WD 2004/ 063268 PCTI EP2004/ 000068 -1 Stabilization of thernoplastic

nanoconposites The present invention relates to a nanoconposite material,

conprising (a) a synthetic poly- mer, especially a polyolefin, (b) a natural

or synthetiygoRbiMbotasd | icate or a m xture of such phyi | Q@lr}ﬂpg@g/@@msn

nanoparticles, (c) a phenolic antioxidant and/or a processing stabilizer,

and (d) a mono or polyfunctional conpoynd selected fromthe class

consi sting of the epoxides, oxazolines, oxazol ones, oxazi nes, isocyanates

and/or anhydrides, and to the use of compo- nents (b), (c) and (d) as

stabilizers for, synt hetl C poI yrrers agai nst oxidative, thermal or light-

i nduced dé&biliza thefrmeplas PoSHES| | ers to organic materials,

especially poI yrrers i s known and is described for exanple in Hans Zwei f el

(editor), Plastics Additives Handbook, 5th Edition, pages 901-948, Hanser
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filler in the final article. There is a substantial recent literature on
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Using extremely small filler particles (< 200 nm), so-called nano-scaled fillers, mechanical

properties, heat distortion temperature stability or flame retardant property of the polymers
can be improved at a much lower concentration of 2 to 10 % by weight compared to 20 to 50
% by weight with the micro-scaled normal filler particles. Polymers containing nano-scaled
fillers combine favourable mechanical properties like strength, modulus and impact, and
show improved surface qualities like gloss, lower tool wear at processing and better condi-
tions for recycling. Coatings and films comprising nano-scaled fillers show improved stability,
flame resistance, gas barrier properties and scratch resistance.

Nano-scaled fillers possess an extremely large surface with high surface energy. The deac-
tivation of the surface energy and the compatibilization of the nano-scaled fillers with a poly-
meric substrate is, therefore, even more important than with a common micro-scaled filler in
order to avoid aggregation during processing or conversion of the filled polymer and to reach
an excellent dispersion of the nano-scaled filler in the final article.

There is a substantial recent literature on organic-inorganic nanocomposites based on clays
or layered silicates such as montmorillonite and synthetic polymers. Polyolefin nanocompo-
sites have been prepared from organic modified clays. The clays used are generally modified



or layered silicates such as nontnorillonite and synthetic polyners.
Pol yol efi n nanoconpo- sites have been prepared fromorganic nodified clays.
The clays used are generally nodified WO 2004/ 063268 PCT/ EP2004/ 000068 -2
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conpound sel ected fromthe class consisting of the epoxides, oxazoones,
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M. Kawasumi et al., Macromolecules 1997, 30, 6333 — 6338 or U.S. 5,973,053 disclose that

a polypropylene nanocomposite is obtained when a clay, premodified with octadecylammo-
nium salts, is compounded with polypropylene in the presence of polyolefin oligomers conta-
ining polar functionality, for example maleic anhydride grafted polypropylene.

Although compatibilizers can improve the stability of nanocomposites mainly with regard to
avoiding agglomeration of the filler, the other weaknesses of the nanocomposites are not
improved.

It has now been found that improved nanocomposites with a better long term thermostability,
with reduced odor and reduced undesired discoloration, which occurs as a result of the de-
composition of the modification agents, can be prepared by the additional use of a mixture
comprising a phenolic antioxidant and/or a processing stabilizer, and a mono or polyfunctio-
nal compound selected from the class consisting of the epoxides, oxazolines, oxazolones,
oxazines, isocyanates and/or anhydrides

The present invention therefore provides a hanocomposite material comprising
a) a synthetic polymer,



The present invention therefore provides a nanoconposite material conprising
a) a synthetic polyner, WO 2004/063268 PCTI EP2004/ 000068 -3 b) a natural or
synthetic phyllosilicate or a m xture of such phyllosilicates in nanopar-

ticles, c) wopbmrnedzse anti oxi dant and/ or a processing stpAvRr28Rf000661d d) a
nmono or pol yfunctional conpound selected fromthe class consisting of the
epoxi des, oxazoones, oxazolones, oxazings, isocyanates and/or anhydrides.
The m xtue of conponents (c) and (d) is suitable for stabilizing synthetic
pol ymers, especially thernoplastic nanoconposites [conponents (a) and (b)]
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especial ly he | | owt ng, nethods: a) radical polynerisation (normally
under hi gﬁnqﬁ¥%c£gqgr%cja§ﬂrej at elevated tenperature). b) catalytic

pol ymeri sation using a catalyst that normally contains one or nore than one
or VIII of the Periodic Table. These netals

TSEI[J:.: I Sf %8@8%%8\‘\/&ch%§tgr@%aﬁ one ligand, typically oxides, halides,

al cohol ates, esters, ethers, am nes, alkyls, alkenyls and/or aryls that may
be ei ther 1"?‘_P<9)5m@ré %?%oqmiogl%ﬁéjand diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene
(which optionally can be crosslinked), for example high density polyethylene (HDPE), high
density and high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low
density polyethylene (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and
(ULDPE).

Polyolefins, i.e. the polymers of monooiefins exemplified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the
following, methods:

a) radical polymerisation (normally under high pressure and at elevated temperature).

b) catalytic polymerisation using a catalyst that normally contains one or more than one
metal of groups Vb, Vb, Vib or VIl of the Periodic Table. These metals usually
have one or more than one ligand, typically oxides, halides, alcoholates, esters,
ethers, amines, alkyls, alkenyls and/or aryls that may be either n- or ¢-coordinated.
These metal complexes may be in the free form or fixed on substrates, typically on
activated magnesium chloride, titanium(Ill) chloride, alumina or silicon oxide. These
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts



These netal conplexes may be in the free formor fixed on substrates,
typically on activated magnesiumchloride, titaniun(lll) chloride, alum na
or silicon oxide. These catalysts may be soluble or insoluble in the

pol ymer i satwonooamed2esn The catal ysts WO 2004/ 063268 PCT/pchaéi¢hsQ0fee08 -4
can be used by thenselves in the polynerisation or further activators may be
used, typically netal alkyls, netal hydyides, netal alkyl halides, netal

al kyl oxides or netal alkyl oxanes, said netals being el enents of groups |a,
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lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene

copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin copolymers (e.g.
ethylene/norbornene like COC), ethylene/1-olefins copolymers, where the 1-olefin is gene-
rated in-situ; propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethylene/vi-
nylcyclohexene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate
copolymers, ethylene/vinyl acetate copolymers or ethylene/acrylic acid copolymers and their
salts (ionomers) as well as terpolymers of ethylene with propylene and a diene such as
hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such copolymers
with one another and with polymers mentioned in 1) above, for example polypropylene/ethy-
lene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-
acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyal-
kylene/carbon monoxide copolymers and mixtures thereof with other polymers, for example
polyamides.

4. Hydrocarbon resins (for example Cs-Cg) including hydrogenated modifications thereof
(e.g. tackifiers) and mixtures of polyalkylenes and starch.



acrylic acid copolyners (EAA), LLDPE/ EVA, LLDPE/ EAA and alternating or
random pol yal - kyl ene/ car bon nonoxi de copol yners and m xtures thereof with
ot her polyners, for exanple polyanm des. 4. Hydrocarbon resins (for exanple
C5- C9) i ncl woizoewdeyds ogenat ed nodi fications thereof (e.griE@edeobdogg S) and
m xtures of pol yal kyl enes and starch. WO 2004/ 063268 PCTI EP2004/ 000068 -5
Honmopol ymers and copol ymers from1.) - 4 ) may have any stereostructure

i ncluding syndio- tactic, isotactic, hem-isotactic or atactic; where
atactic polyners are preferred. Stereoblock polyrrers are al so included. 5.
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p-vinyltol uene, all isoners of ethyl styrene, propyl styrene, vinyl

bi phenyl , p(?'iyﬁ'ﬂsaﬂﬁﬁﬁf’m‘@ﬁ and vinyl anthracene, and nixtures thereof.
annpolyners and copolyners may have any stereostructure including
syndiotactic, isotacti hem -isotactic or atactic; where atactic polyners
are prefepr éjd"ysgf%‘gr P@YiB‘l"‘b‘?f'RV’ﬁYer?%P@V(ﬁ‘rfﬁe"ai"%%ref‘ﬁ}:I uded. 6a. Copol yners

i ncludi ng af orenenti oned vinyl aromatic nononers and conononers selec- ted
fromethyl ene, propylene, dienes, nitriles, acids, maleic anhydrides
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t er pol ynerrgobidtit polyaels &6 REoymeidedof styrene such as styrene/ but adi ene/ st y-
rene, styrene/isoprene/styrene, styrene/ethylene/butyl ene/styrene or

styrene/ et hyl ene/ propy- |ene/ styrene. 6b. Hydrogenated aronmatic pol yners
derived f reamdmpdlymgmmmmm @fbramérmm&wmyeaﬁdnme&wnunﬂfyar@ domcmsmemi seldoy

I ncl uding 1o %rg tkﬁgﬁg yprc%yrll ne, Qfen S, C'_{n?es S arr(r%a eic anh\f c%%e elm%es vinyl
acetate and vinyl chloride or acrylic derivatives and mixtures thereof, for example styrene/bu-
tadiene, styrene/acrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhy-
dride, styrene/acrylonitrile/methyl acrylate; mixtures of high impact strength of styrene copo-
lymers and another polymer, for example a polyacrylate, a diene polymer or an ethylene/pro-
pylene/diene terpolymer; and block copolymers of styrene such as styrene/butadiene/sty-
rene, styrene/isoprene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propy-
lene/styrene.

6b. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned
under 6.), especially including polycyclohexylethylene (PCHE) prepared by hydrogenating
atactic polystyrene, often referred to as polyvinylcyclohexane (PVCH).

6c. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned
under 6a.).

Homopolymers and copolymers may have any stereostructure including syndiotactic, isotac-
tic, hemi-isotactic or atactic; where atactic polymers are preferred. Stereoblock polymers are
also included.



atactic polystyrene, often referred to as pol yvinyl cycl ohexane (PVCH). 6c.
Hydr ogenat ed aromatic pol yners derived from hydrogenati on of polyners

menti oned under 6a.). Honopol yners and copol yners may have any

st er eost r ucwoneo4iop2bgidi ng syndi otactic, isotac- tic, hercrrei@aodioss or
atactic; where atactic polyners are preferred. Stereoblock polyners are .
al so included. WO 2004/ 063268 PCT/ EP20044 000068 -6 7. Gaft copol yners of
vinyl aromatic nononers such as styrene or a-nethylstyrene, for exanple
styrene on pol ybut adi ene, styrene on pol ybut adi ene-styrene or

pol ybut adi ene-acry- lonitrile copolyners; styrene and acrylonitrile (or
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or with othmemo-uarslacepolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chioride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride,
.as well as copolymers thereof such as vinyl chloride/vinylidene chloride, vinyl chloride/vinyl
acetate or vinylidene chloride/vinyl acetate copolymers.

9. Polymers derived from o,fB-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryloni-
triles, impact-modified with butyl acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-
lonitrile/ alkyl methacrylate/butadiene terpolymers.

11. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or ace-
tals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as
well as their copolymers with olefins mentioned in 1) above.



rated nononers, for exanple acrylonitrile/ butadi ene copol yners,
acrylonitrile/al kyl acrylate copolyners, acrylonitrile/al koxyal kyl acryl ate
or acrylonitrile/vinyl halide copolyners or acry- lonitrile/ alkyl

met hacr yl at wbhodsadszesne terpol yners. 11. Pol yners deri vededmemnoansasgir at ed

al cohol s and ami nes or the acyl derivatives or ace- tals thereof, for

exanpl e polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl
benzoate, polyvinyl naleate, polyvinyl butyral, polyallyl phthalate or

pol yal | yl rrel am ne; as vvel I as their copol ymers with olefins nmentioned in

1) above. 004/ 63268 P2004 00 -7 12, ol rs.an

copol yrrers g/E‘eéstﬁ EO%QY@?‘Fr%Q ?VGP ginRIR %é%l%’j@mglen%gﬁfj‘@? rR?ﬁjyefl'@(he
oxi de, poheﬁ@rcmmzél SoNDropyilshe dXideG? ROPANTRATS thdiedt aith bitiglybidlietigdry.ci dyl et hers.
13. Polyacetal s such as pol yoxynet hyl ene and those pol yoxynmet hyl enes which

contain ethylene oxide as a conononer; polyacetals nodified with
t her nopl asii3i cPpIghgstdIeishamnes, polmf’métayleﬁe @hd I‘tﬁc&e ﬂdlyoﬁmbmieeas/ whivh eontaikes and

| fides, t f | bty
Dol yam deSIVESS S 65 o FaRERR PO IRIo R BAOYYT FRP AR B DR tor s

pol yest er sacffatgzodryMiBs.adi - enes on the one hand and aliphatic or aromatic

pol yi socyanates on the other, as well as precursors thereof. 16. Pol yam des
and copol yam des derived from di am nes and di carboxylic acids and/or from
am nocar boy| I?c!typaeh)da\el)ml(ﬂéﬂmnfmﬂmrdi mixturescoigralyphboylerexaniqesewifhodtyrane de 4,
pol yam de p% meg ry inde 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyam de 11,

pol yam de 5’ ¥ TrieR 8ryam des starting from m xyl ene di am ne and adi pi c
aci d; pol yam des prepared from hexanet hyl enedi - ami ne and isopht haI ic or/and

ter epht hal j.Cc Moy E k xanpl e
ol v 2. 4. % FokiefBfiet bl ot Gy ShroARL OGS, BORALS o oo Plia T
pht hal ani cames @ndhaIOQe Hahdcandcailpbdtt'ycrmraxomath n@yismyamvndh@@ttpm amweltjes with
pol yol ef i rslﬁecuré%\lll_mse{ hﬂeo?OpOl yners, ionomers or chemcally bonded or grafted

el ast oner pol yethers, e.g. with polyethylene glycol,
pol ypropyl ene gl ycol or polytetranethylene glycol; as well as polyam des or

copol yam dgs pRhfidetbhnd doBolfrib O berfVBP frof tiarRRby 878 dEarERNE 85GE Sl itdh9

aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides
starting from m-xylene diamine and adipic acid; polyamides prepared from hexamethylenedi-
amine and isophthalic or/and terephthalic acid and with or without an elastomer as modifier,
for example poly-2,4,4,-trimethylhexamethylene terephthalamide or poly-m-phenylene iso-
phthalamide; and also block copolymers of the aforementioned polyamides with polyolefins,
olefin copolymers, ionomers or chemically bonded or grafted elastomers; or with polyethers,
e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene glycol; as well as
polyamides or copolyamides modified with EPDM or ABS; and polyamides condensed during
processing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantolns
and polybenzimidazoles.

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids
or the corresponding lactones, for example polyethylene terephthalate, polybutylene tereph-
thalate, poly-1,4-dimethylolcyclohexane terephthalate, polyalkylene naphthalate (PAN) and
polyhydroxybenzoates, as well as block copolyether esters derived from hydroxyl-terminated
polyethers; and also polyesters modified with polycarbonates or MBS.



processi ng (R M pol yam de systens). 17. Pol yureas, polyi m des,

pol yam de-i m des, polyetherimds, polyesterimds, polyhydantoins and

pol ybenzi m dazol es. 18. Pol yesters derived from di carboxylic acids and diols
and/ or fronwbydemsyesar boxylic acids or the correspondi ncTERbV@RPE®sS f Or
exanpl e pol yet hyl ene terepht hal ate, pol ybutyl ene tereph- thalate,

pol y- 1, 4-di met hyl ol cycl ohexane terephthgd ate, polyal kyl ene napht hal ate ( PAN)
and pol yhydroxybenzoates, as well as bl ock copol yether esters derived from
hydr oxyl -term nated polyethers; and al so polyesters nodified with

pol ycar bonates or MBS. WD 2004/ 063268 PCT/ EP2004/ 000068 -8 19.

Pol ycar bonat es and pol yester carbonates. 20. Pol yketones. 21. Pol ysul f ones,
pol yet her 19ulPblypgomdies afd ystydater chibonates.. 22. Crosslinked pol yners derived
from al dehydes on the one hand and phenols, ureas and nelam nes on the

ot her hand, such as phenol/formal dehyde resins, ureal/fornmal dehyde re- sins
and nmel am2oe/Polykaeehekshyde resins. 23. Drying and non-drying al kyd resins.
24. Unsaturated pol yester resins derived from copol yesters of saturated and
unsaturated dicarboxylic acids with polyhydric al cohols and vinyl conpounds
as cr ossl izikiPolysalfpres,polyetiir saltones had pgypsthaerdetoassii ng nodi fi cati ons t her eof
of low flammability. 25. Crosslinkable acrylic resins derived from
substituted acrylates, for exanple epoxy acry- |ates, urethane acrylates or
pol yest er 22crGrbsdiinked @yméis Idgrvedeisomn aldepyles entthe one bambarchpherolsy Lssaes anési ns

ool i socyasinhds BF o oy &R, Sten 46 HRendiarReny ORUPR B BRERARP ] O

al i phat i c,sirsyendoedlarpineformaldebyderresipe.l i ¢ or aromatic gl yci dyl conpounds,
e.g. products of diglycidyl ethers of bisphenol A and bi sphenol F, which
are crosslinked with customary hardeners such as anhydrides or am nes, with
or wi t hout23. drgey enchnen-drying@lkyBlresints of t he af orenenti oned pol yners

(pol ybl ends), for exanple PP/ EPDM Poly-

24. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and
also halogen-containing modifications thereof of low flammability.

25. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry-
lates, urethane acrylates or polyester acrylates.

26. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea
resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins.

27. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic
glycidyl compounds, e.g. products of diglycidyl ethers of bisphenol A and bisphenol F, which
are crosslinked with customary hardeners such as anhydrides or amines, with or without
accelerators.

28. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVC/acrylates, POM/thermoplastic PUR, PC/thermoplastic PUR,
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP,
PA/PPO, PBT/PC/ABS or PBT/PET/PC.



am de/ EPDM or ABS, PVC/ EVA, PVC ABS, PVC MBS, PC/ ABS, PBTP/ ABS, PC/ ASA,

PC/ PBT, PVC CPE, PVC acryl ates, POMthernoplastic PUR, PC/thernoplastic PUR,
POM acryl ate, POM MBS, PPO H PS, PPQ PA 6.6 and copol yners, PA/ HDPE, PA/ PP,
PA/ PPO, PBTWBStABS208 PBT/ PET/ PC. WD 2004/ 063268 PCT/ EP294/p0R9868ss - © The
synthetic polyners to be protected are preferably thernoplastic polyners,
especially po- lyolefins, polystyrenes, ﬁﬁm yam des, pol yesters,

pol yacryl ates, nost preferably polyol efi*hs, in particular polyethylene and
pol ypropyl ene or copolyners thereof with nono- and diolefins. Preferred
natural or synthetic phyllosilicates in nanoparticles are for exanple

| ayer ed siThesyntheticcalyyesrs tp beypoirstad arp ereferably dismpplastiopairess, especially po-
NanocoNpPos{j i C LS ( j i e,
bent ot o Vg elyfers ARG oRBsteft hotiites Rbe br AL AT,
ver m cul i wertichletipalyatiaylenesiddiolyeropxieny ar eapolysess/aarsiof with jieneuansidinlelinssor a

m xture thereof in nanoparticles. Preferably, conponent (b) is nodified or
intercal ated by a nodification aPent such as, for exanple, an amoni um an

ami ne or &refauepnatiraler ewissiaphyliosiieates Bnapeparies areden examplRyered siicate
nano-cl ay 3@&@#@@@%@.‘ 6 speciafHt&8stae nBRTERRIpESHe RERMHR M mPHShg 8% 38R €,

di stearyl nium chloride, stearyl benzyl di met hyl amoni um chl ori de,
stearyl ammé?nts(g)e@tmnﬁﬂ@ﬂ"ﬁ@i@y&’ﬁﬂ"ﬁé"‘fb roeislelitaomisacbecteritei $arapiied NPerRRiRrual | v
avai | abl e Bgird\gBRitdiitd, it MagAREIRSHyERE stevBAdNBINDIkorBkaTRL dhE mixtlird thel<d
ammoni um _trioctyl met hyl ammoni um ' di pol yoxyet hyl eneal kyl met hyl anmmoni um or
pol yoxypr dpPeapaiielepy| di et hyl anmoni um [ comrercial |y avail abl e as nodifi ed
Somasif (RTM from CO OP Chenical]; octadecyl am ne,

triethoxysilanyl -propylam ne [conmercially avail abl e _as Nanoner |gRTI\/) from
Nanocor ], FeleRiv spraned (Rinsorediind.nipsirsiatedsby a medifigaipn agemtsiueh 48t Rbecy |
bi s( pol YQW%\PM!@rﬂ%ﬂrﬁh@m,aﬁahﬁmf@ﬂ@sﬁﬁﬁf@nédﬁmﬁast man] or octadecyl

met hyl bi s( pol yoxyet hyl ene[ 15] anmoni um chl ori de [ Etoquad (RTM from East nan]
or just the corresponding free am nes. 2. Phosphoni um conpounds, for exanple
t et r abut y|gxampRaon medifieationcigante ot nahbiclipe gyl for @laapmioni um (comerci al |y

avai |l abl e from East man].

1. Amine and ammonium compounds, for example, distearyldimethylammonium chloride,

stearylbenzyldimethylammonium chloride, stearylamine, stearyldiethoxyamine or aminodode-
canoic acid [commercially available as Nanofil (RTM) from Siidchemie, Germany]; dimethyi
ditallow ammonium, trioctylmethyl ammonium, dipolyoxyethylenealkylmethyl ammonium or
polyoxypropylenemethyldiethyl ammonium [commercially available as modified Somasif
(RTM) from CO-OP Chemical]; octadecylamine, triethoxysilanyl-propylamine [commercially
available as Nanomer (RTM) from Nanocor], polyalkoxylated ammonium compounds such as
for example octadecyl bis(polyoxyethylene[15]amine [Ethomeen (RTM) from Eastman] or
octadecyl methyl bis(polyoxyethylene[15]ammonium chloride [Etoquad (RTM) from Eastman]
or just the corresponding free amines.

2. Phosphonium compounds, for example tetrabutylphosphonium or octadecyl triphenyl
phosphonium [commercially available from Eastman].

3. Others, for example, tristhoxy octyl silane [commercially available as Nanomer (RTM)

from Nanocor], ammonium, sulfonium or pyridium compounds as disclosed for example in
WO-A-01/04050 or WO-A-99/67790 ; block graft copolymers such as for example PEO-b-PS
or poly-4-vinylpyridine-b-PS; or solvents for swelling such as for example y-butyrolactone, 2-
pyrrolidone, dimethylsulfoxide, diglyme, tetrahydrofuran or furfuryl alcohol.



3. Ohers for exanple, triethoxy octyl silane [commercially avail able as
Nanomer (RTM from Nanocor], amoni um sul fonium or pyridi um conpounds as

di scl osed for exanple in WO A-01/04050 or WO- A-99/67790 ; block graft

copol ynmer s woebu4mss2bpr exanpl e PEO b-PS or pol y- 4-vi nylpoyrmEpdioneedossPS; or
solvents for swelling such as for exanple y-butyrol actone, 2- pyrrolidone,

di met hyl sul foxi de, diglyme, tetrahydrofygpan or furfuryl alcohol. WO

2004/ 063268 PCT/ EP2004/ 000068 -10 Nanoconposite nmaterials which are of
interest include those conprising as conmponent (c) conpounds of the formula
| H3C\ /CH3 H3CI~-CHO X --R2 R+ n in which R+ is C, -C4al kyl,

nisl,2,3or4, 00 11 1) Xis nethylene, -CHZCHZC-Y- or -CHZ CGCOCHZ CHZ Y

i's hydrogeman@&om ¢ ndiéhiald fvhidhiave bf |n%reét||nch)@estho§é‘|56ﬂ’lgnéﬁ1 Yas comb&feﬁt is
attached to R2, '?r?g R2 is C+-C2salkyl; and, if nis 2, g ©)

compounds of the formula |

C WG -

\C _-CH,
H,C™
0]
HO X—1—R,

L R, dn
in which
R1 is C1-C4alkyl,
nis1,2,3or4,

X is methylene, —CH;—CH—~C—Y— or —CH;~C—O—CH;—CH;— ,

Y is hydrogen or -NH-; and,
ifnis 1,

0
I

Xis —CH;—CH;~C—Y— , where Y is attached to R, and

Ry is C1-025alkyl; and,
if nis 2,

0
I

Xis —CH;—CH~C—Y— , whereY is attached to R, and

R; is C-Cyzalkylene, C4-Cyqalkylene interrupted by oxygen or sulfur; or, if Y is -NH-, Ry is
additionally a direct bond; and,



Xis -CHZ CHHC- Y- , where Y is attached to R2, and R2 is C2-Ct2al kyl ene,

C4- C+2al kyl ene interrupted by oxygen or sulfur; or, if Yis -NH, R21Is
additionally a direct bond; and, WO 2004/063268 PCT/ EP2004/ 000068 -11- if n
is 3, 0 Xwembesgbseene or -CHZI GO CHZ CHZ , wher e t he petrhpbmayeoogésoup i s
attached to R2, and Ol OHsC\ CHs R is Yor / , and NY NOCHs if nis
4, O 11 Xis -CHZ CHZ G Y- , where Y Hi attached to R2, and R2 is

C4- C, oal kanetetrayl. Al kyl having up to'25 carbon atons is a branched or
unbranched radi cal, for exanple nethyl, ethyl, propyl, isopropyl, n-butyl,
sec- butyl, |sobutyl tert-butyl, 2- ethylbutyl n- pentyl, isopentyl,

1- nethyldeﬂ?ﬁ, 1, 3- dlnethylbutyl n- hexyl, 1-nethyl hexyl, n-heptyl,

i soheptyl, 1,1,3,3-tetra- bhylbutyl, 1-nethy|hepty|, 3- et hyl heptyl,
n-octyl, 2. ethylhexyl 1,1, 3y5trinethyl hexyl, 1,1,3,3-tetramethyl pentyl,

nonyl| Lgyl _dode

nethylhex§¥ trldecyl te‘?E cyI 6en{%decyQMbﬁg§3%g§§%eéﬁggpgﬁgﬁgajw
octadecylwqelc syl or do- cosyl. A preferred definition of R is nmethyl and
tert-butyl ‘2 &1 articularly preferred definition of R2 is C,-Coalkyl,
especially Cl1-C, eal kyl, for exanple 04-C Bal kyl. An especially preferred de-
finition of R2 is C Balkyl esoeC|aIIy Cl4-C, eal kyl, for exanple

Cleal kyl . C2-C, @al 2 r unbranched radi cal , for exanple
et hyl ene, mrigpyl e ra,r rret h penaget hyl ene, hexanet hyl ene,

hept anet hyl ene,/dct{[?rm\hyl ene, ~des

0

if nis 4,
0O
I

Xis —CH;—CH;-C—Y— ,whereY is attached to R, and

R: is C4-Cyoalkanetetrayl.

Alkyl having up to 25 carbon atoms is a branched or unbranched radical, for example methyl,
ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl,
1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-heptyl, isoheptyl, 1,1,3,3-tetra-
methylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethylhexyl,
1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-hexa-
methylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, eicosyl or do-
cosyl. A preferred definition of R, is methyl and tert-butyl. A particularly preferred definition of
Rz is Ci-Cyoalkyl, especially Ci-Cqgalkyl, for example C4-Csgalkyl. An especially preferred de-
finition of R is Cg-Cygalkyl, especially Ci4-Cygalkyl, for example Cygalkyl.

C2Ciqalkylene is a branched or unbranched radical , for example ethylene, propylene, tetra-
methylene, pentamethylene, hexamethylene, heptamethylene, octamethylene, decamethy-
lene or dodecamethylene. A preferred definition of R; is, for example, Co-Ciealkyiene, espe-
cially Co-Cgalkylene. An especially preferred definition of R; is, for example, C4-Cgalkylene,
especially C4-Cealkylene, for example hexamethylene.



| ene or dodecanethylene. A preferred definition of R2 is, for exanple,

C2- C, oal kyl ene, espe- cially CZ-Ceal kyl ene. An especially preferred
definition of R2 is, for exanple, C4-CBal kyl ene, especially C4-Co6al kyl ene,
for exanpl eybesanehéy ! ene. WO 2004/ 063268 PCT/ EP2004/ 00@Q%8P200d/800068

C4- Cl2al kyl ene interrupted by oxygen or sulfur can be interrupted one or
nmore times and is, for exanple, -CH2-O46H2CH2- O CH2-,

- CHZ- (O CH2CH2- ) 20- CH2-, - CH2. (O CH2CH2. §30- CHZ-, - CH2- (O CH2CH2- ) 40- CH2-,
- CH2CH2- O CH2CH2- O- CH2CH2- or - CH2CH2- S- CH2CH2-. A preferred definition of
R2 is, for X | e,, C4-Cloal Ienelnterr ted b x en or sul fur

especi al | )P‘ég %”ﬁﬂ@rﬁ@@%@é?’%’@ﬁ? gagsul HS/C%B('%‘Q'QW"H&G 6’%%8!: mofe,fimes,alidis.e

CA- CBal ky ligrsxamBlee [CHLPO LH,O,-0X@E S N-CM,-(OLUCHJOH,- )gmoeﬁpezmﬂza(dmmﬁ%‘@mgd
meani ng of gzchgdl_‘ %HZCHZ O CH2CH2- O CH2CH2- or - CH2CH2- S- CH2CH2-. H2

Al kanet et r4 -#OGH10 carbon atons is, for exanmple, -CHZ i -CH2 CHz
(pent aer yLOHkGH}OLCHZCHg-O @lﬂ@%ﬂ&i—@ﬂ%—s@m@%-. Ghbre¥erreitiidefinitionlof & is, fdeHZ CHz
CH CH CH2 l 8—1& C@rCH—,CHZWCHZ CEéCI—IZCI—I—%:I—Ié%ZICHCI-IZtPCI—IZ

Pent aer yt WF'PE}P sCpplylaps Bterr rRafgen rysultiy, especially. Garlreqligylens ifte(iRied o
differ elnt wt@y%Mr|swlf|?ﬁ foll ek&fiplp T ThRylade niteerupfeabyloxggen ormammcanpqséctam(/ )
materi al s ich ,are .o ter 0 r onent (c) at
| east one p\é\%ﬁrﬁ%%magpg P{n éﬁiﬁ%ﬁqﬁe%B @%q?—gn&r @' quz%%:lfg €1- C20al kyl .
Preference is given to nanocorrp05| te materials conprising as conponent (c)

at | east one conpound of the formula | in which, if nis 2, R is
Cr Ceal kyI ene, C4-Ceal kyI ene Interrupted by oxygen or suFff"ur or, if Yis

-NH- IAﬁkan %grayl h?a\r}i%g oét‘o%Ialrrbgr(italtotr)'nosnl(sj for ex%fnple —CH;— ?—CHE—
CH;—

i | Lo
(pentaerythrityl), —CH;—CH—CH—CH;— ' —CH;CHyCH—CH-CH~ '

I | |
—CH;~CH;~CH—CH-CHyCH;— ' —CHsCH;~CH=CHsCH~CH;CH—~

| | iyl i
— CHzCHy=CH—CHzCH;—CH-CHz-CHs— ° Pentaerythrityl is preferred.

Component (c) may also comprise mixtures of different sterically hindered phenols of the
- formula 1.

Nanocomposite materials which are of interest include those comprising as component (c) at
least one compound of the formula | in which, if nis 1, Ry is C4-Cgalkyl.

Preference is given to nanocomposite materials comprising as component (c) at least one
compound of the formula | in which,

ifnis 2,

Rz is Co-Cgalkylene, C,-Cgalkylene interrupted by oxygen or sulfur; or, if Y is -NH-, R, is
additionally a direct bond; and,



WD 2004/ 063268 PCT/ EP2004/ 000068 -13- ifnis3, X is nethylene, O'YOR2 is |
y , and, NYN O if nis 4, R2is C4-Caal kanetetrayl. Preference is

| i kewi se given to nanoconposite materials conprising as conponent (c) at

| east one opopeunes2ed the formula | in which R is nethypcTap2daoendoedsut yl ,
nisl,2,3or4, 0 Xis methylene or -CHZ CHZ CY- Y is hydrogen or -NH; and,
if nis 1, R2is Cl4-ClBalkyl; and, if4g_is 2, R2is C4-Cealkylene, or Is

C4- Coal kyl ene interrupted by oxygen; and, if nis 3, Xis nmethylene, WO
2004/ 063268 PCT/ EP2004/ 000068 -14- Oy NOR2 is | " , and, NN O
if nis 3,

X is methylene,

|
o._N O
R2 |S Y Y ] and,

NSNS
T

if nis 4,

R; is C4-Cgalkanetetrayl.

Preference is likewise given to nanocomposite materials comprising as component (c) at
least one compound of the formula | in which

R, is methyl or tert-butyl,
nis1, 2, 3or4,

Xis methylene or —CH;—CH;-C—Y— ,

Y is hydrogen or -NH-; and,

ifnis 1,

R: is C14-Cygalkyl; and,

ifnis2,

R: is C4-Cealkylene, or is C4-Cealkylene interrupted by oxygen; and,

fnis3,
X is methylene,



if nis 4, R2is C4-Csal kanetetrayl. Likew se of interest are nanoconposite
mat eri al s conprising as conponent (c) at | east one conpound of the formula
| in which the conpound of the formula | is a conpound of the for- nmula |l a
to li '-'Sowo&Ho@his26sH3C/ || HO CHZCHZ C- NH (CHZ) 3 (I a) pcrmgaoeasood398 H3C\
CHICCH3 2 H3C\ iCH3 H3C11C Il HO CHZ CH C O C13H37 (I b), Irganox(r)1076
H3C ' C H3C CH3 WD 2004/ 063268 PCTI EP20GQ4/ 000068 -15- /CH3 H3 C H3C - ~I
HO CHCHCOCH C z- z z (lc), lrganox(r)1010 | H3C'C H3C CH3 4

if nis 4,
R, is C4-Cealkanetetray!.

Likewise of interest are nanocomposite materials comprising as component (c) at least one
compound of the formula | in which the compound of the formula | is a compound of the for-
mula la to li

H,C
\C -
H,C”

CH,

HO CH/—CH;—C—NH—(CH,));——
2 2 (CH,); (la), Irganox®1098
HyC

CH,

H,C

H,G

__CH,

HC”

O—0

HO CH;—CH;—
HaCu

—O_CmHa? (Ib), Irganox®1076

no G



H3C\ /CH3 H3C/ C 11 HO CH2CH G- O-CH2 CHrO-CH2 (1d), Irganox(r)245 H3C 2
H3C CH3 C H3C ~! O HOCH- CH2 GO (CH2)3 (le), Irganox 259 H3C-C HC / \
CH3 a 2 H3C QCH3 H3C'C 11 HO CHZCHZC-O (CH3)Z S (If), Irganox 1035

H3C-, C H cm0@,0g32\4p 2004/ 063268 PCT/ EP2004/ 000068 - 16dR/gi36obduics 13 Cl~

0 N0 CH3 N~ R3 = -CH2 / OH (1g), Irganox(r)3114
-15-
_ Hac _
HC™ <|3|
HO CH;—CH;—C—0~—CH;—C
2 2 2 (c), Irganox®1010
HyC
| H, J s
[ He i
_CH,
o™ 0
) I
®,
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| rganox(r) 245, 1rganox(r)259, Irganox(r)3114, Irga- nox(r)1035,

| rganox(r) 3125 and Irganox(r) 1330 are pLQt ect ed trade nanes of G ba
Specialty Chemicals Inc. Preference is 8i ven to nanoconposite naterials
conprising as conponent (c) at |east one conpound of the formula | in which
t he conpound of the formula | is a conmpound of the fornmula Is, Ib, Ic or
Id, in particular a conmpound of the forl{éﬁla Icst, |b or Ic. Conponent (c) of
t he novel nanoconpddite materials, and & fonmpounds of the formula I, are

known and in sone clases_obtai nabl e comer ci é . Possi bl e preparation
processes for 3268 PCT/ EP2004 0683 - 17
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Irganox®1098, Irganox®1078, Irganox®1010, Irganox®245, Irganox®259, Irganox®3114, Irga-
nox®1035, Irganox®3125 and Irganox®1330 are protected trade names of Ciba Specialty
Chemicals Inc.

Preference is given to nanocomposite materials comprising as component (c) at least one
compound of the formula | in which the compound of the formula | is a compound of the
formula la, Ib, lc or Id, in particular a compound of the formula ia, Ib or Ic.

Component (c) of the novel nanocomposite materials, and the compounds of the formula |,
are known and in some cases obtainable commercially. Possible preparation processes for



t he conpounds of the fornmula I can be found, for exanple, in the US Patents
3,330,859 or 3,960,928. O interest are nanoconposite materials conprising
as conponent (c) processing stabilizers selected fromthe group consisting
of organi c wbasqsies or phosphorites or benzof uran-2- eoagpr260k/ommdss | cul ar

i nterest are nanoconposfte materials conprising as conponent (c) at |east
one conpound fromthe group the benzofy zan- 2-one or of the group of the
organic phosphites or phosphonites of the formulae Il to VIII OR2 OR 2
(rry R~Y -P~ A' -P\ (III) OR3 OR3n [::>>0of A (VI) Df- 7CP-ORt
(M1) ao l

(V'L 23, 1t corpn ote Tomna| Bt Yo o o Jo e ot 7afsbter = 1.
in which tdesoigpdi ces are integral and n' is 2,30r4;p'isl or 2; q is 2 or 3;
rris 4to 12; y' is 1l 2or 3, and Zis 1to 6; A, if n is 2, is

C2- A gal kyl ene; C2-Cl2al kyl ene interrupted by oxygen, sulfur or -NR 4-; a
radi cal  Of interest are nanocomposite materials comprising as component (c) processing stabilizers

selected from the group consisting of organic phosphites or phosphonites or benzofuran-2-
ones.

Of particular interest are nanocomposite materials comprising as component (c) at least one
compound from the group the benzofuran-2-one or of the group of the organic phosphites or
phosphonites of the formulae 1l to VIill
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RSB of the formrula RS RBRB -0- B--O or phenylene; A, if n" |Is

3, is aradical of the formula -CrH2r-1-; CHZ A, if n" is 4, is -CHZ CCHz
CHZ A" has the neaning of A if n'" is 2; B is a direct bond, -CH2-,

-CHR 4-, -GRo264463268ul fur or C5-C7cycl oal kyli dene, or ipgT/EPY@U4O68s8Y| | dene

substituted by from1l to 4 Cl-C4al kyl radicals in position 3, 4 and/or 5;

D, if p' is 1 is methyl and, if p' is4gd. is -CH20CH-; E if y' is 1, is

Cl-Clbal kyl, -OR, or halogen; E, if yi1s 2, is -OA'-O, E, if yis 3, is
a radical of the formula R 4C(CH2O )3 or N(CH2CH20O-)3; Q is the radical of
an at |east z'-valent alcohol or phenol, this radical being attached via the
oxygen atomto the phosphorus atom R ,, R 2 and R 3 independently of one

anot her ar,ﬁmmﬁmﬁa@e\gﬁdmé ,Japérggen - COOR4, CN- or
- CONR4' R4' - subst i tut .ed C al kig,r S - C19a| kyl %t ed oxygen,
I

sul fur or TN B4R t@b%'éjﬁyq%lP @@t%?’c'ﬁéligéw f’?eH?I ror napht hyl ;

napht hyl og, up.hwhs Sybshikllehe o, alkfdnegmsrrupted By 8xy@bkydulfﬂ|6<§fl NRlS a®4dicd! koxy
radi cal s havi ng intotal o1 to 18 garbon atons or by R5 C, -C9phenyl al kyl ;

or are a radical of the férmgla -|®CH) OH in which ml is an 2m R 6 integer
fromthe r@gngSosmdl® 6; 'S gen, Cl1-ClBal kyl, C5-Cl2cycl oal kyl or
C7- COphenyl al kyl, R 6 i mdent |y of one another are hydrogen,
Cl- C9al kyl or C5-CBcycl kyl ,

1 Rl

—<:>-‘B'-—<:>— or phenylene;

A, if n' is 3, is a radical of the formula -CyHzp.4-;
o
Aifn'is4,is _CHz_?_CHz— ;

CH;—
A" has the meaning of A’ if n' is 2;
B'is a direct bond, -CH,-, -CHR';-, -CR';R's-, sulfur or Cs-C;cycloalkylidene, or is
cyclohexylidene substituted by from 1 to 4 C4-C,alkyl radicals in position 3, 4 and/or 5;
D', if p' is 1, is methyl and, if p' is 2, is -CH,OCH_-;
E, ify' is 1, is C4-Cygalkyl, -OR'; or halogen;
E', ifyis 2, is -O-A"-O-,
E', if y is 3, is a radical of the formula R';C(CH,0-); or N(CH.CH.0O-)3;
Q' is the radical of an at least z'-valent alcohol or phenol, this radical being attached via the
oxygen atom to the phosphorus atom;
R's, R2 and R'; independently of one another are unsubstituted or halogen, -COORy, -CN- or
—CONR,'R4'-substituted C,-C,galkyl; Co-Cygalkyl interrupted by oxygen, sulfur or -NR'4-;
C7-Cgphenylalkyl; Cs-Cqocycloalkyl, phenyl or naphthyl; naphthyl or phenyl substituted by
halogen, 1 to 3 alkyl radicals or alkoxy radicals having in total 1 to 18 carbon atoms or by

R.E

C;-Cophenylalkyl; or are a radical of the formula "(CHa)m. o in which m'is an

RIS
integer from the range 3 to 6;
R's is hydrogen, C,-C,galkyl, Cs-Cy2cycloalkyl or C;-Cgophenylalkyi,
R's and R's independently of one another are hydrogen, C4-Cgalkyl or Cs-Cgcycloalkyl,



WO 2004/ 063268 PCT/ EP2004/ 000068 -19 R7 and R 8, if q is 2, independently
of one another are Cl-C4al kyl or together are a 2, 3-dehydropentanet hyl ene
radical; and R7 and R8, if q" is 3, are nethyl; R 14 is hydrogen,

Cl- Ceal kyl wo2000k02bexyl, H s is hydrogen or nethyl andpdrfepeddd/ofiosgoOr €
radicals R 14 and R 15are present, these radicals are identical or
different, Xand Yare each a di rect bond1§r oxygen, Z' is a direct bond,

met hyl ene, -C(R 16)2- or sulfur, and R'16 is Cl1-C3alkyl. O particular

i nterest are nanoconposite materials conprising as conponent (c) a benzo-
furan-2-one or a phosphite or phosphonite of the formula Il, IIl, IV or V,

i n whi ch 7 ang R'aé onisrd independsatly of ang appi@enaratiarCaalkylor @ﬂgemer areg s

C2- C18al ky% @8&1&%@%%}@% E%dl%bdnaheny! ene, FE, if y" is 1, is

Cl- C18al k is 2, is p-biphenylene, E if y'

is 3, Is G@@ﬂ@%@'& RrelmeiRyR and R 3 |ndependently of one another are

Cl- C18al kyﬂ‘ |:| baéllﬁ/%rcxﬁlﬁﬁéﬁhexy' phenyl, or phenyl substl tuted by
I Ca avi total 1 to 18 carbon atoms; R 14 is

| to 3 alk
hydr ogen o‘%/w@lhy@menwmelthyignd gtwyaw@e@rra@palﬁ&mmd R'igare gregenti hesd bond, Yis

oxygen, Zigdigalslhle8@ntiBAN dffersntH( R 15) -, and R 16 Is Cl-Cdal kyl. Li kewi se
of interest are nanocomposite materi al s conprising as conponent (c) a

benzof u- raA03YoHe eaeh g dsp@PERT PEOYESHhosphQnite of the formula 1, 111, 1V
or V, in vididifsct bhdl RRtHWERBEIC(R, &P Er sulfuf, and he nunber 1 or 3;

R'e is C1-Cgalkyl.

Of particular interest are nanocomposite materials comprising as component (c) a benzo-
furan-2-one or a phosphite or phosphonite of the formula 1, Ill, IV or V, in which

n'is the number 2 and y' is the number 1, 2 or 3;

A'is C,-Cygalkylene, p-phenylene or p-biphenylene,

E',ify'is 1, is Cy-Cygalkyl, -OR; or fluorine;

Eify'is 2, is p-biphenylene,

E, if y'is 8, is N(CH.CH,0-)s,

Ry, R’z and R'; independently of one another are C4-Cygalkyl, C7-Cophenylalkyl, cyclohexyl,
phenyl, or phenyl substituted by 1 to 3 alkyl radicals having in total 1 to 18 carbon atoms;
R'14 is hydrogen or C,-Cgalkyl,

R'is is hydrogen or methyl;

X'is a direct bond,

Y' is oxygen,

Z'is a direct bond or -CH(R's¢)-, and

R'ig Is C1-Caalkyl.

Likewise of interest are nanocomposite materials comprising as component (c) a benzofu-
ran-2-one or a phosphite or phosphonite of the formula i, lll, IV or V, in which

n'is the number 2 and y' is the number 1 or 3;

A'is p-biphenylene,

E' ify'is 1, is Cy-Cygalkoxy or fluorine,

E',ify'is 3, is N(CH,CH,0-)s,

R', R'2 and R'; independently of one another are C;-Cygalkyl, or are phenyl substituted by 2
or 3 alkyl radicals having in total 2 to 12 carbon atoms;



A is p-biphenylene, E, if y'" is 1, is Cl-Cl8al koxy or fluorine, E, if y'
is 3, is N(CH2CH20-)3, R 1, R2 and R 3 independently of one another are
Cl- Cl8al kyl, or are phenyl substituted by 2 or 3 alkyl radicals having in
total 2 to wgdz2eanénes atons; WO 2004/ 063268 PCT/ EP2004/ 00Q@a&®2004/8@068R 14 i s
methyl or tert-butyl; R 15 is hydrogen; X is a direct bond; Yis oxygen;
and Z is a direct bond, methylene or -CHCH3)-. Particular preference is

gi ven to nanoconposite nmaterials conprising as conponent (c) a phosphite or
phosphonite of the formula Il, 11l or V. Special preference is given to
nanoconposite materials corrprl sing as conponent (c) at |east one conpound
of the forffmisehyl ortaf-Pyty R3 R4 3 in which RL and R2 independently of one
anot her aree,; dargen; Cl- Csal kyl, cyclohexyl or phenyl, and R3 and R4
|ndependentl of one anot her are hydrogen or Cl-C4al kyI The foll ow ng
conpounds &P@@K@&W@é of organi c phosphites and phosphonites which are
parti cul ar\}r;g@z éragh@ as corrponent (c) in the novel conpositions. Triphenyl

phosphite, al kyl (o] phenyl dial kyl phosphites,
trls(nonylzpﬁ@r1‘§}'lef Cﬁ’l%gﬁm\/%@ °F "ﬁQfJ’P)y phosphite, trioctadecyl phosphite,
di stearyl pentaerythritol diphosphite, tris(2,4-di -tert but yl phenyl)
phosphi te Ircgfif os%rl) 168, Ci ba S%em al t%( Chem.cal s é di i sode- )%/I
pent aer yt HamioH[ar Brefasaes s given i panogogipo tgrmatﬁml§|csmﬁ§;§\ a3 SRMRRNSAHEN # of
di phosphi tghoéghite or phdsphbdite dlittsd f3rrAuldlil; ek V- but yl - 4- net hyl phenyl )
pentaerythritol diphosphite (forrmula E), bisiso- decyl oxy-pentaerythritol
di phosphite, bis(2,4-di-tert-butyl-6-nethyl phenyl) pentaerythritol di-
Special preference is given to nanocomposite materials comprising as component (c) at least

one compound of the formula VII

R; o——P (vin)

in which
R; and R, independently of one another are hydrogen, Cy-Csalkyl, cyclohexyl or phenyl, and
Rs and R, independently of one another are hydrogen or C4-Caalkyl.

The following compounds are examples of organic phosphites and phosphonites which are
particularly suitable as component (c) in the novel compositions.

Triphenyl phosphite, diphenyl alkyl phosphites, phenyl dialkyl phosphites, tris(nonylphenyl)
phosphite, trilauryl phosphite, trioctadecyl phosphite, distearyl pentaerythritol diphosphite,
tris(2,4-di-tert-butylphenyl) phosphite (Irgafos® 168, Ciba Specialty Chemicals Inc.), diisode-
cyl pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite (for-
mula D), bis(2,6-di-tert-butyl-4-methylphenyl) pentaerythritol diphosphite (formula E), bisiso-
decyloxy-pentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl) pentaerythritol di-
phosphite, bis(2,4,6-tri-tert-butylphenyl) pentaerythritol diphosphite, tristearyl sorbitol triphos-
phite, tetrakis(2,4-di-tert-butylphenyl) 4,4-biphenylenediphosphonite (Irgafos®P-EPQ, Ciba
Specialty Chemicals Inc., formula H), 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenzo-



phosphite, bis(2,4,6-tri-tert-butyl phenyl) pentaerythritol diphosphite,
tristearyl sorbitol triphos- phite, tetrakis(2,4-di-tert-butyl phenyl)

4, 4" - bi phenyl enedi phosphonite (lrgafos(r)P-EPQ GCi ba Specialty Chenicals
Inc., formwebdwsRed Sooctyl oxy-2, 4,8, 10-tetra-tert - but wer/edbbodbdvesszo WO
2004/ 063268 PCTI EP2004/ 000068 -21 [d,g]-1, 3, 2-di oxaphosphocin (formula C),
6-fluoro-2,4,8,10-tetra-tert-butyl-12- ng{hyl di benzo-

[d,g]-1, 3, 2-di oxaphosphocin (formula A,

bis(2,4-di-tert-butyl -6-nethyl phenyl) met hyl phos- phite,
bis(2,4-di-tert-butyl -6-mnmet hgfﬁr phenyl ) et hy@fhosphl te (formula

Parti cul afd.gre$. gTdéQ’FéléthBh%’ﬂ/ rpiga (e Brdlu@ros 4.8 B-teti-leguuber 15?%%%"?@?°and
phosphoni '[dé%] 11 3‘2rdio&é&ad§pﬁ¢cxﬁ elokmias t Ayl %E?Z‘Nhiteﬂmmlrﬁﬁhﬁlﬂ)ﬁﬁg?_gﬁétfgl 5 O ba
Specialty em cal s nyl - phenyl) phosp ite

(CH3) 9C Cpbitss PSZ'bdtjeﬂ*bU;Vlﬁ-mﬁth&Elm Vli;ethmhpswﬁtp (lormyla G N (B) O CHSSC
(CHS)3 Q(OHB3  (CH3)3C 3 (CHS)3C C(CI—|3)3 O(C) P- O CH2CH ( C4H9) CH2CH3 O

CH3) 3C ' O POCP - CHS 3C
( ) chtlcular prefegence is glven to the use of the followmg ghgsphncés an gﬁogphon)ltes

tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba Specialty Chemicals Inc.), tris(nonyl-

phenyl) phosphite,

(CH,),C C(CH,), (CH)C C(CHy)q

Q 2

o) O o)

(CH,),C
C (CHy)g C(CH,),
(CH,),C - -3
(CHY.C C(CH,),

0
P—0— ©)
P——0——CH,CH(C,H,)CH,CH,

e
(CH,),C

C(CH,),

/o O\
(CH,),.C Oo—P X P—O C(CH,)
33 ‘Q’ \O OI ‘Q’ 3)3 (D)

C(CH,), (CH,),C



WD 2004/ 063268 PCT/ EP2004/ 000068 -22 C(CH3)3 (CH3)3C 0 OH3C - OP X P-O
CH3 pp- (Ef C(CH3)3 (CH3)3C CH3 H3CG -CH3 OO (F) H3iC8 OP X
P-OC3H37 0 P-OCH2CH3 (G p p H3C I ~CCH3 1-13C\CH3 2 C(CHC(CH3)3 (3)
3 (H 2 2wdedoyoeassti cul ar preference is given to PCT/EP2004/000068
tris(2,4-di-tert-butyl phenyl) phosphite (Irgafos(r)168, C - ba Specialty
Chemcals Inc.], bis(2,4-di-tert-butyl- 5 et hyl phenyl ) et hyl phosphite
[Irgafos(r) 38, Ciba Specialty Chemicals Inc., formula (G],

bi s(2,4-di-tert-butyl phenyl) pentaerythritol diphosphite [Irgafos(r) 126,

C ba Speci aIty Chemcals Inc., fornmula (D)] or tetrakis(2,4-di-tert-

but yl phenyl) -4, 4' - bi phenyl ene@«;phosphonl te [1tQhREQs(r)P-EPQ Ciba Specialty
Chemi cal s I nc. formul a (H) ve ti oned gani ¢ phosphites and
phosphoni t es are kn nd%'_ ny che I e comercially.
Preferred processing st ab Zers frem c} as (%;ones are for
exanpl e those disclosed inN. S 4, 8630 U S. 4/338 244; 5,175, 312;
U.S. 5,216,052; U.S. 5,252, 68EHDE- A- 4316611(0H;g;A- 4316622; DE- A-4316876;
EP- A- 0589839 or EP- A-0591102

H,C—C—CH,

0 o)
/ \ —_—— —

(F) HyCg—O0—P X  P—O0—CyHy O—7P—OCHLH, ()
o o H,C

_C CH,
CH,

C(CHy)q C(CH,),

2 2

Very particular preference is given to tris(2,4-di-tert-butylphenyl) phosphite [Irgafos®168, Ci-
ba Specialty Chemicals Inc.], bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite [Irgafos®
38, Ciba Specialty Chemicals Inc., formula (G)], bis(2,4-di-tert-butylphenyl) pentaerythritol
diphosphite [Irgafos®126, Ciba Specialty Chemicals Inc., formula (D)] or tetrakis(2,4-di-tert-
butylphenyl)-4,4'-biphenylenediphosphonite [Irgafos®P-EPQ, Ciba Specialty Chemicals Inc.,
formula (H)].

The above mentioned organic phosphites and phosphonites are known compounds; many of
them are available commercially.

Preferred processing stabilizers from the class of benzofuran-2-ones are for example those
disclosed in U.S. 4,325,863; U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S.
5,252,643; DE-A-4316611; DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102
or 3-[4-(2-acetoxyethoxy)phenyl])-5,7-di-tert-butylbenzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-



or 3-[4-(2-acetoxyethoxy)phenyl]-5,7-di-tert-butyi benzofuran-2-one,
5,7-di-tert-butyl-3-[4-(2 WD 2004/ 063268 PCT/ EP2004/ 000068 - 23

st ear oyl oxyet hoxy) phenyl ] benzof ur an- 2- one,

3, 3' - bi s[ 5,W02004063268 but y| - 3- (4- [ 2- hydr oxyet hoxy] - phenPCrE@0¢PWPeEN- 2- one] ,
5,7-di-tert-butyl -3-(4-et hoxyphenyl ) benzof uran- 2- one, 3-(4-acet-

oxy- 3, 5-di net hyl phenyl ) -5, 7-di -tert - but g3 benzof ur an- 2- one,

3- (3, 5-di et hyl - 4- pi val oyl oxyphe- nyl)-5, 7-di -tert-butyl benzof uran- 2- one,
3-(3, 4-di nmet hyI phenyl )-5, 7-di -tert - butyl benzof uran-2- one,

3-(2, 3-di gy quﬁggn%k', yl 9.

i nt er est are Ez)é)co %;)h%{wg]'bgh Jé&:ég ?ﬁ\%hé;?frﬂfsf‘éfi’”ﬁmrt%uW? (4%‘ gy%ge ect " from
t he gr oupheryhéngofuran-gfone], Eammtwlé-(%eﬂmmlmnaommm oB-(4-acet-

i -tocoph n :
0~ Eot or o S £ BTRRSENY ek R RAGI Ry Bonel] & ?%8?"(??!5"@@@’?59““{@@1 mono.
or pol yhyayi-8,7-ditterbbigylbenzefyyan-gionk, oa‘l(%él-dmwlphqnﬁ -@ttﬁifb%@egl%@m%

t t t , 3. B | ph h t ,
Por axanplcne g imety U S X R o BAER. P nosphonat e o
diethyl-3,5-di-tert-butyl-4- hydroxybenzylphosphonate
di oct adec fsée&l‘ﬂ’iter’e@lr érfz Qﬁﬁﬁx&oﬁo&%&éﬁaliﬁﬁﬁéw FRBBRERANAELIE selected from the

di oct adecy tert-buty oxy- 3- et enzyl phosphonate or the calcium
salt of t eoUrsRBEstingofest er of 3,5-di-tert-butyl -4-hydroxybenzyl phosphonic

acid, 4. ﬁSfr g§ %‘ 65;4 éxarﬁ.aF othEc?HhefJ)T IBYtgéﬁﬁéro:ﬁ Jlr{g%%bﬁah%%apawam c acid

w th nono- ric coho l ene gl ycol . Am des
of 6-(3, SMHU@éﬁhefwt(Wamn E}/droxvphenyl )propl onic acid e.g.

NN - bi S(3, gl e 24 b {Iﬁér{ylds??ﬁmﬁg?ﬁcgle)

6. Phosphites &
phosphite alqonhi,aﬂ(Q sWIﬂ( Qctadenan@lethtodbﬂwgenp I@b’ﬁ?’l pemaaythmop newy(hengyethyl iso-
di phospho&g&rﬁ| gnd 7. Benzofuran-2-ones, for exanple

ik

3-(3,4-di henyl ) -5, 7-di -tert - but I benzof ur an- 2- one,
3-(2,3-di e Eﬁmx%ﬂémagﬁﬁéﬁoa iexaraple disatiyl-Béndidert-butil-4hydiexybenzyiahesrhoaate,
thereof . Qﬁetﬁ%é}é-@@&ﬁbﬁ&l 4- H&&B)@Eénﬂfpﬁoébﬂaﬁ&é? ”HB&!aHScﬁBtsedlltér{ ButieihyRk ky-

conmponent (c) s(2 - tert-Db yl) Ee

bi s( 2, 4- d.heﬂyﬂmwmoyates %@tﬁ%oﬁh%mt)u%ﬂﬂwr%wésmﬂhw nzmbbwhanaie or the
calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid,
4. Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with diethyiene glycol,
5. Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N'-bis(3,5-di-tert-butyl-
4-hydroxyphenylpropionyl)trimethylenediamide,

6. Phosphites and phosphonites, for example tris(2,4-di-tert-butylphenyl) phosphite, tetrakis-
(2,4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, and

7. Benzofuran-2-ones, for example 3-(3,4-dimethylpheny!)-5,7-di-tert-butylbenzofuran-2-one,
3-(2,3-dimethylphenytl)-5,7-di-tert-butylbenzofuran-2-one; or mixtures thereof.

Of very special interest are nanocomposite materials wherein component (c) is tris(2,4-di-
tert-butylphenyl) phosphite, bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite, bis(2,4-di-
tert-butylphenyl) pentaerythritol diphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-bipheny-
lenediphosphonite, 3-(3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(2,3-dimethyl-
phenyl)-5,7-di-tert-butylbenzofuran-2-one, and/or a compound of the formula la, Ib, Ic, id or
g



tert-butyl phenyl) pentaerythritol

tetrakis(2,4-di-tert-butyl phenyl) 4,4'-bipheny-
3- (3, 4-di met hyl phenyl )-5, 7-di -tert-butyl benzof uran- 2- one,
phenyl) - 5, Awdizedsmsi2eéput yI benzof ur an- 2- one,

I a,
|1
|1

Ib, Ic, Id or
HO\ /1 CH2 CH CNH (CH2)s (I a)
HO CHZ CHZ C- O C,BH37 (Ib)
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H3C G HsC "CH3 H3C\ /CHs

di phosphite,

| enedi phosphonite,

3- (2, 3-di net hyl -
and/ or a conpr@avEP2ai/00does f or nul a

-24- -3\ /CHs H3C -
H3Chy .C HC\CH3 s 2 H3C\ /CH3 "3I~C -

"3C/C I. HO

CHZCHZCG-O-CH2 C (IC) H3C CHsCCH3 4 H3 \ /CH3 "3C/C I
T HC ]
\C _-CH,
7~
H,C
HO CH;—CHy—C—NH— (CH,);—— (a)
H,C
3 \C\
wg s
8 -2
HaC
*\__CH,
H,C”
HO CHy—CH;—C—0—C;H,, (Ib)
HC
/" cH
H,C 8
o -
_CH,
HC™
HO CH;—CHy—C—0—CH;C
2 2 2 (lC)
HSC-\/ .
H
He O
- -4
e -
_CH,
HC” o
_ (Id)
HO CHy—CHy—C—0—CH;—CH;—0—CH;——
H,C




HO CHZCHZC-O-CH2 CH2 O-CH2 (1d) H3C 2 WD 2004/ 063268 PCT/ EP2004/ 000068 - 25
RHICQ /CH3 3 C ONWOCH3 YiNu N R3. -CH2 CH(lg). R3 1l R3 C~CH3 H3C
\CH3 O special interest is a nanoconposite nmaterial wherein conponent (d)

i s an epoXiwle200k083268he pur poses of this invention, epoxipdexprioogogpesent (d)]
can have an aliphatic, aromatic, cycloaliphatic, araliphatic or

het erocyclic structure; they include ep 3(1 de groups as side groups, or

t hese groups formpart of an alicyclic or heterocyclic ring system The
epoxi de groups are preferably attached as glycidyl groups to the remai nder
of the nolecule by way of ether or ester |inkages, or the conpounds
involved are N-glycidyl derivatives of hetggecycldHy am nes, am des or

i m des. Epoxides of the types are general Iy >gown and conmercially

avai |l abl e. Preferably, orrp8nent (d) is a polyf uﬂgt_li onal epoxi de which
conprises epoxide ra >~“for exanple thgse\of the fornula E-1 0
-CH(CHZ)~-iiH (E-1) |Ri)R g R swhiretCHrd ret@l di rectl(lg)t o carbon,
oxygen, nitrogen oix-S 'P\p‘toms, and whereM—R' and R13 are both hydrogen,
R12 is hydrogen or feth¥l an8i n is 0; or whereigAH: and R13 together are
- CH2CH2- or -CH2CH2CH2-7 Rig is then hydrogﬁr&/ dnis 0 or 1. Exanples of
epoxi des are: 3 CH,

Of special interest is a nanocomposite material wherein component (d) is an epoxide.

For the purposes of this invention, epoxides [component (d)] can have an aliphatic, aromatic,
cycloaliphatic, araliphatic or heterocyclic structure; they include epoxide groups as side
groups, or these groups form part of an alicyclic or heterocyclic ring system. The epoxide
groups are preferably attached as glycidyl groups to the remainder of the molecule by way of
ether or ester linkages, or the compounds involved are N-glycidyl derivatives of heterocyclic
amines, amides or imides. Epoxides of these types are generaily known and commercially
available.

Preferably, component (d) is a polyfunctional epoxide which comprises epoxide radicals, for
example those of the formula E-1

0
_CI;H_(CHZ);_?—?H (E-1)
Rﬁ H12 l:113

which are attached directly to carbon, oxygen, nitrogen or sulfur atoms, and wherein Ry, and
Ri3 are both hydrogen, R;; is hydrogen or methyl and n is 0; or wherein Ry, and Ry; together
are -CHyCH,- or -CH,CH,CHg-, Ry is then hydrogen, and nis 0 or 1.

Examples of epoxides are:



WD 2004/ 063268 PCTI EP2004/ 000068 -26 1. Diglycidyl and

di (f3-nmethylglycidyl) esters obtainable by reacting a conpound with two
carboxyl groups in the nol ecul e and epichl orohydrin and/or gl ycerol

di chl or ohydyéd) Booaogbrey T 3- met hyl epi chl orohydri n. The reactripptooi/sooesspedi ent |y
carried out in the presence of bases. As conpounds of two carboxyl groups in
the nolecule, aliphatic dicarboxylic aciggs can be used. Exanples of these
di carboxylic acids are glutaric acid, aélpic acid, pinelic acid, suberic
acid, azelic acid, sebacic acid or dinerized or trinmerized linoleic acid. It

I s however al so possible to enploy cycloaliphatic dicarboxylic acids such
as, for exambigycidyl aeq SkGmedpiglyridy) Ssiprs @btain: Mﬁa@f"ﬁ%ﬁm%i&’fm dWacid,

hexahydr onia?mgi Grodss # 198 rfloleRie bRY lBRKBANJARPEADS bigcersi dlehidrohjdiaTaNaIoR,
aromati c dicarboxylic acids, for exarggl@gq%ﬂt hal |§ acid or isophthalic acid,

can be usimethylepisnigrohysingyThe gactipn i Y cgrEied PHY In diriesengBohParesi e by

reacting a conpound with two free al coholic hydroxyl groups and/or phenolic
hydr oxyl groups and a suitagle substituted epi in,undgr al kal i ne

. i - ch| orohyd
condi t i onshS EAMPAYNEH&F B cuRew! gfouRR 'ramedme'e@&%,aalvla@t'wgwﬁ@%%@9' % G@hee
a: kalhi | tr e\ﬁeﬂ'ﬁl’ﬁampﬁtshrtﬁ :tr%sefdicjbmoifncm;usatfﬁglldﬁﬁé uafl,, acfl;f?df a@éé,ﬁ:ﬁfﬁélﬁ, acld; &ubergycl i c
al cohol s, su S €] ene glycol, . die ene col . an i gher
pol y( oxyet?ﬁ'ﬂp'éﬁ%'f a@'Py%‘?ﬂag',c agkdc%gﬁ‘ée-@?%QHV'éef'Z%'%B%f%"&ﬁypr opy- | ene)
glycol s, propane-1,3-diol, butane-I,4-diol, poly(oxytetranethylene) glycols,
Fovever, (ha/ R ARR b, B pmie oEpalieg: derBmebdtsR Fhar o SPEol s
such bas ( 1, tsﬂalwdrdbh#\allid 'abylﬂjm;mmnyﬂeltrahmwlﬂmlibiae(déf-rhxahyﬂxqpmmli@ laeiiydr) #aidaane,
2, 2-bi s(4- [0 eX - propane or 1,1
-bis(hydr&gﬁﬁ?Fﬁ%ﬁ%§9@$8ﬁ§Q=3-ene, or they possess aromatic nuclei, such as
N, N- bi s(2- hydroxyet hyl )aniline or
p, p' - bi s(2 e | am elal | ' |
et ved oM HBRSH P B HREEHEe et 8%l PapaRERtl SF ok S iy,
pyr ocat echisd used. hydr oqui none; or they are based on pol ynucl ear phenol s such
as, for exanple, on 4,4'-di hydroxybi phenyl, bis(4-hydroxphenyl) nethane,
2, 2- bi s(4- hydroxy- phenyl) propane, ‘
2, 2- bi s( 4-2yDBigyridghendi(3-methaiglyaidylp pihersaabtginablebhieattigsa dohpaymd-withiwo free

alcoholic hydroxyl groups and/or phenolic hydroxyl groups and a suitable substituted epi-
chlorohydrin under alkaline conditions, or in the presence of an acidic catalyst with subse-
quent alkali treatment.

Ethers of this type are derived, for example, from acyclic alcohols, such as ethylene glycol,
diethylene glycol and higher poly(oxyethylene) glycols, propane-1,2-diol, or poly(oxypropy-
lene) glycols, propane-1,3-diol, butane-1,4-diol, poly(oxytetramethylene) glycols, pentane-
1,5-diol, hexane-1,6-diol, sorbitol, and from polyepichlorohydrins.

However, they are also derived, for example, from cycloaliphatic alcohols such as 1,3- or 1,4-
dihydroxycyclohexane,  bis(4-hydroxycyclohexyl)methane, 2,2-bis(4-hydroxycyclohexyl)-
propane or 1,1-bis(hydroxymethyl)cyclohex-3-ene, or they possess aromatic nuclei, such as
N,N-bis(2-hydroxyethyl)aniline or p,p’-bis(2-hydroxyethylamino)diphenylmethane.

The epoxides can also be derived from mononuclear phenols, such as, for example, from
resorcinol, pyrocatechol or hydroquinone; or they are based on polynuclear phenols such as,
for example, on 4,4'-dihydroxybiphenyl, bis(4-hydroxphenyl)methane, 2,2-bis(4-hydroxy-
phenyl)propane,  2,2-bis(4-hydroxyphenyl)hexafluoropropane, 2,2-bis(3,5-dibromo-4-hy-



WD 2004/ 063268 PCTI EP2004/ 000068 -27 droxyphenyl) propane,

4, 4" -di hydr oxydi phenyl sul fone, 9,9'-bis(4-hydroxyphenyl)fluorene, or on
condensati on products of phenols with formal dehyde, obtained under acidic
condi ti ons,WO2edM63368 phenol novol aks. 3. Di (N-gl yci dyl ) PESHEBHIHENH0E: e

obt ai nabl e, for exanple, by dehydrochlorination of the reaction products of
epi chl orohydrin with am nes contai ni ng-gm am no hydrogen atons. Exanples
of these am nes are aniline, toluidine, n-butylamne,

bi s(4- am nophenyl ) net hane, m xyl yl enedi am ne or

compounds S SEEEAe) AR B Ribteal "GUsHE 0 STRER-mEARIMR RGB!
such as etonydopdensatien prodacts-op popydie wélm fermaldehyHeN ohtaingidginger dgitiic denditionsat i ves

of hydant 5, 5-di net hyl hydantoin. 4. D (S-glycidyl)
corrpounds%é‘ﬁ% %%BU?O%%BQT ‘'ycidyl derivatives derived fromdithiols, such as,
for exanple, ethane-1,2-dithiol or bis(4-nercaptonethylphenyl) ether. 5.

_E%?é 'ngs ‘éﬂnglbl (R- gflﬁ:ﬂigﬁaéonﬂjo aFé) BBﬂ'd‘nQbIEI id rbx% Xb?é&elﬁﬂ%oﬁa%{aﬁueﬁ%tf ey are

cl'opent
2, 3- epoxydgqqhqpmdyptsQofygpldyorobydmrwm amnnes contamlng two amino hydrogen atoms

1,2-bis(2 s%@gg}\l‘
r adi cIaIS( ofé(aﬁ@@%or nmu sg%‘?r%é@ vén cﬁ?ﬁ%dl 3 tlﬁace)%l @%P%Cﬂzﬁﬁzﬁ%nd n
is1lis (3"MV‘GWDQOLWHW"W%’F‘@WW@XW?%@MW

3, 4- epoxy- 6- net hyl cycl ohexanecar boxyl ate. Ow ng, for exarrpl e to their
preparation process, the abovenentioned Bifunctional epoxid may i ncl ude

smal | anouHeSsinglHdagharaong thet GiiN-giliey s PaPOHRGE hoWRNer, @fﬁe'&bhﬂﬁb(ﬁ*ﬂv'ﬁeﬂvﬁ@eéi s

nmade of d'cﬂ'c}’&éMen@Qﬂ@HQ% ééaéfhﬁéheﬁféér@tﬂ @pﬁip?ﬂéﬁéd%é@sand i Nelagiyeiagl dekit 1S
al so possible to enploy a m xture epoxi des o ferent structures.

Exanpl es oRtiegiof Qﬂa@t%ﬂsﬁ Bt 3509 5~ @5@3&1\/@&%&“&9'@ a) liquid bisphenol A
di gl ycidyl ethers, such as Araldite(r)GY 240, Araldite(r)GY 250, Araldite(r)

GY 260, Araldlte( Y 266, Araldite(r)GY 2600 or Ar Id| 790; VO
2004/ 063268 @MO@% suchas é’) -ghygig dS‘i"éaﬂH%% rive g’f’ﬁ)‘%ﬂfyﬁu%ﬁﬁers
such as Arfad ékairple; ptEnS9 21dithidl af 16 (4 ferddpiontélifyiphefiyid biet.€ (1)

5. Epoxides with a radical of the formula Il in which Ry and R4; together are -CH,CHy- and n
is O are, for example, bis(2,3-epoxycyclopentyl) ether, 2,3-epoxycyclopentyl glycidyl ether or
1,2-bis(2,3-epoxycyclopentyloxy)ethane; an example of epoxides with a radical of the formula
Il in which Ry and R,; together are -CHCHz- and n is 1 is (3’,4’-epoxy-6’-methylcyclo-
hexyl)methyl 3,4-epoxy-6-methylcyclohexanecarboxylate.

Owing, for example, to their preparation process, the abovementioned difunctional epoxides
may include small amounts of mono- or trifunctional fractions.

Predominantly, use is made of diglycidyl compounds having aromatic structures.
If desired, it is also possible to employ a mixture of epoxides of different structures.

Examples of suitable difunctional epoxides are:

a) liquid bisphenol A diglycidyl ethers, such as Araldite®GY 240, Araldite®GY 250, Araldite®
GY 260, Araldite®GY 266, Araldite®GY 2600 or Araldite®MY 790;



GI 7072, Araldite(r)Gr 6063, Araldite(r)Gr 7203, Araldite(r) Gl 6064,
Araldite(r)Gr 7304, Aral- dite(r)GrI 7004, Araldite(r)GrI 6084, Araldite(r)GrI
1999, Araldite(r)GrI 7077, Araldite(r)GrI 6097, Araldite(r)Gr 7097,

Ar al di t e(r)w0 2000085268 al di te(r) GT 6099, Araldite(r) Gl 66@8Erivoabasse(r) GT
6609 or Araldite(r)GrI 6610; c) liquid bisphenol F diglycidyl ethers, such
as Araldite(r)Gy 281, Araldite(r)GY 282pgAraldite(r) PY 302 or
Araldite(r)PY 306; d) liquid glycidyl ethers of al cohols, such as

Shel I (r)dycidyl ether 162, Araldite(r)DY 0390 or Araldi te(r)DY 0391; e)

ter opht hal? SOlEEenlh SN Be. eCeEes NRIBHST G071 ARSRSrel, T AR o
aromati ¢ @1 2omy |Ar88tEPET, 6063, ACHGHTERGT 708 ﬁlraﬂc%%T 6664 9Arﬁld|t§9GT 7604, Aral-

cycl oal i phat i resi s such as Aral di te( dz of sw tabl e

YL O and” BBFYAT 1b0s oMaldneSor 806k, ARENSGT 3085, Brpis 201K, ABRRRIGT 807
t et h w E@é@( 6, ®
pgl ;Sloygln )(;Ayﬁg et her730%z$ RE‘? Gg% or ﬁé %ﬁﬁdy g're}])g%d%g dhé s(%‘f:)hé %%Mel%ggg 09 EPN

1139, Gy braGldirYGE®B10;c) solid and |iquid polygl yC| dyl et hers of

o-cresol e-formal dehyde novol ak, such as ECN 1235, ECN 1273, ECN 1280, ECN
1299; d) solid heterocyclic epoxy resins (triglycidyl isocyanurate), such as
Ar al di t e( rc) Rjui® bBphere) Fl diglysidl! BhersQstch as eldigPG¥t2sdy Arahjlteé@érﬁSEpMaMrte?

such as Ar@{{id ( %M{%&J@ WO 2004/ 063268 PCT/ EP2004/ 000068 -29 f)

t et r agl ycitdyPeeLrfralgits Bebenzani ne or

N,NN,N-tet ragl yci dyl di am nophenyl rret hane, such as Araldite(r) My 720,

Al o Mt i b e, 5L Sy el BB g o
on 2, 2- bi HrdidiePdryagephenyl ) propane (bi sphenol A) or mxtures of

bi s(ort ho/ par a- hydr oxyphenyl ) met hane (bi sphenol F). Very particular
preference is given to epoxides of the bisphenol A diglycidyl ether type,

for exanp) ﬂiqun&\rgwcﬁiyt 64térs GF cambokylic@tidé0dieh 4eTSHENPCardafa ERErspitRgicdstdrngi-

bi sphenol F type, ch as
mellitic' ester, Araldlte PY 284 or mixtures of aromatic glycidyl esters, for example Araldite®
PT 910;

f) liquid cycloaliphatic epoxy resins such as Araldite®CY 179.

Examples of suitable tri- and polyfunctional epoxides are:

a) solid polyglycidyl ethers of tetraphenylethane, such as CG Epoxy Resin®0163;

b) solid and liquid polyglycidyl ethers of phenol-formaldehyde novolak, such as EPN 1138,
EPN 1139, GY 1180, PY 307;

c) solid and liquid polyglycidyl ethers of o-cresole-formaldehyde novolak, such as ECN 1235,
ECN 1273, ECN 1280, ECN 1299;

d) solid heterocyclic epoxy resins (triglycidyl isocyanurate), such as Araldite®PT 810;

e) liquid N,N,O-triglycidyl ethers of p-aminophenol, such as Araldite®MY 0510;



Araldite(r)GY 281 or PY 306; diglycidyl 1,2-cyclohexanedi carboxyl ate, e.qg.
Aral dite(r)PY 284; or phenol novol ak epoxy resin, e.g. Araldite(r)PY EPN
1139. Mono or polyfunctional, in particular trifunctional, conmpounds from
t he oxazol iwmeu@sa6d N the sense of this invention [cowpwmendod/fabpds ar e
known and are described, for exanple, in EP-A-0 583 807 and are, for
exanpl e, conmpounds of the fornmula OX-1 . N9 o RR12 (OX-1) Rl1t in
which Re, R9, RO and R1l1l, independently of one another, are hydrogen,

hal ogen, C7-Czo- al kyl, C4-Cl5cycl oal kyl, unsubstituted or

Cl- Gal kyl - subst i tuted phenyl, Cl-Czoal koxy. or - car boxyal kyl, ift=3,
R12 is triMaYF C'GFYl'ﬁéam?*hM'Pé?Rﬁ’i’éﬂ“tS‘P %b‘éﬁﬁe” a??’?ﬂ?éﬁ%’ﬁ?’ﬁ'&?@ﬁﬁﬁﬁ’m& 1 to 18
carbon at @ugh ad\Wiafite® MR Y20 ArhiakefMYPi£d by oxygen or sulfur, or R12 is
furthernore an unsubstituted or Cl-C4al kyl - substituted benzenetriyl

radical, Ift=2, WO 2004/063268 PCT/ EP2004/ 000068 -30 R12 is a dival ent

l'inear, brapEhRdy preiéved difunslidnahapdidesanlh fqlid bRowI@elting @ighBidyPsthers takeds,
whi ch may be i nterrupted by oxygen or or R12 s furthernore

sul fur, n
Unsubst | t OcSRRenoleBlieh a51r SXABRIS; o1 EEPIHNgIORYRNeTWIRTeRANe Gisananol A) & 1

Rl2 is a fmi&mé%|&B%dﬂh8@afarhﬁf@9§ﬁ&f9l)rﬁéthﬁﬁé3 bisphéddi Phat i ¢ radical having 1 to
18 carbon atons, ich may be interrupted by oxygen or sulfur, or Rl12 is

furthernore an unsubstituted or Cl-C4al kyl -substituted phenyl radical.

Hal ogen | syerf Férti@mrmb@renﬁé li@?iv@@ to epbxddes i thdbigphgnel Ardiglastdyn ethepspé, forll ar 'y
preferably chlorine. oCl-C20a k%/l Ié a _branched or unbr,a‘ﬂ]cﬂr%ed radi cal, for
exanpl e mS¥@YPle: delslte GHEGHY GT 1% dp 35}972’ or gpeyidep) of thebispieng! F typesughies| |
tert - butylaradite®dVW3d1Writy: 305; BRVEMYI 1,2-8R1dMRRINEdicadoRfphtdy b BERfaMite®y 884; or

phenol novolak epoxy resin, e.g. Araldite®PY EPN 1139.

Mono or polyfunctional, in particular trifunctional, compounds from the oxazoline class in the
sense of this invention [component (d)] are known and are described, for example, in
EP-A-0 583 807 and are, for example, compounds of the formula OX-1

R o
S YR, OX-1
Riot~g (OX-1)
F111 t

in which Rg, Rg, Ryp and R,4, independently of one another, are hydrogen, halogen, C;-Czo-
alkyl, C,-Cyscycloalkyl, unsubstituted or C;-Caalkyl-substituted phenyl, C,-Capalkoxy or
C2-Cgzocarboxyalkyl,

ift=3,
Rz is trivalent linear, branched or cyclic aliphatic radical having 1 to 18 carbon atoms, which
may be interrupted by oxygen or sulfur, or Ry is furthermore an unsubstituted or C;-C,alkyl-

substituted benzenetriyl radical,

Ift=2,



di met hyl pentyl, n-hexyl, 1-nethylhexyl, n-heptyl, iso-heptyl,
1,1,3,3-tetranet hyl butyl, 1- nethyl heptyl, 3-nethyl heptyl, n-octyl,
2-ethyl hexyl, 1,1,3-trinmethyl hexyl, 1,1, 3,3-tetranethyl- pentyl, nonyl,
decyl, undagghoosdszzsd hyl undecyl , dodecyl, 1,1, 3, 3, 5, 5- hexametdoybioessy| ,
tride- cyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,
ei cosyl or docosyl. A preferred neanin% 0Qf R5, R9, Rio and Rl11 is
Cl-Cl2al kyl, in particular Cl-Ceal kyl or exanpl e Cl-C4al kyl .
C4-CchycIoaIkyI in partlcular C5- C12cyc|oa|ky| is, for exanple,

cycl obut yl 0 cycl o- hex ghe C ooc | or

cycl ododec@ﬁP' %‘E&’r"éﬁﬁ@r gfagph%% é’c& Ké@{)%(%&%&ﬂawxgn paﬁlparge N, aigms,
cycl OheXy|wh|651mG‘QEHekM{en$prb‘at thyt uk@@nmedﬂuﬁhr \ohiF: b ispfuethefradre Yarc omsuBétingted ok 0 3,

in particu s is, for exanple, o-, m or

p- met hy! pr{wleﬁ‘fj@,ky'zs“@?iﬁ?‘éi’ﬁ?%%@ icalpangl 4 net hyl phenyl, 2, 5-di net hyl phenyl ,
2, 6-di met hyl phenyl , 3, 4- dlnethylphenyl 3, 5- dlnethylphenyl, 2- et hyl -
ethylpheny 4 tert - buhyl phenyl, 2-ethy|pheny| or 2, 6-di et-hyl phenyl .

Cl- C20al kd 9‘|s a branched or unbranched radi cal, for exanple nethoxy,

et hoxy, propoxy, |sopropoxy, n- butoxy, i sobut oxy, pentoxy, isopentoxy,

hexyl oxy, ptylo oct vyl ox C o)

oct adecyl oX§." S% %’%’%‘ *é%‘eﬁfeﬁfﬂ“ﬁg %?r B(cy%ﬁg‘ﬁfﬁggﬁﬁ’aﬁfg1 tP§§ %@ﬁfgﬁ'ﬁl[foxy,
in parti cuktth C@inmm)btedf oy orygenTdresulfilr, Gf &tk dex furthé@ncre Ot (réstiB&Buted or
PCT/ EP200 1 xyal kyl is a branched or unbranched

radi cal , 8‘@3‘%&%1%%8%%8%9&&*% carb- oxyethyl, carboxypropyl,
carboxybutyl carboxypentyl carboxyhexyl car boxyheptyl, carboxy- octyl,

Zﬂ??ﬁ%ﬂ?”ﬁ‘iﬁﬁ%ﬁg RS/ oS5 e R YEREBEH o i, oo

meani ng of R9, Rl o and R11 is C2 Cl12- carboxyal kyl, in particular

C2- C8car baxyal |

C2- aoar bOKEL K & o BT o BER KR e b G hob 6icpn,

be i nt er r upbéH, bge- nylgsn-batyl daitibuty), Zﬂﬁhyiwtylha-penm isopantyl bbmethyipantybd,3en t he
t

iage 1°ret ﬁgdr@tgirhpﬁaﬁﬁtﬂ E‘?é mﬁ@{ﬂ&x@ﬁ ﬁnﬁd’tﬁo s%ﬁ&p t1i}ﬂ§% Libirathethylbutyl, 1-

, 1- pentmﬁf@ylhew 3Ine1h>1henm%emectyh 9+ethy1hexyl.1m@atnme§1yiheﬂl 1,1,3,3-tetramethyl-

1
i, ot t ang E}fl'ﬁ’ényl décy’r Jno‘égwoaﬁ‘%étﬂgxdndefyl Jdolﬂ;j&ﬁcﬁﬁ‘%ts‘sx'hexametrylhexyl tride-
2
1

11
1, 1-
1, 1, 1-undecanetri decan ane-

1, 2, 3- but awbttt?tra;ﬂecyl,lpezt@epsénh%néeqw Weptas!eczl Qcmmgqqsyu or dooosyl A preferred
1 3-

cycl AesMPaer RY IRy, dnd®R3is Ci-Cyaalkyl, in particular Cy-Caalkyl, for example Cy-Caalkyl.

C4-Cyscycloalkyl, in particular Cs-Cyocycloalkyl, is, for example, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, cyclooctyl or cyclododecyl. Preference is given to Cs-Cgcycloalkyl, in parti-
cular cyclohexyl.

C;-Casalkyl-substituted phenyl which preferably contains 1 to 3, in particular 1 or 2, alkyl
groups is, for example, o-, m- or p-methylphenyl, 2,3-dimethylphenyl, 2,4-dimethylphenyl,
2,5-dimethylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl, 2-methyl-6-
ethylphenyl, 4-tert-butylphenyl, 2-ethylphenyl or 2,6-diethylphenyl.

C4-Cxalkoxy is a branched or unbranched radical, for example methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, isobutoxy, pentoxy, isopentoxy, hexyloxy, heptyloxy, octyloxy, decyl-
oxy, tetradecyloxy, hexadecyloxy or octadecyloxy. A preferred meaning of Rg, Ry, Rig and Ryy
is G1-C1zalkoxy, in particular C4-Cgalkoxy, for example C,-Cjalkoxy.



cycl ohexanetriyl, 3-oxo0-1,1,5-pentanetriyl or 3-thio-1,1,5-pentanetriyl. A
divalent linear, branched or cyclic aliphatic radical having 1 to 18 carbon
atons, which may be interrupted by oxygen or sulfur, neans that the two
bonds may bwoaostobesane or on different atons. Exanpl ecTiHPes@odooes e

nmet hyl ene, ethyl ene, propyl ene, butylenes, pentylene, hexylene, heptyl ene,
octyl ene, nonyl ene, decylene, undecyl engqor dodecyl ene. Unsubstituted or
Cl- C4al kyl - substituted benzenetriyl, mhlch preferably contains 1 to 3, in
par- ticular 1 or 2, alkyl groups, is, for exanple 1, 2, 4-benzenetriyl,

1, 3, 5-ben [ netr.i or

2 methy - SRR EARLE pofTenopd oF TR qample APPYTENY. feibe

zenetriyl cxpeihyl, &r&)@mpﬂn&érbb)wbutygcammﬁwl @érbbﬁik@&ﬁﬁbarﬁowhemeWBdsj of
the formul a one laréot her,

e hyr ogETGPMEHMORS EAIEoRge, R2ONENdec Sors ARt ST2gp -1 by
1, 3, 5- benzcarmwnsbhtylafz%mex;at-pem/lenqaéfe&é@mn‘pgwnm m‘ Riyand By ICaCcX- 1,
for exanple 2 2 ene-

2,2, 2"- (1aﬂ°°2i¥%'€¥ﬁ£b '?‘1‘%{@%&2?"2"3’4“ kéd ?‘/Péteﬁ?ﬂ’aﬁ%égg B?’Wéﬁy'z 2 2"-(1,3,5-
benzenetrlyl)trls 4, 4- di net hyl - 2- oxazol i ne;
2,2",2"- t
22 2 Ch e E A S SeS B s BAAAET 9 Sielemponionger
PCT/ EPZOOMeGﬁ@ﬁﬁﬁied b8 Dxiryeat @r sulfdr, dhdana ¢iat dirnd th«mm:mdsdeayf b@on titeesdons oxaz ol | ne
I t f b. i t
1 S weer SSRGS, ek e A MidhobEE ™ IR Ok s, B @
exanpl e, clhlvpdutadetofl, tiht1pentanblaylOX, B1-hexerdtrygh dl, O1-heptaretdyl, H , O Cdian@IHZIO H
(O%-2)  H 4 MG &ddiyt, 1, £ 3 deQanataytH 1 1 ufacanatrill 1,1 Podcandtiit 15 EhrbbdNe-
triyl, 1,2,3-butanetriyl, 1,2,3-pentanetriyl, 1,2,3-hexanetriyl, 1,1,3-cyclopentanetriyl, 1,3,5-
cyclohexanetriyl, 3-oxo-1,1,5-pentanetriyl or 3-thio-1,1,5-pentanetriyl.

A divalent linear, branched or cyclic aliphatic radical having 1 to 18 carbon atoms, which may
be interrupted by oxygen or sulfur, means that the two bonds may be on the same or on
different atoms. Examples thereof are methylene, ethylene, propylene, butylenes, pentylene,
hexylene, heptylene, octylene, nonylene, decylene, undecylene or dodecylene.

Unsubstituted or C4-C,alkyl-substituted benzenetriyl, which preferably contains 1 to 3, in par-
ticulér 1 or 2, alkyl groups, is, for example, 1,2,4-benzenetriyl, 1,3,5-benzenetriyl, 3-methyl-
1,2,4-benzenetriyl or 2-methyl-1,3,5-benzenetriyl. Particular preference is given to 1,2,4-ben-
zenetriyl and 1,3,5-benzenetriyl.

Of particular interest are compounds of the formula OX-1 in which
Rs, Rg, Rio and R4, independently of one another, are hydrogen or C4-C,alkyl, and
Rz is 1,2,4-benzenetriyl or 1,3,5-benzenetriyl.

Of special interest are compounds of the formuia OX-1, for example 2,2’,2"-(1,3,5-benzene-
triyl)tris-2-oxazoline; 2,2’,2"-(1,2,4-benzenetriyl)tris-4,4-dimethyl-2-oxazoline; 2,2’,2"-(1,3,5-
benzenetriyl)tris-4,4-dimethyl-2-oxazoline; 2,2,2"-(1,2,4-benzenetriyl)tris-5-methyl-2-oxazo-
line; or 2,2',2"-(1,3,5-benzenetriyl)tris-5-methyl-2-oxazoline.



H(CH2)4 H (OX-4) H H Mno or polyfunctional, in particular difunctional,
conpounds formthe oxazine or oxazolone <class in the sense of this

i nvention [conmponent (d)] are known and have been described, for exanple,
by H. | nat ayvetorlosszes). Applied Pol ymer Science Vol. 32, péaEb26b206b0sl986) and
are, for exanple, conmpounds of the fornmula OX-5 or OX-6 "Ria (OX-5) OOO
O RRBRs 0: 16 Rra O Oin which W»2004/063268 PCT/ EP2004/ 000068 - 33
R14 is a direct bond or unsubstituted or Cl-C4al kyl -substituted phenyl ene or
t hi ophene, and Rls and R16, independently of one another, are hydrogen or
Cl- C4al kyl_: .or H-3C N N ) S O/ Special preference |S .given to
conpounds PEfer %ﬂ‘lﬂ' &0&%@%%%%b'ﬁ??‘a\iﬂlﬁﬂplﬁ4'ﬁitge 8838 ?fetbF '%Y%’H?” in
palr t } cul ?_ha‘ib Féerbﬂédcﬂb%&bﬂ?‘b@ﬂ%rﬁj;éﬁ@ b?al%-lﬂ?]@dm@l[ C%Zi-M?@MOIfSymp- 75, 211- t

pol yfuncti on in particular difunctio ,. CO S rm I socyanat e
class in ?ﬁ%aggé}ﬁﬂ; Ye: fPh?’SaWHIR/é’HF‘PBWCt‘rt}S?prBHBﬁg%(%?’]O)é%@"lg i and are, for
exanpl e, conpounds of the fornmula IG1 O=C=NR29 N=C=0 (1 C1) in which R23
i s Cl-C2oal kyl ene or p(‘)_ll ynet hyl ene, aryl ene,, aral kyl ene or cycl oal kyl ene.

H
N N
=y \>—CH,;—CH2—</ ‘ " (0X-2)
H—7\O 0 H
H H
Hsi CH,
N N
TN oo | (OX-3)
H7\O 0 H
H H
1 H
H——N ARANTE
Yo | (©%4
H—H7\o 0 i}

Mono or polyfunctional, in particular difunctional, compounds form the oxazine or oxazolone
class in the sense of this invention [component (d)] are known and have been described, for
example, by H. Inata et al., J. Applied Polymer Science Vol. 32, 4581-4594 (1986) and are,
for example, compounds of the formula OX-5 or OX-6

hs\>_RM__</I\I (OX-5)

O 0]
() (0]
R15 Ris
R N N R (OX-6)
16 \>——H14 74 16
o” O o 0

in which



Preferred diisocyanates are tetranethyl ene diisocyanate, hexanethyl ene

di i socyanate, dode- canethyl ene dil socyanate, eicosane 1,20-diisocyanate,

4- but yl hexanet hyl ene dii socyanate, 2,2,4- and 2,4, 4-trimet hyl hexanet hyl ene
di i socyanatyeg 260%0k32432) 20( CH2) 2NCO, toluene 2, 4- d||socy@@@kgﬂmmmmﬁgnylene

di i socyanate, xylylene diisocyanate, 3- |socyanato nmet hyl - 3, 5, 5-

tri met hyl cycl ohexyl isocyanat e, naphtha#fne di | socyanat es, sul fonyl

di i socyanates, 3,3 -, 4,4'- and 3,4’ socyanat obi phenyl ,

2, 2- di phenyl propane and di phenyl ether 3,3 -dinmethyl-4,4"di- isocyanates of
dlphenylnethane 3, 3" -di met hoxy- dllsocyanatoblphenyl and 4,4'-diisocya-
nat odi pheRysisradifegibond- ﬁ@g@umtrnge@ 9aﬁacwthswgmmhenﬂmeyorémph\e@s| ;br can
be prepar gd i@, msﬁd“eha;bbfyo@wofhekaa%ﬁy@@@éﬁ%‘iql@&w%n it is also
possible to enploy diisocyanate generators, such as polymeric urethanes,
uret di one diners and higher oligonmers, cyanurate polyners, urethanes and

pol yneric ure- tW@ gof anur at e_pol y Qrs nd ¢denpal |y dissociable
adducts of Schiff' s*badgs. WWON00A/ 053268 onoif? 0000680x=34 Mono or

pol yfunctional, in part ar Ai f (g ounds formthe anhydride
class in the sense of tNfs |9vent|on [ component (d)] are known and are, for
exanpl e, compounds of the formula AH1 O~ R 20 (AH1) y 0 Oin which R24
is aradical of the formula AHla to AH 1] (AH1 g@(N+1 b) (AH1c) D /
zs (AH 1 8peqigiprafergneg spivert jo gosppoungy of thpifarmyja OFpBand@X-6in which Ry, is a

direct bond, in particular 2,2'-bis(4H-3,1-benzoxazin-4-one) or OX-7.

Mono or polyfunctional, in particular difunctional, compounds form the isocyanate class in the
sense of this invention [component (d)] are known and are, for example, compounds of the
formula IC-1

O=C=N—Rz-N=C=0 (IC-1)
in which Rgp3 is C;-Cysalkylene or polymethylene, arylene, aralkylene or cycloalkylene.

Preferred diisocyanates are tetramethylene diisocyanate, hexamethylene diisocyanate, dode-
camethylene diisocyanate, eicosane 1,20-diisocyanate, 4-butylhexamethylene diisocyanate,
2,2,4- and 2,4,4-trimethylhexamethylene diisocyanate, OCN(CH,).O(CH,).NCO, toluene 2,4-
diisocyanate, p-phenylene diisocyanate, xylylene diisocyanate, 3-isocyanato-methyl-3,5,5-
trimethylcyclohexyl isocyanate, naphthalene diisocyanates, sulfonyl diisocyanates, 3,3, 4,4'-
and 3,4'-diisocyanatobiphenyl, 2,2-diphenylpropane and diphenyl ether, 3,3'-dimethyl-4,4’di-
isocyanates of diphenyimethane, 3,3'-dimethoxy-4,4’-diisocyanatobiphenyl and 4,4'-diisocya-
natodiphenyimethane.

These diisocyanates are commercially available or can be prepared from commercially avai-
lable amines.

However, it is also possible to employ diisocyanate generators, such as polymeric urethanes,
uretdione dimers and higher oligomers, cyanurate polymers, urethanes and polymeric ure-
thanes of cyanurate polymers and thermally dissociable adducts of Schiff's bases. -



(AH11) (AH1j) WD 2004/ 063268 PCT/ EP20041000068 -35 in which R25 is -CH2-,
-CH(CH3) -, -(CHB)2-, C(CFR3)2-, -S-, -0-, -(OS(OQ-, -NHCO, -CO or

-P(O (G -C2oal kyl)- and in which the aromatic rlngs inthe formula AH1 a to
AH 1 a are wossretd tuted or substituted by one or nor ecErpsdabdoyds 9r oups,
Cl- C6al koxy groups or halogen atoms. An exanple of a trifunctional
anhydride is nellitic anhydride. Prefetggce is given to tetracarboxylic

di anhydri des containing aromatic rings. These tetra- carboxylic anhydrides
are comrercially available. It is also possible to enploy a m xture of
tetracarboxyllc di anhydrides having different structures. Preferably, the
nat ural orManPAr meliusClmma. inRativWan AfugstiogalncorpRAUAds foray thA aphyAride siass tidhes i n
nano- par tdeRdess th%qm&aﬂ&mcoe%bhedﬁ(dﬁwmnl dhdtdi8, faaawaocﬁarﬁp%uﬁ@st &thg! in
an anount of fromO in particular 0.1 to 20 % for exanple from
0.5 to 10 foymuildd on the wei ght of the synthetic polyner [ conponent (a)].
The phenolic antioxi dant and/or processing stabilizer [conponent (c)] is
preferably added to the nanoconp05|te material in an anmount of fromO0.01 to

5 9% in particular 005t05% f exanple fromO0.1 to 2 % based on the
wei ght of the synthetic pon onent (a)]. (ﬁg@ nono or pol yfunctional
conpound sel ected fromthe cl H& isting of t poxi des, oxazoli nes,

oxazol ones, oxazi nes, |socyana es nd/or anhydri des [conponent (d)] is
pref e- rably added to the nano®npOsite material in an anount of from0.01
to 5 % in particular 0.1 to 5 % for exanple from0.1 to 2 % based on the

wei ght of .t he. t.heti 0 [ C ane .a)]. In addition to conponents
(a), (b),|?$§m§ 'Eafmﬁﬁﬁ°L%§§P“H&h§ggﬁg%§$¥é materials may com prise
further additives, such as, for exanple, the followi ng: 1. Antioxidants 1.1.

Al kvl at ed nonophenol s, for exanple 2,6-di-tert-butyl-4-nethyl phenol,
2-tert-butyl -4, 6- di nmet hyl phenol , 2, 6- di-tert but yl - 4- et hyl phenqg| ,

2,6-di-tert-bwgy but yl phenol 2 S er bu WO 2004/ 063268
PCT/ EP2004/ oooo O

(AH-1a) (Ai-1b) (AH-1c)
X
(AH-1d) (AH-1e)
o g XX
(AH-1f) (AH-1g) (AH-1h)

CH,
—CH,

(AH-1i) ’ (AH-1))



36 tyl-4-isobutyl phenol, 2,6-dicycl opentyl -4-nethyl phenol,
2- (a- et hyl cycl ohexyl) -4, 6-di net hyl - phenol, 2, 6-di octadecyl -4-net hyl phenol
2,4,6-tricycl ohexyl phenol, 2,6-di-tert-butyl-4-neth- oxynethyi phenol,
nonyl phenolwowkisobs268 € | i near or branched in the side chairmpoofiosoaxanpl e
2, 6-di - nonyl - 4- et hyl phenol, 2, 4-di net hyl -6-(1'-net hyl undec-1"'-yl)phenol,
2,4-dimethyl -6-(1"- nethyl heptadec-1'-yhkyphenol,
2,4-dinmethyl-6-(l"-methyltridec-1"-yl)phenol and m xtures there- of. 1.2.
Al kvi t hi omet hyl phenol s, for exanple
, 4-di octylthiomethyl-6-tert-butyl phenol, 2,4-dioctyl-
hi onet hyl - 6- net hyl phenol , 2, 4-di octyl t hi onet hyl - 6- et hyl phenol ,

di - dode ewich mzpmadml ~6H mqy;tyL@v(M)@J C ¢F§2 , 48y AR oYONB(9S 003 -&p) at ed

kv
4-
|
6-
E AT e R e
6-
5-
5-
(0]

di phengfitutett acsmﬁrut@vbpw@mn@ére CrGaltyl- groups, [Tt Galkpdy grups @hdalogen

dl-tert but yl - 4- hydr oxyani sol e, 3,5-di-tert-bu- tyl-4-hydroxyani sol e,
di -t er®@BRt yI - 4- hydr oxyphenyl stearate, bis(3,5-di-tert-butyi-4-hy-

xyphenyl ) adi pate. 1.4. Tocopherols, for exarrpl e a-tocopherol,

’r

3-tocophero ero C e a mxtures t hereof (vitamn E
o Oy ar el T B iRshy A e Fefih aﬂw& ( )
2,2 -thiobis(6-tert- butyI 4 rret hyI phenol ), 2, -t hi obi s(4- octyl phenol),

4.4 -0 ol SO£nd R Y0 1 SrlTER BB ORI ﬁgﬂtg‘nyagogeoagﬁc e Ty \ei

4, 4" - bi s( Zafodylivestnhydiridés hyei comyneradaily la)ailatiles (il i§ iat$e .pogsiBle to employ a mixture of
Al kvl i den

2, 2" - ot nyPRLCR e oot BSOS tterent spetutes 5 o
rret hyl enebi s(6-tert-butyl -4-ethyl phenol )

2, 2" - et hy, . _
2. 2 ot ol SN U f*@%ﬁ% GridarBhee) %e@‘*% gPoh %/l'oes'n"g 108 FEaen 1 -4
met hyl phenwgrticlesicampangn jbb]emrteset(tzin '@ed\amp@mpobm wiajsiakinen amount of from 0.01
2,2' -ethyl 1t %

> % et hylﬂlo eneg!@% lc%ﬁgfrj tgﬁ? %/ésxg yI ! )é)nsoﬁo)w %, based on the weight of the
2, 2' - met hysyathetis rqlengrdcorepangnl@n- zyl) - 4- nonyl phenol ],

2, 2' -met hyl enebi s[ 6- (a, a-di net hyl benzyl ) - 4- nonyl phenol ], 4, 4'-nethy-

I eneb| s(2,6-di-tert-butyl phenol), )

4, 4' - met hyTherrhenelicaantiexigiars angfor prasessing sekilizen joomponensi(e)] i prefierably added to
but yl - 4- hygg ﬂéﬂdcgﬁfﬁs.‘.lfyﬁ'\%ﬁﬂ% )ah%&ﬁt of from 0.01 tZ 5 %, in particular 0.05 to 5 %, for

2, 6-bis(3-tert-but 5- net ¥ roxybenzyl
example from 0 1102 %, based on the welght of the synthetic polymer [component (a)].

2
t
2,
hy
2
2,
2
3
d
(
1

The mono or polyfunctional compound selected from the class consisting of the epoxides,
oxazolines, oxazolones, oxazines, isocyanates and/or anhydrides [component (d)] is prefe-
rably added to the nanocomposite material in an amount of from 0.01 to 5 %, in particular 0.1
to 5 %, for example from 0.1 to 2 %, based on the weight of the synthetic polymer
[component (a)].

In addition to components (a), (b), (c) and (d) the novel nanocomposite materials may com-
prise further additives, such as, for example, the following:

1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-



met hyl phenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-mnethyl phenyl) but ane,
1,1-bis(5-tert-butyl-4 WD 20041063268 PCTI EP2004/ 000068 - 37

hydr oxy- 2- met hyl phenyl ) - 3- n- dodecyl ner capt obut ane, et hyl ene gl ycol

bi s[ 3, 3- bi W@B2004/ea3268 but yl - 4' - hydr oxyphenyl ) butyrate], PCT/EP2004/000068

bi s(3-tert-butyl -4-hydroxy-5-net hyl - phenyl ) di cycl opent a- di ene,

bis[2-(3" -tert-buty(-2'-hydroxy-5'-nethggbenzyl)-6-tert-butyl-4-nethyl phenyl
J]terephtha- late, 1,1-bis-(3,5-dinmethyl-2-hydroxyphenyl) butane,
2,2-bis(3,5-di-tert- butyI 4- hydroxyphe- nyl)propane,

115 5 SRl R R R o) SRR A SR

S- benzvl cpharpnbu _ebsdiodtadecyXérrethyIpBehol 32 @-frb%ldsrtexylﬁhéndb uppHdiderttbutgdidamethoxydi -

{1 eyt - AR BRGEreE rerdp Sl R Bed R B EEHARE P o

tris(3,5- (ﬁs-dlmwwm;mthytﬁhblydlr Bﬂydnaelhyﬂf;}(ahinamylubded #-yl)phenol, 2,4-dimethyl-6-(1'-

e iR P P R RERG A & SR RO NARNE! i mixcures there

i sooctyl - 3f5-di -tert-butyl -4-hydroxybenzyl nercapt oacetate. 1.8.

Hvdr oxvbenzvl at ed nal onates, for exanple

di oct adecyl -2, 2-bi s(3,5-di-tert-butyl -2-hy- droxybenzyl) nal onat e,

di - oct adedy. -AtGiomethyiohanals,-fd- éxadiptexs,4 iavhfthipiristhyk§-tgrivaiitplpbere), 2#-dioctyl-
S?SFZ}"( F&ﬁgﬂ%ﬁ@té‘metr&p%eﬁ’&s(234 FioQyitisHhdtrylalathyishiehbE " 28 RIS AT ARR4S:

t r amet hyl menylphemeknyl | - 2, 2- bi s(3, 5-di -tert-butyl - 4-hydroxybenzyl ) mal onat e.
1.9. Aromatic hvdrovaenzvl conpounds, for exanple

1,3,5-tris(3,5- d|-tert butyI 4 hydroxy benz?/I) 2,4,6-trinmethyl benzene,

1, 4- bi s( 3,1=3.dilvdrequinangs yaind zalkyete R %awpbeﬁﬁ-&#rt@ﬂhlmmb'eﬁb%e
2,4,6-1ri %gné Q'E&l%& bwrhybrodu har%r %yeﬁaﬁséh)ynﬁ%abmoae 19 6-digheAv a0t tade-

conpounds
2, 4- bi S(O@ypp(ympeg{ggg)dj-@er( Qutglhxﬁroqt@qnebg,@;ql-teﬂWT%Woxyamsole 3,5-di-tert-bu-
anlllno) -di- -4- -di-tert- -4-hy-
S oot y1 mer ot B G b S S R e BRI oSS IS Rty
azi ne, droxyphenyl) adipate.
2-octyl nmercapto-4, 6-bis(3,5-di-tert-butyl-4- hydroxyphenoxy) 1, 3 5-triazine,
2,4,6-tris- (3,5- d|-tert but yl - 4- hydr oxyphenoxy 3-triazi

, 5-tri sl(aﬂmeﬁt iqsexpmple. Hﬂ@ﬁ%ﬁ%érﬁtoﬁwhﬂ%omﬁm%@e &tOCOPheml and
-tri s,ﬁ,ﬁrupégrtﬁerggft(y,ltan%n@dr oxy- 2, 6-di net hyl benzyl )i socyanur at e,
-tris- (3,5-di-tert-butyl-4- hydroxyphenyl ethyl)-1,3,5-triazine,
-tris(3,5-di-tert-butyl-4-hydroxy-
| propj, 9@#&0&@&?&1% n e'ihéré't@? bfhﬁ’nple 2 2'-th|ob|s(6-tert-butyl -4-methylphenol),

-tris 8/ ¥ enzyl g at e
22' th|obls(4-octylphen h, 44-thl0blS(6 ert-butyl- -methylph nol) 44-th|ob|s(6-tert-butyl-2-
methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), 4,4'-bis(2,6-dimethyl-4-hydroxyphenyl)-

disulfide.

n

U'I‘< U'ICDU'I

1.6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)-
phenol},  2,2'-methylenebis(4-methyl-6-cyclohexylphenol),  2,2"-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-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(a,0-dimethylbenzyl)-4-nonylphenol], 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-
butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-
methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis(5-tert-butyl-4-



1.11. Benzvl phosphonates, for exanple

di met hyl -2, 5-di -tert-butyl -4-hydroxybenzyl phospho- nate,

di ethyl-3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e,

di oct adecylvdo 260dio636y t - but yl - 4- hy WD 2004/ 063268 PCTI EP2004r8090/H6ss - 38

dr oxybenzyl phosphonat e,

di oct adecyl -5-tert-butyl - 4-hydroxy- 3- ne%p yl benzyl phosphonate, the cal cium
salt of the nonoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzyl phosphonic
acid. 1.12. Acylaninophenols for exanple 4- hydr oxyl aur ani |l i de,

4- hydr oxyst earani | i de,

(3,5-di-t ByquWmeﬂwlnhyauﬂ)oivmewrwaammr@, ethytene Eglyspls Rig[3,3-bis(3"tert-
6- (3. 5-di piggrd hpa%wphémﬂ%qupampherb{é(h@érﬂeutgm-ﬁymy% weihbn mwm@enopaha{hydrl c

al cohols, e’g n- oct anol i-0 oct'adecanol ,

1, 6- hexanélﬁ’f‘@l big[2¢(3' tﬁsrba%arfb'ﬂroxwhmie@ﬁ@e@ypzﬁoneﬂ byty%m%@dmwﬁrepwa@pem yl
gl ycol , t pirodifef. B%lgﬁam%woi hydi'é gaﬁ%yl)ﬂnﬁé}% 9'2}23%(,3 M.L@&meﬁmy&bmﬁbq

pent aer yt hr| ‘tol, tr| s(hydrox i socyanur at e,

dr oxyet hy ny\peRange, 3 B hyeyoxyRr el szfﬂbﬁodecv%ercamobutane

trimet hyl hepgnedia@-teriLbitfRtHytoRY-2-Ré l)pentane.
4- hydroxyrret hyI - gEsphosprt%fimzlj{},G 79”' otgg |c¥():'? o[2.2.2]octane. 1.14. Esters of

6- (5-tert-butyl-4-hydroxv-3-methvl phenvl ) propionic acid with nono- or poly-
hydric al gh@-sN- @ng.S-Bériz soRigbaREs, . foﬁéﬂ@éﬁ 3,5!3,gqteaéutdrt-bmtylammhroxyd:-

oct adecanol , , 6- hexanedi - , nanedi ol | ene
S o o Py et SEEERT- -3 S SRy B no e eI S oS, Vigeaidverey-
gl ycol , t Bisadilent-BigibehyimdreadicHtionsd, y thhy(, swu-temmum(mmrmwtzwdmm@ oQysupur at e,

N, N - bi s- eth am d u a apent.a |,

trimet hyl ﬁ%{:éﬂ@% )&2 %Wyﬁ)ea;)&dgagtﬁ ﬁ&a&?e ?bls g ¢ QFI)-? rt-b qtiy groxy-

4- hydr oxy retdyl)sulfidep I%GS(WI«’:&SZ dﬁeﬁ-&fyl-%ﬁdﬁb%b@hi;{lrﬁerﬂa;ﬂb&l@aﬁae ;
3,9-bis[2-{3-(3-tert-

but yl - 4- hydr oxy- 5- net hyl phenyl ) propi cnyl oxy}-1, 1-di net hyl et hyl ] -2, 4, 8, 10-t et
raoxaspi r d[85. Bjdroxybeleytaiee. niblchatesFStre exangile dloctadecyl-z 2-bis(3,5- dl-tert-butyl-z-hy-

R it L e e R e L DL
1, 9- nonaneddenylmerepindtiama, 2gj|§(6;5|-ds-tel't-t2utyjf4elmirm@|bmzyl)meloqmﬂ.ta,t y Ibisfd-{icH8,3-te-

Egh?g;‘ra;?%#raﬁl?g\y%h%@&e(mﬁigr oxﬁg/(et%h % '4'h lﬁ%’iywaﬁglgﬁ?tgl( %gglr oxyet hyl ) ox-

am de, 3-thiaundecanol, 3-thiapent adecanol tri met hyl hexanedi ol ,

trimethyl U ]
- phospha- g,_%_»‘g_&{ﬁ% h ber%_r i L 1lor exanlwpli g 3 Etrlsés X3 dl ert butyl-4-hydroxy

3.5-di-t elbli'«'ﬂ?t)'l)tﬂﬁ 6ﬂlwmlbﬂ(\zplhI%nV|1 érb@fﬂ i‘dH@I‘t@UM ﬂﬁymm@ené\ﬂ -HabHpHgtiame- al co-
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy-
anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine,  1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
zyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine,  1,3,5-tris(8,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)-hexahydro-1,3,5-triazine,  1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-
cyanurate.

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-
nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-butyl-4-hy-



hols, e.g. with nethanol, ethanol, octanol, octadecanol, 1, 6-hexanediol,

1, 9-nonanedi ol , ethylene glycol, 1,2-propanediol, neopentyl glycol,

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

pent aer yt hwo edog/odsnéss ( hydr oxyet hyl )i socyanurate, N, N - bipetipthogopedshyl ) ox WO
2004/ 063268 PCT/ EP2004/ 000068 -39 am de, 3-thi aundecanol,

3-t hi apent adecanol , trimethyl hexanedi ol g trlnethylolpropane 4-hy- d
roxynet hyl - 1- phospha 2,6,7- trloxablcyclo?Z 2.2]octane. 1.17. Anmides of
5-(3.5-di-tert-butyl-4- hydroxyphenvl)proplonlc acid e.g.

N, N -bis(3 5-di-tert- but - 4- hydr ox n xamet h ned|

NN bi o( SIGVERZYIBhaSPBORE)S TRy R Bl T, SRS b AP B

N, N - bi s( Zaliuf salt@F ﬂrebﬂér‘;deﬂﬂﬂ Batelr speyspdiasy- bazmhmd*ybbijzylmﬁbai}‘loﬂ% acid. _

N, N -bis[2-(3-[3,5-di-tert-butyl -4-hydroxyphenyl ] propi onyl oxy) et hyl ] oxam de

(Nau- gard(r)XL-1, supplied by Uniroyal). 1.18. Ascorbic acid (vitamn Q)
1.19. Am ni. mylamgﬁértofs 60 exaneTd-Bydibidauiinilits, ohpdrskyspeapdrilials| eagidNani ne,

N, N' - di bu- |
N, N - b: s(?gﬁ ﬁd’& ¢ Bhe%swagﬁedl anmine, N, N -bis(l-ethyl-3-

met hyl pentyl) - p phenyl enedl am ne,
N, N' - bi s( | h 1 he N .N' ,-d| cy-.
cl ohexyl - p~pheA ) : Z ‘H“hfﬂ°ﬁ8 or polyhydric
N, N - bi s( %Id@ﬁﬂbté]g Iv)mpmembaaybma@d; @-m:taﬁol |-octanol octadecanol 1,6-hexanediol, 1,9-

i < o phoryrenell AR QoL T EPr a@ﬁeﬁaopﬁﬁ%ﬁ S TRLOEk S oheb, 8.

N- cycl oheXatle- jlyeol phriethylene- leem,y berﬁtad'ymmonems(hydroxyethyl)lsocyanurate N,N*-bis(hy-

4- (p-tol ue ssul di I am yl

secrbutyl EONHBHTRN: o ranagRpRc A PahpriateRRpdl MbeRURERpedR imethyiok
4-1 sopr opqng:dinp,lmhudrexyamnybj pNeﬂiharg(ds 7trioxalpibydof2. aﬂlomta,ne

N-(4-tert-octyl phenyl)-1-napht hyl am ne, N phenyl-2-naph- thylam ne,
octyl ated di phenyl am ne, for exarrpl e p,p -di-tert- octyl di phenyl am ne,

4- n- but yl -1. siEstyed eh B4 ‘ thyiphenyipropivaicoadid with opdren @i poly-

o oo var hATUEBRCRR wif "ée‘? "3?’ eeﬁarﬂ?'yaﬁ%w'pp%ﬁ'w rastaeeans) 1PN enol
2,4 -di am ohotj@-ptx;mmydmbtelﬂaﬁm,e dlycbl, - igt- anmpamdiaqrb,hmmpbmmlt divood, thindibthidenél'ghycelf r a-
eyl 4. 45l o) RRSRNLIPL R0 erki Bl (R TEIGYRARARPABASE B

I-guani
bi s[ 4- (1 ,(Bydrakyetbylyoxhimidey |3)thiaengdchnati wlapeetadewtoyltametﬂlylhexanedlol trimethyl-

phenyl - W@éﬁ%ﬂ!og{ﬂ Pﬁ‘ax% @F{-Bﬁé‘spﬂé-z,@ﬁf?bx%&%ﬂiﬂ.%&éﬁ&d3,9-bis[2-{3-(3—tert-

tert-buty
butyl-4- hydroxy-5 methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5]-

undecane.

1.15. Esters of B-(3.5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-
hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,

ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-



am nes, a mxture of nono- and di al kyl at ed nonyl di phenyl am nes, a m xture of
nono- and di al kyl ated dodecyl di phenyl am nes, a m xture of nono- and
di al kyl ated | sopropyl /i sohexyl - di phenyl am nes, a m xture of nono- and
di al kyl at edvo goos/ed3pdsy | di phenyl ami nes, 2, 3-di hydr o- PCT/EP2004/000068
3, 3-di net hyl -4H 1, 4- benzot hi azi ne, phenot hi azi ne, a m xture of nono- and
dial kylated tert- butyVtert-octyl phenotdy azines, a m xture of nono- and
di al kyl ated tert-octyl phenot hi azi nes, N allyl phenot hi azi ne,
N, NN N ,N -tetraphenyl -1, 4-di am nobut - 2- ene. WD 2004/ 063268 PCTJEP2004/ 000068
-40- 2 rbers,and light stabilizers 2. 1. . .
2- (2" - I—NdFB"lg? ﬁéﬁ?‘l‘ﬁdﬁgﬁ%’t?%g @gecqrg tgwg@%gxanedlol, trimethylolpropane, 4-hy-
2- (2" - hy dexyméthylimesHosb 2 By2-rieribidyclof2(d.218cthse.
2-(3,5 -di-tort- butyI -2' - hydr oxyphenyl ) benzotri azol e,
2-(5 -tert-butyl -2'-hydroxyphe- nyl )benzotri azol e,
(2" - hydnquAﬁn 1of 13- S-dl-ktihfRY b i cbaaac&g i n,mbne(ss di-tert-

2-
3 Ver bl 9¥dtr@wph¥n¥mwow?@ff%w%8&ﬁ T AR s E—
2-
h

(3" - secphéHyyrogho nyt)mmethéhraﬁudehwdNontﬁwteaytéatibeﬂmhwraz;fﬁhenyuanmanyi)hy-

> (57 g RV RRE - sy BHBRGTsenebeniapioayionethyloxamide  (Nau-
2-(3", 5" - bheibrr-a; ﬁ]pﬁﬁéd‘w lbﬁﬂ}é'k{li)) 2 - hydr oxyphenyl ) benzotri azol e,

2-(3 -tert butyl - 2" - hydr oxy

(2-octyl oxycar bonyl et hyl ) phenyl ) - 5- chl or obenzotri azol e,

2-(3 -tert-ﬂauAg@rtﬁcaiuaMtanmd)yl hexyl -
oxy)carbonylethyl] 2' - hydr oxyphenyl ) -5-chl or obenzotri azol e,

2-(3 -tert-butyl-2'-hydroxy-5"-(2-
met hpxy can hgnﬁdnlﬁ‘ﬁdzwl tihpﬁb@rﬁtsJ fbr @(aﬂ’(idl@N,Nﬁlﬁﬁwﬁréﬂ)m@h@nylenediamine, N,N'-di-sec-bu-
(2);(§/g a; Lgawggphéww_gl%ﬁéegﬁ@g@%(ﬁ é-i rlntgt?\illpentyl)—p-phenylenediamine, N,N'-bis(1-ethyl-3-
2-(3' -ter tmdtlwlp,ehtya p-dmeriylenqdlérhmézNcN:ibiel(Dmﬂgrhbpﬂyy-lp-phenylenedlamine N,N'-dicy-

t hyl) ph t
> (5 | For COBHRGRPBEAIS RS une, | MNPty wapBuIRTPdRIe - SNERfpRG Y-
FZ)P(egyl_ zjggmmyfenladlahme N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-N'-phe- .
2' - hydr ox;?’-gl)éd'gl%fylims{%%c%%ﬁby' gﬁ%@rﬁ@@@%wg ﬁﬁhgﬁﬂ %;a}nﬁgéﬁ\l-c%%hexﬁwﬂy
2, 2' - met hyphenyepipbémddnedianne- 4-(rtomemdsiifarbop)giphedydreing,ot NiNizirheath@-NN'ghenol ] ;
th t . -1.3" - -hi- . . .
Lyl -5 - (o SR P SRR ARG fieBonfiye, NibiaBtonviamine, 4-sopropogyeiphenyt,
poI yet hylb @mineg Nyenyl- Boaphtrﬁwamm-lzl ?mcwezﬁm-1 napitteylamire =N-phenyl-2-naph-

-tert &%ﬁé an 0

2. [2ef hyd'r’%’}gm"ie (4 t%yd' eﬁéF‘:" 2@)%"""%18% "téﬁ '?I@i'%‘h e S5y 1) -

benzotri agmlr@pheno 4butyrylam|nophenol 4-nonanoylam|nophenol 4-dodecanoyam1nopheno| 4-

2-[ 2" - hy disgi¥scanaidmihophetiol, & WisiRiethoktenNamine, ( 2, GateABURYL RRRAN)ARR&NY | ] be

- methylphenol, 2,4'-diaminodiphenyimethane, 4,4'-diaminodiphenylmethane, N,N,N',N'-tetra-
methyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane, 1,2-bis(phenyl-
amino)propane, (o-tolyl)biguanide, bis[4-(1',3'-dimethylbutyl)phenyl]lamine, tert-octylated N-
phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyldiphenyl-
amines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and
dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopropyl/ischexyl-
diphenylamines, a mixture of mono- and dialkylated tert-butyldiphenylamines, 2,3-dihydro-
3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and dialkylated tert-
butyl/tert-octylphenothiazines, a mixture of mono- and dialkylated tert-octylphenothiazines, N-
allylphenothiazine, N,N,N',N'-tetraphenyl-1,4-diaminobut-2-ene.



zotriazole. 2.2. 2-Hydroxybenzophenones, for exanple the 4-hydroxy,

4- met hoxy, 4-octyl oxy, 4-decyl- oxy, 4-dodecyl oxy, 4-benzyl oxy,
4,2',4"-trihydroxy and 2'-hydroxy-4,4'-di net hoxy derivatives. 2.3. Esters
of substit uyedooaehkgsubstituted benzoic acids, for exappifPp2004/000068
4-tert-butyl phenyl salicylate, phenyl sallcylate octyl phenyl salicyl ate,
di benzoyl resorcinol, bis(4-tert- butylbg@ zoyl )resorcinol, benzoyl
resorcinol, 2,4-di-tert-butyl phenyl 3,5 |-tert-butyl-4-hydroxybenzo- ate,
hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl

3,5-di-tert-butyl -4- hydroxyben- zoate, 2-methyl-4,6-di-tort-butyl phenyi

3, 5- di - t e2tUMiabgorbarsiand dightstabilizerst e. WO 2004/ 063268 PCT/ E92004/ 000068 - 41
2.4. Acrylates, for exanple et hyl a-cyano-[i, (3-di phenyl acryl ate, isooctyl
a- cyano- p, p-dllhe- nylacrylate _nethyl a- carbonethoxyC|nnanate met hyl

a- cyano- p2detd 5. piriazples.e for lRxagIple 2-(2*-hydroxy-5'- methylphenyl)benzo—

a- cyano- p1@5|@%’ 2-5% %ea.t}embafyn@waﬁomh@ﬁwgﬁe z&né‘zerebogrznnam@rmw

nanat e and rbomret hoxy- p- cyanovi n -2-met h dol i né . keI
corrpound s nypoﬂnz@gw e2-fR'-bxdrpxy=arihi &(%ggtr@methylbutyl)phenyl )benzotriazole, 2-(3, 5' dl-

2 -thi Ol?érﬁﬁd&yl(zlhgldréxﬁhbﬁ} @-Hﬁéﬂauénzo&mwh) p@@ﬂle}bb&mhhﬁﬁm&ymnietﬁym% 1:2
rrpl ex, Wwth or wt ti onal ﬁ%F%‘i’ such as n-

triet hanol“&‘ﬁrﬁﬂ%‘lo&beﬂzﬁy%ﬁ%e&@ -8pchyy Yhy-2" hyc{m)@lphenyl)benzotnazole 2-(2"-

di but yI di t) ur@ﬁ@n LG pheriti) Eé?@btnﬁﬁlé So- gé 5LdqeBmMgRS waromeﬁ@)beﬁzcgnazbtée
nmet hyl or eth est'er, of 4 dr oxy- di-tert- buzé‘ldbenz osphoni ¢ aci d,

ni ckel comrdB @@(%ﬂ-qkreetbxlbm -2eh rowhezwh%\zetfdyz%e %Wbﬁ@w -hydroxy-5'-

nyl undecylixeg boRyIEthGHpHeRTIRb 2K BRobEAZOtrazol 2-(3'-tert-butyl-5'-[2-(2-ethylhexyl-
1- phenyl - A& Iaﬂ%ﬁr % ?'%& w?azo | e, Wzotrhazgre vvith(- (?ut ua%ld El(or?aly Ielxyands.

2.6. Ster ,oggp@rpowlq{mé]- @y@rwy@gnyl)—%phlgwgwoglazole 2-(3"-tert-butyl-2'-hydroxy-5'-(2-
bi s(2, 2, 6, nﬁe‘tlﬁcﬁ? éﬁa{yi'éfﬁyl)ﬁh&yf)@f éﬂ&bﬂ&ﬁ@ﬁﬁi&@ 2-(3-tert-butyl-2'-hydroxy-5'-(2-meth-

bls(2266t ranmet'h per.i succin

bis(1,2,2 oesw@rq?@memmwwgmﬁ ¥Edy| )s%b?a&egi-@wl-2' hydroxy-5'-(2-octyloxycarbonyl-

BI SE% gctz yaltrqu hegv%tﬁhééng?nk%lé arr@téayienébuwl gepL(gysthyrRRAGIN Rirbonylethyl]-2'-hydroxy-
| S

n- butyl - pée@u' P%%"E“%H'Py? (3 CEP%%V&%W@mﬁﬁ@P@M'HP@Y')P%OH@ﬁ%n%éﬁ -tergslputyl-
1- (3 h?/dr X KRGS (2~ %oaetﬁoﬁmbl%bltﬁﬂéfﬁyl bnylodhzetfigxald)i REL iridthRerfbi[£UGELS 8L C
acCl | hear or clic condensa

NN - bi s( 2ot SReRHRez R fRenal e seaRe P RioncRrait &f Z1g-tertou-

4-t er t - octiyisa(@-methdxyzatbonyl6thlIpLchylirokyShenyll-2Ribagzotriazole with polyethylene glycol
tris(2,2,6,6-tetranmethyl-4-piperidyl)nltrilotriacetate,

totraki s( (8, O[R=ICHL £ RS TYACAZP! PEVIEN i 1 uch B AfiELR: s s 2t o

et rane-

azol-2-ylphenyl,  2-[2'-hydroxy-3'-(a,a-dimethylbenzyl)-5'-(1,1,3,3-tetramethyibutyl)phenyl]-
benzotriazole; 2-[2'-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(a, c-dimethylbenzyl)phenyilben-
zotriazole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trinydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, for example 4-tert-butylphenyl

salicylate, phenyl salicylate, octylphenyl! salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-
zoyl)resorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-
ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-butyl-4-hydroxyben-
zoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.



t hyl pi perazi none), 4-benzoyl -2, 2,6, 6-tetranethyl pi peridi ne,
4-stearyl oxy-2, 2,6, 6-tetranet hyl - pi peridine,

bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-butyl
benzyl) - nmavonaioe63268 PCT/EP2004/000068
3-n-octyl-7,7,9,9-tetranet hyl -1, 3, 8-triazaspi ro[ 4. 5] decane- 2, 4- di one,

bi s(1-octyl - oxy-2, 2,6, 6- tetranethylplpg{LdyI)sebacate

bi s(1-octyl oxy-2, 2, 6, 6-tetranet hyl pi peridyl)succi- nate, linear or cyclic
condensates of N, N -bis(2,2,6,6-tetranmethyl-4- plperidyl)hexanethylene-

i am 4- hol 2 hl f
gl 2m g?o?m&&‘& C)orl g)?ample et IyIC oc-c%r?o-& B~ dlp%ewléc?nzllét%e isooCty! &-%an%- td‘iephg-
but yl am neyideiafd, Q‘nétﬁW Q%F%Heﬂ\di%lhr@{ﬁéte 1pdthot to(éy%ﬁbJPemé‘tﬂﬁ p-methoxycinna-

1, 2- bi s(3-am nopropyl am no) - ethane, the condénsate o
2- chl or o- ma@e onuixw-ﬂyamt@rmaﬂwhmmt@xzcmae%rmaﬁhﬂt apRIPopsthoryPymethoxycin-

1,3, 5- ”' ;ﬂ&%-#}-& Bb@étﬁoﬁﬂﬁ- ngaQ{OQRM SRARNiRsdIRS e

8-acetyl - ecyI
thyl -1, 3, 8 trlazasp|r0[4 5] decane- 2, 4- di one,

3- dodecyl s (_lﬁ;}ék @gﬂﬁ@&@hé afBPEJZ%l\%e n%&ec,rdngkgx 936{ 2.2 fhllqbqjéé@m? g%‘ tgfrémé’thyl-

3-dodecyl -1 = 'ent yrro di one,
m xtur e ofbuty)prenatiesigh @sythe 4Hdort: 3tcempgekowr;h or \EITTEJUBHd@Wf@hﬁ@WB sugeas oi ne a

condensat Bo Ot r am ne
and 4- iycﬁ’é‘ 5@"%51%'?1@5@&%”\?7\5 N RERIS A Riee kel M RoBb e

di chl or o- Incselfﬁadts ioh theneonealigb asterss &tde ther methyl o elng-esterneif-Bysiyornd. S tetthane

and 2,4,6 t | on f 2-hvdroxv-4-meth
2 but yI am‘b'injfg!benémrﬂéﬁno@c?%% trﬁc%/klﬁﬁédgﬁe@éls‘r’]&; kbtoRighes, e.g. of 2-hy ro>:§y 4-met othy E?hG] ) a

condensat @y@ﬂd@y%eﬂe&m aigkel Aomplexagl ob 1 -pheny- &d@ﬂW@gwd@xmrﬂ% Wil ogavitie] |

as N, N-di l@,u{gdcmm@q,ggmis 4-butyl am no- 2, 2, 6, 6-tetranet hyl pi peri di ne (CAS Reg.
No. [192268-64-7]),

N (2, 2,6, 6-tetranet hyl - 4-pi pe(dyl)-n-dodecyl succi ni mde, N(1, 2, 2,6, 6-

pent anet hyl 6. 4stBfi 'iﬁ&ﬂ&ed’aﬁﬂ%ﬂf&ﬁé@%ﬁw fﬂsﬂ@ZGGtetramethyl 4-pi erld sebacate
2- undecyl %\ cane, a

eact|on HHREE BrameRytBbeRDRHETRP (LB HAETe 3@*—%—9 siid)sebacate,

? &i gl af filh%(msaylpkyr -9.26%6-fehd ety P4-piperidi s sdacate obiy(d[2,2)6,6-pentamethyl-4-piperidyl)
IS

pi pe(dyl o{é?f@f'%&ﬁﬁ?ﬂ gu&ﬁa Mm@gwgpﬁ)ma& e condensate of 1-(2-hydroxyethyl)-

N, N - bis- fmwltetﬁnﬁéth)huﬁ(yaro&y;ﬁp&ndtrﬁt &mdTeuccinic acid, linear or cyclic condensates of

Elh)r/r; ﬁbg;%ﬁ@ﬁg}%éﬁgﬁéﬁg‘e ry@%gdgﬁ Whexarr({le’tlgliy}leensedE;\rm|nt—:!c and 4-tert-octylamino-2,6-di-
1,2, 2,6, 6-opbm-a3;5t-thailne4 the(2 e BG-etramiethgi-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetra-
P e D e koA LR o34 ot
2,2,6,6-t elhylmpmaillydne% a+benmyl-p 216, Gitetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyl-
b5 20 A 2 AR o5 i DB 520 BB
malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, bis(1-octyl-
oxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succi-
nate, linear or cyclic condensates of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylene-
diamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-
butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and  1,2-bis(3-aminopropylamino)-
ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-
1,3,56-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetrame-
thyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyr-
rolidine-2,5-dione,  3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrrolidine-2,5-dione, a
mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine, a condensate of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-



5,5 -di-tert-butoxanilide, 2,2'-didodecyloxy-5,5 -di-tert-butoxanilide,
2-ethoxy-2'-ethy|oxaniIide N, N' - bi s( 3-di net hyl am nopr opyl ) oxam de,
2-ethoxy-5-tert-butyl-2"-ethoxanilide and its mxture wth

2- et hoxy- 2'\w@idobesDss? d| -tert-butoxanilide, mxtures of,c-gEPﬁ@gooooﬁs

p- met hoxy- é?substltuted oxani |l i des and m xtures of o-

p- et hoxy-di substi tuted oxanili des. % (2- Hvdr oxvphenyl )-1.3.5-tri azi nes,
for exanple 2,4,6-tris(2-hydroxy-4- octyf xyphenyl)- 1,3,5-triazine,

2- (2- hydr oxy- 4-octyl oxyphenyl ) -4, 6- bi s(2, 4- d|nethylphenyl)-1,3,5-triazine,
2- (2, 4-di hydroxyphenyl) -4, 6- bIS(2 4- dlnethylphenyl? 3, 5-triazine,

2, 4- bi s( 24diehlgrook§,54rigrings\a condensate of 1,2-bis(3-aminopropy ammo)ethane and 2,4,6-tri-

oxyphenyl brBrol 3 é’tr%zm%tg lv@\e ﬁ)bél fa Sl? -E@',G?@ é?r%n}?thixﬁ genflng (‘CQ‘JAS Reg.

2- (2- hydr oxy-4-aoct yl oxyp eny 4- @%/ trlalne

2- (2- hydr d>1>8ﬁ5m-%a]é,o@fc@wppmia;mr6meaammnela avétmsvmlpihmqw)’i-tnamne as well
1,3,5-triagi . thvloi

2-(2- hydr%%(y- tdlrblu Iea(l;r;/meoxﬁr[]) en “§y’a£“ (34 %’2 6(62teﬁrag\engpﬁ)elndlﬁe d}?f\sl %95 tri azi ne
. 2- [192268-64-7]); N-(2,2,6 6-tetramethyl 4-piperidyl)-n -dodecylsuccmlml N-(1, 2,2,6,6-

(2-hydr OXé@ﬁg&%@wﬂﬁaéarayﬁ-rpaﬁaehﬂémrnﬁﬂeéy) BRABY.7 4. Po-Rirrudr- iR - 1. 3.

5-triazin
hydr oxy- 4-ag2-4ieyetseisojd.Sldeeans, exiepetiopyaresusy phéimy 9-telrageiysg-gyaounidaet-iydd- 1, 3, 5

-triazi neg &@qib A 4-oxospiro-[4,5]decane  and e lchloroh drin, 1,1 bIS 1 2266 entamefhyl-4-
(dodecyl oxy/tr{édec [ ]ﬁ c?rox rop 0F>)< ¥1 aro p a zil 4- di met

hyl phenyl )plpemdy\lpmcairlpcpryﬁr%@ methoxyp enyl)ethene N, ~b|s-formyl N N' bls(2 2 6 6—tetrame-

ghgﬁylh)ydrl qy/-% ﬁtdfﬁ%@?sg%mhﬁewﬁwé O V4RSS f YA-RRBRYY rhetflyléndthaiérie 4ol Wil hy! -

2- (2~ hydr d&2 ﬁ.ﬁw@ﬁt@n@mvj piarpryRipesidiarp Rebimethymorv-Braxy AR, 6.8 1qtamepjiyl-4-
droxy 4- mf;[ ﬁ@@@)&}‘n_ L (segbﬁérptb%abb of ‘?‘ﬂﬁlé rdcRZ LRRydrid oc-ol fin copolymer with

2,4,6-tris ut oxy- 2- oxyprop'_\y‘zf31 eny ,5-triazine,
2- (2 hydr @8/priattamet hyl- WW@\@Q@WP%@B'@R@F}W& @U@QP(PGBQ‘B@

PCT/ EP2004/ 000068 -43 1, 3,5-tri azine,

2-{2-hydroxy-4-[ 3-(2- ethylhexyl-l ) - 2- hydr oxypr opyl oxy] phenyl } - 4, 6- bi s( 2,
4- di net hy@-lH&amides A 2o danidesy fog, @campieaﬂﬁnéloctsloxwmrahdedaa%dﬁtr@mxgnL%r2 lqxy-

N, N - di pheyyy. Hﬂéﬁ%@ﬁamh&es 3l 9 ot cyNxy-3 3 -bickh BdoxanifHed 2LeWRoxy-2"-ethyloxanilide,
N, N - bls(sallcylo ) hydr azi ne,

N, N - bi s( .H- ttﬁ(Sﬂmqtbmrpppr@pmpaara;@yp%emmpéw Biyir3-aiexaniideeand its mixture

3-sal i cyl Qythagrbingzyle' ?etr’ﬂyl §r4|- aiehDutdRhfifdee Mtuiedese b0xal Yi-matrax gl iR dbstfited
oxani | i de, |s§§hthalo i hydr azi de, sebacoyl bisphenyl hydrazi de,

N, N -di acé>9<§n' Fﬁﬁ@/l“"@l"ﬁ?&?%‘zqfﬂé?'etl‘\P’M“d'%ib?(tBt&F'Pé%ﬂ"ldeéyl )oxal yl di hydr azi de,
N, N - bi s(salicyloyl)thiopropionyl dihydrazide. 4. Hydroxyl am nes for

exanpl e N, N-di benzyl hydroxyl am ne N N-dl et hg/l hydr oxyl

di oct yl hy dr&ezyaraxyphgny R&,6-tris( hydroxy-4-octyloxyphenyl)—

N, N- di t et nagieaakiny, dr@@ﬁ@%@%od&l&ypl@r@%@ﬁ%'Mﬁlkwlbhéml)ﬂﬁs 5-triazine, 2-

N, I-di oct ?g E%Yhyg%xyp%eXyl)A 6-b|s(2 4-(P metﬁqph%yl) 1, 30'.9 tri zﬁeylz X ng?Z -hydroxy-4-propyl-
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-octyloxypheny!)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[4-
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyf]-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl-
phenyl)-1,3,5-triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hy-
droxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine,  2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hy-
droxypropoxy)phenyl]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-




yl am ne, N-heptadecyl-N-octadecyl hydroxyl am ne, N, N-di al kyl hydr oxyl am ne
derived from hydrogenated tallow amne. 5. N trones, for exanple

N- benzyl - al pha- phenyl ni trone, N-ethyl-al pha-nethylnitrone, Noctyl-

al pha- hopt wWohéoueeses N | auryl - al pha- undecyl ni trone, PCT/EP2004/000068

N-t et radecyl - al pha-tridecyl nitrone, N hexadecyl - aI pha- pent adecyl ni trone,
N- oct adecyl - al pha- hept adecyl ni t rone, N-T\é?xadecyl - pha- hept adecyl ni trone,
N- ocat adecyl - al pha- pent adecyl ni trone, ept adecyl - al pha- hept a-

decyl nitrone, N octadecyl-al pha-hexadecylnitrone, nitrone derived from

N, N- di al kyl hydroxyl - am ne derived from hydrogenated tall ow am ne. 6.

Thl osyner di3sttsiazifer 2-¢2-ayqrbxy-4H{3-@catiyihexiitookyhR dyydonprepyiexyifingbiat fibis(2,4-

thlodlpro scavengers, for exanple esters of
fs-thiodi gr opl cfﬁegy%lgﬁﬁé%'rgexanpl e the lauryl, stearyl, nyristyl or

tridecyl esters, nercaptobenzin dazole or the zinc salt of 2-mercapto-

b d | i ' .

pent er deaoh e Sbili bR o b BB P loBh ATl by gz,

st abi | i seNg\'-bisfsalieqerplydrazioppeN, l%dvrs&&Sﬂhtedchmml-ﬂdwﬁwmenhlproo@nwwdmmor
hos- ph

Dho%: b SRR 230 | BeBnshadr iy TRIERSRS, chanB0 Eoptuon

rrol 1done
tri aI Lyl dtt\y@mzldat@bamséémsawnmmamg,, ngrdtaaqwlnélpqsdrdlm'dram@s N l&rhl&ﬁ%%lcyl-

ol yam de EP20041000068 -44
Iron::t)altl sal t%gl) lgyaﬁxﬁp%}?dr%zﬂé%%%%#g l%ﬂgt%o &@f&ﬁfd %eaéfatty acids, for

exanpl e calcium stearate, zinc stearate, magnesi um behenat e, rragnesi um

st ear at e, 43{3% ey_@a{nl“ﬁ‘é_y%ﬁéﬁa (?Pé‘lq hﬁ&%&ﬁ?lh&%xﬁ%lﬁé tl@NedletﬁﬂWdemme N,N-

pyrocat echo or zlnc at ec ating agen s, for éxanple

| nor gani ¢ dmu@v@m&éwngucm Nlilaugylbysipxylagting, &1M@?trad@w&w exylamingni B
di oxi de Oﬁlhmefih&%%ﬁﬁe NW&Q&Q&&?lhy&Wﬁé eN- l‘fé&a@éé&lltﬁjoet%d&fylhydrox-

preferably ine earth nmetals; organic conpound such as nono-

pol ycar boximine, ahihgrtadesyiNrariadesyipysiraxylamings N, @alksdbxdéwlqau@%u%év%.fr@"ac. d,
adi pi ¢ acingdrogbrRbRN4lici¢ &hine. aci d, sodium succinate or sodi um benzoat e;

pol yneri ¢ conpounds, such as |on|c copol ymers (iononers). Especially
preferred are 1, 3:2,4-bis(3",4"-dinethyl benzylidene)sorbitol,

1,3: 2, 4- dig( N%ﬁé@tf&yéxanﬁﬂlé)ﬂ%\‘\ﬂl-@%@%}ﬁ@m}mlﬂ'&ie; Naélﬁiyl-alpha-methylnltrone N-octyl-
1,3:2,4- OIIa hg—%gtylln%%ﬂg Sﬁrl.'aln.)dr)t/l-allpha-undecylmtrone N-tetradecyl-alpha-tridecylnitrone, N-
hexadecyl-alpha-pentadecyinitrone, N-octadecyl-alpha-heptadecylnitrone, N-hexadecyl-al-
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecylnitrone, N-heptadecyl-alpha-hepta-
decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N,N-dialkylhydroxyl-

amine derived from hydrogenated tallow amine.
6. Thiosynergists, for example dilauryl thiodipropionate or distearyl thiodipropionate.

7. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-
dodecylmercapto)propionate.

8. Polyamide stabilisers, for example copper salts in combination with iodides and/or phos-
phorus compounds and salts of divalent manganese.

9. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali



11. Fillers and reinforcing agents, for exanple cal cium carbonate,
silicates, glass fibres, glass bulbs, asbestos, talc, kaolin, mca, barium
sul fate, metal oxides and hydroxi des, carbon black, graphite, wood fl our
and fl ours wo 2dosesres of ot her natural products, synthet per/epioiso00682. O her
additives, for exanple plasticisers, lubricants, enulsifiers, pignents,
rheol ogy additives, catalysts, flowcopirol agents, optical brighteners,

fl ameproofing agents, antistatic agents and bl owi ng agents. The
costabilizers are added, for exanple, in concentrations of 0.01 to 10%

lative to the tofal weight of the syntheti to be stabilized.
Pr ot or 1 oA Sl ELAIKAIG S8 iStak sl SRS IR JEREL o BIeTTRIR BROHARE B

conpat i bi king etedraté, rifineskitrbtiinehate] Magrbiskipestearte, @bditml rickivicath @@eivtassium
asticizers a agents. In addition to the

pi gnents, dyes I d/ or tougheni

nano fill B?lé“tﬁteng?t'"ﬁ‘?rlyl@F@aﬁﬁwﬂs O, €86 P Qcﬁtﬁﬁr’}%’fa&‘?'ci ng agents (item11 in the
list), for exanple talc, calciumcarbonate, mca or kaolin. These are added
to the synthetic  polymers in concentrations, for ex le, of fromOQ,01 to
40 % basdb- Bhe6stidioadents for,BragiRe GProaeL S UFTREY | SIoR I8, PlSHE: (et oxices,
stabi | i zeduchTlae fthhil@r giorasl dr ehagrsiunn @xide e PhésphiategMcdrbohdtes fve dulfate, off or
exanpl e metegl Bédrg%j des, es e, cially al um ni um hydr oxi de @r E@gwesi,gm

hydr oxi de Preif"BRRYRINE Gatth meldls: OFRANCCOMRoYRR SUTTHaSARPH () PO¥SIBRXYIic acids

PCT/ EP2004h8 @t0&dits thélfeof; @y elrtbridtyibeazoid acid cadipip lagid, diphérytaref 8dd,tsddifh %
based on the.oyerall e synt he- to be shabili ed.

.we'hght %f. t h tic gﬁl %r.rer.s sﬁ

Car bon bl SUGENELE PF $qim pENZogie. olymefiq, EoruRaunfs, SUEN 55 QNP MeLLIEMESlt i ons,
j udi ﬁ i ;)_leIEgspclacm:flly pﬁ'éftened)aféll ,B.ﬂ!@iyﬁ’,mmhpmer;zylmew)eomltd)l, y\{e}mﬂi_(pnﬁ'amétayli

synt heti c _po rs.to. S Aized. ass fibers as reinforcing agents are
added to Fﬁ’&"é&lr'rﬁ?ﬁ?é?‘?’%'p’g&r’flﬂ%“‘.‘jﬁgﬁ}}x' H?F’g'ibl'tg'ns, judi ciously, of from
0.01 to 20 % based on the overall weight of the synthetic polymers to be
conponent S1¢ bl gla ol et by SR Hfaide eles” debd tbige:

al kal i ne glass bulbetasbestas, ttaic,d@olin, ghe, bérdiint gultate, destalfoaides avarpydroxides| carbon
stearate. black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers.

12. Other additives, for example plasticisers, lubricants, emulsifiers, pigments, rheology
additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic

agents and blowing agents.

The costabilizers are added, for example, in concentrations of 0.01 to 10%, relative to the
total weight of the synthetic polymer to be stabilized.

Preferred further additives are modification agents for nanocomposites, compatibilizers, light-
stabilizers, dispersing or solvating agents, pigments, dyes, plasticizers and/or toughening
agents.

In addition to the nano fillers other fillers may be used as reinforcing agents (item 11 in the
list), for example talc, calcium carbonate, mica or kaolin. These are added to the synthetic
polymers in concentrations, for example, of from 0.01 to 40 %, based on the overall weight of
the synthetic polymers to be stabilized.

The fillers and reinforcing agents (item 11 in the list), for example metal hydroxides, espe-
cially aluminium hydroxide or magnesium hydroxide, are added to the synthetic polymers in



Especially preferred further additives are nodifycation agents for
nanoconposites as out- lined at the begi nning of the description,
conpatibilizers and/or netal passivators. Conpatibilizers are nediators

bet ween a hydnan/eeddss and a hydrophyl lic phase. Preferablypprd@oiads bilizers
are polyneric dispersing or solvating agents having anphi philic properties.
O interest as conpatibilizers are bl oc@- graft copolyners |ike for exanple
mal ef i ¢ anhydride grafted pol ypropyl ene® (PP-g-MA), ithaconic acid grafted
pol ypropyl ene, acrylic acid grafted polypropyl ene or

pol yet hyl eneoxi de- bl ock- pol ystyrene (PEO bl -PS). Preferably, block-graft
copol ymer sorftanteations, dendxamplee otiers 0od1 0 26 kasedon theonerallayaight of thetsgnthed ei ¢
anhydri de,; tm=. .4l £ 1 ; pyl ene oligoners (PP-g-MA) the mal eic anhydride
cont ent iggpor%r%%ﬁg?%%%%d?[for exanpl e Epol ene(r) E43, MA content 2.9

wei ght % M 8800 (Eastman); Hostaprine(r) HC5, MA content 4.2 weight % M
4000]. A t | ?&gaqo i ' ' wedr kb de. f ted
pol ypr opyﬁg%ﬁ(dﬂ%-kgd-ﬁger %fP% yner ?tl(*:]e dsp é@éﬁéorll%rﬁ%% %P@cﬁn?rﬁgmgg Lﬁtﬁisogjﬁlg\/{)ﬁg
anphi phi | frem@-@iplerst Yockasad on e gvesali weight opbe-syrthetis rofyreess (e sigbiizggdnt s whi ch
have pol ar and nonpol ar groups in the sane nolecule and they are, for
exanpl e, dispersing or solvating agents based on polyethylene glycols (PEG,
pol yacry| &lass fibgesl 3 rainfraingsageptst ghei added de dheasynthgtic qiplmese lin cennsnijations,

cont ai nin i J id or
met hacryl g’td%f?u\g/@aoz?glgﬁ? gg%%g@ gﬁ:ﬁ E%Z%rgﬁl% 88%%% g’e@ﬁ télgfqu% Igglﬁrtrg?nic?ﬁmﬂséﬁégrogéng or
sol vat i ngsiag¥irads of interest having anphiphilic properties have at |east
two different polarities within one polynmer nolecule. Aigoneric structures
are also possible. They are usually copolynmers, for exanple random

copol yner Surtar prefeed egprasitives somprsecihn addijoméo pereprneats (8 (Rhdgand (d) fur-

pol ymer i s ger @BdifiRAHs! NS espieRlallP ARERIeSedmh rhatall afid oPhighéY By Gcid$) Abyéi@rpRAt i on,
by pol ycondensati on reactions,” such as by reaction of end-functionalised

ol i goner i EABEMERARALBOl yners, which pol ymers nay be prepared e.g. by graft
reaction. Block copolyners are, for exanple, diblock copolyners (A-B type)

or triblock copolyners (A-B-A or A-B-C t,&/(%?_) and so-call ed tapered
st ruct ur e§SPRSIAYY FEeRRh BINRE AIJTivRSERTe JTRTCAtian agghts demARIagomposites as out-

pol y('styr enet 41ttt il 41 e ddsatistion, suthpatibilizers and/or metal passivators.
(styrene-b-tert-butyl nethacryl ate), poly(styrene-b-nethylacrylate),

pol y(styrene-b-n-butyl -
Compatibilizers are mediators between a hydrophobic and a hydrophyllic phase. Preferably,

compatibilizers are polymeric dispersing or solvating agents having amphiphilic properties.

Of interest as compatibilizers are block-graft copolymers like for example maleic anhydride
grafted polypropylene (PP-g-MA), ithaconic acid grafted polypropylene, acrylic acid grafted
polypropylene or polyethyleneoxide-block-polystyrene (PEO-bI-PS). Preferably, block-graft
copolymers have molecular weights of M, 1000 to 100000, and for the maleic anhydride mo-
dified polypropylene oligomers (PP-g-MA) the maleic anhydride content is from 0.1 to 10%
[for example Epolene® E43, MA content 2.9 weight %, Mn 8800 (Eastman); Hostaprime®
HC5, MA content 4.2 weight %, Mn 4000]. A compatibilizer of special interest is maleic
anhydride grafted polypropylene (PP-g-MA).

Polymeric dispersing or solvating agents having amphiphilic properties are polymeric disper-
sing or solvating agents which have polar and nonpolar groups in the same molecule and
they are, for example, dispersing or solvating agents based on polysthylene glycols (PEG),
polyacrylates, polysiloxanes, polyvinyl acetate or on block copolymers containing at least one
block copolymer based on acrylate, acrylic acid or methacrylate.



acrylate), poly(styrene-b-tert-butylacrylate), poly(styrene-b-butadiene),
pol y(styrene-b-iso- prene[l,4-addition]), tapered bl ock copol yner

pol y(styrene-b-but adi ene), tapered bl ock copo- |yner

pol y( st yremneoheniobazbeene), pol y(styrene-b-2-vinyl pyri di n@CT/EP2004/000068

pol y(styrene-b-4-vinyl-pyri- dine), poly(styrene-bis-tert-butylstyrene),
pol y(styrene-b-di net hyl sil oxane), poly(hgtadi ene-b- dinethyl sil oxane),
pol y(but adi ene[ 1, 4- addi ti on] - b- net hyl met hacryl ate), poly(isoprene[l-4-
addi ti on] - b- net hyl met hacryl ate), pol y(butadi ene-b-tart-butyl nmethacrylate),
pol y(but adi ene-b- tert-butylacrylate), poly(isoprene-b-2-vinylpyridine),
pol y( but adi ene- b-4-vi nyl pyridine), poly- (styrene-b-nethylnethacryl ate),
pol y( met hyHolpeichia eiispb i &r- Q&thmftﬁg)éhtﬁﬁif hiateregt Bavig ap@hiphilic properties have at

E)gF ;? %/Lms hacwoagfﬂy{egf Fgg E’IH%Ut th]xp))éétrgsalecu.ﬂ%' 9I|gomer|c structures are also

(n-butyl acpbyéltﬁé EFhley R lh'sdange&dwymér@tf@)example random copolymers or block copolymers

Eﬁ![ g;l( ﬁerk%@]%&b Iegner%@;r? bh¥9qm&p yra rés)a oer? feagtlon¥>(ttor example by radical or anionic

pol y(tert -dolytnehsmibh,aby )pb@bmdbné’aﬂohmeha&ms dsuvk)as pplrgaction of end-functionalised
(tert-butyl.nethacry

pol y(tert e} r'&g‘?fP%‘%’é’. _nyar% ‘ﬂﬁ?@%’*’ﬂ?rﬁdw RS dirgRrazed e.g. by graft reaction. Block

vi nyl pyri diopelyrheréd -ave, rityﬂep(gmpda alibjack pod:ql;(rﬁrknYA—Brtgaé:)amﬂrqd(rmpdﬂmeryl AdBeA or
I t hyl d I t hyl b- 4- vi nyl i di :

Elj_(l?l %I(gcky egﬁ&'ﬁé d@% ?H%J{ﬂbﬁleﬁeirﬁ}%%mgo y(foryeigﬁpl e, “vinvipyridine)

pol y( net hyl met hacryl at e- b- st yrene- b-net hyl net hacryl at e),

PoL Y1 b ARG 1o bt A Sl o Rt v b

acry
pol y(2-vi r(yty'ppe-bdembulykmtbmeylaeb trml)t(stjzreng‘b-rnestbqudrﬁa'e) poly(styrene-b-n-butyl-

| vl 4- Vi b I ) _ L
R
pol y( but ad:‘rme@[ 4-additiah]), tapergd tbjocdct@pammemdhdsmmwé(maddermmpere(ﬂ bln¢R gopo-
Bg: gg rsr;[a %/L fer R&g@gﬂérfen@ y%n?)zgﬁoh?{ t?rfﬂg@'é Vif\idyriine), Y b6)&lyrene-b-4-vinyl-pyri-
1, 2- addi tuqu)rnﬁlyﬁ%tvneyeﬁ&tamhuwlmre)e pay(styrese-o-dimetpyisiaxanelc polyGuadisneddt hy |
V\D 2004/ 0%@@!? Qﬂr@g eﬁlg@g %ﬁm 44; dition]-b-methylmethacrylate), poly(isoprene[1-4-

th | at tert
g§| y?t(:: reBr/t aaﬂgﬁlymlég%ylhah@ﬂwmtg)g Irn)gé't(ma@dmeah -terirputdimethagyleia) a eplylbutagiene-b-
pol y(net h%r@%&tglﬁ&rwéieit %Qﬁ&ﬁéﬁ%-@ﬂd@&ﬁﬁné rﬁ%ﬁykbdtéﬂ?éﬁ@&@dr@ip%dmé?o'p‘é&“
vi nyl pyridi ne- -vin

pol y( net h)XFtM@DﬁQdPVhHF@WBCW@*Q) bmoiv(meta)dm%a@@latﬁ hﬁ%wtﬁ'ﬁpﬁ@éﬂ'ﬁ%t e )poly-
pol y(net hy Fﬁét@bt}eﬂ-blaﬂﬁaﬁél'y%é)}’taél (?erbbdfﬁ&&'l'ylhf% hretifrhethatinRate), poly-

poly(tert- but%,l met hacryl ate-b-tert-bu acr[)‘/) ate-b-tert-butyl methacrylate),

pol y( 2- vi -(Miyivagwiate- Héﬂ%bx'@ﬁthaﬁmam)a@'xl?ﬂw Wldznwbmﬁtw?aﬂﬂﬁ@y'ate), poly(tert-
pol y(4- vi mutymisthabirnSrelb-feRtdutatinvital; r Yom{tér-Butfimethacrylate-b-2-vinylpyridine), poly-
. (tert-butylmethacrylate-b-4-vinylpyridine), poly(tert-butylacrylate-b-2-vinylpyridine), poly(2-
vinylpyridine-b-4-vinylpyridine), poly(ethylene-b-methyimethacrylate), poly(ethylene-b-2-vinyl-

pyridine) or poly(ethylene-b-4-vinylpyridine).

Triblock copolymers of the A-B-A type are, for example, poly(methyimethacrylate-b-styrene-
b-methyimethacrylate), poly(tert-butylmethacrylate-b-styrene-b-tert-butylmethacrylate), poly-
(tert-butylacrylate-b-styrene-b-tert-butylacrylate), poly(2-vinylpyridine-b-styrene-b-tert-butyl-
acrylate), poly(4-vinylpyridine-b-styrene-b-4-vinylpyridine), poly(butadiene[1,2-addition]-b-sty-
rene-b-butadiene[1,2-addition]), poly(butadiene[1,4-addition]-b-styrene-b-butadiene[1,4-addi-
tion}), poly(styrene-b-butadiene[1,4- and 1,2-addition}-b-styrene), poly(methylmethacrylate-b-
butadiene[1,4- or 1,2-addition]-b-methyimethacrylate), poly(tert-butyl-methacrylate-b-methyl-



vi nyl pyridine), poly(styrene-b-n-butylacryl ate-b-styrene),
pol y(styrene-b-ethyl acryl ate-b-sty- rene),
pol y(styrene-b-ethyl ene-b-styrene), poly(styrene-b-butyl ene-b-styrene),

pol y(et hyl eme 200ax63d68 b- st yr ene- b- et hyl ene oxi de), pol y( $xs@aboosdshy! ene
oxi de-b-styrene) or poly(styrene- b-acrylic acid-b-styrene). Triblock

copol ynmers of the A-B-C type are, for exanple,

pol y(styrene-b-but adi ene-b-2-vinyl - pyri‘dine),

pol y(styrene-b-but adi ene- b-4-vinyl pyrl dl ne),

pol y(styrene-b-tert-butyl nethacryl ate- b-2-vinyl pyridine),

pol y( st yrr@ﬁ@amlﬁtﬂ“b-tqﬁmwlmtmwﬂiﬂ)at epah(tertiuiyacpateibrragthyimsihpceiaje-brert-b- 2-

\rglolng;l( Eﬁ[ ;@Jt)gﬁcerﬁ%t%é ITQS‘I){Q'X%( ﬂehﬁﬁ%fwgt%%g-rw é) ridine-b- n?etleylmethacrylate) poly(4-
r ene- b- bu\tl@dﬁy@d@e@memmIWeﬂwnéaiewa\ﬂ@dpyndme), poly(methylmethacrylate—b-tert-butyl-
pol y(st yr%{??a@:bzmgfh WeWa{cMAt - b- rgoﬁ)}&ﬁ‘-fathﬂ acr fa?é’b% butylac late-b -methylmeth-

(styrene- ert-butylacryla }; yrene-b-acrylic
aci d- b- neadiylate), nmly{tgctrtwtﬁmgywacrylate- -tert-butylacrylate-b-tert-butylmet acrylate poly(2-vi-

pol y(styr Wn&n@-‘b”f@ﬁ% a%‘% ﬂl@ﬁﬁlﬂin@?td&@géf Vlh@fwﬁ’)dlr%[b Mﬁ(ﬁﬁédﬁlﬁ@% R-a-

met hyl styrene-b-tert- b acr Long- yners o

parti cul aYmY'FPW'élné)st Pﬁ'd(ﬁé’f@%hrarhﬂml@ﬂ@ﬁtﬁbtﬁyfﬁﬁﬂ)e RARASEYreoe- geﬁth\/'%\atatboi‘r%
pref er abl yngy dotyfstiroRé: Bréa%r@t&&?renaarﬂoly@&raﬁé u-bﬁmehamﬁyrahé)p%mdﬂ@u%
sol vati ng ents havi ic properties aré, for " exa

pol y( but a@p&@ﬁyfwm@gww wla@)epoiy rmerb;eﬁbvle% ﬁé@ﬂ?r%ﬁ'l’ﬁi&';ﬂOM%yfene"
pol y( et hyp-ab§ieasid- b;éw;r&;ely_acryl ate), poly(styrene-4-vinylpyridine),

pol y(styrene-2-vinyl pyridine), poly- (styrene-n-butylaorylate),
poly(styrene-tert-butylacrylate), poly(styrene sodium acryl ate),

pol y(styr mﬂocﬁ@cro)bblymeaé:bﬂhe AOBJG/@HE'&FB( lfcsmetxaﬁ@rey bd&?tﬁ@@-&%té@léﬁé—@@&hnyl-

| t hyl et t th t
e Hor s CHIRER POHEYToNst BdgIt o Ty D A Glob) o PRYTHENE b By methacrylate-
Bg: gg 2 ;JL 3642%;%&1%)6 rkﬁ)ly@s%ylféﬁéﬂb-tmbw&hgtﬂ?éwg-}ﬁfghwﬁmrigIhégLiﬁdlgistyrene-b -2-
Dol Yt v WD Ry ) bolB U he b sBRie SR TR gtE] o Robisty 1 ene
oxi de), pcdnﬁ(bsﬁmamwewylrﬁetﬁaurﬂa@) yﬁoﬁij(ﬁ?ren@blzy\(nsylpyriﬂmehkmﬁyl oxide), poly-

di enemet h rret hafq{% %Ig@g@%%&@\y%e?hacry\{at&yl pﬁ’ Clyrene %t %Ileneacﬁ( b d%hyl

pol y( st yr

po![ K( st ylr ﬁ?fhap@lamj mulﬂWmn@bkmmétflkélgtg%zbggg%\ggtehﬁgnge)?Io{cpdy(btlyrene-b-a- .
net hacryl a -48 pol y(propyl ene acrylic
aci d), pol"Gruishy 3%5%5{09@3%?"@’?8 , pol y(propyl enemal ei ¢ anhydri de),

poly(ethylenenalelp anhydri de), poly(styrenenaleic anhydri de),
pol ymet ha%ﬁ'd-éh%inaﬁc'xg( go%loxlhers of particular interest have a chain length of more than 10 car-

bon atoms, preferably of C,>-Csgcarbon atoms.

Particularly suitable dispersing or solvating agents having amphiphilic properties are, for
example, poly(butadienemethylmethacrylate), poly(isoprenemethylmethacrylate), poly(ethy-
lenemethylmethacrylate), poly(styrene-4-vinylpyridine), poly(styrene-2-vinylpyridine), poly-
(styrene-n-butylacrylate), poly(styrene-tert-butylacrylate), poly(styrene sodium acrylate),
poly(styrene-acrylic acid), poly(methylmethacrylate sodium acrylate), poly(methylmethacry-
late sodium methacrylate), poly(ethylene oxide-g-caprolactone), poly(2-vinylpyridine ethylene
oxide), poly(butadiene-ethylene oxide), poly(butadiene sodium acrylate), poly(ethylene-ethy-
lene oxide), poly(ethylene-propylene oxide), poly(styrene-ethylacrylate-styrene), poly(ethy-
lene oxide-styrene-ethylene oxide), poly(styrene-acrylic acid-styrene), poly(styrenebuta-
dienemethylmethacrylate), poly(styrene-vinylpyridine-ethylene oxide), poly(styrene-4-vinyi-
benzoic acid), poly(styrene-polyglycidyl-methacrylate), poly(ethylene-glycidyl methacrylate),



al kyl ene oxi de bl ock copol yners, for exanple according to EP-A-0 859 028,
pol ysi | oxane- pol yoxyal kyl ene, copol yners of nal eates and styrene or styrene
derivatives, for exanple according to EP-A-0 791 024,

pol yst yr enewpabaimsiexane bl ock copol yners, pol yacryl at epchaipycishérsegne bl ock
copol ymers and cycl osi | oxane-radi al e copol yners, prepared e.g. using ATRP

t echnol ogy according to EP-A-0 870 774, é;et hyl acryl at e- st yrene copol yner,
met hyl - methacryl ate-styrene, polybut adi'ene- net hyl acryl ates, prepared by
nitroxyl-initiated radical polynerisation according to EP-A-0 135 280. The

pol yal kyl ene oxi des are preferably yfﬂm yet hyl ene oxi de, POl ypropyl ene oxi de
and pol y- PRltpyoryieae aontie . acishi paliiethylsng cacryis prsid) meply (PapRYIeneBYaleis, ARRYdEdS),
pol yacryl 9@@' NEnhyRAHY) o 6iP rﬁfe’E'Y& P& acid-poly-
pol yacryl ng &y’\%ﬁ)ﬁfeﬁeﬁne ygm% mgtﬁalﬁe{t gd/né%cljye é)/l gﬁg grﬂ 3?ln§/)loy
acet ate/ ajky bp@pwgle @Yﬁ@k COBPIYRIBRST &fcXpBPIphRACAMINgNts, EP-A-0 859 02 pdlysiionane-

pol yacryl %B@ff) 1k¥lQHé %F@?ﬁersogﬂ M\%férai/ésaérﬁf Eelglle)ﬁé%? stﬂéﬁ’é‘%envatlves for example

pol yi soprenél p a&‘r&y ate, y ene pol yret hyl nmet hacryl ate,
pol yet hy- ap%qii@ﬁ%dpy@?'ﬁsﬂ daé d@h@ﬁyf%%@ 28R IO FRRABYErEn BOlEGrate-

Particul ag sznI%Néﬁé‘le@x db &rb %d%ycﬁ:@ild&aﬁé lea@@%a,scﬁyrh@rw a&pa.réam ehiding
pr Opel’tl es alr e, exanp Ppéﬁqu rene- bi s-sodi um acry | at e)

pol y(styr é\TBPbﬁeghr@tqgmceora@pdy E & Thde meﬂmla&ryl%teﬁmﬁermh{mew raetayl-

pol y(styr m&w&%&%@y |pol9th6iléhélWeltr@Id&MH%s! Qstbstbd  HYOhMOkyI-HRTABIHE rdeficat
N net hyl - 2-vin yridiniumiodi on(styrene bi s- et hyl ene oxi de),
pol y( met hPPWEFﬁ%?é‘P?acq%"égfﬂ?édhl Qﬁlg%l’)ﬂ ate),

pol y( nmet hyl met hacryl at e- bi s-sodi um rret hacryl ate), poly(nethyl -

met hacryl at e- bi s- et hyl ene oxi de), rt but | met hacr | at e I ene

oxi do) | pai PoRINIADS renFm arg Piatsrally sbeubng kel BRIt GRS aPY

pol y( et hylbatyenexkide- bi s-1 actate), poly(2-vinyl pyridine-bis-ethylene OXI de) ,

pol y(but adi ene- bi s-sodi um acryl ate), pol y(butadl ene- bis-sodium

met hacryl ate), pol y(butadi ene-bi s-N-net hyl -4-vi nyl pyridi ni umi odi de),

pol y( but a-Suitatsié1Blobk septyEre ar, wfieiemplep@dlye(oﬁ,ﬂéw/pellyayhns Ediymydtieaveylatsfodig) or

pol y(et hyl ene-bi s-. pr e rticul a rred pol ysil oxanes

Eont s ni nGUDERG SuHar FOFBEAPaRBLME offft, nofBedllepdisfidre Boli Sberdt

US- 5, 387, $0lyethyiene, 0 pdlysipraa&/Boliilifadiei) OdolpHeb &/ polyd®adiene, polyacrylate/polylso—
prene, polyisoprene/polymethylmethacrylate, polyethylene/polymethyimethacrylate, polyethy-
lene/polyethylene oxide or polyethylene/polypropylene oxide.

Particularly suitable dispersing or solvating agents having amphiphilic properties are, for
example, poly(styrene-bis-sodium acrylate), poly(styrene-bis-acrylic acid), poly(styrene-bis-
sodium methacrylate), poly(styrene-bis-N-methyl-4-vinylpyridinium iodide), poly(isoprene-bis-
N-methyl-2-vinylpyridinium iodide), poly(styrene-bis-ethylene oxide), poly(methylmethacry-
late-bis-sodium acrylate), poly(methylmethacrylate-bis-sodium methacrylate), poly(methyl-
methacrylate-bis-ethylene oxide), poly(tert-butylmethacrylate-bis-ethylene oxide), poly-
(methylmethacrylate-bis-N-methyl-4-vinylpyridinium iodide), poly(ethylene oxide-bis-lactate),
poly(2-vinylpyridine-bis-ethylene oxide), poly(butadiene-bis-sodium acrylate), poly(butadiene-
bis-sodium methacrylate), poly(butadiene-bis-N-methyl-4-vinylpyridinium iodide), poly(buta-
diene-bis-ethylene oxide), poly(ethylene-bis-ethylene oxide) or poly(ethylene-bis- propylene
oxide).

Particularly preferred polysiloxanes containing long-chain side groups are disclosed, inter
alia, in US-5,387,467.



O her 1ikew se preferred dispersing or solvating agents based on

pol yacryl ates are de- scribed, inter alia, in US-5,133,898. Particularly
preferred dispersing or solvating agents based on acrylate are, for exanple,
Tegoner (r) B HoMe3Zegoner (r) DA 102 or Wax P 121(r), of mtmERobamedssi dt AG
Germany. As a conventional stabilizer conbination for processing synthetic
polymers, for exanple poly- olefins, t@gformcorrespondi ng noul di ngs, the
conbi nati on of a phenolic antioxidant wwth a secondary antioxi dant based on
an organi c phosphite or phosphorite is recomended. |Incorporation of

conponent and (d), and, if desired, further addi nt o

synt he- t(S"('E‘g iﬁ'ﬁ}"é‘# preferred, disperginger ﬁ@vﬁgﬂ%\ﬂq st Prsgd, on QPfyﬁ%mearSeéeore or
during noderigéd)thtéralig)if ©S-Hy3apes.yi ng the dissol ved or dispersed conpounds to
the synthetic polyner, if appropriate wth subsequent sl ow evaporation of

t he sol vent. Conponents (b), (c) and (d) can also be added to the synthetic
pol ymer s Pmu&@rlytmbvekrea eﬂhpe?suﬁgwer tsewmngfa@mmsaseab@i abrylate emdméxaat

t t h f % ht .
O L domi, i TasurhmPon e BRSPS R Bt B gy o O
of a masterbatch corrprl sing conmponent (b) in an anmount of fromO 03 to 90
% b d th f
{1 om . 03ht 8 caseRforhLataiilash comPatE i ritees BR A IB R RS KRBt (o)
IC?) armuntoleﬁn;f toofor . oﬁ&eﬁ@gﬂhg%;odﬂals@ tmcdrhmn?bbngﬂta plh%rmﬂcmnt]mrdamt witlaih. ]

t , ) t . t
added ber SRy SRR tebry R An cleenBRnae De pb PSSR eeotERresponent s
(b), (o) and (d), with or without further additives, can be incorporated in
f int.o t. i

Pol yrrer ¢ gy ERES b Gy B R (e, RlceBl R Aol iy hd b
wi t hout flio pdiyemerabciariiadesut by &nowh setiods,dor expaypleobaforet drelurisy mohidingor pisky mer
that is t I | I
that 1 0y BTl Bl dr oo U iR FERPAET! o
can be' spwily edbsequeng slolicevagoration ot e saivent: Omamoomts (b)héC)pﬂﬂdy(diaﬁart Alge bes to
be stabi | jgd 1o Aldiyhindllc BYlymBRAY bRz 0RO AR 20RaBebRER 2P 244 QAARE8 - 50

containing them, for example, in a concentration of 2.5 to 25% by weight.

K

The present invention also relates to a nanocomposite material in the form of a masterbatch
comprising component (b) in an amount of from 0.03 to 90 %, based on the weight of com-
ponent (a), component (c) in an amount of from 0.03 to 15 %, based on the weight of com-
ponent (a), and component (d) in amount of from 0.03 to 15 %, based on the weight of com-
ponent (a).

Components (b), (c) and (d) and, if desired, further additives, can also be added before or
during polymerisation or before crosslinking.

Components (b), (c) and (d), with or without further additives, can be incorporated in pure
form or encapsulated in waxes, oils or polymers into the synthetic polymer that is to be stabi-
lized.

Components (b), (c) and (d), with or without further additives, can also be sprayed onto the
synthetic polymer that is to be stabilized. It is able to dilute other additives (for example the
conventional additives indicated above) or their melts so that they too can be sprayed to-
gether with these additives onto the polymer that is to be stabilized. Addition by spraying on



during the deactivation of the polynerization catalysts is particularly
advant ageous, it being possible to carry out spraying using, for exanple,
the steam used for deactivation. In the case of spherically polynerized

pol yol ef i nwo Joogmsy26sf or exanpl e, be advantageous to apgiyER0cmonesnt s (b),
(c) and (d), with or without other additives, by spraying. The nanoconposite
materials stabilized in this way can hggpenployed in a wide variety of

forms, for exanple as foans, filns, fibres, tapes, noul ding conpositions, as
profiles or as binders for coating materials, especially powler coatings,

adhesives, or putties. The synthetic polynmers stabilized jn this way can

li kewi se BENG AR egacvatign of ed%‘;]Y/H?ri‘Z@B?P éta‘y?tﬁr‘srrea,m@'%@ché(??t?g%@st ﬁi%@'l@gl ayer
pol yol ef joasiblRUb dampsut\epiagivgaising] for bxaighld, efidTsteaniuaed fondedtieationt r act i ve
medi a, such as, for exanple, pipes for liquids or gases, filns, fibres,
geonenbr anes, tapes, profiles or tanks. The preferred thick-1layer polyol ef

ilnt mogi)di mgﬁ? baéeeofasdhlaymy tpbiyme:lmi%@ioléfrn_?_ [ riaay,qoﬁ&amplg,itb’e adﬂ?hfab@?ds&b from
0 mm for exa 0 Q ] e nangconposite materials

accor di ngPRPY Wopwngﬁﬁi {95\&@@%6@“&%%%@3@&@3?“‘@& Y8 %he preparation
of various shaped articles. Exanples are: 1-1) Floating devices, marine
appl i catigns ont oons, buqys, .plastic lunber for decks, piers,  hoats,
khyaks,  oHF hereAm RSl mAtErl siqbUARs s this WaY o, P8 RRHIEIR A Ml Y20RY o
par ti cul aorrie) Toesempinad ksais) ilmd) dibtes| tapes,ansulding cbmpoditions] as pafilesropladi ngs

parts uno&gr th |

hood, hat  shelf, . k.1 , teri I ni , air b
Cover s. | BGEE Pofpangerear i Spesol PONTRIGORi g PSR At "dasnbonr deo,

headl anp gl ass, instrunent panel, exterior |inings, upholstery, autonotive
l'i ghts, ad I'h%hts hts int

exCor or 119 MRS BpvERRHEStizegdn s why Ghn Jialis e el o PR e vaRRRRS, "
sealt i lralac khrlgs,degﬁémlesltgirakrwggnr{/ zﬂma? meuldiings which pree)hi Ibrﬁg-mm; rcnsﬁaowwitmexe-l
Fiiter AR e, Qloh o o SRS ns oDl BEbes RN e S50 BRraht o

t ops, exttapesyprafiasrootanks.exterior trim fasteners / fixings, front end
nodul e, gl ass, hinges, |ock systens, |luggage / roof racks, pressed/stanped
parts, seals, side inpact protection, sound deadener / insulator and
sunr oof . Tie pelel saacayshlyeREio oroulityeddve -adayer thickness of from 1 to 50 mm, in

particular from 1 to 30 mm, for example from 2 to 10 mm.

The nanocomposite materials according to the invention can be advantageously used for the
preparation of various shaped articles. Examples are:

I-1) Floating devices, marine applications, pontoons, buoys, plastic lumber for decks, piers,
boats, kayaks, oars, and beach reinforcements.

I-2) Automotive applications, in particular bumpers, dashboards, battery, rear and front
linings, moldings parts under the hood, hat shelf, trunk linings, interior linings, air bag covers,
electronic moldings for fittings (lights), panes for dashboards, headlamp glass, instrument
panel, exterior linings, upholstery, automotive lights, head lights, parking lights, rear lights,
stop lights, interior and exterior trims; door panels; gas tank; glazing front side; rear windows;
seat backing, exterior panels, wire insulation, profile extrusion for sealing, cladding, pillar
covers, chassis parts, exhaust systems, fuel filter / filler, fuel pumps, fuel tank, body side
mouldings, convertible tops, exterior mirrors, exterior trim, fasteners / fixings, front end
module, glass, hinges, lock systems, luggage / roof racks, pressed/stamped parts, seals,
side impact protection, sound deadener / insulator and sunroof.



1-3) Road traffic devices, in particular sign postings, posts for road
mar ki ng, car accessories, warning triangles, nedical cases, helnets, tires.
1-4) Devices for plane, railway, notor car (car, notorbike) including

f ur ni shi ngwo e&)63t8vi ces for space applications, in paprtigpdoadoo@sket s and
satellites, e.g. reentry shields. 1-6) Devices for architecture and design,
m ni ng applications, acoustic quietizedsystens, street refuges, and
shelters. I1-1) Appliances, cases and coverings in general and

el ectric/electronic devices (personal conputer, tel ephone, portable phone,
printer, television-sets, audio and video devices), flower pots, satellite
TV bowl , and panel devices. 11-2) Jacketing for other materials such as
steel or [gp®dddariicldevids,Devhrieslaf S§n potingd, posts dovi road nelinding, Car adtepsdribs,cul ar
insulation for plugs, es qciallﬁ conpyter pl ugs, cases for electric and

el ectroni Waﬁ‘ﬁﬁgtt'ga,"g%ﬁi 'HF@'&’ FasrSeimeiy et eri al s for electronic data storage

such as chips, check cards or credit cards. 11-4) Electric appliances, in

G <he washEpSoviedthr 8808, A, totorr G, TIPLTBLANG e SRRy

street-lights, |anp-shades). 11-6) Applications in wire and cable

Condenser 65 DioEp I Pt PV RIRT 1o o deovels LIS, b ey at i ng

of electronics, sem -conductors, coffee machi nes, and vacuum cl eaners.

I11-1) Tegchnical icles . such cogwheel . slide fittings, .spacers,
screwd, | bEPL BovaRah PSR BeSanahs ArBE . Mehie bt Bt SiERe ¢
111-2) Rostozet bifagbssandvshettedsat ors and wi ndmi || vanes, sol ar devices, sw nmming
pools, swi mm ng pool covers, pool liners, pond liners, closets, wardrobes,
dividing walls, slat walls, folding walls, roofs, shutters (e.g. roller
shut t er s) |I-1) iAppiiangss, casesiaond icomaringetinvgenerpli areks elestrie/elestonia dviceso(pesspoal

belts. 11]: ' arfj ' [ .S ol I ry
ceats, coviusttbdoteC houaE noh Rifin, oo SgU°hud Ml firo BYARTLY
(babi es, Holdripotspeaieilite Tz, andepansli degices gi ene

11-2) Jacketing for other materials such as steel or textiles.
1I-3) Devices for the electronic industry, in particular insulation for plugs, especially computer
plugs, cases for electric and electronic parts, printed boards, and materials for electronic

data storage such as chips, check cards or credit cards.

{I-4) Electric appliances, in particular washing machines, tumblers, ovens (microwave oven),
dish-washers, mixers, and irons.

lI-5) Covers for lights (e.g. street-lights, lamp-shades).

II-6) Applications in wire and cable (semi-conductor, insulation and cable-jacketing).

II-7) Foils for condensers, refrigerators, heating devices, air conditioners, encapsulating of
electronics, semi-conductors, coffee machines, and vacuum cleaners.

IlI-1) Technical articles such as cogwheel (gear), slide fittings, spacers, screws, bolts,
handles, and knobs.



articles, shower curtains, brushes, mats, tubs, nobile toilets, tooth
brushes, and bed pans. 111 5) Pipes (cross Ilnked or not) for water, waste
wat er and chemi cals, pipes for wire and cable protection, pipes for gas,

oi | and seW&804/ig3ps8 er i ng, down pi pes, and drai nage sy-PGI/ER?B04/000088 6)
Profiles of any geonetry (w ndow panes) and siding. 111-7) G ass

substitutes, in particular extruded pl-a2es, glazing for buildings
(monolithic, twin or multiwall), aircraft, schools, extruded sheets, w ndow
filmfor architectural glazing, train, transportation, sanitary articles,
and gree I ) )

(phot ogrgllg%)'z%bozg bLaer'eg VGF {r"glogsziﬁ ighﬁ"" \BHE%SQQ{ ﬁ%ég s\Mﬁm'rl(\&;\gb(%]subst !nrre]ut e,

pl astic Imnebéeverml hmomnde@ermlqsgts wiardrekass dividinanweliss slat walls, delgingy e
foil, fl CR) I duck
boar ds, %%'ls éSH&%{él éql%gl?aggﬁgﬁgmgﬁ%g{onﬁéa@?&Pétwggﬁ Teﬁoéﬁ%g(‘fggr]rgar?td-
concrete- qon&mbglt& e-applications and covers, siding and cl addi ng, hand
rails, banisters, kitchen work tops, roofing, roofing sheets, tiles, and
tarpaul ins. 1V-1) Plates (walls and cutting board), trays, artificial grass,
ast r ot ur f Il-3Senitary peicles o errtingar giowek eubiplenrlavaionsSapls, OIS @8§ sinks.t i f i ci al
floor for stadiumrings (athletics), and tapes. W 2004/ 063268

PCT/ EP2004/ 000068 -53 1V-2) Wven fabrics continuous and staple, fibers
(carpet s W-4iyRygianiccartieles,dn exarticulse siapers (babies, aduirineantinerasl, Jeminine byaieneyi pes
I curtai ngriflgd) aAGRSr durtﬁfﬁg'&@éheé%b’lsol@bé QRBblle tdﬂléfsktoBthb@Déhes(QrMéoﬁfbh‘sons such
as gown / protection clothes), nets, ropes, cables, strings, cor t hr eads,
safety seat-belts, clothes, undervvear gl oves; boots; rubber boots, intimate

apparel , |grmpsy ﬁ%ros‘é%k@’@@i noty mrwa%\ewasteumérehﬂa@éhérﬁaé@smbes RHRHRAHR)
i des sails, "balloon-sil articles, tents,

par achut e arag

ai r beds, MB@E&CHO%LRIWSO%§3‘SGHH apd gewagay. Q%‘}temrtﬂ%&’fe‘gpeq 70d| dainage S¥over s
and seal sste@e. roofs, tunnels, dunps, ponds, dunps, walls roofing nenbranes,
geonenbr anes, sw mﬂ' ng pools, curtains (shades) / sun-shields, awnings,
canopi es, wal | paper, food packing and wapping (flexible and solid), nedical

packagi ngiike)|reesilés of ally gedmetry (vandowagesidratsidiigel ts, arm and head rests,
carpets, centre
ill-7) Glass substitutes, in particular extruded plates, glazing for buildings {monolithic, twin or
multiwall), aircraft, schools, extruded sheets, window film for architectural glazing, train,
transportation, sanitary articles, and greenhouse.

111-8) Plates (walls, cutting board), extrusion-coating (photographic paper, tetrapack and pipe
coating), silos, wood substitute, plastic lumber, wood composites, walls, surfaces, furniture,
decorative foil, floor coverings (interior and exterior applications), flooring, duck boards, and
tiles.

11-9) Intake and outlet manifolds.

l11-10) Cement-, concrete-, composite-applications and covers, siding and cladding, hand
rails, banisters, kitchen work tops, roofing, roofing sheets, tiles, and tarpaulins.

IV-1) Plates (walls and cutting board), trays, artificial grass, astroturf, artificial covering for
stadium rings (athletics), artificial floor for stadium rings (athletics), and tapes.



consol e, dashboard, cockpits, door, overhead consol e nodul e, door trim
headliners, interior lighting, interior mrrors, parcel shelf, rear |uggage
cover, seats, steering colum, steering wheel, textiles, and trunk trim V)

Fi | ms (packamiongos3zhsnp, | ami nating, agriculture and horperebiotd/@006s
greenhouse, nulch, tunnel, silage), bale wap, sw mm ng pools, waste bags,
wal | paper, stretch film raffia, desakgpnation film batteries, and
connectors. VI-1) Food packing and wapping (flexible and solid), bottles.
VI-2) St orage systens such as boxes (crat es) | uggage, chest, househol d

DOXE%, (D ven USRS 5ol TS B 1B el

t ranspor trﬁdnoﬂlamemstﬂuerd;)awipeé s/ @udamas(tsleadeshs madishle abaiBﬁtuorty) nsulkdfilsdrs bi ns,
b|nI|ners ral, tan I water_ |/ usdwater

¥ i ns cota'nrir} ene 51 th

/' Chem st(pgPIFatpns Sychoq sowny hostecien fotypel i, ohss, CrPRe, dineS ot s

bat It ery cafss, sghf-l@eltgh&,lotn%ﬁji ordenglesr) (g&ﬁesl;bbota? rpikstr ohoot:ﬂpmtlh'atelmappfixrel
applications i agnostic Vi ces cki n or r nac ica i ster.
WP 1) Pt SORBR repRuee upBe T ton g PREG o e Wﬁﬁ%sehol g
articl es safls, &vglodn-sitk”, caenping ariiqés, mal,rbédsecumcbpbullk bagds, ahdbdgss hanger),
fastening systens such as plugs, wire and cable clanps, zippers, closures,

| ocks, and snap-cl osures. WO 2004/ 063268 PCT/ EP2004/ 000068 -54 VII-2)
Support dma déambramds, dhsaiatiboy cdviees arel seaie fdri noefss turinelss demps,t onds,dddmpgspes s

devi ces, ?gozlﬁé nfe?n%% ééﬂne}agr‘%é oS, gbv{hl\rjnfﬂg rp%%@t gﬁalrﬁk%ﬁadenganos(?\ elds

athletlc i ni's ers fo
bot t | es, awnihgsamsnopids| \@Ilpﬁpsrmfcnqdr packmggemdawaapplrng)e(ﬂmbmmndcmtg) (med:d:alons,

i npact a a e
<t Bt um SEaRag axb B 07 solth BARD oy ol e ng el (B, Cabef Teble |
bal | s), moayqri@ubebboagd |ooemltsambrp¢va;heaéhomo&momlerdgormd}eaallr@ra‘, mter@pu cal
and magnet .6 . St e ) i r ki ng,
<t ori ngy Tohfiek Bt ABRS percl] trch) e iddEte 48U, LERY' lerrk! ol eckf 0 0
arti cl es,whsfe, itextiles.gngltrusk téh. any ki nd (bal I - p0| nt pens, stanps and
i nk- pads, nouse, shelves, tracks), bottles of any
V) Films (packaging, dump, laminating, agriculture and horticulture, greenhouse, mulch,
tunnel, silage), bale wrap, swimming pools, waste bags, wallpaper, stretch film, raffia,
desalination film, batteries, and connectors.

VI-1) Food packing and wrapping (flexible and solid), bottles.

VI-2) Storage systems such as boxes (crates), luggage, chest, household boxes, pallets,
shelves, tracks, screw boxes, packs, and cans.

VI-3) Cartridges, syringes, medical applications, containers for any transportation, waste
baskets and waste bins, waste bags, bins, dust bins, bin liners, wheely bins, container in
general, tanks for water / used water / chemistry / gas / oil / gasoline / diesel; tank liners,
boxes, crates, battery cases, troughs, medical devices such as piston, ophthalmic
applications, diagnostic devices, and packing for pharmaceuticals blister.

VII-1) Extrusion coating (photo paper, tetrapack, pipe coating), household articles of any kind
(e.g. appliances, thermos bottle / clothes hanger), fastening systems such as plugs, wire and
cable clamps, zippers, closures, locks, and snap-closures.



vol une and content (drinks, detergents, cosnetics including perfunes), and
adhesi ve tapes. VII-7) Footwear (shoes / shoe-soles), insoles, spats,

adhesi ves, structural adhesives, food boxes (fruit, vegetables, neat,

fish), synwoetooaoepmper, |abels for bottles, couches, arpatieioedo00je®i nt s
(human), printing plates (flexographic), printed circuit boards, and display
technologies. VII1-8) Devices of filledgolymers (talc, chalk, china clay
(kaolin), wollastonite, pignents, carbon black, TiQZ mca, nanoconposites,
dolomte, silicates, glass, asbestos). Thus, a further enbodi ment of the

resent i ntion relates to a shaped . article, in particular. a film pipe,
brof i e, DEe) SubParkRvess, cBiick Fadhe feisise Eus Buath ehGPas, 410 dEprssdavEes.
mat eri al @AnnadisC idks OsidBosts, infing-gkatbs T sikasTbiIgi 1661t athibtic HRrfpcess ¢ng. temvignt i on
relates to a plded article containin nanos; conposite material as
descri bed®8 .sc"ﬂ‘i‘(em%l"?ﬁsnad‘di%oqpﬁrsdﬁg?%ﬁ' and @8MSected by injection, bl ow,

conpression, roto-nolding or slush-nolding or extrusion. The present
inventio relates to rocess. for,_stabil,zi a synthetic pol yner
o nst s BB R Gebal SRS RS BB TP eReTERe) BRTen SORT s es
| ncor por adisinglothes,anatepgdriiémehaire, SMiR0R44185ABIES, doUTHdsPRYSANNGIGKEs (bdamdssai d
mat eri al a@t Iezﬁ{7l sgnq ach ofl.a%on%ﬁgognts H)e) (c) and (d), with or wthout
further PHresy; g » PRYNOHESS. PSS %Yl‘f?g Sof the present invention is
therefore the use of a m xture of conpo- nents (b), (c) and (d), with or
W t hout fyrther iktiv tahi|jze for synthetic polyners against
oxi dat i ve\?"%ﬂ@PW&g‘g(g?r q"ﬁéﬂ?ﬁﬂ%@@%& d&é%%téﬁg ion. The preferred conponents

(b), (c) and (d) in the process for stabilizing a synthetic polyner and the

use theregf ARk HER .a'ré. b ,fdﬂﬁkiﬁ 1d StdPRby Mer s agai nst oxi dative, thernal
n egr§ atd % e %arre

or light- 1 nduce on ar S those described for the
nanoconposite material. The follow ng exanples illustrate the invention

s r 88| Bofts BECBY bAREReE Btifed BPUE NS AR, iqbijat o o

Pol yol ef i ary, kiga r(hailggintapensprisiastpst and Inérpagenmpuse, i shelyes,i tacks) duwdtlosi ofeanywi t h 5
% or Nanof il \ . A . we
nanodi oper L Py Sorket S RE el ik CoGAERA A RPnES), TR Uil fance.

VIi-7) Footwear (shoes / shoe-soles), insoles, spats, adhesives, structural adhesives, food
boxes (fruit, vegetables, meat, fish), synthetic paper, labels for bottles, couches, artificial
joints (human), printing plates (flexographic), printed circuit boards, and display technologies.

VII-8) Devices of filled polymers (talc, chalk, china clay (kaolin), wollastonite, pigments,
carbon black, TiO,, mica, nanocomposites, dolomite, silicates, glass, asbestos).

Thus, a further embodiment of the present invention relates to a shaped article, in particular
a film, pipe, profile, bottle, tank or container, fiber containing a hanocomposite material as
described above.

A further embodiment of the present invention relates to a molded article containing a nano-
composite material as described above. The molding is in particular effected by injection,
blow, compression, roto-molding or slush-molding or extrusion.

The present invention also relates to a process for stabilizing a synthetic polymer against oxi-
dative, thermal or light-induced degradation, which comprises incorporating in or applying to



Pol ybond(r) 3200 (mal ei ¢ anhydri de grafted pol ypropyl ene, Cronpton Europe
Ltd., UK), 0.1 % of calciunstearate and with the additives |listed in Table
1. This blend is then extruded in a tw n-screw extruder, of Berstorff, at a
t enper at ur WooF004@63268st 200C. After draw ng the ex- trudetEEPI004000iES a

wat erbath to cool, it is granulated. 80 x 90 nmand 2 nmthick test panels
are then noul ded fromthese granul es bgsneans of an injection noul di ng

machi ne (Arburg 320 S) at a tenperature of at nost 235C. The oven agi ng of
the test panels is carried out in a Menmmert convection oven at 135C for 5

days, TheéﬁY{%l VWa??esasl gg?e )ésén\:lﬁ) pongﬁt%ZE ?cr}%%}ﬁd) W&tﬂlﬁ lthgl?ttfu}tttl] a%ﬁ%i nni ng

of the te tHese cor TM D
1925-70 .tiveeaw Yl values signify little discoloration, high Yl values strong
di scolora- tion of the sanples. The | ess discoloration, the nore effective
the stabilizer or stabilizer blend. The results are conpiled in Table 1. An
ot her gr Aipretdrretdesibodmmaxit of thieepresen} ipuérdidn iothareford itid ade aigemixturadf dBdps-i n a

fan-assis ven il the e ' T S U jzed in
Tabl o 1. R oSy b wRERE BBt bRy &SRB s Rel BBh855 265
PCT/ EP200agadsdxgtive, Siterméhd lighttinduaed egigidaiipn. Exanpl es Addi ti ves A Yel | owness
I ndex Days until enbrittlenent Exanple laa) - 23.7 14 Exanple 1 ba) 0.50 %
Irgafos 168 (RTM) 21.0 16 Exanple 1 ca) 0.50 % Irganox 1010 (RTM) 35.4 33

Exanpl e 1Theapreferrad compongmits (b),1@P aidRiaWin tr@dproceds forostallizing a ggnibeticiolybnet RTM [

CRvre) ERn? uée phod B! a8t folSiont bolupis adbufet fbiatiy, M iefie2 |

r gaf os 16i8dyced Npgradation are the same as those described for the nanocomposite material.
The following examples illustrate the invention further. Parts or percentages relate to weight.
Example 1: Stabilization of polypropylene.

1.5 kg of polypropylene powder (Profax®PH 350, Basell Polyolefins, Germany) are mixed to
homogeneity in a high-speed mixer with 5 % of Nanofil®N15 (distearyldimethylammonium
chloride modified nanodispersed layered silicate clay, Sid-Chemie AG, Germany), 15 % of
Polybond®3200 (maleic anhydride grafted polypropylene, Crompton Europe Lid., UK), 0.1 %
of calciumstearate and with the additives listed in Table 1. This blend is then extruded in a
twin-screw extruder, of Berstorff, at a temperature of at most 200°C. After drawing the ex-
trudate through a waterbath to cool, it is granulated. 80 x 90 mm and 2 mm thick test panels
are then moulded from these granules by means of an injection moulding machine (Arburg
320 S) at a temperature of at most 235°C. The oven aging of the test panels is carried out in
a Memmert convection oven at 135°C for 5 days. The AYellowness Index (Y1) [YI after 5 days
minus YI at the beginning of the test] of these test panels is determined in accordance with
ASTM D 1925-70 . Low YI values signify little discoloration, high Yl values strong discolora-
tion of the samples. The less discoloration, the more effective the stabilizer or stabilizer
blend. The results are compiled in Table 1.

An other group of test panels are subjected to artificial ageing at 135°C in a fan-assisted
oven until they become brittle. The results are summarized in Table 1. The longer it takes,
the better the stabilization.



Exanple 1 gbh 0.125 % Irganox 1010 (RTM 26.5 23 0.25 % Araldite GI 7072
(RTMe) 0.25 %lrgafos 168 (RTM) Exanple 1 hb) 0.25 % Irganox 1010 (RTM
28.8 33 0.25 WAraldite GI 7072 (RTM O Exanple 1 ib) 0.50 % Irgafos 168
(RTMJ 15. WO004/83%8 % Araldite GI 7072 (RTM e) Exanpl epci/in200/0@686 | r ganox
1010 (RTMd) 21.6 > 37 0.50 %Araldite GI 7072 (RTMe) 0.25 % lrgafos 168
(RTM) Exanple 1kb) 0.25 % Ilrganox 10186¢(RTM) 15.8 > 37 0.50 % Araldite GI
7072 (RTMe 0.125 %lrgafos 168 (RTM) Exanple 1Ib) 0.125 % Irganox 1010
(RTM ) 14.4 > 37 0.75 % Araldite OF 7072 (RTMe a) Conparative Exanple. b)
Exanpl e according to the invention. c) Irgafos 168 (RTM (G ba Specialty
Chemcals Inc.) is tris(2,4-di-tert-butyl phenyl) phosphite. WD 2004/ 063268
PCTI EP20042bDB0068 -57 d) Irganox 1010 (RTM (G ba Specialty Chemicals Inc.)

is a COWWWWM? C (AO
1). H3C|C. CH3 H3L 4 e) Araldite GI 7072} (RTM (Vantico| OSwenaging and) is

sol i d bi §phexaniples df gl yci dyl Asiditiees A Yellowness Index |  Days until
embrittiement

Example 1a® — 23.7 14
Example 1b® | 0.50 % Irgafos 168 (RTM)® 21.0 16
Example 1¢® | 0.50 % Irganox 1010 (RTM)? 35.4 33

a | 0.25 % Irgafos 168 (RTM)®
Example 1d™ | o5 o, Irganox 1010 (RTM)® 34.9 26

b | 0.25 % Irgafos 168 (RTM)®
Example 167 | 555 %, Araldite GT 7072 (RTM)? 17.1 19

d)

Example 4 0.25 % Irganox 1010 (RTM) 30.1 30

0.25 % Araldite GT 7072 (RTM)?

. | 0125 % Irgafos 168 (RTM)®
Example 1g” | 0.125 % Irganox 1010 (RTM)® 26.5 23
0.25 % Araldite GT 7072 (RTM)®

0.25 % Irgafos 168 (RTM)®
Example 1h” | 0.25 % Irganox 1010 (RTM)® 28.8 33
0.25 % Araldite GT 7072 (RTM)?

r | 0.50 % Irgafos 168 (RTM)?
Example 1™ | 4’56 % Araldite GT 7072 (RTM)? 151 30
: o, d)
Example 1}° 0.50 % lrganox 1010 (RTM) 21.6 > 37

0.50 % Avraldite GT 7072 (RTM)®

,, | 0-25 % Irgafos 168 (RTM)? :
Example 1k | 0.25 % Irganox 1010 (RTM)? 15.8 > 37
0.50 % Araldite GT 7072 (RTM)®

.| 0.125 % Irgafos 168 (RTM)?
Example 1I” | 0.125 % Irganox 1010 (RTM)? 14.4 > 37
0.75 % Araldite GT 7072 (RTM)®

a) Comparative Example.

b) Example according to the invention.

c) lIrgafos 168 (RTM) (Ciba Specialty Chemicals Inc.) is tris(2,4-di-tert-butylphenyl)
phosphite.



Exanple 2: O T neasurenents of pol ypropyl ene nanoconposites. 43.45g Mpl en
HF 500 N (Basel[ Polyolefins, Germany), 15% Pol ybond(r) 3000 (nal efic anhy-
dride grafted pol ypropyl ene, Cronpton Europe Ltd., UK), 5% organic nodified
clay (SomaWOs30p4463MEE ( UNI COOPJAPAN LTD. (Duessel dor f) , PCHEPRAAH/000068
respectively Cloisite 20A (Sou- thern Cay Products, Inc.)) and the
appropriate anount of additives listedb&rn table 2 are blen- ded in a snall
vessel . The blends are mxed for 10 m nutes at 200C in a brabender m xer
(Plasticorder PL 2000-3 from brabender), pre-pressed with a hydraulic press
from Fontd] i ] Wl Haw 4 Ca. 25
ng of thedgemgﬁg?ggbﬁgr(g% yr%CBF?Egﬁg%?hﬁ%&P&%%Se%m?cﬁgﬁ?{ i on ﬂ%,ﬁé1
according to ASTM D 3895-80 at 190C) by aid of a Perkin Elmer DSC 7 / 3.5
Pyris. The measured O ls are listed in Table 2. A higher value for an OT
is related to a bett FTHES abilization of the npl e. WD 2004/ 063268

PCT/ EP2004/ 000068 - p8- T@b@'é; 2: Exanpl es Addijtives OT Exanple 2ae' 0.1%
| rganox 8225 (RTMe' | 4,8 \Exanple 2b" M. 1 % I fganox B225 (RTM e) 2.3

Exanpl e 2¢' 0.50 % | o414 |7 0. % Ar al dijkg.16T 7072 (RTM 91
0.25 % lrganox HP 13 Sq%gT 59@%%‘%5—&% @ | rganog\?()1 0 (RTMb 28.9
0.50 % Araldite GI' 7pRLLRTM 9' Exanple Zed' (.50 % Irganox B225 (RTM e’
81.6 0.50 % Araldite ﬁl’l (RTM 9" Exanpl e|[2fd) 0.50 % | rganox B225
(RTMe' 92.1 0.50 %A afdite MY 790 (RTM " @npl e 290.50 % | rganox 8225
(RTMe' 71.8 0.50 %Araldite MI 0163 (RTM k' Exanple 2hd" 0.50 %I rganox
B225 (RTMe' g 46.6

e) Araldite GT 7072 (RTM) (Vantico, Switzerland) is solid bisphenol A diglycidyl ether.

Example 2: OIT measurements of polypropylene nanocomposites.

43.45g Moplen HF 500 N (Basell Polyolefins, Germany), 15% Polybond®3000 (maleic anhy-
dride grafted polypropylene, Crompton Europe Ltd., UK), 5% organic modified clay (Soma-
sif®MTE (UNICOOPJAPAN LTD. (Duesseldorf), Germany) respectively Cloisite 20A (Sou-
.thern Clay Products, Inc.)) and the appropriate amount of additives listed in table 2 are blen-
ded in a small vessel. The blends are mixed for 10 minutes at 200°C in a brabender mixer
(Plasticorder PL 2000-3 from brabender), pre-pressed with a hydraulic press from Fontijne
and finally pressed at 200°C into 60 x 60 x 1mm plates. Ca. 25 mg of these plates are ana-
lysed by OIT (Oxidative-induction time, according to ASTM D 3895-80 at 190°C) by aid of a
Perkin Elmer DSC 7 / 3.5 Pyris. The measured OITs are listed in Table 2. A higher value for
an OIT is related to a better stabilization of the sample.



0. 50 % Benzophenone tetracarboxylic acid dianhydride (RTM . 0.50 Exanple
2jd" 050 %Witex OB (RTM') 57.4 a) Conparative Exanpl e including Sonasi f
MIE (RTM b) Conparative Exanple including Coisite 20A (RTM c) Exanple
accordi ng ™0 200¢043p68ent i on (i ncl udi ng Sonasi f MIE ( RTM PCTEP200€00pb68EL hy|
ammoni um nodi fied synthetic mca)). d) Exanple according to the invention
(including Coisite 20A (RTM (natural-ggntnorillonite nodified with a

guat ernary anmoniumsalt)). e) Irganox 8225 (RTM (C ba Specialty Chenicals
Inc.) is a 1:1 blend of Irganox 1010 and Irgafos 168 (conpare Exanple 1d).
f) Irganox 3114 (RTM (C ba Specialty Chemicals Inc.) is
1,3,5-Tris-(3,5-di-tert butyl-4- hydroxybenzyl)-s-triazine-2,4,6-(1h, 3h,5h)
trione. g) TﬂblaEdl te GT 7072 (RTM (Vantico, Swtzerl and) | S soI id bi sphenol
A di g| yCI .]_yl etrer— II} } geTox HR—4+36 (RT:\vAy (C. eSS Spett o Ly Ehereed I nc. )
is a | act pné&xdraglesl §adi cal scavenger. AdGHIAEE04/ 063268 PCT/ EP200// @ID0OG8 - 59
i) | rganoj—+6+o—tRHi—c-ba—Speetatty—cherm~eat-s—re——i-s—a—corppure—ef t he
fornul a ADEtampt8Ca¥]| CH9% Irﬁéhox@z@EiZRth’AO 1). HO CH2 CHzZC H2C-(d ~Gi$8 {HgC 4
j) Aral di fe—W—90—4RI)—ant+eo; tzerard)—(bi-sphenrel—A-baped—epqxi de)

k) Aral di Exanfplazs% ()Ff%/yrgdﬁéarBZZGQBTﬂy\ﬁ)tzerl and) 2.3

1

1122e haoanat ot ralao baoanal oo ~A naoyi--de ) RPonzaon honnnao ot b an Al ||C
’ ’ ’ = TarTeTetTT o P PTIeTToT oasSto c OATOC— T DCTIZOpPTTeTiont ch 2Ca06> y

aci de dia E{%ﬁég JBI’EOI%IKganXSJaMr(BTMd’t Germany). m Wltex 7(99 ha
Specialty s | D156.% AtaKitd GT 7022 BRIME( 5- t er t - but yI - benzoxalol

0.25 % Irganox HP 136 (RTM)"
Example 2d | 0.25 % Irganox 1010 (RTM)" 28.9
0.50 % Araldite GT 7072 (RTM)?

0.50 % Irganox B225 (RTM)?

Example 267 [ 20 op Araldite GT 7072 (RTM)® 816
Example 210 | 030 e O e (o 02.1
Sranelo26” |50 % Moo W 0163 (A
Example 2h° 8 gg :;: ggﬁzg;hii%?\éﬁlya):arboxyl|c acid dianhydride (RTM)" 46.6
Example zjdj 0.50 % Irganox B225 (RTM)® 57.4

0.50 % Uvitex OB (RTM)™

a) Comparative Example including Somasif MTE (RTM)

b) Comparative Example including Cloisite 20A (RTM)

c) Example according to the invention (including Somasif MTE (RTM) (Tri octyl methyl
ammonium modified synthetic mica)).

d) Example according to the invention (including Cloisite 20A (RTM) (natural montmorillonite
modified with a quaternary ammonium salt)).

e) Irganox B225 (RTM) (Ciba Specialty Chemicals Inc.) is a 1:1 blend of Irganox 1010 and
Irgafos 168 (compare Example 1d).

f) Irganox 3114 (RTM) (Ciba Specialty Chemicals Inc.) is 1,3,5-Tris~(3,5-di-tert butyl-4-
hydroxybenzyl)-s-triazine-2,4,6-(1h,3h,5h) trione.

g) Araldite GT 7072 (RTM) (Vantico, Switzerland) is solid bisphenol A diglycidy! ether.

h) Irganox HP 136 (RTM) (Ciba Specialty Chemicals Inc.) is a lactone based radical
scavenger.



yl )t hi ophene of the formula OX-1. (CHOBC NN C(CH9)3 OS/ O/ Exanple 3:

O T neasurenents of pol yet hyl ene nanoconposites. 52,20g Hostal en GM 8255
(Hoechst AG Frankfurt, Gernmany), 5% organic nodified clay (Coisite 20A
(RTM (nat Wkoowodseesori |l onite nodified with a quater napgTaprmoocemessal t from
Sout hern Clay Products, Inc.)) and the appropriate anount of additives
listed in Table 3 are premxed in a sl vessel. The blends are m xed at
200C for 10 mnutes in a brabender m xer (Plasticorder PL 2000-3 from
brabender), pre-pressed with a hydraulic press from Fontijne and finally

pressed at 200C int 1 .8 .. Ca. 25 hi | h been
anal ysed E) ?r@ﬁox(%lﬁ(ﬁéfpg&??%%‘%l%ﬁ?@ 'H%EE%O%OPBA §§$ﬁ/ﬁ5ﬁ§'§9@'§0 at
1900) by ald of a Perkin Elmer DSC 7 / 3.5 Pyris. The neasured A Ts are
listed in Table 3. A hi gher value for an OT is related to a better
stabilization of the Tﬂraéx WD 2004/ 063268 / EP2004/ 000068 -60- Table 3:
Exanpl es Additives O ,aﬁm e 3aai 0.1000% Il{r ganox B225 (RTM‘) 40. 3
0.3500% Aral dite GT 7@/ RTM "I 0.037%% I rganox 1010 (RTMei Exanple 3b)
0.0375% I rgaf os 168 (RiM' 0150% Cdl ci um st|ear at e ORQR 010 o Cal ci um oxi de
64.5 Exanple 3cb) 00. BHHE G- @T@HG1C 7072 ( r\ﬁ 57.9 a)

Conpar ati ve Exanple. |RQ npl e according to tlhe invention c) Irganox 6225
(RTM (Ci ba Specialt gritgal s Inc.) is a 1:1 blend of Irganox 1010 and

| rgaf os 168 (conpare k*a‘?'rpl e a1d) d) Aral dited@r 7072 (RTM (Vanti co,
Swtzerland) is solid bisphenol A diglycidyl ether.

j) Araldite MY 790 (RTM) (Vantico, Switzerland) (bisphenol A based epoxide)

k) Araldite MT 0163 (RTM) (Vantico, Switzerland) 1,1,2,2-ethanetetra-p-phenol based
epoxide

I) Benzophenone tetracaboxylic acide dianhydride (Merck KgaA, Darmstadt, Germany).

m) Uvitex OB (Ciba Specialty Chemicals Inc.) (RTM) is 2,5-bis(5-tert-butyl-benzoxazol-2-
yl)thiophene of the formula OX-1.

(CH,),C N N C(CHy),
\E:E N /N7 D/ (OX-7)
o S o)

Example 3: OIT measurements of polyethylene hanocomposites.

52,20g Hostalen GM 8255 (Hoechst AG, Frankfurt, Germany), 5% organic modified clay
(Cloisite 20A (RTM) (natural montmorillonite modified with a quaternary ammonium salt from
Southern Clay Products, Inc.)) and the appropriate amount of additives listed in Table 3 are
premixed in a small vessel. The blends are mixed at 200°C for 10 minutes in a brabender
mixer (Plasticorder PL 2000-3 from brabender), pre-pressed with a hydraulic press from
Fontijne and finally pressed at 200°C into 60x60x1mm plates. Ca. 25 mg of this plates have
been analysed by OIT (Oxidative-induction time, according to ASTM D 3895-80 at 190°C) by
aid of a Perkin Elmer DSC 7 / 8.5 Pyris. The measured OITs are listed in Table 3. A higher
value for an OIT is related to a better stabilization of the sample.



e) Irganox 1010 (RTM (Ci ba Specialty Chemcals Inc.) is a conpound of the
formula AO1 HC CJCH3 H30 HOCHz CHZ GO CH2 C (AO1). H3C-C ~ CH3 H3C 4
f) Irgafos 168 (RTM (Ci ba Specialty Chemicals Inc.) is
tris(2, 4- diwoeodsrobazsg/| phenyl ) phosphite. -61- Wiat is acaigmebslodoossl: A
nanoconposite material conprising a) a synthetic polyner, b) a natural or
synthetic phyllosilicate or a m xture gfg.such phyllosilicates in nanopar-
ticles, c¢) a phenolic antioxidant and/or organi c phosphites or phosphonites
or benzofuranon- 2-ones, and d) a nono or polyfunctional conpound sel ected
fromthe class consisting of the epoxides, oxazolines, oxazol ones,

oxazi nes, isocyanates and/or anhydrides, which are conpounds of the formula

AH1 O0 0)~ R2 0 ( |1_ YY OO in which R4 is a radical of the formula
AH-ta to AH-1j / )y (AH1 o) - 62-

Examples Additives oIT

Example 3a¥ | 0.1000% Irganox B225 (RTM)® 40.3

0.3500% Araldite GT 7072 (RTM)®
. | 0.0875% Irganox 1010 (RTM)?
Example 3b” | 0.0375% Irgafos 168 (RTM)"
0.0150% Calcium stearate

0.0600% Calcium oxide 64.5

0.5000 % Irganox B225 (RTM)?

0.5000 % Araldite GT 7072 (RTM)® | 57°

Example 3¢”

a) Comparative Example.

b) Example according to the invention

¢) Irganox B225 (RTM) (Ciba Specialty Chemicals Inc.) is a 1:1 blend of Irganox 1010 and
Irgafos 168 (compare example 1d).

d) Araldite GT 7072 (RTM) (Vantico, Switzerland) is solid bisphenol A diglycidyl ether.

e) lIrganox 1010 (RTM) (Ciba Specialty Chemicals Inc.) is a compound of the formula AO-1

HSC\C/CH3
H,C” 9
|
HO@—CH;—CHZ—C—O-—CHEJ—C (AO-1).
HyC~ ‘
SH C/C‘CH3
— T3 — 4

f) Irgafos 168 (RTM) (Ciba Specialty Chemicals Inc.) is tris(2,4-di-tert-butylphenyl)
phosphite.



(AH1f) (AH1g9g) (AH1h) CH3 CHR CH (AH1i) (AH1)) inwhich R5 is
-CH2-, -CH(CH3)-, -C(CH3)2-, C(CF3)2-, -5-, -0-, -(OS(O-, - NHCO, -CO or
-P(O (C,-C20al kyl)- and in which the aromatic rings in the fornmula AH1 a
to AH 1l e are unsubstituted or substituted by one or nore C - C6al kyl
groups, Cl-C6al koxy groups or hal ogen gions. 2. A nanoconposite material
according to claim1, wherein conponent (a) is a polyolefin. 3. A
nanoconposite material according to claim1l, wherein conponent (b) is a

| ayered sili- cate clay in nanoparticles. 4. A nanoconposite materi al

accor di n¥hatds slajped is; wherein conponent (b) is a nontnorillo- nite,
bentonite, beidelite, mca, hectorite, saponite, nontronite, sauconite,
vermculite, ledikite, magadite, kenyaite, stevensite, vol konskoite or a
mxture t h’énemcqmpqséenmrtal ePreprisim|l A nanoconposite material according to
claim1, G (b) is nodified by an amoni um or phosphoni um
corrpound Wgh% %ér}(gnoco 0 |te mat erial according to claim1l1, wherein the
phenol i ¢ arft)i exhataral omsynthetic ppyllesiicate oy almlxtéilrezgi“mwbrmymsﬂma@ﬂmnmﬂpar- - 63-
1-13C\ / CH3 13CI~-CHO X --R2 Rl n inwich R is Cl-C4alkyl,

ni s1, 2, 3or 4, tﬁpe(?
¢) a phenolic antioxidant and/or organic phosphites or phosphonites or benzofuranon-

2-ones, and

d) a mono or polyfunctional compound selected from the class consisting of the
epoxides, oxazolines, oxazolones, oxazines, isocyanates and/or anhydrides, which
are compounds of the formula AH-1

A

0
R, O (AH-1)
0

X
Yy

in which Ry, is a radical of the formula AH-1a to AH-1j

JOGD OGNS

(AH-1a) (AH-1Db) (AH-1c)

(AH-1d) (AH-1e)



1 1l Xis nethylene, -CHZCHZ C-Y- or -CHZ CGCOCH -CHZ Y is hydrogen or
-NH; and, if nis 1, 0 11 Xis -CHZ CHZ CY- where Y is attached to R2,
and R2 is Cl-C25alkyl; and, ifnis2, 0 11 Xis -CH-CH -CY- , where Y is
attached to R2, and R2 is C2-Cl2al kyl ene, C4-Cl2al kyl ene interrupted by
oxygen or sulfur; or, if Yis -NH, R2Zgs. additionally a direct bond; and,
if nis 3 O 11 Xis rrethylene or -CHZ GO CHZ CHZ , where the ethylene

group is attached to R2, and -64- O/I ~(OFi3C\ CHB R is I I or / , and,
INP\N\ O CH3 ifnis4, 0 11 Xis -CHZ CHZ CY- , where Y is attached to R2,
and R2 is Ca- Clojliu\liayl i : : j :
(AH-1f) (AH-1g) (AH-1h)
CH,
—CH,
\lCH
(AH-1i) (AH-1j)

in which Rys is -CHy-, -CH(CHj3)-, -C(CH3),-, C(CF3).-, -S-, -O-, {0)S(O)-, -
NHCO-, -CO- or -P(O)(C4-Cyalkyl)- and in which the aromatic rings in the
formula AH-1a to AH-1e are unsubstituted or substituted by one or more C;-

Csalkyl groups, C4-Cgalkoxy groups or halogen atoms.

2. A nanocomposite material according to claim 1, wherein component (a) is a polyolefin.

3. A nanocomposite material according to claim 1, wherein component (b) is a layered sili-

cate clay in nanoparticles.

4. A nanocomposite material according to claim 1, wherein component (b) is a montmorillo-
nite, bentonite, beidelite, mica, hectorite, saponite, nontronite, sauconite, vermiculite, ledikite,

magadite, kenyaite, stevensite, volkonskoite or a mixture thereof in nanoparticles.

5. A nanocomposite material according to claim 1, wherein component (b) is modified by an

ammonium or phosphonium compound.

6. A nanocomposite material according to claim 1, wherein the phenolic antioxidant as com-

ponent (c) is a compound of the formula |



7. A nanoconposite material according to claim1l, wherein the processing

stabilizer as conponent (c) is a conpound of the formula Il, 11, IV or V
OR2 OR2 (Il) R1Y-PA A X-P (Ill) OR3OR3NnN OOR OP DC
P-0-R1 (V) OOR1la j Rla E --P7R1leV \ ORia RiayY in which

-65- n' is the nunber 2 and y' is the nggber 1, 2 or 3; A is

C2- Cl8al kyl ene, p-phenyl ene or p-biphenylene, E if y" is 1, is

Cl-Ci8al kyl, -OR 1 or fluorine; E, if y'" is 2, is p-biphenylene, FE, if y
is 3, is NNCH2CH20-)3, R1, R2 and R 3 independently of one another are

Cl- C18al kyl, C, -Cgphenyl alrkylj,c cycl ohexyl 7 phenyl, or phenyl substituted by
1 to 3 alkyl radicals having :fN to€d] 1 tq 18 carbon atons; R 14 is
hydrogen or Cl-C9al kyl, R|15 isChydrogen qr nethyl; X is a direct bond, Y

i s oxygen, H,C 0

HO X——R,
- R1 -n

in which
R; is C4-Caalkyl,
nis 1,2, 3or4,
Xis methylene, —CH;—CH-C—Y— or —CH;~C—O—CH;—CH,— ,
Y is hydrogen or -NH-; and,
ifnis 1,
Xis —CH;,—CH;-C—Y— , where Y is attached to R, and
Rz is C4-Caysalkyl; and,
if nis 2,

O
Xis —CH;—CH;-C—Y— , where Y is attached to R, and

R, is C,-Cyalkylene, C4-Cyoalkylene interrupted by oxygen or sulfur; or, if Y is -NH-, R, is
additionally a direct bond; and,

if nis 3,
O

X is methylene or —CH;—~C—O—CH;—CH;— , where the ethylene group is attached to

R,, and



Zis adirect bond or -CH(R 16)-, and R 16 is Cl-C4al kyl; or a

benzof uran-2-one. 8. A nanoconposite material according to claim1, wherein
conponent (c) is tris(2,4-di-tert- butyl phenyl) phosphite,
bis(2,4-di-tert-butyl-6-methyl phenyl) ethyl phosphite, bis(2,4-di-tert-
butyl phenyl) pentaerythritol diphosphitg_tetrakis(2,4-di-tert-butylphenyl)
4, 4" - bi phenyl enedi - phosphonite,

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

3-(2, 3-di met hyl phe- nyl)-5,7-di-tert-butyl benzofuran-2-one, and/or a
conpound of the f rnula la, 1D, Ic Id or lg H3C/CH3 H3C 11 HO CHZ CHz

C-NH (CH2)s (I a) H3C~ d:‘gcCHS 1-13C\ CH3 H3C/C- Il HOXx CHZ

CHIC—OClSHS?Q:%Ja \f@ \ /CH3 H3C/C 11 HO CHZ CHz

COCHz K slc) [H3CHC , and,
/ \[r ~

if nis 4,
O

Xis —CH;—CH,-C—Y— , where Y is attached to R, and

R2 is C4-Cyoalkanetetrayl.

7. A nanocomposite material according to claim 1, wherein the processing stabilizer as

component (c) is a compound of the formula Il, lll, IV or V
LO—R, LO—R,
(1) R—Y—P A—-X'—P (1)
N AN
O—R|, O—R'

/O O\
R—O0—P X  P—O—R, (IV)
o 0

R'M
/O R‘14
Rl
E'——P Z' 15 (V)
\ R'ss
o R'14
. R'14 - y'

in which



H3C CH3 4 H3C/CH3 1-13CCOHOCHZ CHZ CIOCHZ CHZ OCHz (Id) H3C 2 R3
H3QA CH3 C O/NOCH3 iNX\ R3 =-CHz OH (lg). R3 11 R3 CCH3 3 0 H3C.
CH3 9. A nanoconposite material according to claim1, wherein conponent (d)
is an epoxide. -67- 10. A nanoconposite material according to claiml1,
wher ei n conponent (d) is a polyfunctio-gial epoxide which conprises epoxide
radicals of the formula EE1 0 -CH(CH2)n CGCH (E-1) Rl11 R12 R13 which are
attached directly to carbon, oxygen, nitrogen or sulfur atoms, and wherein
R11 and RI13 are both hydrogen, R12 i S drogen or nethyl and nis 0; or
wher ei n R1g heeurraer 2 by iihe nymb @ﬁ% or -CH2CH2CH2-, R12 is then

hydr ogenp gitsl- @18é|§y|gné)rp &}enygne&p@mg%ﬁ@l te material according to claim
1, wherein conponent (d sphenol A" diglycidyl ether, bisphenol F

di gl yci dfl. ifef ek is Qi-Ghep bgﬁPRloQﬂWtf‘leohexanedl carboxyl ate or phenol novol ak
epoxy regi r\:B, ,’g22 'gbp B?ﬂgﬁﬂgﬂ;pm te material according to claim1, wherein
)

conponent In an
E', |fy IS 3 is N(CHzCHzO )as
R';, R'; and R'; independently of one another are C;-Cygalkyl, C;,-Cophenylalkyl, cyclohexyl,
phenyl, or phenyl substituted by 1 to 3 alkyl radicals having in total 1 to 18 carbon atoms;
R'14 is hydrogen or C;-Coalkyl,
R'15 is hydrogen or methyl;
X' is a direct bond,
Y' is oxygen,
Z' is a direct bond or -CH(R's¢)-, and
R'ss is C4-Csalkyl; or a benzofuran-2-one.

8. A nanocomposite material according to claim 1, wherein component (c) is tris(2,4-di-tert-
butylphenyl)} phosphite, bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite, bis(2,4-di-tert-
butylphenyl) pentaerythritol diphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylenedi-
phosphonite, 3-(3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(2,3-dimethylphe-
nyl)-5,7-di-tert-butylbenzofuran-2-one, and/or a compound of the formula la, Ib, Ic, Id or Ig

- e _
\C _CH,
~
H,C |C|>
HO CH;—CH;—C—NH——(CH,);—1— (1)
a
H,C— .
/ TCH,
H,C




amount of fromO0.01 to 30 % based on the weight of conmponent (a). 13. A
nanoconposite material according to claim1l, wherein conponent (c) is
present in an anount of fromO0.01 to 5 % based on the wei ght of conponent
(a). 14. A nanoconposite material according to claim1l, wherein conponent
(d) is present in an anmount of fromO.g5l.to 5 % based on the wei ght of
conponent (a). 15. A nanoconposite material according to claim1, conprising
in addition, besides conpo- nents (a), (b), (c) and (d), further additives.
16. A nanoconposite material according to claim 15, conprising as further
additives nodifi- catH,6n agents for nanoconposites, conpatibilizers,

| ight-stabilizers, disbbrsi or solvating agents, pignents, dyes,

pl astici zers and/ or ygheni ng agents. 17 A nanoconposite materi al
according to claim13; cowprising as furtlher additives nodify- cation agents
f or nanoconposites, |izens apnd/ gf_meta ssivatorg, -68- 18. A
nanoconposite naterigﬁ aingé?% gﬁéin1lm?n Fﬁggfornlof(Ennasterbatch
conprising conponepic(b)/in an amount of fromO0.03 to 90 % based on the
wei ght of conponent a)y ~conmponent (c) in an anount of fromO0.03 to 15 %
based on the weight ofj o ent (a), and conponent (d) in anmpbunt of from
0.03 to 15 % based on’the wei ght of conponent (a). 19. A process for
stabilizing a synthetic pol ynmer agai nst oxidative, thermal or |ight-induced
degradati on, which conprises incorporating in or applying to said materi al

”,

at | east one each of_conponents (b), (c) and (d) accgrding to claim1. 20.
The use of a nixture |of He npoegpts (b), (c) and (d) a?cording to claim1l as
stabilizers for syntheticcpdlyﬁers agai nst oxidative, thermal or
|'i ght-induced degradatpgﬂ( ﬁ
HO CH;—CH;—C—O—CH;—1-C
2 2 2 (IC)
HSC\C\
/ "CH,
| HC J4
_}%C -
\ _CH,
HC™
HO CH;—CH;—C—O0—CH;—CH;—O—CH;—1—
H,C
L -2
CH
R, HCL /77
| N
OYN\(O CH,
NN R, = —CH; OH (Ig).
RS R _CH,
@) c
-\
HC™ en,

9. A nanocomposite material according to claim 1, wherein component (d) is an epoxide.
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10. A nanocomposite material according to claim 1, wherein component (d) is a polyfunctio-

nal epoxide which comprises epoxide radicals of the formula E-1

0
/ N\
__cI;H—-(CHZ)n——(l:———(l:H (E-1)

R11 R12 R13

which are attached directly to carbon, oxygen, nitrogen or sulfur atoms, and wherein R,y and
Ri3 are both hydrogen, R, is hydrogen or methyl and n is 0; or wherein Ry, and Ry3 together
are -CH,CH,- or -CH,CH,CH,-, Ry is then hydrogen, and nis 0 or 1.

11. A nanocomposite material according to claim 1, wherein component (d) is bisphenol A
diglycidyl ether, bisphenol F diglycidyl ether, diglycidyl 1,2-cyclohexanedicarboxylate or
phenol novolak epoxy resin.

12. A nanocomposite material according to claim 1, wherein component (b) is present in an
amount of from 0.01 to 30 %, based on the weight of component (a).

13. A nanocomposite material according to claim 1, wherein component (c) is present in an
amount of from 0.01 to 5 %, based on the weight of component (a).

14. A nanocomposite material according to claim 1, wherein component (d) is present in an
amount of from 0.01 to 5 %, based on the weight of component (a).

15. A nanocomposite material according to claim 1, comprising in addition, besides compo-
nents (a), (b), (c) and (d), further additives.

16. A nanocomposite material according to claim 15, comprising as further additives modifi-
cation agents for nanocomposites, compatibilizers, light-stabilizers, dispersing or solvating

agents, pigments, dyes, plasticizers and/or toughening agents.

17. A nanocomposite material according to claim 15, comprising as further additives modify-

cation agents for nanocomposites, compatibilizers and/or metal passivators.
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18. A nanocomposite material according to claim 1 in the form of a masterbatch comprising
component (b) in an amount of from 0.03 to 90 %, based on the weight of component (a),
component (c) in an amount of from 0.03 to 15 %, based on the weight of component (a),

and component (d) in amount of from 0.03 to 15 %, based on the weight of component (a).

19. A process for stabilizing a synthetic polymer against oxidative, thermal or light-induced
degradation, which comprises incorporating in or applying to said material at least one each

of components (b), (c) and (d) according to claim 1.

20. The use of a mixture of components (b), (c) and (d) according to claim 1 as stabilizers

for synthetic polymers against oxidative, thermal or light-induced degradation.



