)benzotriazole, 2-(5'-tert.-
butyl - 2' - hydr oxyphenyl ) benzotri azol e, 2-(2'-hydroxy-5

(1,1,3,3- tftfafEt@y putﬁ A %ﬁg%*ggﬁfﬁgéé%géplg ofeéS fér eﬁgmple 2-

di-tert. -butyl -2 -hydrox P h7 Ot r1azol e,

(3" -tere. bmtymy&rohyd5oxmeﬁhynpm@yyphbﬁutétEzaﬁblgrobeDZOIBraaoLe,

2- (3I-sec - but yl - -terg -butyl -2' - Ydroxyphenyl)benzotrlggolgt i

2-(2 -hydr%&?tAJbUtYl 2 hydroxypheny ybenzotriazole, 2-(5'-te
butyl-2'-hydroxyphenyl)benzotriazecle, 2-(2'-hydroxy-5'-
(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-
di-tert.-butyl-2'-hydroxyphenyl)-5-chlorobenzotriazole, 2-

15 (3'-tert.-butyl-2'-hydroxy-5'-methylphenyl)-5-
chlorobenzotriazeole, 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-

20 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-

25 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.-

30 butyl-5'-{2-{2-ethylhexyloxy)carbonylethyl]-2"'-
hydroxyphenyl)benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5"'-
methylphenyl)benzotriazole, 2-(3'-tert.-butyl-2'-hydroxy-
51'-(2-isococtyloxycarbonylethyl)phenylbenzotriazole, 2,2'-




« oct yl oxyphenyl ) benzotri azole, 2-(3',5 -di-tert.-anyl-21-

" hydr oxyphenyl ) benzotri azol e, 2-(31,51-bis(a,a 20
di met hyl benzyl ) -2' - hydr oxyphenyl ) benzotri azole, 2-(3'-
tert.-butyl-2'-hydroxy-5"-(2-octyl oxycarbonyl et hyl ) phenyl) -
5-chl orobenzotri azole, 2-(3' -tert.-butyl-5"-[2-(2-
et hyl hexyl oxy) car bonyl et hyl ] - 2' - hydr oxy$henyl ) - 5- chl or obenzotri azol e,
2-(31-tert.-butyl-21-hydroxy-5"-(2 25
met hoxycarthemnyy bemgbipbenyl ) 1 53 cht beobamgthyllhaoy k) -@-¥8hzotriazol -2-
Ler LT DU Be U OVRS {25 It hoKycaL bony! sLEYL L pRgpy) ) benzelpfazol e.
octyl oxycap Lethy) ) pbenyk ) bLPEohyi 829} §) - 21 (B ~2H-
butyl -5"-[2-( -ethy?hexyloxy carbon%l%%ﬁyli 2'-§yd£8&§phe§91] 2H
hydr oxyphersmhidenzatolazeleh polpethpteny| gRyedy ddoNy- bR-CH,CH,-COO-
nmet hyl phenyl ) zotriazole, 2-(3' -tert.-butyl-2'- roxy-_.
5 -(2-i oo%]’%l)ﬂg&eﬁiglca‘?'}b%ﬂ?/’r%t%yf ) pheh§¥ ‘beh%'fﬁ a%or‘éf}/gé?ﬁfy'%z'm‘
met hy| enebéétﬂf@t(ﬂi&zél%lﬁiﬁWi‘w @U[yl YhPaPERFOLF18g0L-2- yl phenol ];
the transesterification product” of 2-[3' -tert.-
butyl - 5' - (2imetiwokyeazhbhyt et hy) ) r2; 3 hydr oxyphenyl ] - 2H benzotri azol e
wi t h pol yet hyl ene_qgl ycol 300; - CH2CH2- 000 5. CH2CH2] 2, wherein R =
3' -tert. - bt @%E%wx&f@h@ﬁﬁgﬂ%ﬁﬁ%@@ﬁpﬁ%ﬁyﬁﬂydmﬂ -
2-[2' - hydr oxyr 33 -4 2 @ r shRLybbepEyL - 5(a(d. 1. 3, 3-
tetranethylbutyl}phenyl]benzotrlazole, 2-[2' - hydroxy-3'-
(1,1, 33B- tdimetny Hyemwzy i) phanyl Bhenddtriazole.
di et hyl benzyl ) phenyl ] benzotri azole. 1.2.2. 2-Hydroxybenzophenones, for
exanpl e the 4-hydroxy-, 4-nethoxy-, 4-octyloxy-, 4-decyl oxy-,
4-dodecyl oxyz , 2 4-2 bhepawbRyenzdpRendned I | FYAr OX¥mp BOdc Re - DYy @XYx§- 4

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)resorcinel,
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-p,p-diphenyl
acrylate, isooctyl-a-cyano-B,p-diphenyl acrylate, methyl-a-
carbomethoxy cinnamate, methyl-a-cyano-p-methyl-p-methoxy
30 cinnamate, butyl-a-cyano-p-methyl-p-methoxy cinnamate,
methyl-a-carbomethoxy-p-methoxy cinnamate and N- (B-

carbomethoxy-p-cyanovinyl) -2-methylindoline.



15 di net hoxy derivatives. 1.2.3. Esters of substituted and unsubstituted
benzoic acids, such as for exanple 4-tert.-butyl phenyl salicylate,
phenyl salicylate, octyl phenyl salicylate, 20 di benzoylresorcinol,

bi s(4-tert.-butyl benzoyl )resorcinol, benzoylresorcinol,
2,4-di-tert.-butyl phenyl-3,5-di-tert.- butyl-4-hydroxybenzoate,
hexadecyl -3, 5-di-tert.-butyl-4- hydroxddenzoat e,

oct adecyl - 3,5-di-tert.-butyl -4 hydroxybenzoat e,

2- met hyl - 41 62 db - tlei¢ke butgrhpdrvenmys - 3 &r dexa@dle nickel complexes of

tert.-butyl -4-hydroxybenzoate._ 1.2.4. Acrylates, for exanple
ethyl-a-cy%h%ibgﬁﬁ?ﬁéﬁgﬁy Lo act yt a @t r38e Y%@Q%Y%&%E%@%fgtd?ﬁﬁ%n??

acrylate, ¢wmthyl1asy CAIPOSBLEPXY, G, DORBE €vithout additional ligands,
met hyl - a- cyano- p- net hyl - p- net hoxy 30 ci nnanati e,

but yl - a- cysanch: pasret Hiyht plaret iox yt ci arlasamd bamine or N-

nmet hyl - a- car bonet hoxy- p- net hoxy. ci nnamat e. and hk(f- o

car bomet hd3¥L R jer3nol iR | e hedilpat Yl sdEthipexEPararPounds,
for exanpl.e: nj X

22 U h AT T Bt errane ROt e SRR 12 uckr ™ R 91 or 1:2
conpl ex, wtlybrestéhpubf adldnydomay -3 | gaddstersueh as n-butyl am ne,
triethanolam ne or N 5 cycl ohexyl di et hanaol am ne, ni ckel dibutyl

di t hi ocar HANaf EPenAy LRRPSRIPREC (?Cite Moot kK§PTREeRPS, Ok, KECPRETGERL hy

or ethyl er _4- [ OXY- - H = - I p ' cid,

ni ckel coﬁ%] ké%fo K @%%%geg,ﬁééﬁgﬁp%§ﬂg%H@d%%%§?2?%%%ﬁgﬁ%h2ﬁ§+g%%decyI

ket oxine, covmiKbexd® sOHNPekesyDf4 11 plesyl - 3- hadt oxypprayol oxypytiazore,
with or wthout additional_ ljigands. 1.2.6. Sterically hindered am nes,
for exanpl'& eyl 3A¢iElonat r hHERRYS$ - 4- pi peri dyl ) sebacat e,

bis(2, 2,6, 6-tetranet hyl -

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(1l,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.-
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)



15 4-piperidyl) succinate, bis(1,2,2,6,6-pentanethyl-4 piperidyl)
sebacate, bis(1l-octyloxy-2,2,6,6-tetranethyl-4- piperidyl) sebacate,
bis(1, 2, 2,6, 6-pentanethyl -4- piperidyl),

n-butyl -3,5-di-tert.-butyl-4-hydroxybenzyl nalonate, the condensation
product of 1-(2-hydroxyethyl) 20 2, 2,6, 6-tetranethyl -4-hydroxypi peridi ne
and succinic acid, linear or cyclic coffdensation products of

N, N -bis(2,2,6,6- tetramethyl-4-piperidyl)hexanet hyl enedi am ne and
4-tert.- oziytomit®; 2]l Baekchdboroyd] B¢ Sedndezsaejonrpsd@ult 6, 6£ N, N' -

Lot aki 52092 B of cocs ArTRTCUOPL bk gy dy bl henamethylenediamine
but anet etr r be e 1.13-£152- edi vyl ) bi 3 5, 5:

t et r anet hyﬁ?pﬁ?ﬁ‘% oﬁlejjl,jroﬁbéeﬁg(g)?/ﬁ%,g', %J_Q%ﬁ%@ S/It[:all]%eri di ne,
4- st ear yl ocxyn@e2s &t bon t prodwet hyt p2 pehldines, 6-bis (4-n-butylamino-
bis(1,2,2,6,6- t t hyl pi | dyl) - 30

2'- f]g but¥l -241 -ﬁ@-f%%@%?%pﬁﬁfﬂ%%ﬁd%l v} ben2yFyiaeiphatRd 1/ 2-bis(3-
3-n-octyl -7 i N = , 8t L ' 4 5] n-, 2,.4-4i one,
bi s(1-octy %&%ééfé%igéﬁ?gér%%%%%§1g?%%r?%§?§hé§%b%§a e?auCt of 4

bi s(1- oct ydlokyr@- 2L, 6;16i & €4 rranehtyl mpes + dyd )2 24, succi nate, |inear or
cyclic condensation products of N, N - o ,

bi s(2, 2, 6, BEHAPRNRYHHIPA HHPeY T HyP ) hekBhae byt etedi hn? neis b

2 oni or o- AR R iy Solecndne | 82006uy1 NE-aSBRAFRSH 4 09, Broduct o
2,2, 6,50 t etewrmtéhyl ey dy+)riasaspt ro bei Hbdensh 12 24 bils¢Be, 3-

am nopr opyl am no ethzge t he condensation product _of 2- o

chl or o- 4, EIRREFYL it b{K y¥ afri Hotat Bameghyl -4-piperidyl) pyrrolidin-2,5-

B nopr opyl BT ) o1 Tone bbbt U 70 0eRsn 4RO -45
tetranmet hypifdeBi @yl rppzashidif 42 pj décamne 2, 4-divnere 3ef 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-l-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'-big{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) lsiloxane, reaction product of

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



dodecyl -1-(2, 2,6, 6-tetranet hyl -4-pi peridyl)pyrrolidin-2,5- dione,
3-dodecyl -1-(1, 2, 2,6, 6-pentanet hyl -4- piperidyl)pyrrolidin-2,5-dione, a
m xture of 4- hexadecyl oxy- and 4-stearyl oxy-2,2,6,6-tetra 15

met hyl pi peri di ne, a condensation product of N, N -

bis(2, 2,6, 6-tetranethyl -4-pi peridyl)hexanet hyl enedi am ne and

4-cycl ohexyl ami no- 2, 6-di chloro-1, 3, 5-tr4%zi ne, 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- but yl am thex 24mét Ry B, 6- st nepep eyl @i perodi he2 (TAS, Regentemethyl -4 -

[ 136504-96-6]); . .

N (2, 2, 6, ATEIeRHRER{E1RE pi peri dyl ) - n- dodecyl succi ni mi de,

N (1, 2, 2, 6, 6-pent anet hyl - 4- pi peri dyl ) - n- dodecyl succi ni m de,

2-undecyl -7,7,9, 9-tetranet hyl -1 -oxa- 3, 8-di aza- 4- oxospiro[4.5] decane, a
reaction proglurt otadide®, 9f@b example 4,4'-dioctyloxyoxanilide,

t et ranet hyl - 2-cycl oundecyl - | - oxa- 3, 8-di aza- 4- oxosgiro[4:5 decane and
epiChIoﬁoh@d@ln51QPhQ%Y%¥§PQ}2@%;62r2'“leCtY10XY‘ ,5'-di-tert.-
pent amet hyl - 4- pi peri dyl oxygar - - hoxyp | ) L1
N,N,_biS(f%$%%£§gkgkﬂ¥big(g,zggg%@gchééy et noxyPPepy! ) EhPEREN 11 de,

t et r anet hy} -depbper 2 dyéd hexeneh byl @aediami agisddesters of 30

4- met hoxynet hyl enemal onic acid with 1,2, 2,6, 6-pent anet hy| -

4- hydr oxy pi peet iy henipepypret hgxpnopg| - 3-eklyory ¢ 2; pept g-butyl-2' -
tetranet hyl -4-pi pefi dyl iloxane, re L.on:product leic _
anhyar doreCarBIRRT LY s T Rust SPELESGE P OBH®S - BlnolL 84 Cecny)

t et rameg hys - 4+ agi negi-perbdt 8ravil 1de, 2mbxbupest afebhybnd-p-methoxy-
am nopi peridine. 1.2.7. Oxam des, for exanple 4,41-dioctyloxyoxanilide,
5 2, 21- di edhowhakapitederxanplidescandoryxsusesdpftertanduPokBRPKY de,

b ok e
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-
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-



di net hyl am nopr opyl ) oxam de, 2-ethoxy-5-tert.-butyl-2'- ethoxanilide and
a mxture thereof with 2-ethoxy-2'-ethyl 10 5,41-di-tert.-butoxanilide,
m xtures of o- and p-methoxy- disubstituted oxanilides and m xtures of o-
and p-ethoxy- disubstituted oxanilides. 1.2.8.
2- (2- Hydr oxyphenyl)-1,3,S-triazines, for exanple 15
2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)-26 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,
g- g 25_4- ?;%@Kyp}lﬂﬁ@ﬂéiy&l 6¢ bl s 2ody - B Fpd hyk pheaydxy lpBehyl T L 873 N6,

» 4- DI S(2- hydr oxy- 4-
pr opyl oxypHeFgF 0% (2; 42 dhd¥exyphenyl ) -4; 82 srekhexyplenyl posé -phenyl -
(2- hydroxy; 45 ogt ny Qo Bi8L4: I hepyl g 51 L, 8zi ne,
222 hyar ok 4 o PR heke BT g AT LY PREDY 1w 51 - S P22
di met hyl phepytoxpBopyloxarpieny B} (2; §YHI OKY; 4-dimethylphenyl) -1, 3,5-
tridecyl oxyphenyl) -4, 6-bi s(2, 4-di nmet hyl phenyl ) -1, 3, 5- triazl ne,
2-[ 2- hy”ir o5¥L &z Y€ hydr oxy- 3 25
but yl oxypr opoxy) phenyl ] -4, 6-bis(2,4-dinethyl)-1,3,5- triazine,
2-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3-
oct yl oxy profyd@XydRbenyds - fla$-9é St ded- tha®iIdha1ly 3op-as M hdkt ifes
2-[ 4- (dodecyl oxy/tridecyl oxy-2- hydr oxypr opoxy) - 2-
hydr oxypheiy@¥edatf 6- bi s(2, 4- di met hyl phenyl )-1, 3, 5-tri azi ne, 30
2- [ 2- hydr oxy- 4- ( 2- hydr oxy- 3- dodecyl oxypr opoxy) phenyl ] - 4, 6-
bi s(2, 4-di net hyl phenyl )-1, 3,5-triazi ne, 2-(2-hydroxy-4-
hexyl oxy) pheny! séi Gall ®hesyht ldSadt i vhediHeard-hre FYESOXY; for
4- met hoxy- phenyl ) - 4, 6-di phenyl -1, 3, 5-triazine, 2,4,6 26
tris[2-hydeeaap ke (3t oXiplenybevxypiopdtyypheryl 2L 4N 3; 5- triazi ne,
2- (2- hydr oxyphenyl )+ 4- (4- net ho | ) - 6-phenyl - 3.5-triazipe,,
> {5 nyar BT R UG T Resy ¥ N o534 156 PIEPYOy Tmvarab ind?! R -

hydr oxypr apyd pxy3 phenyd e 4,a0) 5L 2- Yy G SRy Pe RREPYSD 1 dnl Phydrazine,

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 pB-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



5 triazine. These conmpounds may be used individually or as m xtures
thereof. 10 1.3. Suitable nmetal deactivators are preferably, for
exanpl e, N, N -di phenyl oxam de, N-salicylal-N - salicyloyl hydrazi ne,

N, N - bi s(salicyl oyl)hydrazine, N, N -

bi s(3,5-di-tert.-butyl -4-hydroxyphenyl propi onyl ) hydr azi ne,
3-salicyloylamno-1, 2, 4-triazol e, bis(b&hzylidene)oxalyl 15 di hydrazide,
oxani | i de, isophthal oyl dihydrazide, sebacoyl bisphenyl hydrazide,

N, N - diaceiykahﬁm@oqarthimgdahztmbtshbﬁrhbghésafatyYOqt)@salybr
dlhydra2|de gl LS(Sallcgﬂﬁ% thIQ |on¥ di hydr azi de. These
conpounds € ? TREUIFRCFY ¥ y %% sSHE&tares PagRedtumzo 1. 4.
Sui tabl e p@é%g@esc{ay 81 8m 3 e ﬁ@{;&ﬂ%ﬁéﬂ@ e Shers of
p-t hi odi propi oni ¢ acl for exanple the auryl, stearyl, nyristyl or

tridecyl a@¢©a551mmrpabmnb@mQ1namazm¢nyqpyt@eateuhoSate of 2126

mer capt obenzi m dazol e, zi nc_di butyl dithi gcarbamate, di octadecyl
di sul fide p¥ﬁ9ﬁ%&ﬁ§h?&??%t TRRRT akPURAHAER IR r R pEBT Pr DR ERAE R FHese

conpounds &RY; Hen; HSeee& Nch i gdual Iy or as m xtures thereof. 30 1.5
Sui tabl e basic costabilisers are preferably, for exanple nelam ne,

ponV|nyIpyrroI|done di cyandi am de, triallylcyanurate, urea
vatjves, an nes,  polyam des, pol urethanes

derivatives, ra e derj
al kal i nmethi® 6 SRR 25 leRalracieditn vl 45 verofehrgfor foatty
aci ds, forey&xim '§90§J€%ﬁ§ﬁéieﬁu éuszf8§ Steat a1 BinfegRESHUP a DGR €,

rragne3| um st earate, sodi rici nol eate and
10 and as a nucleus for bubble formation in foam applications,

are for example inorganic substances, such as talcum, metal
oxides, such as titanium dioxide or magnesium oxide,
phosphates, carbonates or sulfates, preferably of alkaline
earth metals; organic compounds, such as 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) sorbiteol, 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,

viscosity 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;



pot assi um pal mtate, antinony pyrocatecholate or zinc 5 pyrocatechol ate.
These conpounds may be used individually or as mxtures thereof. 1.6
Sui t abl e nucl eati ng agents which are preferred, for exanple as a crystal
nucl eus for crystalline thernoplastics 10 and as a nucleus for bubble
formation in foam applications, are for exanple inorganic substances,
such as talcum metal oxides, such as 4%tani um di oxi de or magnesi um

oxi de, phosphates, carbonates or sulfates, preferably of alkaline earth
net al s; or@Eﬂmeoc@&@o&mﬁsorsEEhAa@ fbhoi02r 4b pelge&?boxylic acids and

salts thereof 4-tert | benzoi ¢ acid, c a
d|phenylac%@?%9%¥$Bh°§%HPﬂ%?Y%ﬂc%|ﬁa?é B?rgod?ﬁﬁYgeﬁﬁBé?gurﬁﬁr§n%P?c

conpounds, g S#IC, 0 pel Jusly (iononers). 1,3:2,4-Bis(3",4'
dunethylbenz?l@hgﬁe tsgéﬁtfP PS4 %0 di(paranethyldibenzylidene)

sor bi t ol amubérﬁyﬂoﬁyedm@bghpyénﬁbhbénsofhran¥2amnepaﬁtBcubasug 7-di-
preferred. These conpounds w% used indjvidually or as m xtures
t her eof3 1t¢r%xh%vtﬁhd$r#%eé2 Y%ﬁOéY%t5?éYEPB%P¥1éub?%%?%u5?€ 2for 25

exanpl e, p&@ép%wal ééff)[ag& s el sl he@??gﬁgﬁéofﬁkéﬁogty

modi fiers, catal ysts, |evelling gents optrc teners,

r et ar dant sonant 3 s{at aceagent 3, andimbt byl peagent s, 73Q@1i 1t 8rui-t abl e

benzof uranones_ and i ndol i nones which are_ preferred are for exanple those
whi ch are B¢l gRacf ar 240896, 8683 isdimagyba4- us. 5, 175,312; US

25 EP A 0 BHO BT OrYRIE Y 6T a8y 1gh - gr Mgl gnatrean-Srofei®s 10 B0

acet oxyet hoxya phtmythy bpHedir11 es 7-But yérbernkof vt ben20 buean-2-one,
3-(2,3-dimethylphenyl) -5,7-di-tert.-butylbenzofuran-2-one,
lactone antioxidants such as

0

ey

C{CH,),

cmH%

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

20 Mualler, 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, 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],
5,7-di-tert.-butyl - 3-(4-et hoxyphenyl)benzof uran-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 net hyl -4- pival oyl oxyphenyl )-%2%-di-tert.-butyl benzof ur an- 2- one,
3 10 (3, 4-di net hyl phenyl)-5,7-di-tert.-butyl benzof uran- 2-one,

3-(2, 3-di nethyl pheitydplsd, Flame t retardamy| dddzoi veanv2ioneare| act one

anti oxi dants such as O C(CH3). 15 These conpounds act for exa e as
antioxidaﬁ?%@EQ%%% SEDnpa% aﬁ%ye%%eﬂ§e3?iﬁdiQFHE%??¥{o?éagB%?§?ures

t her eof . 1r§%o§@iﬁ@?'&iﬁﬁ&@%ﬁéf?@ta@l&séé€é§§[SbﬁQﬁEHea£8n95§B§ﬁéed are
listed in "Plastics Handbook", eds. R Gachter and H 20 Muller,; Hanser
Ver | ag, 3rcomooundd90suphges BromiBoted. plosSuotabl ecduedteesease agents
which are preferred_ar esters of alighati aci ds and al cohol

. ,_€.Jg.
pent aer Jt HPTEBI N4 Eed 2] SEPSPEPARAL BF yEBT oPO RETOEPRBREES; S89PhBY ar e used
alone or ip;@ynixjuse ?ﬁgﬁeggbéxﬁg@ gfy-amount  of 0.02 to 1 wt.%

t

relative to the mass o e conposifion. 29 1.11. Suitable flane
retardant additives which are preferred are phosphate esters, i.e.

tri phenyl phosphate, esorcinol di phosphoric.acid esters,
br ofi ne- coht b ni G- L 2BHBoRRELS LAt 28 ot Rt e FROBERGEFEdcPBeest er s,

5 brom ”atﬁlPJ)ﬁQQ&aé%ngt £srad arﬁﬁﬂcé‘é?%é&ﬁ?lah@&ﬁm:%_rsa!"b&hoﬁm ts,

such as C4F9SG3- Na+ Suitable antistatic” agents which are preferred

are 10 C1.H.580% or CgFy,80°".

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.

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 mel% 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



sul fonate salts for exanple tetraethylammoniumsalts of 10 C12H25SC3 or
C8F17SC3-. 1.13. Suitable colorants which are preferred are pignments
together with organic and inorganic colorants. 15 1.14. Conpounds
cont ai ni ng epoxy groups, such as 3,4- epoxycycl ohexyl nmet hyl

3, 4- epoxycycl ohexyl car boxyl ate, copol yners of glycidyl nethacryl ate and
epoxysi | anes. 1.15. Conpounds containiﬁ&’anhydride groups, such as naleic
20 anhydri de, succinic anhydride, benzoic anhydride and phthalic

anhydri de.cOifea tonpotmdsc bd reoipeed . df canbanis aeid aandeieid
stabilisers, IyQ%ﬁna be used igdividuali% or qs m Xt ures. €5d into

Pol ycar borat 25357 Thed TOPRobe st b AT A ht £S5 et L S RvaRT P RO Ak e bbt
honopol ycarhonmd Bsc@ldl €0R0h YCaFOdONMHESisde s yEarHpdasescmy in known
manner be |inear or branched. 30 Sone, up to 80 nol % preferably from 20

mol % to S5ruyegterd cahkomatrddnaler g bupbithty he pakgcarbobat erewsenabl e
according to the invention may be repl aced.b romati c . dicarboxylic acid
est er gQOLﬁ%p]t'Jéﬁ‘% l?)’_fSI%%Yb%ﬂ%t%@s‘ﬁﬁ?@hu%e%oiﬁ%i FEBBtHC a'f:?]_amresi dues of
carboni ¢ acikkaish BEsEic | e8+6HES1 Of pST PrBEbSn &t €aF boxylic aci ds _
incorporated into the nolecule chain, are, precisely stated, aromatic
pol yester carbonates. For sinplicity's sake, in the present 5 application

they are bsunmed. undeg the generic term "th rnnp% tic, o] i
ol ycar borndt SCE ottt 1R B Trar BOTOES? enar borved vb ek PhCHias
process agEOsEl NGyt o tFige | Ivest ¢ DBn PHPEELESs | Tn Kitgyin NiaaRes r f £ 66M 10
di phenol s, carbonic acid derivatives, optionally chain
10 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,
15 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
20 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
25 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,
30 New Jergey 07960: "Synthesis of Poly(ester Carbonate)

Copolymers" in Journal of Polymer Science, Polymer

Chemistry Edition, Vol. 19, 75-90 (1%980)";



termi nators and optionally branching agents, wherein for production of
t he pol yester carbonates sone of the carbonic acid derivatives are
repl aced by aromatic dicarboxylic acids or derivatives of the

di carboxylic acids, 15 specifically, in accordance with the carbonate
structural units to be replaced in the aromatic pol ycarbonates, by
aromatic dicarboxylic acid ester structifal units. Details relating to
t he production of polycarbonates have 20 been set down in hundreds of
pat ent speki fFoaitams Bvekride, | Rsk. apipl bexr, 40. yanger Red &y eBBEERM AG, be

made here, nerel by way of exanple, to Schpell, "Chem stry and Physics
of Pol ycar by r?O%%Wﬁgerln2%“?%@fé@%$l%b? n%°§¥m?ﬁt%?%%?éﬁc%nd

Publ i sher sgn ey 3P{ FONGRE, 1 DY 088Y0rd 68 1 & P{eygrs B. d4gDepgna
and Y. Kesten, Corﬁé?hte Researgh Cent er %f%?%ﬁ Chenicg%g%brporation
Mor ri st owandOf Nead Uer sey 07960: "Synt hesi s of Pol y(ester Carbonate)

Copol yners" in Journal of Polymer Science, Polynmer Chem stry Edition,
Vol . 19 75-90 (1980)"; 31 D. Freitag, U Gigo, PR Miller, N

Nouvert ne'p,. BAYE "Bpl yearpepahes . ha FRcys! opediyg) oL, Pol yrer
Sci ence and- ézgﬁﬁég%?hg, Vb$une l€$§S€%Ond§Editlon, 1988,rpages 648- 718

and final | YP&lErarhbn&xéyoin Becker KBratwey kKmdsDstoPf -Randblitker Vol.
"Pol ycarbonate” in Becker/Braun, Kunststoff-Handbuch, Vol. 3/1,
" Pol ycar boat e, "Bol YeREPANAte poPoLrseetalee Pof¥esesfer”, carl Hanser

Verl ag NMn&@fﬁufggggéte}9?2€arﬂ0HQﬁ§§f ééglgggMunich, Vienna, 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, resorcincl, dihydroxydiphenyl,
bis (hydroxyphenyl)alkanes, bis{(hydroxyphenyl)cycloalkanes,
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)-2-
methylbutane, 1,1l-bis(4-hydroxyphenyl)-m/p-



The:t her nopl asti ¢ pol ycarbonates, which are preferably used in the
process, including the thernoplastic, aromatic polyester carbonates,
have an average nol ecul ar weight M 15 (determ ned by neasurenent of the
relative viscosity at 25C in CH2C12 and a concentration of 0.59 per 100
m CH2C12) of 12,000 to 120,000, preferably of 15,000 to 80,000 and in
particul ar of 15,000 to 60,000. 20 Di pﬁﬁhols suitable for the production
of polycarbonates are for exanple hydroqui none, resorcinol,

di hydr oxydiphesyropy boex temie 0xg phelmys § 3t haiplep] - 4 -

bi s( hyd | | oal k b | | fides,

b1 ( hydr o BErrI LR SEERE WS Ay prorUR Tk Bnes,

bi s( hydr oxyyheybhesyl fRd€san2p i {5y oxyphenyinysU foxides, a, a’-

bi s( hydr oxyphenyl’) di i sopr opyl benzenes, and the ring- al kyl ated and
ri ng- hal ogerd @iy ploemoliesopdre edfis B eF ed et by phenoydrexygphenyl)

11 bi <1 4 RIS prny T3 bhhyt St HaRe b SR TR heny ) or opane.
2, 4 bi 5( 4-fercegnaiphany) )1 2192 1y B14 4Gy 1o Dk AoySh@EyDNERYD) - M b 32

di i sopropyl benzene, 2,2-b|s(3-nethyl-4- hydr oxyphenyl’) pr opane,
bi s( 3, 5- didvetsnprapy hyenoxyphedy? ) netdahel - 21 2 bi BYSrSxyipnenhy] - 4-

hydr oxyphenyl ) pr.opane | S - di net hyl - 4- hydr oxyphenyl ) 5 sul fone,

2, 4- bi s( 3%-%1 %ﬁﬁw%ﬁ@%@e}m@% -2- et hyl but ane,

1, 1- bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) - m p- dii sopropyl benzene, 2,2- and
1, 1- bi s(4- hydroxyphenyl)- 3,3, 5-trinethylcycl ohexane. 10 Particularly
pr ef er¥®d Raphieriol ar by eprefierred 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 B46, 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
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 bisphencls used, like all
the other chemicals and auxiliaries added to the synthesis,

may obviocusly be contaminated with impurities originating
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di hydr oxydi phenyl, 1, 1-bi s(4-hydroxyphenyl ) phenyl et hane,

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

hydr oxyphenyl ) propane, 1, 1-bi s(4-hydroxyphenyl)cycl ohexane,

1, 1- bi s(4- hydr oxyphenyl )-m p-di i sopropyl benzene and 1,1 15

bi s(4- hydr oxyphenyl ) -3, 3,5-tri nmet hyl cycl ohexane. These and ot her suitable
di phenol s are described for exanple i MYatent 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 982F i el éjﬁiu%&é’s%%l@éﬁeofn Axthmugpuid | SHhedes ppdielé to use
applications DE-A-1 570 703, DE-A-2 063 050, DE-A-2 036 052, DE-A-2 211
956 and DE-h® FiEpnesfs PEseHele pawerratererisicati on FRL 561 518, in the
nonograph "H. Schnell, Chem stry and Physics of Pol ycarbonates,

I ntersci ence 25 Publishers, New York 1964" and in Japanese published

patent  apgli e 1 e Nsh £240 3% A6 t $2944¢ d 986: lantbddSadils 1988nd I n the case
of honggolycarbonates only one diphenol is wused, while in the case of

copol ycar R e keey bk i 80 $H PHRIMGT ST RRRAILS \ites dPlReEMbS
bi sphenol Sal‘k;ﬁdphéﬁéﬁg ahlop the ofhes &h%nf&déwqﬁlﬂ:%%éc? f’f‘dded to

t he synt hesi viously bé tontanina originating
33 fromthe:tgmrﬁrmscbls thef @pfoctal 1ftoagdl | tp 13- tes) It rol cantsep - 1 Hie-
cl eanest p055|ble raw nmaterials. Suitable chain termi nators are both

nonophenol PP (K%#kﬁﬁ@@ﬁ@ﬂ%ﬂﬁ%ﬁﬁ i B s o rrptspehol 3. 4r e phenol s,
| kyl ph
al Xyl p en;c% %Qzltb;?r?ex% %%ﬂ&“‘%}?f{ uér}’cﬁ phenol , ﬁphﬂ'r%rﬁgﬂﬂérﬁ’@f”%n

p-iso-oct p-iso-‘ h'on hal ophenol s
such aﬁ)pﬂﬂﬁ(M£Kﬁu¥§& tﬁhfboﬂjchlorophenol p- bronDphenoI and

2,4,6-tribronophenol, and 10 the nixtures 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 (I)

in which

20 R® denotes H or a branched or unbranched C;-Cis 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.



Sui t abl e nonocar boxylic acids are benzoic acid, alkylbenzoic acids and
hal obenzoi ¢ acids. Preferred chain termnators are the phenols of the
formula (1) 15 R6-Ph-OH (1) in which 20 R6 denotes H or a branched or
unbranched C1-C18 al kyl residue. The quantity of chain term nator used
amounts to 0.5 nol % to 10 nol % relative to noles of diphenols used in
each 25 case. The addition of chain ter¥fi nators may take place before,
during or after phosgenation. Suitable branching agents are the tri- or
nor e thanSuiﬂdbﬂuﬁbrnn&himgwng&mtslqmmwféfl¢xﬁm@&&tph&mfb@h@@im¢1y, 30

I n partlcular hose with three or more_than three phenolic groups 34

Suitabl e tdh lﬁden% 4 et e ¥ bt %XW%%TQWMWQWM 2,

4, 6-di met - d b (4o
i et hyt - 2P i L LR MR EP i tade 7y 2 5-eri (4
hydroxyph&quﬁdue;r;zlmwl Ihdndeds | (4; hyﬂ*mym&wdﬁ@kyﬁmyﬁ ethane,
tr|(4 droxyggenyl)phenylnethane 2,2-bis[4, 4-bis(4- B%droxxfhenyl)

cycl oheky| 9%t Ghanet exvrigry W sy s ins/ %cﬁﬂ@&ﬁﬂ%

2, 6-bi s(2- | phge

2-(4- hy((jro%&ﬁ%; Egéﬁyi%?%%i@r ﬁ\éﬁ)%ropane( hexa(4-(4 10
hydr oxyphe}mdrcsthmyy])m@swd;ppl)tﬂitm:ejbpm hedb s eBtlefdroxy-5' -
tetra(4- hydroxyphenyl) met hane, tetra(4

hydr oxy phéMATeds b-&%@w#ﬁwﬂe a%u(ﬁ-hmmwewl -{2,4-

di hydr oxytd{ RGN HELIY) dr Ye0EENen 4,096 NEL_ Wi th 2, 4-

10 hydroxyphenylisopropyl)phenyl)orthoterephthalic ester,
tetra (4-hydroxyphenyl)methane, tetra{4-(4-
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-ox0-2,3-dihydroindole.

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 agqueous,
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-benzophencne dicarboxylic




« di hydr oxybenzoic acid, trinesic acid, cyanuric chloride and 15

"3, 3-bi s(3-net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-di hydr oi ndol e. The quantity
of branching agents optionally used amounts to 0.05 nol%to 2.5 nold,
relative again to noles of diphenols wused in each case. 20 The branching
agents may either be initially prepared with the diphenols and the chain
terminators in the aqueous, al kaline piase or added prior to
phosgenation in solution in an organic solvent. 25 Al these neasures
for the pracidfi D ofbguotyslashonat @bcarleoxwhot | ycidm 4 ) af -dophéry per son
skilled in the art. Aromat i ¢ di car box !i .acids. suit bIe %or t he
product i orF'oRer 3B GRYHBEY B+ c2f bonat e “gép?%ﬁy%x%%% B HGRFRO%KYT HC

t er epht hal Ci | %%1% €-3acid,
3,3 d|phé%§¥%légr J§§ |c$2%%§b gi%%rﬁg%%lca oxy?$% aci d,
4, 4- benzopstesroyki ki @af bpx v d teSbbexy ic 3adid benzophenone dlcarboxylic

acid, 4, 4" -di phenyl ether dicarboxylic acid, 4,41-di phenyl sulfone
di carboxylic acid, 2,2-bis-(4-carboxyphenyl)propane, trimethyl-

phenyl i nd X onat I
aci ds, |tq?g4%%§epﬁ$ﬁg$98 %%?%rﬁ%#g}lé %é%%%th§$lg§a%§ﬁ mﬁéﬁg9g¥eégld
partlcuIaréydpwﬁfﬁ$aphyhah5edaci@ Uhiah baxy| peraccdl setyvatevesahi g

di carboxylic acid dihalides and dicarboxylic acid dial kyl esters, in
parti cul arug®ear boxyl i ¢ acid di chlorides and di carboxylic

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 guantitatively, 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.




.

acid dinmethyl esters. 15 Repl acenent of the carbonate groups by the
aromatic dicarboxylic acid ester groups proceeds substantially
stoichionetrically and al so quantitatively, such that the nolar ratio of
the reaction partners is also repeated in the finished pol yester
carbonate. Incorporation of the 20 aromatic di carboxylic acid ester
groups may proceed both randomy and i3 bl ocks. Preferred nethods of
production of the polycarbonates to be used according to the invention,
i ncl udi ng Thee ol ywestlerndSe ceslolothiatae scongpaes i thisotke cvec qhdiseg biow nidze vy
process and the  known nelt transes erifica&ion process. In the first
case, the CHFHUM 044 kR BIREFIREAUSRI T Shiped e‘%"é’b’r@f%o%rg‘ine, in the
latter casgneiaradlyn diphenyly a0 631 r@%@?eg%lmg, YiRd Shi B0k VEALS,
wor ki ng up, reaction conditions etc. for polycarbonate production have
in both casesrdeare adeguatedwn destchiode dba et di rareorgpletprat el wikimowime 36 The

pol ycar bonat e nou] di ng conpositions according to the invention nay be
processed RTRGEEHR PArINe @ES FRNVEX: TRt e%o%rp‘?}ﬁéc%%?%?ﬁ? onal
processi ng machines in accordance with known methods and in conpliance
with the 5 processing paraneters conventional for polycarbonate. 37
Exanpl es 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 oronet hane are renoved froma stream of polycarbonate flowing at a
rate of 4500 kg/h. The rel ative




viscosity of the polycarbonate is 1.293. The col our index 10 Yl of the
pol'ycarbonate is 1.6. The dianeter of the screws in the pressure

buil d-up zone is 158 mm The pressure build-up zone is of
triple-flighted construction. At the point of additive addition, the
pol ynmer stream has a tenperature of 380C. In a tightly neshing

tw n-screw 15 extruder, 400 kg/h of pol¥karbonate second-quality product
were nelted with 30 kg/h of additives and incorporated with the main
stream at Exampigeg at ure of 305C. 38 Clains: 1. A continuous process for
m xi ng polymer nmelts with additives in liquid form in solution or in 5
di spersion, in particular in a process for the production of a polyner,
characterigmagndie that a first stream (side stream containing nolten
pol ynmer armTtp_l'E’ast one additive is conbined with a second stream
(rmain stream) containing nolten polynmer in an extruder 10 to yield one
streamand in that the tenperature of the first streamis bel ow that of
t he sec%ngmstar SR TS A0 o TN L IR oF B FHEEW i B i sed i n
that the secont & neammasodee) Lgagset i | 51 $htld Xl rdtedzede
process according to claim1, characterised in that mxing proceeds in
t he presswrel blidhd-apowetiteand e raeeod Stoeamst2eam &f process

o001 480 P P S oL 2 Pty U, Beepur DU L up, zone
charact er ivsiggbddi @&f the polycarbonate 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
pecint 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.
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25 the first streamis fornmed of nolten second-quality product. 6. A
prdcess according to claim1, characterised in that the polyner is

pol ycarbonate. 30 7. A process according to claim 2, wherein the content
of residual volatiles in the main stream after degassing 39 and before
i ntroduction of the side streamis |less than 1000 ppm 8. A process
according to claim7, wherein the conte® of 5 residual volatiles is

| ess than 500 ppm 9. A process according to claim1l1, wherein the

t enper at ur@laifmg he side streamis at |least 20 K below that of the nain
stream 10 10. A process according to claim1l, wherein the tenperature
of the side streamis at |east 40 K below that of the main stream 15

11. A process i i rei r he
i nsi de ofclt'he \;{;}glqﬁrgefﬂ‘tg‘ﬁﬁe@se I?C%J e%s ?gskeanl?i elﬁfpoig & corﬁédieggt atnﬁthe
tenperature of ddibitiomes addd Sideipdn f@fin12in Adlhocess @ccaiding to claim
2, wherein degassing is perforned in a tightly meshing, co-rotating
twin-sctew extFRRETDIORoubl R HHRE confad RiIreEsoh. fans.the process

according to claity .}z ;dD [ hbp es it d- e c i ns

only conveyi ng F({Fal"{ernentls. léﬁf.] ag\ érl@r}@éés)fs' aﬁ%&ﬁ%f%g%ﬁa#%%% ?nP %’:h

the pressure tidebmp(ziohe cordannscdmt pietid ighlesh ghehpmds oid at
least one additive is combined with a second stream
{main stream) containing molten polymer in an extruder

10 to yield one stream and in that the temperature of the

first stream is below that of the second stream.

2. A process according to c¢laim 1, characterised in that

the second stream has been degassed prior to mixing.

15
3. A process according to claim 1, characterised in that
mixing proceeds in the pressure build-up zone of the
second stream.

20 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

25 the first stream is formed of molten second-quality
product.

6. A process according to claim 1, characterised in that
the polymer is polycarbonate.

30

7. A process according to claim 2, wherein the content of

residual volatiles in the main stream after degassing



* smel | er external dianmeter than the degassing zone. 30
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10.

11.

12.

13.

14,

39

and before introduction of the side stream is less

than 1000 ppm.

A process according to claim 7, wherein the content of

residual volatiles is less than 500 ppm.

A process according to claim 1, wherein the
temperature of the side stream is at least 20 K below

that of the main stream.

A process according to claim 1, wherein the
temperature of the side stream is at least 40 K below

that of the main stream.

A process according to claim 3, wherein the
temperature at the inside of the wall of the extruder
is at least 40 K colder than the temperature of the

overall stream.

A process according to claim 2, wherein degassing is
performed in a tightly meshing, co-rotating twin-screw

extruder of double-flighted configuration.

A process according to c¢laim 12, in which the pressure

build-up zone contains only conveying elements.

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.



