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Nanosscalbadfilers 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
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It hadMBwHeefasund 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 nanocomposite material comprising
a) a synthetic polymer,
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Polyolefins, i.e. the polymers of monoolefins 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 IVb, Vb, Vib or VIII 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 o-coordinated.
These metal complexes may be in the free form or fixed on substrates, typically on
activated magnesium chloride, titanium(lll) chloride, alumina or silicon oxide. These

catalysts may be soluble or insoluble in the polymerisation medium. The catalysts
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kylene/carbon monoxide copolymers and mixtures thereof with other polymers, for example
polyamides.

4. Hydrocarbon resins (for example Cs-Co) including hydrogenated modifications thereof

(e.q. tackifiers) and mixtures of polyalkylenes and starch.
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atactic polystyrene, often referred to as polyvinylcyclohexane (PVCH).

6¢c. 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.
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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 acrylonitrilel/ butadiene
copol yners, acrylonitrile/al kyl acrylate copolyners,
wa@eonloe2ss ri | e/ al koxyal kyl acryl ate or PCT/EP2004/000068
acrylonitrile/vinyl halide copolynmers or acry-
lonitrile/ alkyl nmethacrylate/ butadi ene terpolyners.
11. Polymers derived from unsaturated al cohols and
am nes or the acyl derivatives or ace- tals thereof,
f or exanpl e pol yvinyl al cohol, polyvinyl
12. H@WPP'MWV%@%P%%W@&%‘?W?\‘W ethersriHGR Es poaéfw%nﬁﬂ'ycds polyethy-
lene Hﬁb@,aéo%/pr@ﬂléﬁé' ide &*{:‘o}ﬁbl@}ner@@l'eyéﬁf With bifglyeriypétRer@l
pol yal I'yl ‘el am ne; as their copolymers with
ol efins nentioned in 1) above WO 2004/ 063268
13. W&é@%@%ﬁ&@%@ﬁﬁol d)ﬁ:/m]eawyléﬂ%@tﬁ’c@'t%@r Bol P nfcRMneaBRRich contain
cyclic ethers s% as "pol yal kyl ene cols
ethylpm 3pe<td¢yas |ee geMORPIHer; Wayglefﬂomogﬁ@dow?méheffnor)lasﬂc polyurethanes,
acryl%{éﬁ yf@ss thereof with bisglycidyl ethers. 13.
yacetal s such as pol yoxynet hyl ene and t hose
pol yoxynet hyl enes which contain ethylene oxide as a
I . . _
14. SEBRGTR e BRLPER SuRadth Shl'fiRuPed, & AIBHERREAS bides with styrene
polyrostisde polyachidasl. f i des, and m xtures of pol yphenyl ene
oxides with styrene polyners or polyam des. 15.
Pol yur et hanes derived from hydroxyl -term nat ed
15. p:tmwethenes dpmke;deﬁbrerdemxybtelrrylhﬂataﬁbgly@he@, palyestersoare polybutadi-
enes aﬂgp one mﬁlaahgsghpg\%cgu? ngg@rnégt cp&%é?c?/‘é%%gg th%%tg%’: as well as
precansdrsctbpmbyam des derived from di am nes and
di carboxylic acids and/or from am nocarboxylic acids
or the corresponding | actans, for exanple polyam de 4,
16. Polyamided&anﬁl copph]hmam'sdienﬁécﬁfrorﬁldldmm% and Gicadoxdictcids and/or from

amircpaberqf aadnins sPrE R BR Gt foR SRR efpin ™ 5damice o,
polyapﬁidyééﬁm cB#$0, (878,611 2&/6 r‘kﬂnhﬂtﬁ ﬁgj@rﬁgﬁd:?l ‘grpgtr%famlctaﬂ arandtic polyamldes

MR et ——

amirROdn @oﬂhtﬁalrct cbrydi‘ﬂttbﬁéphmmmh)dnd veitht @r\mpiwhah atastbena@yras modifier,

for %@Bﬁqlgﬁgggzn ,ﬂe?rﬁ%etéﬁlag nt aw%]rge %@ﬁ@aﬂ o bl glﬁ -m-phenylene iso-

phthRlhidd; endndso bl@blef:byﬁblyrﬁ@@dﬂmﬁé sforéerpagioaes pOIyamldes with polyolefins,
chem cal | y bonded or

oleflrﬁgp%yrﬁggss ionognegs ow;q yja&nﬁ?& ghgr%fleé Ceéqstomertshor with polyethers,
e.g. mhymmwlmggbmc pblyp‘abpyq@he/wtcbladsrepdwtbmﬂemmneIglyoars as well as

poly%rpldgggr cg&g al%%?nso& d&@ﬁ%‘?@@@g %%ﬁrmgclj fp'ol?tamvt\ges conlwzci?e[l)’ll\éled during

processing (RIM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins
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,
pol yi m des, pol yam de-i m des, pol yetherimds,
w@eingee2es i m ds, pol yhydantoins and PCT/EP2004/000068

pol ybenzi m dazol es. 18. Pol yesters derived from

di carboxylic acids and diol sgand/or from

hydr oxycar boxylic acids or the correspondi ng

| act ones, for exanpl e pol yethyl ene terephthal ate,

pol ybutyl ene tereph- thalate, poly-

1, 4-di et hyl ol cycl ohexane terephthal ate, pol yal kyl ene
19. PARMBHA Lk PN esitbartiilaydy dr oxybenzoat es, " as wel |

as” bl ock copol yet her esters derived from

hydr oxyl -term nated polyethers; and al so pol yesters
20. ﬁ%ﬁ%é@ﬁgngth pol ycar bonates or MBS. WO 2004/ 063268

P EP2004/ 000068 -8 19. Pol y-carbonates and

pol yester carbonates. 20. Pol yketones. 21.

I f ol yet her

21. E@y%%bég%%%%gglﬁﬁr%%ggagﬁ@@é@@g?]&ved from

al dehydes on the one hand and phenol s, ureas and

22. CRARIRE T Ninera elLct rofiPdenyBE Bp e one hand and phenals ureas and
melaariteaeh dmd nthef dene| sishyatephensi/fesmaleighyder kesing, areg/formaldehyde re-
sins ?@@ﬁ%ﬁ%-ﬂg/lfc@}é}éycgpggg}&%s 24. Unsaturated pol yester

si ns de m copol yesters of saturated and
unsaturated dicarboxylic acids with polyhydric

3. gh,&@%}d:%&ﬁgﬁyw rgﬂlydq,ggggunds as crosslinking agents,

aPogen-’contai’ni ng nodi fications thereof of
| ow flanmability. 25. Crosslinkable acrylic resins

ri f.,rom i.fut
24, g%\rsl)gflu?%gg eosc’)’lyeéfe f’r%%ﬁ% dgg\{e%c g%@géoﬁilysoﬁ%segrg%ma%oe BRG Xinsaturated
dicarhoxylic acets. wibpolityklyid afcehbls sndpantyy esipoundssisngrosslidking agents, and

| ' : Ligked wi ] . ins,
atso FeloBRE Snre e et BiEgordl I B BB [ ocyanat cs. or
epoxy resins. 27. Crosslinked epoxy resins derived
25. g{r%@%aipﬁ)ehg%:rylcg’ @?ﬁg@%ﬁ%ﬁ ﬂgé{ s‘i{?sﬂtg%egi; Og%%flgé,cfgfg rexample epoxy acry-
latesl ugtlyanedydrylgteb ©F polpéstbi spyiatee] A and bi sphenol F,

which are crosslinked with customary hardeners such
as anhydrides or am nes, with or wthout

26. Alkge r&diind, pbRFestaB resBiseardisacpylateiresing oroesimikbd oath enelamine resins, urea

resiri%?!sgcrzrﬁrnsateg?i?sb y%n%paqg’g, ’pory%roc&axnaaggjsl of eglé){(yEch)a%Ms. Pol y-

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, PVClacrylates, 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,
weaMosRssopl asti ¢ PUR, PC/ t hernopl asti c PUR, PCT/EP2004/000068

POM acryl ate, POM MBS, PPO H PS, PPQO PA 6.6 and

copol yners, PA/ HDPE, PA/ PP, _oPA/ PPO, PBT/ PC/ ABS or

PBT/ PET/ PC. WD 2004/ 063268 PCT/ EP2004/ 000068 -9 The

synthetic polyners to be protected are preferably

thernopl astic polyners, especi al | efins,

The pyitpefionaiyress t%emﬁ@@g ar@@t&?}@@béﬂ&erm@?’o% polyaeEs; especially po-
lyolem'?ft oWssfréﬁé%bgbﬂ& §5I%é$ers' B%I Mlé’t‘e@ Ut preferably Polyoleﬂns in

I ene ene copol yners there

part:owlarmq‘rml@ylemdjm@momﬁ@e orF!rc@f)b'meésjthﬁmm wméth ngeno- and diolefins.

synthetic phyllosilicates in nanoparticles are for

exanpl e |layered silicate clays in nanoparticles. O
Preferpert nailiral ot eyrébeticaphyllesilivatesnip senopartieles afealos example layered silicate

S . -

clay%gﬂﬁ%ﬂr@tag%le%eOg %p&%@?ﬂ%p%sé (ap% Q%é{?&?fﬁp@ﬁé Hpag%ﬁ'i ’comprlsmg as com-
ponemmb)ra)mdnenombmte dmemitdnéte, eidalite uinicae hedterdtiek samonite, nontronite, sau-

coni ?alﬂ’:llgéu l{% g?@ﬁ%l ﬁ'rﬁgaﬁgn\é%ﬁﬁl{e te\ogh%t% &?%Y?ﬁ?(Oﬂé O?a mixture thereof

in nanopptiniest (b) is nodified or intercal ated by a
nodi fi cati on agent such as, for exanple, an ammoni um
an am ne or a phosphoni um conmpound. Exanpl es of

Preferalyf comboment Bp ist mobified rammrtﬁemlamyed by @ modlfleadwmpdagﬂnt Buch as, for
MONI_ UM .CO

exarfile A AP e O A TS AT aanng i S ARBAR:

st earyl benzyl di met hyl ammoni um chl ori de, stearyl am ne,
tearyl di gt hoxyam ne, or amni nododefPr canoi.c acid

EX&T‘E'& 'PF‘EP MHSBF BN CIREHBETPT PRI r om

Sudchem e, Gernany]; dinmethyl ditallow amonium

1 ASe rret ha/l ammoni um | ﬁ%ﬁﬁ ;et hﬁaﬁaﬁwt h him chioride,

steaEw&mﬁaﬁmeahylamamaiuhaaM@ncﬂ@ sféadjlémmé SieamkiidthoxXy&TMe or aminodode-
m CO- OP Chem cal

;. oct
cangi Al BsmaeraalY) avaﬂ%ﬂ!?/ |aarh?%@?f@$%fm Adghemies Gerppayl; dimethyl
ditalR% DRQHRIM,(IROMyIndtaym d\éamaﬁlgﬁﬂ Jdigtfoxaetk@sieé c}&dethyl ammonium or
amoni um conpounds such for exanple o
po'y%@myﬁ%vm?@? j$16H epm%lﬁrﬂeICP@en%% h & far%mod'f'ed Somasif
(RTIﬁ?fﬁ‘bFﬂiGb oP Cﬁ%%d?cdétad@ilmﬁme tnethoxysxlanyl ropylamlne [commercially
bi s(pol yoxyet hyl ene[ 15] anmmoni um ¢ Ior%‘g %'Iﬂt
avalkahlms NaRger: Mirﬁ']om Han?%ls PelkeHIARLS BT H&n ppragounds such as
for SEMKS - oc?ade@ﬂ%%@ﬂb%m?w]&ﬁmef [Eih(ﬁ?féﬁmtﬁTM) from Eastman] or

tetrab utylp osphoni um or _octadecyl tri

octagfed Frail @m(r[qhtﬂmwpaﬂﬂ @%mm%%'%ﬂgﬁﬁtea%%ﬁ“ﬂ 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, triethoxy 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 abl e as Nanoner (RTM from
wOaveoe2pg anmoni um  sul foni um or pyri di um coNPOYRER0EE00068

di scl osed for exanple in WO A-01/04050 or

WO A-99/ 67790 ; bl ock graft _ggpol yners such as for

exanpl e PEO b-PS or poly-4-vinyl pyridine-b-PS; or

solvents for swelling such as for exanple

y-butyrol actone, 2- pyrrolidone, dinethylsulfoxide,

di gl yme, tetrahydrofuran or furfuryl alcohol. WO

Nand Q9488 488 i MARHO4 SORRGE inchid\MBeE RBRPPiLHE as component (c)

materials which are of 1 nterest include those
compeyiisisiof thaforsulednponent (c) conpounds of the fornul a
| HBCCH H3G HO X --R2 RI n inwhich RLis
Cl-HAalkyl, nis 1,2,30or 4, 001l 11 X is :
net hyl ene, - (; CY- or -gH2 COCH2 CH2 Y is
hydrogen or - N ; 9a|\d, ch.nis|l, O Xis -CH
-CH-CY- , where Y/c(at?ached to R2, and R2 is
Cl- C25al kyl ; anpdi,0f R is 2, O Xis -CH 2 CH2C Y- ,
where Y is attached t and |[R2 is C2-Cl128l)kyl ene,
C4- Cl2al kyl ene |i fiCE —ty—agxygen or sul fur; or, if
Yis -NH, R2 ifs

in which
R1 is C1-C4alkyl,
nis1i,2, 3o0r4,

X is methylene, —CH;—CH—~C—Y— or —CH;C—O—CH;—CH;— ,
Y is hydrogen or -NH-; and,

if nis 1,

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

R is C4-Casalkyl; and,

if nis 2,

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

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



additionally a direct bond; and, WO 2004/ 063268
PCT/ EP2004/ 000068 -11- if nis 3, 0 X is nethylene
W@r004068263 O- CH2- CH2 , where the et hyl ene gr oupPCEEP2004/000068

attached to R2, and ONOHICCH3 -'"-rYR2is or / ,

and NN O CH3 ifnis4, O X H? -CH2 CH2 C;-Y- , where

Y is attached to R2, and R2'is C4- ClOal kanetetrayl .

Al kyl having up to 25 carbon atons is a branched or
_unbranched radical, for exanple nethyl, ethyl,
ifnipBopyl, isopropyl, n-butyl, sec-butyl, isobutyl,

tert-butyl, 2-ethylbutyl, n-pentyl, isopentyl,

1- nethylpentyl 3-di met hyl butyl, n-hexyl,

Xis ﬂn {ﬂﬁﬁ%l eXLEHﬁE —ﬁlg‘gf ' %gp_pt y tv\hhehéw&%;ﬁyléﬁé él%{.lells attached to

2- ethylhexyl 1,1, 3- trlnethylhexyl
R, andy | 3] 3- tetranethylpentyl nonyl , decyl, undecyl,
1- net hyl undecyl, dodecyl, 1,1,3,3,5,5-hexa-
met hyl hexyl , tridecyl, tetradecyl, pent adecyl ,
hexgdeqyl gept adéy Qcl &tigeyl , eicosyl or do-
R, gosy efq&red de tion ofn is methyl and
ert- . A parti preferred definition of R2
i s A1- Oa\kyl especi 4l |y Cl-ClSal kyl, for exanple
C4- C18ahkyl . An espeC|@HIy preferred de- finition of
R2 is C8-Cl8al kyl, espeC|aIIy Cl4- Cl8al kyl, for
exanpl e Cl8al kyl. C2-Cl2al kylene is a branched or
unbranched radical , for exanple ethyl ene, propylene,
ifnisdtra- net hyl ene, pentanethyl ene, hexanet hyl ene,
hept anet hyl ene, oct anet hyl ene, decanethy- | ene or
dodecanethylene A preferred definition of R2 is, for
exa C2HCl10al kyl ene, .esp ly C2-C8al kyl ene.
Xis An— e@l"EaTPy Yref eryiage a@ﬁaﬁﬁﬁ?he o(g%g is, for
‘ exanpl e, C4-CB8al kyl ene, especially C4-C6al kyl ene, for
Hﬂ%&aﬁmﬁ@ah@ﬁﬁﬁﬂthylene WD 2004/ 063268
PCT/ EP2004/ 000068

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 Ry is methyl and tert-butyl. A particularly preferred definition of
R is Cy-Cgoalkyl, especially C1-Cqgalkyl, for example C,;-Cygalkyl. An especially preferred de-
finition of Ry is Cg-Cygalkyl, especially Cy4-Cigalkyl, for example Cygalkyl.

C.-Cizalkylene 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, C>-Cyoalkylene, espe-
cially Co-Cgalkylene. An especially preferred definition of Ry is, for example, C4-Cgalkylene,
especially C4-Cgalkylene, for example hexamethylene.



-12 C4-Cl2al kyl ene interrupted by oxygen or sulfur can
be interrupted one or nore tinmes and is, for exanple,

WO @H206326H2CH2- O- CH2-, - CH2- (O CH2CH2- ) 20- CH2- PCT/EP2004/000068
-CH2_(O CH2CH2_) 30-CH2-, -CH2- (O CH2CH2-) 40- CH2-,
- CH2CH2- O CH2CH2- O CH2CH2-  0h» - CH2CHZ2- S- CH2CGH2- . A
preferred definition of R2 is, for exanple,
C4- Ci oal kyl ene interrupted by oxygen or sulfur,

especi ally C4-C8al kyl ene interrupted by oxygen or
C4'Csa?|“‘fy1ﬁne lmtsrrurétﬁarwmémn ot Hw@h@e ingar Qﬂp@r@aowore times and is,

R D T
-CszQ QHzCHIz-D(&':@Het rayl having 4 to 10 carbon atons is,

-CHICH CXAIRE.0 CHEBH, orHR1CH8 EREH. 29 YlbRitdddelinitibn bf R, is, for
examgip}- @HCw@Hy@HIe (rerr@yed by oRygEDHY SOHUCKESpeialigrEy-Catkylenefinterrupted

by O)é)@é Kol e 9’?‘[ %{_Bcﬁzallﬁ\}g&{btiﬁ %(&:){(;gr?"p t;r)%’éxgbén 0{ sulfur A? especially
prefefrdd meening S)f Bs ISC-@HQQHETQ’ﬂGHE@dz"@I‘@HiﬁH‘Q' of GH'I]Z@HZfS)EHb(DH2 :

| . Nanoconposite nmaterials which are of interest
i nclude those conprising as conponent (c) at | east
one conpound of the formula I in which, if ngg-l, R2
is Cl-C20al kyl. Preference is givento nanocohp03| te
Alkanetetrayldasingempriiosiangprestons g doresxanipty, at—C¢ —oﬂéz
conmpound of the forrmula | in which, if nis 2\ R2is
C2- C8al kyl ene, C4-C8al kyl ene interrupted by o%)egen or
sulfur; or, if Yis -NH, R2is additionally a direct
bond; and, WO 20q4/ 06F268 PCT/ EP2004/ 0000l68 |-13- ifon

(perapraNrity)i s _mglhyIgne.cH—CH— * —CHyGHyCH—CH-CH

I | |
—CH;CH;~CH—CH-CHyCH;— ’ —CHzCH;~CH—CH;~CH-CH;CH;— O

| s
— CHy-CH;—CH—~CH;-CHy—CH~-CHz-CHy— 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 n is 1, R, is C4-Cgalkyl.

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

if nis 2,

Rz is Co-Cgalkylene, C,4-Cgalkylene interrupted by oxygen or sulfur; or, if Y is -NH-, Ry is
additionally a direct bond; and,



I ONOR2is Y, and, NYN O if nis 4, R2is
C4- CBal kanetetrayl. Preference is |ikewi se given to
whaneoeposite materials conprising as conmponePCT/ERA004000068
| east one conpound of the fornmula | in which RL is
methyl or tert-butyl, nis_ 352,3 or 4, 0 11 Xis
met hylene or -CH2 CHZ C- Y- Y iIs hydrogen or -NH; and,
if nis 1, R2|SC14C18aIkyI and, if nis 2, Ris
C4- Coal kyl ene, or is C4- CBaIkerne i nterrupted by
ifnig¥dygen; and, if nis 3, Xis nmethylene, WO
,32,991%@@@268 PCT/ EP2004/ 000068 -14- ONOR2 is 1 1,
O if nis 4, R2is C4-C6al kanetetrayl.

0] N 0]
Rs is ﬁ/ \f , and,
/N\”/N\

O

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 Cy4-Cygalkyl; and,

ifnis2,

R is C4-Cgalkylene, or is Cs-Cgalkylene interrupted by oxygen; and,

ifnis 3,
X is methylene,



Li kewi se of interest are nanoconposite materials
conprising as conponent (c) at |east one conpound of

wWo b@4fe268il a | i n which the conmpound of the foPEIIER20D4/000068
is a conpound of the for- nula la to Ii H3C C/ CH3
H3C - Il HOCH2 CH2 CNH (CH2u3 0 (la), Irganox 1098

HBC '"CHCCH3 s 2 H3CQ\ CH3 H3CCO Il HO
CH2CH2C- O- C1SH37 (I b), Irganox(r)1076 H3C -, C H3C
CH3 WD 2004/ 063268 PCT/ EP2004/ 000068 -15- H3 \ Cn /
CH3 H3gO / - Il HO\ CH2-CH2-CGOCH2 C (lc),
Irggno“r)lglo H3C-, CH C CH3

R.is ﬁ/ , and,

AN
T

if nis 4,
R. is C4-Cealkanetetrayl.

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
_GH,

c
HC™ Q

HO O~ CR— O NH—(CH); (la), Irganox®1098

HiC
~

/
H,C

CH,

CH,

W
O=—0

HO CH;—~CH;—C—O0—C,H,, (Ib), Irganox®1076



s 4 H3Q /CH3 H3C O Il (lId), Irganox(r)245 HO CH2

CH2 CG0-CH2 CH2 0-CH2 L H3C2 H3 C/CH3 H3C O - Il
w0/ CH2 C- O (CH2)3 (le), Irganox 259 HIECFEPIB04/000068
H3BC CH3 2 /CH3 H3Q\ - Il H3CO HOCHCHCO(CH S

T2 22 (1f), lrganox(r) 1035 _ g@C— CHsCCH3 2 WO

2004/ 063268 PCT/ EP2004/ 00006 16 R H3Q\ /CH3

HC

3
C I
CH;—~CH;—C—0~—CH;T-C
2 (o), Irganox®1010

HC
B -4

HG

~©7 H—CH—C O—CHs—CH;—0—Cr—— (1), Irganox®245

-2

H3C

H C
HO CH;—CH;—
H,C

\

O—0

—O—(CH,)——
(CF2); (le), Irganox®259

HC

H,C

Y _CH,
HC” 0
HO CH—CH;—C—O—(CH,),—S
? ? Oz (If), Irganox®1035
HC—
CH

/
H,C




3C ONO- CHBRRR3 =-CH2 ~ OH (lg), Irganox3114
3 Y3 CHBHBCCHB RBHICCH3 0C O)_NOII _ CH3
WORMN4BRR6R3 = - (CH2)2 O CCH2 / OH (111), | rgarORBRDB4/000068
33CCH3 H3C\CH3 3 CCH3 RH3C H3ICCH3 CH3 / R3 =
CH2 OH (li), Irganox(r)1330.45R3 R3 CH3 CH3 / Cl1 H3C
CH3 Irganox(r) 1098, Irganox(r)1076, Irganox(r) 1010,
I rganox(r) 245, |rganox259, Irganox(r)3114, Irga-
nox(r) 1035, Irganox(r)3125 and Irganox(r)1330 are
protected trade names of G hp.Spedylty Chemicals
Inc. Prigference is given to Rahogonposite materials
conprising as conponent (c) at t one conpound of
arpountiof the fornula |

&gf I in which the ¢
is a compound ofrtbe —CHH —IdH | c or I@). irflanox®3114
mula la, Ib or ic.

p I/i'\b:[kaﬁ‘\ conpound of the\fdf

Coa]a’pon t (g)’ of the novel nanosombibkite materi al s,
and t heé conpounds of the fornmul&&], are known and in
sone cases obtai nabl e comrertfal | {5y Possi bl e
preparation processes for WD 2004/ 063268

PCT/ EP2004/ 000068 -17 the conpounds of the formula I
can be found, for exanple, in the US Patents 3, 330, 859

or 3,960, 928.
o CHs
R, N
| O N
OYN\(O I CH,
Ry =—(CH,);—O0—C—CH; OH  (Ih), Irganox®3125.
S
3 3 /(_)H3
0 /C\
CH
R HSC\ / 8
3 C\
H,C CH, CH,
Ry, = —CH, OH (Ii), Irganox®1330.
Rg Re CH
CH, ¢’ 7
HC o O
3 CH

3

Irganox®1098, Irganox®1076, 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, Ic or Id, in particular a compound of the formula la, Ib or lc.

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



O interest are nanoconposite materials conprising as
conponent (c) processing stabilizers selected from
W @406 consi sting of organi c phosphites orPCI/EP2004/000068
phosphoni tes or benzofuran-2- ones. O particul ar
interest are nanoconposite mpyerials conprising as
conponent (c) at |east one conpound fromthe group
t he benzof uran-2-one or of the group of the organic
osphites or hosphonites of the fornul ae |]
the rrp@ogm@ﬁ ef the f@rrﬁylaﬁpcan\pe iﬂpna fog(eximplei qn|t51e us ﬁatgnts 3 330 859 or
39609883 n° (VM) D P-OR1 (VIl) [:>C:F_ QA OHC O
POORi OPP-OR1 (V) OOR1a Ris OO0 OQ (V)
E PTR5PRI151 (VIIl) RaZ R14y W
Of wﬁ&%@lé‘{: %g%ﬁgcdl:nﬁﬂ%sg?ﬁ%é |QQQQ§1%r|sm&%s c'oﬂwp\’ifﬁér?t"(c)t ﬂ%eessmlg stabilizers
selegied 2rorrqthe. grogp gpnsisting of| @;ganlp @hgggphltys o|r gphgsphg)ntws gr benzofuran-2-
one@nd z' is 1to 6; A, if n" is 2, is C2-ClSal kyl ene;
C2- C12al kyl ene |nterrupt ed by oxygen, sulfur or ,
-NR 4-; aradical R5 R5B1 of the forrula 5, R©®6

Of pg’c@ular 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 Il to VIII

Il R—y—p ¢ I
(I1) ; P A—FX—P_ 1)

R, Q o}
(V1) ><: P—O——A D' P—O—R, (Vi)
RIB o) ql HSC 0] .

I:"14
0 R' " T
/ 14 P Q
Rl O O O O\P//
(V) E—T"P, z 1 | (VI
\ R'ss 0
0 F{I14 - -7
Rl




B, or phenylene; A, if n" is 3, is a radical of the

formula -CrHr-i-; CHA, if n is 4, is CHR CCH
W@ERR4/08826has the meaning of A if n' is 2; B PGI/AP2004/000068

direct bond, -CH2-, -CHR 4-, -CR 1R 4-, sulfur or

C5- Crcycl oal kyl'i dene, or is_qgycl ohexyl I dene

substituted by from1l to 4Cl C4a|ky| radicals in

position 3, 4 and/or 5; D, if p' is 1, is nethyl

and, if p" is 2, is -CH2OCH2-; E, if y'" is 1, is

Cl-Ci8al kyl, -OR, or hal ogen; E, if yis 2, is

lnwhl@‘\'ﬁﬁ"e u%lcesEare |hife Val'aﬁd3 is aradical of the formula
RI CH2O-)3; Q is the radical of an

n’ 153t3loéés@ 'Fz"Dval @rﬂls Qeﬂf@ohdﬁ4t9r1%Welﬁdl,2qfl$b and ads d 4¢ 6;

' ant p r -

A, lft}ﬂsnzgl ﬁgleﬁh HC @aﬂﬁ%ﬁ%ﬁﬂg@ﬁﬁ% ngkﬂﬁan gﬁg{?ﬁgrlﬁﬁ4 a radical
&l ogen, -COOR4', -CN- or - CONAd

; C2-Clsal kyI i nterrupted

7 C7-C9phenyl al kyl ; '

Co- ClchcIo or napht hyl; naphthyl or

phenyl subst i ut ed byg hal ogen, 1 to 3 alkyl radicals

or aI koxy rad| ®cal s haang intotal 1 to 18 carbon

or by C7-C9 hen | al kyl ; or are a radical of
R PPERYIENG: which m is an R 6
ger fro e range 3 to 6;° R4 is hydrogen,

. Cl ClSal Cl2cycl o IkyI or C7-C9phenyl al kyl, R 5
A, 'fdh@@?'%alr%% CZH@HPT ulgs ré'h@ anot her are hydr ogen,
Cl- C8al kyl or €h-©C6cycl oal kyl, WO 2004/ 063268
A il £R2004/ 000068 -19 R7 and R 8, if q is 2,
i ndependenthy G & anot her are Cl-C4al kyl or
toget her are aCH2—3 dehydr opent anet hyl ene radi cal ; and
R7 and R8, if q is 3, are nethyl;
A" has the meaning of A'if n' is 2;

B' is a direct bond, -CH,-, -CHR';-, -CR'iR'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', if y'is 1, is C4-Cygalkyl, -OR'; or halogen;

E, ifyis 2, is -O-A"-O-,

E', if yis 3, is a radical of the formula R'4C(CH,0-)3 or N(CH,CH,O-)3;

Q' is the radical of an at least z'-valent alcohol or phenol, this radical being attached via the

are unsubstl

of thgﬁo%ni@% stit

oxygen atom to the phosphorus atom;
R'i, R'2 and R'; independently of one another are unsubstituted or halogen, -COOR/', -CN- or
—CONR/'R4'-substituted C4-C;galkyl; Co-Cygalkyl interrupted by oxygen, sulfur or -NR's-;
C;-Cophenylalkyl; Cs-Cyocycloalkyl, 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

RIS

C7-Cophenylalkyl; or are a radical of the formula —(CH,) OH in which m' is an
2

RIG
integer from the range 3 to 6;
R'4 is hydrogen, C;-Cygalkyl, Cs-Cyocycloalkyl or G;-Cgphenylalkyl,
R's and R's independently of one another are hydrogen, C1-Csalkyl or Cs-Cgcycloalkyl,



R 14 is hydrogen, Cl-C9al kyl or cyclohexyl, R15 is
hydrogen or nethyl and, if two or nore radicals R 14
wW@eeh4M63L68 are present, these radicals are i dePCT/ER1004600068
different, X and Y' are each a direct bond or oxygen,
Z is a direct bond, nethylepg, -C(R 16)2- or sulfur,
and R 16 is Cl-C8alkyl. O particular interest are
nanoconposite materials conprising as conponent (c) a
benzo- furan-2-one or a phosphite or phosphonite of
R7 apd&'d, #ionisl 2 independlently (of/oeg anotherarartrcbralkyl prdogether are a

} ﬂ_[é%" nmber 1, 2 or 3; A is
2.8 @ﬁ%@gﬁt@y erf&nép@%&éﬁ)&}ﬁ(ﬂéne or p-biphenylene, E, if
R, apd R's i1 isi a3 mellgdil kyl, -OR, or fluorine; E if y'

- ' - pi E, if y' is 3, is

R“fﬁl?]&éﬁ)&lgéo@) g?ﬁgﬁ?ﬂ)&'@e{%u R 3 independently of one
R'is Brigtitegen ar enefliyl @84t tnd or ntire Cqitals ' 1abRy R 15 arggireseskthese

. phenyl. r.phepyl substituted by 1 to 3 alkyl radicals
radi %v&%éd?nﬁc?loqngwefe@b 18 carbon atonms; R 14 is
X' arnid/dravgencioe diket@@midloyloxydge@nl5 i s hydrogen or nmethyl; X

s.a direct bond,  YiS, is,a direct bond or

z 'S?dqﬁﬁﬂi%)df f"eg?%e”ew'q(%‘ %y‘%%?'ﬁﬂéﬁﬁ% . Likewi se of

R isrG,eCqatidyl.ar e nanoconposite materials conprising as
conponent (c) a benzofu- ran-2-one or a phosphite or
phosphonite of the formula I'l, Ill, IV or V, in which

Of particular h@eﬂmtbﬁ&n@qompﬂ)'sué miaterlatsecompriséry ds armpinentAc) & benzo-
tura 2B & Prcgptife or phosihogt o the Bl i] Y 81, woich

n' is @onuthBeri nalepe nslwwtduyniet 1 omer &not her are C1- Cl8al kyl ,
or 3 alkyl radicals

e A o e

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

E', ify'is 2, is p-biphenylene,

E', if y'is 3, is N(CH2CH.0O-)s,

R';, R'2 and R'; independently of one another are C4-Cygalkyl, C-Cgphenylalkyl, cyclohexyl,
phenyl, or phenyl substituted by 1 to 3 alkyl radicals having in total 1 to 18 carbon atoms;
R4 is hydrogen or C4-Cgalkyl,

R'5 is hydrogen of methyl;

X'is a direct bond,

Y'is oxygen,

Z'is a direct bond or -CH(R's6)-, and

R 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 Il, 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 C4-Cygalkoxy or fluorine,

E', ify'is 3, is N(CH,CH20-)s,

R';, R'2 and R's independently of one another are C4-Cygalkyl, or are phenyl substituted by 2
or 3 alkyl radicals having in total 2 to 12 carbon atoms;



WD 2004/ 063268 PCT/ EP2004/ 000068 -20- R 14 is nmet hyl
or tert-butyl; R 15 is hydrogen; X is a direct bond;
wWO2004861288/gen; and Z' is a direct bond, nethyl BCTIEEP2004/000068
-CH(CH3)-. Particular preference is given to
nanoconposite materials conpppsing as conponent (c) a
phosphite or phosphonite of the formula I, Il or W
Speci al preference is given to nanoconposite materials
conprising as conponent (c) at |east one conpound of
R'ia Beethy bWyt RL R2 OP (MI1) 3 R4 in which RL and
1582W5ﬂgﬁgendently of one anot her are hydrogen,
kyl, cycl ohexyl or phenyl, and R3 and R4
X”S@dﬂ@ﬁéﬁaﬁhtly of one another are hydrogen or
YWSQ& %&p . The follow ng conpounds are exanpl es of
I C phosphltes and phosphonites which are
Z'i IS ectioangh, methylgneadsl- @HégHmiorrponent (c) in the novel
conpositions. Triphenyl phosphite, diphenyl alkyl
phosphi tes, phenyl dial kyl phosphites,
Particulas prejesgnpédn given tph@@pb@mmsitermamialyslcqmm'smgi ascomponent (c) a

t thritol
phoggii3 8t BcPonR B8R rust L SPYE D DhanyT) phosphi ¢ o
(Irgafos(r) 168, C ba SpeC| alty Chemcals Inc.),

[ - CVY [
Spe%{:ll Sb?rg’%zen&%l% g&?ﬂ ﬁél?/ocﬁﬁlﬁg% pe%?ggfcléﬁg)%pglas component (c) at least
one domppogphofttbe {drowua Wil a D) ,
bi s(2,6-di-tert-butyl-4-nethyl phenyl) pentaerythritol
di phosphite (fornula E), bisiso-
decyl oxy- pent aerfyt hri t ol Rdl pho3phite,
bi s(2,4-di-tert-|butyl -6-/nmet hyl phenyl) pentaerythritol

di - phosphite, ti(ﬂs trl -t i’ but yl pQ pwyl)
pentaerythritol [dP y te tearyl bi t ol
triphos- phite, jtetrg (24d|-tert but yl phenyl)

4, 4" - bi phenyl engdi pimsph&pite (Irgafos(r)P-EPQ G ba
Specialty Chemcals Inc., fornuBa H),

6-1 sooctyl oxy-2, 4, 8, 10-tet ra-tert-butyl - 12H di benzo WO
2004/ 063268 PCT/ EP2004/ 000068

in which

R1 and R, independently of one another are hydrogen, C4-Cgalkyl, cyclohexyl or phenyl, and
Rs and R, independently of one another are hydrogen or C;-Csalkyl.

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, pheny! 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-



-21 [d,g]-1, 3, 2-di oxaphosphocin (fornula O,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-net hyl di benzo-
WO egogheRsB, 2- di oxaphosphocin (formula A), PCT/EP2004/000068
bi s(2,4-di-tert-butyl-6-nethyl phenyl) methyl phos-
phite, bis(2,4-di-tert-butyl,f:methylphenyl) ethyl
phosphite (fornmula G . Particular preference is given
to the use of the follow ng phosphites and
phosphonites: tris(2, 4-di-tert-butyl phenyll_)t phos;hi te
[d.gl(h,3.licxanbesphesin fotpuls €.+ §-ilasrers. 481 19-tele-t§ri-butyl-T2-methyldibenzo-

14r4 84 = hi .
i FPEMREB e 1 R S o orcs
phiteQbis(3-BptErichytytidsmethy Dheay!) efRgtosphitedi@ia @.CH3) 3 0

P-O CH 2CH(CAH9) CH2CH (C) 3 0 (CH AC Q(CH3)3 0O

(CH3)3C O P P-OC(CH3)3 OO0 - (D C(CH3)3 (CH3)3C WO
Partiggdlonpres3a8® iPQIVEERR B4se0t digslollowing Choma)ies auHBhemhonites:

QO XO H3C O P\ P-OCH3 (E)

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

(CHZ),C C(CHy), (CH,),C C(CHg),
Q Q
(A)  HC—CH P—F P—O—CHCH N g
0 O o!
(CH,),C
C (CHy)g C(CHy),
(CH3)3C - -3
(CH,),C C(CHy)y
0

\ (C)
JP——0——CH,CH(C,H,)CH,CH,

e
(CHy),C

C(CH,),

/o O\
—F X p—o
(CH3)3C—Q'O S O/P ‘Q—C(CHa)S o)
C(CH3)3 (CHs)SC



- O0- C(CH3)3 (CH3)3C ICH3 H3CG-CCH3 /0 0O\ (F)

H37C 80P/ P-O CleH3i O P-OCH2CH3 (G Oi OH3C HCSs-C
WERB4862:8 2 C(CH3)3 C(CH3)3 (CH3)3C O P / PrpCI/EP2004/000068

C(CH3)3 (H 2 2 Very particular preference is given

to tris(2,4-di-tert-butyl phepyl)) phosphite

[Irgafos168, C - ba Specialty Chemcals Inc.],

bis(2,4-di-tert-butyl-6-nmethyl phenyl) ethyl phosphi te

[Irgafos(r) 38, Ci ba Specialty Chemicals Inc.

formula (Q], bISb¥C|4 dl-tert but y(Gihgeyl )

pent aeryt hri toI i phosp | rcgaf os(r , Ci ba
Speci alty Che s |l.nc. (D
tetrakls%§4 rtb P % 8

butyl phenyl) - 472" bi phenﬂ enedi yShosphonl

[l rgafos(r) P-EPQ Iq Specialty @als I nc.

formula (H)]. The above nentloned organlc phosphltes
and phosphonites are known conpounds; nmany of them
are avail able commercially. Preferred processing
stabilizers fromthe class of begnzofuranyg-ones are
for exanple those disclosed in U S. 4, 325 863] U.S.
4,338, 244; U.S. 5,175,312; U S.|5, 248-042+-CH, S
5, 252, 643; A 316611 DE-A-4 16622; DE- A- 4316876;
(F) 550%_0589339 oK EP-#-05914.G2 O—P—OCHCH; ()
2148 (2- ac%% y xy) pher§/[*] - 5 Hi -t but yl benzof u
ran 2-one, 5,7-di-tert-butyl-3-[4- (23 04/,063268
PCT/ EP2004/ 000068 - 23 He 8
st ear oyl oxyet hoxy) phenyl ] benzof urfan- 2Ctne, -
3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethox§]
phenyl ) benzof ur an- 2- one],
5,7-di-tert- butyl 3- (4- et hoxyphenyl ) benzof ur an- 2- one,

(4-acet- oxy- di m
t hyl phenyl )DSC*%)adl -tert but yl benzof urlan- 2-Gjoid,),
- (3, 5- di pe , -

C(CH
an (2- a)a

one, 2 2
3- (2, 3-di met hyl phenyl ) -5, 7-di -tert-butyl benzof uran-2-o0
ne.

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-



O special interest are nanoconposite materials
wherei n conponent (c) is selected fromthe group

waeongioe2esg of 1. Tocopherols, for exanple PCT/EP2004/000068
a-tocopherol, (3-tocopherol, -y-tocopherol,
S-tocopherol and mxtures tpgreof (vitamn E), 2.
Esters of
O (3 5-di-tert- butyl 4- hydroxyphenyl)proplonlc acid
nono- or dric alcoh
Steaylo R bRy PR A FOR GhSHBITS. 7 Slrr By 4 Rovclpyetnon]-

phergl)bé{zaﬁﬂéﬁ)éycﬁieﬁ‘y@‘l -8i%ert YN @Ie%ox?phenyl benzofuran-2-one, 3-(4-acet-
énzyl phosphonat es, for examp

oXy- %lﬁﬁ!f‘ﬁ Viphemyl)b, 7tC@1*Q”'BlﬂFV|§’PD?@fW?GT2o@d% e?r2$:01stipeiptisraivaloyloxyphe-
nyl)-5li7&di et bgft)gllﬁ)eﬂkofh t-Z-QHé yls. fﬁ’ hy %ﬁﬁ%?ﬁ&ﬁﬁ)@ﬁ-@ﬁ@?@&ﬁ%ﬁenmfuran -2-

di oct adec tert- oXy-

one, @e(ﬁz%ﬁ'p’lﬁi@ﬂﬂhﬂﬁwt)’éﬂ -di-tert- butylbenzofuran 2-one
di oct adecyl - 5-tert-butyl - 4-hydroxy- 3- met hyl benzyl phosp
honate or the calciumsalt of the nonoethyl ester of

Of skl ifiterest arstnanptompasjie mptgtisin wheisiroeqhierent (e isiselepted from the

f
groug-%%%%en%tquut yl - 4- hydr oxy- 3- net hyl phenyl ) propi oni c
1. Taopbennlst forrexampleor-tqroplydryll fitocophlesabhelosoplterg, S-mcohherol and

die 5. Am des of
m'xnﬁef%]%e@qv?a&%%aut yl - 4- hydr oxyphenyl ) prop i onic acid
2. Esteis dN, (3 Bidif&-buisi-4-hedrbxvpiibylypropionic acid with mono— or polyhydric

alcowggx%é?\%(/ ggt‘gé %gkﬁg%p%&%hge IyFXL;%gﬁr%parﬂnt& or ’ms hydroxyethyl)lso-
cyarlufdts( 2, 4-di -tert - butyl phenyl ) phosphl te, tetrakis-

3. BTAIbESARELsS, T RIBTP E 2 oS R T Atyercss/bspgylBhosphonate,

diethyt-8,8-d-télt-BRiyRYIpERRYB hzPpHosphoh@e! ditietadebRrs s biieaioudylA-hydroxy-

benzylphosehanaine: HipciadenBytes-btif-yeiey SamsiybRRpIRIosAIoIEE o the

calcillfy salof mé(ﬁkbh@éth%'lr&fe@ of 3, SQ|-té/rﬁbNtyﬁM9dr%kybéh§?bﬁ@éph@ﬁl@ acid,
nanocorrp03| te materials wherein corrponent
st {13 1% berd-bydiexv-Smeyiohe v epipRis a0|d with mono- or polyhydric

( - 6- net hyl phenyl ) et hyl phosphite,
alCOI%@ ezgdwg-l dlgﬁgknggjb%{)/ll’ phenyl ) pent aeryt hritol
i i y s ghe gyNN'-bis(3,5-di-tert-butyl-

4hy§f°(<§r>*ﬁ‘-‘“§r5,ﬁ%“ '%ﬁ@nyﬁggﬁ%géffert but yl benzof ur an- 2- o

hBeg 2n@pto ds, for example tris(2,4-di-tert-butylphenyl) phosphite, tetrakis-

24@'"%%43%?“%5?baémﬁ#’“% Qﬁﬂﬁ??h%ﬁﬁ@ For g0

7. B2toidra 62268 sP &/ xR pix3-(8) &aGBethyl@gHenyb, 7-@iHri-butylbenzofuran-2-one,
3-(2,3-dimethylphenyl)-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, b, lc, Id or
g



H3C O - Il HOCH-CH2 CGNH(CH2)3 (la) H3C - C/CH3

H3C 2 H ~,CH3 H3Cii HOCH2 CH2 C O C18H37 (IDb)
WS04/ CH3 H3 /CH3 H3C O 11 HO CH CH C CPCHEPI004/000068
(lc) HBCCCH3 H3IC4 H3/CH3 - Il Id H3CO HO

CH2CH2 GO CH2 CH2 O CH2 ( )oq.

H,C. ]
\

CH,
7~
H,C ﬁ
HO CH;— CHy—C—NH——(CH,); ()
HaC
~CH,

C
C
/

H.C '
L 3 )

H,C

\C/CHS
~
H,C ﬁ
HO CH;—CH;—C—0—C,H,, (Ib)
H,C~ &
/ “CH,

H,C

H,C ﬁ
HO CH;—CH,—C—0O—CH,—/¢C
2 2 2 (IC)
H.C

H,C
\C/CHS
~
H,C ﬁ
(1d)
HO CH;—CH;—C—0—CH;—CH;—0—CH;——
H,C
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H3C 2 WD 2004/ 063268 PCT/ EP2004/ 000068 -25 R3 H3C'I| /
CH3 CIN pN~-OCH3 Y/NR3 -CH2 OH(lg) R3YR3
W@2do@biB268L- 13C CH 3 OF special interest is a PCI/EP2004/000068

nanoconposi te material wherein conmponent (d) is an

epoxi de. For the purposes of,fhis invention, epoxides

[ conponent (d)] can have an aliphatic, aromatic,

cycl oal i phatic, araliphatic or heterocyclic structure;
they include epoxide groups as side groups, or these
groups formpart of an alicyclicyof heCerocyclic ring
system TheRgpoxide groups are p?éﬁ-(ably attached as

gl yci dyl grclups to the remai nder of t'he I_gt)l ecul e by
way of éll\lfro ester |inkages, t hé onpounds

i nvol ved are gl yci gyl derogH »f—0et er ocycl i),
am nes,_.alided i mdes. Epoxid f these types are

generaIF]Sy kmown &nd comercially avail@he.
Pr ef erabl y, Oconponent (d) is a pol y,f/l(}qcti onal epoxide
whi ch conprises epoxide radical sH;&or cgxanpl e those
of the formula E-1 0 CH(CH2)n | H(E-1y | | Ri R12
R13 which are attached directly to carbon, oxygen,
nitrogen or sulfur atonms, and wherein R11 and R13 are
Of shextidl iftgesbig@manBt@npssiteydategawrareinevimpbnentddnisias eppxide.
or wherein R11 and R13 together are -CH2CH2- or
-CH2CH2CH2-, R12 is then hydrogen, and nis 0 or 1.
For tegupicases of thixpioxertdies, apexidesAlc@00eHed® 8)bén have an aliphatic, aromatic,

cyclo%%ée'fztﬁ:,z%(r)ad'l{p 990060§ 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 generally known and commercially
available.

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

0]
/
—(I)H—(CHz)n—-(l)—?H (E-1)
Ry Ry, Ry

which are attached directly to carbon, oxygen, nitrogen or sulfur atoms, and wherein Ry; and
Ris are both hydrogen, Ry, is hydrogen or methyl and n is 0; or wherein Ry; and Ry3 together
are -CHyCHy- or -CH,CH,CH,-, Rz is then hydrogen, and nis 0 or 1.

Examples of epoxides are:



-26 1. Diglycidyl and di (f3-nmethyl glycidyl) esters

obt ai nabl e by reacting a conpound with two carboxyl
w@e@ape32681 t he nol ecul e and epi chl or ohydri n anPDEP2004/000068

gl ycerol dichl orohydrin and/or

| 3- met hyl epi chl orohydrin. Thegreaction is expediently

carried out in the presence of bases. As conpounds of

two car boxyl groups in the nolecule, aliphatic

di car boxyli¢c acids can be used. Exangles of these

Bidheidybrpd daﬁdeﬁubglgh/p@y@mﬁeas iobtainable bydeasitngaz icampound with two
carb%?\ﬂgérbﬁ pR G ﬂwe %Pe%[ﬂecancﬁ%bx@hlo ?Ht‘l& ai'%él/‘oi;l gly%@Rﬂ“Hm‘Fﬂcﬁ‘Ghﬂrm and/or

imerized or _trinmerized linofeic acid
B-mawlepishlogahyerim s iepetiands expadisntlywerriss aub nammpresence of bases.
di carboxylic acids such as, for exanple,
tetrahydrophthalic acid, 4-nethyltetrahydrophthalic
As camphunpbe v iyel cepioxilagrioupsaidi theomnolgcute, aliphatic dicarboxylic acids can be
e . . .
use& @Q 5y ﬁlé&%lacﬁ %ﬁlob Ilgglélgg r?'g @hgﬁ%%dr %dlgi{:?égﬁ)gpﬁnehc acid, suberic
aCldL szgilhtahail, pebagis abid oadvmebeedjsretdmeﬁzedjurgjqu@adyu , or
di ((3-methyl glycidyl) ethers obtainable by reacting a
compound with two free al coholic hydroxyl groups
It is dnodiewer P possile iy employl cygloalipmtiaibasbaxyiid aditiesuch as, for example,
[ e I .
tetra?mgﬁgnﬁoﬂhgncg %C%O 4- m%?hﬂét?%“ﬁ@tﬁéqg e{ghaaalkéesg hgc?ro hth?hcs?cnd or 4-me-
thylmmhydrumhahocaMt al kaI i treatnent. Ethers of this
type are derived, for exanple, fromacyclic al cohols,
such as ethylene glycol, diethylene glycol and higher
Furtpeﬂnyt(rexmh’rajnb eliaybaydylc atids, for epamgle |ph#halic @cid or isophthalic acid, can
beLE; (oxypr opy- |ene) glycols, propane-1, 3-diol,
SFa ,4-diol, poly(oxytetranethylene) glycols,
pent ane- 1,5-diol, hexane-1,6-diol, sorbitol, and from

i chl.oroh drlns ver, .t are also derived, .
2. Gl AE- RO a0t taitally pBreacdng 3 Finotifd win two ree
alcobolicl h\ﬁdroiijzl iwagp@(%ﬁxyﬁd gh@ma ehydioixgl( gﬁobp@I ra0d £ B aitgpne sMibgtituted epi-
{ hane =Dl S - I OX X - ro

chiofohy O SR ATsa Rt RE ST RS Brasate of e fai Setelysk with subse-
queBT AKaittreategy ei , such as

N,N—bis(2-hydroxyethy|)aniIine or

p, p' - bi s(2-hydroxyet hyl am no) di phenyl net hane. The
Eth@rp@ﬁltmgsyp@adre&zleﬂc)e@eroﬂ@xarmﬂd f&érﬁracymmmio%arsuaha@@trﬁnene glycol,

ciety1Sih, B2 AL RERO POy St 6] LA o TR et O Poly(oxypropy.-

Iene‘)hgiyw@ gr8Sdhea$, 3-didl O buKaTY-giol, Qibly(oxytetramethylene) glycols, pentane-
di hydr oxybi phenyl bi SI(L’BIM g’rdox n I ) met hane,

1 Sélob hg;(%r(eﬂ ﬁﬁqlo%yblt @Wrg% oro
2, 2- bi s(4- hydroxyphenyl)hexafluoropropane

2,2-bi s(3,5-di bronp-4-hy WD 2004/ 063268
Howsyer, Hreymia alsoaissiyed, 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-



- 27 droxyphenyl ) propane, 4, 4'-di hydroxydi phenyl

sul fone, 9,9'-bis(4-hydroxyphenyl)fluorene, or on
w@orvdeeres | on products of phenols with fornal de¢lER2004/000068

obt ai ned under acidic conditions, such as pheno

novol aks. 3. D (N-glycidyl)_spopounds are obtainabl e,

for exanple, by dehyd roch lori nation of the

reacti on products of epichlorohydrin mﬁth anines

contaji ning two am no hydrogen atons.
droxyphesy RiRP#S Medlavﬁrpxweohemm glgnAe 9, an@l(fl v%rﬁwr@eny' Jfluorene, or

)
on cBh@érﬂsaﬁt’Sﬂ E&fﬂ“u%féyéﬁ ;ﬂ?g}wgﬁ‘mq aﬁgﬁﬁ%&@%ﬁtﬁﬁé@%n%r acidic conditions,

bi s(4- met am nop so i ncluded anong
SUCha%phﬁn(Jl\P@doﬁkﬁdyl ) conpounds, however, are

N, N -di glycidyl derivatives of cycl oal kyl eneur eas,

such as ethyleneurea or 1, 3-propyl eneurea, and
3. Ni(Nrglvtidyllyeordpoundierare etiginglele, &fr exampie,obynslehydreehlerination of the

reacﬁén r&iﬁ?ﬁ%@ékﬂ%ﬁjﬁ{}@m&r‘NlthA'amHe(sSccg',éér(‘lﬁibggt%r %‘rﬂn%OW@en atoms.

erivatives
Exardplehlod)ttlsgsesamheaare afiine,dglaidiies n-lattylamine] pis{(4ratinapheiyl)methane,

R PR e, 2o 2 10

together are -CH2CH2- and n is O are, for exanple,

Also l@%%%i?l%gﬁ%glﬁé/ g‘(ﬁpg% CXI'I co%plagﬁds %10%/99&9 Y& XPN%&V&XW derivatives
of cmldbllmla(eﬁre&se paoty ay ethytmetnyelamryb ephapyEneareag radN,N’-difjlycidyl deri-
S, Wth rad e formula 11 in which

vern BB ittt By ehel SqatemBiaRol 1o 1" e
(3',4" -epoxy-6'-nethyl cycl o- hexyl) net hyl
4. é@gglgﬁgﬁﬁy?cgn%h | % cgp?gs?cg?@}ﬁm fl %%Q\Z%tﬁ/teg ngrlvedn Pom d%lols such as,
for exbmprRreihaherezidithiblon bis(Pnmrcappanetti@phenyijyetherc| ude
smal | amounts of nmono- or trifunctional fractions.
Predom nantly, use is nmade of diglycidyl conmpounds
5. HD@XIHBQW&F‘I arvaticsl ¢ftifieifrmurdl inldhicteR|;rad, R4 togethetlag®d-CH,CH.- and n

ible t amx ure of epoxides of different,
s 0 86, Jot gaple %&%@M@F B 1 o PR R eRpen| Gibiay! ether or
1,2- @9(@(3 -GiSSKy By o eaﬁ |d»4 yiEthghd) af eRanple ohegogteciily b radite bsthe formula
such as Aral |te GY 240

1ol o ST Arar G A Db 1 I B pegyRamethyicycio-

Lg-Riethydycl6REkan¥édre 1863268
@CT/ P2004/0 0068 ﬁyMgs b) sol | d&gﬁphenol A di gl yci dyl

et hers, such as Araldite(r)Gl 6071, Araldite(r)Grl

Ownr?é)?ér e n%lé“ tb%él} gre@ﬁra?@ﬁ%roo@%@' 1k ta@blar@ntPEd difunctional epoxides

dite(r)Gr |te(r)GT 6064, Araldite(r)Gr
may—;@@qde stpall 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;



dite(r)GrI 7004, Araldite(r)Gr 6084, Araldite(r)GrT

1999, Araldite(r)Gr 7077, Araldite(r)GT 6097,
woe@imeeg r) G 7097, Araldite(r)Gr 7008, Aral dP€EEPIGH000068

6099, Araldite(r)GrI 6608, Araldite(r)GI 6609 or

Aral dite(r)GI 6610; c) |iquLdgbisphenol F diglycidyl

ethers, such as Araldite(r)GY 281, Araldite(r)Gy 282,

Ar al dite(r) PY 302 or Aral dite(r)PY 306; d) liquid

et hers of al cohol s,

| yci dy
b) SRSl Sobgicet #iBpss BN S AlAHELRT)A671 OAIIGEGT 7071, Araldite®
GT féﬁb%él kdodFY ﬁg&?lAra te®df4iod JAV%?%%?’QT%S@ Ar8bite®GT 7304, Aral-
|c acl such as She
dite G épm haalditeB&T 3084 AralditefiGT 1 D29, elralelite *AF 0Tt A(aldirYGT 6097,

el b i B FoBrRen e R o RGeS A et eo0s

or ARIREXPIGITEH108 such as Aral di te(r)CY 179. Exanpl es of
suitable tri- and pol yfunctional epoxides are: a)
solid pol ygl yci dyl ethers of tetraphenyl et hane, such

. o r‘ 0 ®
o) I e, DR ot ol R e Sl By G 282, Arae
PY 392adr Aasld YI3®8, EPN 1139, Gy 1180, PY 307; c) solid

and liquid polyglycidyl ethers of

o-cresol e-formal dehyde novol ak, such as ECN 1235, ECN
d) hd,lﬁafiglyoE@Ne&%S@of Ricdhdi2 98ychdas Shkil®G yuidydsthery t62, cAralidaSDY 0390 or

resins %t(rl gl yci dyl isocyanurate), such as

Araldites Py 9315 ) PT 810; e) liquid NN, O triglycidyl ethers

of p-am nophenol, such as Aral dite(r)l\/h( 0510; WO

2004/ 063268 PCT/ EP2004/ 000068 - 29 f) o
e) liguid gugidyt pefers of, Qarbcppyilqh@pl@lﬁ,eg@lﬁ)z%ﬁﬁh@l gardura E terephthalic ester, tri-

R e L T

PT Q@i0ef erred di functional epoxides are liquid or
low-nelting diglycidyl ethers based on bisphenols
such as, for exanple, on

f) ligRidZeybioalighdty dpoxyypebias sLidpas Aexidite®BlsiFi9enol  A) or
m xtures of bis(ortho/ para-hydroxyphenyl) nethane
(bi sphenol F). Very particular preference is given to

Examplesiof egitadie frihand psiphestidnalesh@escirely! et her type, for
exanple: Araldite(r)Gr 6071, GI 7071, GT 7072, or
epoxi des of the bisphenol F type, such as

a) s dy) EMerdSk 1&FapR¥nBBansli el @k @3 Epoxy Resin®0163;
) 1,@%%%ﬁl’¥exanedl car t@xy?ate e.g. Aral dlpt ey(r)PY 284

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

¢) 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 (iriglycidyl isocyanurate), such as Araldite®PT 810;

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



phenol novol ak epoxy resin, e.g. Araldite(r)PY EPN
1139. Mono or pol yfunctional, in particular
W@ pioRie268 onal , conpounds fromthe oxazol i ne cP@®EP1004/000068

the sense of this invention [conmponent (d)] are known
and are described, for exanpbg, in EP-A-0 583 807 and
are, for exanple, conpounds of the fornula OX-1 R8 RO
~RRLI2 (OX-1) 10 R11 t in which R3, R9, R10 and R11
I ndependent |y of one another, are hydrogen, halo

f) teteaglygidyl-4 4-mgthylengbenzangine 95NN, Ny 99‘¥@'P‘Y‘9'@€H‘ enyimethane,

Vp}é?q |, Cl-C20al k
SUCh% %giltg?l{k/)lgxsﬂ?glsﬁk\hw{eeg‘ , nleZ i's tr?valoéxt oIri near,
branched or cyclic aliphatic radical having 1 to 18
Part Ry Bréth o sy NG e, R A VGG WP IR YRR ethers basec
b@bh@maib lsyth esubstéxaoipdel dreA2enishydroxyphidrygprophhe f@isphenol A) or
. 2004/ 063 P 81 s [
mnxt%r%g?@aﬁorfﬁpﬁo%%-%%w@%ﬁ@ﬁ%%9%6%m'sco?ﬂgraﬁ#ﬁa{ T adi cal
Eavi ng 1 to 18 c?rbon at glng V\,hi ch may be interrupted
X ur, .
Veny{ et e = Hiterclo. iR s ¢ BPHRAE eERigheiq ether type, for

exarﬁ;ﬂdi Arldite®@® 60V 1 IGTF 7@71 F3P 70%2,r epogséd 6ithe lbisphariol F type, such as
anched or cgcl i¢c al phatl ¢ radi cal [

havi ng lto 18 o
A oo oY S0%uligveisidy Aedanesriasiaegioy e ag diaitePY 284; or

ubstituted or
phe@lpbgw WF x?%S"lt]?et tuéﬁgibg%migpﬁgdﬁgc@; Hal ogen is, for

exanple, fluorine, chlorine, bromne or iodine,

MonE ? ﬁ/fﬂé@%ﬁfal R ?f @ﬁéﬂéxr}fgﬂé@g@” @?mP s Pc?'h e oka%loﬁhe class in the
sen@tcrfylnls inyeotign [conpoperdig)] are IrnOM(Jntqrtd are @les@nhepll for example in

EP-ADTaHof and'dfe tfo{)%%p%%fc;ﬂ%d%hgé%wwe O RATE 1

I SO-penty
R8 N
R3 AN
R
mio 12 (OX-1)
I:111 t

in which Rg, R, Ryp and Ry, independently of one another, are hydrogen, halogen, C4-Cgo-
alkyl, C;-Cyscycloalkyl, unsubstituted or C;-Cjalkyl-substituted phenyl, C4-Cxpalkoxy or
Co-Cagcarboxyalkyl,

ift=3,
Ry 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 C4-Cyalkyl-

substituted benzenetriyl radical,

ft=2,



di met hyl pentyl, n-hexyl, 1-nethyl hexyl, n-heptyl,

i so-heptyl, 1,1,3,3-tetranethylbutyl, 1- nethyl heptyl,
w@20mobB2bhept yl , n-octyl, 2-ethyl hexyl, PCT/EP2004/000068

1,1,3-trinethyl hexyl, 1,1,3,3-tetranethyl- pentyl,

nonyl, decyl, undecyl, 1-nmethyl.undecyl, dodecyl,

1,1, 3, 3,5, 5- hexanet hyl hexyl, tride- cyl, tetradecyl,

pent adecyl, hexadecyl, heptadecyl, octadecyl eicosyl

or docosyl. A prefer red neani ng of R8, and
Rz 912 divaler I@g@rmb@,mchepjrprpca/,c[lq @mhﬁlc @dl@gamqw}g 1f’tgr18 carbon atoms,

whnc‘?xx IR frterkubad d%k/ oxy&én Gkaemal, ol mylis fhtﬁ‘hé?ﬁ{o?é @H! @Hsubstituted or
C5- Cl2cycl oal kyl , for example, cyclobutyl,

Ci-Galkyopbatityted fo)eaylgne Frdigal, andycl oheptyl , cycl ooctyl or
cycl ododecyl. Preference is given to C5 CBcycl oal kyl
in parti- cular cyclohexyl. Cl-C4al kyl -substituted
If tphenyl whi ch preferabl y contains 1 to 3, in particular
1 or 2, alkyl groups is, for exanple, o-, m or
p- nethylphenyl 2, 3- dlnethylphenyl
Rz 23 a-raonavelent me@nybranc@d&rmyd@tairphmyllcal having 1 to 18 carbon atoms,

whu%\’ g'n g:ﬁngg rﬁ%njpgﬁ )S& &gén %Lr%%f@y l yé 'furth(?rmore an unsubstituted or

C1-@4aﬂ<gk$ubbﬂw;ddm1i@nyll radigalet hyI phenyl or
2, 6-di et hyl phenyl . C1-C20al koxy is a branched or
unbranched radi cal, for exanple methoxy, ethoxy,

HalqgeopsXer, exairgpdeg flopons; chivribet iremjne addxinepartiquibemly gxgferably chlorine.
i sopent oxy, hexyl oxy, heptyl oxy, octyl oxy, decyl- oxy,
tetradecyl oxy, hexadecyl oxy or octadecyl oxy. A

Ci-Grradkyd iis @ branebed nguaraRkthedRadicH, mraxdmalb]meihsl ethyl, propyl, isopropyi,

oSt SRl o B s BB aoeal e fvmeny, 15

dim&Rylca@glar by klyﬂnetl'qlhaxyir embé'mxd Gso-heﬂnylantheljstetramethylbutyl 1-

et@yjﬁ%rgﬁyggg%bylﬁé rBo%g@ ? )(;ﬁ‘x/ﬂ%é l&)&'ﬂ%@ ci}pﬁﬁgxy ]I ,3,3-tetramethyl-

pentyg rimmxly liezyl) undmybdxmbﬂ*mmbecw;addmwl 1;:193 3J5 5-hexamethylhexyl, tride-
ar box

|, carboxydecyl
oyl, AR chtteey oA u entafsh FeIatsEc ek gt dognavl p preferred
meaPing?of@Ry B andd B % IC,-Ch.d\efie paridulaeenOgakyf foR8xarhile C;-Calkyl.
R10 and R11 is C2-Cl2- carboxyal kyl, in particul ar
C2- C8car boxyal kyl , for exanpl e C2- CAcarboxyal kyl .

04-¢1g¢y¢aiamyt i panﬂanar %g-@q;@m@buqn is,yfet ekhrﬁdnle,gdfwtdbmw mgiclcpéntyl cyclo-
eyl GBI SHOIGor . Oy RRAECH BIoTeTRcR I T eC IS, in parti-

cula@ﬁyéldﬂ%x pane or on different atons. Exanples thereof
are methanetriyl, 1,1, 1-ethanetriyl,
1,1,1-propanetriyl, 1,1,1-butanetriyl,

Ci- @a&yﬂsdb%ﬂmw&ieblﬁédyh ,wrﬂohlpkférﬁm?%fdmﬁ 1 to 3, in particular 1 or 2, alkyl
1-heptanetriyl, 1,1, 1-octanetr]|

grotpsllsl I opxarles L] m'lorlpin‘?i@ﬂ%i?f‘é‘ﬁ’b dlmethylphenyl 2,4-dimethylphenyl,
2,5- éllrﬂetﬂylyb’(@?mW Q"@&Héﬂhylpﬁlen% -y ﬂ&ﬁ’%@@ﬂﬁfehy?( 13,5-dimethylphenyl, 2-methyl-6-

2,3 but anet r i v
e’fhyipf@nsl ﬁé?ﬁ ahwtp.hrewl 2-fﬂw'p®emé>@aﬁ&q"etw phenyl.
1,1, 3-cyclopentanetriyl, 1,3,5-

C,-Cyoalkoxy 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, Rg, Rip and Ry,
is C4-Czalkoxy, in particular C;-Cgalkoxy, for example C;-Caalkoxy.



cycl ohexanetriyl, 3-oxo-1,1,5-pentanetriyl or

3-thio-1,1,5-pentanetriyl. A divalent |inear, branched
w@eooeped2ox al i phatic radical having 1 to 18 caP®@DRP2004/000068

atons, which may be interrupted by oxygen or sulfur,

means that the two bonds maygbe on the same or on

different atons. Exanples thereof are nethyl ene,

et hyl ene, propyl ene, butyl enes, pentylene, hexylene,

hept yl ene, octyl ene, nonyl ene, decylene undecy I%ne or

C@t@a@@w%ﬁé is arfyapehact ot wiPranched.-redispk §or- eapwls capeyymethyl, carb-
oxye@%mz&%x&F%Fyl %’Qﬂb%?ymftyf?fk@é@@iygsﬁlgmcﬁmﬁ HexS/P c§rbo'xj7heptyl carboxy-

exa
octyI;l_ carb@xw&ﬁwbm@quxydecyi, @r wnci@ybtqartgﬂxyd@iqwls R&Parboxy- 1-propyl, 2-
net ripyl
cartn PO 2 B R ATl lred g Ry A and Ry e G
carbaxyglkyl, Qametﬂaleﬁecmayquy ylptar ekanoplarC-iGucaibexyaligi.e
conmpounds of the fornmula OX-1 in which R81 R9, R10 and
R11, independently of one another, are hydrogen or
A tri@ler@dingary branaimet oRy2li¢ sliphatle mdinahbhavirg i ity 18 garbon atoms, which may

be n‘ilt?l;?%lqie&) ?gzo%ggéﬁ Bl(glilfug mﬁgﬁg 'tr?alt tﬁemh%ee BbndY ﬁa? W&Wﬁ% same or on
diffeBsn®’ gt@ths ( Exaimbledse tiweend - aner rrpltl)anetrsd 21,0 Xaetbametdyl, 1,1,1-propanetriyl,
1,1 gﬁ&ahél;%l( ]1212’1%?1%[%%{/? t l’1'134 P\é{a{n%tnyl 1,q[1'1%&%9"(@,0)@12,?—loctanetriyl,
1,1 bemameﬂrtyi [ yﬂmtdecandtrlyu di eLihgécapetiya ol i edecanetriyl, 1,2,3-propane-
triyl,lzi!éle%- Plgelth)% 4 Q %Pa% ErEyY | }}zfé—ﬁé)a'ngﬁﬁlny]lﬂ %—%?gp%htanetriyl, 1,3,5-

cycléheXanaliyl( 3-0R0-8; hepzeiaeatiriylydr)3-thicst,5;5Amdntgretrdd.oxazol i ne.
WO 2004/ 063268 PCT/ EP2004/ 000068 -32 Preferred
di functionl conpounds fromthe bisoxazoline class in
A divdientdieesrebinchdd 6r d:y@ﬂ@alp'haﬂc rauoaéhingen 1 de $8 caibed altr;m§ which may

be 93P g3y ok A o B M SRBRIBaABS R (heme or on

diffefent Btdnas. @%arhplddihdrean ereMethylehe I-bth%brhé Hbropyiéetd? bGlyiznss, pentylene,

hex;%@@d }ptylgng o|_<|:tylene nonﬁ'e_lr?e cEB ﬁene undecylene or%ecy ene.

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, Re, R0 and Ry, independently of one another, are hydrogen or C4-Cgalkyl, and
Rz is 1,2,4-benzenetriyl or 1,3,5-benzenetriyl.

Of special interest are compounds of the formula 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)iris-5-methyl-2-oxazoline.



HH OOHH HH rNNH~~(CH2)/ H(OX-4) OHH
Mono or polyfunctional, in particular difunctional,
w@ovpoen2es f orm t he oxazi ne or oxazol one cl asBRCT/EP10b4£000068

sense of this invention [conponent (d)] are known and

have been described, for exggple, by H Inata et al.,

J. Applied Polynmer Science Vol. 32, 4581-4594 (1986)

and are, for exanple, conpounds of the formula OX-5

or OX-6 \> R 17- X-5). 00O Rls Rts R N.N . :
Pfef‘??%'&”\‘?@@'eﬁom@u?@%fm% EBed))@?X@izﬂ“%?(’?E?ﬁ {NOhSoRPAER 5 S8 invention
haveRSenERZRR B4 @B OB 8 oonibehsdtdall, Makreinbe GheRRNMadfomol. Symp. 75, 211-

unsubstitut ed” or Cl- C4al kyl -substi t ut ed phggf/l engog&f

216 (1RP3)anchare, igngxarpals, %mapcmt@ of thriopariak12y OgtS 8
anot her, are hydrogen or Cl-C4al kyl; or (CH3)3C N N
C(CH3)3 I (OX-7) O S 0 Speci al preference is givento
compounds df the formula OX-5 ang' OX-6 in which Rl4 is

a direct gooye-N{n parti cul a/N H x
2,2 -bis(iiHE,l-\}ewﬂMgaEH —4L ong) Hor ox-7. (OX2)

0 0
H

Hsi N \ CH,

H.C—y CH

’ N—cr—cr— | o (OX-3)
H H

H
_N N oo
S | (OX-4)
e 07N,

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

N N

A\ (OX-5)

o>— —<o

‘ 0
R,s N Ris
N
ij; \: N iRm (OX-6)

o O O o)

in which



Mono or pol yfunctional, in particular difunctional,
conpounds formthe isocyanate class in the sense of

wa biog/o629ent i on [ conponent (d)] are known and BCEEP1004/000068
exanpl e, conpounds of the fornmula ICG1 O=C=N-R23
N=C--O (I1CG1) in which R23 j%pl-CZOal kyl ene or
pol ynet hyl ene, aryl ene, aral kyl ene or cycl oal kyl ene.
Preferred diisocyanates are tetranethyl ene
di i socyanat e, hexanet hyl ene dii socyanate,

Ry Is:aﬁiﬁembpéﬁ er BnsUbSHERharC-Ciadyb aihs @teszfaﬁﬁy?@wéﬁa@@ene and
ﬁnﬁ{tl ¥ 8RE & Gr-8all@M br
Ris aédi#ﬂwt\rl Phexarrgﬁh ?g%@gﬁrg%%nyan(g é@l@‘i‘
OCN( CH2) 20(CH2)2I\ICO toI uene 2,4- diisocyanate,
p- phe I eqe di |so anate | eng di b anat e,
|so@3§l dfaty ‘ s @ § tz cyng3 exyl (OX-7)
[ socyanat e, th g Tsucyd ¢s, sul fonyl
dii socyanate3¥ 3,9 -, 474 - &9d
3,4‘-diisocyanatobiphenyl 2, 2-di phenyi propane and
di phenyl ether, 3,3 -dinethyl-4,4"di- isocyanates of
Specﬁﬁl Fﬂﬁﬁﬁkérﬁﬁt@gfw@n to compounds of the formula OX-5 and OX-6 in which Ry, is a

dlrecgrbgrnd i Sgr%gﬁgy 2 é a@4 %%i%%anat 0241‘8“‘51‘%@2 %

di i socyanates are connerC|aIIy avai | abl e or can be
prepared from comyercially i - Iablifg)mne

MO”%&B@‘@P“CTWE‘! a %@@@J'%@Eﬁnﬁi@ ' GOBIRRH rmdr [pargnate class in the
sens@ el ehidifichtiord [tOhpRReMO(dYNEE i howh &inAaRE Sfor eiarBpldl 8dtpounds of the
di mers and hi gher oligoners, cyanurate pol yners,
formyladEhlanes and pol ynmeric ure- thanes of cyanurate
pol ymers and thermally dissociabl e adducts of Schiff's
bases. WO 2004/ 063268 PCT/ EP2004/ 000068 -34 Mono or
pol yf unct i on&=CrNpaizTNe& Qi f unct | onal{lC-dbnpounds
formthe anhydride cl ass in the sense of thi s
_invention [conponent are known and are, for
in whichs Rl i C1 E{m@ﬂ@ gLr &P ymeéhy'qr@p Atylene apraliylgrs @/((lgglmgne
Y OO0 in which R24 is a radical of the formula AH1 a
to AH1 j (AH1a) (AH1Db) (AH1c) DRTC (AH1 d)
Preferpedql dilsegyanaigsiare yet(ampethylgne guqqc;iaq@}e hexamethylene diisocyanate, dode-

camethylene diisocyanate, eicosane 1,20-diisocyanate, 4-butylhexamethylene diisocyanate,
2,2,4- and 2,4,4-trimethylhexamethylene diisocyanate, OCN(CH2).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 diphenylmethane, 3,3’-dimethoxy-4,4’-diisocyanatobiphenyl and 4,4’-diisocya-
natodiphenylmethane.

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.



CH3 -CH2 NCHC (AH1 i) (AH1 j) WD 2004/ 063268
PCT/ EP2004/ 000068 -35 in which R25 is -CH2-,

WO aHeasRys , - C(CH3)2-, C(CF3)2-, -S-, -0-, - (QrcX/Er2004/000068
-NHCO-, -CO or -P(O (Cl-C2oalkyl)- and in which the
aromatic rings in the formulg4AH1 a to AH1 a are
unsub- stituted or substituted by one or nore
Ci C6al kyl groups, Cl-C6al koxy groups or hal ogen

An exanple of a trifunctional anhydride

ONns, i s
Monﬁgr |pp{ny@cW dp ,pgglcup,r sifdnctigpal, p@m@q)q;'gq fpg,n the anhydrlde class in the
senée%fﬁﬁ%%@?ﬁ%h I[CorfbGHERY £t)] 8RSk &HdArdd i XBRiple; compounds of the
. These tetra- carboxyllc anhydri des are
form@ T1CI ally available. It is also possible to enploy
a mxture of tetracarboxylic dianhydrides having
different structures. Preferably, the natural or
synt heti c phyll osil cat or a mxture of such
phyll osilicates in particles [conponent (b)] is
present in the napocorposdte material (Abrlhn anount of
from0.01 to 30 % articular 0.1 to 20 % for
exanple fromO0.5 toolofbased on the wei ght of the
synt heti c pol ynmer [conponent (a)]. The phenolic
anti oxi dant and/or processing stabilizer [conponent
in wiich P2 is agaditalreiibhe fammdecill-da te AE-Hanoconposi t e
material in an anpbunt of fromO0.0l1 to 5 % in
particular 0.05 to 5 % for exanple fromO0.1to 2 %
based on the weight of the synthetic pol ynmer
[conpaonent_(a)]. The gono or pol yfunctional conpouhd
sekectagd-fromthe cl as 3g~of the epoxide
oxay es, oxazol ones,
aphyrd [ conponent TN
t he nanocorrposHe material in an anount of fromO.
to 5 % in particular 0.1 to 5 % for exanple fro
0.1 (AB-13) % based on the wgirghis) of the synthetic (AH-1c)
pol ynmer [conponent (a)]. In addition to conmponents
(a), (b), (c) and (d) the novel nanocorrposite

mat e w.ige further add e suc
for exa ow ng: 1. Antlox an

(AH-1d) (AH-1e)
(AH-1f) (AH-1g) (AH-1h)
CH,
—CH,

(AH-1i) (AH-1j)



1.1. Al kyl ated nonophenols, for exanple
2,6-di-tert-butyl -4-net hyl phenol, 2-tert-butyl-4,6-di-
woreiohpbbenol , 2, 6-di-tert-butyl -4-et hyl phenol PCT/EP2004/000068
2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-bu WO
2004/ 063268 PCT/ EP2004/ 0000685 .- 36
tyl - 4-isobutyl phenol ,
2, 6-di cycl opentyl - 4- net hyl phenol
2- ((x- et hyl cycl ohexyl) -4, 6-di net hyl - phenol ,
2, 6-di oct adecyl - 4-net hyl phenol ,
in wRich FB; Is" ichy.c! - ehgemlphenchs),2 &Cﬁgg 5.t UL SfoEINHCO-, -CO- or
oxynet hyl phenol’, nonyl phenol s Ich are |inear’ or
-P(O‘)Gcgr@h@éyl)- @nel e Which dhe aepimadic rings inethgripineula AH-1a to AH-1e are unsub-
itutedCordbary vy Bl e, -Cgalk hal
st jor bR By (T PR Cralopt oppie GrGpatkow groups or halogen
atongs. 4- di net hyl - 6- (1' - net hyl hept adec-1' -yl ) phenol ,
2,4-dinmethyl-6-(1 -methyltridec-1'-yl)phenol and
m xtures there- of. 1.2. Al kylthionethyl phenols, for
An exgepisl &f agtritindtiow ghinydridenist mglliticantedrideut yl phenol
2, 4-dioctyl - thiomethyl-6-nmethyl phenol ,
2, 4-di octyl t hi omet hyl - 6- et hyl phenol ,

Prefgreedliis dgivéndy ltehacanendylid didnhydsideb mloetaining ar@natic rings. These tetra-
I OQu| S : r I . le .
carbg%glp qa%w@r?({]a%b%r?;h%nﬁh%{aﬂ%ggalﬁ}é%eﬁg# ,arlls%n;?oss’smqeo{o 8%81%9 a mixture of

tetrazabosylictdiarthytuded Hawihgodjiiéraoisructures.
2,5-di-tert-anyl hydroqui none, 2, 6-di phenyl -4-oct ade-
cyl oxyphenol, 2,6-di-tert-butylhydroqui none,
Pref2rablyd thet eattirab ot gynidetioyahytiosjimatesar & mixdure-afisutie phyllvsilicates in nano-
Ipél-4-h dro%< isole, .. , o
partug’ g_[%qrm%fo&ep_ ﬁ)jﬂ?|p_r§ﬁeﬁ§/l§|rt8§(§lsﬂ%c}9wpo§{t% g}aé?rg’l in an amount of from 0.01
to 30io& (iB partidulat ertt tolrG W, fat-dxgmpldr foory Pty ) %adbaped en tHe wWeight of the
Tocopherol s, for | e a-tocopherol, O-tocopherol,
syntfjetic %ﬂ%'r[fiﬁbmp%o?rgzaggﬁer ol and mixtures thereof
(vitamin E). 1.5. Hydroxyl ated thiodi phenyl. ethers,
The%:%rgn&i(o?ﬁrrrg{s?e(ig%’gft_zﬁ?r}: %ﬁé%%;ts%giﬁz%lrn[ggrﬁpfgngﬁtt Pc)f]l i rE)?eq(e)rla)oly added to
the ﬁarfbcol‘dﬁb@im fiaberfaint arbaﬁwlbnt%ﬂminhlﬁlq:hﬁrm*’/?, in particular 0.05 to 5 %, for
exarﬁiol%-ﬁzc{rrhbggbsgg‘g; aeqrﬁtdoggt%g m Zg_}% Egtﬁfs%gyﬁthgﬁc? pglymer [component (a)].
4,4" -bi s(2, 6-di net hyl -4-hydroxyphenyl ) - disul fide.
1.6. Al kyljdenebi sphenols, for exanple . .
Theherio, s PRYILBREANE. PRI Belpgipd JFoRR i Pigse ARTSjsting 0 the epoxides,

oxaZBHh&y,| S@aebbsés -dxatihed) Usotyarated AP ARYdrides [component (d)] is prefe-
2, 2' -met hyl enebi s[ 4- net hy| - 6- (a- net hyl %cl ogexoyl 3 )
rablbﬁgqlﬁg tJo’the nanocomposite material in an amount of from 0.01 to' 5 %, in particular 0.1

to 298 foed@YN eRing (04t MBtNYh - Basate bﬁhﬁé)ﬁbv@i?ﬁ‘ﬂ@f Xhe synthetic polymer
2, 2" -nmet hyl enebi s(6-nonyl -4- net hyi phenol),

[comgpoprentyi@lny | enebi s( 4, 6-di -tert-butyl phenol ),
2,2 -ethylidenebis(4,6-di-tert-butyl- phenol),
2,2' -ethylidenebis(6-tert-butyl -4-isobutyl phenol), .

In agdition jpedppeiieals @.6b).dch@ch(d) fagnovel 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-




zyl ) - 4- nonyl phenol ],
2,2' -nmet hyl enebi s[ 6-(a, a-di et hyl benzyl ) - 4- nonyl phenol
W@ 2004/0632681et hy- | enebi s(2, 6-di -tert-butyl phenoP§T/EP2004/000068
4,4 -met hyl enebi s(6-tert-butyl -2-nethyl phenol),
1,1-bis(5-tert- butyl-4-hydragy-2-nmet hyl phenyl ) but ane,
2,6-bis(3-tert-butyl-5-nethyl -2-hydroxybenzyl) - 4-
net hyl phenol ,
1,1,3-tris(5-tert-butyl-4-hydroxy-2-nethyl hen but an
tyl- 4é|sot1ut)1pigﬁsr§3§ 52t6e¢lpyogmemyj 4- mﬁ\ﬁg@anod)(sgjggnet yleyc o exyl)-4,6-dimethyl-
pherﬁ’c@T /2'%3 a%gfydggﬁgf%ethyﬁﬁenol 2, 4 6- trlcycllohexylphenol 2, 6 di-tert-butyl-4-meth-
dr Oxy- 2- net nyl dodecyl mercapt obut’ane,
oxyrg@’qhylpbﬁ@lgmwmhebplg [vehich @fﬁs]l@gar @rekpranched m the snde chains, for example

V 1
2,6- @%ﬂr zt’ﬂ &éti%gﬁ%P}fﬁM@%@ 65(’3‘1 evrt]rgylundﬁz yl}%ﬁe&?lc 2,4-dimethyl-6-(1-
methylhefitagdre-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyltridec-1 -yI phenol and mlxtures there-
bis[2-(3 -tert-butyl-2 hydroxy 5' - nmet hyl benzyl )-6-ter
" t-butyl - 4-net hyl phenyl ]t erephtha- | ate,
1, 1-bi s- (3, 5-di net hyl - 2- hydr oxyphenyl ) but ane,

’I 1 io?‘rge ﬁjelno 'i‘cﬁ %ﬂiﬁf} %r ox&féﬁﬁc{?ﬁ&hﬁ !I%T%ﬂﬂ&ﬂe%gg C?,4-dioctyl-

thiomethyh@nodiptiohenoh n 8,4- dloctylthlomethyl -6-ethylphenol, 2,6-di-dodecylthiomethyl-4-
nonﬂ I;Ién%IS tetra(5-tert-butyl -4-hydroxy-2-nmet hyl phenyl ) pe
PRS- 1.7 0-. N and S benzyl conmpounds, for exanple
3 5,3 ,5 -tetra-tert-butyl - - di hydr oxydi - benzyl
h . .

220 AR 2 Gl 4-methoxy-

phenqslj Qeﬁ:yi-teﬁ Hw;dmymgqumone 2,5-di-tert-amylhydroquinone, 2,6- dlphenyl -4-octade-

oveRTell, B A bR RSBS00 8o o

tyl-&lﬂfeﬂ‘e@ahiﬁbles Bypettivar-bdty B4-Hiydrekyphleh@n zydgraie! hbe(&b-epfeﬁ'ﬂ'-butyl 4-hy-

3,5-di-tert-butyl -4-hydroxy-
crogpRsHi Rt e
i sooctyl -3, 5- d| -tert-butyl -4-hydroxybenzyl rrercapt oacet

te. 1.8 I—IydroxybenZ){I ated ma| onates, for ampl e
&glg;@gggggﬂforzeéarspg( qpoaherpbrﬁ-to‘geplwrob yhtggopherol o-tocopherol and
m.xtdréwa%amtmm epat e,

di - oct adecyl - 2- (3-tert-butyl - 4- hydroxy-5-net hyl benzyl)

mal onate, di-

%@@Msﬂ@a @rﬂ@&@ﬁé@y letl"%rs?-l fz a&é’méeob 2'ttﬁbblskéJ¥eYlLbLﬂyIW|‘#nbﬂmylphenol)

2,2 ﬁh'%@r@ﬂhﬂm%ﬂoj pﬁénghlqblsifi rbblgtylfﬁ mea?ylnf@npt) it ythioistftert-butyl-2-
metﬁﬂﬁﬂé?%ﬂzyh)lnﬁilidyﬁé 8- dl-},e@-an@fpﬂgﬁél C AW BipX BREAENYI-4-hydroxyphenyl)-

compounds,  for exanpl e
disulfidg; 5-trjs(3,5-di-tert-butyl-4-hydroxy-
benzyl)-2,4,6-trimet hyl benzene,

1, 4- bIS(3 5-di-tert-butyl-4- hydroxybenzyl)-Z 3,5,6-tet
L@ﬂ_@g&t@ﬂg@@r example 2,2'-methylenebis(6-tert-b utyl -4- methylphenol) 2,2'-

metliy %rbe% #é S4By r—Q'eT %%aayt %;—%g)%@é%ﬁﬁ&éﬂy _B1&EMUthylcyclohexyl)-

riazin
phe@qln biz2 anet}’wmae!ma@tmmml-q Bycivheixylplertol)but \A,2'4ndtiylemsbjs(6-nonyl-4-

et B0 2 st AT et apyiphnoly g et RgRRiS rorebut
phehol)) 022 etbykdanebis(6aiettrsityl-4-isobutylphenol), 2 2'-methylenebls[6 (o-methylben-
zyl) -ﬁa}&ny%g l]ga{)é 1'(9_) ﬁ@tgggh%)'g{fs-ga,pcrqhEglgtrhtylb%lr%%)l 4—%oﬂ%ghé)n)é phe 4,4'-methy-

lenebi’s§§6dil-térﬁbmtylgﬁérydl)r 4; mw@%wﬁbg(@t@mbd%ﬂa ﬁretrrylpﬁ\éhase 1,1-bis(5-tert-
tris di -tert-butyl hydrox

buty}- gt;‘a/gjgw-ar@fa%lylphenyl )butane, 2,6-bis(3-tert-butyl- 5-me>{h)21 2-hydroxybenzyl)-4-
metHylgherol, " 4 51(34'mts€5" Fe?ttl}l'ﬁwjdf POk 0 sthe iR BRtaME] BeNBM|5-tert-butyl-4-

socyanur at e,




(3,5-di-tert-butyl -4-hydroxyphenylethyl)-1,3,5-triazin
e, 1,3,5-tris(3,5-di-tert-butyl -4-hydroxy-
wEb@apbsopi onyl ) - hexahyd ro-1, 3,5-triazine, PCT/EP2004/000068
1,3,5-tris(3,5-dicycl ohexyl -4-hydr oxybenzyl )i so-
cyanurate. 1.11. Benzyl phosphpnates, for exanple
di nmet hyl -2, 5-di -tert-butyl - 4-hydroxybenzyl phospho-
nat e,
di ethyl -3,5-di -tert-butyl -4-hydroxybenzyl phosphonat e
hydreNyeR-metietsesyli-3di- d@c@wmm@qntowtw WEtiens 0gliedg bis[3,3-bis(3tert-

butylgﬂggrp g%dé{ng)lwrétte] b3t8 blﬁg @*%rp LP‘%M ﬂg&@nﬁg‘ﬁgﬂ%gﬂ phen¥] dicyclopenta-
dlenélo naisi-( 3t-tea§t btﬁﬂ%hydrpzsxasfmemylbhezwr)o@rtﬁébbwl Aeglemv!nbtenylﬁerephtha-
Iate 1Zg| (%%r Wﬁ?‘é%%%'%w@% n%f’g@,ﬂ%hs?@,‘scdl 8&-Butyl-4-hydroxyphe-
nyl)pdorrapér OXy lzaaﬂbiai@-ltérdbutym-hywpwafme&ummyl)—d@,—dcz@bt:ymemaptobutane,
1,1 gge%agé Be}r%ﬁt&l%—hwrb@-&”&tﬁ’%%ﬁ&%ﬁé&&ﬁébanat e. 1.13.
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a8 G PRI Aiprer 1 7 35ABES 1 LG GRPFFTRPfRf 2-ohioro-4 G-bis(é-n-
butyminsl2@y8,6- Yet?ar&%’[ﬁylblﬁélﬁdyﬂ)ﬁ B pHribzin®x aaridl, 8-1¢2-bis(8-aminopropylamino)-
ethagcze,gt}’é gx?%qrﬁg{?ebﬁﬁgr%) gh@d*ésgty ah?lgg(g5,02%,8%ecr)ltamethylpiperidyl)—
1,3, §tr&zmﬂeg_aad 4111 Qm%agmdﬂo@aiﬁna){mfmd SadatyBdaiegdr7, N9,9-tetrame-
R R AT a6 Sty -4 inerdyoyr

rohdIHel-‘Q 5dlichref Ofmddeb#glN -(ha, zt'i!(fs-?ﬁI ﬁerﬁ;ﬁe&?t—«l«@lﬂi@ndyl)pyrrol|dme -2,5-dione, a
exame enedi anmi n
X

m|xtgrren%ft ﬁggﬁ?@p r?éWaf -§t6 Qi tﬁtramet?\y%lperldme gf condensate of

N,N'bigl22, @Gﬁe’t&ﬁﬁé’tﬁﬂﬁﬁ—;ﬁm&no@d hé‘)ﬁh’nﬁét&)ﬂérﬂé@idrﬁih@eand 4-cyc|ohexylam|no -2,6-
pol y[ met hyl pr opyl - 3- oxy- 4 . 6-t et ranet hyl -



pi peridyl)]siloxane, a reaction product of naleic acid
anhydri de-(X-ol efin copolyner with
WQ2@406368 et r anet hyl - 4- am nopi peri di ne or PCT/EP2004/000068
1,2, 2,6, 6-pent anet hyl - 4- am nopi peridine. 2.7.
Oxam des, for exanple 4,4'-dphoctyl oxyoxanili de,
2,2'-di ethoxyoxanilide, 2,2'-dioctyloxy-
5 5 -di-tert- butoxanlllde
- di dodecyl oxy ut oxani | i de,
dlCh@I‘Cé{l ﬁo';(’sylagmeelahgprag@&uﬁﬂel e@ 1 2 blS 3-aminopropylamino)ethane and 2,4,6-tri-

chlof‘é—NS 5Qh§£n?re @sﬁ%mydsambﬂj%rﬁi%lz),@ﬁ@%ﬂ&me’chylplperldlne (CAS Reg. No.
5-tert -ethoxanilide and its m X

136&;)4-96161 eﬁwge@at%pmﬁ @xgnecg@mmgrqndb%{l@;ggmlprodbs 5 trlazme as well
as 'N Ntdiﬁlﬁyﬂarﬁfneo ar%ﬁdzl-%ugf‘én'ﬂﬁef-é g GHQ@érhétHEII?@en&ﬁén'(bAQesReg No.

m Xt ur es - oxy di substi

[ 928§&16417ﬂ)d es.N-2.86 Gztecrzmaw é-pjpstiey-nydodegylgacinimaigienes N-(1,2,2,6,6-
pent%ﬁf?t@t ?slﬁiazi ﬁl()af]i Rk ISR OX Y- el P8 YRREBM ety 1 -oxa-3,8-di-

aza-#=oxo- wdﬁ&lﬁ}emecayem&@p Hasagudt -of 767, 89<erameitiy@cysioysisecyl-1-oxa-

3,8- t?\géa} 4% ﬁ )}%OO[Q'SE# fie Zazp 8Picr(1lgro£1ygrl L 1|b| % ? ,6- lpegtamethyl -4-
pipegdylexyaatbaayl)-2 4nmtb@gph9m,ﬂ)@mena, pNoylis- fo%myl N, N' bis(2,2,6,6-tetrame-

thyl- gﬁ@?ﬁgme}&l&eg%noc teg|aﬂﬁﬁ%¥% ﬁﬁ%ﬂéf l &f ;-'t rﬁetﬁﬁiyﬁﬁ%lé}%malomc acid with

0
1,2, 2v816hgdntereethyy4-hyBoBpiperidinen epoly[methylpropyl -3-oxy-4-(2,2,6,6-tetramethyl-4-

pipeﬁ@ﬂﬁ%‘@%ﬁﬂé)xg g%%\%ﬁ)gneﬁﬁgdﬂxy BRGRNEE dai 'gnih%lgded'ocdolléﬁt héf;'m?ymer with

2,2 as(tétfdmeihybq,«ammoplp@admb ox Y 26 plpentgriethyisi-2mihogdiperdihy
phenyl)-1,3,5-triazine, 2-
[ 2- hydroxy 4 (2- hydr oxy- 3- but yl oxypr opoxy) phenyl ] -4, 6-

2.7. ihsnddel, domekdnyiple- 4,43dibetyibxyaxanifide, 22, 2diethoxyoxanilide, 2,2'-dioctyloxy-

5,5'%%%%%@@@@5ﬁ%%f-@féé@%}%&?ﬁﬁﬁﬁéﬁ%@%ﬁaﬂ%&hS-r‘e)(AnyfE'-gfhk;’lloxaninde,
N,N'Gtﬂls(eeiénlﬂémymh‘l(irizdﬂ b%rﬂ'd%" M?W%Ftizﬂgmﬂé&?kg&hbyaﬁl@éy&ﬂeﬂs mixture
. nyl |-4, 6:-bis nenyl Y- 1,3,.5-triazine . .
with o iRl A SRy (G B GO e T £ o OBy DRy lsubstiuted
oxarfflidesting (ixtirsl TR)- Ryl p-gthegydisubbtiftitdt dxanfigese,
2- (2- hydr oxy- 4- hexyloxy)phenyl 4, 6-di phenyl -1, 3,5-tri a

zine, 2-(2-hy-

2.8. ?—@Xﬁyd%x%hbggzﬂb@, M'a);més GfofiI bi@éfﬁﬂilﬁ'z 4,63ri§2thytircky Asactyloxyphenyl)-

1,3 @-ﬁrﬁé@yﬁgi (r)l%s y%rpéquctﬂo pgeqyll)ldag ,bﬁéz X -dimethylphenyl)-1,3,5-triazine, 2-
211%( f y1p® SﬂMéﬁ &- phepiy

(@4 /d?% PCT | E %élgﬁ%tggg é]ﬂ/]() "Bl az) (nzeM@roxy ~4-propyl-

oxv@epzl) ﬁ;ﬁ%ﬂoqagnemy[p@emé) éﬁvﬁﬂrﬁéaaw 12 b’-)szFQXWBPWWb‘?Q?Byi )-4,6-bis(4

met e‘h?l?—ﬁ}é 3 ‘trszﬁ'reb' §( h?rdroxy -4- dode%yloxl\y;ghenyl )-4,6-bis(2,4- dlmethylphenyl)
i met hyl phenyl ) - r|a2|ne activators

1,3, gfazgﬁaﬁﬁg@yﬂrqygy 4d;rl phesw])feb-bis(2,4- dlmethylphenyl) -1,3,5-triazine, 2-
[2- h%ﬂréﬁ\} X @,hgéﬂ)%{é 3%kyl&&b%bxﬁﬁﬁér@/ﬂl4@bls 2,4-dimethyl)-1,3,5-triazine, 2-[2-

hydrigyd=( &hyé@xys 3cﬁCIX|@WPfQWi0§iV)PheMd"r SRR aimethyhil chSrinagipe,  2-[4-
dod@%ﬂékﬁtﬁde?ﬁogcz/ﬁie %c}(fg@blr@l{?x% %%%ngah%gg];ﬁ :690130(2 4-dimethylphenyl)-

1,3 wtﬂ@meh aEd%hyd@P(WdEa{Wﬂ@éy 3s<819awyxypropoxy)phenyl] -4,6-bis(2,4-dimethyl-
phewl)sp?,gﬂ}‘%ﬂb{ r azz zdﬁydrpk);/;%( 2%@&2 pﬁleﬁ?\'@@-gi gh@hyrmdé B4tide, 2-(2-hy-
drom%metbnosxmnvlé*ﬁlﬁaglp @Wl-é@rfetﬂa@ww dRHyyBHrisf2-Hydroxy-4-(3-butoxy-2-hy-
droxypropoxy)phenyl]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-




4. Hydroxyl am nes, for exanple
N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,
WORMNM4/06H268t yI hydr oxyl am ne, N, N-di | auryl hydr oxpd EEP2964/000068
N, N-di t et radecyl hydr oxyl am ne, N, N
di hexadecyl hydr oxyl am ne, _
N, N- di oct adecyl hydr oxyl am ne,
N- hexadecyl - N- oct adecyl hydr ox- yl am ne,
N- hept adecyl - N- oct adecyl hydr oxyl am ne,
1,3 5Nnmzlde,a2+{?1hwwmﬁy{séa1eﬁwlft%vlrkz@a/)ﬁrwﬁrowm@évﬂﬁh@afl} -4,6-bis(2,4-
dmeh H r|a§| cJNitrones, for exanple
enz a p enylnltrone
N- et hyl - aI pha nmet hyl ni trone, N-octyl -
3. VPR RGRLY, %11 Eﬁa{?ﬁ%le %Q?&PH«%W&(&@@%@ggf’é{/IQI-Nr-éHﬁsyloyl hydrazine,
N,N' th(ﬁ(mlhey:lyyl)mbl[:ﬂzmeperﬂl Altbis(8, frdt-tevtrmytyl-4-hydroxyphenylpropionyl)hydrazine,

-salbq;{%(f/f?grg %ﬁ&yh%hareoﬁjié Bgr?z‘%ﬂ(éé?x' Sc;x%R/'F dllll\l'cf?gﬁf@éjeSXAml@le isophthaloyl

dihyddazidat mlmcwl lﬁd;pﬂeaylpmraade,CNJNﬁddtacety@,dlpoyl dihydrazide, N,N'-bis(salicyl-

ovnorp YRR AT MRS ARRI SOy PR der i vec

fromN, N-d| al kyl hydroxyl - am ne derived from

o RS e O USRS, b herorarine,

dioctyihyr@ikylamirie) nall iN-dilburyiedeosdyenise av Nr@dh&rad&ylhﬂamﬁmme N,N-

dihefa}{?sg}ﬁyfrg@é%_a{r%i ?\Pﬂﬁc?cga%tfﬂm Igyg}'{%%qﬁ%@%%{ I\E@f,)@gcyl l\ngctadecylhydrox-

ylamiFey, CllfhicphiagyiN-dataat sy ydrdxpiamiie) CNsNblialkgthyadroxplaminet aerived from
benm%@?zol e, zinc dibutyl dithiocarbamat e,
hydragefiat O 28181 fi de, pentaerythritol tetrakis([i-
dodecyl ner capt o) propi onate. 8. Pol yam de stabilisers,
for exanple copper s ination with iodi des
5. Nigdies0p R BNDP LB AR e M-S0V Ge-pRtbfitTone, N-octy
alph&hBpsMRche, 9N Basd- leﬁ@-uﬁﬂétglr‘htkcﬁféf SN feﬂ'éd@éwmpha-tndecylnltrone N-
i done, di cyand

mel an ne, nyl pyrr ol
nexaOpPU AR PATYAdR RS our BEPCEPQEPX) ARy fione.  N-hexadecykal

ha-f thM@é iN®Sne, 2MN-BESad 8Stad EANItsIRL, hanRGptadédyRhlbha-hepta-
Pnes 04/ 063268 PCT/ EP2 04 goes &8"44 net al sa'f dypab P

decyén%nq, r%oetaﬂ@wlﬁtphath%wwlnmonm pitene fderived éfemj§ N fi@?ky'hydroxy'-
am.r@@émhgfr%ﬁ{ RdbReHaRR Bl amfleNC Stearate, nagnesi um
behenat e, megnesi um stearate, sodiumricinol eate and
pot assium palmtate, antinony pyrocatechol ate or zinc

6. TR¥&REeAli&S el @i&npléQllalh*'bd%ﬁéibidﬁﬁ)naﬁée&tcﬁste&?fth@éﬂﬂ@dl&ate

i norgani ¢ substances, Such as talcum netal oxides,
such as titanium di oxi de or magnesi um oxi de,

, I f r
7. PQr%l g hs%‘é@éhﬂe‘?ﬁ fQPES?ﬁtnj)’?e gﬁtsg]’éf C@Eh@ﬁ%}gﬁlon’ﬁ a?\;og Irfé\hix)élmple the lauryl,
stearghnmyrigly! @rotrideay! estars. merpaptpbenzimitazple @aﬁhﬁszmméﬂlé@f 2-mercapto-

benzgringjﬁéﬁl '@été?%utgl ﬂﬁg %agnﬁg' glbct%gé&h %ls"ilfﬁh% pentaerythritol tetrakis(f-

dodecylmercapto)propionate.

8. Polvamide 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



succi nate or sodi um benzoate; pol yneric conpounds,
such as ionic copolyners (iononers). Especially
w@e@ieenesl are PCT/EP2004/000068

1,3:2,4-bis(3,4" -dinethyl benzyl i dene)sorbitol,
1, 3: 2, 4-di (paranet hyl - di benzyli dene)sorbitol, and
1,3:2,4-di (benzylidene)sorbitol. 11. Fillers and
reinforcing agents, for exanple cal ci um car bonat e,

icates, glass fibr ulbs asbest os

meta] saks a3 Alkalie i MRPL AT OhRE Ay B30 g Cdlditin stearate,

zinc Bﬁé@?aﬁé' rﬂ8§nes‘ﬁﬁﬁ BERendd, afignBiLAR Bichfate VE¥RIAIN téiHbleat@thnd potassnum
lours or fibers of other. natural products, synthetic

palrwtme patimany pyreeRipchRlAle oY %8S PYiosrteghQl#il e pl asti ci sers,

| ubricants, emulsifiers, pignments, rheol ogy

addi tives, catalysts, fI ow control agents, optica
10. Nuelgatinsnagents.f fosexamplst inakyasise Rulstangesi suclt e talagr@nmetal oxides,

n i
suorE 8 T HcRBETL melese® BRRG: BEEThT, e yetes of
preferﬁl@ly, allsaline agsthghetalst orgasicHpmMAeEndis syeh pReroNOo 0b§0|ycafb0Xy“C acids
and fﬁeagél o th8fot FE. gf £ 'iér??ut&l‘%ﬁmé a@ﬂdh&lk)’éeécld”o‘?phenylacetlo acid, sodium
cation a nanoconposi
succiredtgpat sedilinzengoate; piiymeria @mﬂmw@s,ssuqm asplenigioqgolgmers (ionomers).
I

Esp{bg%}lgﬁ)tréfggrea%g@gz\%%ﬂ %K@ gtmgﬁﬂﬁ?nz@{(ﬁéﬁz@ﬁ&oﬁr Sy ?@qlléﬂ paramethyl-
dibenttidend)sdrbitol santhy,3i2ed-digeanzglidene)sofliioti ng agents (item

11 in the list), for exanple talc, calcium carbonate,

m ca or kaolin. These are added to the synthetic

11. Eidje,r\gnamd; réinfoomimyg @gemtat faynexanipde celchumplcarboofitef siicatesOglass fibres,

ed, o e e t
glasgng@ e?@g talc F QDIIHi rlngc\édﬁg\JJILLm \éﬁlqugerpglfag oxi dn]ﬂees M&Eﬁ%}%ﬁd@s carbon
blacla,q;rapmte( iwbedflddr and floles érifibie)s off dherenedunrpl rodwtts | synthetic flbers
hydr oxi des, espe- cially al um ni um hydroxi de or
magnesi um hydr oxi de, are added to the synthetic
12. Qohernadditives, D éﬁ?ﬂ;ﬁl@ﬁﬁé’iﬁ&SB@T /| ERRRAE, Oﬁﬁlﬂﬁﬂers45igments rheology
addi \(éggg\gt {yafﬁ,]go\g\pgfntgcgl aeq%ggp ﬂfm%?? b{ fﬂlr%t%g?/rﬁtﬁ eQroelp ing %gents antistatic
agemobydelowingadentst abi | | zed Carbon black as filler is
added to the synthetic polyners in concentrations,
judiciously, of fromO0.01 to 5 % based on the
The @\ogtraalliterweaireraﬁdsd fbhex@mpiéhmt ¢ahcpoiratioas of o0 b 10%, relative to the

stabili G.ass rs as, reipforcing agents are
tOtaléﬁﬁ%gH of %W@t@ﬁf’ﬂ@m%%p%? %‘Q'ﬁ'éeol?n concentrati ons,
j udi ci ously of fromO 01 to 20 % based on the

Prefgl}t/rgcﬁf h;éadc(ﬂtlves are m%%lfi%gtrl]cgnh%en S %? lngrrwrgcro?nposnes 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



Further preferred conpositions conprise in addition to

conponents (a), (b), (c) and (d) fur- ther additives
wW@s00mebd268 especi al |y al kal i ne earth netal sal t BCDEP2004/000068

hi gher fatty acids, for exanple calciumstearate.

Especially preferred further,additives are

nodi fycati on agents for nanoconposites as out- |ined

at the beginning of the description, conpatibilizers

and/ or metal passivators. n}Jati bilizers are
concemititiansarfor &a@mmerd drony 8:0d 30 68i% hased aniiripvRial Weight of the synthe-
Epgg y, conpatibilizers are polyneric
ticp spgt%ﬁég{agpl%g%l vati ng agents havi ng anphi philic
properties. O |nterest as conpatibilizers are

a | LG N
Caro T e SOPTES Sk bR o RER. kb ien ooousy, o
from @0 1dtody &f basbdpi tjnp ovenall eveight at thel syothatié polgmafs tedbe stabilized.

pol ypr opyl ene or pol yet hyl eneoxi de- bl ock- pol ystyrene

(PEO bl -PS). Preferably, block-graft copolyners have
Glassvbesuasireinerdiy agaﬁts Mte 1H2106d tto ti4 8dMtbeticapalymers trheoncentrations,

mal ei ¢ .anhydr.i.d dlfied al 0 l
jucic BB ST D et A VS B 0L 1R TR Bplymers o be
stabillth [for exanpl e Epol ene(r) E43, MA content 2.9

wei ght % M 8800 (Eastnman); Hostaprine(r) HC5, M

content 4.2 weight % M 4000]. A conpatibilizer of
Furtlfa@@@éféiretbl f&bmpegtlon'sscm‘ﬁ;br@'ecm aidh“ysd td dempoadrteda), (b), (c) and (d) fur-

IS AT RN A R N

calci®l tsBRAieC d| sper- sing or sol vatl ng agents whi ch have
pol ar and nonpol ar groups in the sane nol ecul e and
they are, for exanple, dispersing or solvating agents

Esp&@l?%r@ﬁérrﬁ@'fﬁ(@&y&cﬁﬂﬁeg|a(§ QhcuifyE4toh, agelmlti jRatanbasreposites as out-
i | oxanes, polyvinyl aceta

inedl 347 bR NG 60 B L Ip LD CEARALD Brats oBHlGERIet papgPTs

based on acrylate, acrylic acid or nmethacrylate. WO

2004/ 063268 PCT/ EP2004/ 000068 -46 qﬂcgegneri C, ..
Comgptibilizess arg wedigtorg B?’ﬁ‘“ﬁ@na?g%wgowlq @g@lrngy)glq@hase Preferably,
comﬁéﬂb‘ﬂi‘z@r‘%‘ drb 90!9&1%98 "dts'p@%uﬁf&%o%tmg% £g6tits haing! hinbRIpAINE properties.

polarities within one polynmer nolecule. Aigoneric
structures are also possible. They are usually

Of wﬁé‘ﬂ%@i é!ér@&%patfbﬂfze?sxé‘trép&ScK Qf@tﬂ%@p@@ﬁﬁw W& for eXambBleo@lileic anhydride
ynmers I ch can prepar ed known

aratigg PIITSIEe AR L), BRRSONICGHE e G PP FRATSa OBC acid grafted
poly%gﬁgbé: or pdyl%a@ﬁf én*r%%hh@fblodk}’po%{y)‘&@ ErS MNP, Preferably, block-graft

ctions reacti on end-functional i se

comhym@'@ fhere eatacules melqjttﬁ 9hidn 300Gk tQQOBB4 eetos thepalgic anhydride mo-
dified'o Ip Ie‘ﬁe%l {%e&rﬁ@’ﬁ fm%é ‘?ﬁhle@'aﬂﬁifdnd’eo&i?\'té/rﬁﬁé $rom 0.1 to 10%

exa ck copol yners (A-B
[for pxarbplg(ﬁpqiemo@dfferMA(qqngnA welght %, Mn 8800 {I)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 polyethylene glycols (PEG),
polyacrylates, polysiloxanes, polyvinyl acetate or on block copolymers containing at least one
block copolymer based on acrylate, acrylic acid or methacrylate.



A-B-C type) and so-called tapered structures. D bl ock
copolyners (A-B type) are, for exanple,
w@oigpe2¢8 ene- b- net hyl met hacryl ate), poly- PCT/EP2004/000068
(styrene-b-tert-butyl net hacryl ate),
pol y(styrene-b-nethyl acryl at g9 .
pol y(styrene-b-n-butyl- acrylate),
pol y(styrene-b-tert-butylacryl ate),
pol y(styrene-b-but adi ene), pol y(styrene-b-iso-
prene[ 1, 4-addition]), tapered bl ock copol yner

oly%héf G&?JEFWOPSQN&% 8@&)’(3 of aRereet hhlifg lansshishilic! praBérties have at

rene- b- et hyl'ene)
|eastpty\[oygl§fﬁ5ﬁf‘@rp@laélilgs Withn nglpg#yﬁr@r molecule. Oligomeric structures are also

posditfid. Wh%ﬁ/)é?@ﬂ&%}/ o%‘él?\%lars?i@r lexarfpl@@amdom copolymers, or block copolymers

ol y(Styrene- uty styrene
whicp gag tryeréared by dinewn plysmdrisiigiereactipisy {as axaapleny. gadical or anionic

polyﬁ%b{ﬁ?a? Eﬁltg Fﬁ&eﬂwsa d%n treactl]onsb such as r?g reactlon of end-functionalised

I on nmet hyl mét hacryl ate

ollgqmrry(qrmmbeméy[rmem, whighipolysiers haydienperete 9 ybmrét reaction. Block

copo@ﬁlbé’l’% %V% qgll  &xXami tcﬁlSelB?lpgt{?b Q/lﬁgécrr Y attgéé JEar-triblock copolymers (A-B-A or

A-B-dp)iandmoeradied tapevechstrysjuresli ne) ,
pol y( but adi ene- b- 4-vi nyl pyridi ne), poly-
(styrene-b-net hyl met hacryl ate),

Diblquisl gopatyiieys rﬁét&@meylaae efob examplep poly(Stwem@bﬁmtbylew)ethacrylate) poly-

T BB B BB Syyene

acry(ate butoh( ahyrqriedl terbbutpelahylataat hmty(ytlymne)b butadlene poly(styrene-b-iso-

pren%ﬁt,% %ﬁ%ﬁf : rﬂz\:’ Ij%/ cib@agkg ;E@%rﬂ%{ ﬁ@é&?fe;nt)él t:f'[)l?t)adleﬂé’)l ¥épte?éot block copo-

lymep o byl tseiréndabeytyhetel), acnowl(mren@%o%wnviwrm)ﬂe )di pod)(stygeokp-4-vinyl-pyri-
dlneéjtcﬁ%gyt((ftgrge%&é%e ﬁﬂ@tﬁ@{s&%@éﬁp@%#tg% . &hg'l ﬂgsnoxar]e) (%oly (butadiene-b-

“dimathyisilopyria)di pek{butadiemsfi ayadditionie)- methylmethacrylate poly(isoprene[1-4-

addlﬁgr]iag%tgﬂﬁn%%ﬁa%ylg%&hﬁglnfbt B%ﬂupqr lthag'l) %lftylmethacrylate) poly(butadiene-b-
tert- Bmtllﬁéﬁialtebl W(Boére%erwi-pmylpmdm philyi(bltadiene-bpblivyipyriiing), poly-

styrﬁaqe %‘(%ﬁﬁ%%ﬁ?ﬁ%ﬂ%ﬁe& apgly%rngl?ijmgﬁ\gcfylate -b-tert-butylmethacrylate), poly-

(metbylRityoryRie hﬁtéfrtyblﬁyladrylate ), poly(tert-butylacrylate-b-methylmethacrylate), poly-
(n- bﬁtglﬁ%fykg ut&;ybrg%ﬁapc?ﬁat)é o"?y 5’ vmy%g/ﬁéllﬁe% rtng‘trhtylmel’tlhélcrymste;1 poly(tert-
buty(rﬁéihécrﬁdblfe%-%?f Uut?!‘a@rylbté)t ybﬂv@erbbb’@rnﬁetbaktrylb%m phariyigyridine), poly-

‘ ten%}%gméy%tg %rzl! v1n)ﬂpyr|d|net)yr y(tert Eutyfacryﬁjatg b-2-vinylpyridine), poly(2-

vmylib9hdhﬁér-bi/4 \(Vj]ﬁ)'/lﬁyﬂdlﬁb%nﬁol?(ﬂﬂ’fﬂ@h?ﬂ.‘ﬁmb’:l’ﬂhﬁétﬁ&érﬂﬁfd ) dbsig(ethylene-b-2-vinyl-
but adj e sty
PyrifigRISY BObRtavIPEh 814y Bt Fon])
poI y(but adi ene[ 1, 4- add| tion]-b-styrene-b-butadiene[l,4
di - tion] rene but a 1,4- an
Tr'b@clszcamjymer@rﬂf the &é B ar%?&z%?é@ni R Hﬁﬁ}mﬁfg@%'ate b-styrene-

ik Rttty maey! ly-
S ST

tertpbg’qylgpgg@w gtyg@'@g) teml:yutylacrylate) poly(2-vinylpyridine-b-styrene-b-tert-butyl-
acry@% ??Igg/éi ﬁ&ﬁ?ﬁfoﬁr?é b 'Sﬁ}r'ér)@ MI\MWyYHlﬁbP)poly butadlene[1 2 addltlon] -b-sty-

acryl at e- I"'met hacr yl at e-
renebbnbytag@ny 152 @yldmon] poly(butadlene ,/4-addition]- styrene b butadlene[1 4-addi-

tlon}z c%()f E?F%?Dél b ?%ﬁé‘(/?in }eﬂng “1%2- XHdWcﬁrmbtét?‘eH@)‘ BoEhém|IfRitkcrylate-b-

ridine
butagéangHct-yorat ,@ iop]- hqu;pﬁr%gthﬁgwlate) poly(tert butyl-methacrylate-b-methyl-
pol y(met hyl net hacryl ate-b-tert-butyl -



acryl at e- b- et hyl net hacryl at e),
pol y( et hyl met hacryl at e- b- n- but yl acryl at e- b- et hyl net h
WO 2@e/0yi2e8 e) , PCT/EP2004/000068

pol y(tent-butyl methacryl ate-b-tert-butylacryl ate-b-ter
t-butyl met hacryl ate), pol y(Z-—\vi
nyl pyridi ne-b-tert-butyl acryl at e- b-2-vi nyl pyri di ne),
pol y(4-vinyl pyridine-b-tert-butyl acryl at e- b- 4-
vi nyl pyri di ne),

methaesykilesh-Jerehetyinathaniylgiehc r yaokerthusylgengdaterb-methylmethacrylate-b-tert-

butylfc‘?}llé{{ez,t Yigs Mmgthg/ rﬂé(th gIXLeatS -9: \ﬁh@/ﬁé/yldmé-?ﬁﬁl)ethylmethacrylate) poly(4-

tyr e
vmymuumegx-meﬁwmeihmwteemé \wzyécwd@ﬁ)a) pply(petbyImpthagelate-b-tert-butyl-

acryl%é@r?mgﬁyﬁé%né&%ﬁg@&t 2%"05’@5' tgzlh%%%cwlate ts n- butylacrylate -b-methylmeth-

acrylqie), ypcsy(yqrenetylm[etmmanedo -weci-ltyagyiateebrigrt- bmwtnnﬂtb%qtyla’te) poly(2-vi-

nylpy’gafr)xﬁty @r@ﬁﬁgﬁ/lgﬁﬁ Qg & e&y\éﬂ@egfp’b y)f(zl L n)yﬁflgémb Brtert-butylacrylate-b-4-

vinylg@eidine} t )ﬁo%ﬁyﬂ@nb%mﬁuwmmtdbwtmh@yr pdly(sgyene -b-ethylacrylate-b-sty-

rene)g_pé%&ﬁxé &?@Vﬂﬁ% yreXe m% wﬁ\éhgtbeoutylene b-styrene), poly(ethylene

oxid@@st%éﬁéfb@ﬂ@iéhet@(de)bpélyﬂstyeédmb—emym-dzxidb—lv{styyfbrw) rar gty (styrene-

e), y(styrene- b- 2-
b'ac"\}'?'ﬁﬁﬁg'bfq(tﬂ?ﬁ%) b- 4- vi nyl pyri di ne),
pol y(but adi ene- b- st yr ene- b- net hyI nmet hacryl ate),

i) e ST A B TSI gpgone 2 i

pyrld(n%? Yy 6]9%t)beﬁé‘—btbu|thdieﬁea§>ﬂyﬂlr@dﬁyﬂbma’)st |b‘glj/ SBrérech j‘,elralbtﬁylmethacrylate-

rene ac L
B Y
vmyandWs: W?Sﬁr)@ﬂpﬁﬂﬂlgmta) a- poly(butadlene -b-styrene-b-methylmethacrylate), poly(sty-

styrene- er

at e Lon - chali
rene oL gREs & RIS, | LU el a T Y o I 1008), POl
(styr@rﬁe Bﬁér@bhﬂ%rﬂfﬁe%eth I@rfétl@ddm@te pr pbl?(s@béb’e bfacrylic acid-b-methyl-
Cl8carbon atons. Particul l[l bIe | per si na, b-a-
mettgeniaiPh a Do DS rnawuagr%mﬁwéw efraists): Pospaynrene-b-a
metkfa&‘lyreﬁé‘—ﬁﬂ@h—%uty%ﬂét@}ﬂ adi enenet hyl met hacryl ate),

I'y(1 sopr enenet hyl net hacryl ate), pol y(ethy-
| enenet hyl net hacryl ate),

Lon %éf %Io\‘;k %Sol%m\éf&&f' g du%lrri@cbrest have a chain length of more than 10 car-
yrene-2-vin ridine), poly-
bon bipry: BrRISTBbSH fhGIREPR IO
pol y(styrene-tert-butylacrylate), poI y(styrene sodi um
acryl ate), oly(styrene-acrylic acid
Partisolayly mthverrsg%mwgloat@h@aag \AgeatEr nga)amph'ph'"c properties are, for

exarﬂﬁ’llsy%@ édf@rﬁé?ﬁét %meﬂﬁ%%la’ié&d'ﬁ&f?(l@@ﬁl’éﬁéﬁﬁih@ﬁ@thacrylate) poly(ethy-

ene OXI c- caprolactone
Ienep@ltMmetwaﬁylagg)r mgly(@ty@a[nﬁyq vRdpyrishin ,e)poly(styrene -2-vinylpyridine), poly-

(sty@ﬂ{e-\‘\l(&w ?&ﬂ/l‘éﬂfggﬁm tgfé‘?legét‘t ‘Eﬁaylacﬂﬂ%t&f, b%b?@tﬁ@ﬁe sestiui acrylate),

| ene oxid
polyfxbyrrg(l@ahnyll@@g rmjy(n@ﬂylragﬁhg@rylate sodium acrylate), poly(methylmethacry-

late 8%’%& i]%{h?g la%e)t éhl?geli%)leg\;ele d(?tie\lé E%kﬁbl?git%ﬂl? é&%tyg%vm#lﬁﬂﬁjme ethylene

oxxda)?,lpdﬂﬁbqta@eﬁé ethymlng (oxtde), pudytfigtadiene sodium actrylate), poly(ethylene ethy-

lene 81“@? )ﬁﬁtgel%ﬁ%ﬁ%vf‘epg)%de& Ryllygs fyrene- ethg&acrylate styrene), poly(ethy-

IeneIOQixw(eédty/réﬁ@etmrienenpkldebepd;a(styrena abrylic acid-styrene), poly(styrenebuta-

cterB ST ERSER, SRR RS A BT R Lo, gpboaggurene syt

benk¥id /aEwoﬁdW@Wpolyglymdyl -methacrylate), poly(ethylene-glycidyl methacrylate),



-48 pol y(propyl ene acrylic acid), poly(ethylene
acrylic acid), poly(propylenenmal eic anhydride),
w@oioypeby/| enemal ei ¢ anhydri de), pol y(styrenenstBER2004/000068
anhydri de), polynethacrylic acid-poly- alkylene oxide
bl ock copol ymers, for exan'p_I%_accordi ng to EP-A-0 859
028, pol ysil oxane- pol yoxyal kyl ene, copol yners of
nmal eat es and styrene or styrene derivatives, for
exanpl e accordi ng to EP-A-0 791 024
poly(pesipy 9r@m@cp@qlc§,s,qo&(gﬂmeae @éwhgow yrp@}y§propylenemalelo anhydride),
' ' r thacrylic aci -
i R g i e et
alkylmmpxnde@Hn%mwylyms)rf@r @gam@leﬁaw\r& %)EW&O 9 028, polysﬂoxane-
r h
polydiEeiiieft| LpBhEITs ¥ FRACERE i Blron 0 Wiy tene erivatives for example
accopdirg do eldP8y0 il 62% polystyremeaublysii@xapal bloplo| apRelymess, i pelyacrylate-
d
poly RS Lotk FBplimers o By el o e R ROBS AR, MEET8 o0. using
ATRartelcrpmnggy atmolydlm’@ ER+A1§ 879u77t4aln1leéh3tbaqmlmec$jw’@h9 reepglymer, methyl-

metl'%rgfwﬁir%tsﬁlée l)@).l %?4%%?%§%Em£§§y@%¥ér%ﬁeby nitroxyl-initiated radical

polypetigetion ﬁbairémgcbd) E@EMI 1@5@2&0}0 de,

pol yacryl at e/ pol yet hyl ene, pol yvi nyl acet at e/

pol yet hyl ene, pol ystyrene/ pol ybut adi ene,
The [polyptkgleyé aixielep alry urétedikin eolypiblylpae roxids, @ofyprapyene oxide and poly-
butviRLERS pol yi sopr ene/ pol ynet hyl et hacryl at e,

u V%S??é@'ﬁw ene/ pol ynet hyl met hacryl ate, pol yet hy-

| ene/ pol yet hyl ene oxi de or ponethyIene/polypropylene
sutehle B RBRANGS 8 A5k I8 P19 B0 or BT e g pOSeRtboryate/poly-
ethy@ﬁéfmld@, polgdar{iateypoiyethiéree Sode, Lpnlyacryjdte/peWethylene polyvinyl acetate/

polygtg)ﬁl\pléﬁ.; b ?E&% pﬁy@y}/adlecneaCp&}écnﬂa‘re)’p(o?ytbma%nene polyacrylate/polylso—

pren@Opdt |§@Mé@é7§0]9m§tﬂyh1mhﬁadllat% wblwihmehe@blynwmylmdnhdel%ate polyethy-
I soprene /g)y g g?/rl di ni um i odi de),
'enegwiy;? W{e&‘?é’ﬁ@ekﬂ@oy?ﬁ\}'[‘%ﬁ O ?fclﬂ’é(gen 0819 net hyl et hacr y-
I at e bi s-sodi um acryl ate),
partbOl PEle i o i3 A0TSR proverts are, fo

exarﬁﬂby Ebly(sftyréhg-bﬁ%@ﬂfﬂlﬁ? BYiyRES); kbb@(ﬁ?r’éﬁé—@l%%@%lcdﬁ)ld) m@lyys-tyrene-bls-
nmet hacryl ate-bi s N- net vin mg n} e
SOd'P@dﬂ@%ﬁc"yB@ﬂ)y?@y(ﬁwr%b'éﬂ H‘@”M/@’Vlnéﬂf’b' %/'ng" iodide}, poly(isoprene-bis

N- m@ﬂllyb‘é-zmyip%/duﬁmm fHdRe) b'p%ty@sitﬁéhe?—ﬁ% él%yléhﬁ oxnde) poly(methylmethacry—

adi ene- bi s- sodi um acr P rr¥ %
Iate-gsssogwn AREeh a@qu/qn@tl@))lmethacr\gllate bls- sodlu met acrylate? poly(methyl-

metlﬁ’é&r%ét@%@%?l@ﬁe bloird@) W%&%{iaﬂbmmﬁ&mfylﬁwymyla% dexide), poly-

ene o

(me&yl l@eijc;ﬁxa}q;tgrtg Elfr_ge'r:lgfllh@e,-;/@w@yrdgmla@) logllde) poly(ethylene oxide-bis-lactate),
polygg%lwlﬁyr cﬁeerﬂ? emy%ne%x‘ﬂzpe)f | Wﬁbut@?ﬂieﬁ@-hs Safidrh ‘é@*y@dt%}}/ poly(butadiene-

erre |'oxanes_cont ai ni nt% ong- chai n
b|s—qu@4mgn@th@crmla’gea,| pelgdputadignerbis-N-methyl- 4-v1nylpyr|d|n|um jodide), 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.



alia, in US5,387,467. WD 2004/ 063268
PCT/ EP2004/ 000068 -49 O her |ikew se preferred
waele@pesrssg or sol vating agents based on pol yarCHER1084000068

are de- scribed, inter alia, in US5, 133, 898.

Particularly preferred dispgfging or solvating agents

based on acrylate are, for exanple, Tegoner(r)DA 100,

Tegoner (r) DA 102 or Wax P 121(r), of Th. Gol dschm dt

AG Germany. As a conventional stabilizer conbination
Other dkewisecusisiieg digpensingi er poVsiingr 39ents rbasge ngn @ofyssiylates are de-
scrib@l GhteP e, iPUSK faspsd.espond ng moul dings, the y

conbi nati’on of 'a phenolic antioxidant with a

secondary anti oxi dant based on an organi c phosphite or

. ' [ ; . lal
e AP e AT SR MG 9L, s o o
TegoewkiTDA 168, TegamarhBAdpatoh&axtR ¢2poof er §oldschynidt AGdGeumany.

by known net hods, for exanple before or during

nmoul di ng or else by applying the dissolved or
As adctosyettiseal stailizet nosbinatidrhier pyogesaing synlodticrstymers, for example poly-

. i at i t.h I . eV t 1€ . .
oten 55 1 SbshbRo BRGNS the SR BYBRY AL bl oblccant i
secoadalg dintioxiddre baged be tih orgepic/phesphitecorthospldriitei iz sstommended.

the formof a nmasterbatch or concentrate containing

them for exanple, in a concentration of 2.5 to 25% by
Incomperagibh of Etvepprete (i), (d)eadtd)emdalf slesired, dtrdisertaoldéives into the synthe-

. anocanposi t e terial in the formof .a.mste tch .

to PGB S PAGE GHD R SRV BITrdreale” BRI B0 R el SRpging or lse

by apPlyitlg tb@ﬁ@éol)ﬁ)@c_j tonelispeirgit copipatiads g three syntletjc, polymer, if appropriate
in an a

with GEB U fovaPo B o e sevart COmAA ST o A i also be

addediouné sﬁthéﬂ@pﬂlﬂn(@% tb%e]ﬁal%zeg;ks&fé for‘mtdge rgaﬁtgibgttoh.fofr concentrate
co onent (a). onents . . ,

contGiaRp BT, 1P PaRRIe 0 gl SGaLaton bt 260 2B htiighot or o

or during polynerisation or before crosslinking.

The ?@%Sﬁniggéniioé %oo(@(l:e?t?ég)? ) ggéﬁcggpitogteg{]\‘agr}ap %:Jt Ecll)Jrrrrg Qfee{ masterbatch

comBiEiRPEMhEdRMAt () inResmoit s fref O3 YoTB0 36| hisedidhethe weight of com-
%s%nt etic polymer that |s@§? be stabi- |ized. )

PON&H e ARAPQENGYC) In@N AARMTE @) romi Q-BS & 1Ri%enpsedraiy R dpeight of com-

pondHil )t él"/d?éam?éﬂbrﬂ'(é)% ReéncRiRt SYFRsn 013 1IEEY%, BYsHd & the weight of com-
polymer that is to be stabilized. It is able to dilute

Pongsttfr additives (for exanple the conventional
addi tives indicated above) or their nelts so that they

too can be sprayed to- _ »
Components (b), (c) and E/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



gether with these additives onto the polyner that is
to be stabilized. Addition by spraying on WD
wWQO®m40638268 PCT/ EP2004/ 000068 -50 during thePCT/EP2004/000068

deactivation of the polynerization catalysts is

particularly advantageous, [ggbeing possible to carry

out spraying using, for exanple, the steam used for

deactivation In the case of spherically polynerized
yolefins it may, for exanple, be advantageo

durlr@ptbp)ﬂe@gyﬁ%%@{ §he( Bglymeegatlgﬂ d:a(ad;jsts iS5 paticylan qu/@mageous it being

possHid&S Qefi‘ﬂﬁULFt ‘s&%@ g%lr@Pf@)éb(QﬂpleTﬂ% SIS €88 R idkctivation.
mat eri al’s stabl izedin this way can be enployed in a
wide variety of forms, for exanple as foams, filns,
[ i I
n i et Ry PRl 2 SOURRAL Oy, 9P oISl S5 cBlantageous o
apply eempengnts @dﬂ@kﬁ%@)dﬂﬂp@ﬁ withesit othreaddjiitasepy @prpwngrrer S
stabilized in this way can |ikew se be enpl oyed |n a
wi de variety of forms, especially as thick-la
The mahgerinafasite moateddla giabilived Hn dhis Way tamgetemplo lna@thde variety of
- r . y .
form%",‘ofrol?le?éwp Ie éasg ?da\‘rgsé gﬁﬂé,e\‘fqrﬁs‘é Ctgg?é?sz r@éﬁ&lg@é%@ﬁ%ﬁ’%@é !Q@Sproflles or as
binderaﬁesqoa;ﬁngfnat@mla; lespegidlly. povider poatings.rastihesines kr putljes:
pol yol efi n noul di ngs have a | ayer thickness of from1l
to 50 nm in particular from1l to 30 mm for exanple
The fymiive® payrhersnstebillzesl indhisoeaypessi lkewisst lee eaiptoyad dordiidg variety of

o_the. i nvent. h
form%,r %%:) ?g{ly 8% t@gﬁ&g??@ﬁl?&gﬂg@y J S@Iﬁi!é%( apeséflqo?;gf Eean c?ontact with ex-
tractlvelj:ed?da calch ag, ioeexaegle, pipes foe liqugds ocg&seen&dmspﬁbr&mcgwmembranes
tape ﬁ' % %nkl c lunber for decks, piers, boats,
P F(‘aﬁ)é SS b and beach reinforcenents. 1-2)

Aut onoti ve applications, in particul ar bunper s,

dashboar.d batter rear, .and front i.,Ni,Ngs | di pgs .
The ARPRSY, iyt cialiiin RANCRRS nete Rayek WbESs oTRoM 1550 mm, in
partictilaefrorar toi30i masforakampledgrawRes $0 mml ect roni ¢ nol di ngs

for fittings (lights), panes for dashboards, headl anp
gl ass, instrument panel, exterior |inings,

The lnﬂh@&o‘ﬁﬁrﬁisue rrmérmmmmmg wths inveaiish targd advapagebagly used for the
rear hts, interior and

prep@fﬂq'QF‘|°6P’a"ﬂqqsr?§‘a8%‘§)6'lr“°'ﬁ %Paénpl 2% ank: gl azing front
side; rear w ndows; seat backing, exterior panels,
re insul ation, roflle extrusion for s
I-1) %ﬂogar&g H@vnceﬁﬁ |ma5mep%)%qrtgns,cm§%qr§ Bgﬁ))fss pfzaghﬁgggqer for decks, piers,
boat8YykdyaR®, oaks)@hdbehéiefeidiofcellets. fuel punps, fuel tank,
body side nouldings, convertible tops, exterior

mrrors, exterior trim fasteners / fixings, front end
1-2) Wh@tivegbé\ﬁﬁatufﬁsmﬁsparﬂld@ﬂéf SUHH BB dashb@aABe batte8frear and front

lmmgr;sa Crrl%ldlngg Sgr?se Sr/m?etr?he hoodp hat shelf trur|1k 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.



side inpact protection, sound deadener / insulator and
sunroof. WD 2004/ 063268 PCT/ EP2004/ 000068 -51 1-3)
womd/ 0626 fi ¢ devices, in particular sign postPCLyEP2004/000068
posts for road marking, car accessories, warning
triangles, nedical cases, hetpets, tires. 1-4) Devices
for plane, railway, notor car (car, notorbike)
i ncludi ng furnishings. 1-5) Devices for space
appl ications, in particular rockets and satellites,
reentry shields. 1-6) Devices for architecture
[
I-3) ﬁ&ﬁ, ﬁ’&fﬁé SB\Q?éEe;H BQm @Beg@ﬁggg@ﬁe@é‘s@é‘l ergatrrléald_qm)aﬁ&hgz%gr accessories,
warmmrlawie%@ech@iéesﬁbem%ﬁlmﬁgs in general and
el ectric/electronic devices (personal conputer,
t el ephone, portable phone, printer, television-sets,
-4) Rerdées fanplane, deibvaje watersdar (cafr) mqrerbllg&)tnsclucb@g Biniskiegsry
bow , and panel devices. 11-2) Jacketing for other
materials such as steel or textiles. 11- 3) Devices for
-5) Dédces fecspasriapplicadioss,riy paitinulparocketslaad sateditdsaeidm nedndty shields.
pl ugs, especially conputer plugs, cases for electric
and el ectronic parts, printed boards, and materials
I-6) Devices ¢t arohitevturdadral desigrageinggcappisatidrispsicoestiscuietized systems,
¢ arfds or ﬁ ﬁgit cards. 11-4) Electric appliances, in
sre%&gyp%%lag eﬁ?hg machi nes, tunbl ers, ovens

(m crowave oven), dish- vvashers m'xers and irons.

- 1)|équggq?§d§é§esf %rid ht N (lﬁ a(fengﬁairﬂ%ﬁtw?’tggg%atrom%ldevnoes (personal
compateri tewpﬁdmé:tpﬁrtabl@qdﬂoaél printan dteleaision-geas katdiognd video devices),
ondensede,é refrigerators, heating

ﬂo""ﬁret?ﬂt%e%te"%? F{/g’&’l"gl%d&?’?@? ViS8apsul at i ng of

el ectronl cs, sem -conductors, coffee machi nes, and

vacuum ne Techn I rticles such as
i1-2) 888%‘88 a’%edrrﬁ‘ateﬁ"?ﬂ?&é‘ h 7% ?ﬁeﬁ{g%'% WeSers, screws,

bolts, handles, and knobs. V\D 2004/ 063268 '

PCT/ EP2004/ 000068 2 111-2
11-3)\RaYices derdhe e@qgowpﬁ stry, 1) RREiculag ms&%tlaré\ﬁrcpélégs especially computer

plug§Wcz§€Esr¥6r RRelrf, asMelBEtBsic J pﬁrﬁé@fkfoardw@nd marfrisls for electronic
nd liners, closets, war 8 |V|d|ng wal I's, sl at
date\,ﬁcpqage SHeh) & FijPs. \ﬁﬁ'PP'%Ca"F'%Sf gre EhidPers (e.g. roller

shutters), fittings, connections between pipes,

sl eeves, and
11-4) Electnc appliances, in particular washing machines, tumblers, ovens (microwave oven),

dish-washers, mixers, and irons.
[I-5) Covers for lights (e.g. street-lights, lamp-shades).
[I-8) 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.

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



conveyor belts. 111-3) Sanitary articles, in
particul ar shower cubicles, |avatory seats, covers,
wW@eeh4®62ks. 111-4) Hygienic articles, in partiPCI/EP2004/000068

di apers (babies, adult incontinence), fem nine hygiene

articles, shower curtains, bgdshes, mats, tubs, nobile

toilets, tooth brushes, and bed pans. 111-5) Pipes

(cross-1inked or not) for water, waste water and

chem cal s, pi or Wwre cabl e rotection es .
i-2X Estop B, enfisters Al irorfvanss, agar bigrepsHeEnngRgBE, swimming
pool BcAbR2GR 0P inerSt SoFRS lidekd, @bsé?é Olvhidshed! dRiihgaangtdlat walls, folding

(wi ndow panes)’ and si di ng 11-7) d ass substitutes,

wallg, joofsy shiutigrate. @xmllearo%wﬂﬁ{%t f@ﬁﬂQS@CQ&h@?@O%PW@PP diRegs Sleeves, and
con Wsthic, twin or multiwall), aircraft, schools,
extruded sheets, wi ndow filmfor architectural
glazing, train, transportation, sanitary articles,
{
-3p%h r'uf%ﬂagﬁiﬁpa%%faﬁ%ﬁ%?gg P%@*S'gk%m”é%ﬁ SderdBoinko
p| pe coating), silos, wood substitute, plastic

11-4 Hg@@ﬁlc M&?Sdclﬁ uﬁa@sdlaﬂ@%l Babié& refo%ﬁqﬁeorﬁlHélijet ) UfePhinine hygiene

oor coverln s (interl

articlegt ghawsr capphs, daussrmssynatef, sy fT\QQI'e thilets, iootirleryshesnand bed pans.
tiles. 111-9) Intake and outlet manifolds. 111-10)
Cenent-, concrete-, conposite-applications and covers,

l1I-6) Piiendcranetlickentdi ngt) forawaterrsiasts waemarst enemicklst pines for wire and

v QO n a ; :
cabif Hrbieb RS iRl W, SRS ST el g Bice nd crainage
stems.ays, artificial grass, astroturf, artificial

covering for stadiumrings (athletics), artificial

floor for stadiumrings (athletics), and tapes. WO
111-6 2 P@filed @3 26\8 gETheEPRI0dV0 POEP and SBiingy- 2) Woven fabrics

conti nuous and staple, fibers (carpets / hygienic

articles / geotextiles I nonofilanents; filters;
H-7\Glags slbstitutes m$)a(t&hmdexﬁudedrﬁaﬁes,aglaﬂpmfdrdaatldioges()monolithic, twin or
multgq/aély h%lgtt)‘g ’f}%‘f oPspdab(ggééci gﬁg%tgcr\}v&%% 8l§n f% Elggttec‘i raPrg]jlazing, train,
tran§guradids,, sanka elrtjtlese ahd hedendousd. ot hes, under wear,

gl oves; boots; rubber boots, intinmate apparel,

garnments, sw maear, sportswear, unbrellas (parasol,
li-8p Brasésa(da)ls cmxarr@(}idaﬁ'@ﬁ extp.mic&gd:daﬁﬁg {phategrhashic paper tetrapack and pipe

IIoons cles, tents,.air

coaty ,Ssnoguwgoé)gg&stlﬁgﬁ dplg%gs umper, g’dq%m%ggs waeﬁs éur?aces furniture,

decorativd @ilj fdbr cOOMATES (iehics embsextedior apgifcations)ntelriag, duck boards, and

tllesdurrps ponds, dunps,

11I-9) Intake and outlet manifolds.

[11-10) 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.



wal | s roofing nmenbranes, geonenbranes, sw mm ng pool s,

curtains (shades) / sun-shields, awnings, canopies,
wowdospezes , food packi ng and w appi ng (fl exi bl BCERP2004/000068

solid), nedical packaging (flexible & solid),

ai rbags/safety belts, arm _apad head rests, carpets,

centre consol e, dashboard, cockpits, door, overhead

consol e nodul e, door trim headliners, interior

1V-2) Qv fabties Sonink9es PG SR HRorscieaBate N gRdarar S GEotexties
montff%éﬂt@sfllt@@d w.by@k/ tonha‘hs\/()shEdég)B/ (rRagikagiapplicadens), bulk fibers

nat I ng, angCU ture and ortlculture reenhouse
(appligatiens, such @sraswn spmotagtion claties), Wekp rorssH ﬁ%‘?'ﬁ@ sHingss cords, threads,

safetxie§é bgﬁ’gsclo@ g p@&%;n@/?ét rbvel; fddm; bk abootsv I m{lmate apparel,

i nat’i on eries, and connectors
garmBotsd spicwearg saadswaxppmbgell@m piasple syAshagls).i pgrachutes, paraglides,

sails, b‘BLI Joﬁssnk”vh I%%)In L, ta‘%’édsc' Weh b@%s W@adsc hAd Bgs.

househol d 'boxes, pal | et’s, shel ves,
tracks screw boxes, packs and cans. VI-3)

V- B)ﬁg@n’b a%%sslnsﬁpéﬁlbﬁ]gg eré“émi Cs%lsa\‘ep lri&fét hﬁ’lﬂgls EIQH\E@' E&{d% dumps,

Yansport’a bas
wallswastirey Magtbrartasngeordambramea,sﬁwumnnng pg@ﬁ,scurmgeaspadﬂshésun-shlelds

awmﬁim 3| nﬁg?sl Qvallggélﬁ +oq&3 a91r W i sde l(ﬂ@@cﬂ'e Wati€Eolld), medical

gaso ine
packbgingr ﬁexnblbo&esohd%r airlws/slat&ty delts,c ages and rhf@gih tests, carpets, centre

di,c devi a
N e
llghtlp@,alhtmoeutmroml paltel shalf, .rear lugddgeExtvensseats,ceiagringgcolumn, steering

t rapack, pipe coating), household
whe rtgssegnagrughén% nd (e.g. appliances, thermps bottle

/ clothes hanger), fastening systems such as plugs,

) P B DR S Fo 7em .

tunndl |sn|2§e)3lbalb0 Wrasleswieesing aydolss | vessté dragshevallpapary etrefichefilm, raffia,
ss devices, gymastics mats,

sports and fitn

desai@tnog%@'psg tfeﬁ'leﬁ’r@ds‘fgé‘f'@%e} skis, big foot, athletic

surfaces (e.g. tennis grounds) screw tops, tops and

for bottles, Vi | Furniture in

VI- 1b%9fgf%c ing GRdyaRRing éflleé‘g’e(%rﬂfg?ﬂ"s t’[F‘:’)ﬁ“pact absor ber s),

foans, sponges, dish clothes, mat s garden chairs,

stadi um seat s, bl e couche ui | di hg Ki
VI-2) SRR syatemﬁg%&cg Biyes) Eiatesy; Wﬁ%%%’e‘g‘ Lq?%‘ggm'i}c?&xes’ pallets,
shel@sa}fac\ﬂ@hs&*eﬂls’ooxgs'pa%ks Wﬂfbﬁh@ s for optical and

magneti c data storage.
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.



VI1-5) Kitchen ware (eating, drinking, cooking,
storing). VII-6) Boxes for CD s, cassettes and vi deo

W a9en63268/D el ectronic articles, office suppliBSI/BP2004/000068
any kind (ball-point pens, stanps and ink-pads, nouse,
shel ves, tracks), bottles ofgany volume and content
(drinks, detergents, cosnetlcs i ncl udi ng perfunes),
and adhesive tapes. VII-7) Footwear (shoes /
shoe-sol es), insol es ats, adhesives, structur

I
VII-2) duppotiedevidago artioRsx s t BP rigisure {i@getushl &3 Sp%%uang fitness devices,
gymtfmés‘ile% » masntdrebbéts, pﬂfﬁiﬁé-skbtége's&sf% kgbt | RBleti€ WIERESs (e.g. tennis
artificral ~joints (human pr|n|n pl at es
grounds)esegwaed, dops and sierrers for baities @f8S. and di spl ay
technologies. VII-8) Devices of filled polyners

(talc, chalk, china cl ayéﬁ aolin), wollastonite,
Vil-3)iFpmeihws jin genersb foared Rrtickisozushiprs, impasicthseessk &ams, sponges,
)
cisn RO, Wine YordfeRls, oo oD HMOS copd s @, Bl (poars
/ figwbapleallsh miaybloases, allctmr andplegvehigles.i | m  pi pe, pr ofl | e,
bottle, tank or container, fiber containing a
nanoconposite material as described above. A further
VII-4 iitedieliiati®e fotr opfical hed prageetit datastoragen rel ates to a
nol ded article containing a nano- conposite materi al
as descri bed above. The nolding is in particular
V-3 Kitehéredaley(eatijeg drinking, cookiog, stoamg)r essi on,
rot o-nol di ng or slush-nolding or extrusion. The
present invention also relates to a process for
Vii-8)tBuxeb if@ri (DD sacaysetibetind videb tapes; YA alettranic artidiesi oiice supplies of

ey R Bl Sl A S SR 58301 0, MG CBAB 5t of e

volumeTHricRsRteht (MRS Sdetergbnis ptabnisiite inchidingt pdrieiersts), camel agthebive tapes.
of conponents (b), (c) and (d), with or w thout
further addi- tives. A preferred enbodi nent of the

VII-Dr BscdRéar @KHESS | 8Rod- §olé§)$ir%bmsﬁ‘sﬂbd’te agresivbs astrdcuiral adrefsives, food

boxgR AT VEaIaRle b st epbr SisHo giAReh e e o Bl Gouthts, il

Jomtgglﬁhrﬁéﬁ Ortihat _Iplatés ﬂfe&@grﬁplhlcp brihtieg leiredinidbsres and display technologies.
egradat| on. The preferred conponents (b), (c) and (d)
in the process for stabilizing a synthetic polymer

ViI- @)ngel'lb@s 65 Qillbd Pofpiera Jtatd, adhalk, Zhir f:lal] Raldﬂﬁ"nbleanastonlte pigments,
nmers._agai nst oxi dative, ther mal

ht d
cartigg latkad I MiPanapoog et SPIRGES. Silcates, BBS asPosiHg:

nanoconposite material. The follow ng exanples
illustrate the invention further. ?rt s or er cdegghg]g % particular

Thup.e Birther gmpepiant of theprpsent invesfiolhrelatss iq %ﬁ
a iR Y, PRIE NSottle, tank or container, fiber containing a nanocomposite 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



1.5 kg of polypropyl ene powder (ProfaxPH 350, Basell

Pol yol efins, Germany) are m xed to honpbgeneity in a
wheghosepeed mxer with 5 % of Nanofil (r)N15  PCT/EP2004/000068

(di stearyl di met hyl anmoni um chl ori de nodified

nanodi spersed | ayered silicajge. clay, Si d-Cheme AG

CGermany), 15 % of Pol ybond(r)3200 (nal ei ¢ anhydri de

grafted pol ypropyl ene, Cronpton Europe Ltd. UK) 0.1

% of calciunstearate and with ad ive ed, J ,
seid Tiigil 31 19884 GebP@IO SOTTPRISTISEN g s i) fﬁvaf B tner ad-
tives€Xxtruder, of Berstorff, at a tenperature of at nost

200C. After drawing the ex- trudate through a

wat erbath to cool, it is granulated. 80 x 90 mm and 2
A pré?@?ré&?ﬁlbo&ﬁﬁeht Bt J)?eseﬁ‘ft fvbhedh |§Qh’él€ﬁﬂe ftHc-:Du"@et &%Sﬁnxture of compo-
ranu nmeans an I njection nouldi machi ne

nents( b (e @nd:{gb vaih ot withqué fyrthes deibves, eétstwﬁ rpfpssynthgiic polymers
agalrﬁ%%ﬁd?ﬂ)enﬂ\ %awﬁﬁh?ﬂju qu da?l]pﬁar ried out in a

t tonvectioif oven at or 5 days. The
Dyel | owness Index (Yl) [Yl after 5 days minus Yl at

e R PEELA AR 416 S5 o HEREAL SRR oo

and thal usesthsiegh b ystaliilizersefodisyribetin pelymars agajst wkidativa,dlaermal or light-
induc‘z‘fe cﬂ%?ao%ltl?ﬁ al eo{ht% sahlePds tﬂt)?(% g%c?iﬁg@t She g}go Fﬁl?ésrte material.

oration, the nore effective
stabilizer blend. The results are conplled in Table

The ébljl?\{'eiﬂg %%grl%l’)leg |l%9a%fth§%foﬁpf§hﬁeﬁbﬁﬂ§ BP%@@Eﬁtggéﬁmlate to weight.

! el ng at an- assiste
until they beconme brittle. The results are summari zed

e P BiBipsigh S\ B840 88  pr EPR00a 000068 - 56-
Table 1: Oven aging Exanples Additives A Yellowness

1.5 Ilg(gl%lsg)a Sy*5 ej% %é%rgp{o:j%?kgln% ﬁé%}?yliﬂ@@&é}@%yﬁare mixed to
hombyedgt) én b Kigh-spedd riixdrr withn 8x%16fLRak 1db) (dBeatylBBnethylammonium
oot S e oA et T B A e nd 15 o
PolyB&i®6200Mmdldic lanh§dride grafted polypropylene, Crompton Europe Ltd., 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 (YI) [Y] 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 Y!I values signify little discoloration, high Y! values strong discolora-
tion of the samples. The less discoloration, the more effective the stabilizer or stabilizer
blend. The resuits 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.



0.25 % Araldite GI 7072 (RTMe) b) 0.25 %I rganox 1010
(RTMd) 30.1 30 Exanmple 1 f 0.25 % Araldite GI 7072

W@ Rpespe®. 125 % | rgaf os 168 (RTM) Exanpl e 1 gkgT/@P20BH000068

% lrganox 1010 (RTMd) 26.5 23 0.25 % Araldite GT
7072 (RTMe) 0.25 %lrgafos g8 (RTM) Exanple 1 hb)
0.25 % lrganox 1010 (RTMd) 28.8 33 0.25 % Araldite
GIr 7072 (RTMe) Exanple 1 ib) 0.50 % Ilrgafos 168 (RTM
e) 15.1 30 0.50 % Araldite GT 7072 (RTM fib) 0.50 %
I rganox 1010 (RTMd) 21.6 > 37 Exanple 1' 0.50 %

Tapfy ¢l dite GI' 7072 (RTMe) 0.25 % lrgafos 168 (RTI\/p)

Exanple 1. kb) 0 25 % lrganox 1010 (BTMd) 158

0.50 % Aaldite GT 7072 ( RTM e 0. 125 % | gaf 0s 11:8 Oven aging
ekEis Fanpl e 1 Madindgs b0 lr ganwé né<ZTiMhe | 14pdys unti
> 7’5 % Araldite GI' 7072 (RT rrpar at | Venprittlement
Exanple.| b) Exanple according to heJ nvention. ¢)
afos 168 (RTM (Ciba Specialty] Chemiggls Inc.)] is
Ean?pﬁg 8 4} di -tert-butyl phenyl ) DhDSDhI tgg78 14
2004 P / 5( d) Ir ox 1010
Ex 1g( @goﬁggp 3%&%2 cals Ihc.) i squcormo nd of16
Exaé'&ﬁf&%) “b.%o }}lrganox 1%19(% H3C  HO CH23912 GO g2 C33
a | 0.25 % Irgafos 168 (RTM)?
Example 1™ f 5"z o, |rganox 1010 (RTM)® 84.9 26
b | 0.25 % Irgafos 168 (RTM)?
Example 167 | o'>5 o, Araldite GT 7072 (RTM)? 174 19
b | 0.25 % Irganox 1010 (RTM)®
Example 175 { 5'>5 o, Araldite GT 7072 (RTM)? 80.1 30
0.125 % 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)®
b | 0.50 % Irgafos 168 (RTM)?
Example 11" | 3’2 o, Araldite GT 7072 (RTM)® 151 30
» | 0.50 % Irganox 1010 (RTM)?
Example 1] 1 450 o, Araldite GT 7072 (RTM)® 21.6 > 37
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 11 | 0.125 % Irganox 1010 (RTM)® 14.4 > 37
0.75 % Araldite GT 7072 (RTM)°
a) Comparative Example.

Example according to the invention.
Irgafos 168 (RTM) (Ciba Specialty Chemicals Inc.) is tris(2,4-di-tert-butylphenyl)
phosphite.




H3C /CQ CH3 H3C 4 e) Araldite GI 7072 (RTM

(Vantico, Switzerland) is solid bisphenol A diglycidyl
we@edvene32eeExanpl e 2: O T nmeasurenents of pol yprPEYER0E4/000068

nanoconposi tes. 43.45g Moplen HF 500 N (Basell

Pol yol efi ns, Germany), 15% Rgt ybond(r) 3000 (nmaleic

anhy- dride grafted pol ypropyl ene, Cronpton Europe

Ltd., UK), 5% organic nodified clay (Soma- sif(r)ME

( UNI COOPJAPAN LTD.

) LTSRS RNt RSB S5 kTR Eiiposreat e ommul A0-
Inc.)) and the appropriate anount of additives |listed
intable 2 are blen- ded in a small vessel. The bl ends
are mxed_for 10 mnutes at 200C in a brabender m xer
(Pl asti cor d&f PLci2000- 3 from brabender), pre-pressed
W th ahydraulOc pressfro Fontijn and finally
pressed H$008ipt 0 60 x 6F x 1 plates. Ca. 25 ng
of these plg-e§ ape-epaCH;ySed-bgH-T (AO-1).

(Oxi dati ve-i nd on time, according to ASTM D 3895- 80

at 1900 szIr@Lof a Perkin Elmer PSC 7 / 3.5 Pyris.

The neasu eqcﬁ TeHare listed in Tab 2. A higher

value for _ah O T is related to a befter stabilization

of the sanple. WO 2004/ 063268 PCT/ EP2004/ 000068 - 58-

Tabl e 2: Exanples Additives OT Exanple 2aa) 0.1 %
e AR & SdkidhispRedol %R dipFraiagether.

o) e e o 3119
(RTMf) 7.9 0.50 % Araldite GI 7072 (RTM1) 0.25 %

Exarhl @fT ea%ﬁ@n(éﬁ%mol e r?a@\bc&nﬁ&ﬂ%' rganox 1010

.9 0.50 % Ar I'te GI' 7072 (RTM 9) Exanpl e
2e d) O 50 % | r ganox 8225 (RTMe) 81.6 0.50 %

43. 4@;@2&8 %ﬁHNﬁ ang %%55'_ IMdiyoldFra @b fnaalys!) 15% Piylohd B0 Xmaleic 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 % Araldite M¥ 790 (RTM ') Exanple 2gd) 0.50 %
I rganox B225 (RTMe) k 71.8 0.50 % Araldite MI 0163
w@ RporssEnpl e 2h d) 0.50 % | rganox B225 ( RTM BQT/BB2064/000068
0. 50 % Benzophenone tetracarboxylic acid dianhydride
(RTM') Exanple 2jd) 0.50 %4dgganox B225 (RTMe) 57.4
0.50 % Witex OB (RTMn) a) Conparative Exanple
i ncludi ng Somasif MIE (RTM b) Conparative Exanple
including Cloisite 20A (RTM c¢) Exanple according to
the invention (including Somasif MIE (RTM (Tri octyl
TapEbhyl amoni um nodi fied synthetic mca)). d) Exanple
according to the invention (including Cloisite 20A
s(ratural montnorill oniA({aiﬁvgpdi fied with a oIT
guaterndry ammoniumsalt)). e) lrganox B225 (RTM

G b 4l | ) is allblend of
e A B TR ] L2 2 LBl end of T
o LT eyt Crem s 1o ) T g
hydr oxyQ L)-S-tri qi =i}, 6- (1 h,3h,5h) trione. g
Ea@mbcﬁﬁe‘%{ gar 4@?@' Switzerland) is solifi 7.9
bl ST S AR TaTAR T, 51y L2 D LS Fol

(G ba Sgecial, Che nc) is a lactone based
Exg@gfe%a&ggggg% @%@fﬁgggesﬂf Er2004/500058 | 5.

j

Inc.) i la AO1 H3C C'CH3 H3E
T 00l 18, 2, S R (PO U B0 /G OB reE
P 0.50 % Araldite GT 7072 (RTM)® :
o | 0.50 % Irganox B225 (RTM)?
Example 21 | 50 %, Araldite MY 790 (RTM)" 92.1
o | 0.50 % Irganox B225 (RTM)®
Example 297 | 4 50 9% Araldite MT 0163 (RTM)Y /1.8
¢ | 0.50 % Irganox B225 (RTM)®
Example 2h™ | 55 o, Benzophenone tetracarboxylic acid dianhydride (RTM)" 46.6
: o e)
Example 2 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 diglycidyl ether.

h) Irganox HP 136 (RTM) (Ciba Specialty Chemicals Inc.) is a lactone based radical
scavenger.



j) Araldite MY 790 (RTM (Vantico, Sw tzerl and)
(bi sphenol A based epoxide) k) Araldite MI 0163 (RTM
W@ Yaanexes Switzerland) 1,1, 2,2-ethanetetra- p- PCIERR1004/000068

based epoxide |I) Benzophenone tetracaboxylic acide
di anhydride (Merck KgaA, Darggtadt, CGermany). m
Witex OB (Ci ba Specialty Chemcals Inc.) (RTM is
2,5-bis(5-tert-butyl - benzoxazol 2- yl)thi ophene of the

. formula OX-1. CHNN QEP

) anamp] @ AT LCRE-RS iR ST a o) &t g PBRGnd o the Frmui AO-1
nanoconposites. 52,20g Hostal en GM 8255 (Hoechst AG
Frankfurt, Germany), 5% organic nodified clay

OA (RTM (natural nont illonite nodified

Sout hern C ay

Products,| | ncC and the apgropriatle anmount of
addi ti ves| :Cst 8d_j n Tabl e Jjare pr mxed in a snall
vessel . Thedp @ a¢ieTiHsed—m—2a9Ecf or 10 mMAQ@tles in
a brabend

qjc R/ (Pl ast i corder PL| 2000-3 from

br abender m@\r{ﬁ_ﬁessed wth a hydrpulic press from
Fonti j ne an;ql sl y pressed at 200C,i nto 60x60x1 nm
pl at es. 25 ng of this plates havé been anal ysed

by QT (()(i dati ve-induction tinme, according to ASTM D
3895-80 at 190C) by aid of a Perkin Elmer DSC 7 / 3.5

AEXIHL@ MYTJ(I% {Fﬁ\? Elﬁﬁltlcg §§vnt§'ér?an|d? ?dlﬁﬂ*neh& A Bé’ée%l epoxitie)

an OTis re to a better
k) Pgaldbe MTZRt63dRTHA) Vﬁr@w@aﬁwﬂéerlav@ to@z@ gigneigtra-p-phenol based

egg%/ngZOOM 000068 -60- Table 3: Exanples Addl t | ves
Exanpl e 3aa) 1000% I rganox B225 (RT
) B}erczspjwmmwtmoabomc agde diarinkgride (B! méwd&&%many

RIS S ek e

ylthiophene of the formula OX-1.

(CH,).C C(CHy)
3/3 \©:N\ / \ /N]©/ 3/3 (OX-7)
o S o)

Example 3: OIT measurements of polyethylene nanocomposites.

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 / 3.5 Pyris. The measured OITs are listed in Table 3. A higher

value for an OIT is related to a better stabilization of the sample.



Exanpl e 3cb) 0.5000 % Irganox B225 (RTM 57.9 0.5000

% Araldite GI 7072 (RTM d~ a) Conparative Exanple. b)
wex@npbeesmccording to the invention c) |rganoxP®2EB2004/000068

(RTM (Ciba Specialty Chemicals Inc.) is a 1:1 blend

of Irganox 1010 and |Irgafa$gl68 (conpare exanple 1d).
d) Araldite GI 7072 (RTM (Vantico, Switzerland) is
solid bi sphenol A diglycidyl ether. e) Irganox 1010

(RTM (Ciba Specialty Chemicals Inc.) is a conmpound of
the formula A1 H3C ,CH3 HBC OHO/ CHCH2 GO C H2
C (AC1 I—BC/C\ CH3 H3C 4 f) Irgafos 168 (RTM

f)

(Ci ba QEP? emicals lnc ) is
tris(2 4 -but yI phenylagiti sphite. D OIT
2004/ 063 ]fgimh A i s M SR AL L
is: 1. rar)pb ' om?g ' 8i ng |a)
synt hetl éégwgf%%r &w&) ?ﬂéﬁf‘ %{IEES;[\F/Mt heti @ 4033
phyl | og¢ilicate or ﬁ r@ QJGsruﬁﬁ H¥M®S|Iicates in
nanopaf- ticles, g % gnd/ or 3
processi b :ar poI Wf unct i gnal
compou g&grgfﬁéeg\%ﬂed %%@ 1%5;51% i stinglof the

- epoxi dg¢s, oxazol i xa2|nes
isocya%at es and/ of RANYAES Ide 5 nanocormosﬁét.é ‘
mat eri @l accordi np al. m 1 gonpdnent (q)
is a pglExamefd 3c” 30%&3& %ﬁéﬁé% ﬁﬂhﬁw sal| a&%9r di ng
to claijm1, wher e| & 'ayerled_si | il-

cate clay 1 n nanopartic

Comparative Example.
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).
Araldite GT 7072 (RTM) (Vantico, Switzerland) is solid bisphenol A diglycidy! ether.

Irganox 1010 (RTM) (Ciba Specialty Chemicals Inc.) is a compound of the formula AO-1

_C
H,C” ﬁ
HO CH;~CH;~C—0—CH;1-C (AO-1).
HSC\C\CH
| HC 3 14

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



4. A nanoconposite material according to claiml,

wherei n conponent (b) is a nontnorillo- nite,

W(be(mtmm'zgs:e, bei delite, mca, hectorite, saponiPE&I/EP2004/000068
nontronite, sauconite, vermculite, ledikite,

magadi te, kenyaite, stevensigie, vol konskoite or a

m xture thereof in nanoparticles. 5. A nanoconposite

material according to claim1, wherein conponent (b)

is nodified by an anmoni um or phosphoni um conpound.

6. A nanoconposite material according to claiml,
WhatB8lafhéy ishe phenolic antioxi dant as com ponent (c) is
— a conpound of the formula | H3 CH3 113CI'lIl HO ~ X

R2 Rl n in which WO 2004/063268 PCT/ EP2004/ 000068
1. Ahgg?]coﬁipdsﬁe %Té%%&ﬁbnsnﬁb's 1,2,3 0or 4, 00 Xis

net hyl ene, Y-" or CHZC-OCHZCHZ Yis

aiyoﬁragmeﬁcrpdymﬁf,, and, if nis 1l O Xis -CH CHGC Y-

tgn?ﬁ%tﬁraﬁoh%gﬁ%@‘bﬁﬁ%élleg%&gﬁ&turé?’af élﬁh%yﬁ?eﬁ%b{@é'm nanopar-

wher e i's
at ttitdsed to R2, and R2 is C2-Cl2al kyl ene,

C I | f i f
G ORI RS0 S0 BrbcyeRgbEBI R ol (g
kd) a mono or polyfunctlonal compound selected from the class conSIStlng of the

epoxides, oxazolines, oxazolones, oxazines, isocyanates and/or anhydrides.
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 |

H,C

\ P CH,
_C
H,C

HO X——R,

in which



if n1s3, O Xis nethylene or -CH2 GO CH2 CH2 ,
where the ethylene group is attached to R2, and ON O
waA2003063268 R2 is or / , and, NYN O CH3 if n iBCEEPADI000068
2004/ 063268 PCT/ EP2004/ 000068 -63- O X is -CH2 CH2
G Y- , where Y is attached tg R2, and R2 is
C4- ClOal kanetetrayl. 7. A nanoconposite nateri al
according to claim1, wherein the processing
_stabilizer as conponent (c) is a compound of the
R is Gorleailkd, | | I, IVor VOR2 OR2 (Il) R1Y-P\

1
nis A2 ¥ork\ (111) OR3 OR3n OO~P-OR1 (IV) RiI
OP :)C 00 R14 01a E PZ R15(V) \ - Reis
0

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

Y is hydrogen or -NH-; and,

ifnis1,

Xis —CH;—CH;C—Y— ,whereYis attached to R,, and

R is C1-Cgsalkyl; and,

ifnis 2,

Xis —CH;—CH;C—Y— , where Y is aitached to R», and

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

if nis 3,
X is methylene or —CH;~C—O—CH;—CH;— , where the ethylene group is attached to
R, and
0 N 0 H,C CH,
R, is \f or , and,
At
0 CH,

ifnis 4,



O 14 8114 y' in which n' is the nunber 2 and y' is
the nunber 1, 2 or 3; A is C2-Cl8al kyl ene,

w@2pheeebene or p-bi phenylene, E, if y' is 1,PCHEP2004/000068
Cl-Ci8al kyl, -OR, or fluorine; E, if y'" is 2, is
p- bi phenylene, E, if y' isgs.is N(CH2CH2O-)3, R 1,
R 2 and R 3 i ndependently of one another are
Cl- Ci8al kyl, C7-C9phenyl al kyl , cycl ohexyl, phenyl, or
phenyl substituted by 1 to 3 alkyl radicals having in
total 1 toQl8 carbon atons; WO 2004/ 063268
PCT/ EP20044|000068 -64- R 14 is hydro en or

Xis Ct=Chat@®-CRYL5 | s%?iﬁ%@éﬂ'ﬁ@l“eq%’t RyBnd X is a direct
bond, Y is oxygen, Z is a direct bond or -CH(R 16)-

R, is @, RIkMetetra@l - C4al kyl ; or a benzofuran-2-one. 8. A
nanoconposite material according to claiml1, wherein
conmponent (c) is tris(2,4-di-tert- butyl phenyl)

7. A@Bﬁédﬁﬂhﬁo%ne BiaSdrinl Acébirdihgtd clbiat ¥) wl@eraiatth@'b;dmeaslhg stebitigér as

commanll) bt v, AL IVERE™

tetrakis(2,4-di-tert-butyl phenyl) 4,4'-biphenyl enedi -
phosphoni te, o0—R'

3- (3, 4-di rrethylphenylz) 5, 7-di-tert-b thI behzof Ut|an- 2- o
(He, 3- (B3-YarmRg hyl phe- AT X—P_

nyl)-5, 7-di -tert osuRyl benzof uran- 2- ope, anddeiR:
conmpound of the formula la, Ib, Ic, Fd or Ig n
/ICH3 H3C O / - Il HOCH CH2CNH (CH2)3 (Ia)

, IO O\
R—O—P X  pP—O—R, (IV)
0 0

IS

E—- e V)
RI15

(i)

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 C;-Cygalkyl, -OR'; or fluorine;

E', if y'is 2, is p-biphenylene,

E, if y'is 3, is N(CH,CH0-)3,

R';, R’z and R'; independently of one another are G;-Cysalkyl, C7-Cophenylalkyl, cyclohexyl,
phenyl, or pheny! substituted by 1 to 3 alkyl radicals having in total 1 to 18 carbon atoms;



H3C C/ CH3 H3C 2 H3\ / CH3 CO H3C _ Il HO CH2 CH2
C-O C18H37 (Ib) H3C C IN H3C CH3 WO 2004/ 063268
WODTAER2604/ 000068 -65- H3 C ,CH3 H3C O HO DCTZER20GHBI0068
COCH2 C(lc) H3CG,CHCOCH3 34 H3C/CH3 H3CC

(1d) Il HOCH2 CH2 COCH2Z ggH -H 2 OC2 H3C2 R

H3C /CH3 s C ONO CHs

R'14 is hydrogen or Cy-Cgalkyl,

R'is is hydrogen or methyl;

X' is a direct bond,

Y' is oxygen,

Z'is a direct bond or -CH(R'sg)-, and

R'ys is C4-Cjalkyl; 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, b, Ic, Id or Ig

H,C
\ _CH,

C
HC™

HO CHy—CH;—C—NH——(CH,); (a)

CH,

[4A]
O—0

HO CH;—CH;—C—0—C,gH,, (Ib)



y iNR3 R3
nanoconposite materi al

W@ 00p/06326%
mat eri al

(d)

is an epoxi

~CH2 OH (1g).

de.

R3y R3 CCH3 H3C CH3 9. A
according to claim1l, wherein

10. A nanoconposPCEEP2004/000068
according to claim1, wherein conponent (d)

Is a polyfunctio- nal epoxidgswhich conprises epoxide
radicals of the formula EE1 0 CH(CH2)" | | H (E1)
R11 R12 R13 WD 2004/ 063268 PCT/ EP2004/ 000068 - 66

whi ch are attached directly to carbon, oxygen,

ni trogen gr fur atonms, and wherein R11 and R13 are
bot h hydrcgen?\Blzcgg hydrogen or nethyl and n is O;

or wherein R11 @ﬁﬁ 3 together are -CH2CH2- or

- CH2CH2CH2- H,2\j s then hydroge® and n ig 0 or 1.

11. A nangconposi at eri al acc$kding to ¢laim1,
wher ei n conpd@ernt "*b?s@ﬂgnﬁk—ﬁp—Uﬁﬂrytpdybq

et her, bispEenoI dl gl yci dyl ether, diglygidyl

1, 2-cycl ohe éﬁedﬁcarboxylate or phenol novol ak epoxy
resin. 12| A nafocomposite material according to claim
1, wherein.cdhfonent (b) is present in an Janount of

fromO0.01 to 30 %
(a). 13. A nanoconposite materi al

1, wherein conponent (c) is present in an

based on the wei ght of conponent
according to claim

anmount of

fromp.01 to 5 % based on the wei ght of conmponent

(a). [4H:CA napgconposite material according to cliai m

1, wherei n.colfppnent (d) is present in an anounf of
from© Q;/F ,5 % based on phe wei ght of conponent

(a). l@? A napqconposi te maglerial according to cIaimId
1, comyo-si deli;Li om— Besbdesrcoope- o2y , (19
(b), (c) an® (&), fufther® additives. 16. A

nanocpnposi yYe material according to claim 15,

conprisin Cas further additives nodifi- cation aggnt s

for nanoconposites,
l'ight-stabilizers,

conmpatibilizers,

di spersing or solvating agents,

pi gnents, dyes, plasticizers and/ or toughening agents.
CH
R HSC\ / 3
K 2N
OYNYO CH,
NN R, = —CH; OH (1g).
7~ ~
Ry \ﬂ/ Ry ~CHg
0] /C\

9. A nanocomposite material according to claim 1, wherein component (d) is an epoxide.

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\

——<|3H—(CH2)H—<|3——?H (E-1)

Ry Riz Ry



17. A nanoconposite material according to claim15,
conprising as further additives nodify- cation agents
WO 2004063268 ONPOSi t es, conpati bilizers and/ or neEPEI/EP2004/000068
passi vators. 18. A nanoconposite nmaterial according to
claiml in the formof a nmasggrbatch conprising
conponent (b) in an anmount of fromO0.03 to 90 % based
on the wei ght of conponent (a), conponent (c) in an
_ampunt of from0.03 to 15 % based on the i ght ,of .
whicky gisirene pRsely o farichnEmen: MTagen i SHide AT She Jiherein R and
Ry de Qgthtl'gdﬂoge% RRas ﬁgldrggeﬁ BemetiyDatd Afis cosmeeein Kaand WQ together
2004/ 063268 PCT/ EP2004/ 000068 -67 19. A pr.ocess for
are -GHapll1- i0of r Al ae e isdhey hyAregen gad mds 0Xildat i ve,
thermal or light-induced degradation, which conprises
i ncorporating in or applying to said material at |east
11. Amanegernpogie realepahrgeoedingjo clai) 1awherei) copreiant () i§ Hisphenol A
. . | A . . Cc A
cigy Bt T, Fonetef TRt fhdi, udty ERRpBBHL GricBarboyiate or
pherol/mvotaki apogpresiter s agai nst oxi dative, thermal or
| i ght-i nduced degradati on.

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.

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).
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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.



