Met hod of producing | ow dust granules from pol yner
additives The present invention relates to a nethod of
wonrodwaiong | ow dust granul es from pol yner addi PCYER2005/050140
Organi c polyners, especially polyolefins, generally
reqwﬂge t he addition of addltlfves in orderuto

propertles for as Iong a period as possible. Factors
havi ng a damagi ng effect on organic polyners, in
addition to light and heat, also include residues of
catal ysts, used during reparatlon The prior art

The persgBt inkuHion relaiegdo A BIBPJ 6f Prorgae owselus graasdeon palymer
additien be used as additives and stabilisers. On account

of conpl ex processes (not all of which have been
Organix pblginees espedily aiolyoldfinat genesll requiretthe ad@ﬁt]dirﬁdﬁiddﬂﬂe@fn order
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i ool BRRLAE A o e/ e 5 R BBREormg e B e cssavanta
geouspexaigples af diaagvantages indhedingdust formgticn temdancalto pepadate tand

‘ metenﬁ@rp?@olélﬁé’ errhe fsttﬁgfgf&g? nebdS¥r éJn‘ﬂﬂQr%fgl F%dﬁ%ﬁh@wﬂ@ﬁ Gfe not

nders, which are vant ageous

aSSOC‘?fﬁS’oW'BbWQF‘? gisadvariagrsy Eﬁ?'@p\?élof/ Fatwen mefos incude agglomeration
methods,cg dhrgligows Hiere, bstiongilpnith e REWfial digpefdark, iRy methods with

s ] PR TE R RURPS R o or nc 1 v xtur g
In maﬁ s%@?lﬁé\%lfsﬁltlﬂgggm}rféﬁ?i odr&%%t %J}ﬁs h%k/?\éﬁggtco%%)é qulS"lgfhequently

ormati on, sav
Conta'rr\rmaéﬁrruoalb"ldﬁrfo u\@m are digFdyitageasss i inderporatiomr into Qrggmc polymers.

There RPd R0 &irkka %H @Bn@a@é’d&ﬂ%%ﬂ@?&s‘r heﬂﬁ%ﬁ g'?bo@?ﬁ 188 pffYerties that
com E?ﬂrslnr%tﬂ nul ated forns of ditives for | dto sat

PrisgUte"irg) '@aﬁﬂdéﬂognaraﬂwar afaﬁiﬂ'\ce 'HEﬁ’“H@S Biepagingly need to satisfy
the relewdnt @kolsidal( Bitdria fortexaimplaubw! dudt formation, savings in material through
the omission of binder, etc..

U.S. Patent Specification 5 240 642 describes a method for producing granulated forms of
additives for neutralising organic and inorganic acids and of tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)-propionyloxymethylJmethane. That method is carried out in the presence of
the last-mentioned material in the molten state, that material being distributed homogeneous-
ly throughout the pulverulent mass of the acid-neutralising agent, the mass being extruded,
the extruded strands being cooled and granules then being formed. The granules so obtain-
able have disadvantages, however, in that they give rise to substantial amounts of dust.

European Patent Application No. 719 824 describes a method of producing low-dust calcium
stearate granules, more specifically by heating calcium stearate or an additive mixture
comprising calcium stearate and further polymer additives, extruding through a plate
provided with nozzles or holes, the diameter of the nozzles or holes being from 1.0 to
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hydr oxyphenyl ) - propi onyl oxynet hyl ] met hane. That net hod
is carried out in the presence of the |ast-nentioned
wordos/o7@bs i n the nolten state, that material bRCTEP2005/050140
di stri buted honbgeneous |y throughout the pulverul ent
mass of the acid-neutralisihg agent, the mass being
extruded, the extruded strands bei ng cool ed and
granul es then being formed. The granul es so obtain
abl e have di sadvantages, however, in that they give
10.0 mm, gindsybsesieninformingahe aranslesfdirgetivt fromuhe presitingapdmtiate while it

is still ﬁ&%léﬁﬁtslteﬂ@ (NeallbdOn&zdydescri bes a method of
produci ng | owdust cal cium stearate granules, nore

That el disciadd o swahfé@bh flﬂac@@éé?ﬂok'fﬁeséxﬁ%%ﬁirﬁh@ Nis@Bsity of the product
mass W%hg@%&%}ﬁ#}gﬁqg ﬁéqilg*frrrﬁp@%\ﬁ?g{ﬁé% %n |thgtdhe product
mass rpmairsgeaktisiontpassing HZI‘G‘SU@T thb@lnﬂees This idicapedialty @fticking the case of
cait ARALES. APl B a ook ke S8, coRar § g scosty i

r equrendé’gmlﬂiilnﬂgfhepmd»@hst@nm|dueng; grainslefoiniatiominargérdbat the product
mass |§b@v€nt@8 ‘?ro?@éélkﬁa‘#mg '?@{hecéﬂﬁtm)g Jiat TﬁEﬂahQﬂ‘n fofd Qﬂged for 2N

dvant a because for e extrusi on the viI scosl
mprove@ "temo Wg'& enahles graﬁa@sﬁ%b@) formaf irs @ sybsenuent é'wpvaﬁmﬁéately

from thbyex&ugp;h ying or renoving heat, such that the pr opluct
mass remai ns plastic on passing through the orifices.
The prageing inventesyie basdd gn a ndthakih whic drdy a aseallofunalstshidr iovifices or only

one onﬁ&%fs%ﬁg eg"i'grl t?lE etlﬁbf&oﬁaﬁc?ﬂ%sd?gﬁulés atléairogrﬁgg g}ora] 8E?§egq|;@nt step.

VI SCOSI s require

The pnhHEleFHf metr%bre@e&% Hd4b 'tﬁégingérﬂBHlllg IrPER% di dﬁﬁh %x%ggﬁ with only

Pro uct _ nmass 1S
a Sma"twtt%ﬁpf PrifipegerreteEablyr itk ehly oneipeies G1ale ar HleBTHoemarging pre-

shaped mmtm\m@bsrts:tm?oméu 6t t& ﬂ%?b@@r@f @Ehblé&hk@n%lﬁ. Jsig'® a|1r Bf rollers
X
B B EHE by  SSHEL b (e s

granulessna&t is lmprﬁseed oto thei resdtigy pastemiay using sbeapihy calldrs. The underside of

the belt,r i§ ‘&HBIE&&S&‘&& foh%r@éﬂ lrhléﬂ]a%ﬂc ﬂ'chs t/l?tetheg ?ﬂtan £ Hve 9% ﬁ ﬂgeofrﬁﬁgssed

In a su pl'e o
hardengg pas$taima ig @th?f-‘éed mﬁhmlaﬁryl hre%mgwurprrﬁo icaansg pienes which are

then bréker iH@aRdIWALA féﬂo{eﬁnsd@é\}e drdptisior.of orifices,
preferably wit onIy one orifice (hole or sl ot) The

The inBES el o BEAS 5 Soe o ot ranuies
of polyrercddeitives o) poldepoadditgd mmu&ae@mdndeg \Ahﬁérélnaﬁéi granule-forming
polymeF L&Gi \%%ratrg (r:lm)f(elgtggeether %he mlx?ure Is coon\\/lmerrt]gd in o a worEable mass and
pressed through an orifice, and the pre-shaped strand-like extruded mass is cooled and,
while still in a workable state, formed into granules by rolling, impressing, cooling and

comminuting.

The granules that can be produced in accordance with this method are uniformly shaped and
are distinguished by excellent technical properties in respect of their further processing,
especially advantageous bulk material properties, e.g. particle size adjustable from 1.0 to
10.0 mm, loose bulk density of more than 400 g/I, good flowability, e.g. pouring rates of from
2 to 40 sec (in accordance with DIN 53492 by measurement of trss and tges, measurement of
the pouring rate using a funnel having a defined outlet opening, e.g. 15 and 25 mm), angles
of repose of the poured material of 30-40° in accordance with ISO 4324 (DIN ISO 4324),
considerable resistance to attrition and freedom from dust, e.g. very low levels of dust in the
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granul e size is inpressed into the resulting paste mat

usi ng shaping rollers. The underside of the belt is
weombediodsh order to harden the plastic mass. APCT/AR20051650140

of the belt, the inpressed hardened paste mat is

subjected to prelimnary brgaking up into coarse

pi eces which are then broken into individual granules

in a sieve granulator. The invention relates to a

techni cal |l y advant ageous met hod of produci ng | ow dust

Heubagfp fast1and acbsro grorysirspaistabilityy Eeoearpiblerafeie readilyt be metered into the

organidplymbrsto bRl seMigrd. Wherein the granul e-form ng pol yner
additives are m xed together, the mxture is converted

In the prﬁﬁ @ction \wp gi@mle@ ARGEARA Gorﬁéﬁﬁ§ ed nﬁbbﬂé’rﬁf&nﬁﬂlo‘hr whics Q)e deter—

minet b S P Bl B o RS 5 G PP st
to condjiicansunh pEackiye, itivd {estgateriaibietsskepy in motibn ngordedto determine the

tenden&‘?ﬂm W FdriGtio Eﬁe r%rb%g}élcfﬁo%%lsﬁ&% ?%i;s%d;oq;g%grglga ngrhe test

accor ance mn are uni .
apparafisds fasufasiied he Heuyachiowinesning t lerigeishalm (DBpén thedsst, the test

materid] & wefght BE b |sf|ﬁ’6\feh%{t 3 &@%Qﬁétfb@vs er? Prﬁﬁut@%)lc\’)rresqondmg toa
m

ant ageous U materi a oper

circumigrerg %!a %Qt%BP@th S0 141§ oL Sma dusbaayihian system having a
capacnt@@ﬂSJStlyre@T wherem thiedbaffRe ¢ brraf@Riinfthe® WRbétldnt of roBtiéh at an

angie RIS {¥le 58l 5Ra B e e PRACS a2 1RSESE HERSSthe fres
componpgntiohe fienrihedine aadiciesi qogtemt Hetermeineda thigway gedferabty does not
exceedCtHé 'vglhe‘b%”l' dg%t 15 and 25 m'r) , angles of r epose

of e

he poure I'al of 30-40 in accordance with |SO
4324 (DIN 1 SO 4324), considerable resistance to
In a preferreq embedinent ¢itkeyantianoiRemr ate, mixed togathsr assgrandedprning
polymePbddltvds dHenbiepHRa iy ditees of RAHuG! SO good storage
stablllty They ‘can therefore readily be netered into
the organic pgryners to be stabilisqd. In the
production of |granyles, a | ow dust _dontent is an

i nportant critjerio ich be detefffim ned in
accor dance W t|H reaHh ) mYtddt in an
experinmental get-u at is simlar |[to conditions in

practice, the |tesk. mat®rial being kdgpt in notion in
order to determine the tendency to—dlst formation on
the basis of dust em ssions caused by attrition. The

wherein, éslepapgentistofisné snathen bae bR cahdR, ideiaadentagiubettuemgelected
selected fBFEhS JROUP € BB aikdiNprdi§, (ESE @IIUB ' PEHYL, phenyl-Ci-Caalkyl,
(C4-Caalkyl)1sphenyl-Cs-Csalkyl, Cs-Cyacycloalkyl and (C4-Cialkyl)1.sCs-Cq2cycloalkyl or a
group of partial formula

wherein R, is hydrogen or a substituent selected selected from the group C+-Cialkyl, halogen
and sulfo;

and the other is a substituent selected from the group C4-C1salkyl, phenyl,
(C+-Caalkyl)1.aphenyl, phenyl-C-Csalkyl, (C1-Caalkyl)s.sphenyl-C-Csalkyl, Cs-Cocycloalky!
and (C+-Caalkyl)1.3Cs-Cy2cycloalkyl or a group of partial formula (A) wherein R, is as defined;

Rs is hydrogen or methyl;



material (sanple weight 50 g) is noved at 30 rpm
(rotations per mnute), corresponding to a
wa@reosiamfoes ent i al speed of about 19 cnf sec, f orPGI/EP2005/050140
m nutes in a dust production system having a capacity
of 2.5 litres, wherein threg¢-baffles are arranged in
the direction of rotation at an angle of 45 to the
housing wall, while a current of air of 0.32 litrel/sec
deposits the fines conponent on a filter. The fine
m'SthSé\Umb@Fé%"O@bﬁt@m determined in this way preferably
es not exceed the value of 0.1 %by weight. In a
”'Sa”pi?t@%rrff%"é%o\ﬂlﬂ?i’éﬁ‘t of the invention, there are mi xed
q et her as granul e-formng pol yner add| tives phenolic
when rbﬁl O%BYMBSfat ti ves of formula: wherein, independently

one one of R1L and R2 is hydrogen, a
m is Zeé'ﬁk%t Wﬁgoéen?&q ect ed selected fromthe group & C

5 amonddir¥es R T giarsl & 2T Cn i
Yqis C%%-a Fﬁg,‘ébdig%gk% !ﬁt@ﬂ&té&;{ Qﬁ?&%&ﬁn)e (Jﬁyéeﬁ?v%%zéﬁ @ﬁ%?c'@éllkyl,
CrCrglieMbgen or a substituent selected selected fromthe

roup Cr C 4al kyl , hal ogen and sulfo; and the other is
asum%“@ﬁ&ﬁ?&ﬁbﬁfmé@ ected fromthe group Cl-Cl8al kyl,
phenyl, (Cl- I @_'i = h %é) phenyl - C3al kyl ,
(Cr CAal kyl)%@“ﬁ% )‘Eﬁcgs‘g{] Re. o5 C128) ¢l oal kyl and
Y/ a group of parti al
10 wherel Q%ﬁﬂ%n) Mg}?&?ﬁ#%&& ﬁke%?‘é’l#enggl o
asubsf?tﬁemPJfBMHlarfoﬁmllhs the nunmber zero or 1; and n is an

integer froml to 4; wherein, when n is the nunber 1,

mis zero or L@ﬂct;%_gqnaot es a nonoval gt substituent
- OYi or - N(-Y2)2, wherein

wherein R. is hydrogen, C4-Casalkyl, Cs-Cyocycloalkyl or phenyl,
a substituent of partial formula
15 -CH3-CH,-O-CHRy-CHR-C(=0)-O-R¢ (D),

wherein one of Rq and R, is hydrogen or methyl and the other is methyl, and R¢ is hydrogen
or C1-Cz4alkyl,

a substituent of partial formula

R1
_CH;CH;O—CHQOH &),
R2
20  wherein Ry and R; are as defined above,
or a substituent of partial formula
-CH>-CH>-O-CH,-C(=0)-0-Ry (F),

wherein Ry is hydrogen or C4-Ca4alkyl; and
Y3 is hydroxy-C,-Cqalkyl; or,
25  when nis the number 2,

m is zero and Y is a bivalent group of partial formula
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Yi is C5-C45al kyl, C3-C45al kyl interrupted by at | east
one oxygen atom C5-Cl2cycl oal kyl, C2-Cl2al kenyl, a
waasoitoment of partial formnula -CH2- CH( OH) - CHCT/EP2005/050140
2-0C(=0-R b, (B), wherein Rb is hydrogen, d-C
bal kyl , C3-Csal kenyl or bemgyl, a substituent of
partial formula -CH2-CH2-O-Ro (C), wherein Ris
hydrogen, CrC 24al kyl, C5-Cl2cycl oal kyl or phenyl, a
substituent of partial fornmula
- CH2- CH2- O CHRd- CHRe-Gf15&)~ O R f  ((B),, wherein one of
Rd and Re is hydrogen or nethyl and the other is
whereinmsisgn integeafrei 3 © 3y dr ogen or Cr C 24al kyl, a
substituent of partial fornula wherein Ri and R2 are

as defined aboW(ClrCH-OhSHi-Cllet of (Partial fornul a
whereit, CarEnERgY o, 1l v2 1 s hyd oxy- G 2. Ol kyl - or
Z]\Arqgﬂpnpi‘sp;??i gwmznct?}ﬂ?agq%élﬁ{-éxagj Z(Q%I)S ahglr\éﬁlnegt
I—?:I—SE]CII—EEeogezH;:r&\%l-éféeﬁ?é@lq%g%gcrntzége -)aom 1 to 30,
-0- O 2- O S Cifa @R Onil 1) v
wherein z is zero or an integer from two to ten; or,

when n is the number 3, m is zero and Y is a trivalent group of partial formula
—0—CH,
—O—CH2—|—Rh M),
-0—CH,

wherein Ry, is C4-Ca4alkyl or phenyl, or
O.__

OYN\(O (N):
[T

—0 0o— or,

when n is the number 4, m is zero and Y is the tetravalent group of partial formula
-0—CH,
—o—CHz—I—CHz—-o—
—-0—CH,

The alkyl groups of various chain lengths defined in the description of the present invention
include linear and, where possible, branched hydrocarbon radicals, especially C-Coalkyl,
e.g. methyl, ethyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, neopentyl, isopentyl, n-
hexyl, 2-ethylbutyl, 1-methylpentyl, 1,3-dimethylbutyl, n-heptyl, 3-heptyl, 1-methylhexyl,
isoheptyl, n-octyl, 2-ethylhexyl, 1,1,3,3-tetramethylbutyl, 1-methylheptyl, n-nonyl or 1,1,3-
trimethylhexyl, also C4o-Cssalkyl, especially straight-chain C-Cysalkyl, €.g. n-decyl,
n-dodecyl, n-tetradecyl, n-hexadecyl, n-octadecyl, icosyl, henicosyl, docosyl or triacontyl, or
branched Co-Cpealkyl, e.g. 1,1,3-trimethylhexyl, 1-methylundecyl, 2-n-butyl-n-octyl, iso-
tridecyl, 2-n-hexyl-n-decyl or 2-n-octyl-n-dodecyl, or higher homologues thereof.
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-0-CH 2-CH=CH CH2- O (K) or -NH(CH2)z-NH (L),
wherein z is zero or an integer fromtwo to ten; or,
wob@s/omods the nunber 3, mis zero and Y i s a PCT/EP106§1050140

group of partial formula wherein Rh is C C 24al kyl or

phenyl, or when n is the ndber 4, mis zero and Y is

the tetraval ent group of partial fornula The al kyl

groups of various chain lengths defined in the

description of the present invention include |inear
(C1-Cardied) amﬁéwblsmﬁ loF é-toliplr 2hcbAGYWT, dwssitido- eradeibgibbenyl, 2,4 or

2,6- dleﬁﬁl | AY:UIQIG@ %lfé/r{ -butf- &Fﬁﬂﬂhﬁhyl o‘?@{}?ﬁbls—téﬁ 0P pyI

i sob ter pent neope
Ph |L<§0® yls, W lbo%d&mycb @la‘iﬂl kn&et by bpe Mok
eny ﬁf"‘y' ei%qut iR POk &L, 2 bPS o 'ﬁgfﬁ
2-phenyle ﬁFE}‘T’C' ¥ 2 et hyl hexyl

(A SV ERLEITIA G Hine o T SRR v dediOBtinlpoove

bondedtor G+-Clatkytinaha 1QZaoC&-—$ablkgm,,e @ 2gtertrbutied Syhethplbdozie oy 2,6-bis—tert-
butylpl-% gletradecyl n- hexadecyl, n-octadecyl, icosyl,
eni cosyl, docosyl ortriacontyl, or branched

Cs-Cro$YiodigPRI Y loyc%p.ntyllorjcygiolltlé Hrr'gt hyI hexyl,

I- met hyl undecyl ctyl, isotridecyl,
(Cs- C4Aakym bexglcycisarylis e camme gg-t:x )ﬁiﬂoﬂﬂﬂ%‘ﬁdﬂps dRifind GB(We substit-

uted byo‘f g‘a &943'71 ?/I tghggr egE ﬁ-‘rga]ﬂ%ﬁw olﬁg 54 (§)¢Fmetg%c¥ﬁla1exyl 2 426-tnmethyl—

cyclohekybodwte}uttanyibyclcﬁ)e&yl- or 2, 6-diethyl phenyl, 4-cunenyl,
2-tert-butyl -6-nethyl phenyl or2 16-bis-tert-butyl.

Alkenylri ergy Vingk; ellyiaz hyﬂenvlsmetr@llylphsmﬂhdmnﬂe@ 3-org-desahyy|
in the 1- - osition, e.g. 2-phenylethyl,

In additay, & RAig f@f@wﬂ@ KA) ect:amweynqluqiesstbﬁ &ipiving rmt@aumer
is one of the (CrC 4al k I)| -3 phenyl radicals defined

above bonded to O C3 Nen the 1-, 2- or
3-position, e.g. 2-f€ y¥ - 6- #k hyl benzyl or
2, 6-bis- tertbutyl phenyl. - Cl2Cycl oal kyl is e.qg.

cycl opentyl or cycl ohexyl. (Cl-C4Al kyl)
1- 3C5- Cl2cycl oal kyl is one of the C5-Cl2cycl oal kyl
Ra as hgtogapis latemines ibdirmooreespeoitly tamlaegideby 1- 3 d- C 4al kyl
e.g. 2- or 4-nethylcycl ohexyl, 2,6- dlnethylcyclohexyl
In a corppaurgt ) theeindex ayie Z@rlo@(pheo\f\man trelstzem,uttlyss definesibs glirect bond.

In accordance with a further embodiment, the indices m and n are the number 1. Y is in that
case the monovalent group —O-Y. Such compounds (I) correspond to formula:

Ry
O

HO CH2—S—CH2—“—OY1 ().
R2 R3

Y, as Cs-Cusalkyl interrupted by at least one —O- hetero atom includes the C5-Cysalkyl groups
mentioned above, especially 2-methoxyethyl, 2- or 3-methoxypropyl, 2-, 3- or 4-methoxy-
butyl, 2-ethoxyethyl, 2- or 3-ethoxypropyl, 2-, 3- or 4-ethoxybutyl, 2-n-propoxyethyl, 2- or
3-n-propoxypropyl, 2-, 3- or 4-n-propoxybutyl, 2-isopropoxyethyl, 2- or 3-isopropoxypropyl,
2-, 3- or 4-isopropoxybutyl, 2-n-butoxyethyl, 2- or 3-n-butoxypropyl, 2-, 3- or 4-n-butoxybu tyl,
2-tert-butoxyethyl, 2- or 3-tert-butoxypropyl, 2-, 3- or 4-tert-butoxybutyl and higher homo-
logues thereof, especially linear Cs-Csalkyl substituted by methoxy, ethoxy, n-propoxy,
isopropoxy or by tert-butoxy.
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Al kenyl is e;g. vinyl, allyl, 2-butenyl, nethallyl, 2-
or 3-hexenyl, or 3- or5-decenyl. In addition, the
w@20osi0zdoog or mul a (A) defi ned above i ncl udes t hBCT/EP2005/050140
followi ng position isonmer: Ra as hal ogen i s brom ne,
i odine or, especially, chl-gtine. In a conpound (1),
the index mis zero or one. Wen mis zero, this
defines the direct bond. In accordance with a further
enbodi nent, the indices mand n are the nunber 1. Y is
Rpina 'lrotuonéuoadiatf@rmhle (Apisaveleealy iyrdsegen, alfyl ynethallybachenzyl.
mpounds, (1) correspond to fornmula: Y1 as C3- C45al kyl
Rcin agfﬂ”@roff gpttiabfopyulat(C) isasefeeahly hydepganserés oCalkym i ncl udes

S e A
An espgcn%freﬁrggfg\é?%éfgh}%ﬁx&z{% WBFE?E)’E)W@Fﬁgeﬂt ahn‘@é%agé’ Yhe direct

bond aZd nigoroy oxyespopys to Fenerd foromdlaen- pr opoxybut yl
2-isopropoxyethyl, 2- or 3-isopropoxypropyl , 2-, 3-
or 4-isopropoxybutyl, 2-n-butoxyethyl, 2- or
3- n- but oxypropyl , 3-_ or4-n-jputo cybutyl,
2-tert-but oxy€'¥)hy- GH3Her t- D ut%@Sypr opyl , 2-, 3-
or 4-tert-butoxybytyl and hi gher honol ogues thereof,
especi al ly lineaf. C5-Cl8al kyl substitugggd by methoxy,
et hoxy, n-propoxy, isopropoxy or by tert-butoxy.Rb in

a group of partf“l formula (A)_is preferably hydrogen,

allyl, methallyl benzyl . in group of parti al
formula (C) i® @ aSl"y— V;ﬁc'd\&r?aor A 4al kyl . Y2
as hydroxy- C2-C4afrkyl is preferably 2- hydr oxyet hyl . An
especially pref®&red group of conpounds (I), wherein m
Is zero and defines the direct bond and n is one,

In thoseccompapoiadend af RyeamelrRy is fratimpl batrt-butyltamatiee obepolRcnd R; is

tert-butf"?, B'srBbnRBbifot 5 EEEJEE/J; LR B YL 1 ygz Aok kRt her
A furthé?%@?éé?&@ p@é@rr@%ﬁddﬁydf cBf ogr?dég %hgboé?r{ ﬁ’?ﬁé’%r%yelnd d%r 51es the

her “especi a preferr oup conpounds
direct bapg P'é‘?ﬂ'sfﬁ’”% C?@??P%Hat%@ﬁ%&@ femyl& ect bond and nis
one, correspagds to the general formula: wherein Ris
hydr ogen or chl e and Y-i is straight-chain or
branched C10- CZ Ryl . I n accordance with a preferred
further enbodi my there are m xed together as
gr anul ef or m ng N/

Ho CH—cHov,  (d),

wherein R is hydrogen or chlorine and Y is straight-chain or branched Co-Cxalkyl.

In accordance with a preferred further embodiment there are mixed together as granule-
forming polymer additives phenolic polymer additives (I) wherein n is the number 2 and m is
zero. Y denotes a bivalent substituent selected from the group

"'O'CXHZX‘O’ (G),
wherein x is an integer from 2 to 20,

-O-(CH2-CH3-0),~-CH,-CH,-0O- (H),



pol ynmer additives phenolic polyner additives (I)
wherein n is the nunber 2 and mis zero. Y denotes a
whrooalzrs substituent sel ected fromthe group PCDER2005/050140

xH2x-O (G, wherein x is an integer from2 to 20,
-0-(CH 2-CH2-0 -CH2-CH2-G38{H),wherein y is an
integer from1l to 30, -0-CH 2-CH2-S-CH2-CH2-O (D,
-0-CH 2-CH=CH CH2- O (K); and -NH (CH2) Z-NH (L),
wherein z is zero or an integer from2 to 10.

whereirpy i &1t inérg et GapoliteR0, correspond to the formnul aeswherein
Ri is hydrogen or tert-but A further preferred
enbodi ment r ePEEsCHoStHd- él’*e@ar ation of (lkonpounds (1)
wherein n_is the nunber 3, mis zero and Y is the
trival entOridupHstERCH-Conpound corr espofi@sa8® formul a

A further prefergﬁ% §H§oﬂ ment rel at to the

preparation of ct &aels bf) wherein is the nunber 4

: I c ound corresponds to fornul a
whereu?%gsai%r {ég “?%%‘eﬁr%??g&o Z(?‘}‘Eodi ment of the invention
Preferr%%gclgrﬂoajr%ls oﬁ%g SPBLOE fonﬂﬁl ranul ef orm ng pol ymer

ves p enoni ¢ pol'ymer "a d tives (1) wherein one
of Rand R2 is nethyl, tert-butyl or the s{oup (A
wherein Ra is hydro-en or chlorine, 9

Ri and\Jf2 is tert--utyl R3is hydroge S zero or
t he nun#él - | 4

wher ei n, nis the nunber 1, he
nunber Y denotes a nonovalent group -O-Y i or

-N(-Y2)2 or Ry is the nunber 2, mis zero and Y denotes
"a bivalent group of partial formula (D), (E), (F),

R1
o OH
O/\)O\/\O/\/O
HO ©
R1
R‘I
HO OH
R O ~g 0
k O (o]
R‘I
o y OH
”/\/\/\/N
HO ©
R
! and
R1
HO OH
H H
N—N
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(G or (H; or nis the number 3, mis zero and Y
denotes a trivalent group of partial formula (K) or
W@ 2gos/oomoos i s the nunber 4 and mis zero and YPCERP1083050140

a tetraval ent group of partial formula (M. In

accordance with an especi aldy preferred enbodi nent

there are m xed together as granul ef orm ng pol yner

addi ti ves phenolic polyner additives of fornula:

wherei n, independently of one another, one of R and
wherelrmﬁhu%hwwefgyrtembutyh -C4al kyl and the other is

al kyl; x is zero ﬂdlrect bond) or an integer from

A furth%frfé’eieﬂe@' rﬁﬁé@dlramt refaies tethegropamiiory oigtompaypgs i) wherein nis the
numbepgﬁhhﬁka%QﬂﬂW?%tH@ﬁWSkHtgbﬂﬁependent|y of one anot her,
one of Rl land i s hydrogen or Cr Cdal kyl and the
ot her is C3- C4a|ky|, x i5%ero (direct bond) or an
integer fromone to thre y is an integer fromtwo to
ten and z is an integer roq;tmo to six. The foll ow ng
further polyner addi n be n1ygp together with
t he above-descri bed gr - form ng phenolic pol ymer
additives to formso bl ends: 1. Antioxidants
1.1 Al kyl ated m)noptléC dl
2,6-di-tert- butyl-4ynethy|ph@no
2-butyl -4, 6-di net hyl phenol
Sudwa%n Uné@éﬁeﬁﬁhﬁkﬂﬂbﬁﬁ@&'phenm
-di-tert-butyl -4-n-butyl pheno
2 6-di-tert-butyl - 4- |so~utylﬁ’
2, 6-di cycl opentyl - 4- net e
2- (a, a- net hyl cycl ohexyl) - 4, M|nethylpheno
2, 6-di oct adecyl - 4- net hyl phenp
2,4,6-tricycl ohexyl phenol, 2 6-di-tert-butyl -
nmet hoxynet hyl phenol , strai ght-chain or branched
nonyl phenol s; e.g. 2,6-dpgforyl - 4-net hyl phenol ,
2, 4-di net hy| - 6- ( 1- net hyl undet-1' -yl ) - phenol ,
2: 4-di met hWA6- (1' - net hyl hgpt adec- 1' -
2,4-dig§}hy -6- (1" - et 3 L NI -T-yl) - phenlol gﬂd
m xt ur reneof . 1.2 Al Kyl t hi onet hyl phe
2, 4-di oct P_onkt hy ™~ N
2, 4-di op vy i y|- 6- thyl phe
2, 4-di dct yl t hi onetdyl - 6- et hyl phenolQ
2, 6- di dodecyl t hi orret hyl - 4- nonyl phenol .
A further preferred embodiment relates to the preparation of compounds (l) wherein n is the

number 4 and m is zero. Such a compound corresponds to formula

Ho
O—CHz,C
0

In a further preferred embodiment of the invention there are mixed together as granule-
forming polymer additives phenolic polymer additives (I) wherein

one of Ry and Rz is methyl, tert-butyl or the group (A) wherein R, is hydrogen or chiorine, and
the other of Ry and R, is tert-butyl;

Rs is hydrogen;



1. 3 Hvdroqui nones and al kyl at ed hvdroqui nones . e.g.
2,6-di-tert-butyl - 4- met hoxyphenol , 2, 5-
wa@leeosertoedut yl hydr oqui none, PCT/EP2005/050140
2,5-di-tert-anyl hydroqui none,
2, 6-di phenyl - 4- oct adecyl oxyjphenol ,
2,6-di-tert-butyl hydroqui none,
2,5-di-tert-butyl -4-hydroxyani sole, 3,5-di-tert-butyl-
4- hydr oxyani sol e,
m is ze®Q &F thie-rugtier Buand - 4- hydr oxyphenyl st ear at e,
bi s(3,5-di-tert-butyl-4- hydroxyphenyl)adi pate. 1.4
nlsanﬁﬁ@@%HEX@ﬂ§04 whejeingwhem- | g- or d-tocopherols and
m xtures thereof (vitamn E). 1.5 Hvdroxyl ated
nis thg lpﬁrataqrph 8hij|zeE qa\retlgg nugabgr 1 and Y denotes a monovalent group -O-Y or
-N(-Y2)202' - t hi 0- bi s(6-tert-butyl -4-nmethyl phenol ),
2,2' -thiobis( 4-octyl phenol),
S ' nis thednuthbdrld, on ibize(GaridY dehotby b-Bram@it lyyd uphstpattial formula (D), (E), (F),
(G)OFQD orth|o bis(6-tert-butyl-2- nethylphenol)
47-t hi o- bi s(3, 6-di -sec-anyl phenol)

nis the mﬂ‘nt])é? £ (r%s%egﬂ 5@‘%@3@9&%%&4&@?&}9 3f pguhﬁcﬁj orrlnglg (KjLOrG(L) or
nis th@n@nbmw rﬁnsezé?b $h8Y & ‘t@s“é i@traf}ilgfgt: gﬂ’%}:ﬁ’ﬁ@&ﬁ‘{ %I formula (M).

2' -met hyl ene- bis(6-tert-butyl
In acco?daﬂncel’mwbﬂ éﬁp@o@ll;ﬁﬁn@fé?@d%b&hrﬁeﬁttﬁ@ﬂe@fé %i')?éd’tbﬁé’tﬁér) as granule-

10 formind Bk adeives engRale PONERSFACBYES I BRRYSH phenol ),
2, 2" - et hyl ene- Big(6-nonyl - 4- net hyl phenol ),
2, 2" -met hyl ene- bi g&#\6- di -t er - butyl phenol ),
2,2 -ethylidendgot —61aiH,t tyl phehol ),
2, 2' -ethylidene-bj -tert-butyl -4-isobutyl phenol),
2,2' -nmet hyl ene-Bgs[ 6- (a-nethyl benzyl) - 4-nonyl phenol ],
2, 2' - net hyl ene- bi s[ 6- (

whereirg, nﬁ’débeﬁ&éd’twdﬂeﬁéﬁhc)ﬂwér BB Y Rli"aﬁ@RL is hydrogen or C-Cgalkyl and the

| ene- u
otner s L3I G- BoParr A pRSS TS mErRys e ang.Y i
Ce-Calkoky lor (dBeupeoftpaltial fdrmdilehy dr oxy- 2- met hyl phenyl ) but ane,
2,6-bis(3-tert-butyl - ;
5- met hyl - 2- hydr oxyberﬁzyl ) 4 met h IT’phenol :

1,1,3-tri s('\p [\PUt IC - 25et hyl ph(FleI )

but ane,
1, 1- bi s(5- tert butyl 4- hydroxy-‘ met hyl phenyl ) - 3- n- dod
15 ecylnercaptobutane, et hyl ene gl ycoel
bis[3,3-bis(3 -tert-butyl-4'-hydroRyphenyl)butyrate],
bi s(3-tertbutyl-4-hydrgxy-5- net ohenyl)dicyclopentad
i ene, bi s{-Z—q—C;E'—(CHgg A (;ZLHZ,;)' > (I'B)
met hyl benzyl ) -6-tert-butyl - phenyl ]t er epht hal at
e, 1,1-bis(3,5-dinethyl-2- hydroxyp:enyl) but ane,
2,2-bis(3,5-di-tert-butyl 4- hydroxyéhenyl)pr@bane
2,2-bis(5-tert butyl -4-4
hydr oxy- 2- met hyl phenyl )J} 4- n- dodges t obut ane,
1,1, 5, Cbx {Er+O ‘ ]) (rc),

wherein, independently of one another, one of Ry and Ry,' is hydrogen or C4-C,alkyl and the
other is Ca-Caalkyl; x is zero (direct bond) or an integer from one to three; y is an integer from
20  two to ten and z is an integer from two to six.
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2-met hyl phenyl ) pentane. 1.7 @, N and S-benzy
conpounds , e.g. 3,5,3",
w®2005011008 t ert - butyl - 4, 4' - di hydr oxydi benzyl et PE&I/EP2005/050140
oct adecyl 4-hydroxy- 3, 5-di nmet hyl benzyl
mer capt oacetate, tridecyl -41hydroxy- 3, 5-
di -tert-butyl benzyl nercaptoacet at e,
tris(3,5-di-tert-butyl -4-hydroxybenzyl)am ne, bis(4-
tert-butyl-3-hydroxy-2, 6-di net hyl benzyl)
The folipwing Biribieepelymar addifvessican Desnided togethehwitly thesabove-described
granulQ-Y&_ -tertM%%?lwgﬂé(ﬂﬂdvregig eﬁﬁz@f Carlrlt(g(ﬁI 5’58? %acet ate. 1.8
AnnUmdgmgybenzylated mal onates . e.g. dioctadecyl
1s(3,5-di-tert-butyl -2-hydroxybenzyl) mal onate,
1.1 Alkdlaﬂm radespHendis( Sg! 2 6idi-art-plityd4-metiyiptiendt, aiubyateeaimehyiphenol,

di,do
2 BB RYPRIS R et oy oo 26 by o
bUWﬂOhﬁMI,O?]ﬁtOha;ycbper[ntm-{ tnethyiptenbk Lr(amemnbinlylowtigthdxyl)-4,6-dimethyl-
phmrﬁyé-h'o%ia%' @121(@%@ ﬁﬂ'he dé iy |e¥]dc§he'£lglgﬁé¥%%%é‘6¥ feht- Dutyl-4-
meihosy@etfwlpgeeol5sttﬁlght@hﬁmm§tbyancmeﬁwmdmw@ 2919) 2,6- dmonyl-
4-rdatfyl Bhdriol, ed- Bhrﬂétﬂgfrﬂtée(ﬂﬂnethylundec- “yl)-phenol, 2 4- dlmeth I- 6 (1' r?ethyl-

he#’tﬁ%—Lw)M@Lg 4-dimethy u g -(1'- met¥1yltn ec—b 9-91) gnol and mlxtures thereof.

12A|k§|ttﬂ%8#¥r |'gﬁ&ﬁo|? o%?fnﬁ gRMBé' thyl)é%r‘?’L‘ukﬁtyf“l&'r‘méP{ol)ﬁ"zledq Sctylthio-

methyk6meatbyplyenek r2o<bcplpot-y6hl(331eﬂ’+yd}6-ettl'mlnhebult 9|6 diddredyithigraatihyl-4-
norg)l |135tr|a2|ne
octyl mer capt o- 4, 6- bi s(3,5-di -tert-butyl -4-hydroxyani

1.3 Hydrb8@hordes shdPalkyidtdd hidrogdinones, e.g. 2 6 di- tert-butyl 4- methoxyhphenol, 2,5-

oGy Py e a5 3

-di-tert- r¥ rox¥£
ar@y ygrggglngn%lztye}sglphe yl-4-octadecyloxy-
phdmot, 21 6-di-thstebutpliyyalneuinonk; 2,5-d-tert-butyRg-hpdroxyanisole, 3,5-di-tert-butyl-
a-hfdrBxir ntlsrdles (335 ardhdfis rR}é%!ybﬁé#yYs‘?éa%t‘éP&Qé}’élji-tert-butyl-zt-

hydroxyp eﬂ!)ﬂ)la§(mi€t ert butyl 3- hydr oxy- 2, 6- di net hyl benzyl)
i socyanur at e,

1.4 Togophgiots, §.9¢/ 0%, tBe’rT % éﬁwwmemar&@wﬁw@fw Kyitamin E).

15 igidactiidadiendeind b, 8 DRie bisiererepuwmadyen, 2.2-io-
bis(#:@tyBpHieniol ( £ 4Sthidk-Isiy(6Hohexiyi-34n sidiphenohe aythio-bis(6-tert-butyl-2-
mefh?@@%‘ﬁtﬂf r4a4 gﬁlo i)l g& 5‘?%&%{ EW@’E’?'%RQI) Qﬁ{ %Fé %lirﬁethyl-4-hydroxy-

phepik sljsH ﬁate diethyl-3,5-di-tert- butyl 4 hydroxybenzyl
phosphonat e, di oct adec%/h 3,5-di-tert-butyl - 4-

1.6 Alkylidenecbisrohenols, pig03ghereivienedis(Brtabutyl- s -methylphenol), 2,2'-methyl-
ene-tbiBtte R tie) shanoff; Rt MBtHYRASWis[hREhyI-6-(a-methylcyclohexyl)-
phenol], 2,2'-methylene-bis(4-methyl-8-cyclohexylphenol), 2,2'-methylene-bis(6-nonyi-4-
methylphenol), 2,2'-methylene-bis(4,6-di-tert-butylphenol), 2,2'-ethylidene-bis(4,6-di-tert-
butylphenol), 2,2'-ethylidene-bis(6-tert-butyl-4-isobutylphenol), 2,2'-methylene-bis[6-
(a-methylbenzyl)-4-nonylphenol], 2,2'-methylene-bis[6-(a,a-dimethylbenzyl)-4-nonyl-
phenol], 4,4'-methylene-bis(2,6-di-tert-butylphenol), 4,4'-methylene-bis(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, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methyl-
phenyl)butane, 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-dodecyimercapto-
butane, ethylene glycol bis[3,3-bis(3'-tert-butyl-4'-hydroxyphenyl)butyrate], bis(3-tert-
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phonate, calciumsalt of the nonoethyl ester of
3,5-di-tert-butyl -4-hydroxybenzyl phosphonic acid. 1.12
waeosamonophenol s , e.g. 4-hydroxyl auranil i de, PCT/EP2005/050140
4- hydr oxystearanilide, octyl-N(3,5-di-tertbutyl-
4- hydr oxyphenyl ) carbamat e.12%. 13 Ascorbic acid
(vitamn C.1.14 Amnic antioxidants, e.g.
N, N - di i sopropyl - p- phenyl enedi am ne,
N, N -di - sec- butyl henyl enedi am ne,
butyf-44hydosy-5- rmethylpd@eﬂyswwémqrﬁe)m@iqo histRy (3 testaibuty- 2ty droxy-5'-

memymen%lﬁéjeer@bb% -4 %‘ietl‘f‘ﬁﬁﬂ@ﬁ& l@ﬁé@)‘hﬂaﬂ g dilog %&Kﬁ Sqﬁqﬂﬂm L3 Rydroxy-

phwy@%tpaﬁezx%bls@ T%ep %LH df Iayﬁr%phenyl)propane 2 ,2-bis(5-tert-butyl-4-
hydrosy- 2mammménywnhw&éc@m®bmm%é\l 1N, 5 Blté#aGABRIWIN-hydr-

( Oxﬁgﬂ]gwl eneﬁll gt ?ﬂ?enyl p- phenyl enedi am ne,
17 0= N B AR @ gyt 51 e o DA P S ey

ether, ogledetie 4yHydroxyshiedipetiylpdrerlmercapioandtate, tridecyl 4-hydroxy-3,5-

dl—téﬁ-(bﬁfﬁ@nEﬁqﬁ?rH%\g)t%@égétgot)ns(%' SOQGtIEW &'Q% droxggenz%l)amme bis(4-
L}S\Héﬁwd&?ﬁyr‘?eS dr(pghylpp@ﬁyb ﬁi@h}p %ﬁﬁ)l’ﬁ late, bis(3, 5-di-tert-butyl-4-

hydﬂoxybéﬁiwml 1RB6dYIl BEdRRrt-BHRAeREroxy b BRI HrdYd b deRtate.
N-(4-tert-octyl phenyl)-1- naphthyl am ne,

1.8 Hydvexltenyylatdd meaidvidied, @04. ditnctapietyl| 2a2-pid (35 ah@nybuayinBy droxybenzyl)
ma@ngteba togtladgéﬂ Egﬁ-tté’r? F)M ypﬁ—glgcﬁrQXXl-?%&ﬁgBﬁwglmalonate didodecyl

am’no

" mewapigaty 92m(ﬁxﬁo¢1éﬁ@1buty&41ﬂwdr@zmmwmalm1@ltm eib{4-(1,1,3,3-tetra-
meﬁy@gggsﬁ&mozfi wsﬂaxahmutyusit ﬁﬁr&@b@ﬁ%ﬂﬂﬂﬁl’&ﬁ%%. ami ne,

tert-butyl-4-di met hyl am noret eno

1.9 Arothafic hodirdRybeedyIRIBRIMOUARS, ey €, 3, 5-tris(3, 5-di-tert-butyl-4-hydroxybenzyl)-
e
benzens, 204, p{2s(Bbtdiyérphetyl4-hadrorydest-pizptenol.

1, 2-di phenyl am nopr opane, o-tol yl bi guani de,
1.10 Tragiae campaindsde.ge2.Kyisnetwmenshiptoya-{3rdntert-butyl-4-hydroxyanilino)-

1,3 Bﬁlﬁézu‘i@tﬂé@&lﬁ@rdﬁ‘p@ﬁ,@}ﬂls(é‘: SR By RETh) GroxFariing U5 $azine, 2-

d
°°t>t"a?E°aB'i9r€§ b/%(%%td' SEYIYIt-Brayyrenaes- 1. 35 Hiading, @ 48-tris(3,5-di-
tertaotyb4- I‘@rﬂd)xglphéiiob’(Y)LﬂQ Scriafing | 103, phes(y |53<mté1@-§utyﬂ4lﬁy?$ﬁobt{/!9enzyl)

|socg{1];m{|¥8 bf@g%gzi te?tI b ylgé I%gq %? F%Eycjan xzy% lsocyahurate 2,4,6-
trls(BMﬂ@pputyl ﬂfh(yﬁ@xypheﬂwpthyhyl Abitniazine, m&smgs S5edi-tert-butyl-4-

hydmgﬂﬁf@ldﬂbpléﬁéﬁ)}ﬁbgérﬁgt @%tb‘-ﬂ'é%l}‘n%dtﬁlﬁetﬂ (?i aZ| ohexyl -4-hydroxy-

I hydro ehzot
benzyl) lsocyanurate

1.11 Benzyl phosphonates, e.g. dimethyl-2,5-di-tert-butyl-4-hydroxybenzyl phosphonate,
diethyl-3,5-di-tert-butyl-4-hydroxybenzyl phosphonate, dioctadecyl-3,5-di-tert-butyl-4-
hydroxybenzyl phosphonate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzyl phos-
phonate, calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphos-
phonic acid.

1.12 Acylaminophenols, e.g. 4-hydroxylauranilide, 4-hydroxystearanilide, octyl-N-(3,5-di-tert-
butyl-4-hydroxyphenyl) carbamate.

1.13 Ascorbic acid (vitamin C).
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35

phenot hi azi nes, a m xture of nono- and di-al kyl at ed

tert-butyl-/tert-octyl -phenothi azi nes, a m xture of
worerwsAH7ankl di - al kyl ated tert-octyl - phenot hi azi PEFEP2005/050140

N-al | yl phenot hi azi nes,

N, N, N, N -tetraphenyl -1, 4~diBam nobut - 2- ene,

N, N-bi s(2, 2, 6, 6-tetranet hyl pi peridin-

4-yl ) hexamet hyl enedi am ne,

bis(2, 2,6, 6-tetranmethyl pi peridin-4-yl) sebacate,

1.14 Aammccanhomdants & thhidl-giiseerapyi-prphemenesiaimine, N,N'- di- -sec-butyl-p-

115 Pgyphepplic antioxidanisnsig. detivaives afr-erese

phe%y%n@dﬁnﬁr?é, rmlmlﬁalﬁﬂﬁ)@?@n@l) ﬁ?ﬁl-phe%yﬂeﬁegJ Q*nYrFéh gr}\?lldls% ~ethyl-3-

ML N R R M
dicyhShaXgl-p-pB&MEreliaming N Wdlbh@%ﬂ-bﬁih’én Bﬁeél??PigzN N'-di(2-naph-
RSB B e AL ML BR o
butyBN-Bhergi- ptp@enylbm&q@mme Ky dmaatiryihegtyl) )\bph@m-pﬂmenﬂmedlamme
N- cgclégexﬁ]ﬁgéﬁgy ph EyIQMé’J.%%BhEWl&uen%%Uﬁo% H@&odlﬁienylamme

N,N' -11metByltl\éNrdlmcmHtmmwle@ﬁqlam giphendawire, N-allyldiphenyl-

aml%e(ﬁ-ls r @bhen Iamlne N- hen I-1-naphthylamine, N- 4 tert-octylphenyl)-1-
ogor%dr ; y yoropenzyotrlnaz 0 ylphenyb)-

 OXy)
“apg’ﬂ'(%m'f‘%r’t'ﬂogﬁ?xh g aﬁ"&@ aptyl@igd ﬁ*jﬂhﬁﬁ)é’ﬁm")% e.g. p,p*di-tert-
octﬁdlphémwblaemhlbu@mhﬁophenol 4-butyrylaminophenol, 4- nonanoylammo-

ool RSN e o R G

amlze(236 -di-tertdbutylet-timatipyiarinomethyipbepble By )ilakmnmimhenwmelﬂmne
4 42d|£r§|noé||ph9hﬁr§1@th%ng' NTRE YN RERZYbthyi2s, 20 GOV BRI MR, 1.2-

d'[(%r"(ejhw@f@wl)@uwlei@n%9&%&%@*%@@@@9%%@%@&%@9*@1W -(1',3"-
dimejryephefyiainy, ereoa&ghiddalPhényld=rfap hthylamlne a mixture of mono-

Y w0 SR L5 PR VARSI, bt g v

nonyRiiphengamines 5a nbaumssdfmoonee and dirgik gatedl Joolbeylgipherylantihes, a

mnx%?.@@eizﬁ%ﬁé aér@' -’aﬁgyrahed lsoprop)od-/ls?aede dlgpﬁn&larghnre m|)>/(fur snof mono-
and)%ag?yiatgq)f@ﬁzm{tyldlglz@]yéamlgef 2, S-ﬂ@ydmb@&}dlmethyl -4H-1,4- benzo-
thiaZined) Wkﬁéﬂﬁra’émeé 2a Rfptt et YcHoD Ry Hﬁéll@%bfk@ W&ﬂ%h%{p@éﬂ%ﬂ/l‘ Lpheno-

iag R YRR ST o0 SR P Sasai e PoASREE, N-aipheno-
thiaZiné8|'N Md‘diﬂﬁyétrabhehyddlr@manﬁnobuta -ene, N N-bis(2,2,6,6-tetramethylpiper-
i PR RERY chBIRATIL kEEE2 - teramstnuiperion ) ssvassis 22 0.
tetrqrﬁgﬂnylplpgﬁ@lnﬂ Qﬂﬁh@ﬁﬁ? Q%t@ramethylplpendln 4-ol.

2,2 -methyl ene-bis[4-(1,1,3,3-tetranet %I buty lggd6 benz
kard @exdl isHace-9-

*WINGSTANEL (Gesdyebnt €ASHo. ((BenBBhgKycar bonyl et hyl ) - 2" -
hydr oxyphenyl ] - 2H benzotri azol e wi th pol yet hyl ene

2. UV Ablsprbels 8light stabilisers

2.1 2-(2'-Hydroxyphenyl)benzotriazoles, e.g. 2-(2'-hydroxy-5'-methylphenyl)benzotriazole, 2-

(3',5"-di-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'"-tert-butyl-2'-hydroxyphenyl)-
benzotriazole, 2-(2'-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-di-
tert-butyl-2'-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-methyl-
phenyl)-5-chlorobenzotriazole, 2~(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzo-
triazole, 2-(2'-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5'-di-tert-amyl-2'-hydroxy-
phenyl)benzotriazole, 2-(3',5™-bis(a,a-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole, 2-
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R CHCH- COO CHCH |- ' wherein Ris
3'-tert-butyl-4"-hydroxy-5'-2H benzotri azol - 2-
wQ@b@khemphs 2-[2' - hydroxy-3'-( a, a-di met hyl benzpd)/EB200%/450140
, 1,3, 3-tetramet hyl butyl ) phenyl ] benzotri azol e;
2-[2' -hydroxy-3'-(1 ,1, 3, 3-tdet ramet hyl butyl )-5"-(
a, a- di met hyl benzyl ) phenyl 3benzotri azole. 2.2
2- Hvdr oxybenzophenones , e.g. the 4-hydroxy,
4- et hox 4-octyl oxy, 4-decyl oxy, Adodecyl oxy,
3 mrb@ﬁylya xgrroxyl—sz(z qctylpxycaghunabewwphenyl) -5-chlorobenzotriazole, 2-(3'-

ter?but\ﬂ)g'i ?&yétﬂylﬁexﬂdw y‘ | %gbl F?phe%yli SWQb&zotnazole

2- (%H@Wptyk%rhy@m@{t (2- aﬁ@gwﬁ@ﬁynylgﬁylywm -5 Iorobenzotrlazole 2-
3 -tbrbl@.ﬁ?l@hp@@%-%l-thethoxicarbonylethyl)phenyl)benzotnazole 2- (3'—tert-butyl-

2—rg/|,dfp_(x§-5t-a-octyl %arbony?e\(h I)pﬁgg§l)%enzotflazo?e 5 (¥5 {ert t)ﬁ é] & (2-ethyl-
hexdioxyeatbonyietHyfipéhydiroBydhedy) hedizdtrinpbly | 2-B'-Hgdscyk g banrmats'-
ey RSBRIBFY s ie it St oy DA ORISR onyn-
phenylpentstiiazple 22 -neshyleng- yisbhélnyB:S tetramethylbutyl) 8-benzotriazol-2- -yl-
phehofl: b Trraﬁéés't@f’i’ffc! loﬁpmg&gﬁﬁﬁ "Hu?yl 55 ﬁméﬁ%)(yc%tr&%ylethyl) 2'-

yano- acr
hyqf@gleb%rwl 3t 995%930349'%@1 Bﬂ'éﬁf;hb/ 206 9!3/59'@00
Rmﬁm&ﬁ el 9 Xyheiresin R t3Btert-butyl-4'-hydroxy-5'-2H-benzotriazol-2-
met Ryl* a- cyand- b? fet hyl - p- met hoxyci nnamate or

ylpﬁ’éf-{y% 23 ROR 005 e PIX hy%eﬂ?%ﬂé‘ A DA Sty loutyphenyllbenzo-

tﬂawl? Eiahmfﬁm\t B yh 3 B-teiyameiwlbyﬂy))ézéqmﬂhmthyiugmzyheherﬁlllﬁenzo-

ma%gkel conpounds , e.g. nickel conplexes of
2'-thio-bis[4-(1,1,3,3-tetramet hyl butyl)- phenol],

2.2 2-I;§ xybdieodhdnoPes 16.d. tﬁ@ﬂm }‘oxyomﬁéﬂﬁ@&y' Y-odlyldxyf MHE&ny, 4-
docJ'ﬁc §>2\1 %W&?&?‘&F%t%ﬁolrﬁwrﬁéy oh{z Idﬁ/tgroxy J Af‘ rElmethoxy derivatives.

2.3 Beqﬁ'gﬁéjge\flb g,%ltepé,% n@ﬁQ@H%‘ﬁ?ylp%&F?%gﬁ%{ Shenyl lcylalt k}Sc’tylphenyl

sahqyla,tyd@l|be@zoylrgsqjclnplebts(%t@rt;n%ﬁhgmoplh@gghmpl beazawresorcinol, 2,4-
di- té\*t—Bh |ph§ﬁ’5ﬂ1§ @Eﬁl%rtcﬁut Qtr‘}%‘r éﬂsﬁioa?e %exadecgl -3, 5 di- terT butyl-4-

roxy-4-neth henyl un oXxI nes
hydé‘?ﬁé?%?é  GPRBEENE FLtbHEAH IS RTAOR o B S-iert
butypitdrghabldi-tet-batyf-aunydekybdrgaads. 2. 6 So-cal | ed
sterically hindered amnes , e.g.

2.4 Achiaiés e2), 61ty amorsiEhyibenyiadrylate-of ispotyselogarat-,B-diphenyl-

acnﬁét‘é Iil gﬂyﬁagagﬁ %ﬁ{)ﬁe%hgﬂngﬁgﬁt _ci/_gh?-?%%ﬁwgg%ﬁethoxyunna—
maﬂ?l%i’ﬂ%@t“}’ﬁ@?(ﬁ =pethylep- mf@wgw&am@emp@w -@Hcarbomgithoxy-p-meth-

SiRRAAaE&NdN-3d-3 R ne:
oXynl but yl %gdS gli-?rg?t%eght ¥$- - %bg¥%ﬂé§§>§lrgbrﬂgl onat e,

2.5 Nickbiecoppodeds ¢ nidkellcomplexes of 2,2'-thio-bis[4-(1,1,3,3-tetramethylbutyl)-

phenol], e.g. the 1:1 or 1:2 complex, optionally with further ligands, e.g. n-butylamine,
triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate, nickel salts
of monoalkyl esters, e.g. methyl or ethyl esters, 4-hydroxy-3,5-di-tert-butylbenzylphos-
phonic acid, nickel complexes of ketoximines, e.g. 2-hydroxy-4-methylphenylundecyl-
ketoximes or nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, optionally with
further ligands.

2.6 So-called sterically hindered amines, e.g. bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate,

bis(2,2,6,6-tetramethylpiperidin-4-yl) succinate, bis(1,2,2,6,6-pentamethylpiperidin-4-yl)
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hydr oxyet hyl - 2, 2, 6, 6-t et r anet hyl - 4- hydr oxypi peri di ne

and succinic acid, the linear or cyclic condensate of
wWORMNSAODIsK 2, 2, 6, 6-t et ranet hyl - 4- pi peri dyl ) hexap&t/Apioesies0140

di am ne and

4-tert-octyl am no- 2, 6-di chl1ér-0- 1, 3, 5-s-tri azi ne,

tris(2,2,6,6-tetranethyl -4-piperidyl)nitrilotriacetate

, tetrakls(z 2,6,6-tetramet hyl -4-piperidyl)-1

3, 4- but anet et r apat e,

Se@CHE@n é@(ypgtyl@xss—?3,,6365&5%@hyla(ﬁ@mmwdl)p@baﬁatﬁome91 2,2,8,6-penta-
? nQbLﬁyIf& @df—@ﬁﬁﬁﬂiﬂh%dﬂi BEhA Hm%lonate the condensate of 1-
4- st ea
hV%Péy@‘ﬁ?v

o%%éetbeé*ﬂ?tgwg{-mfjr%&%&g latrj]p)a%rgls,chﬂlpﬁmd the linear or
cyclie (ﬁndaﬁdate)qf N3N50|d(L2 2 @Bttemmh&lenmbbhdymbﬁmﬁémylenedlamme and
4-t%—§?t§%ﬂ$noég,§7d4§ﬁr 'ie 153 ,5-5- tnazx{l) tns(2% 68 6ttét'raarrzleatﬁﬁl-é{-gi[oeridyl)nitrilo-
triabétele] teekigl DR$: aatezramemw epinedyIng 1253 péuiahptdtravetead At-¢1,2-
etthé&?ﬁ b@git 3y b%xtlé rgmat ?lp@ae‘i’%ﬁcﬁ'ﬁgtﬂ% eﬁleé b&a. ietrﬁn}\erthylplpendlne

succl hat | hea con sate’
4-sfggagyloxys2,8, 665 %ﬁmmmmndmep pis€t.2.8\0.9-pertamettpirsris])-2n-butyl-
2-(NBYAORY- é5®ftmb!yméngylﬁm@loﬁbﬂe0891 ockylF, PoloLieBainBehyl-1 BS-triaza-
B Py YTy

octyloxlyP P-6,8-t3rdmethylgipemdylasudcinate, the linear or cyclic condensate of N,N'-

bls(% 26 El tét(’é)’mgtﬂgln@ B %Hﬁy@'@k&ﬁé%l@ﬁ&ﬁam iaCa Rl s ifo-3le-dichioro-

1,38 W@ZIme ahe Cenmgmqrﬁe@m@rpﬂ Gdi4-aydufylampos2,2,6iGatetramethyl-
plpé{"ﬂirl)l'b stlhﬁu?’é aﬁd“l Q%é(@%lﬁ&ﬁ&%&hﬁ\%ﬁhane the condensate of 2-

yl ™ tetra Y triazasplro-
chkPrg 45? géﬁ Qr@t}ﬂarmlrm 'b%g 6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-

am&oﬁmwegi_mo;ethana ,Bacgetyled-daieyiv Ty, ob-rtragkty)h BB iriaghd gitio-

o fecbng 2 805 o docpy .02 AP IRV AP T done,
3-dadienyl-2-( 52, @ee@entematiyhr @peridylpyrmliditecd; 5-diope, amixture of 4-hexa-
dec§ro§9 CAHA- Qt’é&ry?ox% 255 B76-RirbABE DeRte! i ARdehdife of N,N-

t
bls(%%? gq%?%ﬁ@thv'e‘l P'&ﬁ%‘#%‘ﬂwﬂ]ﬁﬂp’@ﬂe&ﬁmm% and Aeypphetamiae?,6-di-
chl(erEI , 3B 8riakirey Heokunekhadte 0 1,2.Hs(Siafhh&répylamino)ethane and 2,4,6-
tnci10r£ ﬁ]’sés{t'g a%hg”ﬁg%ﬁt?p&){ %ﬂmﬂﬁ %)Szﬁ{s ﬁgﬁ&a@ﬁ@yp%ngme (CAS No. 136504-
96-6), Ne(@| 2)8,6-tétra8mé&thyl4-piperidylamdodecylsuccinimide, N-(1,2,2,6,6-penta-

mef%gl %B%Eﬁ%ﬁ@ yhdéeyislleh i@ RiBELpL PR Q{eﬂ%n{e%‘ﬁ '&a 3,8-diaza-

4-oxespirolz, %d@anetﬁhamqwn Pprodyichef7, 6919y tetrame thy g1y cleendsicy-1-oxa-
3,8dRzald &)&sﬁbraﬁl@]@é@ﬁéTaﬁH‘ébl’@Mlbrohydrm 1,1-bis(1,2,2,6,6-pentamethyl-4-

plpezloﬁlqgg@ggnﬁ)# (_{;P %%Ml Shety heicki&labrg -fgrmay -,y -bis(2,2,6,6-tetra-

memyleﬁkp$pndyb1héx5rhe‘mylanedlatnhte ﬂeacuést@fbfplr pethoikyraéthylenemalonic

el | 2578 Beninia R ARE loahie, eotmetierperapit-2 2.0

tetrqmqthblrzg-plpegdﬂ)mlosarpﬁg irewreaction praduct of maleic anhydrlde/oc-olefln co-
polymer and 2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-amino-
piperidine.

2.7 Oxalamides, e.g. 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-5,5'-di-

tert-butyloxanilide, 2,2'-didodecyloxy-5,5'-di-tert-butyloxanilide, 2-ethoxy-2'-ethyloxanilide,
N,N'-bis(3-dimethylaminopropyl)oxalamide, 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and the



pi peri dyl oxycar bonyl ) - 2- (4- net hoxyphenyl ) et her,

N, N -bis-fornyl-N,NI-bis(2 2 6 6-tetranethyl -
wa2@speriglyl ) hexamet hyl enedi am ne, the di est erPOf/EP2005/050140

4- et hoxymet hyl enemal onic acid with |

b- pent anet hyl ~- hydr oxypi periéd ne,

pol y[ met hyl propyl - 3-oxy-4-(2,2,6 16-

tetramet hyl - 4- pi peridyl)]sil oxane, the reaction

product of naleic anhydride/ a-ol efin co polyner and

ml&t{@ Wthe2-ethoxanZeethylrS 4=ditarhb gty losaniidenandmixtures of o- and p-

melho'e’<y2ar%l 8- BENH- @ﬂ%&ﬁﬂisuﬂs’:ﬁﬂb@@%ﬂﬁésd' ne. Oxal am des,
4, 4" -di octyl oxyoxani | ide, 2,2 dlethoxyoxanlllde

28 2- rH:drdk bM P 5trﬁzm§$,t<.£g 124, BU; é(hﬂ?yafbxk/léﬁ@ctyloxyphenyl) 1,3,5-
iL2 2-12- y ox%ﬁm;{yé%ahqqyb 4{ g I’bls(f) H deegrﬂalphen)ﬁ) 1,3,5-triazine, 2-(2,4-
5 dihiirisixydiieny/3-4ob- ms(ZmblmetWetmw-H)BﬂMazmaje 4-bis(2-hydroxy-4-propyl-
oxfr S8t ks AP £ 25, RS R .o
bis(4- mptmy@@eoyl)-d,s andzipapl- (ﬁab{ydro&nﬁ-dgdeaﬂm(yphenyl) -4,6-bis(2,4-di-
meﬂﬁy?ﬂrﬁﬁgl)(’lcﬂ S4RSnkt ﬂ%ﬁﬁy&ﬁﬂphlthé&zroxgpl%ngl) -4,6-bis(2,4-dimethyl-

Ph%yﬁ s Prt;'%?%("ze r?sfg;/h?ﬂégpxx “Aof@t ey phRHPKyRrapYioy)phenyl]-4,6-bis(2,4-

10 dlnidﬂ‘hm‘lé'ﬂ@l,) 1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxypropylox ﬂhenyl]—
4 6%} (% 4he(l %@Xm,eng@tl# £ %(r%%?gn%-[z% (d%dgcﬁoxy(/tndecy OXy- } cj, Vdr&xyprop-
oxxdﬂH%dir@wpeeyl}ﬂ §-b¢ﬁ(254{mi|m¢tﬁymhelnyi)et RyB-tobzing,| 3-f2thydroxy-4-(2-
hydn%zy53 Hbgé’%&ﬁ/ )ﬂ 3%04(9481 3(1@] gégﬂ ?(éﬁ é’im%'i%”e%lyﬂ hEAY b ine, 2- -(2-
hydz -ﬁ%ul plzgrubf 91mgweh§|5)trlqzlge 2 (2 hydroxy-4-methoxyphenyl)-

15 4 6*2!1@{941 reBEripbiagyd 3 SJtﬂs?[Zi &IFdx?—ZLL fbutoxy-z h)édroxy propoxy)FhenyI]
1 3?? ﬁlﬁFlj‘lg d%?%%gdrf»mp 9?%62 @/ Rpe?hc};(yg)heny% 6? Ipﬁény’l L’% 3,5~ tnazmg f -{2-
hydzexy24-{8y (- ethy théxy1 gk 2hganopireropypxyiptdnyli4g-Bis(2,4-dimethyl-
phéé]dell gpélgrpéwenyl )- 1,3,5-triazine,

roxy-4-(2- hydroxy 3- but oxypr opyl oxy) phenyl ] - 4,
3. Metél dé'a@t(v?aftdjrs @lb”ﬁg\h)ﬂkﬂgﬁn&a)%n]nde% %aﬁé}ﬁ?g\!pgﬁhcy 3ylhlgﬁrazm|e N,N'-

t
20 bisGally gy Siasing. BN SOPhar, Py vk e ory R A bionyerazing, 3
sahc&ldyl%nﬂﬁl@-d w-ltr@zwet blls@%ﬁwllaéb{e)gxélyldi‘l@ﬂ{@i &P OxHnitide, isophthaloyl-

dlhyérf'ﬁziﬁj% % Iﬁ?}aﬂ)w ﬁ)égb c(le 'N Ndhggctatypéd%oyﬂy legdrazéé ?\l hr !

bls(saydylwtzoxawuwumme@w w Up@zyoymwﬂybgrompﬁylhdlra(dﬁazmedl met
hyl phenyl )-1 ,3 5- tr| azine, 2-(2
hosphi piees B sipheRitesq e @- Uith@yi)nhog_pmtegsdmhenyl alkyl-

25 _.pholiél@ ph%nfll?dlé]b(ﬂﬁr@ébhfe‘s”ﬁfsh@r’ﬁ}{;ﬂ}ﬂ#&yﬂ)ﬁdspﬂrt@ AR Mdsphite,

rocist3y phPSRYIE: HeRtashoPlige i bRy BORSRN S JinseaYBRgEPbine

distaayyipentdsrgthbitd] dipadsprite, trls(2 4-di-tert-butylphenyl) phosphite, diisodecyl-
pentgg&é‘nr%f (t{lr %%gﬁ%le §2 Af' d teﬁr@utﬂghé/rg/ﬁsgl)(tagryﬁﬁr?& dIFX'IOSF}hIf.e bis(2,6-
di- tert;mmmymatrwtphe@yu@enyaewmoleuprwspbutabrwamdexymmpmaewmrmol
diphBshit} bidt-Bi-RhDbufy BLIBh AP hEkYBYhierythritol diphosphite, bis(2,4,6-tri-
tert-butylphenyl)pentaerythritol diphosphite, tristearylsorbitan triphosphite, tetrakis(2,4-di-
tert-butylphenyl)-4,4'-biphenylene diphosphonite, 8-isooctyloxy-2,4,8,10-tetra-tert-butyl-
12H-dibenzo[d,g]-1,3,2-dioxaphosphocine, 6-fluoro-2,4,8, 10-tetra-tert-butyl-12-methyl-
dibenzo[d,g]-1,3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-methylphenyl)methyl

35 phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite, 2,2',2"-nitrilo[triethyl-tris-

3

o



1 ,3,5-triazine. 3. Metal deactivators , e.g.
N, N - di phenyl oxal am de,

woR®al7ioys al - N - sal i cyl oyl hydrazi ne, NLN - PCT/EP2005/050140
bi s(salicyl oyl ) hydrazi ne,
N, N - bi s(3,5-di-tert-butyl--#--hydr oxyphenyl - propi onyl ) h
ydrazi ne, 3- salicyloylamno-1,2,4-triazole,
bis(benzylidene)oxalyl di hydrazi de, oxanilide,

opht hal oyl di hydr azi de, sebacoyl bi s henK hydr azi de,
@, 31\!5 R -ﬁir%@@ﬂwﬂé&b@mheaylf%:%hdaﬂpa@sphﬂf 2-et ylhexyl(3 3'5,5 tetra-tert-

butyM 1S pidneayloX diixsiasbnhigd. hydr azi de,
hr$ﬁ1s(¥allcyloyl) hi opr opi onyl di hydrazi de. 4.

Thel?bﬂlﬁwihgbl@@sphﬂé@ér@"@é@@@ial@l&ef@ﬁl@aphomteS . e.qg.

. ri nyl ite hi t henyl.
tns(g1 é‘? -ﬂgrlt-éHygpS ﬁgghos’[pm esﬁ MSP H@%@/ Lg% ﬂlt;t éﬁém%alsm{nsnonyl-
5 phenyn dhaaphite riddbe bhosphites hadhathecsiuchinalsainidlas (a), (), (©), (d), (&), ()
R& nethylphosphlne tri-n-butyl phosphi ne,

I'phenyl phosphi ne, distearyl pentaerythritol
di phosphate, tris(2,4-di-tert-butyl phenyl) phosphite,
g2yl pent aerythritol diphosphite,
4-di-tert- butylphenyl)pentaerythritol
uphite bis( 6

ysurp

di phosphite,
tristearylsorbitan triphosphate, tetrakis(2,4-ditert-
but yl phenyO*”' - bi phenyl ene di phosphoni te,

6-ispoctyl oxy-2,4,8,10-tetra-tert-butyl -

6-f | uoy ¥ 4,8, 10 te ra-tert-butyl-12- nethyldibenzo[
d, g] - 1} dl oxaphosplpoci n€c

bIS(2 4 d|-t%+0—thwL %ylphenyl)nethyl phosphite,
bi s @ert-butyl {6- et hyl phenyl ) et hyl phosphite,

teilo[triethyl-tris(3,3 ,5,5"-tetra-tert-but
, 1' - bifp -2,21-diyl) rhosphite],
~2-ethyl hexyl (3,3",5,53tetra-tertbutyl- 1

, 1' - bi phenyl -2, 2" -diyl) phosphite. The foll ow ng
ohosphi es are especially preferred:

i ke ba SpeC|aIty Chem cal s), trisnonyl phenyl
pht-be and the phosphites having the structural
Iaepeao c(@moemmgdﬁ) (e), (f) and (g): O
4H9) CH2CH3 (d), 5. Hvdroxylam nes . e.g.

enzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,
't t yl hydr oxyl am ne,

IO O-
H,C o—p X P-o CH,
10 0 o) (e),



10

156

20

25

5. Nitrones0; Sghesz

N, N-di | auryl hydr oxyl am ne,
N, N- di t bt r adecyl hydr oxyl am ne,
woRdNsdTteexadecyl hydr oxyl am ne, PCT/EP2005/050140
N, N- di oct adecyl hydr oxyl am ne,
N- hexadecyl - N- oct adecyl hydri8«yl am ne,
N- hept adecyl - N- oct adecyl hydr oxyl am ne,
N, N- di al kyl hydr oxyl am ne from hydrogenated tall ow
fatty acid amnes. 6. Nitrones . e.g.
N- benzyl - a- phenyl ni trone, N et hyl -a-nmeghyl nitrone,
N-octyl -a-heptyl nitrone, NI auryla-undecyl nitrone,
N-tetr Oa-tridecyl nit|rone,
szth@Yé’dec% - aPp@mt@dlecyl nilt r one, o (9)-
N- oct adecyl= 8- hept adecy| nift r one,
N- hexadecyl - a- hept adecgﬁ’ nijtro %h adecyl -
a- pent adecyl ni trone, N heptaddcyl - a- heypt adecyl ni t rone,
N- oct adecyl - a- hexadecyl nitrone and nitr@énes from
N, N- di al kyl hydr oxyl am nes of hydrogenated tallow fatty

—F— OCH,CH,

5. Hyde®iythnfifiéd) Sg. N/N-dItEresm hathhe; NN-SietHiiH lami®, N.N-dioctyl-
iﬁs%ﬁ SISO LY eb ictrfiHyRFEYlami®d, N, N-dioctyl

U CA TR L
decYIbydWXylamineaNW-diongadé&ﬁWdrmyla_tmihel,aﬂ‘ryiéxa&%tﬂﬁls-,octadecylhydroxyl—

. n .
amife e ABD BHERE N AR, Bparohl TRl Bheioseyaniare,
hydipogeatad élipw fatty acid aqinespent aeryt hritol tetraki s(

b- dodecyl nercapt 0) - propionate. 9. Polvam de )

}"-%Pa%nyﬂrhféom% phefhvlcamethyirdineian dbostyltmheptyinitrone,

N'-Iahgm-bcldﬁﬁ:leayidﬁmhe,m@mgéwgﬁi@mﬂfﬂg’%ﬁ_ii\lllﬁewebﬂ-opﬁentadecyl-
i B0 oSSR LSt oty
oc—pqntac.mcwn.itmylaanl‘@adewlmhemaﬂmﬁtm, Nigotrdezylnehexadecylnitrone
and ﬁﬁfdnlé@?rbgﬁg,ir\kgllgllkglﬂ%ro?ﬁ%%m@s%?ﬁg%’??éﬁ%«%&%ﬂgﬂg%cyf%clgcf%lrﬂnes.

metal an e’ ear met al

7. Thio@ﬁ? &iGistsCeQ. dflrfll SRiStbaII-MiciiprépiBRatel €ar at e, nmagnesi um

ehenate or stearate, sodiumricinol eate, potassium

8. Pergxidenalisatisers a0§.i 50y oPB-tHodIsropiohRCRiE et i Ruryl Stearyl, myristyl or

oo BB TBBB o, PR RETR A e Fbto Gy dimdazo,
dibutyhgithisdarbarostieddioctatiesyp Histiide, peatdeoythtitobtetrakis@-daleegmercapto)-

ropRdrglger ably of alkaline earth netals, organic acids,
Ioolox{egg. nono- or poly-carboxylic acids and their salts,

9. Polv@mitle stabiddrs Rui§ th® 88FRIr Galts combined with iodides and/or phosphorus

compounds and salts of divalent manganese.

10. Basic costabilisers, e.g. melamine, polyvinylpyrrolidone, dicyandiamide, triallylcyanurate,

urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali metal
and alkaline earth metal salts of higher fatty acids, e.g. calcium stearate, zinc stearate,
magnesium behenate or stearate, sodium ricinoleate, potassium palmitate, antimohy or
zinc pyrocatecholate.

11. Nucleating agents, e.g. inorganic fillers, e.g. talcum, metal oxides, e.g. titanium dioxide or

magnesium oxide, phosphates, carbonates or sulfates, preferably of alkaline earth metals,
organic acids, e.g. mono- or poly-carboxylic acids and their salts, e.g. 4-tert-butylbenzoic
acid, adipic acid, diphenylacetic acid, sodium succinate or benzoate and also polymeric
compounds, e.g. ionic copolymers (ionomers).
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acid, adipic acid, diphenylacetic acid, sodium

succi nate or benzoate and al so pol yneri c conpounds,
we@2@5/071e08 ¢ copol yners (ionomers).12. Benzof ur BCIRRR05/050140

and i ndolinones, e.g. according to U S. 4,325, 863;

U S 4,338,244; U S 5,175®2, U S. 5, 216,052; U S

5,252,643; DE-A-4 316 611; DE-A-4 316 622; DE-A-4 316

876 EP- A-O 589 839 or EP-A-O 591 102, or

3-[4- (2- acet oxyet hoxy) phenyl ] -
12. Berzofurgnones andindolinenas, & iragrorgingrie U.S. 4,325,863 U.S. 4,338,244;

U.S55,A781310euts. Bt 053 UK. (52253 e Pyl gy eishwpey DEDSaYE 16-622;
DE 5596 Y2854 7 St 620 g1 a0 591,19 SR ERIRNGT BT

5 7-Id)-mh:tiﬂ.ﬂﬁlbélﬁﬂbﬂﬁan42nﬂie, 5,7-di- tert-butyl 3-[4- (2 stearoyloxyethoxy)phenyl]-

bengbftj e %éﬁ%,)&,g %g%[bgg q,}é?rhg g%-%@[%%ﬁyclr xye o% p enyl%enzc?fﬂran 2-

onel 577-di-ettehutyiSufdyethaypbényl)aandfeme-2-one, 3-(4-acetoxy-3,5-dimethyi-
pheﬁ}l]lgg ﬁdlqé%gwenéof@ll'a\ﬁai BHL XA EY A y1-21 fir by 58 Toh B B-di-tert-
butylhqnzofuraii-Awngy Bbérimethgphrentl)-5, &di-tppytyberzotiran@rore, 8-(2,3-

dim&@ylpRefyd)-3 7-di-tert-butylbenzofuran-2-one.
dlnethylphenyl) -di -tert-butyl benzof uran-2-one. 13.

13. Furthartdaeltives d.§. Iprmlmsel% l@bn@irﬂé@nﬁ]léﬁﬁ@ pld;m&ﬁtbcw Sgents,

cat al

catefi, AelsSh et RRA, 1islaP oS B Boyiie &85 i ng
The gr?rg,ﬁé‘?o?mlr;lajgdcﬂﬁ\%% lélgg a@&ﬁ% Riaadi 'dteéry &)%dae{ggv@grcg tlx48 together in a

ur es descr are m x

manneRingYer PRSWNGSe Peiag spitakiey f@e@&@@ﬂp&@.spmll@d kcfwbne@keasm:perotatmg

and co@ﬁteﬁﬁitétﬁ‘@ - Kﬁéﬁ@%rﬁde@ er §|ﬁ§l@t§cﬂ91v 8R¢Liders, which are suntable for
er-rotatl ‘% crew extruders ar single-scre

the mp@& RU R_J, INGATR aféqrb p?ﬁ’pficggpréaﬂq,poqnﬁgerluﬁe;gpﬁg) thermoplastlc and
curablekpiastibsnipr thm@@pepababf yes grideett otﬁembcmwndthe viscoelastic phase,

e ol BRI R30Fls L LSS QA By o
specifig prpyisof uelttaé tkV¥¢ perhicesa, pr@egse&malss] gardamm fpectadly Kuitainde
apparaMstéfQ?@ kn@§@<§§'o@lﬂé@l¥8{ E?WED%, RE ép'ep,P Bﬁlhyé’g appr&tds types

u

| ow specific out utso
PR 100p 16 20T 3Ags ireqorq@ae? W"‘Ei"ﬁé‘&? m%&ies em%eethaﬁwﬂa@u@
kneadig ®okds keddesdbstivethe pRl?altty BEsrhalPEeReRs, &G kneading teeth and

neal 3561 2005k & Fou RS P Eorb e 2 B o e
continugiix ioperationl it ksigeiriagt tadnake usifalimssupplyutfexkterdd| ywelkioh aan be effected
by meaﬂ% ‘6‘? ﬁJe‘térﬁgQ{fg&:@?%r Iﬁbl@g‘%ﬂélﬁr or?:u%enhﬁ@ﬁtacg 'pggtytn?ﬁélhalgnd

hel i cal eration Is I NUOuUsS

The cofeF§i6A bf heGHRiurd iP5 Woﬂ&bﬁé’mhgﬁlsgﬁéfﬁfb}p&)}: ﬁec@&?ﬁ'd"t@%@rature-
Ve . uni

controllﬁggg %nlggdner:/\m 5q{argggrrl§t83€t%f t@cg@tg@ twin-screw extraggr orsingle-screw

extruder. By virtue of thermal and mechanical (shear) energy, the additives are mixed and
processed into a workable mass. The housing and screw of the ko-kneader can be heated
individually in a plurality of zones, e.g. using double-jacket heating. Temperature ranges of
from 20°C to 300°C are preferred. The filling zone is preferably cooled. The outlet nozzle is
specially shaped and has a small number of orifices, preferably only one orifice. It may be,
for example, in the form of an injection head, strip- or slot-shaped nozzle, circular nozzle or
spiral nozzle. The orifices in the outlet nozzles are from about 40 mm to about 200 mm in
length, from about 8 mm to about 20 mm in width or, in the case of circular nozzles, are from

about 20 mm to about 150 mm in diameter.
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by nmeans of netering devices for liquids, nelts or
pul verulent to pasty materials. The conversion of the
WOoroosr®os nt o a wor kabl e mass is preferably ef PEDERW0F/050140

a tenperaturecontroll ed ko-kneader, co-rotating or
counter-rotating tw n-screwp@®xtruder or single-screw
extruder. By virtue of thermal and nechani cal (shear)
energy, the additives are m xed and processed into a
wor kabl e mass. The housi ng and screw of the ko-kneader

On leaying the oHiteitnoazlp ibie irandlikeyextivdad prass sbiprgrshapegds ésa non-rigid

state, €. Pga pHa%'trE‘ Br ﬂgﬁmﬁﬁétélﬁﬁ@ Lol &d @capgﬁfg{ﬁrﬂﬂ’ériérr §hé J€%he

from 200C are preferred one

extrudpy e e ADISFORBOMEROUTRIM JA0P & 50,800 P ses. SpaTEraly fom 1000

to 10 Wsw Fhbastrideuithbds iB @aaea tcoé térﬁpérbﬁr@@at \m:terﬁ] mrsﬂrbremams
n e

workalg' Yy 8e b SreiaioSL by s o FIse Qe Mo g provided

with a opn-stitlacoatiogzl e or spiral nozzle. The orifices in the
outl et nozzles are fromabout 40 mmto about 200 nmin
As an pligrgative tbkorknabders theerenare usestesaw 2Rtruders whish didy ke provided with

one ortt\% sEl%%r% (Qrﬁ%re' srcFég/{r 8f mﬂﬁizszclr&? extﬂfq%rg [ 0 t\ﬁilﬂ%f'evg thﬂmelﬁ'g it being

["'eavi e outl et nozz
possrb{%f@r g‘terS&fﬁiNfr foke Re’szr'rd%wﬂh Hft?s?ns%o p‘ﬂq ierentyiginps (sheapelements
and m.&m@ cfohqjoﬁeﬁﬁs PlTee e %f k@-krfséa?cretrs B Wéfeﬂbéﬂ’{éfére%éﬂ%trﬂédjé fFthe

e, o0 er.s ]
apparalf bespchof i kEndiRA ek s PSR oER Y B e, 16 Kegope, H.
PotenteQWolc Pat88c GryndésigenalSBN. 3r616- 14530-4, and (/oD @) 1888 ' Exéusions-

anlagth%WF{#@%BﬁsfsAhélgg@% a'iﬂliah uéarsto%%?ﬁétﬁ% @rtﬁs}% H%hfé&turers

remal nsS wWor € nmass can

Brabengier fialh yVerners SYilpideras KRERor Bifler{Ceb.nbite ibisafil dred wmrltable state,

the co@e@%sgs‘ié %kn Gtgﬁfekﬂrﬁto g?ér}rﬁ’ék léé}}rr‘gﬁrh arrﬂp\r‘@ssﬁr@ Béblirﬁg\%ﬂg%ﬁrmmut—
re used, screw extr

ing. Foly gl 158 0ot Eehon A ted B soraled Fehderng gnd known

from thexgrodulstion of plagtrcstfﬂmm Trer aonventionebediendering mMethdthconsists of

formin%ﬂ%?ﬁr?bl%stﬁ c%aéila% Yﬁ% %}gtrtr’)g b& g%e ?g qwe\M {hpo%tﬂ T4 two

Fent oW nd
rollers m?ﬁﬂﬁémpsqrsqmﬁezargéeref ko- kneaders is preferred

Ref erence is nade to the apgoar atus described in
The impgasgingaMocRss uges it the satlad eilibe sreseptinyeition differefigrrcalendering

method inHhaP Bfter rbllmé’@ﬁé?ﬁﬁlleplaé{i@' prelshaiég@ﬂ}asgsumgh @ﬂﬁ:@sséoﬁﬁ’dﬁg

r usi an
incar iaRpSssH saoaina s . {RR A& D P eieheed QbR ea iR ucture
which i nenesdaey fonthe @moviswreofpredetermined breaking points for comminuting the
hardened fragments of the product mat.

During impressing, transport can be effected on a continuous steel belt of the Sandvik type,
which is provided with a controllable drive and is coolable by water being sprayed onto its
underside. The steel belt can have a belt width of from about 200 mm to about 1500 mm and
an effective cooling length of from about 2 m to about 16 m.

The rolling is effected by passing the pre-shaped, still plastic material through two or three
squeeze rollers, the spacing between the rollers being adjustable and the smallest spacing
governing the size of the granules. The plastic material that has been thus rolled out is then
processed by at least one, preferably two or three, rollers which impart an impressed
structure to the material. In a preferred embodiment, those shaping rollers have diagonal
grooves running in opposite directions or grooves running longitudinally and transversely,
which impress rhombic or square structures into the still plastic strip of material.
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Brabender (DE), Werner & Pfleiderer (DE) or Bhler
(CH. Wiile it is still in a workable state, the
weombedioneass is then formed i nto granul es by rpCT/EPZP5/050140

i mpressing, cooling and comm nut ing. For rolling
there is used a rolling netdpd derived fromso-called
cal endering and known fromthe production of plastics
films. The conventional cal endering nmethod consists of
form ng thernoplastic nmasses into endl ess strips by

There gresatilerst twepessiie agangaméndaof thewqueazelreliess (averivsd ad

underdé'aﬁh) Olvhef g?@zéart %ﬂjah%osove-mgad Wﬁéﬂcgﬁ?@ﬁﬁ cé?r?e?rgﬁg 8nt fhe outlet

net ho sent 1 nvention
nOZZ'eé%Q@H% HPW@rdﬁ@wﬁwganwwt it heing pospleiferghe fraasrart halt to be

cooledwrh%bte@h V\ﬂfeﬂ-tﬁémﬁ@rﬂ&ﬂgéd LSddrAgdn F’ch@ﬁ%%ﬁ@%a‘t’éda‘i‘@; guided
ea né}gaes shapl ngﬂ@gl lers e materi al
down\n{aﬁc?% sﬁ%@& FAUESGR SiGT-ar structure, which is

The sqlgs2e M?%éra{“?oﬁﬁ%‘ﬁwﬁtf PieeS i B PR B et aCafegers
which, ge ogoessamp tmaylhe hewded op eegsdially, cdotexh The retatiaral beeed of the
rollers ﬁ£§ Epﬁﬁﬁ\aﬁﬁea t& %tflow s%t (ﬁ?brdgre 0 av8fd ﬁlﬁﬁf?(aagg‘)dﬁ 'ﬁltlve to the

rovi de cont
Coolmg %elt:'e@qita% M@dwewat e rel@rﬁ QF%TPSPW@@I wish thein axds atrﬁremglir@éon of
<90° inTthe dirbefIn &feloly. TR rdNdMEcam 2186 be PhodidRd Withfd MR- éﬁl‘R Ey@#’
mmto about 1500 mm and an effective cooling |length o
The imprezsed bmducOstip tstlloled to Adrden o?ﬁhﬁ:domhd bé&lgan$atethé el ©fthe belt

o758 Qe b S ot bl B B8 e

- commipgtedde formigrandés @lpsg b m@r@jaedi;neﬁblhea sient griapulatos) ¢.@ SErewitt,

GLA- Oﬁﬂﬁﬁiﬁgt ﬁg}’égﬁﬂﬁaﬁgvﬂh?h% fzetotf" &e%é%)%q% ﬂ%rtch-gae? the - size of the

aranuids %Béé@@aoweafrag@agts a5 gwerﬁﬁ&eéro%%r{sfmra@d framdae granies.
20 2 B o DB e e Sl nes can
be comnuihiiteri so feamegraindgooithe gesicacesize inrenioll grusheo@esdlitrgill. A combina-
tion of %“rélre&bérﬂ’é}ﬁr 041 r\ﬂﬂ%ﬁeassé\‘/é‘gﬂa'ﬁﬂﬁ IR AThLYBLARLY and

ransverse oDl ¢ P TuaT e
The ad@?tl(/g F}fél‘"u?e% ng%teaa gb teéfhgfé ?(!idltl\,%ls% tah&g\z% ﬁ&%r@% ;[hraé can be be S0 goduced

are suiigple fResiahiliziag ergapiq @lm%ré@@amhwem Qiikpdiv e @Al t-mdm@ﬁ
degradbfi®) TRER cafh béﬂ%ﬁbd?éﬁ@él hﬂ@@olyﬁﬁ%@s Rl A $idrmopRieEd, @%pemally

rom n
ermof B bR . befe ] bSLaPRE bbb R SR tes,
polyurettranes prelyarbides etcq ilva manner known per se using known methods. The
granules are also suitable for the preparation of so-called premixes.

The following Examples illustrate the applicability and practicality of the method according to
the present invention:

Example 1

50 parts of IRGANOX 1010 (pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-
propionate]) and 50 parts of IRGANOX 1098 (N,N'-hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionamide]) are mixed homogeneously in a batch mixer. Using a metering
apparatus, the mixture is supplied to a Konti kneader (type PR100 7D) volumetrically at a
throughput of 50 kg/h. The kneader is temperature-controlled to 100°C (inlet cooled to 20°C;
shaft 110°C). The temperature of the mass is 95°C. At a shaft speed of 45 rpm (100 rpm =
150 kg/h), the product is extruded through a slot-shaped nozzle (dimensions 40 x 6 mm).
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the plastic materi al
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shaping rollers can be arranged as in conventi onal

cal enders, whi ch,

especial ly,

as necessy@y,
cool ed. The rotational

may be heated or,
speed of the

rollers has to be matched to the flow of paste (in

order to avoi d bl ockages).

Rel ative to the cooling

The stigapiof mgteriebis uppliethiRavay ot deoaled thute (20°€) tpiwe eadlag (26°C)

squeeiehl%llérsa*h§ sé&e&@ rbItFd Fnahd ?ﬂ’r‘arﬂ{)of

lers can a

Qddc'mnttﬂg \B“i’és"t@%fa'té’{’l 000 to
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10 OOW@%MM ZdBat hhw& apm@'mﬁﬁ#yetosé%lcrﬁrvwaa stripgwiichyisi deposited on a
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procu SRR e Eolpa BT
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is also possible
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¢cording to the

" accoling1& 80! 4%52,“25 58&1’@%?0"@“!\?5&92; 3 according to Heubach test

Example 2

Using a metering apparatus, 100 parts of IRGANOX 1010 are supplied to a Konti kneader
(type PR100 7D) volumetrically at a throughput of 100 kg/h. The kneader is temperature-
controlled to 90°C (inlet cooled to 20°C; shaft 90°C). The temperature of the mass is 70°C. At
a shaft speed of 45 rpm, the product is extruded through a circular nozzle (diameter 24 mm).
The strand of material is supplied by way of a cooled chute (20°C) to two cooled (20°C)
squeeze rollers. The squeeze rollers roll the strand of product in the plastic state (1 000 to

5 000 cPas) into a 2 mm thick, approximately 10-15 cm wide strip which is deposited on a
cooled metal belt (Sandvik cooling belt; effective width 250 mm; effective length 4000 mm).
Above the cooling belt there are mounted two embossing rollers which impress a rhombus
structure into the still plastic strip of product. After the impressing, the impressed strip of

product hardens on the cooling belt and at the

end of the belt breaks into coarse pieces. The

impressed fragments are comminuted to form granules along the impressed lines in a sieve
granulator (Frewitt type: GLA-ORV-0215; 4 mm sieve). The fines are then sieved off. The
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50 parts of | RGANOX 1010 (pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) -
w@e@pioomet e]) and 50 parts of | RGANOX 1098 PCT/EP2005/050140

(N, N -hexane-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-

hydr oxyphenyl ) pr opi onam de])3are m xed honogeneously

in a batch mxer. Using a netering apparatus, the

m xture is supplied to a Konti kneader (type PR100 7D)

volunetrical ly ata throughput of 50 kg/h. The kneader
granules agqangiag da thednasntion 6 peafiuced hadoTupifermeshape @nd éxhibit

advantd886us SR Fiatdridy rti L5886, i i
990 At a sahaft psﬁ%pge%g}' 4(55@?'?%? %%%IBH &S?nnlgam'g%ﬁpowder
used. t he product is extruded through a slot-shaped nozzle

Tabl di rensions 40 x 6 nm.The strand of material is
apie upplied by way of a cooled chute (200C) to two cool ed

Pariolg Sp8 A 3SERBRtLL i n che pl A BRLL ate (1 000 (o 10

- C ' a 2 mmthick, roximately 10-15 cm
Pamc'é)vlg%% 5???98{ (%h&gh i s deposi teé%’ﬁ‘ma cool ed netal belt

Lk cooling belt; effe¢tLye,wdth 250 mm
Looseé@?&%ﬁ%@e | ength 4000 mMm. \Gba%gllt he cooling belt

Pourin%?%ﬁgtﬁ%yt%s)'mum ed two enboss;i:,ﬁ%eploé %?JS whi ch inpress

uUs structure into the st astic strip of

Angle &8 : t Lpr essi Nggothe inpressed strip of
nae pr ng?%(nﬁéirlggﬁqlzgﬁmin e cool| %8 /tgglt and at the end of

Dust eti¥@idagbimiRy®eaks into coarse|pigees. The inpressed

re commnuted tolformgranules along the

" accoridifiy 18 $S@M 32N scididig 6 BMESSHIPN BlagESrting s BeLbicH tégte:
GLA- ORV-0215; 4 mm sieve). The fines are then sieved

Exampté 8. The granul es according to the invention so
produced have a uniform shape and exhi bit advant ageous

5.2 ParmeRﬁ‘_ﬁ\ﬂ\@X%llmpr Ypé peitesf ¢aldirhetdbrate Twbider (caltjum stearate DW®,
FACl 19788080 B o [RRES BBt Ao el B Hmetlin <
hydroxyg - Qttetsame thyl- ratregdippetharmiex misad hemedengepsly énan MTa mixer.
Using a®@etdringrepeeritud, thed@ixitind @suppliey & 4 RBhii kifeldke (tRte PR100 7D)
vl ST oSl 81K, B55EE9L5E Lo onsoes o6
(inlet cagied to ZDC) shamhe0 1) nier empeeatode dfitite Massisi 50°TOA a fiafBispeed of
45 rom R IchoRRE R A 88 1filn 4 B PGS bRt 248, THe U8R of
material is supplied by way of a cooled chute (20°C) to two cooled (20°C) squeeze rollers.
The squeeze rollers roll the strand of product in the plastic state (1 000 to 5 000 cPas) into a
2 mm thick, approximately 10-15 cm wide strip which is deposited on a cooled metal belt
(Sandvik cooling belt; effective width 250 mm; effective length 4000 mm). Above the cooling
belt there are mounted two embossing rollers which impress a rhombus structure into the still
plastic strip of product. After the impressing, the impressed strip of product hardens on the
cooling belt and at the end of the belt breaks into coarse pieces. The impressed fragments
are comminuted to form granules along the impressed lines in a sieve granulator (Frewitt
type: GLA-ORV-0215; 4 mm sieve). The fines are then sieved off. The granules according to
the invention so produced have a uniform shape and exhibit advantageous bulk material

properties (Table 3), especially in comparison with the powder used.
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R accol%ﬁ'{é; at?)él1 Ee)tié??\%g‘g‘lfgg%o %ﬁ{'\g%%%g%a %E:%W Inf tg Eﬁ\eﬁ)acﬂ tﬁt and

69 parts of TINUVIN(r)622 (but anedi oi c aci d di met hyl
ester, polynmer w th Ahydroxy-
2,2,6,6-tetranet hyl - 1- pi peri di neet hanol) are m xed
honogeneously in an MIFl mxer. Using a netering
apparatus, the mxture is supplied to a Konti kneader
(type PR100 7D) volunetrically at a throughput of 100
kg/ h. The kneader is tenperature-controlled to 60C
(inlet cooled to 20C, shaft 60C). The tenperature of
the mass is 50C. At a shaft speed of 45 rpm the
product is extruded through a circular nozzle
(dianmeter 24 mm. The strand of material is supplied
by way of a cooled chute (20 C) to two cool ed (2000
squeeze rollers. The squeeze rollers roll the strand
of product in the plastic state (1 000 to 5 000 cPas)
into a 2 mthick, approximtely 10-15 cmw de strip
whi ch is deposited on a cool ed netal belt
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(Sandvi k cooling belt; effective width 250 mm
effective length 4000 nm). Above the cooling belt
wo b@se7@re nount ed two enbossing rol |l ers whi chPCTYBPIS5050140
a rhonbus structure into the still plastic strip of
product. After the inpressizgy the inpressed strip of
product hardens on the cooling belt and at the end of
the belt breaks into coarse pieces. The inpressed
Whatlgﬁa‘f’f QS are commnuted to formgranul es al ong the
rpressed lines in a sieve granulator (Frewitt type:
GLA-CRV 0215; 4 mmsieve). The fines are then sieved
1. A méfhod'ﬁmrcgfu@m@I@ﬁ-d@§@éﬁbl@§oﬁ;Sbl)frh‘@r Adaiees bPPolger additive
odu%g have a uni form shape and exhi bit advantageous

g 1o Srae i pOPBPRAGSVes o Ergosthet, the mixture

is mﬁéd 06 aWdrkall& zB9 WHE brassed thTé\EdlﬁarBorﬂfkeaérﬁﬁﬂh@p?élshaped
to DIN 53 ; accor di

s S35 Bha bl P o e e

graHupsiISy IRingOpssEingd Eadligemd@onPahitiy addi tives or
pol yner additive m xtures, wherein the granul e-form ng

raddItIVS re mxe to ether mxture is
2. A BRlB e g s iy Wanian Bt ke et & oagle-BHMING
polyfridr iaagitivenphdndec poigmenaqeilestor adrhuld: ke extruded nmass
is cooled and, while still in a workable state, forned

into granules by rolling, inpressin cool i ng and
claim1, wherein

conm nuting. 2 et hod according § _
rnzpng pol ymer

there are m xe@ tog#t Ngr ranul e
pol yner 2a 7 Chves[ df Por mul a:

addi ti ves phen bl T
wher ei n, independe Y\ of one anothey, one of R and
R2 i s hydrogen| aRsubstftuent selectled fromthe group
CCi 8alkyl, phenyl, (CrC 4al kyl)1-3phenyl, phenyl-Cr
C3al kyl, (Ci-C4alk I) 1- 3phenyl - C1- C3al kyl, C5-d
wheesgig| IB@HBnQndeaﬁltdof(om apptiiekyane of RIEpdBede Wdrogﬁinc)al substitgent
se!é&féldiﬁ’rd?ﬁ tf@@rbh&b JoQidmp, %hbhw((&@ \éﬁkgrjﬁabﬂe'%ﬁ Brnyl-C:- Saalkyl

rogen or subst it ent sel omth
(C RGP ol it ErsovdRabol AR (6 iesaliyfrbs Crocycioalkyl or a
grauphsftpattist fdrmeil ected from the group O C i 8al kyl,

phenyl ,
/N-
Ra@ =,
N

wherein R, is hydrogen or a substituent selected from the group C4-Caalkyl, halogen
and sulfo; '

and the other is a substituent selected from the group C4-Csalkyl, phenyl,
(C4-Caalkyl)1.aphenyl, phenyl-C4-Caalkyl, (C4-Caalkyl)s.sphenyl-C4-Csalkyl,
Cs-Cracycloalkyl and (C4-Caalkyl)1.3Cs-Crocycloalkyl or a group of partial formula (A)
wherein R, is as defined;

R3 is hydrogen or methyl;

m is the number zero or 1; and

nis an integer from 1 to 4; wherein,
when n is the number 1,

m is zero or 1 and Y denotes
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w@ absaAmbkyl )i - 3C5- Cl2cycl oal kyl

(Cr C 4al kyl) i-3phenyl, phenyl-d-C 3al kyl,
(C1- C4al kyl ) 1- 3phenyl - Cr C 3al kyl, C5-Cl2cycl oal kyl and

formula (A) wherein Ris as defined; R3 is hydrogen or
methyl; mis the nunber zerzsor 1; and n is an integer
froml to 4; wherein, when n is the nunber 1, mis
zero or 1 and Y denotesa nonoval ent substituent - OVi
or - Nﬂ Y2)2, wherein Yi is C5-C45al kyl, C3-C45al kyl
g mpeevqmltéébﬁyuertt —Qe¥sor OheYdx yjersirat om

Ch-Cl2cycl oal kyl, C2-Cl2al kenyl, a substituent of

Yods Lo et sa lkevipnteryieienl byiat leesignecpyesn atom), Co-Croycloalkyl,

obenLekenyRb i s hydrogen, d-C bal kyl, C3-Csal kenyl or
benzyl, a substituent of partial forml a - CH2- CH2- O RO

e(ﬁ)bsnmbemﬂpmrﬂandrmuraydr ogen, d-C 24al kyl,

C5- Cl2cycl oal kyl or phenyl, a substituent of parti al
formul a - CH2- - CH2-CHOHRECIEHR-CEGyB); O Rf  ( DIB), wher ei n
one of Rd and Re is hydrogen or nethyl and the other
whereiptthy$ hydinderRiCiGsalyll CogizalkenyCohéntal, kyl , a
substituent of partial fornmula wherein RL and R2 are
gapbghiupRkef PapBlBrmgla a substituent of partial formula

CH2CH2()CH2_%_'C)2_ _ig(F) ©),
wherein R. is hydrogen, C-Casalkyl, Cs-Cqocycloalkyl or phenyl,
a substituent of partial formula
-CH2-CH2-O-CHR4-CHR-C(=0)-O-R¢ (D),

wherein one of Ry and R, is hydrogen or methyl and the other is methyl, and Ry is
hydrogen or C4-Casalkyl,

a substituent of partial formula
R

1
__CHZ—CHQ—O—CH;Q—OH (E),
R2
wherein Ry and R; are as defined above,
or a substituent of partial formula
-CH2-CH>-O-CH,-C(=0)-0-Ry (F),

wherein Ry is hydrogen or C4-Cosalkyl; and
Y2 is hydroxy-C,-C,alkyl; or,
when n is the number 2,
m is zero and Y is a bivalent group of partial formula
~O-CyxHa,-O- (©),
wherein x is an integer from 2 to 20,
-O-(CH»-CH>-0),-CH,-CH,-O- (H),

wherein y is an integer from 1 to 30,

or a group of POEEP1085/050140



wherein R is hydrogen or d-C 24alkyl; and Y2 is

hydr oxy-C 2-C4al kyl; or, when n is the nunber 2, mis
wQ@es/ozmos Y i s a bival ent group of partial forpti/aP2005/050140

0-C xH2x-O (@, wherein x is an integer from2 to 20,

-0 (CH2-CH2- O y-CH2- CH2- O-4MH), wherein y is an

integer from1l to 30,-0-CH 2-CH2-S-CH2-CH2-O (1),

-0-CH 2-CH=CH CH2- O (K) or -NH(CH2)Z-NH (L),

wherein z is zero or an integer fromtwo to ten; or,

when n is the nuf€Hr8HAB-CHr&ékdO-and Y(H)s a trival ent

group of partial fornmula wherein Rh is C C 24al kyl or
phenyl, or when -R-¢8-ChsChiabe-4, mis (Keeo and Y is

h I f ial f la 3. A hod
f’;\cgotr Slt Lgvﬁoeglt ;a‘&rllﬁg@2w‘:i”nl ?h_er gr g]rjea%h)i: xed ?gtge?her
Brath 2J8 e S ReB RBFR o acpendent |y of o6
i is.h ' C dalkyl
R TR BHEPS! 2 s la g s PN e et it

or an integer fromone t@+t@rege; and Y is Cs-Ctal koxy

or a group of partial -bee L gl O, (wherein,
i ndependent|y of one anothe one of R1 land R2' is
hydrogen or CrC 4al kyl and the other is C3-C4al kyl; x

IS ze o.(ﬂirec Fogﬁg or an integer fromone to three;
"V‘eir@ngﬁ' E‘Q@‘@Iﬁky PR W0 % 0 ten and z is an integer
fromtwo to six. 4. A nethodoaecording to claiml1,
wherein the m xture of granule-form ng pol yner

addi ti ves '
OYNYO N):

or,

when n is the number 4, m is zero and Y is the tetravalent group of partial formula
-O—CH,
—O—CH2—|—CH2—O—
~0—CH,

3. A method according to claim 1, wherein there are mixed together as granule-forming
polymer additives phenolic polymer additives of formula:
R1

o]
HO CXHzx]—”—-Y ),

RS

wherein, independently of one another, one of Ry and R; is hydrogen or C4-Cgalkyl
and the other is C5-Caalkyl; x is zero (direct bond) or an integer from one to three; and
Y is Cg-Cyzalkoxy or a group of partial formula



10

15

20

10.

is converted into a workable mass in a heatable
ko- kneader. 5. A nethod according to claim1, wherein

wao b@soorkabl e mass i s extruded from the kokneal@r/EP2005/050140
t hrough a circular nozzle or slot-shaped nozzle and
t he pre-shaped, strand-|ikesnmass is subjected to
further processing. 6. A nmethod according to claim1,
wherein the plastic, pre-shaped nass is processed by
squeeze rollers having a smooth and polished surface

and then shapl ng roll ers> provi ded 'h enbossi ng
i nes. h to \m V\herel t he
shapi ng roI I g& &ﬁ%) &fow@r\%&)vm t Ap%t hod

according to claim1, wherein the ansport and t he
cooling and solidifi catl on are carrifed out on a
continuous steel belt. 9. A nethod acpprding to claim
1, wherein the conmponents Oof t he geagul e-forn ng

pol ymer addil_uc)ei_' @H9--DE Bl Kpgadefgi n
liquid or solid o(rmzqzbr \ IzTen Sl\?rethod

according to claiml1, V\herel n the i nppessed product
mat is comminuted to granule size in asieve or

granul at or. o R,

-O-(CH2)-C+(CH2 2—0——”—(CXH2X) OH ]3 (Ic),

R,

wherein, independently of one another, one of Ry’ and R;' is hydrogen or C;-Caalkyl
and the other is C3-Csalkyl; x is zero (direct bond) or an integer from one to three; y is
an integer from two to ten and z is an integer from two to six.

A method according to claim 1, wherein the mixture of granule-forming polymer additives
is converted into a workable mass in a heatable ko-kneader.

A method according to claim 1, wherein the workable mass is extruded from the ko-
kneader through a circular nozzle or slot-shaped nozzle and the pre-shaped, strand-like
mass is subjected to further processing.

A method according to claim 1, wherein the plastic, pre-shaped mass is processed by
squeeze rollers having a smooth and polished surface and then shaping rollers provided
with embossing lines.

A method according to claim 1, wherein the shaping rollers are provided with grooves.

A method according to claim 1, wherein the transport and the cooling and solidification
are carried out on a continuous steel belt.

A method according to claim 1, wherein the components of the granule-forming polymer
additives are fed into the ko-kneader in liquid or solid form or in molten form.

A method according to claim 1, wherein the impressed product mat is comminuted to

granule size in a sieve granulator.



