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A PROCESS FOR THE | NTRODUCTI ON OF ADDI Tl VES, | NTO
POLYMER MELTS Field of the I nvention The invention

woeb@tosw260 a process for preparation of ther nBpTaA®L08/013320

nol di ng conpositions and nore specifically to
conpositions that contain any of additives, catalysts
or inhibitors. Background of the Invention There are
nuner ous reasons why polynmer nelts should be m xed
with additives. Such additives may inprove properties
M PthCESﬂ FOR THEUENTROD UCTHONMPIRADIHIIVESC dNI®
adatl on ]gaddltlves) may pronote desired reactions
¥MEERME b production or processing procedure
(cat al ysts), or may suppress undesirable reactions
(inhibitors). The person skilled in the art knows that
rihd ofdhdilnventen cat al ysts or inhibitors in pure form

e yent LRI e cthal o TR ARG il

eHAPEEEORURN nRtste SRRMGAY 16l e6apTISdsithat contaliemiyedsalditives,
desired properties. Also, additives, catalysts, or

cathiysistopihibitoys.at  hi gh t enperatures have a corrosive
effect on the materials enployed in the apparatus and
equi pnent in which the products are handl ed,

Baplegband of thé Ivesitiorconcent rat i ons and bef or e they are
mxed with the nelt. It is therefare deS|ra le t dg
tives.

ﬂhérea?a@nwm%régs reggang Whst Rolnes RekthThogldbermixe dﬂﬂ’ya
S badifes Ak VB Bherlb St e BRERRALERR 2 18} oxample

resistdiee lt}mm grﬁbhtlstl delitbies)y nthylhpromu e dbstted reactiahe fortthe further
mai htain the qualit fthe adog@tlve Inthe ase%
ct

pedugdon e rgaeﬁSfm%@ Ce ue 4F3flystsl PT PR SHPRIGTS Sndesiiap

at gb]ggx gature Wlththe materials of the
ap?pc)arat S part)s that are used should al so be

avoi ded. An addi ti ve, cat al yst or i nhibitor is regarded
%ie %grrs[)r? gliﬂﬁgd {nfthe alq knows At many aag %VCS catalysts or inhibitors in
puré form at the temperatures at which they are metered into the polymer melt
may themselves experience undesirable changes such as chemical decomposition
or decrease in desired properties. Also, additives, catalysts, or inhibitors may at
high temperatures have a corrosive effect on the materials employed in the
apparatus and equipment in which the products are handled, especially at high
concentrations and before they are mixed with the melt. It is therefore desirable
that the additives, catalysts or inhibitors have only a short residence time at high
temperatures. In particular a long residence time at a high temperature in the
unmixed state should be avoided in order to maintain the quality of the
additive. In the case of corrosive additives, catalysts or inhibitors, contact at
high temperature with the materials of the apparatus parts that are used should also

be avoided.
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materials that are normally used in the process and
fromwhich the plant parts are fabricated, it causes

weewsiosneof 0.1 myear or nore due to chem caPCHEPROK(13320

and al so produces stress cra&ks or pitting. Additives,
catal ysts or inhibitors are 8 a rule solid or |iquid.
Sal adhinegichiaesor @Bibadoy & 1eg@ted A ddRtoshless, dl therkd sl thy
nmetered in through netering screws, spirals or scales
wnaterialp Brahererprelly esed inthepigsesstapd ifiont whishdhe plant parts are
- RO I
SRR Bah s e QPO b a8 0S5 gl nc
apyogsratues sineksroimks br phitieh the nelt is |ocated, which
is in a state of novenent or transportation. The
addi tives, catalysts or inhibitors thereby introduced
L ran ' : melt into
Y B S e AR R K, Cget ner .
di sadvantage is that an inertisation is possible only

i t.h high technical .expenditure. ILn addition th :
Nolidratfist, cEyeicon 8BRSt pemallont et if Drbigunglsgine
IsSreRRl st ey Sscart fit Bbtakits BRRY. A& r@ér 16 HRBIRBE the
Liqui d "'additives, catalysts or inhibitors are conveyed

anbstamstee irgd Dypolyszansnalf, thesepdropdnefrigroéal N @pwmshafts of

conbi ning fhese with the polyner I.t. |,S the. sa S,.
GeEser totedepoce ParePopramaren Jgrith Rl G nicn
PM D&aRThSoviehioat bEtrMsp6ftSlon ITHIUIHHNSE, Safalfsts@rihiiBitors
in additives, catalysts or inhibitors in polynmer nelts

dlarretes dredycadoare rengiorise tegether yvilhdthe polyseamedt infoxdhey

oElpt SR IR TR RRU0 A el ol by atin
RipStibl8 dhlyAvitlirigh tédd@icabetpentinge. Di adBticn fhermdteskagef
additives into polyners, in which the exanples rel ate
seligolsypusaeptibledp anterdersnseeandds got alyaysyudficigutly accyraigeor
sbh&amp i s renoved fromthe main stream specifically

by ‘nmeans of a planetary gear-type punp. The additives
are fed in this connection inconcentrated form

g_:xicrp%?itald&titvgs,%a% }%{s cmﬁﬁi it(())l[S a?e clnl%lre%ci .'}r%(i n%texge%%ry I\I!I\Qa%g lo?

pumps. One possible way of combining these with the polymer melt is the same

as described above for solids.

The use of mixers without moving parts (static mixers) or extruders for mixing in
additives, catalysts or inhibitors in polymer melts corresponds to the prior art. A
use of static mixers for such purposes corresponding to the prior art is outlined in

"Chemische Industrie”, 37(7), pp. 474-476.

DE 19 841 376 A1 describes a further process for mixing additives into polymers,
in which the examples relate to polyesters and copolyesters. In this case a side
stream is removed from the main stream, specifically by means of a

planetary gear-type pump. The additives are fed in this connection in
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the planetary gear-type punp and are m xed further by
means of a downstreanconnected static mxer with the

W@ @s/os9eeam and this in turn is mxed by neanBCDEPZ04/013320

further static mxer with thg main stream The
tenperature level is fixed to that of the main stream

WohBertatedr fogtdirettiato haend wheeleac i plamliof of @ar wheels of
additives may occur at this tenperature. In DE 4 039

815‘7 phanetary gedthiype frgueay! e mixeduRgenbmemsef & davgsieam-
}1}{ d sstﬁtﬁce ér%wﬁletﬁg I %dg%ﬂe 'a]umlﬁih alel| %Qﬁ%@@ b?ﬂgaans ofa
yes nthis, a side

s are preferre stream
|farthﬁ1’ﬁvat&dnfxreﬁmta th@maus:ttreamn Thehemaeidiure lowsl iafxediocthdt of

with the side stream h.the aid of an. xtruder fed
vhe Raesireany N thaihe r?%k}gﬁﬁ%hﬁea L\Tﬁaﬁtl? EHF AR Fesamey ocour
'iﬁls‘ié?xgpe%tgre"f a static m xer. The di sadvant age of
cess Is the unavoidable increase in the

extruder of the tenperature of a part of the main

tr i_ch t h ffect th
it g Rl B Re PR IPHTE LR SAY B IoRy T gream
S€ ee&%w ih @At fNSaRidetang pafidiiet MR1tE W&l@ﬂ&@ Irothist Beide
addi tive ‘conponent 5 wi th one "anot her or of the

as@@amu iy eem@wédi‘ren 1asmam stieannehp @d@lﬁ’éffs 8<§¢ mixes witly éhe side
t. ,
e gy i St R B SUREAR: ARG E g oo

%@L@m&ll WilstheWid 6Na static iBL&! ale ldﬁsaﬁvawagé oAtthis @fc;cdssh@ the .
This corresponds to the |ongknown prior art.

awarpidablefingrpass in thegstgder @he Epmperatyreh |adlqrta>f the main

a
Iy T e —
dfldivtni alew wldesitdbde sdeoudarpe mubnd oftheaddiivecdhgonents, of the

di sadvant age t hat the ad itive sts or
i tyiercopwoRFs vﬁthdaﬁtaaet e it e éﬁ?filP‘ci PRy ithihgn

lﬁ:ﬁg‘ﬁﬁ&"’&t‘{ &d%&@erxﬁgﬁd/\éﬁbﬁ*tﬁe%alﬁbﬁeaﬁﬁpar atus parts and

n reac the polynmer nelt, whereby they suffer
damage and therefore can no | onger exert the full

sired effe i.n the p €. proc re tha
it famaprifteen by Bav e o [t epBRe phestiets Wi
aRiditlve¥ 8Fhich are metered in liquid or solid form. This corresponds to the long-
known prior art. An example of this is US B 5 972 273, in which a polycarbonate
melt is mixed with the aid of an extruder with a mixture of polycarbonate and an

additive.

All the above possibilities have the disadvantage that the additives, catalysts or
inhibitors are in contact in concentrated form at high temperatures with the walls
of the apparatus parts and then reach the polymer melt, whereby they suffer

damage and therefore can no longer exert the full desired effect in the polymer.

In the procedure that is generally employed the melt lines for the additives,

catalysts or inhibitors are led into the hot housings of the screws, kneaders or other



catal ysts or inhibitors are led into the hot housings
of the screws, kneaders or otherapparatus so that the
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i nhibitors are entrained by the polyner melt flow ng
past t he connecti on poi nt ané’are m xed in during the

ztﬂ)hfhﬁis oqHiSRe Bifldwiag Blels edtheardditives, e atilisadr\ialyibitors are
%I ons of high concentration at this entry point. Due
raineddoribepelverer srelidawingwast the eranepiéonspdiahpid are mixed in

k
FRRDE rteP BRSE L e pRHeatel HeLENS aRRSSAOE Hrich,
n®heénthgioafat ticemeldpdihy eBue wahakyisiustion of indat bvayfismathe

strongly overheated. On account of the mno
tIFETVR k@e%f@r@@pa@m thattarpalivays BRCraing e rﬁféfwqu high

ﬁ%p@fa%ie %nb 'aﬁtr dide &erih Sf Hra@ﬂﬁﬁtsﬁlcéﬁﬁfysﬁror

bitor’ ence t1 mes
t1hhfo@®m &e sfrm@y De&hbatsd i @ntahmtmh bf ﬂharmlger groourtiethat are

addj tives, th, dIS | orati ons.or . even catbonjzation
Seteraie: B ke SF e Paan RAGIT HE POBUARL S Pulf alyst
f sQfhibhter, e ﬁéﬁ%@né@cﬁﬂwé’ £0nh. aAMBs AetIBre\0HeN r&lh nﬁt!h@rmal
variable, so that a clean and constant netering of the

atmhnetge\xe ¢h asldifiives; with tdlscvlnraélona pt exngathesizaon and thus

b Shasts Brefion hirore et e B pelppr o il &

f&ﬁéiﬁ\dar highdentiaylePs) hht a (\!l@érpﬂqdjdo‘i@@ﬁﬁiﬁét%nﬂ@ bythe ralddl’uves
enb&% |nto the static m xer or the shear field of

culth éntrirggtions dpaig inserfesenceaxpeirelse Syrthgrmorea flow
Iaﬁg}nt 'o\f%ﬁ’emﬁ&toqlt]%fiaédlﬁ{e cga d}g‘ J>roléﬁltbﬂgr m{)ﬁ?e%sattt entry point,

erference in 0 si I can

I @Bﬁ:ﬁﬁlﬂfupwﬂﬁbmwwnm&yd@mm stttd ndxer ofF t}temhearrfmlw of ssdrew.
produced. These di sadvant ages are avoi ded by .t he

pTlaf‘c]i“EB éheamabstErshg¥Resiepers Byrhe AEdigites, CRiapsIS s ngv@tors as
CRaY S%’ gd 1Ht'3{jf§1renbé gpthﬁ 'h?eg%ﬂ{%qgaecg By &%ﬂhft@dt @c?skésmugm and

have m xed Wt sts or
|dﬂuerh1rmuxmsof tHegprodiiots tmielpmdmcsdt o int roduce the liquid
substance through a directly connected |line, generally
agai nst very high pressures. A further possibility is

tPhd¥e msa&%t%% YAB L S0illEd By BRRREALCE a8Edr8M AR thel iV drBidHC e
addi tives alysts or inhibitors, whether solid or

liquid, as already described

If melts are conveyed under high pressures through pipelines and have to be
mixed with additives, catalysts or inhibitors, the only option is to introduce the
liquid substance through a directly connected line, generally against very high

pressures.

A further possibility is to melt the polymers in a separate screw and introduce
additives, catalysts or inhibitors, whether solid or liquid, as already described
above. The melt is then fed to the main stream of the melt. The renewed melting
of polymer granules adversely affects the quality as a rule and is therefore

disadvantageous.



10

15

20

25

30

above. The nelt is then fed to the nmain stream of the
nmelt. The renewed nelting of polyner granules

w@eawensmkey affects the quality as a rul e and i BCT/EP2004/013320

t herefore di sadvantageous.It .is al so known to use
master batches. Master batch@s are nixtures of
polynmers with additives, catalysts or inhibitors in

relatively high concentrations. They are prepared as a
Aiis elsa koomdi tegise snastes batshero dMagerchatehes areimiares of polymers

r.ecedi.ng _par.agr bhough ) l: t
RAFERHO G SRR R, IR I e o SHPREAMER. rhey o
fpPReparedsiera gk cdtcbiitng to ke mestRdd @esdribedridethet redidling
introduced into the polyner. On the basis of the prior
aeragraphethemigh dhey svidswbgiquently Bave tapegralated g/&efufther

of. [ :
R sl e, D Eha 0 kB U RrF b8 iRinced
ito dlessegmeescri ption o f the Drawings Figure 1 is a
schematic representation of a suitable device for the
practice of the inventive process. Summary of the

IONV@BHAAD oA Ry o ke Brd DG l%ﬁd;ci’% {'?xlo%ﬂﬁhr

conposition Is discfosed. The process entail
flor metegng ofedditivas, logtatystd indgnkibitemthafavoils thendipasivgmteges of
%{]dlw(” bri n%i ng at | east one additive into contact

GO FXLLEECY part of the surface of said stream and

Rséhptioadc@e igwafdi tive in said streamto produce a
conbined stream and (iii) introducing the conbined

streaminto a punp to forma pre-mx and (iv)

introduci ng, the. prem x .i.nt o m.xer to. for .
o6 L Aeb aehosaftsrier Sty oOntaiEh FhsiEle ok RThR pragtips;ofthe
imieh@okigetes a punp to forma pre-m x which is then

i ntroduced to a m xer to forma honbgeneous pol yner
rmary RE the Bvesdon esults in a conposition having

%?fﬁ?ﬁ%@ ?(218 g%%(%aeﬂeﬁhoﬁﬁﬁﬂ%&idﬁ% cogﬁjto@f.tfoﬁqs RS8P ThON
process entails (i) forming a vertically falling stream of molten polymer, and (i1)
bringing at least one additive into contact with at least a part of the surface of said
stream and to introduce the additive in said stream to produce a combined stream,
and (iii) introducing the combined stream into a pump to form a pre-mix and

(iv) introducing the premix into a mixer to form a homogeneous polymer melt.

The combined stream is then introduced to a pump to form a pre-mix which is
then introduced to a mixer to form a homogeneous polymer melt. The process
results in a composition having advantageous material properties.

Detailed Description of the Invention

A surprisingly simple way has now been found for introducing one or more
additives into a molten polymeric resin to produce a thermoplastic molding
composition. The additive thus introduced may be in solid or liquid states, in

solution or ina the form of a dispersion or suspension and includes any compound
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A surprisingly sinple way has now been found for
i ntroduci ng one or nore additives into a nolten
W@olopeee resin to produce a thernopl astic noPCI/AR2004/013320
conposition. The additive thus introduced may be in
solid or liquid states, in solution or in the form of

1@odinSPE itS figittion i tRNDALXOO! tiBdndldidlswdapositipn. Examples of
conpoundknown for its function |n the context of the

swoh addigive anpbeslsi qatalysts, i bitpressteliilizgye AndeflFs sarePquads kavn
ﬁ%eaig §5ﬁpﬁﬁ @&Hc*a' % e c%h?eg; b B8 LSRR ptehm?% r FRRRENdS

helr Tunction I n ont ext of
THepro€Sas h@ﬂ&rmﬁémﬁnn dat itrtiatreductiomivé ther aidése riesds to avoid
characterized in that the i ntroducti.on Qf the.a d|t|ve
ifralonegd sxRnsyrs loSlgyRtRd &ﬁl@@ﬁawﬁo& i3 Weg refoghized guch
éx?gyﬁé b s A5 uhwated teab EGRIMUZR @e%ﬂé@ﬂl&?mﬁé' h&ditive. The

ten l'eads to unwanted reactions an degradat i on
aiditivies thed dird inequid Fremeadd ithierefoss priaferabdy snainiaingd et wpofror m
are ther for

f
iR paRe drchergRe SLPTNGH a DA aRES et hreiREngar in tpotion
fohatre Fﬁfér%l&%@ﬂ?fﬁnbl@ AR bR RIpBTAIE ap pﬁlfcﬁeaabmlv%hﬂlée pt

as nel at asS |low a tenper ature as pr acti cal ,
wbiblbadditivet emdveelshtm imthdifoiny o§ dispersiqas fasg likerise kept at the

di spersions, are | i S t a St

PurBar iAol e fhns AP B e o
fiip (S RBtadc® piEkon hdhipd, R§écidvaguRirs] giar-prfasimpsh peaiy other
punps, gear-type punps) or any other known conveyi ng
knﬁwmﬁ9nVEwna Veferred enbodi nent presented
schematically in Figure , the inventive process

entails formng, by using a suitable annul ar nozzle 4,
12 afgeferedldmbddithbntiigedente aehehatizally I Fighteok elig invkntive

RAesshBBY Frignihe Lot SiHbl A e posae & FonTiGRbCGHIe
lﬂ)‘?ll%%\) Srehm 3N %h‘b?é;ﬁ g? ﬂ{olijt'ég lpgfgn{é? earf?ﬂhbfﬁ@ﬁmﬂ?ﬂh% a(lflﬁ‘llvla fkede

I'ow strea enpen on the pol yner and
ths hade thraghswitalle axmdis sudhres aalmdﬂomscammalztly 7b§h@\mlp618@re

t.0, 350, C, f et 50 d iall
50 Bopiies esth G Boe et ara Lo EBGRiAR e Muc  D i tne
dslasl R6BER]HS Mk Pdng b 1SRMallybdtheed 050Mod5080, @@p@wg.

sol ution di'spersion suspension is |ower than 100 C,
hetetar 25 ynd3R0REe asreoiatly forquadycartmmate. The temperature of the

additive in the process which are used in the form of an aqueous solution
dispersion suspension is lower than 100°C, preferably between 80 to lower than
100°C. The temperature of additives which are used in form of their melt is
usually from 50 to 200°C depending on the kind of additive and its melt
temperature. In the practice of the inventive process, the temperature of the falling

hollow stream is significantly higher than that of the additive.

The stream that now includes the entrained additive is introduced into a pump, for
example gear pump, to form a pre-mix and the pre-mix is conveyed to a mixer,

for instance a static mixer to form a homogeneous polymer melt . Degradation of
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100 C. The tenperature of additives which are used in
formof their nelt is usually from50 to 200 C

waelepsnsiong on the kind of additive and its nel PCT/EP2004/013320

tenperature. In the practice,of the inventive process,
the tenperature of the falllag hol | ow streamis

He@aiitive afd hiywdt 88 EactiBadareRbctiehlly BEmattid Witk theThe
streamthat now i ncludes the entrained additive is

@hﬂf&%&ﬁ@é dhorhresidgnsa time 4t dhe eigh dpneerg@s anshithp aveidancsiah
f‘ 121" etﬁe 8&91“%:;18 f %51 fh g?x AAMNENEHodrbrafofl PR o'qrocefsg’ r
a 0 forma honbgeneous p

ﬁﬁbbfdmg foege adahtion 1@f)ztrtieulaﬂy| advaneagaods inrthanisehces where at
reactions are practically elimnated th t.Iéhe
hllgbrt%m@aﬁuwﬂae whdtiyve peadrepsHed o€ R%Osaﬁg%@m tgrthe apparatus.

t
R Q0 Y R0 lad N ol vy e
patteb@sagdbanehi) gntvohith éhe mmamg is@arriesl amtithcthe ao:hquuentlal
advant ageous in the instance

e at
EAFRSERG Eldect s SEohes Qrgefieon {pervoided dp eflf 10(3@%311e invention
PORASRNAE h8diRcd DmbEeidtd ‘éoﬁt@&a&l@ﬁ #2 polyin&iFREP ORI ddly after it

convent 1 onal processes the additive cones i n?o cont act
st eet kidutcdfoerthabol(ymmdmesrmtoaiomact withihemetdhe ni xi ng
nse uenti al aﬁeorro

d
b BEfer Sbinstt o piiaecORC SRHERT ORPAAEPR Rotetipe aiso)

Ishféeamfﬁﬁ%ahpmeag&ﬁ%qnttﬁ@p@yﬁbfm\éﬁ cones into contact
with the polymer directly, and only after it has been

diluted by the polymer, comes into contact with the

gﬁgﬁﬁvg%{hagcanfgﬁ r te:hrenre tgg;%g g{ra'fnégcto O%Q H%&ég%ghé?ge di dss?lved in

8 Bkl dsdit, aﬂ@fdﬁabfy the sbiventielk ytmﬁfﬁcﬂﬁit]:y lodsbitingypsint and
t hat cannotbe nelted or that deconpose o ting may

¥§élsé<il yrpFuEgiently el ammme suchy theiponseaie ?\3511 e it
us I Ilﬂtastﬁa}ﬁelﬁt §b’c§f1ﬂaﬁ%@lﬁy W%Y#Qﬂt&%ﬁﬁd?ﬂ s%ﬂ%fﬁ!g{l%q’ehﬁg of the

n a sufficient anmount suc upon
toficaattireviftie mhmdmltasﬁdmehmpl astic nelt it
spont aneousl y evaporates w thout significant |owering
of the tenperature of the thernoplastic nelt. In the

£ @hﬂ%ﬁfmcrn? Fé:p?e,sseé%&ﬁn' Mgl ViR }ﬁ)llotwh@oﬂ%‘ﬂdzﬁ’l‘é" &% he

nozzl e, he correspondlng enbodi nent the
sanerspomrgngl smbochmmt $leer spinrgng-disc athioiger, t&l@trpélmd drom above

into the annular nozzle to a depth such that the additive strikes the inside of the
melt stream. The desired concentrations of additive in the polymer may be

achieved by metered pumping of the additve.

It is advantageous in practice to maintain the additive at the lowest practical
temperature until its contact with the polymer. During the metering only the
pressure of the nozzle has to be overcome. When using a spinning-disc atomiser a
metering may also be carried out without counter-pressure. In a yet additional
embodiment air and water are excluded from the inventive process. The pressure

in the system may be selected to suit the physical characteristics of the materials
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into the annular nozzle to a depth such that the
additive strikes the inside of the nelt stream The

waele®snsx2€concentrati ons of additive in the pol RCEEP2U84013320

be achi eved by netered punp[gg of the additve. It is
advant ageous in practice to intain the additive at
B&] inaMeSocds ALd &almpl€ R ah st e Whetd thetadditivetiafkithe form
with the polymer. During the metering only the o
of 8% sqieeuHIolEtinn n@?ﬂr@ssh@s}n@bb%@JBV@% sesmehatihe anlys ligited

5 sninning. di cor e
P O b A BRI LA e T
aglshtdricediht Jevb ediclmivelydiigh ansbrywadssuredn cheepaak yehesluided the
the inventjve process. The pressure in the system ma

v P y

lFeersingeqnsifians meay alse peadyppsineeiered plr 4B¢ BiGSSITE aschgpen so as

j d in the process. For exanple, in an
ﬁ£§¥§%%g%@ﬂg%§§$he additive is in the formof an
aqueous solution , the pressure may be adjusted such
that the only. a limted anount of water, preferably
TR @rasessAccorting jq P SaFEBER HHSPTRUS BSIRIE MetsHiin Of
SHistances that have a relatively high vapor pressure
in the pure state under the operating conditions may
also readily be netered in. The pressure is chosen so

to prevent evappration. .The proggess according to
o PRl bip RHae b antse e S L ERd TR gnef gplen an
adgliilbd MRsle, 9% ASvandgebs t*éadt&]dh%fpﬁ% of e s&hin! Ritl¥Bidk the
stream of the polynmer nelt throu an annul ar nozzl e,

iaddiitigz Hepvean el dngetincaspenateihal gddiive—contaiiag pert éxethe
R SR s B R

hierély Weirardtldhdre61f) anag b askd®rentrafiethe adlditiee.nol t en
stream and not nerely a branch thereof, nay be used
to entrain the additive. A preferred enbodi nent of the

: . L _ ‘ . g
YIS LIAESS il S A S TR AL B
yg.dr ‘P’ aemssmds b pohmerxheltider such as aspliond or orqprotdssad in an
apparatus or another device. Froma_nelt wthout .
SHAVTATeRCIoF iopRP LG 45PN AE 8P PeRd5des | Boss mslpithout
LAGAVEN, Betal ¥RmhEd8Ef a partial stream through a valve 3 that is

processed through an annular nozzle 4 to form a melt stream in the form of a hose

5.

The additive is fed through the line 6 with the hollow-cone nozzle 7. The polymer
melt stream entraining the additive is conveyed and premixed in pump 8 and the
resulting pre-mix conveyed through mixer 9 into the main melt stream to form
stream 2. . Optional inert gas is introduced through valve 10; the desired pressure
may be adjusted by valve 11 that may also serve to discharge the optional

gvaporating solvent.
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processed through an annul ar nozzle 4 to forma nelt
streamin the formof a hose 5. The additive is fed

W koososA2¢ he Iine 6 with the hol |l ow cone nozzl BCEPZN€013320

pol ymer nmelt strean1entra|n|@g the additive is

conveyed and prem xed in punp 8 and the resulting

Puup 81 ix advainvapyedsly Argeaghurmp X Altefhatintly stieevsrafiwidalglvarying

streamtoformstream : Of)tionl inert eas IS
6Stflfﬁtl&@g% 599?1@1@’ qqstrpgfgd 3@@ Jeedep lé%&ﬁ@%‘rﬁ?

gﬁ g ysted by valve that may al so serve to discharge

8 ptional evaporating solvent.Punp 8 is
advant ageously a gear punp. Alternatively screws of

Bt B ERaRE SERRERS hEe R aD ikl
Lehiops aéltyéax%ﬁa@y Ipbgh:'s@rsf ?myuﬁﬁd@%artﬁémmeh@s HB/styrene,

I nvention. "Particularl Yy Sul le are po ycar bonat €s,

ommre of styrenleyeadiadedonitrtde ehd/or migthah axsthasoylgist blﬁedﬁeof

f d | d
;@S e b2 Bopalvies 6F uPiRas AYA Hord Bty SaRR0 s AR ey
@G ) %OE@EMIQI{H bbpdlymwstdrpbw@hgn@e Wite iy Bbstate or

ybut adi ene, pol yet ]1)1/ ene, copolyners of
w@hweohﬁnsmelmowlvmmy ermelaamfep@wumthamea Bie&grigts |

PR b8 Sy DS 3 e BN BB Pl e e
aﬁtﬁwpowrﬁag §f sthRiné i la8RRorAfle, GRRKIARY Sre®irredilare ene

and acrylonitrile, particularly preferred are
p@Wwﬁamm@wamééhqnbkmﬁéur bl ends. Al so suitable are
sol utions of polyners that cannot thensel ves be
processed, such as for exanple rubbers, or spinning

AWoWsitah18 ared IuttorRBFipelydhery tHay eainyt thieniselviee b processed, such
el ast hane (a_pol yurethane el astoner). Suitable
aUF exaparle Etbegs, or SRIDDHIS S lutiongy frrexpmplg of pplyacrylonitrile or

glg%%qgim Petﬁé‘ﬁéél&éih Lpconpounds sol uble in

ent's ese are t fore all the conpounds t hat
i nprove the properties of t he pol yners and products to
gultcﬂ)rleo g dcl;t?\ges a'rac\ad dallltrlm\ell(teasble liquid or soluble compounds, in particular
compounds soluble in solvents. These are therefore all the compounds that
improve the properties of the polymers and products to be produced. Additives
that serve to prolong the service life (e.g. stabilizers against hydrolysis or
degradation), to improve the color stability (e.g. thermal and UV stabilizers), to
simplify the processing (e.g. mold release agents, flow auxiliaries), to improve the
use properties (e.g. antistatics), to improve the flame retardance, to influence the
optical impression (e.g. organic colorants) or to match the polymer properties to
specific stresses (impact strength modifiers). All these may be combined as
necessary in order to achieve and adjust the desired properties. The suitable
compounds are described for example in "Plastics Additives”, R. Géchter and

H. Miiller, Hanser Publishers 1983, in "Additives for Plastics Handbook”, John
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that serve to prolong the service life (e.g.
stabilizers against hydrolysis or degradation), to

WO ps0532¢ he col or stability (e.g. thermal andP@WVEP2004/013320

stabilizers), to sinplify t§§ processing (e.g. nold
rel ease agents, flow auxiliaries), to inprove the use
PLRPRY, HI&Vidr COffor® 19994rah MPasticd AJHARESMandBOLY | BAR
retardance, to influence the optical inpression (e.g.
@mgital, ElapsdroManick200k. t o match the pol ynmer properties
to specific stresses (inpact strength nodifiers). Al
these may be conbi ned as necessary in order to achieve

gRe addliiViet mh)Be SRRH LRBVIRLAPELbf ireshy liLtusdlbl ANeQeral different
conmpounds ar’e described for exanple in "Plastics

ndgturas\ie dre poymeanélt, and mode martppuiar]yedirectswaing the isolation of

ubl i shers 83. | CAddj tiv I [ . ook",
VEHSRITE S, 4 dahols et sy Bin  Bipbo iR RE
Addi ti ves Handbook", Hans Zweifel, Hanser, Minich

2001. The additives may be added individually or in
ARgserpuRstencss sray Hs addsdepranctargd ascaringodhg dweeniign t¢the

r 5
FRHEBG L i IR LA, B3] oo v
bédud orehdt@dd anardtied sage indthegpredeition Pheses s dhstraixdeswith the
may be added or netered according to the i nvenft ion t
PRETSEH p

AkgePlage Meguprend kywv n de B HEO SR SHbRS IPEFEmRe
LOEY, HRUILOVEYSSC dﬁ&hyé_i?s. hee 3edRG BF adTHEﬁ%s%i@ﬁ a?é‘ﬁﬁé%tii‘éhdeby

stage I n the production process . e mxing wt
el present prakess ipdfALes fonl Seqiud @ pesferablyoer 0,1 do 15 kitss, more

RrErBRRS o BT e DARRRI AL GRS T Qg hiighCor
%Héecoﬁ{f%gﬁeh). 4 048 9SndsferBiict? 0P addigvd & p%d&/@edmo;ah@ bAdRkt
of 0,1 to wt f blv 0. 2

M. % nore preferably 0,2 to 8 wt.%and in
pracessche addifyes aromstendd, i@ rasheunt od 1 tto 16 e %aeprgharatdy of 3 to

10 S SBaBEhibg M ey SO p o RSP B g oL PR IS 005
el 8! ®dferab]R0,7a60 WAl nst grefferably. 02 toosiwerably of 3 to

10 wt. % Otherwi se the additives are usually netered
to the polyner nelt by 0,05 to 1,5, preferably 0,7 to

Ru PRhRE EhRhEe i d Seh e ol R i olovs:
nelt are as foll ows:

1. Suitable antioxidants include for example:

1.1.  Alkylated monophenols, for example 2,6-di-tert.-butyl-4-methylphenol, 2-
tert.-butyl-4,6-dimethylphenol, 2,6-di-tert.-butyl-4-ethylphenol, 2,6-di-
tert.-butyl-4-n-butylphenol, 2,6-di-tert.-butyl-4-isobutylphenol, 2,6-
dicyclopentyl-4-methyl-phenol, 2-(a-methylcyclohexyl)-4,6-
dimethylphenol, 2,6-dioctadecyl-4-methyl-phenol, 2,4,6-
tricyclohexylphenol, 2,6-di-tert. ~-butyl-4-methoxymethylphenol,
nonylphenols that are linear or branched in the side chain, for example 2,6-

dinonyl-4-methylphenol, 2,4-dimethyl-6-(1’-methylundec-1’-yl)-phenol,
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Sui tabl e anti oxidants include for exanple: 1.1.
Al kyl at ed nonophenol s, for exanple

WQ2@5d5392@r t . - but yl - 4- net hyl phenol , 2- PCT/EP2004/013320

tert.-butyl -4, 6-di met hyl ph ‘ﬁ
2,6-di-tert.-butyl-4-ethylp noI 2,6-ditert. ,
but | L tadec-1'-yl 1, 2,4-dimethyl-6-(1'-
Vi Y AR BN py eBadec LD phgnol, 2,4-dimethyl-6-
di cychpagiiec4-nBiphyholphenol ,

2- (a met hyl cycl ohexyl) - 4, 6- dinethylphenol,
2 6- di oct adecyl - 4- net hyl - phenol , 2, 4, 6-

177 CY -
Tty S R B AR Sl e B ficpiytiometioo-trty
i neabu@lphbﬁ@lnQJAaﬂocttylthimm%h}dei-mleﬂlyﬁphehor 2gkanpl e 2, 6-
di nonyl - 4- net hy
2, 4- ddm@thhwm@hxlré @%@Wﬂ% dc didadesyiibimethyb4aogylphgnol
thyl-6-(l"-nmethyl he rtadec-1'-yl)- r henol,
2,4-dinethyl -6-(rnmethyltridec- '-yl )-phenol .o 2.
AlXky| Hhidesgrirnonkp rehak glatdddrydeocangdres, for example 2,6-di-tert.-

b SR 2B R 25

di oct ylfhi AR 62, 61 hdR ﬁﬂQJctad%c oxyphenol, 2,6-di-tert.-
di dodecyl t h| onet r?§1 - n%l% phenol ﬁ ylDI—Iydr qu| nones

and a[bkwlatdemumgcdleoi}ﬁfmdﬂ@sbutt’b‘ﬂ h@dmxwalelsczle@ gidittert.thutyl-

gutSylj L&}yge%x@%éﬁ]gf ﬂg $it 6%%‘}]3%1 A %ry'c;iroxypl'lhéﬁyTI ¥tear%19€u IblsQEiefS di-

2, 6- dirhanwi- ﬂhﬁﬁb%ﬂ%ﬂ%ﬁ%ﬁmm 2,6-di-tert. -
but yI hydr oqui none,
2,5-di-tert.-butyl-4-hydroxyani sol e,

14 Sk RSP Sratpih g tcontera o
bi s- ( FodopHirbBirld mixitky thefedTY ditaxinpienyl ) - adi p ate.

1. 4. Tocopherols for exanple a-t ocopherol,
b- tocopherol g-tocopherol, d- tocopherol and m xt ures

e ol A 501 Rl etp%dfgoxr%kat Bt 2 DL BgRLAE: buty1-

4- met - -
4 Ze_ ?'yhl#go)tgl ?ﬁlsﬁo_l)t %22 thlbhiscﬁgfogz}ﬁl?rléf}%)’ hpll”—@lﬂ@hgs +(6-tert.-butyl-3

4, 4' tntﬁthmp&e(uﬁ) t4e4f’tth}oﬂ’»m-w-teﬁ-—hatyh-)ll-rphthmph)mol) 4,4'-thiobis-

4, 4" -thiobis- 6-di I
4 4 6 5 ERRIT ATy b Ry REyI--hydroxypheny)-
disulfide.

1.6.  Alkylidenebisphenols, for example 2,2'-methylenebis-(6-tert.-butyl-4-
methylphenol), 2,2'-methylenebis-(6-tert.-butyl-4-ethylphenol), 2,2’-
methylene-bis-[4-methyl-6-(a-methylcyclohexyl)-phenol], 2,2'-
methylenebis-(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis-(6-nonyl-
4-methylphenol), 2,2'-methylenebis-(4,6-di-tert.-butylphenol), 2,2'-
ethylidenebis-(4,6-di-tert.-butyl-phenol), 2,2'-ethylidenebis-(6-tert.-butyl-
4-isobutylphenol), 2,2’-methylenebis-[ 6-(a-methylbenzyl)-4-nonylphenol],
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di sul fide. 1.6. Al kylidenebisphenols, for exanple
2,2" -nmet hyl enebi s-(6-tert.-butyl -4- nethyl phenol),

wQ2@s5/08medyl enebi s- (6-tert. -butyl -4-et hyl phenoP(T/ER2084/013320

met hyI ene- bi s- [ 4- et hyl - 6- (& met hyl cycl ohexyl ) - phenol ]
2' - rret hyl enebi s- (4- met'hy1 - 6- cycl ohexyl phenol ),
2, 2 - 18A&RbR- (650N A hath fibBRA DY 4 RIB@TBIhknol 44
2,2 rret yI enebls (4 6- di -(taefit - but yl phglr?ol) L -
et hy| nabgnddebis((2,0dictiertt-butlyIphtndly I4-4phaaﬂ1|y)enebls (6 tert -butyl-2-

g g ) gt&ﬁ%};ﬁ%ﬁgﬁ? Igsibggé&tert -bﬁt?IiJEl ly(_ircer}l- grtl)e%lglllpﬁenyn)o{)&tane
t ) _ 6 -

I Pl e g Bhad

rret hyItmébﬁeﬂ-—bﬂyﬁ4diydtceny152—Hiat]my;phpiuga})dju)tane 1,1-bis- (5-tert -

b t.-butyl-

Yot s- PR armuc el o er R prene
f—]ylﬁpﬁ'&@o F)I?’blg T Béb_l?@ Mt SRy a2 by HeRY D RRAYle) bid-(IRErt -
tri s- b 5@:}3&1{&%y-meﬂmmmnww@mehmﬁmwﬂsa[Zt(at-amebutyl-
but y| 24hyr;r'dm>‘éymzthyé1bhlwbh@tﬁﬂ Putyl-f-msdedphenstivaispbibatate,
o 5. | SIRFLS SRR vy Ry G e e
e, big- Ky@rdx%ﬂphenyl)-propane 2,2-bis-(5-tert. -butyl 4~hydroxy—2—
but yl - 4- hydr ox - met hy henyl dlcyclopentad
bi s-[ me(dylphe@yé 4—}31gipgqacylmercapto utane,1,1,5,5-tetra-(5- tert “butyl-4-

2' -hy 6-tert.-butyl -4-net hyl phe

nyl] - ?&r epV tlﬁg@gﬁ% nﬁ?Bé%laﬁe

I , | -bis-(3,5-di et hyl - 2- hydr oxyphenyl ) - but ane,
,2-bis-(3,5-di-tert.-butyl- 4- hydroxgl§>3eny 2 pr opane,

2 72- biCs, Nsamcb&ben@dtcympaurrﬁs pRxAmple ’,5"-tetra-tert.-butyl-

rret hyI 4{1 Eig%r(%)%ygﬁenzﬁ S% oéf{a%agyl leh g‘r%xy-3 5-dimethylbenzyl
hydr oawer@apfeah&yalt@ hﬁﬂ&dyl-ﬂﬂﬁﬁﬁ@@% 5-d7-tef@-butibennd

S- benzyl conpounds, for e

3, 5, 3MeBcaptagcetate; Bist(3, %@ttﬁﬂnaﬁ}’h"'*hbl’ldfﬂ?ﬁ’lbé&@d) -HaHey pis-(4-
et her eirp %h@qfeﬁ%fgédrgxy%%r(ﬁ@éth% %e&'}fﬁehﬁ%ope?%ﬁalate bis-(3,5-

nmer capto-a

t ri dedjterd-baydicheytrSk ybeazylesul fidd) isowicbdriz jHdi-tert.-butyl-4-
nmer Cagt oacet at e,

tris- pydmxyeenzyl mercapipgtetate-ny dr oxybenzyl ) - ani ne,

bi s- (4-

tert.-butyl-3-hydroxy-2, 6-di met hyl - benzyl)-dithioterep
ht$hal &yelroxybsayBté&d malonates, for example dioctadecyl-2,2-bis-(3,5-di-

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

malonate.

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-
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woregisagveacet at e,

di -tert.-butyl-4-hydroxybenzyl)-sul fide,
i sooctyl -3,5-di-tert.-butyl-4- hydroxybenzyl

exanpl e di oct adecyl - 3 (3,5-ditert.
but yl - 2- hydroxybenzyl) nal Aat e,

di octpgRfity Bex(z%t)tzes 5. 6-teidntbthdibenzene, 2,4,6-tris-(3,5-di-tert.
hydr oxy- 5- rret hyl 1) - nal onat e,

di dodwtylt4- hﬁd‘rc&pb@@b'é;nhcmm bi s-

(3, 5- dl-tert - but yl - 4- hydr oxybenzyl ) - mal onat e,

bis-[4-(1,1,3, 3-

tELT alrmtztnél d@mpxohhdsphmxhrhplz 224-Bisscoc Biliertiaptod ot (3; di-sek -

4- hydr oxybenzyl )- malonate. 1.9. Aromatic

hydr mﬂﬁhxdrozgmﬁrﬁ@@hag S—tp@zm@x%rﬁwgnercapto -4,6-bis-(3,5-di-
3 -

oy (4B BB i rasanis 4.6 ie 0

, 4- liger. %xﬁylm-hy@biyphbnﬂwﬂ%byﬁmzm Do yris-323-8i-r6- t
etranethylbenzene

4- hydauéxégﬂ emhewhéﬁ gt B s Eég-rfﬁ%u‘ﬂaxl 4-
for @-@b aﬁlﬁﬁfe?’i ﬁ?&ﬁs’u@& 9art. Ssuked- Rhlirok§rt6--

butyl anl no) - 5-tri azi ne,

2- oct@dnn‘éryﬁ:&pzﬂ)-@oaydnusate( 3,456—&13 €1,5- di-tert. -butyl-4-

g“gg{ . ﬁﬁfg{ygg%g&l;ﬁg gS%tﬁ%%iﬁ@%té 13218 i tert.-butyl-4-

g' At g{yyro@%éﬂy%ﬁhﬁmﬂﬂ%ymgww sliridziRe 13, S, 5-
ri

but yl dld}l@&gl@ﬁ&k%h@nnﬂ;ﬁﬁzyl)-zsosy atnur@tm ne,

l,3,5-tris-(3,5-di-tert.-butyl -

hydroxybenzyl)-isocyanurate

1.1 8, SAdylinbimophdils, forleiintiple 3-Iyieo oxiurdnBide, 4-
di net hyl benzyl ) -i socyanur at e

2, 4, élyldFQ@SKe?sfaSﬂ@ierQC@fltN-(%étdWﬂl -butyl-4-hydroxyphenyl)-

hydr o ?BQE | ethyl)-1,3,5-triazine,

l, 3, 5- rls?%S,S-di-tert.-butyl-4-

hydroxyphenylpropionyl) hexahydro-1, 3, 5-tri azi ne,
3,5-tris

ldl?cycﬂséﬂ §g§,§ (Zﬁr@zdw&;@l@érﬂzlﬂcyrovfmwmramemqacad with

ﬁ\cyl E}Hz) %8)389 8% ﬁolg@%c%ﬁ‘&% ,efo% eQXﬁE)Wltﬁ‘&Heﬁ%*JoL%ﬁlanéI,
ydr oxys aran )

oct )éln—bbté.ﬁol&@htarto@,rdctadmm;zl 14~-hedmediphHednbhanediol, ethylene

car banat 12

b- (3,8Y¢H L %@rﬁrowgﬁv ae%%twbﬁwénml?dlﬁﬁhmnsn$18°%1c. d

wi th diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)-
isocyanurate, N,N'-bis-(hydroxyethyl)-oxamide, 3-thiaundecanol, 3-
thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-

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

1.13  Esters of B-(5-tert.-butyl-4-hydroxy-3-methylphenyl)-propionic acid with
monohydric or polyhydric alcohols, for example with methanol, ethanol,
n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene

glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,

1. 8. Hydr oxybenzyl at ed rral ONBCEEP20040013320
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nmonohydri c or pol yhydric al cohols, for exanple with
met hanol , et hanol, n-octanol, i-octanol, octadecanol,

wa @shseamedi ol , , 9-nonanedi ol , et hyl ene gl ycoPCT/EP2004/013320

1, 2- propanedi ol , neopentyl ycol, thiodi ethylene
gl ycol, diethylene glycol, ttiethylene glycol,

pent agiediyftnk eBlcol, tridtBYIBYSFI96I SheiYdet ythtissICH RAUK @ik yethy])-
N, N - bi sEy( hygg}oxyet‘hyﬁ() - o%(grri gpe, 3-?hi aun_decaZOI , y3- ¥
t hi apsntyademsen O\ -bist(hptrbyyates roxanide, 3-thiaundecanol, 3-

trimeghyl ol propan r 0x t.hyl -
| - phoé"b%’ﬁmf,g%c,agg]t ﬁ%??g%‘gﬁ’%%gf‘flz@?%‘ﬂSNSB@e’ 113
Est er fy@®bxymethyl-l-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane.
b- (5-tert.™- butyl -'4- hydr oxy- 3- net hyl phenyl') - pr opi oni c
acid wth nonohydric or polyhydric al cohols, for

npLe wt angl., e nql . n-octanol . i.-octangl,
Bnaesanor - Gednesihedl 4t BRERLER e BT he
gl ycolnondhy@riRc? BBRAIS alcEHRAD 6 sklandley #th methanol, ethanol,
t hi odi et hyl ene glycol, di ethyl’ene glycol, triethylene

gl ycobstappdmctasieyaniot,i It @hexanedisl, (iBraenmagdiohyathylene glycol, 1,2-

RN A
tri ”EFrMmag‘Pfdo@i?éhtaeMﬂérﬁgﬁ, B'Yé-@ﬂygf 8fi)-Rocyanurate, N,N'-

hydr oxynet hyl™-1 - phospha- 2, 6, 7-tri oxabi cycl o-[2. 2. 2] - oc
t ane. bik-(ivdroEatlsdsoxfmide, 3-thiaundecanol, 3-thiapentadecanol,

T A e SR R T R R
wi th petharebbicR obj-oe@h@nol , octadecanol ,

1, 6- hexanedi ol ,~ 1, 9- nonanedi ol , et hyl ene glycol, 1, 2-
propanedi ol , neopentyl glycol, thiodiethylene glycol,

et hyl ene glygol ri | P .
i abrstm rostiter UV PSRttt F et seidaith ooty
N -  bbspdlitnairiexyohbl for exanple Gath ethhelyetiasainottanol,

3-t hi apent adecanol , trjnethyl hexanedi o

|,
t r i meP#igdssPpH obamexanedipld Ropanedipl-qthyreg glysol, 1,2-

2,6, 7-10r] [ < = O .

5 . PIpAREET S yepl i IEne drybon, aletb ek col
monohytibthydererglyoll, yenteirythritbk; afw{hydrdxyetisXaispt nwrdtdy N,N'-
met hanol , et hano oct anol ,. oct adecanol ,

. I, :
1, 6- hbisdydeaxyethyDoxamitden ddhigyndesangly Haapgnfadpcanal, o.
trimethylhexanediol, trimethylolpropane, 4-hydroxymethyl-l-phospha-
2,6,7-trioxabicyclo-[2.2.2]-octane.

1.16. Amides of $-(3,5-di-tert.-butyl-4-hydroxyphenyl)-propionic acid, for
example N,N'-bis(3,5-di-tert.-butyl-4-hydroxyphenylpropionyl)-
hexamethylenediamide, N,N'-bis-(3,5-di-tert.-butyl-4-
hydroxyphenylpropionyl)-trimethylenediamide, N,N’-bis-(3,5-di-tert.-
butyl-4-hydroxyphenylpropionyl)-hydrazide, N,N'-bis-(2-(3-(3,5-di-tert.-
butyl-4-hydroxyphenyl)-propionyloxy)-ethyl)-oxamide (Naugard® XL-1
from Uniroyal).
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propanedi ol , neopentyl glycol, thiodiethylene glycol,
di et hyl ene glycol, triethylene glycol,

w@eesasoys hritol, tris-(hydroxyethyl)-i socyanur@rt/Ep20bi/013320

N - bi s(hydroxyet hyl)-oxam de, 3-thiaundecanol,
3-t hi apent adecanol , tri net hythexanedi ol ,

rizmetRyl8 @tem Achydroxymet hyl -1 - phospha-
g g 7- tr‘%ox C?gyc 01[25] 2.2]-octane. 1.16. Am des of

? (3,5-di-tert.-butyl -4- hydroxyphenyl) propi oni ¢ acid,
or e
g"ggg't@ecﬁmf’@rdﬁmsﬂb@f Wa%PlﬁWF o%ﬂ@ﬁ% BT opi onyl ) -

h b
h%?nghgﬁJeny rropl oﬁyl) C_@Jt ht% e&ﬁ@ne %N_‘bﬁ (b4

N, N' - Birgethpipontdi) ji}ﬁ{dny}enedlamme N, N’-bls (I-ethyl-3 -methylpentyl)-
butyl - 4- hydr oxyphenyl propi onyl) dr azi de,

N, N - piphefglef@liqging, dV.N it (l—meth}rl]lﬁeptyl)-p-phenylenedlamlne,
I
(e ATy SIEN PO Parechier B ey N0y - ShBtubare aci q
t
exanp LR #ﬁsdpﬁ% T (SRR DA Reaibiine, N-

N, N - @HOF hbn}ﬂ—pplbl%ﬁyleﬁ&ﬁdmﬁm Nq,3 Nityethpltsut{1), M-
di met hy pentyl 1p phenyl enedi am ne,

N, N - phenylip-gitchy en@ilammehyNﬁbmeWﬂheptyl) -N’-phenyl-p-

p- pheg I e?edl ami.ne

euy| (Fnepr@(rﬁw,%ﬁyg)pl)\exgl Njgh?qyé Hé&}eg%eﬁeéilamme 4-(p-
v heny Al Qe PIETKEEAE 1 AT RRcn b ine by

N, N - phenylehendipiirey diphpaydiaing) WaddidptienglamMeas,opr opy| -
henyl - p- phe

iio ORI ROKKY Pﬂ%}%n?l%hamﬁwéﬁwl Isnanhfwiaminse DY diich,
gycwp thlyﬁakhm VIRRREW pRANEDV SRR AT BEoctylated

phenyl - p- phenyl enedi am ne,
( pt diphenglamsne, faremyinpledi, If[hﬂgﬂt mﬂyiehphenylamme, 4-n-

NN - r;et ny f)hN I(\)I' 4 | 'ts?/ aut ph_%rcl) Lr?or}ll a_miq{o%giel?oel’ 4-
di pheRytyiaminaphaqol ArRnty; hé?

i sopr .
N (1. LR Emop AT °ﬁ%ﬁ‘*§‘?}¥’ﬂ%“#nﬁ§%“ $-fthory
N- phephtm?)-arapiet hgtdtemeyutyet-ginatledaminomethylphenol, 2,4'-

diamino-diphenylmethane, 4,4'-diaminodiphenylmethane, N,N,N',N'-

N
N-
N-
N-
4-

tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis-[(2-methylphenyl)-
amino]-ethane, 1,2-bis-(phenylamino)-propane, (o-tolyl)-biguanide, bis-[4-
(1',3'-dimethylbutyl)-phenyl]-amine, tert.-octylated N-phenyl-1-
naphthylamine, a mixture of mono-alkylated and dialkylated tert.-
butyl/tert.-octyldiphenylamines, a mixture of monoalkylated and
dialkylated nonyldiphenylamines, a mixture of monoalkylated and
dialkylated dodecyldiphenylamines, a mixture of monoalkylated and
dialkylated isopropyl/isohexyldiphenylamines, a mixture of monoalkylated
and dialkylated tert.-butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-

1,4-benzo-thiazine, phenothiazine, a mixture of monoalkylated and
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di phenyl am ne, for exanple
p,p' -di-tert.-octyl -di phenyl am ne,

wa20bs3pk@n nophenol , 4-butyryl am nophenol , PCT/EP2004/013320

4- nonanoyl am nophenol , Adodgqpanoyl am nophenol ,
4- oct adecanoyl am nophenol S- (4- met hoxyphenyl ) -

gm Ne diafeyPatel teti@bhityl/Rit Wktylphehomiaiedn mixp@eus phenol

4' - di am no-di phenyl net hane,
4, 4" moamlhmldteﬁmdyllla}bylatad] tert. Nc’qylphenwhlazmes N-

t E‘tzr g?‘ 1?}\(1/ ?zﬂw gﬁg’ rﬁyﬁ? Pgm'}%’%?ie Lgﬁln %fémo-but-z ene, N,N-

, 2- bj énedRintinahidg2 2 6,6-
b 5 DA GPOLAMAR BN it kniarios

tert. temrtameﬂaztlmgemd phdhsebadate, aaa@hﬁﬁw&mthﬁplp@nmwm

of no | at and yI ed tert

but y1 Pt TP DR AReSE confidupls waybe vsed
nonoalddyviat A8 A nslikidey | at ed nonyl di phenyl am nes, a
m xture of nonoal kyl ated and di al kyl at ed

dodecyl di phenyl am nes, a mxture of nonoal kyl ated and

| k L heR: ' : .
ﬂqlgt u%gﬁ%bq?t I oR %g%, g\'tlczl aiég”r%é%hga {@%@?@éﬂﬁﬁlpﬁpmna’te
tert. aﬁﬂibﬁ’dh@ﬂe@@ﬁﬂﬁbcﬁﬁiio@ﬁﬁlate. o
2, 3-di hydro-3, 3-di nethyl -4H 1, 4-benzo-t hi azi ne,
phenot hi azi ne, a m xture of nonoal kyl at ed

d -
S0, S A ST IAR b SRR PRA 25
tert. pb@iphbml:&snmm|aaz‘mrreaampldahplyérp'hﬂmqﬂhnamr(é -tefd-N
N,N-t | -1 1 No- but - 2- N, Nbi s- ( .2
2, b, OGP GATCRRPHTH e FT Gy 1o el A PR G G 2.6
b o6 : ALY - ) )
2 2. 605 o PRy IR, BRI Boaritit -BAPREEAA)- phosphine
2, 2, 6tro{4-avndpletoy)tpiosghing itni~141aaplhthy1'ni®sldlin@ npedmds may
L R T N

thi odg 6PRItO AL, sadEdrbutlilsHca zsplhoéﬂhht@dsj@m@l(gmametm -
econdar anti oxi dant's, h(g hi nes hosphi ne

OXI debutymgm)t?e%dﬁdewgﬁ ﬁlpb@@hasm@ﬁ [éé]ﬂmdecane 3,9-
exanp lns-&,ré-R bt%ﬂxtﬁggﬁ%thphél ky)(§,4,t8?lr0t—tetra-oxa-3 ,9-

diphosphaspiro-[5.5]-undecane, 2,2'-methylenebis-(4,6-di-tert.-butyl-

phenyl)-octylphosphite, tetrakis-(2,4-di-tert.-butylphenyl)-(1,1-biphenyl)-
4,4'-diylbisphosphonite, 2,2'-ethylidenebis-(4,6-di-tert.-butylphenyl)-
fluoro-phosphite, 0,0'-dioctadecylpentaerythritol-bisphosphite, tri-(2-
((2,4,8,10-tetra-tert.-butyldibenzo-(d,f)-(1,3,2)-dioxa-phosphepin-6-yl)-
oxy)-ethyl)-amine, bis-(2,4-di-tert.-butyl-6-methylphenyl)-ethyl-
phosphites, 2-butyl-2-ethyl-1,3-propane-diyl-2,4,6-tri-tert.-butylphenyl-
phosphites, pentaerythritol-bis-(2,4-dicumyl-phenyl)-phosphite.



but yl phenyl ) - phosphi ne,

tri-(2,4-di-tert.-butyl phenyl)-phosphine, tri-(2, 6-
wa@lReose531926 but yl phenyl ) - phosphi ne, PCT/EP2004/013320

tri-(2,4,6-tri-tert.-butylp nyI)-phosphine,

tri-(4-nonyl phenyl)-phosphi

311 - 1RanRibmgthasiehi ﬁﬁnh&érb . napht hyl phosphi ne and

thei r correspondi ng oxi des, tri-(nonyl phenyl)-

phosphlte tr| -(2,4-ditert.-butyl phenyl)-phosphite,

9 bis-(2,4- tert

Bltyl pie nlaséwwhﬂlyé) “epzotiaralss £ mple Al vEr e o- [ 5

.5]-u ' 50_di-tert.- _
b| S- (gx%gﬁfl’?ﬁ?n t}?en% ?012 Zn{e?’t ’r?y fh eg[ n 81)%%1 2 h%fdrgx}?& enyll)
a- ox abé’nz%tnaﬁblléh@-ﬁﬂhél?e Pt pt=4' %yﬂ}m@pﬂ@g@)l%,enzomazole 2-(2'-
2,2" -net hyl enebi s-(4,6-di-tert.-butyl phenyl)

octyl bYdTSPY’rIS't d,1, Séttpfaill(fnsthylbutyl)dmhepg tbenm}tlwqi%@n@[ §'=qi-
2, 2b' Eqrtﬁ ﬁ%@ngm@gxggﬁ%&ﬁ@ o%%%@gzpﬂll%gy (3j-tert.-butyl-2 "~

fI uor h '_geee ’_ -
GrBeRE g et s aale b e byl S

((2 4b§byﬂ-@’-ﬁﬁir6)éypheﬁ}ﬂ) b@mb;thdzdl@mz@lwdﬁo)(y(m' 3,2)- d| 0X

a- phos rhepin-6-yl)- -eth ) am ne,

b| s- ( QQWloethheaVl)-bebmtyam@e r%&%?k@ﬁ@wmyl@f Hydiennisaybe

> but Penzstriaepls) 23’ S -Biskpgrdimeiiploenzyl g hydroggphenyly; )

pheny e$ 1. _ -

Dent 2CPURRROEPE (¥ ten bupy Ly hydrguy. 32 qfyloycarbonyihyD

UV ab Hé’x@@tﬁclﬂﬁﬂ)bbnﬁﬁﬁaz@le’am(m—ﬁaﬁr Buidl-5'-[2-(2- ethylhexyloxy)-—
dr ox henﬁw% benzotri azol es, for exanp ,

2 (2 c omdsthy g2 ph}jiphﬁph]éﬁyfrh)blﬁbﬂﬁ@qua%?@ et -butyl-

D S s B T e e
benz Ogg 't%% O(%Jl?yl 75 }:&%roxgt 2-methcix6/carbonylethyR-phen

hydr o met hyl but yl')™- phenyl) enzot ri
azol eber&o(r&zol@ 2-@3 -tert.-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl) -

tert.-but 2' - h.ydrox enyl ) -5-chl orobenzotri azol e,
2-(3' ph@y{)—benmtyazoze J—Mrbu@/mé 5'- (%é%ﬁmyywwlpwy) 5

bty e30oR AR RS yEh R bR B 6 Rd0ddel S

2- (2 N I 57 -
2 g 2 Mi?%%ﬁrélr%thyg@l%ﬁ})’lg %ﬁ%ﬁ@é}l/@p %gggge?tt buBTe!-Bydroxy-57

benZo(2—1saﬁaybxy&rlﬁcﬁlyleﬁhyl)}pbe(nylbenzotrlazole 2,2'-methylene-bis—(4-

a, a- d| met | IEﬂ)( Y hydr oxy- henl\_j/

benz ofli3sr rémethy butyl) 6-benzotriazol-2-ylpherfol); the trans-

2 ( 3_ eliGlificatiB h¥auét of BB Y Bty s PGS EBERABK 512
hydroxyphenyl)-2H-benzotriazole with polyethylene glycol 300; (R—
CH,CH,—COO—CH,CH;—);, where R = 3'-tert.-butyl-4’-hydroxy-5"-
2H-benzotriazol-2-ylphenyl, 2-(2'-hydroxy-3'-(a,o-dimethylbenzyl)-5'-
(1,1,3,3-tetramethylbutyl)-phenyl)-benzotriazole, 2-(2'-hydroxy-3'-(1,1,3,3-

tetramethylbutyl)-5’'-(a,0-dimethylbenzyl)-phenyl)-benzotriazole.
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phenyl ) -5-chl orobenzotri azol e,
2-(3" -tert.-butyl-5"-[2-(2-ethyl hexyl oxy) -

w@ 200508pket hyl ] - 2' - hydr oxyphenyl ) - 5- chl or obenzptT/ER204/€13320

, 2-(3" -tert.-butyl -
2' - hydr oxy-5"' - (2- et hoxycar'ﬂ)g'nyl et hyl ) phenyl )-5-chl oro

benz obryAZNy® en Ehenones for example the 4-hydroxy, 4-methoxy, 4-
(3" -tert.-butyl hydroxy-5' - ( 2- met hoxycar bonyl et hyl )
- phenytiyloxyedletylosy, ddodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy and

§|§3-_ph§%9¥yu%%hégﬂP$%g rg%uve (2-octyl oxycarbonyl eth

2-(3 -tert.-butyl-5"-(2-(2-ethyl hexyl oxy) -
carbonylethyl)-2‘-hydroxyphenyl)-benzotriazole,
2-3.3' Fdedeadub&ituted and unsubstituted benzoic acids, such as for example

gy((jgo téﬁifbutkﬁﬁi‘pgrl'ﬁ geetlnqgf%? &E{E}Z t ol 1cy%a&e dctylphenyl salicylate,
(2-i Sﬁ%%ﬂ%b%&&nw sf{hn%’ﬂt )wﬁw&&qu&wcﬁﬂol e,

2,2' -nethyl’ene-bi s -
“tetr hemstolylregrucipbl) QdeJdnzebutV@h@ﬂl}d 2,y tpteeinbintyl-4t he

A OISR O —

hydro 4 -aHehe }ihg2RIx§bsMzb it |@etert.-
g%/ycoiéygggdw 3)5-@l Bﬁt%mh@ x9 z emg?égiﬂl‘-wz tert.

-t elbptylmgi] 3,4+ di gt rtaskyl= 45hydroxytzen.’zoate
2H— benzotri azol - 2-yl phenyl, 2-(2'-hydroxy-3'-( a,a
- di met hyl benzyl )-5" -

0l4.1 . AcBylhest oretdm1oethyl-d-dyaesplp-diBRaBO bEdyRIQi®octyl-o-
2-(2' - ho%roxy 3 al(ﬂ:\/ﬂ B%Iy - tetrgr?etlﬁyf}%ﬁtyﬂy -%1-(00}, *

a, - di epatvyp Pediplny! phrglatd, mgbylzecabamsthoxgeipnamate, methyl-
2- hydr oxybenzo ones [ _exa he 4-hydro
4- met KoSInoAms ﬂwﬁpdwhowc %utyir%%a% Proil-p-

4- ben

2' - hyél){ég%/% l“ﬁa‘%é‘fe lin Eﬁl;'f]&g‘;rl vati vé’sp mfﬂ%?xy n{laenrlgteo?ld
subst IN-(B- eﬁbamethmawb@tanwhﬂd.zhﬁetmnmome ds, such as
for exanple 4-tert.-butyl phenyl salicylate, phenyl

salicylate, octyl phenyl salicyl ate,

% 5b enj}?{l&l trc%%%lr?flig}{l] ol 8yIP§’IG Iné(g(o} mg}exes of 2,2'-thiobis-(4-

benzoxj IE30echheh lbutyl) ?heno}o) such as the 1:1 or I:2 complex,
2,4-di-tert. -buty pheny di-tert.-butyl -4-
hydr oxsithe Ay o@t}@ut additional ligands, such as n-butylamine,

oot aagaypaaiite 3 byt LaEIRaeT O

2- et liydutAdBhidtarb&hite; nickel salts of the monoalkyl esters, for example

butyl %? teh%yrllétgylsc;rdetﬁ;l %gtter ) 4—hy|dfod}'<yt]3y gj E:l? %(ey b_enzoat €
butylbenzylphosphonic acid, nickel complexes of ketoximes, for example
of 2-hydroxy-4-methylphenylundecylketoxime, nickel complexes of 1-

phenyl-4-lauroyl-5-hydroxypyrazole, with or without additional ligands.

2.6.  Sterically hindered amines, for example bis-(2,2)6,6-tetramethyl-4-
piperidyl)-sebacate, bis-(2,2,6,6-tetramethyl-4-piperidyl)-succinate, bis-
(1,2,2,6,6-penta-methyl-4-piperidyl)-sebacate, bis- (I-octyloxy-2,2,6,6-
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2.4. Acrylates, for exanple ethyl-a-cyano-
b, b-di phenyl acrylate, isooctyl- - cyano- b, b-di phenyl

wWa@ewglosaoee net hyl - a- car bomret hoxyci nnanmat e, neP¢EEP2004/013320

a- cyano- b-net hyl - p- net hoxy?%rgnanat e, butyl -a-cyano-
b- met hyl - pnet hoxyci nnamat e,” fret hyl -

a- car kapmidaoi - PipsRdIPssat A6 BRI, 2BG%-pentamethyl-4-piperidyl),
N- ( b- car bonet hol%)- b}flgyanovi nyl)-2-nmethylindo rre? p2 5

N ckeP-tdyipbandiécrt.foutylekidpre deik elalens fhexqondersate of 1-
cuch LhifeRi R dstenma Rl AR e BRGIehic

addi t hgiaalindat 6RB¢Sic coHEhs@Es SENIN Wis(D,2)6,6-tetramethyl-4-
tri et hanol am ne or N-cycl o-hexyl di et hanol am ne, ni ckel
di but pingrityh) deaabethsicacdipmizrend §4pnt.sodsylamino-Aoribell gapt

esters, t__exanpl f . : f
AR et el P T S

ni ckeketGRiEP(26%6,8-tefrarketh oix4-ppsridyIpt,2 Sxhbpthectetta-carboxylate,
2- hydr oxy- 4- net hyl phenyl undecyl ket oxi ne, . ni ckel

conpl éxlét(l,B-Gfthallﬁdw%ebwﬁﬁéliﬁéﬁ?a@whﬂpmyﬂﬁmyﬁﬁrmpﬂ:

NS IRA L ﬁ%@ﬁtﬁﬂgiﬁe@gﬁ%ﬁ-'%tie%f‘o%:z,i6%;te§£1%£€h§ﬁ{)i'p¥ﬁdine,

bi s- ( %isz()lféz,@,6}691§dfn%iﬁéthylr)ipéridjﬂ)-@&f-bﬁyl-i-(%lymy%j-d@-tert.-
bis-(2,2,6,6-tetranet hyl -4-piperidyl)-succinate, bis-
(1,2, bp&l@npﬂmm%ﬁrn-actpiﬁbgr%%;ﬂtl)an@ﬁkyéréatﬁ?et,naﬁ@m-

| -oc - , - . - ' ' ,
bi 01 5o Bakege B aL HE ALy ZoR PRl helnsB ARG ©
n- but ¥ébadate; ik-(I-e¢tyloxkp® 36,6 4ettanatiopdpiperidyl)-sumhmang liaear or
t he condensate of 1- ] o
( 2- hy @y eieeomagnsptes of NgNpbis 6.2 fetetipmethyingdtinstidyDper i di

MR . . vel i o . of

Rf“ N,ar] F’Eﬁ%@'ﬂg@(@%&e raglrirggﬁérpﬁc%_hﬁg-%,6—81Cﬁﬁ)?9—?,Q,%@ttxﬁzc‘mg, the
pi per icolydensdtewatehlvrd-arebls-darinrtaitdranino-2,2,6,6-
4-tert.-octylam no-2,6~dichloro-_ 1, 3,5-triazine, .
tris- (orameghidoipstd¥inbe fytriazng ankh3-hipr (3-amippproBy F4aing)-a
te’ _ - el L . _ _
tet rafien S P e R G Der tavis T2 5 % ut
anet epeatamathylpigératyd)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)-

"-(1, 2- et hgnedi yl) - bjs-3  S5-tetra r.pi perazj ppne

A beiup s ke Tl R BT an RSt S

4- st eQkydneXY4-diche 53 -God &N - LTBL hyd-teilaRREyUOEperidyl)-
pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)-

pyrrolidine-2,5-dione, a mixture of 4-hexa-decyloxy- and 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, a condensation product of N,N'-bis-(2,2,6,6-
tetramethyl-4-piperidyl)-hexamethylenediamine and 4-cyclo-hexylamino-
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 as well as
4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg. No. [136504-96-
6]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-dodecylsuccinimide, N-
(1,2,2,6,6-pentamethyl-4-piperidyl)-n-dodecylsuccinimide, 2-undecyl-

7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-oxospiro-[4.5]-decane, a reaction
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bi s-(
, 2,2, 6, 6- pent anet hyl pi peri dyl)-2-n-butyl -2-(2-hydr oxy-

wW@2@®sa5392@rt . - butyl benzyl) - nal onat e, PCT/EP2004/013320

3-n-octyl -7, 7 9, 9- tetrarnet%yl-l 3,8-triazaspiro-
[4 5] - decane- 2 4- di one, octyloxy 2

b&idt 8FTyyd_RitReIe L) cychaRa&A-R oxa-3,8-diaza-4-oxospiro-
b| S- ?)Ir octyl ox;r/yé’/9 2, Ge}g?letcryarret ﬁ?pl peri dyI ) - succi r?at

e, |i[Adadcoameand epichlonohydnnat,tdivfl2,2,6,6-pentamethyl-4-

EI e )I?I' a r@%q‘i’yfyﬁ%&g& }E}g&a(%aﬁetﬂgxyphe@yl)oet%rgy E\? N'-bis-(formyl)-
4- MonRREid. gz?Z,gﬁQegérﬁQtIh%@-p peRdyh ek @R étBFlend-QBmine,

condensate
2- chldieserd 06 4bi1€$hc()4€rrl'eﬂhbddzr;dmadﬂmm aci@ wathd, 52,6,6-pentamethyl-4-

tfetzr raredriin d%c&ﬁmgﬁagfpééy'l- ol ”e;a??{im s
2- Bx 4 I 2,2,6, 6-
gentéﬁg&ﬂﬁggﬁgef?gilg-ln3 gt¥r?ggrge and

|, 2-bis-(3-am nopropyl am no) - et hane,

Qr’éafig)%%mleasgg%?%ya@pie %14 O{i}gctyﬁ)tngg%&l?&/e 2,2 ﬁie?hotxryo?a%qséé
3-d ) 1-tert.-
pyr (r)o ?d‘:llﬂlétyg&g%d@ ocﬁ-éér‘?t -%%%gcwi ? 1ﬁgﬁéc‘§fl/cjx)y 5,3 di-tert.

, 2,6, @It@}@ﬁhﬁlﬁléﬁﬂléﬂioxﬁ-ZDJeﬂ@[dxdﬂﬂh)ie N N’-bls(3-
pyrrolldlne 2,5-dione, a mxture of 4-hexa-decyl oxy-
and ﬂlmdadmmﬂpmpﬁ) pxamale; detharptHipripbwat-2 dethéxandlde and
condensati on

Lot 1 aPeA0R SEORy Py ek e Hy s haK i mipyres of o
4- cyclfr iﬁfémoﬁmj st%u@d%k&xlﬁh@ésoan'd mBixRrbd boF A8 p-cthoxy-

condensation p ct of |,2-bis-(3-
anlnapmdmyhmﬂimumﬂskhane and
2,4,6-trichloro-1,3,5-triazine as well as
4-butyl am no- 2, 2, 6, 6-tetranet hyl pi peri di ne (CAS Reg.

No. [i@’.ﬁ-ﬁg ﬁpheﬁ -al 3 5- tnazmes for example 2,4,6-tris-(2-hydroxy-4-
N- ( tetrane peridyl)-n- dodecyl succi nim
de N;ctyloxyphenyl) 1,3, 5 tnazme 2 (2-hydroxy—4 -octyloxyphenyl)-4,6-bis-

Zzéuéﬁglg&%%ﬂphen )I‘iy_,,l 5- tna%‘r{%eﬁ '(gﬁlélﬁﬁfrg)%%%‘é&/l? Uf%cﬂlg |(f”él
7 7, Aifhetigl-HhEBINYB; 5|~t-rﬁmlle32 8-bik-@ziay o0 o ppopydeyphaiyl)d

ecane, a reactionpr od

7,7, -0 feimgirstpRanyD- 1@,«%#&%%&@ -hydrgxy-4zodvigrghso)o

FOPY 4 8js o b PERNGTANS, sapeRe O DN AHbAY-4-

p| perdmebmmmebsdm@b@—(m-dimmmm@ﬂwl,a,5eﬁmmz-(2—

NN BiEote e koraphameh g bisalt fertagrhendikde nyl e

ne- di @ALAE, 2-(2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)-phenyl)-4,6-bis-
(2,4-dimethyl)-1,3,5-triazine, 2-(2-hydroxy-4-(2-hydroxy-3-octyloxy-
propyloxy)-phenyl)-4,6-bis-(2,4-dimethyl)-1,3,5-triazine, 2-(4-
(dodecyloxy/tri-decyloxy-2-hydroxypropoxy)-2-hydroxyphenyl)-4,6-bis-
(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-(2-hydroxy-3-
dodecyloxypropoxy)-phenyl)-4,6-bis-(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-hexyloxy)-phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-
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d esters of 4-nethoxynethyl enemal onic acid with
l,2,2,6,6-pentanet hyl -4- hydroxypi peri di ne,

w@oiop3ves hyl propyl - 3- oxy-4-(2, 2, 6, 6-t et r a- met PGI/EB2004/013320
pi peridyl))-siloxane. 2.7. am des, for exanple
4 4 -di octyl oxyoxani | i de, 22 2' -di et hoxyoxani | i de,

rgJ AGLVA ﬁi%&ygher@u) -4 6rdﬁphehyr-pz antihkide, 2,4,6-tris-(2-
|

do ecyloxy tert. butoxanllld
2 et Hl}odym@’-4-é?t-hy10@5x-§ﬁhydr@g{prq>pqu) -Bhepyd-1,3,5- triazine, 2-(2-

di met.h Iam

2- et ﬁ%rf){l)oﬂ?}ygh %ﬁ g?’ﬁ'o& Penvlid-3ipiagine. 22 o
wi th }%rd%)BDALYS-%Q-eﬂﬁtyhﬁékﬁ 5L6'xy)£2—hicﬂbiypr&p}ﬂ@émﬂlbmﬂ}}4 6-bis-
m xtures of oand p-nmethoxy-di substituted oxanilides
and dﬁx&@m@%ﬁﬂpmﬁwnahBSﬁﬂé@h%xyd|substltuted
oxanilides. 2.8. 2-(2-hydroxyphenyl)-1I,3,5-triazines,
for exanple 2,4,6-tris-(2-hydroxy-4-

Diedsy bonsyPhrie way-He, 1Bed mrtdividudllyaor in the form of mixtures.
2-(2-hydroxy-4-octy|oxyphenyl)-4,6-bis-

(2 4 di net hyl phenyl ) -1, 3, 5-tri azi ne,

%I et %.1 Pa'bi%@%t%ﬁé&{&ﬁ&%&% 11?011@ aé;foﬁ e&eﬁnpdie N,N'-diphenyloxamide,

2, 4- bssmlidylyNr %ﬂéyﬂ)yﬂfy@ﬁ)ﬂﬂéxbmmGﬁb’—l(s)ahcyloyl) hydrazine, N,N'-
6- (2, 4-di net hyl - phenyl') -1, 3, 5-tri azi ne,
2- ( 2-ig-d3.65d)-tert. oyl hxcbﬁgﬁje)mylprop1ony1)—hydrazme 3-

g (62b 8§18%(}Fn 1%/ ll ZDAP &l a\éol)e bls(%egzyylirdeﬁ’e%lo'}glyldlhydramde

dode Céélaﬂﬂi(ﬁhﬁﬂﬂthalﬂyﬁdlﬁycﬁ‘ailae 4ebacdpibikpheiieyirazidd, NGNS

triazne, 2-(2-
hydr odayeeayladlpdgldmydra;mee}m "Ybig-(@libyleyl)-xalytilihydregife, Dha'-
nyl)

2. 2- ‘N? gwgwlox)(téwnmw§ GO XY BP SHERIYIGSTRRY b9 v

.6 bi iy uafly G 2o bf Aifmict azi ne.
2. (2- hydr oxy-4-(2- hydroxy- 3-octyl oxypropyl oxy) -
phenyl ) -4, 6-bi s-(2, 4- dlnethyl)-l 3,5-triazine, 2-(4-

oo S B PR e
2- ( 2- Py droxdcatindl gtﬂé}léﬂr??(m’egnzl m%rlxstyl or trldecyl esters,

dodecyloxypropoxy phenyl ) |nethylphenyl
) - 3m5rcaphohmzmlgl azole, or the zinc salt of Z-mercaptoben21m1dazole zinc

§Z|( ﬁeflil % ? Qéatgx%é%tﬁ 9}/% é‘ﬁ ylﬁ? %EB%E{}XIJNHL)I t% rgklg ri
, 3, 5- Gdbtlé@lhﬁgncaﬁtoﬁpﬁ)pﬁdﬂa% (Bhrese compounds may be used

individually or in the form of mixtures.

6. Suitable basic co-stabilizers include for example melamine,
polyvinylpyrrolidone, dicyandiamide, triallyl cyanurate, urea derivatives,
hydrazine derivates, amines, polyamides, polyurcthanes, alkali metal salts
and alkaline earth metal salts of higher fatty acids, for example calcium
stearate, zinc stearate, magnesium behenate, magnesium stearate, sodium

ricinoleate and potassium palmitate, antimony pyrocatecholate or zinc
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hydr oxy- 4- ( 3- but oxy- 2- hydr oxypr opoxy) - phenyl ) -1, 3, 5-tr
i azi ne, 2-(2-

whyasosgphenyl ) - 4- (4- met hoxyphenyl ) - 6- phenyl - | PCT/EP2004/013320

,3,5-triazine, 2-(2-
hydroxy 4- (3-(2-et hynexyl -Iz%xy) 2- hydr oxypropyl oxy) - p

h I
ey bbefiltee Sy LMo ey

f or m &rmnoHehixtess. 3 Sui tabl e netal deactivators
i nclude for exanple N, N -di phenyl oxam de,
N-sal icylal-N -sali cyI oyl hydr azi ne,

ghﬁélgé Al 164k %nt@ YRR e xalhpe morganic substances that
bIS- tert. -but | - 4- hydr oxyphenyl pr opi onyl ) - hydr
azi ne areFolubdd aml;nhglyabéqnsndm as ml,oaphatqsa(zayb@ates or sulfates,

bi s(benzylid di h d

i sophf”f?gr I egeﬁﬁ?g?%%rhbrl“ %@ggélg%%& ]g{éﬁ‘g c%flsl%g/%l?%m de,

N N - ringeabotyaRiaerlod bbbjf@ﬁr@é}tﬂi% acids and their salts, e.g. 4-tert.-
N, N - bi s- (sal i'cyl oyl ) - oxal yl di yéa(r:iram de, N N -

bi s- ( batyltepreiy |a¢1dt mlmpram diphenydacetiiel a%w:h wpdiunypesegnate or

compoun d |nd| I r of
m xt uF%‘gumrBEH X%%? yéne eT 8% ngH&i fga(l%cgl 3 1 it ggp({]g&g?s
exanplign&aty. SPaicilathrerRidcpd DS‘}Q@-I&GJ(BM’J‘ or exanple
the lauryl, stearyl, nyristyl or tridec esters

er capmbﬂbermy&iémﬁ)éorb@tpl ﬂ,aez %ﬁhﬁ)mﬁtgﬁdﬂlbenzyhdene)

i oct SaBUg S e BTkl Y b bR AL o

(dOdeﬁVédﬂﬁﬂﬁﬁﬁiaﬁjm@ﬁﬂﬂb%lﬁi@fmfkhﬁﬁﬁ conpounds may be
used individually or in the formof mxtures. 6.

Sui tabl e basic co-stabilizers include for exanple

??l n’pﬂ‘?ablé’ 8{}%}’5{&{ 1\%@%[18{13‘1 p@xan%}&??a@ﬁél qﬁbncan’cs

cyanur a ureéa deri vat razi ne
deri vaﬁﬁ&;ﬁamvﬁmmt}pmbﬁﬂ’msjeaalymmﬂnwehpra)mels 0p':tidﬁh| |
netal salts and al kaljne earth netal salts gg

(ot &y RGBTSR E e LT aggtin ! Gpwihehihe.

stearate, magnesium behenate, magnesi um stearate,
sodium ricinol eate and potassium palnmtate, antinony
Byr oc Suiahie batafornaios epy intoblinesh ateafoe exaphpls ghose that are

compoynds I, 8 4458865 "ds W AY3LYU8's 173 418%us 5 216 052;
US 5252 643; DE-A-4 316 611; DE-A-4 316 622; DE-A-4 316 876, EP-
A-0589 839 or EP-A-0591 102, or 3-(4-(2-acetoxyethoxy)-phenyl)-
5,7-di-tert.-butylbenzofuran-2-one, 5,7-di-tert.-butyl-3-(4-(2-
stearoyloxyethoxy)-phenyl)-benzofuran-2-one, 3,3'-bis-(5,7-di-tert.-butyl-
3-(4-(2-hydroxyethoxy)-phenyl)-benzofuran-2-one), 5,7-di-tert.-butyl-3-
(4-ethoxyphenyl)-benzofuran-2-one, 3-(4-acetoxy-3,5-dimethyl-phenyl)-
5,7-di-tert.-butylbenzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxy-
phenyl)-5,7-di-tert.-butylbenzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-
tert.-butylbenzofuran-2-one, 3-(2,3-dimethylphenyl)-5.7-di-tert.-

butylbenzofuran-2-one, lactone antioxidants such as
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formof mxtures. 7. Suitable nucleating agents
i ncl ude for exanple inorganic substances that are

wa@odoahsm2@nd nel t abl e, such as phosphat es, carPONEPEE4/013320

or sulfates, preferably of kaline earth netals;
organi ¢ conpounds such as nnocar boxylic acids or

pol ycarboxylic acids and thepor salts, e.g.
4-tertbutyl benzoi c acid, i/pi ¢ aC|d CHIL phenyl aceti c
aci d, sodium succinate o vdj oa%e; pol ynmeric
conmpounds, sucb«§%H onl- copthy (1 ononers).
Particularly preferre ¢FE , 4" -

di met hyl benzyl i dene) -
l,3:2,4-di- (paranethyl fBenzyl i dene)- sorbitol and

|, 3:2,4-di (benzylidene)-|sorbitol. These conpounds may
be used i ndi vi dual Iy or G(@Hglhe form of mixtures. 8.
Sui t abl e other additives include for exanple

pl asti ci zers, Iubricants ermul sifiers, viscosity

nmodi f cata £1Qw | oV i gal
bri ghllrg‘l:f r%ommug 0%)1r |e|§§m8§p?1 %S tm%ﬁ g% aflii?l gya{%@’n{) g used
and b{rﬁwl{ﬂlgﬂ@gﬁmmef&-m&hﬁﬁbfeg buzonfuranones and

i ndol i nones are for exanple those that are disclosed
in US 4 325 863; US 4 338 244; US 5 175 312; US 5 216

B, SR sl e Ol it M 8. o

3- (4- &2masle benty@yiheirol Xetrastoariyd énd glycerol monostearate, which are

5 7-di-tert.-butylb f 2-
5, 7- d{lsnglqne qggql e_ft gg]? gf grg%}rclture %referably in an amount of 0.02 to

St car g%@%%@@é&gm ﬂgw%ﬁqoyfpfé%%wsﬁfbn? one,

tert
3 (4 (2- hydroxyethoxy) phenyl ) - benzof ur an- 2- one),

dﬁg&%%gﬁ@g;&gtgm%téws Qredﬂ]é)sphate esters, i.e. triphenyl
3-(4- ?H(fs%ﬁ?% éso@cﬂbﬂﬁ bRYSphOREAN4 bster, bromine-containing

5 7-d ~buty benzofuran-2-one
3-(3, &umﬂhyUdeMmair@wdmhpmi@mylayld esters, brominated

g stlgfll%q%%%{ohgﬁu%)%%ﬁ%q?g% Qr}n%gesz S wgll as salts such as C4FoSO3Na™.

but yl benzof ur an- 2- one,

3-(2, 3-di net hyl phenyl )-5.7-di -tertbutyl benzof ur an-
12. Suitable antistatic agénts are sulfonate salts, for'example

tetracthylammonium salts of C12H25SO4 or C3F17SO4 .
13.  Suitable colorants are soluble and meltable organic dyes.

14. Compounds that contain epoxy groups, such as 3,4-

epoxycyclohexylmethyl-3,4-epoxycyclohexyl carboxylate.

15.  Compounds that contain anhydride groups, such as maleic anhydride,
succinic anhydride, benzoic anhydride and phthalic anhydride.
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2-one, lactone antioxidants such asC(CH ) C(CHA3"3
These conpounds act for exanple as antioxidants. They

woreapshossoecsed i ndividually or in the form of m RCUERRN4/013320

10. Suitable nold rel ease aggnts are esters of
al i phatic acids and al cohol for exanple
ARBLABPNIHUS of Ble drobsant Al Bt £t afgheDlsibizOls. They may be used
nonost earate, which are used alone or in the formof a
midividnally cprleﬂ@r%bn;ﬂfnmx@rmanount of 0.02 to 1 wt.%
referred to the weight of the conposition. . Suitable
flame-retarding additives are phosphate esters, i.e.
JakAd etk updastpb@tEinchvds all @bﬂ@buﬂﬂsphﬂ&hbmhe &irticslof
ester, brom ne-containing conp und ch as braomn ted
shersishlgercions, far wstagse Ingspas Bl 25 §icrgh 8h Hedy
pol ycar bonates, as well as salts such as 12. Swtabl e
antistatic agents are sulfonate salts, for exanple
tTek bagt bythlgsmenowmins detigerafurd Rid2hEmélt Bransestb8ificBuirt mrbtass
colorants are sol ubl e and nelt bIe anic d

cliaanf w&weﬁma@assaﬂsg? B & B it
‘%@&ﬁégéfﬁ' QAGHAAE b m%taﬁhﬁcﬁesswey%@&s&éél b&tﬂﬂ%@ﬁﬁm

npounds that contain anhydride groups, such as
mabhmsphamhxyxchaltsié),eregmm termed ohindr salis, Qmeum @alts are preferably

AR TETII e

used |nd|V|duaIIy or in the form of n1xtures
Cat al ysts are understood to include all conpounds that
Ehosphotihien $eilts etithis thefconteahd the inveaten grdhoseof thangangred e
|ncnﬁa5|ng t he nol ecul ar wei ght of the polyner. The
‘catal ysts known in the literature for the nelt
transesterification process for the production of
pol ycarbonates are used as catalysts, such as for
exanpl e T X

R —Ti—R

R

wherein R'™ independently denote C;-Cjo-alkyls, C¢-Ci4-aryls, C7-Cys-aralkyls
or Cs-Cg-cycloalkyls, preferably methyl or Ce-Ci4-aryls, particularly preferably
methyl or phenyl, and X" is an anion such as hydroxide, sulfate, hydrogen sulfate,
hydrogen carbonate, carbonate or a halide, preferably chloride, or an alkylate or
arylate of the formula -OR, where R is a Cs-Ciy-aryl, C7-Cis-aralkyl or Cs-Ce-
cycloalkyl, preferably phenyl.

Preferred catalysts are tetraphenylphosphonium chloride, tetraphenylphosphonium
hydroxide and tetraphenylphosphonium phenolate; tetraphenylphosphonium

phenolate is particularly preferred.



al kali nmetal and alkaline earth netal hydroxides and
oxi des, but al so ammoni um or phosphoni um sal ts,

wheoosiossebd er terned oniumsalts. Onium salts aP@I/EP2004/013320
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preferably used, and phosphgglun1salts are
particularly preferably used“in the synthesis.

'té-’am? ﬁ?éf&r%bw dsBd h dhGmeoott 1@@&0 qb 3trﬁ1@1e I ﬂh‘fﬁ&ﬂlé&ﬁ

are t ose t he géneral forrrul a: wherein
Riteférabhdieperdats ¢f10end 08 nwlairkpired tc@ne@nobrqﬂ@hyd@xmyl
s-aral gls or Cs-C -cycloal kyls, preferably nethyl or
EoMmpIYtyl s, particularly preferably nethyl or phenyl,
and X is an anion such as hydroxi de, sulfate, hydrogen
sul fate, hydrogen carbonate, carbonate or a hali de,
Frether edtalysts hayriedwsed alonaer inladgitiando dre caiynsals apeocaalyst,

al kyl or
0198?%5??(%‘:{6%%/@9é?tgﬁf)}]e&?&]cfp& %errgd catal ysts are
t et raphenyl phosphoni um chl ori de,

t et raphenyl phosphoni um hydr oxi de, and
tfﬁlteﬁggﬁﬁwyquﬁldgtp iesindeihe pkpdneaacting salts of alkali metals and

t |

SRS ALl s gt i,

;lefotdﬁmz1r n d’t'@dsﬁl.nfl Qﬁéfegab%y }a)fdrg'm@ersleﬁlkb?ﬁgs/on arylhmiles bif safium.
o 4 mole, referre

g IR SFred are oS FHATy e oA S gEt Rt hut also

A ulsb @t Q11419 ?Bis%lﬁ@}otxg? 19 Jgeéaleyst in order to

I NnCrease t rate of nsation. These
further cat aI ysts |ncI ude the al kal i ne-acting salts of

aI | c?fl tg@ a]%ﬁ ”81% gc g]lgd;algﬁe @qr aglgalglgtgtaai)sfdnfll atljlfﬁlillgﬁ]earth metals
S&g@a %hé@‘é’ 2P0 @aﬁlyyt%a)%@ﬁ%mnge Imeel P SI8pp ‘tﬁ?i‘éﬁiﬂaﬂ% to

or aryl oxides of Sodium Most particularly erred
a¥0® ppbdind mdsy gandiziddy prefersblyi um208 opbl late@ch bfme calcylated as

sodium and referred to the polymer to be formed.

The alkaline-acting salts of alkali metals and alkaline earth metals may be used
already in the production of the oligocarbonates, in other words as the beginning
of the synthesis, but may also be added only before the polycondensation, in order

to suppress undesired secondary reactions.

It is furthermore also possible to add supplementary amounts of onium catalysts of

the same type or of another type before the polycondensation.

Inhibitors are understood to mean all compounds that decisively inhibit the
kinetics of chemical reactions so as to prevent changes that adversely affect the
quality of the polymer. The addition of inhibitors is thus necessary for example
after the production of polymers that still contain monomers and reaction products

after completion of the reaction, in order to reduce the amounts of low molecular
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w@bdalsires acti ng salts of al kal i

t he di sodium salt of
2, 2- bi s- (4- hydroxyphenyl ) -propane. The anounts of the

earth netals used al one or a8 co-catalyst may be in
the range from1l to 500 ppbi~ preferably 5 to 300 ppb

gd;ég%ﬂgg@gg@és ibGUb A a¥np?E BkEhADrYcedsdsO TROAdMiRbn of MhRAehs

ated as sodium and referred to the polymer
toaliealixayseetessiheifattied ¢atedysietenragn guthe prasfucts|thailare

ProPic BROuRuEPoh B ST ouarbons e i Gl et

&st.as the beginning of the synthesis, but may al so
e added only before the polycondensation, in order to
suppress undesired secondary reactions. IS

It
fur. . [ '
R T e S S e R U

Reb&Y il @reREikabLORE ERSEIly@rbonkiPrbdvdbion ped@suaderdatgiodhe
to mean all conpounds that decisively inhjbit the
kiapgssiegificaionamessseall be pia valyp ef the a&sc%/ houki uaj bggreater than 5

%g@%?fetr%%leg%%llﬁ{x 3¢ lT%e?Eilfdﬁ:%mbﬁ&tg HP'{hieIT)éS@I‘S a{rQ &dded in

ion o Itors Is thus necessary
foeder ex doqotieatatlicatadtion mixtdedtel tntheidqabtasees stop Hetreaction

still contain .nononers and reactiqQn oducts, after
SMpIeIY o i RETPEARE 11 A THIF GRRIEFSd 9 SHBNAISE! fpgmts to
%@Mﬂ%@l‘[gﬁféa@ﬂ?ﬂ% seHLAfBIght conpounds by for

exanp ermal processes. The addition of inhibitors
is also always necessary if active catalysts remain in

e products . that are produced.and . that inpair.the us
SPEpBIS LS Be Hi EHEr PG PHERO PepliRy Bt gt G, RloePRoRLS
ra&fa‘?H%ph&%hbﬁm&a,t@bgph@gmic%m POEPhSsHeEB adigs Lewi S
acids or Br nsted acids or esters of strong aci ds are
beizeabplosphonic aad pollipondibydesen phasihete kvicpck agdboronic

accor,di.n 0. the transesteri.ficakkon : .
Fer e AR B g Tl B R reis 108, MR
RERS eaRliy RS Sahiiaie &id, TREmAC keids aoganesitls adipid hddy citric
esters are added in order to deactivate the reaction
g bengengsubionip geidhiolyegeslfoniessid, dodecibenpencrelinniq #md and
%ﬁ%e@&)ﬁ&%{yl-sim&iuﬁgﬂ ?e&%ﬂ&ﬁﬁg{ﬁk abRs AsitrfE z{c%ﬁer@}gmhﬁ%eﬂid,
i'nequrvalent anmunts to

isophthalic acid, stearic acid and other fatty acids, acid chlorides such as phenyl
chloroformate, stearyl chloride, acetoxy-BP-A, benzoyl chloride as well as
esters, semi-esters and bridged esters of the acids mentioned above, such as for
example toluenesulfonic acid esters, phosphoric acid esters, phosphorous acid
esters, phosphonic acid esters, dimethyl sulfate, boric acid esters, arylboronic
acid esters and other components that generate acids under the influence of water,
such as triisooctylphosphine, Ultranox 640 and BDP (bisphenoldiphosphate

oligomer).

Preferred in this connection are o-phosphoric acid, phosphorous acid,

pyrophosphoric acid, hypophosphoric acid, polyphosphoric acids,

met al s and al Rei/EP2904/013320
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t he anmobunts of catalyst to be neutralized. Exanples of
sui tabl e acid conponents include: o-phosphoric acid,

w@b@spsoeous aci d, pyrophosphoric acid, hypophpSpRP2004013320

aci d, pol yphosphoric acids, ?enzenephosphonic aci d,
sodlun1d|hydrogen phosphate boric acid, arylboronic

B&ARephBY AN, s6difk d%h}(dwgérpaﬁ@%em Bbligdid, asyibt)wm&

aci d, ascor bic acid, oxallc acid nzoic acid
satls, (bylhzomc and,csali¢ydicrac, bmnmmewdffenncecnﬂc tqiluenamlfﬂnm aved,d,

GodeyoaRiraEyrBEReHEat AEMhE endhuhoif SEpafthfomic
Qaemhldscutzﬁides WicBths PRBHARE RS HANALE, AsHrSchidde! ARtAGLRI-

teréphthalic acid, isophthalic acid, stearic acid and
At henzoyhettgridecisaec!! ascistirs etoi-Eeters aadibridged gsteangd the acids

c g&&@o gget: \eﬁgﬂsésg ot %}gﬂnégli]g 9011|Slegnr6%8uleos ecge X S@II gsl%g s,ﬁ)ho Wicid

3&&1@ I shoRphdrois ed ekSerfBhbbvait @nbesters, Boeio adil dstars,
exanpl e tol uenesul fonic acid esters, phosphorlc aC|d

ergﬂw@mc prid spiserandothes icampenalisthapsrasttories wderthe
iR o aT8, My B80Sy pR e OlfhuR 680 2nd B

oroni ¢ aci conponents t
generate acids under the i nfluence of water, such as
triisooctyl phosphine, Utranpx 640, an

Paitisplaey arefepebyp RRhOsBITgATEh PYTophe gprfl%amflfmlm@sphonc

d,
SAIDSELAR ORGP IAALE 5 B s, o

dhenehd Smivoadid, dﬂde@sbdneemsuﬂ&pho s@thend ell athedpheytisubstituted

Bisrtor-G G 408 48 g eI G b S AL OO teBepi e acds
heha&{besa%bt@ Rbéh ACoflex A6 CLBROAGNRS i 08bsS, ;ﬁﬁisﬂl&i%damd
ot her phenyl - substi tuted benzenesul f oni ¢ ‘aci d

astcns pig)lsldrqrdwcsdmherasahpmlc ashd entays andhether cogmmpgqs that
R g T v

RN EAPBPY®, above, such as for exanpl e tol uenesul fonic

acid esters, phosphoric acid esters, phosphorous acid
esters phosphonic acid esters, boric acid esters,

Biokd pafigfufy jed A B 31 BshoR Bl SABPANBRGS: bRt

e ac
benzenesulfonic ac:ld, toluenesulfomc acid, dodecylbenzenesulfonic acid and all

other phenyl-substituted benzenesulfonic acids as well as esters, semi-esters and
bridged esters of the acids mentioned above, such as for example

toluenesulfonic acid esters and phosphoric acid esters.

Suitable solvents are those that do not interfere in the process, are chemically

inert, and rapidly evaporate.

Suitable solvents include all organic solvents with a boiling point at standard
pressure of 30° to 300°C, preferably 30° to 250°C and particularly preferably 30°

to 200°C, as well as also water, including in this connection water of



i nfluence of water, such as triisooctyl phosphine,
U tranox 640 and BDP. Particularly preferred are

W@2Ehosbori c aci d, pyrophosphoric acid, polypPOEpP2Ini/€13320
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aci ds, benzenephosphonic aci{d, benzoic acid,

benzenesul foni c aci d, toluenesul fonic acid,

degesiitdivnz enefstabiyobse Reipbuaddlaralchohhiedt are present in the

phenyl - substituted benzenesul fonic acids as well as

J8INSEUVE RIBRFSSst er s and bridged esters of the acids

nmenti oned above, such as for exanple tol uenesulfonic

acid esters, phosphoric acid esters, phosphorous acid

eSdlenss mph bﬁ:hhian:hpmafmrd mesdrealso aalkelnetst tyetoaticmpe mehirematic

t hat ener aC|ds the ipfluence of water uch

a@ntpp ?@a BRbEEHPAEIDSHEh e BRERRE mepbemERale,
ﬁ E@l{] clo¥ alyngitfe Jﬁcﬁgalélﬁ?ve%o‘ﬂg OSIRBRHatiéns264 Fell as halogens or

pyrop osphoric aci benzenesul foni ¢ aci

tal h.ydl’EBS’lll pfoupi Hemrbaiomsl,csdeh ] fmre;xan]elsmxs'@@n, mayclsd 1m'hhdge

al | hen ubstitut benzenesul fonj c. ac

abprbers Sealear vy Sl bpEtia i P A RGOV o

%‘nﬂ&tﬂ@iﬁ rﬂﬁé RORAIsANBMES idSMEdA1 éisdlﬁ@fenﬁ XBuHe® solvents may also be

t ol uenesul fonic aci'd esters and phosphoric acid

destancs andsestera of erggnic\eeids sasaval asyshic earhonales. not

interfere in the process, are chemcally inert, and

rapi dly evaporate. Suitable solvents include al

Egaip1es incluie th sdditibitodw e, lalso G- Paitaie, Ahesdnnadeptane and
pressure of 30 to 300 C prefer 'y 30 to 250 C and

gheir isemess: cyclohaxane, jngnezmdpylongomgthylege ghloridgsethyls o
V@tioq‘[ e étp? Ieizfglf*lﬁgnhp ﬁhﬁ#&eﬁg{}{/&ﬁgfﬁﬁoIm%%olh%fopanol butanol

sta I"on ose ¢o
cdmdsﬂeeﬁr isbakrsapleenpt, @s.ant addp-tieeoll éspst tthee dphethgklsstsne,

Solvents y i ncl part fromwater, als Ik nes,
SRRl a’ogpm aihersacelte ey afggnd

Q?§ * natehe substltuents may be allphat|c
c al i phatic or aromatic radicals in various

conbinations as well as hal ogens or an hydroxyl

QR0 R U, 85, 2T, CXAIDL 6 (G811 cnion
GY &Y BproBEaéd 6n Riiovd &iRbrhént! Rdkegahple onxWii&H or injection

molding machines, into various molded articles.



connection the radicals may be identical or different.
Further solvents may al so be ketones and esters of

woe@ansd2@ci ds, as well as cyclic carbonates. BXEREP1084013320
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include, in addition to wat al so n-pent ane,

n- hexane, n-heptane and theit i somers, cycl ohexane,
toxasrer B9d xyl ene, nethyl ene chloride, ethyl

chlori de, ethylene chloride, chlorobenzene, nethanol,
et hanol , propanol, butanol and their isoners, phenol,

DeteBhiAilndrihe BaradbBiiaughber . o methyl - ket one.

; ene glycols, ethyl

acetate, ethyl ene carbonate and propyl ene carbonate.

The pol ycar bonat es obt ai nabl e according to the process
JSEOPIY:t he i nvention may be processed on known

equi pnent, for exanple on extruders or injection

nol di ng machi nes, into various nol ded

drhie relatise EXAddRlyESd Betneingd aathe gnoiént bfithechistosity ef the solyent

val ues:, Rel ati.ve vi scosj.ty;, The relative_viscosity is,
BEARTTiReNIR L e AhBeT oLt 18 S SATLmbs TG TRlftiayiscosity
S@és‘ﬁﬁ@atsuﬁﬁ% bhe ¥y agé‘cﬁﬁlaﬁt)’atﬁhotf B%/Hﬁ'ﬂéﬁ?&roﬂe&x%ﬁéyed In

this solvent. The relative viscosity was neasured at
25C at a concentration of 5 g/1lin dichloronethane. OH

t 1 nal .group: The content of phenolic OHis
d@hg%ﬁﬁﬁ@%m§¥EIR measurenent. To this end a difference
measurenent is made of a solution of 2 g of polyner in
50 m of dichloronmethane conpared to pure

dThstriosreniref phenelic Gitiisidsteraincd ot iRogneasifemeneribe thigend a
L e A e

SEeMb®nicthailt S6Mbpwied to Purdi ditHeroaiveiana e dahdedtiietion difference
precipitated with acetone/ nethanol. After separating

tindeteraigpd pt I8¢ ol ymer, the filtrate is concentrated
by evaporation. The

Residual monomers:

In order to determine the content of the residual monomers the sample is dissolved
in dichloromethane and then precipitated with acetone/methanol. After separating
the precipitated polymer, the filtrate is concentrated by evaporation. The
quantification of the residual monomers is carried out by reverse phase
chromatography in a solvent gradient of 0.04% phosphoric acid/acetonitrile.
Detection is made by UV.

Y1 (Yellowness Index):

The YI value is determined according to ASTM E313 on 4 mm-

thick injection-molded samples. The injection molding temperature is 300°C.
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quantification of the residual nononmers is carried out
by reverse phase chronmatography in a sol vent gradient

wW®@2008/0889% phosphori c aci d/ acet onitrile. DetectPCGNEPH04/013320

made by UV. Yl (Yell owness rédexu The Yl value is
determ ned according to ASTIVOﬂ E 313 on 4 mt hi ck

ITdt6edihAtm B tHe VPR 1 @ Snterdt) et HMS bh @ GMID LetbBahte:
tenperature is 300 .Determnation of the GVs total
content, free GVS and GVE carbonate: The term GVS

L

SPIFD P uBletss Sh A R PR R B b erel
Qﬁoﬁd&%amtent of free GVB, the content of GVB
carbonate and the content of incorporated GVS. The
| ast is determ ned by a difference cal cul ati on. Part

t n '
G’lthe: (El@l lzgnt!e CE%%&%)\ gjf" @g?g ?ﬁ(gfafgéewgplﬁle%ﬁ t bPARIS
repelromatel and |t1®e acmtedlt offimcerpsodted GBIS. i Bheelrstriadetednined hy a
tert -but){ rrethyl ether and the extract is dried.

AitfereneredlQuationat i on, t he conpound is anal yzed by gas
chr omat ogr aphy on a capillary colum in conjunction
with a flame ionization detector. The quantitative
Real afethé sempls ismaﬂeoly:'ml wder aik&inealonditiansl ar aboan0°¢l andshen
the total con Anoth art of the s | e
st LB e B Lo B OrSHITH e aHB TP P S HRoR i,
aes. gng gga d SRPBAA 19 ranea ARCABAaBEMI GO ™
an ectl means of a flanme ionization détector,
tdoenpguadisi anaty'zv@b}egw q]mmainglraphmni e cepilagrcolmneimal
st anda ont.ent s of and. car bonat e
SRS WED & S PO S L A B it G fmade
ik B8 ttéth8l stdiRlaRT BRIYNesithy @Rl icBRteMd AU, however

restricting its scope: Exanple : a) Preparation of
pol ycar bonat e nelt

Another part of the sample is dissolved in dichloromethane and derivatized. After
gas chromatography separation on a capillary column and detection by means of a
flame ionization detector, the quantitative evaluation is made via an internal

standard. The contents of free GMS and GMS carbonate are obtained.

The following examples are intended to illustrate the present invention without

however restricting its scope:

Example 1:
a) Preparation of polycarbonate melt

8,600 kg/hour of melt mixture consisting of 4,425 kg of diphenyl carbonate/hour
(20,658 mole/hour) and 4,175 kg of bispheno!l A/hour (18,287 mole/hour) are
pumped from a receiver, with the addition of 0.52 kg of the phenol adduct of
tetraphenylphosphonium phenolate with 65.5% tetraphenylphosphonium



8, 600 kg/ hour of nelt m xture consisting of 4,425 kg
of di phenyl carbonate/hour (20,658 nol e/ hour) and

W@ 27853026 of bi sphenol A/ hour (18, 287 nol e/ hourQT/BPI04/013320
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punped froma receiver, with.the addition of 0.52 kg
of the phenol adduct of tetraphenyl phosphoni um

phefslhteteun (. T8 okMour; i.e. 0.0043 mole %) dissolved in 4.5 k
t et raphenyl phosphoni u henol at e/ hour (0. 786 ol e/ our

iphenolthogpAlroneh e dipatdixghasigen deitad tp, BORg, oid %ﬁéhr@ugmgur
th heat h ted to 19CC,
AT HTGR MR 2 e Suof - ereadpsidinge 1985 o 0 gutes.

nmean residence tinme is 50 mnutes. The nelt is then
passed through a pressure rel ease valve into a
SBpanelt srthempissedathprugh supressofe r2Basernadire. intthaesapasatdramgera

e 20 agic Thr eehraersogehbist ol CoF heupegiim

'éi‘faﬁ‘orﬁt%? Q[KéRAise AELS pRsEBS bESNTRbA! BRI Ql1edRdTh @%(%ﬁfer
the melt I's punped ‘hto the next three. simlarl y

chftataresitete tenagfc) mithesdbe dieltiippempad inteethg nest theee,

SR LEC Rl e RS bork o 30 e R AY o ke ity a0
ghbar% 8/7% 1'/27/@@%%1 28y { @it iEO UG omg&%éyf&m@& B Atd1RASre

evices into a colum naintal ned undér a vacuum and

ans}:osiltyscmhﬁ@eﬂlla&pomrad@fm;lathwgh ﬁhaesunb rqgul@mgldsvtchsmto a
densed i.n nnect ed cag e r or at 27 a,[nd 3.0

paiptgig £ VEPHHR. Gt e iRchiatasd 3 6OF

h| gher nol ecul ar wei ght pr oduct. The rel ative

viscosity is 1.195. The vapors are condensed. b)

At dligomenis theldcdnidensedan a@pdmewgedtcag¢ teaclonee2it8°OranB3din

the nelt stream

B GRtb TeSKsCR GO S PRSI SR o e P g product.

Rt reﬂatloc,evfg&s%ﬁl’y 1§’1“19§5THE ORSIE SrelcBh@gly.@ val ve into
an annul ar nozzle of 200 mm di aneter. This nozzle is

| ocated centrally |n a heated pressure vessel, on the

08l NGRS AL EROEA, 8 G851 Yo pUTD. 925 9 of

Peb@thhlelt strb@h/Whick i flUh@tLfirthéage tdacloRDIS0Ad dfahélyhour
controll ed at 80C andat the end of which is a

% fegvizaem Hie mainanelt Hamender exepsoprossvee Wequeh; ayalye ngpan
Tal?xﬁulgloﬁ%&ﬁe'o% MH 'i‘rﬁgu(ﬁgr%eter. This nozzle is located centrally in a

heated pressure vessel, on the floor of which is arranged a gear-type pump. 925 g
of 1% phosphoric acid/hour are fed from above through an externally thermally
insulated lance thermostatically controlled at 80°C and at the end of which is a
hollow-cone nozzle consisting of the material 2.4605. The nozzle is introduced
sufficiently far so that the sprayed phosphoric acid impacts only on the melt
stream that is formed and not on hot metal surfaces. The water vapor that is
formed is discharged together with roughly replenishing metered-in nitrogen
through a valve so that a pressure of about 10 bar is maintained. The melt stream
impacting on the gear-type pump is recycled directly to the main stream through a

static mixer with a length-to-diameter ratio of 20. Directly following the mixing



15

sufficiently far so that the sprayed phosphoric acid
i npacts only on the nelt streamthat is forned and not
woeokos3oeet al surfaces. The water vapor that iBCT/BPI8013320
i s di scharged together mﬁthifoughly repl eni shi ng
nmetered-in nitrogen through'g'valve so that a pressure
afie phGphoR@kcill § HoRhdPeARRE; disthiButee lifh tietdveai help stedain gy
on the gear-type punp is recycled directly to the main
Ineans of efvdiagstaic S1%eh ¢ nixer with a
| ength-to-dianmeter ratio of 20. Directly follow ng the
m xi ngt he phosphoric acid is honbgeneously distributed
i Thethelt avstedid thiseky s thislenstiyjected tsthe hracefucdnd@ions in a
static mxer. The nelt treated in this way is further
suhercaage reastor Be2 3 e @ gnleas gad et vmsan Fesidepcs time pf E3e

react or at. 28 7 d at a nean residence
tTHE egfa@a%}ﬁélrl]%gee%mdaﬁgﬂlgt%% scharged and granul at ed.

The vapors are condensed in the vacuumunit and
follow ng units. After a 14-day productjion run no

t Theceporst are gendsBscshin dhreavacuymdmnitiand dellyige paEst . The

rel evant nmaterial paraneters of the resulting product
are given in Table 1. These show that the sane anount
10 oAfigaur b4-phppploction rac nd thes drvormponwedfoend ecthe equipment.
conpared to the foll ow n 0 rison ex le. .

Chip B ah e P Rt pis S TFEUBE RERADC &0 g5 e Jable 1
UPQ% SR i laid! Aok b@Bffect
0 aéddslﬁjtglﬁvtgﬁqlﬁzer om t Iﬁrééﬁnfg?{a‘z&epeﬂg%ﬁ\;ﬁﬁiaglﬁ%a?edﬁ: nto a
faontpresd wahe folleattmeomzarisan examhplst r eam of 150 kg of

nmel t/hour is branched off by neans of a gear-type

punp, 1 85 g of 5% aqueous phosphoric acid/hour is
adsigfarddoneuaipe 1.ance consisting of the materia

2. 4605, which 1s directly connected to the nelt I|ine,
and the mxture is fed through a static mxer with a

L@]%oﬁ%ﬁt: at?E o(sjni[a?enig ﬁ%?or dﬂ%gg ﬁl?qe§ {hae]?s?rélr% r&gﬁ&%}{& %lsﬁi%’ é)(?lﬁlypeel a).

rea rec e mx
phosphoric acid is honbgeneously distributed in the
overall nelt stream by neans of a further static

Addition of additive:

20  From the melt stream, which is fed into a further cage reactor, a partial stream of
150 kg of melt/hour is branched off by means of a gear-type pump,185¢g
of 5% aqueous phosphoric acid/hour is added through a lance consisting of
the material 2.4605, which is directly connected to the melt line, and the mixture
is fed through a static mixer with a length-to-diameter ratio of 20 and recycled to
25  the main melt stream. Directly after the mixing, the phosphoric acid is

homogeneously distributed in the overall melt stream by means of a further static

mixer.

The melt treated in this way is further subjected to the process conditions in a
30 further cage reactor at 284°C, 0.7 mbar and at a mean residence time of 130

minutes, and is discharged and granulated.
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m xer. The nelt treated in this way is further
subjected to the process conditions in a further cage

WO eamsnsn2@t 284C, 0.7 nbar and at a nean resi dRCIDEP10041€13320

of 130 minutes, and is dischgrged and granul ated. The
vapors are condensed in the vacuumunit and foll ow ng
units. The pol ycarbonate obtai ned has the

characteristic data shown in Table_ . After a -day run
tIfe aRprs 875 OndrRsed in thedraceyra ypit gnfg frdlogfing Brit®si on are
found at the outlet point and crossover point of the
phosphoric acid. Likew se, the inlet region of the
Sttetpolycarboaate obtedicst has ghodhatdoterisat dath ahovin 46 Tabled .
clearly affected by corrosion. Table 1: Phenolic

Rel ati ve DPC BPA Phenol H Yl Viscosity [ppm [ppm

[DfdHa 48R Hun EXATRLEiskidnmARRBI 2ERagighls Heokrddfon are found at the
Comparison 1.201 255 71 6 56 2.06 exanple 1 DPC =
Puplhiepoihtcad sorsatesr pBiRt ofthBiphpsmdwdt apid. Bikawike, the indet region
palycarbonate nelt. str.eam of .4,.6 kg/hour Whi ch

R AT BT parsHis g B Ty 15 'SaHa akCrReby
Bxagpbg 1 and in which the residual nononers were
reduced, is mxed with GV5 (m xture of glycero

nonopal mtate and gl ycerol nonostearate) according to
Hg%kyfocess of the present invention in order to

Phenolic
Relative DPC BPA Phenol
_ . OH Y1
Viscosity [ppm] [ppm] [ppm]
(ppm]
Example 1 1.198 270 23 4 39 1.83
Comparison
1.201 255 71 6 56 2.06
example 1

DPC = Diphenylcarbonate, BPA = Bisphenol A,

Example 2:

A polycarbonate melt stream of 4,600 kg/hour to which phosphoric acid has
previously been added as in Example 1 and in which the residual monomers were
reduced, is mixed with GMS (mixture of glycerol monopalmitate and glycerol
monostearate) according to the process of the present invention in order to
improve the mold release behavior. To this end 150 kg of polycarbonate
melt/hour at 287°C are fed from the melt line under pressure behind the
production unit and through a valve to an annular nozzle of 200 mm diameter,
which is located centrally in a heated pressure vessel on the floor of which is

arranged a gear-type pump. 1,475 g of GMS/hour are fed from above through an
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i mprove the nold rel ease behavior. To this end 150 kg
of polycarbonate nelt/hour at 287C are fed fromthe

woredos/o53oee under pressure behind the producti oPCT/EP1004/013320

and through a valve to an agpul ar nozzle of 200 mm
di ameter, which is located ctentrally in a heated

. BReaRUK eher@e B insontddlendelieamosthtivillycdontrslled atHOYEY atithe end

gear-type punp. 1,475 of GWS/ hour are fed from above
phwbishHs ameneed pralalipe plgﬂéermmsyr i Hauilateatpmpigpide introduced

C I
TR S PGP AL, Ao Rond DEUERE o

& orns&r Nitgen fcrrcwtum@ré is Bddf thriugh b vl viedntosbe tésa¢l inheder to
sprayed GVS ne i npacts only, on the nelt streamthat

r@d%méamemﬁ EIF% erherBelt geamhimparing o thergeatiRePuFaR e
é/gleﬁ HiGre YRR 8he hdir¥tlsh thidubl E d&kic i ReCRith £ h '?8 re.
mel't stream i npacting on~the gear-type pu
deapyctdredtialof 2 t The mixingypinteifithemel atreds sughoveed ﬂarbcti:y in

s i Shecticd B Stk B e fognedsesly (Rt e fridve
i oW vidiefkit @ﬁea{%/ Poﬁdvﬁhg %lme%eu mléehaxlgem BeaAtyd.

distributes the additive in the whole nelt stream
bk velnengeasurel inlike pretluctiase shosmharlgbly Zrthegranvikbieeef free
gﬁﬁ vaI s measured in the product are shown in Table
% REPHFue of free GVB is advant ageous.
Cbnparlson exanple 2: A polycarbonate nelt stream of
4,600 kg/ hour to which phosphoric acid has previously
bompagdeibekagwlé & Exanple 1 and in which the residual
nononers were reduced, is mxed with G5 in order to
i mprove the nold rel ease behaviour. To this end 400 kg
A pdigd Arb@tabonelt sirghanid, 660 kghsuras evhieH pledphdric2@MChasn a
tw nshaft extruder with a shaft dianeter of 70 mm

preripuslygrecn pddadpsdvExpaple Landrn avivieh the sesidisl mongmeggywere
A factE H?&%d%{lpﬁ%ﬁ dﬁﬂé}% hﬁ%@v@ theOH61 IQQHSQ&J H?:gl.a"?foutr hgq
t hroug IC

ext ruder ycarbonate nelt 1Is
dlis emﬁyO@mwmoéﬁbaanbfe@ﬁmlésﬂfoue a@méled & 29@‘(3{3 Ima tDwiIhe
open housi n order to render the contents |

ThRE ST WD Pyl AGTEEr G AR5 L AP Edi MBI O hotr with a
e‘Mng Iyoqgt dréeRc %&dmgtlé%%ﬁ‘ohgﬁ 2 hhé1 fhto an open housing of the

extruder, through which the polycarbonate melt is already conveyed. Nitrogen for
example is fed into the open housing in order to render the contents inert. The
melt leaving the extruder is entrained by a gear-type pump and pumped into the
melt stream behind the production unit, which is at a temperature of 288°C. The
mixing point of the melt streams is followed directly in the flow direction by a
static mixer, which homogeneously distributes the additive in the whole melt

stream. Following this the melt is discharged and granulated.

The values measured in the product are shown in Table 2.



nmelt stream behind the production unit, which is at a

tenperature of 288C. The m xi ng point of the nelt
wareeas®26 s followed directly in the flow di r ep€T/BP2003013320

a static mxer, which honogeneously distributes the

additive in the whole nelt stream Followng this the

nedblle 2.5 di scharged and granul at ed. The val ues neasured

in the product are shown in Table 2. Table 2: Relative

GVS Total Free GVS GVB Yl Viscosity Content [ppn

Carbomat e { PPRL BT et a0 T84 T35 & 84
Conparison 1.1 hggg 60%%®§%Eﬁ¥3 g%%nple 2 Xﬁgﬁough Y1
t he invention| Wagosigen |[deatgitbed| [ppndlet ai | | Caridiate:
foregoing for|the purpase of illustration, (it is to be
under st ood that such detl@pmlis solely for t In]purpose
11 var gy hLgps - can 3y made {herein by [Lhgse
g%gpkggﬁin theiggz w t hout depari?ﬁ% fromtihe spirit 1.84
abeinpoiype of [ haoddnvent|izpo excepioas it mayibse 2.13
limted by the clainms. VHAT IS CLAI MED 1| S; A process
f ng a thernoplastic nol di ng conposi {ion
conprising (i) formng a vertical Ty fatfting streamo
nolten polyner, and (ii) bringing at |east one

addi t i ABhdugh sied inderdion hawben dedcaibebin detailsialthit fovegoingfor the

the for

tQdlt
conbﬁ%

mof a d
vituppsg of {igEgtiog b Fndass
LadMRRs Eﬁlebef’}ﬂ%det(th&%'n'

stream

i spersio

an |

n.or

» B igrtp befméqﬁ%mlsdr}hgtgﬁ@? @55' i wlddy fg

Y t8ekk difikd ﬁamﬁtaa vpiggﬁ@ q

i'ntroducing the co

ninto

I ne

Cgﬂ%t act

t PHEPOSe
%)a?ting

sfrore dim spittand sqpapf the ifentoreexses-aritmayride [imted by the claims.
introducing the premx into a mxer to forma

honogeneous pol yner nelt.

2. The process of Caim1l

wherein the additive is in the formof nolten |iquid.




3. The process of Caim1l wherein the additive is in
the formof a solution including a solvent. 4. The

woe@sesw20f Cl aim 3 wherein the boiling point PET/EPE04/013320
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solvent is sufficiently |ow t6o cause its imedi ate
evapor ati on upon said cont aét 5. The process of Caim

waheresct Apvrgrig:cal ly falling streamis in the form
Oof a hose and where the additive is brought into

cont acztx pirressploagiakingia thenmaplashicanoldineswmnasiioneppgising

fe s S S

iy Biisghg atlleasthae paditiesh swfid Graiguidistutes igisolutibe, mlm@form
is a gear-typ punp and the mxer js a static mx 8.
Tofe GFRSEBALOIN SESRENAON IR{A EPRIAG! With ahjepdr pagt iifhe surface of

e%id HlGh and

to introduce the additive in said stream to produce a combined stream, and
(iii) introducing the combined stream into a pump to form a pre-mix and

(iv) introducing the premix into a mixer to form a homogeneous polymer melt.

2. The process of Claim 1 wherein the additive is in the form of molten
liquid.
3. The process of Claim 1 wherein the additive is in the form of a solution

including a solvent.

4. The process of Claim 3 wherein the boiling point of the solvent is

sufficiently low to cause its immediate evaporation upon said contact.
5. The process of Claim 1 wherein the vertically falling stream is in the form
of a hose and where the additive is brought into contact by spraying it

through a hollow cone nozzle positioned within said hose.

6. The process of Claim 5 wherein the contact is by spraying through a plate

atomiser.

7. The process of Claim 1 wherein the pump is a gear-typ pump and the

mixer is a static mixer.

8. The process of claim 1 wherein the mixer is an extruder.



