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Natural products composites, for example wood/plastic composites, are effectively protected
from microorganisms by the incorporation therein of an antifungal agent via melt extrusion.
Further inclusion of light stabilizers and/or certain antistaining additives effectively protects
the composites against the deleterious effects of light, heat, oxygen, moisture and chemical
interactions.

The protection of wood and wood composites from microorganisms is known.

U.S. Pat. No. 6,323,224 teaches the use of known nitromethylene or nitroimino compounds
as agents for combating technical materials destroying insects. The co-use of fungicides,

bacteriocides and algicides is also disclosed.

U.S. Pat. No. 6,627,981 discloses the co-use of azoles and amine oxides as broad
spectrum fungicidal wood preservatives.

JP-A-2000 017773 teaches insect resistant plastic wood.

JP-A-06 143205 teaches the manufacture of mildew resistant wood plastic composites.
JP-A-2000 136105 discloses wood that is protected against insect infestation.

U.S. published app. No. 2001/0027217 discloses adhesive formulations for wood or wood
compoasite plies that contain phenolic comounds and other anti insect, anti basidiomycetes,

anti termite and anti fungal agents.

Mokuzai Kenkyu Shiryo (1983), 17, 122-31 discloses chemical control to prevent sapstain
and mold on rubber wood.

U.S. Pat. No. 6,290,885 discloses natural products composites.



and nold on rubber wood. U.S. Pat. No. 6,290,885 discloses natural products
conposites. WO 2004/ 094120 PCT/ EP2004/ 050498 -2 Natural products conposites
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few week? upon exposure to sunlight and weather. In addition, dark stains
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i ssues. Chemical Interaction is for exanple tannin interaction with a netal
source (iron nails) and results in unwanted staining. M croorgani smgrowh
also results In unwanted staining. The effects of m croorgani smgrowh,
weat her (heat, |ight, noisture and oxygen) and chem cal |Interaction all
result in unwanted col or change. Surprisingly, it has been found that
antifungal agents are especially effective in natural pro- ducts conposites
when incorporated therein via nelt extrusion. The conbi nati on of thiaben-
dazole, at |east one conpound selected fromthe group consisting of the
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Repeated surface treatment with specific coatings and/or cleaning with different chemicals

is necessary to address these issues.

Chemical interaction is for example tannin interaction with a metal source (iron nails) and
results in unwanted staining. Microorganism growth also results in unwanted staining. The
effects of microorganism growth, weather (heat, light, moisture and oxygen) and chemical
interaction all result in unwanted color change.

Surprisingly, it has been found that antifungal agents are especially effective in natural pro-
ducts composites when incorporated therein via melt extrusion. The combination of thiaben-
dazole, at least one compound selected from the group consisting of the light stabilizers,
and/or at least one compound selected from the group consisting of oxides, hydroxides or
silicates of Ca, Mg, Al and Zn are especially effective systems for the protection of natural
products composites against the deleterious effects of microorganisms, weathering and che-

mical interactions.

The incorporation of the present protective systems inlo natural products composites via
melt extrusion provides a long term effect towards improving weathering resistance and

color stability. This provides maintainence free products with a cost efficient approach.

Disclosed is a process for the preparation of natural products composites that are resistant
to color change due to microorganism growth, weathering and chemical interaction, which
process comprises combining into a mixture at least one natural product, at least one
thermoplastic resin, an antifungal agent, and melt processing the mixture.

Also disclosed is a process for the preparation of natural products composites that are resi-
stant to color change due to microorganism growth, weathering and chemical interaction,
which process comprises combining into a mixture at least one natural product, at least one
thermoplastic resin, an antifungal agent, and at least one compound selected from the
group consisting of the light stabilizers and/or from the group consisting of the oxides,
hydroxides or silicates of Ca, Mg, Al and Zn, and melt processing the mixture.



melt extrusion provides a long termeffect towards inproving weathering
resi stance and color stability. This provides maintainence free products
with a cost efficient approach. Disclosed Is a process for the preparati on
of natur al 4zroducts conposites that are resistant to color chan e due to

mi cr o8YQaMMMGbwe h, weathering and chenical interactionf CHEF2A0 ?ﬁ%%ss
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m xture. Also disclosed is a process for the preparation of natural products
conposites that are resi- stant to color change due to m croorgani sm grow h,
weat hering and chem cal Interaction, which process conprises conbining into
a mxture at |east one natural product, at |east one thernoplastic resin,
an antifungal agent, and at |east one conpound selected fromthe group
consisting of the light stabilizers and/or fromthe group consisting of the
oxi des, hydroxides or silicates of Ca, My, Al and Zn, and nelt processing
the m xture. WD 2004/094120 PCT/ EP2004/ 050498 -3 The antifungal agent is
for exanple those disclosed in U S. pubﬂ'. app. No. 2001/0027217 and U.S.
Pat. Nos. 6, 323,224 and 6,527,981. The antifungal agents are for exanple
benzi m dazol es, hal ogenat ed phenols, substituted tri- azines,
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t hi abendazol e, salts of thiabendazole (e.g. with hypophospohoric acid),

10, 10" oxyhbi sqhen xyar si ne, tebu-
he antifungal agents are for example benzimidazoles, halogenated phenols, substituted tri-

azines, isothioazolinones, isothiazoles, oxybisphenoxyarsines, thiabendazoles and/or
inorganic compounds (materials containing copper, silver, tin, zinc, etc.).

The antifungal agent is for example selected from the group consisting of thiabendazole,
salts of thiabendazole (e.g. with hypophospohoric acid), 10,10" oxybisphenoxyarsine, tebu-
conézole, tolnaftate, zinc bis-(2-pyridinethiol-1-oxide), 2n-octyl-4-isothiazolin-3-one, 4,5-di-
chloro-octyl-4-isothiazoline, N-butyl-1,2-benzisothiazclin-3-one, carbendazole and mixtures
thereof.

A halogenated phenoal is for example 2,4 ,4’-trichloro-2’-hydroxydiphenyl ether.

Halogenated phenols and inorganic compounds are disclosed for example in U.S. Pat. app.
No. 09/957,959, filed Sep. 21, 2001.

Thiabendazole, and thiabendazole further in combination with at least one light stabilizer
and/or at least one compound selected from the group consisting of the oxides, hydroxides
or silicates of Ca, Mg, Al and Zn, are especially effective systems towards protecting natural
products composites against microorganisms and weathering. The present additive systems
are especially effective at protecting natural products composites against staining that is the
result of the growth of microorganisms, weathering (light, heat, oxygen and moisture) and
chemical interaction.

Thiabendazole is 2-(4-thiazolyl)benzimidazole, CAS #148-79-8.

Thiabendazole is effective for example against effective for example against alternaria spp,
aspergillus spp such as aspergillus niger, aspergillus repens and asperfillus flavus; aureo-
basidium pullulans, botrytis spp, chaetomonium globosum, cladosporium herbarum,
fusarium spp, penicillium spp, stachybotrys spp, ventriculum spp, and the like.
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weight, based on the weight of the entire mixture. For example the antifungal agent is
present from about 0.1% to about 0.8%, from about 0.2% to about 0.6% or from about 0.3%
to about 0.5% by weight, based on the weight of the mixture. For example, the antifungal
agent is present from about 0.05% to about 0.5%, from about 0.05% to about 0.6%, or from
about 0.05% to about 0.8% by weight. For instance, the antifungal agent is present from
about 0.1% to 1.0%, from about 0.2% to about 1.0%, or from about 0.3% to about 1.0% by
weight.

The light stabilizers are selected from the group consisting of sterically hindered amine light
stabilizers (HALS) and ultraviolet light absorbers (UVA's) such as for example 2H-benzo-
triazoles, benzophenones, benzoic acid esters, acrylates, malonates, oxamides, salicylates,
benzoxazin-4-ones and s-triazines.

The 2H-benzotriazoles, or 2-(2-hydroxyphenyl)-2H-benzotriazoles, are for example those as
disclosed in, United States Patent Nos. 3,004,896; 3,055,896; 3,072,585; 3,074,910;
3,189,615; 3,218,332; 3,230,194, 4,127,586; 4,226,763; 4,275,004; 4,278,589; 4,315,848;
4,347,180; 4,383,863; 4,675,352; 4,681,905, 4,853,471; 5,268,450; 5,278,314, 5,280,124;
5,319,091; 5,410,071; 5,436,349; 5,516,914; 5,554,760; 5,563,242; 5,574,166; 5,607,987,
5,977,219 and 6,166,218, such as 2-(2-hydroxy-5-methylphenyl)-2H-benzotriazole, 2-(3,5-
di-t-butyl-2-hydroxyphenyl)-2H-benzotriazole, 2~(2-hydroxy-5-t-butylphenyl)-2H-
benzotriazole, 2-(2-hydroxy-5-t-octylphenyl)-2H-benzotriazole, 5-chloro-2-(3,5-di-t-butyl-2-
hydroxyphenyl)-2H-benzotriazole, 5-chloro-2-(3-t-butyl-2-hydroxy-5-methylphenyl)-2H-
benzotriazole, 2-(3-sec-butyl-5-t-butyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(2-hydroxy-4-
octyloxyphenyl)-2H-benzotriazole, 2-(3,5-di-t-amyl-2-hydroxyphenyl)-2H-benzotriazole, 2-
(3,5-bis-o-cumyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(3-t-butyl-2-hydroxy-5-(2-(e-hydroxy-
octa-(ethyleneoxy)carbonyl-ethyl)-, phenyl)-2H-benzotriazole, 2-(3-dodecyl-2-hydroxy-5-
methylphenyl)-2H-benzotriazole, 2-(3-t-butyl-2-hydroxy-5-(2-octyloxycarbonyt)ethylphenyt)-
2H-benzotriazole, dodecylated 2-(2-hydroxy-5-methylphenyl)-2H-benzotriazole, 2-(3-t-butyl-
2-hydroxy-5-(2-octyloxycarbonylethyl)phenyl)-5-chloro-2H-benzotriazole, 2-(3-tert-butyl-5-(2-
{2-ethyihexyloxy)-carbonylethyl)-2-hydroxyphenyl)-5-chloro-2H-benzotriazole, 2-(3-t-butyl-2-
hydroxy-5-(2-methoxycarbonylethyl)phenyl)-5-chloro-2H-benzotriazole, 2-(3-t-butyl-2-
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benzotriazole, 5-chloro-2-(2-hydroxy-3-o-cumyl-5-+t-octylphenyl)-2H-benzotriazole, 2-(3-t-
butyl-2-hydroxy-5-(2-isooctyloxycarbonylethyl)phenyl}-5-chloro-2H-benzotriazole, 5-
trifluoromethyl-2-(2-hydroxy-3-a-cumyl-5-t-octylphenyl)-2H-benzotriazole, 5-trifluoromethyl-2-
(2-hydroxy-5-t-octylphenyl)-2H-benzotriazole, . 5-trifluoromethyl-2-(2-hydroxy-3,5-di-t-
octylphenyl)-2H-benzotriazole, methyl 3-(5-triflucromethyl-2H-benzotriazol-2-yl)-5-t-butyl-4-
hydroxyhydrocinnamate,  5-butylsulfonyl-2-(2-hydroxy-3-o~-cumyl-5-t-octylphenyl)-2H-ben-
zotriazole, 5-trifluoromethyl-2-(2-hydroxy-3-o—cumyl-54-butylphenyl)-2H-benzotriazole, 5-iri-
fluoromethyl-2-(2-hydroxy-3,5-di-t-butylphenyl}-2H-benzotriazole, 5-trifluoromethyl-2-(2-
hydroxy-3,5-di-a-cumylphenyl)-2H-benzotriazole, 5-butylsulfonyl-2-(2-hydroxy-3,5-di-t-butyi-
phenyl)-2H-benzotriazole and 5-phenyisulfonyl-2-(2-hydroxy-3,5-di-t-butylphenyl)-2H-benzo-
triazole.

The benzophenones, or 2-hydroxybenzophenones, are for example the 4-hydroxy, 4-
methoxy, 4-octyloxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2'.4'-trihydroxy and 2'-
hydroxy-4,4'-dimethoxy derivatives.

Esters of substituted and unsubstituted benzoic acids are for example 4-tert-butylphenyl
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-
butylbenzoyl) resorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-
hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-butyl-
4-hydroxybenzoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.

Acrylates and malonates are for example, a-cyano-p,p-diphenylacrylic acid ethyl ester or
isooctyl ester, o-carbomethoxy-cinnamic acid methyl ester, a-cyano-p-methyl-p-methoxy-
cinnamic acid methyl ester or butyl ester, a-carbomethoxy-p-methoxy-cinnamic acid methyl

ester, N-(B-carbomethoxy-B-cyanovinyl)-2-methyl-indoline, Sanduvor® PR25, dimethyl p-
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The s-triazines, or tris-aryl-o-hydroxyphenyl-s-triazines, for example known commercial s-
triazines, are for example as disclosed in U.S. Patent Nos. 3,843,371; 4,619,956;
4,740,542; 5,096,489; 5,106,891; 5,298,067; 5,300,414, 5,354,794, 5,461,151; 5,476,937,
5,489,503; 5,543,518, 5,556,973, 5,597,854; 5,681,955; 5,726,309; 5,736,597; 5,942,626;
5,959,008; 5,998,116; 6,013,704; 6,060,543; 6,187,919; 6,242,598 and 6,468,958, for
example 4,6-bis-(2,4-dimethylphenyl)-2-(2-hydroxy-4-octyloxyphenyl)-s-triazine, Cyasorb®
1164, Cytec Corp, 4,6-bis-(2,4-dimethylphenyl)-2-(2,4-dihydroxyphenyl)-s-triazine, 2,4-

bis(2,4-dihydroxyphenyl)-6-(4-chlorophenyl)-s-triazine, 2,4-bis[2-hydroxy-4-(2-
hydroxyethoxy)phenyl]-6-(4-chlorophenyl)-s-triazine,  2,4-bis[2-hydroxy-4-(2-hydroxy-4-(2-
hydroxyethoxy)phenyl]-6-(2,4-dimethyiphenyl)-s-triazine, 2 ,4-bis[2-hydroxy-4-(2-
hydroxyethoxy)phenyl]-6-(4-bromophenyl)-s-triazine, 2,4-bis[2-hydroxy-4-(2-

acetoxyethoxy)phenyl}-6-(4-chlorophenyl)-s-triazine, 2,4-bis(2,4-dihydroxyphenyl)-6-(2,4-
dimethylphenyl)-s-triazine, 2,4-bis(4-biphenylyl)-6-(2-hydroxy-4-
octyloxycarbonylethylideneoxyphenyl)-s-triazine, 2-phenyl-4-[2-hydroxy-4-(3-sec-butyloxy-2-
hydroxypropyloxy)phenyl}-6-[2-hydroxy-4-(3-sec-amyloxy-2-hydroxypropyloxy)phenyl]-s-tri-
azine, 2,4-bis(2,4-dimethylphenyl}-6-[2-hydraxy-4-(3-benzyloxy-2-hydroxypropyloxy)phenyl}-
s-triazine, 2,4-bis(2-hydroxy-4-n-butyloxyphenyl)-6-(2,4-di-n-butyloxyphenyl)-s-triazine, 2,4-
bis(2,4-dimethyiphenyl)-6-[2-hydroxy-4-(3-nonyloxy*-2-hydroxypropyloxy)-5-a-cumylphenyi]-
s-triazine (* denotes a mixture of octyloxy, nonyloxy and decyloxy groups), methylenebis-
{2,4-bis(2,4-dimethylphenyl}-6-[2-hydroxy-4-(3-butyloxy-2-hydroxypropoxy)phenyl]-s-
triazine}, methylene bridged dimer mixture bridged In the 3:5', 5:5' and 3:3' positions in a
5:4:1 ratio, 2,4,6-tris(2-hydroxy-4-isooctyloxycarbonylisopropylideneoxyphenyl)-s-triazine,
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5-trifluoronethyl-2-(2-hydroxy-3,5-di-t- octyl phenyl)-2H benzotri azol e,

met hyl 3-(5-trifluoromnethyl-2H benzotriazol -2.yl)-5-t-butyl -

hydr ox hydrOC|nnanate

5- but ®_ (2- hydr oxy- 3- acunyl - 5-t - ocl yl phenyl ) - 2HPEEEP2004/030498| e
5-tr|fIuoronethyl-2-(2-hydroxy-3-a-cuny|-5-t-buty|phenyl)-ZFLbenzotriazole,
5-tri- fluoronethyl-2-(2-hydroxy-3,5-di-t-butyl phenyi)-2H benzotri azol e,
5-trifluoronethyl-2-(2- hydroxy-3,5-di-a-cunyl phenyl)-2H benzotri azol e,
5-butyl sul fonyl - 2- (2- hydro) cy- 3, 5-di -t-butyl - phenyl)-2H benzotri azol e and
5- phenyl sul f onyl - 2- ( 2- hydr oxy- 3, 5-di -t - but yl phenyl ) - 2H benzo- triazole. The
benzophenones, or 2-hydroxybenzophenones, are for exanple the 4-hydroxy, 4-
met hoxy, 4-octyl oxy, 4-decyl oxy, 4-dodecyl oxy, 4-benzyl oxy,

4,2' 4" -trihydroxy and 2'- hydroxy-4,4'-di nmethoxy derivatives. Esters of
substituted and unsubstituted benzoic acids are for exanple

4-tort-butyl phenyl salicylate, phenyl sallcylate octyl phenyl salicyl ate,
di benzoyl resorcinol, bis(4-tert- butyl’benzoyl) resorcinol, benzoyl
resorcinol, 2,4-di-tert- butyI phenyl 3,5-di-tert-butyl-4- hydroxybenzoate,

hexadecyl 3 5-di-tert dr ox oct adec 5- |-tert but yl -

4- hydroxybenz%)% 554 "ﬁ’g' PR}PX')ZP %&WW%F?"Y %’%’H’é’ﬂ?ﬁ"w)‘ ‘¥az'"e 2246

3, 5-di -t ert - bumsthylpheriyl)}-d .6 bisiPihgdvagdi(butylofe:P-iydeixepsopginxy )phverybsiiezw, are f or

ex arrplbe ?hC)@43Gltrlaz-(wy’drdi&-@@é%%@ﬁéx\jbJhﬁdr&(?ﬂr&byﬁiylfﬁhbnyﬁ@-ftrﬁhné)rrmxtdr&m%’|h ester,

a- car bonet hox L,nn R et hoxy-

ci nnam c aci dé{ ng d'"%mélghen?% 9?2@%?gf (:?&tdgéé,roxyaz @X%ﬁgﬁ)é?)ﬁmep%s trB oxy ci nnam ¢

aci d met hyl %@t“érb's-ﬁ%ﬁdﬁne&wmw& rb\xdjwéi%%ﬁ%wﬁwqmwmﬁth'hﬂo| i ne,

Sanduvor (r) RR25e, Ghuve? kod, Oba\iPedM) £he8idils2CorpCA.6 BRZDOIMebIphe)-2-(2-
hydroxy-4-(3-(2-ethylhexyloxy)-2-hydroxypropoxy)-phenyl)-s-triazine and 4,6-diphenyl-2-(4-
hexyloxy-2-hydroxyphenyl)-s-triazine.

In particular, the ultraviolet light absorbers (UVA's) are selected from the group consisting of
the 2H-benzotriazoles, the benzophenones and the s-triazines.

For example, the present uitraviolet light absorbers are selected from the group consisting
of

2-(2-hydroxy-5-methylphenyl)-2H-benzotriazole;
2-(2-hydroxy-5-tert-octylphenyl)-2H-benzotriazole;
2-(2-hydroxy-3,5-di-tert-amylphenyl)-2H-benzotriazole;

octyl 3-(benzotriazol-2-y1)-5-tert-butyl-4-hydroxyhydrocinnamate;
2-(2-hydroxy-3,5-di-tert-butylphenyl)-2H-benzotriazole;
2-(2-hydroxy-5-tert-butylphenyl)-2H-benzotriazole;
2-(2-hydroxy-3,5-di-tert-butylphenyl)-2H-benzotriazole;
2-(2-hydroxy-3-tert-butyl-5-methylphenyl)-2H-benzotriazole;
2-(2-hydroxy-3-sec-butyl-5-tert-butylphenyl)-2H-benzotriazole;
2-(2-hydroxy-4-octyloxyphenyl)-2H-benzotriazole;
2-(2-hydroxy-3-dodecyl-5-methylphenyl)-2H-benzotriazole;
2-[2-hydroxy-3,5-di(o, o-dimethylbenzyl)phenyl]-2H-benzotriazole;
2-[2-hydroxy-3-(a, o-dimethylbenzyl)-5-tert-octylphenyl]-2H-benzotriazole;
2-{2-hydroxy-3-tert-butyl-5-[2-(omega-hydroxy-octa(ethylenaoxy)carbonyt)ethyi]-
phenyl}-2H-benzotriazole;
2-{2-hydroxy-3-tert-butyl-5-[2-(octyloxy)earbonyl)ethyi]phenyl}-2H-benzotriazole;
5-trifltuoromethyl-2-(2-hydroxy-3-a-cumyl-5-t-octylphenyl)-2H-benzotriazole;
5-chloro-2-(3,5-di-t-butyl-2-hydroxyphenyl)-2H-benzotriazole;



-6 net hoxybenzyl i denemal onat e ( CAS# 7443-25-6), and Sanduvor(r) PR31,
i-(1,2,2,6,6- pentanethyl pi peridin-4-yl) p-nethoxybenzylidenenmal onate (CAS

#147783-69-5). Oxam des are for exanple 4, 4'-dioctyl oxyoxanilide,
2,2 -di ethoxyoxani |l ide, 2,2'-dioctyloxy- 5,5 -di-tert-butoxanilide

2,2 - é‘i}l“b@&/ 5,5 -di-tert-butoxanilide, 2-ethoxy-2 -PETHRIT0M e,

N, N' - bi s( 3-di net hyl am nopr opyl ) oxam de,
2-ethoxy-5-tert-butyl-2'-ethoxanilide and its mxture with
2-ethoxy-2'-ethyl-5,4"-di-tart-butoxanilide, m xtures of o- and p-mnethoxy-

di substituted oxanilides and m xtures of o- and p-ethoxy-disubstituted

oxanilides. A benzoxazi none UV absorber is for exanple

2,2' - p-phenyl ene-bi s(3, 1- benzoxazi n-4-one), Cyasorb(r) 3638 (CAS#
18600-59-4). The s-triazines, or tris-aryl-o-hydroxyphenyl-s-triazines, for

exanpl e known commercial s- triazines, are for exanple as disclosed in U.S.
Patent Nos. 3,843,371; 4,619,956; 4,740,542; 5,096, 489; 5, 106, 891,

5,298, 067; 5, 300,414; 5,354,794; 5,461, 151; 5,476,937; 5,489, 503;

5,543,518; 5,556,973; 5,597,854; 5,681,955; 5,726,309; 5,736,597; 5,942, 626;

5, 959, 008; 5,998,116; 6,013, 704; 6,060, 543; 6, 187,919; 6, 242,598 and

6, 468, 958, for

4,6-bis-(2,4-di met)ézﬂlle ﬁ'"z'wd oxyzs'izfcwoxdwbof '%hy& “°§/V|"€’x°§/"8 'ezr'i'yqegzoma% azi ne,

Cyasor b(r) 1164, I%-zmwﬁxybenzophenone,
4, 6-bis-(2,4-di neuhr;ethpm:whn))xyzer(z&phdnode,hydr oxyphenyl)-s-trlazlne, 2, 4-
bi s(2, 4-di hydr oxygjﬁ%w;y)zﬁd{%-,&weﬁyo yl')-s-triazine,

2, 4- bi s[ 2- hydroxy et ho henyl ] - 6- (4-chl or ophenyl ) -s-tri azi ne,
2, 4- bi s[ 2- hydr oxy® %ﬁthﬂvé-d%%%fx%nzxmmne

hyd r oxyet hoxy) pheRibjsi2ewdroxy4i-@burdexry ihyrirexmyreppxygphenyll-§-aepityl-s-triazine;

2, 4- bi s[ 2- hydr oxy 24-b{s@;a-dwyisliypramb-bexyarbyatlybxyphdndy-DFigine phyaispRB®S - t i azi ne,

2,4-bis[2-hydroxy3ﬂﬁ$gheq
2,4-diphenyl-6-(2-hydroxy-4-hexyloxyphenyl)-s-triazine;
2,4-bis(2,4-dimethylphenyl)-6-{2-hydroxy-4-(3-do-/tri-decyloxy-2-hydroxypropoxy)-
phenyl]-s-triazine;
2,4-bis(2,4-dimethylphenyl)-6-[2-hydroxy-4-(3-do-/tri-decyloxy-2-hydroxypropoxy)-5-
o-cumylphenyl]-s-triazine;
reaction product of 2,4,6-tris(2,4-dihydroxyphenyl)-s-triazine with isooctyl o-halo-
propionate;
2-(2,4-dibutyloxyphenyl}-4,6-bis{2-hydroxy-4-butyloxyphenyl)-s-triazine;
2,4-bis(4-biphenylyl)-6-(2-hydroxy-4-octyloxycarbonylethylideneoxyphenyl)-s-triazine;
2-phenyl-4-[2-hydroxy-4-(3-sec-butyloxy-2-hydroxypropyloxy)phenyl]-8-[2-hydroxy-4-
(3-sec-amyloxy-2-hydroxypropyloxy)phenyl]-s-triazine;
2,4-bis(2,4-dimethylphenyl)-6-[2-hydroxy-4-(3-benzyloxy-2-hydroxypropyloxy)phenyi]-
s-triazine;
2,4-bis(2-hydroxy-4-butyloxyphenyl)-6-(2,4-di-butyloxyphenyl)-s-triazine;
2,4-bis(2,4-dimethylphenyl!)-6-[2-hydroxy-4-(3-nonyloxy*-2-hydroxypropyloxy)-5-o-
cumylphenyl]-s-triazine (* denotes a mixture of octyloxy, nonyloxy and decyloxy
groups);
methylenebis-{2,4-bis(2,4-dimethylphenyl)-6-[2-hydroxy-4-(3-butyloxy-2-hydroxy-
propoxy)phenyl]-s-triazine}, methylene bridged dimer mixture bridged in the 3:5', 5:5'
and 3:3' positions in a 5:4:1 ratio;
2,4,6-tris(2-hydroxy-4-isooctyloxycarbonylisopropylideneoxyphenyt)-s-triazine;
2,4-bis(2,4-dimethylphenyl}-6-(2-hydroxy-4-hexyloxy-5-0-cumylphenyl)-s-triazine; and
2,4,6-tris[2-hydroxy-4-(3-sec-butyloxy-2-hydroxypropyloxy)phenyl]-s-iriazine.



acet oxyet hoxy) phenyl ] - 6- (4-chl or ophenyl ) -s-tri azi ne,

2,4-bis(2,4-di hydroxyphenyl)-6-(2, 4- di nethyl phenyl)-s-triazine,

2, 4- bi s(4- bi phenyl yl)-6-(2-hydroxy-4-

octylo carbon | et hyl i deneoxyphenyl } s-tri azi ne,

2- phem ‘QH/%Ir oxy- 4- ( 3-sec- but yl oxy-2- hyd PCT/EP2004/050498
roxypropyloxy)phenyl] 6- [ 2- hydr oxy- 4- ( 3- sec- anyl oxy- 2- hyd
roxypropyl oxy) phenyl ]-s-trl - azine,

2, 4- bi s( 2, 4-di net hyl phenyl ) - 6-[ 2- hydr oxy- 4- ( 3- benzyl oxy- 2- hydr oxypr opyl oxy) p
henyl]- s-triazine,

2, 4- bi s(2- hydr oxy- 4- n- but yl oxyphenyl ) -6- (2, 4-di - n- but yl oxyphenyl )-s-tri azi ne
, 2,4- b

i s(2, 4-di net hyl phenyl ) -6-[ 2- hydr oxy- 4- ( 3- nonyl oxy' - 2- hydr oxypr opyl oxy) - 5-a-c
u nmyl phenyl- s-triazine (' denotes a m xture of octyloxy, nonyl oxy and
decyl oxy groups), nethylenebis- {2,4-bis(2,4-d inmethyl p henyl

) - 6-[ 2- hydr oxy-4-(3-butyl oxy-2-hydroxypropoxy)phe nyl]-s- triazine},

met hyl ene bridged dimer mixture bridged-In the 3:5, 5:5 and 3:3" positions
ina 5:4:1 ratio,

2,4, 6- 11 o(2-hydpoxy dal SQ0GL Y X ear DOl 4 SORLARN LhdROe Qg1 ) -s-triazin
2, 4- bi s( 2, 4- dtomdhernyduplaensipling-06- ( 2- hydr oxy- 4- hexyl oxy- 5- a- cunyl phenyl )-s-triaz
ine, 2-(2,4,6- trinethyl

phenyl) 4, 6- b|s[22&xg&gé%4ét&%hng&ybgé%ﬂ%mgxgroxypropyloxy)phenyl] s-triazin
2 4, 6-tri s[ 2- hydrdRyvarey3-(gedimstyibanaRp-otesyaheany s Rassatizgs phenyl | - s- t ri azi ne

, mxture of 4, 6-2-fihgdr§:3-34ertbutyl-5-[2-(omega-hydroxy-octa(ethyleneoxy)carbonyl)ethyl]-

nethylphenyl) 2 (el BB eothator; dodecyl oxy- 2- hydr oxypr opoxy) - phenyl ) -s-tri az
i ne

4, 6- b| s (2 4- di met Ry VHRE T ous-P- R R Roa Pt IphenyisBtl PERSMSS9RY dr oxy pr opoxy)
- phenyl )-s- tri azd-eRYloxFR-AYAIXMEpsoPEDONe; Ci ba Speci aI ty Chemicals Corp.,

4, 6- bi s- (2, 4- di med-hythgdpamydrdxyBengadhencne;

hydroxy- 4- (3- (2 e} E'-ﬁnL[E%?&(Ax%gé !?]\Ey d&VQEﬁWFoP NQnytPé‘ﬁ%EQ(t{rl)s‘tr?émBé' azine and

4, 6- di phenyl - ¥ o§y g S-triazin
reactuon oduct of 2,4,6-tris(2,4-dihydroxyphe yl) s-triazine with |sooctyl o-halo-

propionate;

2,4-bis(4-biphenylyl)-6-(2-hydroxy-4-octyloxycarbonylethylideneoxyphenyl)-s-triazine;
2,4-bis(2,4-dimethylphenyl)-6-[2-hydroxy-4~(3-nonyloxy*-2-hydroxypropyloxy)-5-o-
cumylphenyl]-s-triazine (* denotes a mixture of octyloxy, nonyloxy and decyloxy
groups); and
2,4,6-tris(2-hydroxy-4-isooctyloxycarbonylisopropylideneoxyphenyl)-s-triazine.

The present hindered amines are for example monomeric compounds or are oligomeric or
polymeric compounds.

The present sterically hindered amines are for example N-H, N-OH, N-alkyl, N-alkoxy, N-
cycloalkoxy, N-acyl, N-acyloxy, N-aralkoxy, N-aryloxy, N-hydroxyalkoxy or N-hydroxycyclo-
alkoxy hindered amines.

The present sterically hindered amines are for example tetramethyl-piperidine based.
Alky! is straight or branched and is for example methyl, ethyl, n-propyl, n-butyl, sec-butyl,

tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, n-
tetradecyl, n-hexadecyl or n-octadecyl.



In particular, the ultraviolet |ight absorbers (UVA's) are selected fromthe
group consisting of the 2H benzotriazol es, the benzophenones and the
s-triazines. For exanple, the present ultraviolet |ight absorbers are
selected fromthe group consisting of
2- (2- W 28W/0KIZRt hy| phenyl ) - 2H benzot ri azol e; PCT/EP2004/050498
2- (2-hydroxy-5-tert-octyl phenyl)-2H benzotri azol e;
2- (2- hydroxy- 3, 5-di -tart-anyl phenyl ) -2H benzotri azol e; octyl
3-(benzotriazol -2-yl)-5-tert-butyl -4-hydroxyhydro ci nnamat e;
2- (2-hydroxy-3,5-d i-tert-butyl phenyl)-2H benzotri azol e;
2- (2-hydroxy-5-tert-butyl phenyl)-2H benzotri azol e;
2- (2- hydroxy-3,5-di -tart-butyl phenyl)-2H benzotri azol e;
2- (2- hydroxy-3-tert-butyl-5-methyl phenyl)-2H benzotri azol e;
2- (2- hydroxy-3-sec-butyl 5-tert-butyl phenyl)-2H benzotri azol e;
2- (2- hydroxy-4-octyl oxyphenyl) - 2H benzotri azol e;
2- (2- hydr oxy- 3- dodecyl - 5- net hyl phenyl ) - 2H benzot ri azol e;
2-[ 2- hydroxy-3, 5-di (a, a-di nethyl ben#8d)phenyl]-2H benzotriazol e;
2-[2-hydroxy-3-((x, a-d inmethyl be nzyl)-5-tert-octyl phenyl]-2
H benzotri azol e; -{2- hydroxy-3-tart-butyl-5-]2-(0 a- hydr oxy- oct a( et hyl
eneoxy) car bo n§731°r°?'@’f PP Inclyipeqy ?‘}e-’"!'ﬁ-"% %95%’/‘}"? %Pk‘%\ ‘g‘ﬁ,"ky[r&g’"ps iiude bz,
2- { 2- hydr oxy - @methyi-beniyltoyd-dibethybefaylodr yleosthy).car bonyl ) et hyl ] phenyl } - 2H-benzotri a
zole; 5-trifluoronethyl-2-(2-hydroxy-3-a-cu nyl-5-t-octyl
phenyl) - 2k be{ﬁ%&%?e%la%lzng Istgtiilizers are well known in the art. They are disclosed for example in U.S,

Pat. Nos. 5,004,770, 5,204,473, 5,096,950, 5,300,544, 5,112,890, 5,124,378, 5,145,893,

5,216,156, 5,844,026, 6,117,995, 6,271,377, 6,392,041, 6,376,584, 6,472,456, and U.S.

patent application Nos. 60/312,517, filed Aug. 15, 2001 and 09/714,717, filed Nov. 16,

2000.

U.S. Pat. Nos. 6,271,377, 6,392,041 and 6,376,584 disclose hindered hydroxyalkoxyamine
and hydroxycycloalkoxyamine stabilizers. Hindered hydroxyalkoxyamine stabilizers are also
known as N-hydroxyalkoxy hindered amines, or NORol HALS.

The present sterically hindered amine stabilizers, are for example 4-hydroxy-2,2,6,6-tetra-
methylpiperidine, 1-allyl-4-hydroxy-2,2,6,6-tetramethylpiperidine, 1-benzyl-4-hydroxy-2,2,6,6-
tetramethylpiperidine, bis(2,2,6,6-tetramethyi-4-piperidyl) sebacate, bis(2,2,6,6-tetramethyl-
4-piperidyl) succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate, bis(1-octyloxy-
2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(1,2,2,6,6-pentamethyl-4-piperidyl) n-butyl-3,5-
di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl}-2,2,6,6-
tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of N,N'-
bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-
dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl) nitrilotriacetate, tetrakis(2,2,6,6-
tetramethyl-4-piperidyl)-1,2,3,4-butane-tetracarboxylate, 1,1'«(1,2-ethanediyl)-bis(3,3,5,5-
tetramethylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-
tetramethyipiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-
butylbenzyl) malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decan-2,4-dione,
bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl) sebacate, bis(1-octyloxy-2,2,6,6-
tetramethylpiperidyl) succinate, linear or cyclic condensates of N,N'-bis-(2,2,6,6-tetramethyl-
4-piperidyl)hexamethylenediamine and  4-morpholino-2,6-dichloro-1,3,5-triazine,  the
condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidy! )-1,3,5-triazine
and 1,2-bis(3-aminopropylamino)ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-
1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-
acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2 4-dione,  3-dodecyl-1-
(2,2,6,6-tetramethyl-4-piperidyl)pyrrolidin-2,5-dione,  3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-



5-ch loro-2-(3, 5-dl-t-butyl-2-hydroxyphenyl)-2H benzotriazole; WO
2004/ 094120 PCT/ EP2004/ 050498 -8
2-(3-t-butyl -2-hydroxy-5-(2-octyl oxycarbonyl et hyl ) phenyl ) -5-chl or o- 2H benzot
riazole:. _4-octyl oxy-2-hydroxybenzophenone; 4-nethoxy-2-hydroxybenzophenone;
4- et h@%"ﬂ‘,"?”‘iéphydr oxybenzophenone; PCT/EP2004/050498
4, 4" di met hoxy- 2, 2' - di hydr oxybenzophenone;
2, 4- bi s[ 2- hydr oxy- 4- ( 3- but yl oxy- 2- hydr oxypr opoxy) phenyl ]-6-nmesityl-s-triazin
e; 2,4-bis(2,4-dinethyl phenyl)-6-(2-hydroxy-4-octyl oxyphenyl)-s-triazine,
CYASORBO 1164, Cytec; 2,4-d
i phenyl - 6- ( 2- hydr oxy- 4- hexyl oxyphenyl )s-tri azi ne; 2, 4-bis(2, 4-di nethyl
phenyl ) -6-[ 2- hydr oxy-4-(3-do-/tri-decyl oxy-2- hydr oxypr opoxy) -
phenyl]s-triazine; 2,4-bis(2,4-d
i met hyl phenyl ) - 6-[ 2- hydroxy-4-(3-do-/tri-decyl oxy-2-hydr oxypropoxy)-5- a-cu
nyl phenyl ] -s-triazi ne; reaction product of
2,4,6-tris(2,4-di hydroxyphenyl)-s-triazine with |Isooctyl a-halo- propionate;
2- (2, 4-di butyl oxyph enyl) -4, 6-bi s(2- m}droxy-4-b utyl oxyphenyl }s-tri azine;
2, 4- bi s(4- bi phenyl yl') - 6- (2- hydr oxy- 4- oct yl oxycar bonyl et hyl ideneoxyphe nyl
S Lrtazing: R pmpartd R b okt (P aREEabY! Gl 3YRY OPY! 0XY) P
tetramethylpiperidine, a condensation product of N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine and 4-cyclohexylamino-2,6-dichloro-1,3,5-triazine, a
condensation product of 1,2-bis(3-aminopropylamino)ethane and 2,4,6-trichloro-1,3,5-
triazine as well as 4-butylamino-2,2,6,6-tetramethylpiperidine (CAS Reg. No. [136504-96-6]);
N-(2,2,8,6-tetramethyl-4-piperidyl)-n-dodecylsuccinimid, N-(1,2,2,6,6-pentamethyl-4-
piperidyl)-n-dodecylsuccinimid, 2-undecyl-7,7,9,9-tetramethyl-1-0xa-3,8-diaza-4-oxo-
spiro[4,5]decane, a reaction product of 7,7,9,9-tetramethy!-2-cycloundecyl-1-oxa-3,8-diaza-
4-oxospiro [4,5]decane and epichlorohydrin, 1,1-bis(1,2,2,6,6-pentamethyl-4-piperidyl-
oxycarbonyl)-2-(4-methoxyphenyl)ethene, N,N'-bis-formyl-N,N'-bis(2,2,6,6-tetramethyl-4-pi- .
peridyl)hexamethylenediamine, diester of 4-methoxy-methylene-malonic acid with 1,2,2,6,6-
pentamethyl-4-hydroxypiperidine,  poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-piperi-
dyl)]siloxane, reaction product of maleic acid anhydride-o-olefin-copolymer with 2,2,6,6-
tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-aminopiperidine.

The sterically hindered amine may also be one of the compounds described in U.S. Pat. No.
5,980,783, that is compounds of component 1-a), I-b), I-c), I-d), I-e), I-f), I-g), I-h), I}, I-j), I-k)
or I-}), In particular the light stabilizer 1-a-1, 1-a-2, 1-b-1, 1-c-1, 1-c-2, 1-d-1, 1-d-2, 1-d-3,
1-e-1, 1-f-1, 1-g-1, 1-g-2 or 1-k-1 listed on columns 64-72 of said U.S. Pat. No. 5§,980,783.

The sterically hindered amine may also be one of the compounds described in U.S. Pat.
Nos. 6,046,304 and 6,297,299, for example compounds as described in claims 10 or 38 or
in Examples 1-12 or D-1 to D-5 therein. °

The present sterically hindered amines may also be those substituted on the N-atom by a
hydroxy-substituted alkoxy group, for example compounds such as 1-(2-hydroxy-2-methyl-
propoxy)-4-octadecanoyloxy-2,2,6,6-tetramethylpiperidine, 1-(2-hydroxy-2-methylpropoxy)-
4-hexadecanoyloxy-2,2,6,6-tetramethylpiperidine, the reaction product of 1-oxyl-4-hydroxy-
2,2,6,6-tetramethylpiperidine with a carbon radical from t-amylalcohol, 1-(2-hydroxy-2-
methylpropoxy)-4-hydroxy-2,2,6,6-tetramethylpiperidine,  1-(2-hydroxy-2-methylpropoxy)-4-

oxo0-2,2,6,6-tetramethylpiperidine, bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-
tetramethylpiperidin-4-yl) sebacate, bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-
tetramethylpiperidin-4-yl) adipate, bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-

tetramethylpiperidin-4-yl) succinate, bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-



(3-sec-a nyl oxy- 2- hydr oxypr opyl oxy) phenyl ] -s-tri azine; 2, 4-bis(2,4-di nethyl
phe nyl)-6-[2-hydroxy-4-(3-benzyl oxy-2- hydr oxypr opyl oxy) phen yl]-
s-triazine; 2,4-bis(2-hydroxy-4-butyl oxyphenyl)-6-(2,4-d i-butyl oxyphe
nyl)-s-triazine, 2,4-bis(2,4-dinethyl

pheny WOG9P40941d0 oxy- 4- ( 3- nonyl oxy- 2- hydr oxypr opyl oxy) - 5- RCT/EP2004/050498
cunyl phenyl]-s-triazine (' denotes a m xture of octyl oxy, nonyl oxy and
decyl oxy groups); nethylenebis-[2,4-bis(2,4

di met hyl phenyl ) - 6- [ 2- hydr oxy- 4- ( 3- but yl oxy- 2- hydr oxy-
propoxy) phenyl ]-s-triazine}, nethylene bridged diner m xture bridged in the
3:5", 5:5 and 3:3" positions in a 5:4:1 ratio;
2,4,6-tris(2-hydroxy-4-isooctyl oxycarbonyl

i sopropyl i deneoxyphenyl)-s-tri azine;

2, 4- bi s( 2, 4-di net hyl phenyl } 6- (2- hydr oxy- 4- hexyl oxy-5-a

cunyl phenyl)-s-triazine; and 2,4,6-tris[2-hydroxy-4-(3sec-butyl

oxy- 2- hydr oxypro pyl oxy) phenyl]-s-triazine. WO 2004/ 094120 PCT/ EP20041050498
I n anot her enbodi ment of the instant rMrention, the ultraviolet |ight
absorbers are selected fromthe group consisting of

2- (2-hydroxy-5-tert-octyl phenyl)-2H Db, otrjazole; . 2-[2-hydroxy-3-(a,cr
di net hyl benzﬁ*ja-"??‘é"a'f’?"-d%éfym B'ﬁ‘é‘??&ﬂ I zﬁ@éﬁﬁiﬁ@‘?‘?&%ﬁ‘é’}eﬁhm Y258

2- { 2- hydr oxy -tgramethylpiperidipi4-yi-NbRtylgming §42-hidedxysihylanve)stéazhng| eneoxy) car bonyl
)ethyl]- phenyl}-2H benzotri azol e;

2-{ 2- hydr OXy- LGl i3 hhnings dogordid el td SEMGRBRRBMbLE P ekhipaeny! } - 2H

benzotri azol e;

bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate;
bis(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate;
di(1,2,2,6,6-pentamethylpiperidin-4-yl) (3,5-di-tert-butyl-4-hydroxybenzyl)butylmalo-
nate;

4-benzoyloxy-2,2,6,6-tetramethylpiperidine;
4-stearyloxy-2,2,6,6-tetramethyipiperidine;

tris(2,2,6,6-tetramethylpiperidin-4-yl) nitrilotriacetate;

polycondensation product of 2,4-dichloro-6-tert-octylamino-s-triazine and 4,4'-hexa-
methylenebis(amino-2,2,6,6-tetramethylpiperidine);

polycondensation product of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperi-
dine and succinic acid,;

polycondensation product of 4,4'-hexamethylenebis-(amino-2,2,6,6-tetramethyl-
piperidine) and 1,2-dibromoethane;

tetrakis(2,2,6,6-tetramethylpiperidin-4-yl) 1,2,3,4-butanetetracarboxylate;
tetrakis(1,2,2,6,6-pentamethylpiperidin-4-yl) 1,2,3,4-butanetetracarboxylate;
polycondensation product of 2,4-dichloro-6-morpholino-s-triazine and 4,4’
hexamethylenebis(amino-2,2,6,6-tetramethylpiperidine);
N,N',N",N"-tetrakis[(4,6-bis(butyl-1,2,2,6,6-pentamethylpiperidin-4-yl)-amino-s-triazin-
2-yl]-1,10-diamino-4,7-diazadecane;

octamethylene bis(2,2,6,6-tetramethylpiperidin-4-carboxylate);
N-2,2,6,6-tetramethylpiperidin-4-yl-n-dodecylsuccinimide;
N-1,2,2,6,6-pentamethylpiperidin-4-yl-n-dodecylisuccinimide;
N-1-acetyl-2,2,6,6-tetramethylpiperidin-4-yin-dodecylsuccinimide;
4-C15-Cy7alkanoyloxy-2,2,6,6-tetramethylpiperidine;

polycondensation product of 2,4-dichloro-6-cyclohexylamino-s-triazine and 4,4'-hexa-
methylenebis(amino-2,2,6,6-tetramethylpiperidine);
1,5-bis(2,2,6,6-tetramethylpiperidin-4-yl)-1,5-diaza-4-oxopropane;

copolymer of methyl methacrylate, ethy! acrylate and 2,2,6,6-tetramethylpiperidin-4-y!
acrylate;



4- oct yl oxy- 2- hydr oxybenzophenone; 4-net hoxy-2-hydr oxybenzophenone;

2, 4- bi s[ 2- hydr oxy- 4- ( 3- but yl oxy- 2- hydr oxypr opoxy) p

henyl ] -6-nesityl-s-triazine; reaction product of

2,4,6-tris§2 4- di hydr oxyphenyl )-s-triazine with i sooctyl a-halo- propionate;
2, 4- biV¥P2B4/B¥EAG| y1 ) - 6- (2- hydr oxy- 4- oct yl oxycar bonyl et hy PCT/EP2004/050498

i deneoxyphenyl ) -s-triazine;

2, 4-bi s(2, 4-di net hyl phenyl ) - 6-[ 2- hydr oxy- 4- ( 3- nonyl oxy' - 2- hydr oxypr opyl oxy) -
5-a- cunyl phenyl]-s-triazine (* denotes a m xture of octyl oxy, nonyloxy and
decyl oxy groups); and 2,4, 6-tris(2-hydroxy-4-isooctyl oxycarbonyl

i sopropyl i deneoxyphenyl)-s-tdazi ne. The present hindered am nes are for
exanpl e nononeri c conpounds or are oligoneric or polyneric conpounds. The
present sterically hindered amnes are for exanple NNH, N OH N-al kyl,
N-al koxy, N cycl oal koxy, N-acyl, N-acyloxy, N-aral koxy, N aryloxy,

N- hydr oxyal koxy or N hydroxycycl o- al koxy hindered am nes. The present
statically hindered am nes are for exanpl e tetranethyl -piperidi ne based.
Al kyl is straight or branched and is fd?-exanple nethyl, ethyl, n-propyl
n-butyl, sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl

-decyl, n-undecyl, p-dodecyl, n-tridecyl, n- | 0- hexadecy|
- oct adecyl W0 SGEPOEA S0 ren st sis N A BBEE et 2CeYT ©1

4yhmaleimide;

1,3,5-tris[3-(2,2,6,6-piperidin-4-ylamino)-2-hydroxy-propyl) isocyanurate;

olefin copolymer containing units derived from N-[2-(2,2,6,6-tetramethylpiperidin-4-
yl)oxalamid-1-yijmaleimide;

2,2 4 ,4-tetramethyl-7-oxa-3,20-diaza-21-oxo-dispiro[5,1,11,2]heneicosane;
C12-Cqalky! 3-(2,2,4,4-tetramethyl-7-oxa-3,20-diaza-21-oxo-dispiro[5,1,11,2}henei-
cosane-20-yl)propionate;

reaction product of epichlorohydrin and 2,2,4,4-tetramethyl-7-oxa-3,20-diaza-21-oxo-
dispiro[5,1,11,2]hensicosane;

1,3-di(2,2,6,6-tetramethylpiperidin-4-yl) 2,4-ditridecyl butanetetracarboxylate;
1,3-di(1,2,2,6,6-pentamethylpiperidin-4-yl) 2,4-ditridecyl butanetetracarboxylate;
polycondensation product of 3,9-bis(1,1-dimethyl-2-hydroxyethyl)-2,4,8,10-tetracxa-
spiro[5.5]undecane, tetramethyl 1,2,3,4-butanetetra-carboxylate and 2,2,6,6-tetra-
methyl-4-hydroxypiperidine;

polycondensation product of 3,9-bis(1,1-dimethyl-2-hydroxyethyl)-2,4,8,10-tetraoxa-
spiro[5.5}undecane, tetramethyl 1,2,3,4-butanetetra-carboxylate and 1,2,2,6,6-penta-
methyl-4-hydroxypiperidine;
1,4-bis(2,2,6,6-tetramethylpiperidin-4-y1)-2,2-dimethyl-1,4-diaza-4-oxopropane;
reaction product of 4-amino-2,2,6,6-tetramathylpiperidine and
tetramethylolacetylenediurea;
1,6-hexamethylenebis[N-formyl-N-(2,2,6,6-tetramethylpiperidin-4-yl)amine};
copolymer of N-(2,2,6,6-tetramethylpiperdin-4-yl)maleimide and a Cz-Cz-alpha-
olefin;

poly[3-(2,2,6,6-tetramethylpiperidin-4-yloxy)propyl-methyl-siloxane};
polycondensation product of 2,4-dichloro-6-[N-butyl-N-(2,2,6,6-tetramethylpiperidin-
4-yl)amino}-s-triazine and 1,10-diamino-4,7-diazadecane;

dodecyl 3-(2,2,4,4-tetramethyl-7-oxa-3,20-diaza-21-oxo-
dispiro[5,1,11,2]heneicosane-20-yl)propionate;
1-cyclohexyloxy-2,2,6,6-tetramethyl-4-actadecylaminopiperidine;
bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate;
(2,4-bis[(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl)butylamino]-6-(2-hydroxy-
ethylamino-s-triazine;

bis(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) adipate;



Cycl oal kyl groups include cycl opentyl and cycl ohexyl; typical aral kyl groups

i ncl ude benzyl, a-nethyl-benzyl, a, a-dinethyl benzyl or phenethyl. Hindered

anine stabilizers are well known in the art. They are disclosed for exanple
S. Pat. Nos. 5,004,770, 5,204,473, 5,096,950, 5,300,544, 5,112,890,

5 124%9@00%0%430 893, 5,216,156, 5, 844,026, 8,117, 995, GPEF/EPIPG4/050498

6, 392,041, 6,376,584, 6,472,456, and U. S. patent application Nos.

60/312,517, filed Aug. 15, 2001 and 091714, 717, filed Nov. 16, 2000. U. S

Pat. Nos. 6,271,377, 6,392,041 and 6, 376, 584 di scl ose hi ndered

hydr oxyal koxyam ne and hydroxycycl oal koxyam ne stabilizers. Hi ndered

hydr oxyal koxyam ne stabilizers are also known as N hydroxyal koxy hi ndered

am nes, or NORol HALS. The present sterically hindered am ne stabilizers,

are for exanple 4-hydroxy-2,2,6,6-tetra- nethyl piperidine,

1-al l yl - 4-hydroxy-2, 2,6, 6-tetranet hyl pi peri di ne, 1-benzyl-4-hydroxy-2, 2,6, 6-

t et ranet hyl pi peri dine, bis(2,2,6,6-tetranethyl-4-piperidyl) sebacate,

bis(2,2,6,6-tetranmethyl- 4-piperidyl) succinate,

bis(1,2,2,6,6-pentanethyl-4-piperidyl)‘@ébacate, bi s(1-octyl oxy-

2,2,6,6-tetramet hyl - 4 piperidyl) sebacat e,

o1 S(1, 22,60 0 Pent AT e DR ol £ o v
1- (2- hydroxyet hyI )1 (%h <B¥-6methéprmﬂﬁy’qf@%Zﬁgﬁért&?y’ﬁihﬂwqf'@!ﬂhe and succinic

acid, linear or cycpihpirdpaaRhggbisy)aloxd b 6-tetramethylpiperidine;
bis(2,2,6 6-tetr an‘,e(E gwr 4—2%9&?&5%%&%&%9%&%Q%—t@t@n@ﬁylﬁiﬁ@udme

4-tart - outylanlno

tris(2,2,6,6-tet r ¥kt (ﬁﬁYd’%Y‘ﬁT"ﬁ@Y'P'B‘SPP“))'Zﬁletsrt?tfaﬁ'teﬂ‘i"%lﬁeé‘f"al"é") ssbataeaki s( 2, 2, 6, 6-
tel ranet hyI 4- pi peris(igihydrdxy-2-n@thdpropexy 2e.6t6c etramethyibipecidin-dtyd adipate;

1,1"-(1, 2- et hanediyd- as{rb{ﬁ(éﬁyd%xﬁz 51ath§|;§i6;foﬁjmf2lﬁ)(slt&la%ﬂhﬂﬁﬁéﬂélﬁlﬁl’l] N-butyl-

4- benzoyl -2, 2, 6, 6-1et. g_%ymxxyawae Hosjépgzme’ st earyl oxy- , 6-

the reaction product of 2,4-bis[(1-cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-
chloro-s-triazine with N,N’-bis(3-aminopropyl)ethylenediamine) [CAS Reg. No.

191680-81-6]; and
the compound of formula
I I
N N
Ay AN (CHJ—N TNTN_(CHZ)°——N _{NYN\\
S N N
C [on X
H"

in which n is from 1 to 15, which is disclosed in Example 2 of U.S. Patent No. 6,117,995.

et

For example, the present hindered amine is selected from the group consisting of

bis(2,2,6,6-tetramethylpiperidin-4-yl} sebacate;
bis(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate;
di(1,2,2,6,6-pentamethylpiperidin-4-yl) (3,5-di-tert-butyl-4-hydroxybenzyl)butyl-

malonate;



t et r amet hyl pi peri dl ne,

bis(1, 2, 2, 6, 6-pentanet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-
but yl benzyl) mal onat e,

3-n-ocl yl -7 9,9-tetranethyl -1, 3,6-tri azaspiro[ 4. 5] decan- 2, 4- di one,

bi s( 1-"8ét299455l%ﬂ1 )2, 6, 6-tetramet hyl pi peridyl) sebacate, PCT/EP2004/050498

bi s(1-octyl oxy-2,2,6,6- tetranethyl pi peridyl) succinate, |linear or cyclic
condensates of N, N -bis-(2,2,6,6-tetranethyl -

4- pi peri dyl ) hexamet hyl enedi am ne and

4- nor phol i no- 2, 6-di chloro-1, 3,5-triazine, the condensate of

2-chl or o- 4, 6-bl s(4-n-butyl am no- 2, 2, 6, 6-tetranet hyl pi peri dyl
)-1,3,5-triazine and 1, 2-bis(3-am nopropyl am no) et hane, the condensate of
2-chl oro-4, 6-di - (4-n-butyl am no-

1, 2, 2,6, 6-pentanet hyl pi peridyl)-1,3,5-triazine and

1, 2-bi s- (3-am nopr opyl am no) et hane, 8-

acetyl -3-dodecyl -7,7,9,9-tetranet hyl -1, 3, 8-tri azaspi ro[ 4. 5] decane- 2, 4- di one,
3-dodecyl -1- (2, 2,6, 6-tetranethyl -4-pi-g&ridyl)pyrrolidin-2, 5-dione,
3-dodecyl -1-(1, 2, 2, 6, 6- pent anmet hyl -4 WO 2004/ 094120 PCT/ EP2004/ 050498 -11
pi peridyl)pyrrolidine-2, 5-dione, a mxture of 4-hexadecyl oxy- and

4- st ear yl oxy- 2, 2, Bo¥sondepsationpradyry pf 34 slichiprg 6rit-ocylapinpgdizeing and A4peRtuct  of

N, N - bi s(2, 2, 6, 6- nethylewkit(lryihe-22,6,piepanatiyiplpddernet hyl enedi am ne and

4- cycl ohexyl am nopgycBddhsalidn@Fddactofd(2n Fokﬂﬁ%- YINE 2 6.8-tet@PRRR AR RIrdxbeRr Oduct  of
1, 2- bi s(3-am nopﬁfé&l n‘iéréo? (%’E.h?ane énd”dz, 4, ?t richlor o%, 3?&5'-9‘{% azi ne as
wel | as 4-butyl anf ho2™ S¥BCEYat r amet hyl pi per| di ne (CAS Reg. No.

[ 136504-96-6]);  NNB',N-teiragisiiaeht syt 1y »6.gpwﬁﬂ@ﬂ‘weﬁm@mﬁvm-em@@-ﬁ'@%ci ni md,
N-(1, 2, 2, 6, 6- pent 24pt, ndiardino-47-fi2kdedyre) - N- dodecyl succi ni m d,

2-undecyl -7,7,9, 95%(@_%&95%12%}%&&&6% 'Iﬁpelﬁdilg-h@l;&bél&a@?(o' spiro[ 4, 5] decane, a

reacti on product @ Ll etrane -2-C (_:I,Qu_r]decgl,-l_- px_a-S, §-di aza-

4oxospiro [4,5] de@’éHE[(1a?¥8'°'é"]5¥'%‘ﬁ12'§'98ﬁ%}%?‘?tw,'p' eridin--yhbutytamino]-6-(2-hydroxy

1, 1-bi s(1, 2, 2, 6, 6etheantigmetridgne- 4- pl peri dyl -
bis(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) adipate;
2,4-bis[(1-cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-chloro-s-triazine;
1-(2-hydroxy-2-methyipropoxy)-4-hydroxy-2,2,6,6-tetramethylpiperidine;
1-(2-hydroxy-2-methylpropoxy)-4-oxo-2,2,6,6-tetramethylpiperidine;
1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethyipiperidine;
bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-tetramethylpiperidin-4-yl) sebacate;
bis(1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-tetramethylpiperidin4-yl) adipate;
2,4-bis{N-[1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-tetramethylpiperidin-4-yl}-N-butyl-
amino}-6-(2-hydroxyethylamino)-s-triazine;
the reaction product of 2,4-bis[(1-cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-
chloro-s-triazine with N,N'-bis(3-aminopropyl)ethylenediamine) [CAS Reg. No.

191680-81-6]; and or
- J U
o} (o]
] |
N N

the compound of formula




oxycar bonyl ) - 2- (4- met hoxyphenyl ) et hene,

N, N -bis-fornyl-N, N -bis(2, 2,6, 6-tetranethyl -4-pi-

peri dyl ) hexanet hyl enedi am ne, diester of 4-nmethoxy-nethyl ene-malonic acid
W th , 6-  pent anmet hyl - 4- hydr oxypi peri di ne,

pol y[ #é%ﬁ@?ﬂ?‘?%b}l? 3-oxy-4(2, 2, 6, 6-t et ramet hyl - 4- pi per| - dYFTER2004/Q50498
reaction product of maleic acid anhydri de-ool efin-copolyner with 2,2, 6, 6-

t et ramet hyl - 4- am nopi peri di ne or 1, 2,2, 6, 6-pent anet hyl - 4-am nopi peri di ne.
The sterically hindered am ne nay al so be one of the conpounds described in
U S Pat. No. 5,980,783, that is conpounds of conponent I1-a), I-b), I-c),
1-d), I-e), 1-0, I-g), I-h), I-i), I-j), I-k) or 1-1), In particular the
light stabilizer 1-a-1, 1-a-2, 1-b-1, 1-c-1, 1-c-2, 1-d-1, 1-d-2, 1-d-3,
l-e-1, 1-f-1, 1-g-1, 1-g-2 or 1-k-1 listed on colums 64-72 of said U S
Pat. No. 5,980,783. The sterically hindered am ne may al so be one of the
conpounds described in U S. Pat. Nos. 6,046,304 and 6; 297,299, for exanple
conpounds as described in clains 10 or ;38 or in Exanples 1-12 or D1 to D5
therein. The present sterically hi nderd®” ani nes may al so be those
substituted on the NNatom by a hydroxy-substituted al koxy group, for
exanpl e conpounds such as 1-(2-hydroxy-2-nethyl -

propoxy) - 4- oct adecanoyl oxy- 2, 2, 6, 6-t et r amet hyl pi peri di ne,

1- ( 2- hydr oxy- P-YHsh R{FIfSMJ o3& ) -

4- hexadecanoyl oxy- 2, 2, 6, 6-t et ranet hyl pi peri dine, the reaction product of

t1- oxy: - I4- thlr RIKontémptat& tha LERURMGRE SrulrBbR Bihdsed & GUididl ight SREBGOmEARI cal from
-anyl al coho

- (2-hydr oxy- 2- . .
et o pr opoxy FTHPRG JiRsS St gassey Py e T oemoiord .
1- (2- hydr oxy- 2astistiuter hindpresk yajning -and) ap -Npalkpxyg higderedt amineat Msd grimpisations ake,
bi s( 1- (2- hydr oneaviolt gt dvpérpsro@@hiderad, atinbs Bay ddeinfgemRbiyd @hprsed. di n- 4-yl )
sebacat e, bis(1-(2-hydroxy-2-nethyl propoxy)-2, 2,6, 6-

tetramet hyl pi peri din-4-yl) adipate, . . A . .
bi S( 1- ( 2. hy dr gf(g)t_eE;_strhseWﬁ%io&wm%cgrzprzzm%atée_ast two different sterically hindered amine

light stabilizers or at least one sterically hindered amine light stabilizer and at least one ultra-
violet light absorber.

The light stabilizers are employed in the composites of this invention at a level of from 0.1%
to 5% by weight, for example from about 0.2% to about 3% by weight, or from about 0.5%
to about 2% by weight, based on the weight of the entire mixture. For instance, the light
stabilizers are present from about 0.1% to about 3%, from about 0.1% to about 2%, from
about 0.2% to about 5%, or from about 0.5% to about 5% by weight, based on the weight of
the entire mixture.

The oxides, hydroxides or silicates of Ca, Mg, Al and Zn are present in the composites of
this invention from 0.5% to 10% by weight, based on the weight of the entire mixture. For
example these additives are present from about 1% to about 8%, from about 2% to about
6% or from about 3% to about 5% by weight, based on the weight of the mixture. For
example, these additives are present from about 0.5% to about 5%, from about 0.5% to
about 6%, or from about 0.5% to about 8% by weight. For instance, these additives are
present from about 1% to 10%, from about 2% to about 10%, or from about 3% to about
10% by weight.

Of interest is a process wherein the compound selected from the group consisting of the
oxides, hydroxides or silicates of Ca, Mg, Al and Zn is hydrotalcite, Al;O;, CaO, MgO or
ZnO.

Calcium oxide (Ca0), magnesium oxide (MgO) and zinc oxide (ZnO) are particular examples
of additives that are especially effective in the present invention.



tetramet hyl piperidin-4-yl) succinate,
bi s(1- (2- hydr oxy- 2- net hyl propoxy) -2, 2, 6,6 WO 2004/ 094120 PCT/ EP2004/ 050498
-12 tetramet hyl pi peridin-4-yl) glutarate or
2,4-bi s{N-[ 1- (2- hydr oxy- 2- et hyl pr opoxy) -2, 2, 6, 6- tetranethyl i perl di
n- 4- yIYORI 2 i no} - 6- (2- hydr oxyet hyl ani no) - s-tri azi nel.’céml{)z%‘?/&oﬁ?%der ed
am nes according to the present Invention |Include for exanple:
bis(2,2,6, 6-tetranethyl pi peridin-4-yl) sebacate;
bis(1, 2, 2,6, 6-pentanet hyl pi peridin-4-yl) sebacate;
di (1, 2, 2, 6, 6- pent anet hyl pi peri di n-4-yl)
(3,5-di-tert-butyl-4-hydroxybenzyl ) butyl mal o- nate;
4- benzoyl oxy-2,2,6,6-tetra nmetbyl p iperidine; 4-stearyloxy-2,2,
6, 6-tetranet hyl pi peridine; tris(2,2,6,6-tetranethyl piperidin-4-yl)
nitrilotriacetate; polycondensation product of
2,4-dlchloro-6-tert-octylam no-s-triazine and 4, 4'-hexa- nethyl ene bis(ami
no-2,2,6,6-tetramethyl p iperidine); pol,ycondensation product of
1- (2- hydroxyet hyl)-2, 2, 6, 6-tetranet hyl -4-hydr oxypi peri- dine and succinic
aci d; pol ycondonsati on product of
4, 4' - hexanet hyl enebi s- (am no-2, 2, 6, 6-tetranet hyl - piperidine) and
1, 2-di bronoet hane; tetrakis(2,2,6,6-tetranethyl pi peridin-4-yl)
1, 2, 3, 4- but ané\{aglfql g@glp%gpypgﬁ't@; are provided by the combination of wood (ﬁbers¥, sawdust,
tetrakis(1, 2, 2p®p@-shelisf sugartdayd pegpse,ifik, rherdp,)ite, kenaf, rice husk and the like with
1,2, 3, 4- but anghdahspRie BGheY 11} Ray for example be natural fiberiplastic composites as disclosed

in U.S. Pat. Nos. 6,290,885 and 6,511,757. Both the thermoplastic resin component and the

natural products component may come from recycled materials.

The composites are in the form of extruded praducts, for example, pressed wood, particle
board, chip board, wafer board, plywood, laminated materials and the like.

The composites may be employed as construction and building materials, for example
decking, fencing, frames and molding, window and door profiles, shingles, roofing, siding
and the like. They may be employed in for example automotive applications, e.g. interior
panels, rear shelves, and spare tire covers. The natural products composites are suitable for
infrastructure applications, for example boardwalks, docks and related structures. They may
also be used in consumer/industrial applications, for instance as picnic tables, park
benches, pallets, etc. The composites may be used to replace parts currently being
produced from wood, thermoplastics or metal, or combinations thereof.

The thermoplastic resins are synthetic resins and are selected from:

1. Polymers of monaoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene,
polyethylene (which optionally can be crosslinked), for example high density polyethylene
(HDPE), high density and high molecular weight polyethylene (HDPE-HMW), high density
and ultrahigh molecular weight polyethylene (HDPE-UHMW), medium density polyethylene
(MDPE), low density polyethylene (LDPE), linear low density polyethylene (LLDPE),
(VLDPE) and (ULDPE);

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE);



pol ycondensati on product of 2,4-dichloro-6-norpholino-s-triazine and 4,4' -
hexanet hyl eneb i s(am no-2, 2,6, 6-tetranet hyl piperid i ne);

N, N, N, N"- tetrakis[(4,6-bis(buty|-1,2,2,6,6-pentanethy|piperidin-4-y|)-am
no- s-triazin- ]-1, 10-di am no- 4, 7- di azadecane; oct anet hyl ene

bi s(2 Vﬁoéoﬁ“/?%'tlﬁérret hyl pi peri di n-4-carboxyl ate): N2, 2, 6?%3’%‘32094@5‘}498 pi
peridin-4-yl-n-dodecyl succin imde; N1, 2,2, 6,

6- pent anet hyl pi peri di n-4-yl - n-dodecyl su ccin i mide;

N 1-acetyl -2, 2, 6, 6-tetranet hyl pi peri di n-4-yl n-dodecyl succi ni m de;

4-Ci e-C, i al kanoyl oxy-2,2, 6, 6-tetranethyl pi perid ine; polycondensation
product of 2, 4-dichl oro-6-cycl ohexylam no-s-triazine and 4, 4'-hexa- nethyl
enebi s(am I no-2,2,6, 6-tetranethyl piperid ine);

1,5-bis(2, 2,6, 6-tetranet hyl pi peridin-4-yl)-1,5-di aza- 4- oxopr opane;

copol ymer of nethyl nethacrylate, ethyl acrylate and
2,2,6,6-tetranet hyl pi peridin-4-yl acrylate; WO 2004/ 094120

PCT/ EP2004/ 050498 -13 copol yner of N-octadecyl mal ei m de, styrene and

N- 2,2,6,6-tetranet hyl pi peridin- 4y1) mefei ni de;

5 trls[3 (2,2,6,6-piperidin-4-yl am no) - 2 hydr oxy- propyl) isocyanurate;

(27278, 6% Copdefif risholieat S5t i g vy e

for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and

(
1,3,
Ief
N[ 2-
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin copolymers (e.g.
ethylene/norbornene like COC), ethylene/1-olefins copolymers, where the 1-olefin is gene-
rated in-situ; propylene/butadiene copolymers, isobutylene/isoprene copolymers,
ethylene/vinylcyclohexene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl
methacrylate copolymers, ethylene/vinyl acetate copolymers or ethylene/acrylic acid
copolymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and
a diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of
such copolymers with one another and with polymers mentioned in 1) above, for example
polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers
(EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and
alternating or random polyalkylene/carbon monoxide copolymers and mixtures thereof with

other polymers, for example polyamides;

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

Homopolymers and copolymers from 1.) - 4.) may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred.
Stereoblock polymers are also included;

5. Polystyrene, poly(p-methylstyrene), poly(o-methylstyrene);

6. Aromatic homopolymers and copolymers derived from vinyl aromatic monomers including
styrene, a-methylstyrene, all isomers of vinyl toluene, especially p-vinyitoluene, all isomers
of ethyl styrene, propy! styrene, vinyl biphenyl, vinyl naphthalene, and vinyl anthracene, and
mixtures thereof. Homopolymers and copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred.
Stereoblock polymers are also included;



tranmet hyl - 7- oxa- 3, 20- di aza- 21- oxo-di spiro[ 5, 1, 11, 2] henei cosane;
I

, 4, 4- tetranethyl 7-oxa- 3, 20-di aza- 21- oxo-di spiro[ 5,1, 11, 2] henei -
- 20- é. i onate; reaction product of epichlorohydrin and

ﬁE@ - 7-oxa- 3, 20-di aza- 21- oxo- di spiro[ 5, 1, PCTARRIAG0EM8ne;
|(2 2,6, 6- tetranethylpiperidin-4-y|) 2,4-ditridecyl
anotetracarboxylate; 1, 3-di(1, 2, 2, 6, 6-pent anet hyl pi peridl n-4-yl)
,4-ditridecyl butanetetracarboxylate; polycondensation product of
3,9-bis(1, 1-di net hyl - 2- hydroxyet hyl )-2, 4, 8, 10-tetraoxa- spiro[5.5]undecane,
tetranethyl 1,2, 3,4-butanetetra-carboxylate and 2,2,6,6-tetra-
met hyl - 4- hydr oxypi perid i ne; polycondensati on product of
3, 9-bis(1, 1-di net hyl - 2- hydroxyet hyl ) -2, 4, 8, 10-tetraoxa- spiro[5.5]undecane,
tetramethyl 1,2, 3, 4-butanetetra-carboxylate and | , 2,2, 6, 6-pent a-
nmet hyl - 4- hydr oxypi peridi ne;
1,4-bis(2,2,6,6-tetranethy|piperldin-4-él)-2,2-dinethyl-l,4-diaza-4-oxopropa
ne; reaction product of 4-amno-2,2,6,8=tetramethyl pi peridi ne and
tetranet hyl ol acetyl ened iurea; 1,6-h exanethyl enebis[N-fornyl-N(2,2,6,
6-tetranethyl piperld i n-4-yl)am ne]; copolyner of
N-(2, 2,6, 6-tetranet hyl pi perdi n-4-yl)mal ei m de and a C20- C24- al pha- ol efin;
pol y[ 3- (2, 2, 65a.6-Qopdlyraense inbiydingl Peremehtianad Ainy} | apomajig momoplersnatdhgomosdmecsx ane] ;
pol ycondensat bé?ébtdarﬁ%gl%ﬁyleﬁé frogylene dienes, nitriles, amds, maleic anhydrides, maleimides,
2, 4-dichl oro- gun)[I ace%{é ¥a d vm)ﬁ ch!oride ‘or acry(T”E %Qr%k@/ n[t)i rgletrurleg Ithrt]ereof for example
styrene/butadiene, styrene/acrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl
methacrylate, styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrylate,
styrene/maleic anhydride, styrene/acrylonitrile/methyl acrylate; mixtures of high impact
strength of styrene copolymers and another polymer, for example a polyacrylate, a diene
polymer or an ethylene/propylene/diene terpolymer; and block copolymers of styrene such
as styrene/butadiene/styrene, styrenelisoprene/styrene, styrene/ethylene/butylene/styrene

or styrene/ethylene/propylene/styrene;

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

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

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

7. Graft copolymers of vinyl aromatic monomers such as styrene or a-methylstyrene, for
example styrene on polybutadiene, styrene on polybutadiene-styrene or polybutadiene-acry-
lonitrile copolymers; styrene and acrylonitrile (or methacrylonitrile) on polybutadiene;
styrene, acrylonitriie and methyl methacrylate on polybutadiene; styrene and maleic
anhydride on polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on
polybutadiene; styrene and maleimide on polybutadiene; styrene and alkyl acrylates or
methacrylates on polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene
terpolymers; styrene and acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates,
styrene and acrylonitrile on acrylate/butadiene copolymers, as well as mixtures thereof with
the copolymers listed under 6), for example the copolymer mixtures known as ABS, MBS,
ASA or AES polymers;



4-yl)am no]-s-triazine and 1, 10-di am no-4, 7-di azadecane; dodecyl
3-(2,2,4,4-tetranet hyl - 7- oxa- 3, 20- di aza- 21- oxo-
dispiro[5, 1,11, 2] henei cosane-20-yl ) propi onate; 1-cycl oh exyl oxy-2, 2,
6,6-tQ%;aneth | - 4-oct adecyla mi nopi peridine;
bi s( 1- & § B3 6, 6-tetranet hyl pi peridin-4-yl) sebacat ®@CT/EP2004/050498
(2, 4- bIS[(l cyclohexyloxy 2, 2, 6, 6-tetranethyl pi peddi n-4-yl
) but yl am no] - 6- ( 2- hydr oxy- ethylan1ino-s-triazine;
bi s(1- cycl ohexyl oxy- 2, 2, 6, 6-tetranet hyl pi pe(din-4-yl) adipate; WO
2004/ 094120 PCT/ EP2004/ 050498 -14 2,4-bis[(1-cycl oh exyl oxy-2, 2,6, 6-pi
peridin-4-yl)butylam no]-6-chloro-s-triazine; 1-(2-hydroxy-2-nethyl
propoxy) - 4- hydr oxy- 2, 2, 6, 6-tetranet hyl pi peridine; 1-(2-hydroxy-2-nethyl
pr opoxy) - 4- oxo- 2, 2, 6, 6-tetramet hyl p i peri di ne;
1- (2- hydr oxy- 2- met hyl propoxy) - 4- oct adecanoyl oxy- 2, 2, 6, 6-tetranet hyl pi perl din
e; bis(1-(2-hydroxy-2-nethyl propoxy)-2, 2,6, 6-tetranet hyl pi peridin-4-yl)
sebacat e;
bi s(1- (2- hydr oxy- 2- net hyl propoxy) - 2, 2,-806-t et r anet hyl pi peri di n-4-yl)
adi pate; 2,4-bis(N[1-(2-hydroxy-2-nethyl propoxy)-2,2,6,6-tetra mnethyl
pi peridin-4-yl]-Nbutyl- am no)-6-(2-hydroxyethylam no)-s-triazine; the
reaction product of
2, 4- bi s[ (1- cy&| Bilegeyicanajnird, paly6eré sysh pe pdlydhleropteng| ghipritafdaniibas] chirinated
chloro-s-tri aﬁd%m&éa DbdiymePéf SoBinyNk REREHRRHIbEYHEbEN efloAiFted @) suifé-AS Reg. No.
191680-81-6) ; ch?onnated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin

homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for

example polyvinyl chloride (PVC), polyvinylidene chloride, polyvinyl Auoride, polyvinylidene

fluoride, as well as copolymers thereof such as vinyl chloride/vinylidene chloride, vinyl

chioride/vinyl acetate or vinylidene chloride/vinyl acetate copolymers;

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

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

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

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy-
lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers;

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS;

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene
polymers or polyamides;



t he conpound of formula OO0 0O | >C~ NI N/ NN NI~Nzla Ni I0O+e -T
NCAN~ HNN inwhichnis fromlto 15, which is disclosed
in Exanple 2 of U S. Patent No. 6,117,995. For exanple, the present

I ine is selected fromthe group consisting of
@8@3@-’&9&?%mt hyl pi peri di n-4-yl) sebacate; PCT/EP2004/050498

I /N NYN I

hi nde
bi s(2

bis(1, 2, 2, 6, 6-pentanet hyl pi peridin-4-yl) sebacate;

di (1, 2, 2, 6, 6-pent anet hyl pi peri di n-4-yl)
(3,5-di-tert-butyl-4-hydroxybenzyl)butyl- mal onate; W 2004/ 094120
PCT/ EP2004/ 050498 -15 pol ycondensati on product of

2,4-dichloro-6-tert-octylam no-s-triazine and 4, 4' - hexa-

i s(am no-2, 2,6, 6-tetramet hyl pipe(dine);
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15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof;

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

17. Polyureas, polyimides, palyamide-imides, polyetherimides, polyesterimides, polyhydan-
toins and polybenzimidazoles;

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

19. Polycarbonates and polyester carbonates;

20. Polyketones;

21. Polysulfones, polyether sulfones and polyether ketones;

nmet hyl eneb

N-



pol ycondensati on product of
| - (2- hydroxyethyl)-2, 2,6, 6-tetranet hyl -4-hydroxypi peri- dine and succinic
acid

N"-tetrakls[(4 6- bls(butyl 1,2,2,6,6-pentanethyL€ gerldln 4-yl)-am
no- s W‘?%&‘]“fp 4%20)1 1- 1, 10- dl ami no- 4, 7- di azadecane; CT/EP2004/050498
bi s(1-octyl oxy-2, 2, 6, 6 tetranethylpiperidin-4-y|) sebacat e;
2,4-bis[(l-cyclohexyloxy-2,2,6,6-tetranethy|piperidin-4-y|)
but yl am no] - 6- (2- hydr oxy- ethyl amino-s-triazine;
bi s(1- cycl ohexyl oxy- 2, 2, 6, 6-tetranet hyl pi peridi n-4-yl) adipate;
2,4-bis[(1-cycl ohexyl oxy-2, 2,6,6-p
i peridin-4-yl)butyl am no]-6-chl oro-s-triazine;
1- ( 2- hydr oxy- 2- net hyl propoxy) - 4- hydr oxy- 2, 2, 6, 6-t et ranet hyl pi peri di ne;
1- (2- hydr oxy- 2- met hyi propoxy) - 4- oxo0- 2, 2, 6, 6-tetramethyl plperidine;
1- (2- hydroxy-2-net hyl propoxy)-4-octadecanoyl oxy-2,2, 6, 6-tetra
met hyl pi perl d ine;
bi s(1- (2- hydr oxy- 2- net hyl propoxy) - 2, 2,82 6- t et r amret hyl pi peri di n4-yl)
sebacat e;

bi s(1-(2- hydr Y. tra Vi eridin

adi pat e; ?% Cé‘{sﬂ-nF %QR %@lmﬂ' aﬁ%f"ﬁﬁ °"§ %Ia 82991%3"[% ”Eeai ?"gmat hyl pi p
erid in-4- yI ] melarpjpasyan thezpthey h#ﬂd}suﬁl QWHWP@)@V@WH%/TB&FH Uﬁ@/fm@alciemdaﬂ ne; the
reacti on pr odsi@tan®melamine/formaldehyde resins;

2, 4-bi s[ (1-cycl ohexyl oxy- 2 2,6, 6-pi peridin-4-yl)butyl am no] - 6-
chloro-s-triazine wth N, N bIS 3- am nopropyl ) et hyl enedi am ne) [ CAS Reg. No.
191680- 81- 61; Za¥ingrang pas- "@’6\966!&[&5 Bt formula PH

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

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

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

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

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.

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 polymerization (normally under high pressure and at elevated temperature).
b) catalytic polymerization using a catalyst that normally contains one or more than one
metal of groups Vb, Vb, Vib or VIII of the Periodic Table. These metals usually have
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2004/ 094120 PCT/ EP2004/ 050498 -16- in which nis from1l to 15. It
contenpl ated that conbi nations of different classes of ultraviolet
absorbers nmay be enployed. Likew se different classes of hindered am nes
420 e. g. an unsubstituted hindered ani ne anBCEERRDG/QI9498
hi ndered am ne). Al so conbinations of wultraviolet |ight abosrbers and
hi ndered am nes may advant ageously be enployed. O interest is therefore a

may b&V@APIY

process conprising at
stabilizers or at

n WO
is
| i ght

| east two different sterically hindered amne |lig
| east one sterically hindered am ne |ight stabilizer and

at least one ultra- violet light absorber. The light stabilizers are

enpl oyed in the conposites of this invention at a | evel
by wei ght, for exanple from about 0.2%to about 3% by wei ght,
0.5% to about 2% by weight,

i nstance, the light
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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(ill) chloride, alumina or silicon oxide. These
catalysts may be soluble or insoluble in the polymerization medium. The catalysts
can be used by themselves in the polymerization or further activators may be used,
typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyl oxides or metal
alkyloxanes, said metals being elements of groups la, lla and/or llla of the Periodic
Table. The activators may be modified conveniently with further ester, ether, amine
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard Oil
Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts (SSC).

In particular, the present thermoplastic resin is selected from polyethylene (PE), polypropy-
lene (PP), engineered thermaoplastic polyolefin (TPO), polystyrene (PS), polyvinyl chloride
{PVC) and mixtures thereof.

In particular, the composites of the present invention are PE, PP, PS or PVC with wood
flour.

Any moldable polyolefin or mixture of polyolefins may be used for purposes of the present
invention, including high and low density polyethylene, polypropylene, ionomers, other copo-
lymers, including engineered thermoplastic polyolefin (TPO), which may consist of
polypropylene compounded with rubber. The polyolefin component are for example selected
from the group consisting of HDPE and polypropylene, for example from post consumer or
post industrial waste plastics, specifically waste HDPE, such as that reclaimed from used
milk jugs or grocery bags. It should be apparent to one skilled in the art that virgin plastic
may be used equally effectively, although the benefit of productively utilizing waste plastic is
then lost.

The composites of the present invention contain for example about 20% to about 80% by
weight thermoplastic resin based on the entire mixture. For example, the thermoplastic resin
is present from about 30% to about 50%, or from about 35% to about 45% by weight based
on the entire mixture. Accordingly, the natural products are present from about 80% to

of fromO0.1% to

ht

5%

or from about
based on the weight of the entire m xture.

For



stabilizers are present fromabout 0.1%to about 3% fromabout 0.1%to
about 2% from about 0.2%to about 5% or from about 0.5%to about 5% by
wei ght, based on the weight of the entire m xture. The oxi des, hydroxides
or silicates of Ca, My, Al and Zn are present in the conposites of this

i nvent WOR0#8%18050 t 0 10% by wei ght, based on the wei ght PET/EPRO041650498

m xture. For exanple these additives are present fromabout 1 %to about

8% from about 2%to about 6% or from about 3% to about 5% by wei ght, based
on the weight of the m xture. For exanple, these additives are present from
about 0.5%to about 5% from about 0.5%to about 6% or fromabout 0.5%to
about 8% by wei ght. For instance, these additives are present from about 1%
to 10% from about 2% to about 10% or from about 3% to about 10% by
weight. O Interest is a process wherein the conpound selected fromthe
group consisting of the oxides, hydroxides or silicates of Ca, My, Al and
Zn is hydrotalcite, Al 203, CaO MO or ZnO. Cal cium oxide (Ca0O, nmagnesi um
oxide (MgO and zinc oxide (ZnO are particul ar exanples of additives that
are especially effective in the presemrnvention. WD 2004/ 094120

PCT/ EP2004/ 050498 -17 Natural products conposites are provided by the

conmbi nati on of wood (fibers), sawdust, coconut shells, sugar cane begasse,
flax, henp, | 8P%" E%é%%ﬂ“t 7074 tééb"l‘f[@k"" 8’rﬂ§’°‘ftﬁgzlt‘i 7%8”"\31{?? Zﬁy weighty %948 ¢ resins.
They may for w@giahtpftee ¢ntremitums-al fi ber/ pl astic conposites as disclosed

Further additives may be employed in the composites of the present invention. For example,
processing stabilizers selected from the group consisting of the hindered phenolic antioxi-
dants, organic phosphorus compounds, hydroxylamines, nitrones, amine oxides and benzo-
furanones.

The present mixtures may further include hydrotalcite. Hydrotalcite is also known as hycite
or DHT4A.

Hydrotalcites are natural or synthetic. The natural hydrotalcite is held to possess a structure

MgeAlz(OH)16CO;3 -4 H,0.
A typical empirical formula of a synthetic hydrotalcite is Al2Mga.2sOH11.36CO301.67) “X H20.

Examples of the synthetic product include: Mge7Alp3(OH)2(COs)o.45 *0.54 H;0,
Mg4_5A|2(OH)13003 *3.5 H,0 and Mg4.2A|(OH)12.4CO3.

The present mixtures may further include clays or nano-scaled fillers.

The nano-scaled fillers have a particle size below about 200 nm, preferably below about
100 nm and more preferably below about 50 nm.

Nano-scaled fillers are for example nano-scaled oxides made by gas-phase or sol-gel pro-
cesses, for example Si0;, SiO; [e.g. Aerosil® from Degussa; Ludox® from DuPont; Snowtex®
from Nissan Chemical; Levasil® from Bayer; or Sylysia® from Fuji Silysia Chemical], TiO,
[e.g. NanoTek® from Nanophase], ZrO,, Sn0O,, Mg0, ZnO [e.g. Activox® B or Durhan® TZO
from Elementis], CeOz, Al,Os, In,03 or mixed oxides, including colloidal silica [e.g.Klebosol®),
or organosols [e.g. Hilink® OG from Clariant], or polyhedral oligomeric silsesquioxanes [e.g.
POSS® from Hybrid Plastics] with compatibilizing or reactive organic madifications like
hydrocarbon, silane or siloxane chains, with or without functional groups such as hydroxyl,

amino, mercapto, epoxy or ethylenic groups, or natural or modified semi-synthetic or synthe-



In U.S. Pat. Nos. 6,290,885 and 6,511, 757. Both the thernoplastic resin
conponent and the natural products conponent may conme fromrecycl ed
materials. The conposites are in the form of extruded products, for exanple,
pressed wood, particle board, chip board, wafer board, plywood, |am nated
mat er i WiOs204@941R8 | i ke. The conposites may be enpl oyed asPESHEP2004105@498and
buil ding materials, for exanple decking, fencing, frames and nol di ng,

wi ndow and door profiles, shingles, roofing, siding and the |ike. They may
be enpl oyed in for exanple autonotive applications, e.g. interior panels,
rear shelves, and spare tire covers. The natural products conposites are
suitable for infrastructure applications, for exanple boardwal ks, docks and
rel ated structures. They may also be used In consuner/Industri al
applications, for instance as picnic tables, park benches, pallets, etc.
The conposites may be used to replace parts currently being produced from
wood, thernoplastics or netal, or conbinations thereof. The thernoplastic
resins are synthetic resins and are selected from 1. Polyners of
monool efi ns and di ol efins, for exanpl e39ol ypropyl ene, polyi sobutyl ene, po-

| ybut - 1- ene, pol y-4-nethyl pent-I-ene, polyvinylcycl ohexane, polyisoprene or
pol ybut adi ene, _as_wel |, as gol mers of cycl ool efins, for instance of

cycl opent ene dF EfoPHERsRdRE 'Bélcyh%'f“Fﬂ'ﬁ] ahylosicates oapprhilic, praginitpted saiciue

crossl i nked), cérbynaexXegrSeel HiogSotvey) si dnjon edhgrainb Wdsatacite (SHOREe®7h3 fiim density
and hi gh nol eqyta@pechit EHabnicaig] yet hyl ene (HDPE-HMAJ, high density and

ul t rahi gh nol ecul ar wei ght pol yet hyl ene (HDPE- UHMA , nedi um density

pol yet hyl ene QNCPE), | ow densit ol yethylene (LOPE), linear |ow density
pol yet hyl ene (Fi_IEerrE)fqr exa(nmgm)'nopa%@ Iy( rmglqug)a}ural or synthetic phyllosilicates or a mix-

ture of such phyllosilicates. Especially preferred fillers are organophilically modified mont-
morillonites [e.g. Nanomer® from Nanocor or Nanofil® from Suedchemie), bentonites [e.g.
Cloisite® from Southern Clay Products], beidellites, hectorites, saponites, nontronites, sau-
conites, vermiculites, ledikites, magadiites, kenyaites or stevensites.

The mixtures of this invention may further inciude additional biocides such as antibacterial
and/or anti algae compounds. For example, anti algae compounds such as 2-methylthio-4-
cyclopropylamino-6-(o, B-dimethylpropylamino)-s-triazine, 4,5-dichlor-N-n-octyl-isothiazolin-3-
one, 2-methyithio-4-cyclopropylamino-6-tert-butylamino-s-triazine and 2-methylthio-4-ethyl-
amino-6-(o,B-dimethylpropylamino)-s-triazine, and antibacterial compounds such as silver,
colloidal silver, nano-silver, silver coated particles, silver compounds such as Ag,0, AgCl,
AgNQ;, Ag,S0;,, silver-zeolites, silver-glass compounds and silver-zirconate.

Other further additives that may be employed are processing aids/lubricants, for example for
improvement of extrusion capacity, chemical foaming agents, for example for reduction of
weight, impact modifiers, bonding agents, colorants, fillers, crosslinking agents and flame
retardants.

Known flame retardants are for example organohalogen compounds, melamine based com-
pounds, phosphorus containing compounds and metal hydroxides.

The present antifungal agent, light stabilizers and oxides, hydroxides or silicates of Ca, Mg,
Al or Zn, and additional further additives, are incorporated into the compositions of the pre-
sent invention via extrusion compounding.

The additives of the invention and optional further components may be added to the compo-
site material individually or mixed with one another. If desired, the individual components
can be mixed with one another before incorporation into the composite for example by dry
blending, compaction, as a masterbatch or in the melt.



2. Mxtures of the polyners nentioned under 1), for exanple m xtures of
pol ypropyl ene with polyisobutyl ene, polypropylene with pol yethylene (for
exanpl e PP/HOPE, PP/LOPE) and m xtures of different types of polyethylene
(for exanpl e LDPE/ HDPE); WD 2004/094120 PCT/ EP2004/ 050498 -18 3. Copol yners
of rmnwg%i‘/ﬁ%“léﬂd diolefins with each other or with ot hePCI/EB20040/MIBI s,
for exanpl e et hyl ene/ propyl ene copol yners, linear |ow density pol yethyl ene
(LLDPE) and m xtures thereof with | ow density pol yet hyl ene (LDPE)
propyl enel but - 1- ene copol yners, propyl ene/isobutyl ene copol yners,
et hyl ene/ but - 1- ene copol yners, ethyl ene/ hexene copo- |yners,
et hyl ene/ net hyl pent ene copol yners, ethyl ene/ heptene copol yners,
et hyl ene/ octene copol yners, ethyl ene/vinyl cycl ohexane copol yners,
et hyl ene/ cycl ool efin copolyners (e.g. ethyl ene)norbornene |ike COC),
et hyl ene/ 1-ol efi ns copol yners, where the 1-olefin is gene- rated in-situ;
propyl ene/ but adi ene copol yners, isobutyl ene/isoprene copol yners,
et hyl ene/ vi nyl cycl ohexene copol yners, ethyl ene/al kyl acryl ate copol yners,
et hyl ene/ al kyl met hacryl ate copol ynmers28-et hyl ene/ vi nyl acetate copol yners
or ethylenelacrylic acid copolyners and their salts (iononers) as well as
terpol ynmers of ethylene with propylene and a diene such as hexadi ene,
di cycl opent adi ene or ethylidene-norbornene; and m xtures of such copol yners
wi t h one anot ITée ingamebratip of tiecddyiitiees of teeimdentisn et dptiondl) furthioosoapordepts indxtherpl e
pol ylor opyl en?/Ec\s/hm*eaama?ﬁsb}, RN a@m&{sxmras dry biWielg thwoamemE\fgwaer, faggtE/ atE\e/A
copol yners . e-acryli (o] rs. ( :
LLDPE/ EAA and weﬁﬁ( "e‘é_ﬁgﬁ'ﬁré“ é(grs S‘E{gﬂsdg's ef)sgﬁilcgrlSﬁ%ﬁ%ﬁ)ﬁ?Logg%gﬁleﬁr%%ndx?ﬁcfgkcopoI yners
and ni xt ures YRRl oygilt The additives of the invention and optional further additives may be incor-

porated, for example, before or after molding or also by applying the dissolved or dispersed

additive or additive mixture to the composite material, with or without subsequent

evaporation of the solvent or the suspension/dispersion agent. They may be added directly

into the processing apparatus (e.g. extruders, intemal mixers, etc), e.g. as a dry mixture or

powder or as solution or dispersion or suspension or melt.

The incorporation can be carried out in any heatable container equipped with a stirrer, e.g.
in a closed apparatus such as a kneader, mixer or stirred vessel. The incorporation is
preferably carried out in an extruder or in a kneader. It is immaterial whether processing
takes place in an inert atmosphere or in the presence of oxygen.

The addition of the additive or additive blend to the composite can be carried out in all
customary mixing machines in which the thermoplastic resin is meited and mixed with the
additives. Suitable machines are known to those skilled in the art. They are predominantly
mixers, kneaders and extruders.

The process is preferably carried out in an extruder by introducing the additive or additives
during processing.

Particularly preferred processing machines are single-screw extruders, contrarotating and
corotating twin-screw extruders, planetary-gear extruders, ring extruders or cokneaders. It is
also possible to use processing machines provided with at least one gas removal compart-
ment to which a vacuum can be applied.

Melt processing includes for example extrusion, co-kneading, pultrusion and injection mol-
ding.



ot her polyners, for exanple polyam des; 4. Hydrocarbon resins (for exanple
C5-C9) including hydrogenated nodifications thereof (e.g. tackifiers) and
m xtures of polyal kyl enes and starch; Honopol yners and copol yners from1.) -
4.) may have any stereostructure including syndiotactlc, isotactic,

heni - i‘&gtzgg‘!/f’%‘”é? atactic; where atactic polyners are prePEATERR004/050498

St er eobl ock polyners are also included; 5. Polystyrene,

pol y(p- net hyl styrene), poly(a-nethylstyrene); 6. Aromatic honopol yners and
copol ynmers derived fromvinyl aromatic nononers including styrene,
a-met hyl styrene, all isonmers of vinyl toluene, especially p-vinyltoluene,
all isonmers of ethyl styrene, propyl styrene, vinyl biphenyl, vinyl
napht hal ene, and vinyl anthracene, and m xtures thereof. Honopol yners and
copolymers may have any stereostructure including syndiotactic, isotactic,
hem -isotactic or atactic; where atactic polyners are preferred.

St er eobl ock polyners are al so included; WO 2004/ 094120 PCT/ EP2004/ 050498
-19 6a. Copol yners including af orenenti oned vinyl aromatic nononers and
comononers sel ected from ethyl ene, prodyl ene, dienes, nitriles, acids,

mal efi ¢ anhydrides, naleimdes, vinyl acetate and vinyl chloride or acrylic
derivatives and m xtures thereof, for e | e  styrenel but gdi

styrene/ acryl %H?tatrg?lg iefigders n Eﬁaéjfrgfaﬁffﬁﬂ%e)é‘??%{ae'?pﬁeo|"y’7?é’19bé’f}?ble§?§/fs§ﬁ§‘?xél kyl

met hacryl at e, trysign &ple/ SImnddbem Etitgrskiy | Hegeeny Wateappe; tH rRsisateh IR8A.dvre 3 al ky|

met hacryl at e, 1seN:34@033581 (Bl BrdbAsanEsen 16d6yrsemelacissbeni tril e/ met hyl

acrylate; m xtures of high inpact
For example, the screw length is 1 - 60 screw diameters, preferably 35-48 screw diameters.
The rotational speed of the screw is preferably 10 - 600 rotations per minute (rpm), very par-
ticularly preferably 25 - 300 rpm.

The maximum throughput is dependent on the screw diameter, the rotational speed and the
driving force. The process of the present invention can also be carried out at a level lower
than maximum throughput by varying the parameters menfioned or employing weighing ma-
chines delivering dosage amounts.

If a plurality of components are added, these can be premixed or added individually.

The additives of the invention and optional further additives can also be added to the
composite in the form of a masterbatch (“concentrate”) which contains the additives in a
concentration of, for example, about 1% to about 90%, about 1% to about 75%, or about
2% to about 65% by weight based on the weight of the carrier resin. The carrier resin may
not necessarily be of identical structure to the thermoplastic resin where the additives are
added finally. Preferably, the carrier is different that the thermoplastic resin.

In such operations, the carrier resin can be used in the form of powder, granules, solutions,

suspensions or in the form of latices.

It is advantageous to employ polyesters as the carrier resin, for example polyethylene te-
rephthalate (PET), PET copolymers or glycol modified polyethylene terephthalate (PETG).
For example, it is advantageous to add the present additives via a PET carrier resin in a
polyolefin composite. The real benefits of incorporating the present additives via a concen-
trate vs. using mixtures of neat additives are:

-better handling,

-improved industrial hygiene and environmental concerns and

-improved control of dosing accuracy.



strength of styrene copol yners and anot her polyner, for exanple a

pol yacryl ate, a diene polyner or an ethyl enel propyl enel di ene terpol yner;
and bl ock copol yners of styrene such as styrene/ butadi ene/styrene,
styreneli soprene/styrene, styrenel ethyl ene/ butyl ene/styrene or
styreﬁ@péWH§p%H%9propylene/styrene; 6b. Hydrogenated ar onBCTAERRI0/RE(498
derived from hydrogenati on of polyners nentioned under 6.), especially

I ncl udi ng pol ycycl ohexyl et hyl ene (PCHE) prepared by hydrogenating atactic
pol ystyrene, often referred to as pol yvi nyl cycl ohexane (PVCH); 6c.

Hydr ogenat ed aromatic pol yners derived from hydrogenation of polyners
mentioned wunder 6a.); Honopol yners and copol yners nmay have any
stereostructure including syndiotactic, isotac- tic, hem -isotactic or
atactic; where atactic polyners are preferred. Stereoblock polyners are

al so included; 7. Gaft copolyners of vinyl aromatic nononmers such as
styrene or a-nethylstyrene, for exanple styrene on pol ybutadi ene, styrene
on pol ybut adl ene-styrene or pol ybut adi ene-acry- lonitrile copol yners;
styrene and acrylonitrile (or methacryt®nitrile) on pol ybutadiene; styrene,
acrylonitrile and nmethyl nethacrylate on pol ybutadi ene; styrene and naleic

anhydri de on I tadiene; styrepe, acrylonitrile a | ei ¢ _anhydri de or
nal ei mi de on qﬁ%?@ﬁmsﬁhﬁgﬁ'@m@{?? E%éé’dﬁdrﬁf 'SR PSS ‘Hieacé’p%‘[‘]i'gﬁg‘???ﬁ'teéﬂ?‘g e; styrene
and al kyl acr yi waxess oitsror paitetsacr yl at es on pol ybut adi ene; styrene and
acrylonitrile on ethyl enel propyl ene/ di ene terpolyners; styrene and

act yl oni £ 1€ pado Rl Hlrvls BALVAL B hedieshRheAldle W LRAG ] 40 85, StyTene

and acrylonitril'e on acryla e copolyners, as we as m xtures
t hereof with cribed for example’in U.S. Pat. No. 5,807,932,

Polyesters, i.e. both fresh polyesters and recycled polyesters, can be homopolyesters or
copolyesters built up from aliphatic, cycloaliphatic or aromatic dicarboxylic acids and diols or
hydroxycarboxylic acids.

The aliphatic dicarboxylic acids can contain from 2 to 40 carbon atoms, the cycloaliphatic
dicarboxylic acidscontain from 6 to 10 carbon atoms, the aromatic dicarboxylic acids can
contain from 8 to 14 carbon atoms, the aliphatic hydroxycarboxylic acids can contain from 2
to 12 carbon atoms and the aromatic and cycloaliphatic hydroxycarboxylic acids can contain
from 7 to 14 carbon atoms.

The aliphatic dials can contain from 2 to 12 carbon atoms, the cycloaliphatic diols can con-
tain from 5 to 8 carbon atoms and the aromatic diols can contain from 6 to 16 carbon atoms.

The term aromatic diols is taken to mean diols in which two hydroxyl groups are bonded to
one or to different aromatic hydrocarbon radicals.

It is furthermore possible for the polyesters to be branched by small amounts, for example
0.1 to 3 mol%, based on the dicarboxylic acids present, of monomers having a functionality
of greater than two (for example pentaerythritol, trimellitic acid, 1,3,5-tri-(hydroxyphenyl)ben-
zene, 2,4-dihydroxybenzoic acid or 2-(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)propane).

In polyesters comprising at least two monomers, the latter can be randomly distributed or
arranged in the form of blocks.

Suitable dicarboxylic acids are linear and branched, saturated, aliphatic dicarboxylic acids,
aromatic dicarboxylic acids and cycloaliphatic dicarboxylic acids.



the copolyners |listed under 6), for exanple the copol yner m xtures known as
ABS, MBS, ASA or AES polyners; WO 2004/094120 PCT/ EP2004/ 050498 -20 8.

Hal ogen- cont ai ni ng pol yners such as pol ychl oroprene, chlorinated rubbers,
chl orinated and brom nated copol yner of isobutyl ene-isoprene (halobutgl

r ubberYO 2004/834120t ed or suifo- chiorinated polyethyl ene, BEFGERA84/85049

et hyl ene and chl ori nated et hyl ene, epichlorohydrin hono- and copol yners,
especially polynmers of hal ogen-contai ni ng vinyl conpounds, for exanple

pol yvi nyl chloride (PVC), polyvinylidene chloride, polyvinyl fluoride,

pol yvinylidene fluoride, as well as copolyners thereof such as vinyl

chl orl del vinylidene chloride, vinyl <chloride/vinyl acetate or vinylidene
chl oride/vinyl acetate copolymers; 9. Polymers derived from %°-unsat urat ed
acids and derivatives thereof such as polyacry- |lates and pol ynet hacryl at es;
pol ymet hyl met hacryl ates, pol yacryl am des and pol yacryloni- triles,

i npact-nodified with butyl acrylate; 10. Copol yners of the nononers

menti oned under 9) with each other or with other unsatu- rated nononers, for
exanple acrylonitrllel butadi ene copolyﬁérs, acrylonitrilel/alkyl acrylate
copolynmers, acrylonitrilelal koxyal kyl acrylate or acrylonitrile/vinyl halide

copolyners or @acry- lonitril|e/ alkyl t hacr.yl at e/ but adi ene terpolyners; 11.
Pol yners deri V8 b‘\ér %'ﬂﬁﬂﬁé’ﬁ?’h?xglceﬁ'}é%laf?gﬁ% iage{ﬂj%%'ﬂizntgsﬁo?a%”ﬂéo%y%
derivatives orexanne oxplig asidt halenisacid, dinathyisalenip peld, isucipigiapig piredlie adich Rdipigol yvi ny|
acetate, pol ywutiayrimeh@adifd @cid,Pstbititl BYid, az8fE 20 tdimeriP Qloh¥ | (Fryduct8Bdf etad e,

pol yvinyl but yak, B0 by dkdefhted Hidhal-AhBotfic KLY ¥ fELAH A8 anPted

malonic and succinic acids, such as octadecylsuccinic acid.

Suitable cycloaliphatic dicarboxylic acids are 1,3-cyclobutanedicarboxylic acid, 1,3-cyclopen-
tanedicarboxylic acid, 1,3- and 1,4-cyclohexanedicarboxylic acid, 1,3- and 1,4-(dicarboxy-
methyl)cyclochexane and 4,4'-dicyclohexyldicarboxylic acid.

Suitable aromatic dicarboxylic acids are in particular terephthalic acid, isophthalic acid, o-
phthalic acid, 1,3-, 1,'4-, 2,6- and 2,7-naphthalenedicarboxylic acid, 4,4'-biphenyldicarboxylic
acid, di(4-carboxyphenyl)sulfone, 4,4'-benzophenonedicarboxylic acid, 1,1,3-trimethyl-5-
carboxy-3-(p-carboxyphenyl)indane, di(4-carboxyphenyl)ether, bis(p-
carboxyphenyl)methane and bis(p-carboxyphenyi)ethane.

Preference is given to aromatic dicarboxylic acids, in particular terephthalic acid, isophthalic
acid and 2,6-naphthalenedicarboxylic acid.

Further suitable dicarboxylic acids are those containing -CO-NH- groups; they are described
in DE-A-2 414 349. Also suitable are dicarboxylic acids containing N-heterocyclic rings, for
example those derived from carboxyalkylated, carboxyphenylated or carboxybenzylated mo-
noamino-s-triazinedicarboxylic acids (cf. DE-A 2 121 184 and 2 533 675), mono- or bishy-
dantoins, halogenated or unhalogenated benzimidazoles or parabanic acid. The
carboxyalkyl groups in these compounds can contain from 3 to 20 carbon atoms.

Suitable aliphatic diols are linear and branched aliphatic glycols, in particular thase having
from 2 to 12, in particular from 2 to 6, carbon atoms in a molecule, for example ethylene
glycol, diethylene glycol, 1,2- and 1,3-propylene glycol, 1,2-, 1,3-, 2,3- and 1,4-butanediol,
pentyl glycol, neopentyl glycol, 1,6-hexanediol and 1,12-dodecanediol. An example of a
suitable cycloaliphatic diol is 1,4-dihydroxycyclohexane. Further suitable aliphatic diols are,
for example, 1,4-bis(hydroxymethyl)cyclohexane, aromatic-aliphatic diols, such as p-
xylylene glycol and 2,5-dichloro-p-xylylene glycol, 2,2-(B-hydroxyethoxyphenyl)propane and
polyoxyalkylene glycols, such as diethylene glycol, triethylene glycol, polyethylene glycol



well as their copolyners with olefins nentioned in 1) above; 12.
Honopol ynmers and copol yners of cyclic ethers such as pol yal kyl ene gl ycol s,
pol yet hy- | ene oxi de, polypropyl ene oxide or copolyners thereof with
bi sgl yci dyl ethers; 13. Pol yacetals such as pol yoxynet hyl ene and those
pol yox¥yPet09410841@8 whi ch contain ethyl ene oxide as a conpRETEEP2004/056498t al s
nodi fied wth thernopl astic pol yurethanes, acrylates or MS; 14.
Pol yphenyl ene oxi des and sul fides, and m xtures of pol yphenyl ene oxides with
styrene polyners or pol yam des; WO 2004/094120 PCT/ EP2004/ 050498 -21 15.
Pol yur et hanes derived from hydroxyl-term nated pol yethers, polyesters or
pol ybut adi - ones on the one hand and aliphatic or aromatic pol yi socyanates
on the other, as well as precursors thereof; 16. Pol yam des and
copol yam des derived from di am nes and di carboxylic acids and/or from
am nocar boxylic acids or the corresponding | ectans, for exanple polyam de 4,
poly- am de 6, polyamde 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyam de 11,
pol yam de 12, aromatic polyani des starting from mxyl ene di am ne and adi pic
aci d; pol yanides prepared from hexanet3lyl enedi am ne and i sophthalic or/and
terephthalic acid and with or wthout an elastonmer as nodifier, for exanple
poly-2,4,4,-trimethyl hexanmet hyl ene terephthal anm de or pol y-m phenyl ene
i sopht hal ani dénd rafyaronylang slyrahJke alibfsoedialperas Preferablp inearr agd &Pk Ingieigularp ol yani des
wi t h pol yol ef iros 2 tad @ftionaoepol yners, iononmers or chemically bonded or
grafted
Preferred diols are  alkylenediols, 1,4-dihydroxycyclchexane  and 1,4~
bis(hydroxymethyl)cyclohexane. Particular preference is given to ethylene glycol, diethylene
glycol, 1,4-bis(hydroxymethyl)cyclohexane, 1,4-butanediol and 1,2- and 1,3-propylene

glycol.

Further suitable aliphatic diols are B-hydroxyalkylated, in particular p-hydroxyethylated bis-
phenols, such as 2,2-bis(4’-(B-hydroxyethoxy)phenyl)propane. Further bisphenols are given
below.

A further group of suitable aliphatic diols comprises the heterocyclic diols described in
DE-A-1 812 003, 2 342 432, 2 342 372 and 2 453 326. Examples are N,N'-bis(B-hydroxy-
ethyl)-5,5-dimethylhydantoin, N,N'-bis(B-hydroxypropyl)-5,5-dimethylhydantoin, methylene-
bis(N-(B-hydroxyethyl)-5-methyl-5-ethylhydantoin), methylenebis(N-(B-hydroxyethyl)-5,5-di-
methylhydantoin), N,N'-bis(B-hydroxyethyl)benzimidazolone, N,N'-bis(B-hydroxyethyl)tetra-
chlorobenzimidazolone and N,N'-bis(B-hydroxyethyl)tetrabromobenzimidazolone.

Suitable aromatic diols are monocyclic diphenols and in particular bicyclic diphenols carrying
a hydroxyl group on each aromatic ring. The term aromatic is preferably taken to mean
hydrocarbon-aromatic radicals, for example phenylene or naphthylene. Besides, for
example, hydroquinone, resorcinol and 1,5-, 2,6- and 2,7-dihydroxynaphthalene, particular
mention should be made of the bisphenols which can be described by the following

R' R R' R'
HO OH HO
A A
HO
R" R" R" R"

formulae:



el astoners; or with polyethers, e.g. with polyethylene glycol, polypropylene
glycol or polytetranethylene glycol; as well as pol yam des or copol yam des
nodi fied with EPDM or ABS; and pol yam des condensed during processing (RI'M
pol yani de systens); 17. Pol yureas, polyim des, polyam de-i m des,

pol yet\WOr2084/8220 ho| yest eri i des, pol yhydan- | o0ins and poP¢F&ER20R#/850498 s ;
18. Pol yesters derived fromdicarboxylic acids and diols and/or from

hydr oxycar boxylic acids or the correspondi ng | actones, for exanple

pol yet hyl ene terephthal ate (PET), polyethylene terephthal ate glycol

nodi fied (PETG, polybutylene terephthal ate, poly-1,4- dinethylolcycl ohexane
t erepht hal at e, pol yal kyl ene napht hal ate (PAN) and pol yhydr oxybenzoates, as
wel | as bl ock copol yether esters derived from hydroxyl-term nated

pol yet hers; and al so pol yesters nodified with pol ycarbonates or MS; 19.

Pol ycar bonat es and pol yester carbonates; 20. Pol yketones; 21. Pol ysul fones,
pol yet her sul fones and pol yet her ketones; WO 2004/ 094120 PCTI EP2004/ 050498
-22 22. Crosslinked polyners derived from al dehydes on the one hand and
phenol s, ureas and nelanmines on the otYfer hand, such as phenol/formal dehyde
resins, ureal/formal dehyde re- sins and nel am ne/formal dehyde resins; 23.
Dryi ng and non-drying al kyd resins; 24. Unsatur%ged pol yester resins derived

from copol yesters of saturated Rind unsaturated OH
HO
A A
Rll R"
Rl

HO{E‘A A o
m@7A A oH

The hydroxyl groups can be in the m-position, but in particular in the p-position, R® and R" in
these formulae can be alkyl having 1 to 6 carbon atoms, halogen, such as chlorine or bro-
mine, or in particular hydrogen, and A can be a direct bond or -O-, -S-, -(0)S(0)-, -C(O)-,
-P(0)(C4 -Cxalkyl)-, substituted or unsubstituted alkylidene, cycloalkylidene or alkylene.

Examples of substituted or unsubstituted alkylidene are ethylidene, 1,1- and 2,2-
propylidene, 2,2-butylidene, 1,1-isobutylidene, pentylidene, hexylidene, heptylidene,
octylidene, dichloroethylidene and trichloroethylidene.



di carboxylic acids wth pol yhydric al cohols and vinyl conmpounds as
crosslinking agents, and al so hal ogen-containing nodifications thereof of
|l ow flammability; 25. Crosslinkable acrylic resins derived from substituted
acrylates, for exanple epoxy acry- |ates, urethane acrylates or ester
acryl WO2004/894129 kyd r esi ns, pol yester resins and acryl at BCF@%‘T%&/O 0498
crosslinked with nelam ne resins, urea resins, isocyanates, isocyanurates,
pol yi socyanat es or epoxy resins; 27. Cr ossl i nked epoxy resins derived from
al i phatic, cycloaliphatic, heterocyclic or aromatic glycidyl conpounds,
e.g. products of diglycidyl ethers of bisphenol A and bisphenol F, which
are crosslinked with customary hardeners such as anhydrides or amnes, with
or without accelerators; and 28. Blends of the aforenentioned pol yners
(pol ybl ends), for exanple PP/ EPDM Poly- am de/ EPDM or ABS, PVC EVA,

PVC/ ABS, PVC/ MBS, PC ABS, PBTP/ ABS, PC/ ASA, PC/ PBT, PVC/ CPE, PVC acryl ates,
POM t hernopl asti ¢ PUR, PC/thernoplastic PUR, POM acrylate, POM MBS,

PPQ H PS, PPQO PA 6.6 and copol yners, PA/ HDPE, PAI PP, PA/ PPO PBT/ PC/ ABS or
PBT/ PET/ PC. Pol yol efins, i.e. the pol yn#s of nonooleflns exenplified In the
precedi ng paragraph, prefe- rany polyethylene and polypropylene can be
prepared by different d radi cal
pol yneri zati o xf'ﬂ%?snﬁlsV%?nﬂtﬁ‘gg ”"ﬁ‘i‘bé ”t%jr%é%? %’eé'f?g’ygﬁ?e g{ﬂg@g%nﬁ Pﬁ'ﬁ'er ature).

b) catal ytic peregirhenyimathylens ensli methyipheayimethylene. tExamplero ofrgydoglkydidane adreis one or
nore than one cyéidpealidére, tisHéRMdnYRycioWbptyli¥dnb attl cydiddetylivie. t he Peri odi ¢ Tabl e.

These netal s usual ly have

Examples of bisphenols are bis(p-hydroxyphenyl)ether and thioether, bis(p-hydroxyphenyi)-
sulfone, bis(p-hydroxyphenyl)methane, bis(4-hydroxyphenyl)-2,2"-biphenyl, phenylhydroqui-
none, 1,2-bis(p-hydroxyphenyl)ethane, 1-phenylbis(p-hydroxyphenyl)methane,
diphenylbis(p-hydroxyphenyl)methane, diphenylbis(p-hydroxyphenyl)ethane, bis(3,5-
dimethyl-4-hydroxyphenyl)sulfone, bis(3,5-dimethyl-4-hydroxyphenyl)-p-diisopropylbenzene,
bis(3,5-dimethyl-4-hydroxyphenyl)-m-diisopropylbenzene, 2,2-bis(3',5'-dimethyl-4'-
hydroxyphenyl)propane, 1,1- and 2,2-bis(p-hydroxyphenyl)butane, 2,2-bis(p-
hydroxyphenyi)hexafluoropropane, 1,1-dichloro- and 1,1,1-trichloro-2,2-bis(p-
hydroxyphenyl)ethane, 1,1-bis{p-hydroxyphenyl)cyclopeantane and in particular 2,2-bis(p-
hydroxyphenyl)propane (bisphenol A) and 1,1-bis(p-hydroxyphenyl)cyclohexane (bisphenol
C).

Suitable polyesters of hydroxycarboxylic acids are, for example, polycaprolactone, polypi-
valolactone and the polyesters of 4-hydroxycyclohexanecarboxylic acid and 4-hydroxyben-
zoic acid.

Also suitable are polymers containing predominantly ester bonds, but which can also

contain other bonds, for example polyester amides and polyesterimides.

Polyesters with aromatic dicarboxylic acids have achieved the greatest importance, in parti-
cular the polyaikylene terephthalates. For example, the polyester is built up from at least 30
moli%, preferably at least 40 mol%, of aromatic dicarboxylic acids and at least 30 mol%, pre-
ferably at least 40 mol%, of alkylenediols, preferably having from 2 to 12 carbon atoms,
based on the polyester.

In this case, the alkylenediol is in particular linear and contains from 2 to 6 carbon atoms, for
example ethylene glycol, trimethylene glycol, tetramethylene glycol and hexamethylene
glycal, and the aromatic dicarboxylic acid is in particular terephthalic acid and/or isophthalic
acid.



WO 2004/ 094120 PCT/ EP2004/ 050498 -23 one or nore than one ligand, typically
oxi des, halides, alcoholates, esters, ethers, amnes, alkyls, alkenyls
and/or aryls that may be either n- or a-coordinated. These netal conplexes
may be in the free formor fixed on substrates, typically on activated
magne W O0040MIR2%e, titaniun(ill) chloride, alumina or siPCLOPHUW/BV9hese
catal ysts nmay be soluble or insoluble In the polynerization nmedium The
catal ysts can be used by thenselves In the polynerization or further
activators may be used, typically netal alkyls, netal hydrides, netal alkyl
hal i des, netal al kyl oxides or netal alkyl oxanes, said netals being

el ements of groups la, Ila and/or Ilia of the Periodic Table. The
activators may be nodified conveniently with further ester, ether, amne or
silyl ether groups. These catal yst systens are usually terned Philli ps,
Standard Ol Indiana, Ziegler (-Natta), TNZ (DuPont), netall ocene or single

site catalysts (SSC). In particular, the present thernoplastic resinis

sel ected from pol yet hyl ene (PE), polypropy- |ene (PP), engineered

t her nopl astic polyolefin (TPO, pol ysty?i‘ne (PS), polyvinyl chloride (PVQ
and m xtures thereof. In particular, the corrposites of the present invention

are PE, PP, PS or PC t h wood u olefin gr mxture
of pol yol ef i ns" 3NG4 s”ifgl&?mye&fersﬁ[ﬁ%)%sé? @p%?rﬁgp%ga%@ﬂﬁym SRS p{ﬁ? i ncl udi ng
hi gh and | ow dierssibeipg pivante PR ardrile copatymerpr ibp ploesse alse aghigkes particular firepor-c opo-

lymers, includiai@ angé reer dPETh RicyiaRk AGhiIIC ald Odbyume6f fon etahipe) fromitiotle Nay
consi st of collections, for example collections by the drinks industry. These materials preferably
comprise terephthalic acid, 2,6-naphthalenedicarboxylic acid and/or isophthalic acid in

combination with ethylene glycol and/or 1,4-bis(hydroxymethyl)cyclohexane.

The materials containing the additives of the invention described herein can be used for the
production of moldings, injection molded articles, profiles, and the like.

Also subject of the present invention are the molded articles prepared according to the pro-
cesses of the present invention.

The present invention also relates to the use of a mixture of at least one natural product, at
least one thermoplastic resin and an antifungal agent for the preparation of natural products
composites that are resistant to color change due to microorganism growth, weathering and
chemical interaction.

The present invention is further illustrated by the following Examples. Percentages and parts
are by weight unless otherwise specified.

Example 1:

To a 1:1 mixture of 100 parts by weight wood flour/PE is added the following additive
mixture:

2.00 parts CaO;

0.50 parts ZnO;

0.05 parts pentaerythritol tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate];

0.10 parts tris(2,4-di-tert-butylphenyl) phosphite;

0.25 parts of a 1:1 mixture of the polycondensation product of 1-(2-hydroxyethyl)-2,2,6,6-
tetramethyl-4-hydroxypiperidine and succinic acid, and the polycondensation
product of 2,4-dichloro-6-tert-octylamino-s-triazine and 4,4'-
hexamethylenebis(amino-2,2,6,6-tetramethylpiperidine) (HALS mixture);



pol ypr opyl ene conpounded wi th rubber. The pol yol efin conponent are for
exanpl e selected fromthe group consisting of HDPE and pol ypropyl ene, for
exanpl e from post consuner or post industrial waste plastics, specifically
waste HDPE, such as that reclainmed fromused mlk jugs or grocery bags. It
shoul VO2084PUI12%t to one skilled In the art that virgin BC&@WZ’@O“/HW Be
used equally effectively, although the benefit of productively utilizing
waste plastic is then lost. The conposites of the present Invention contain
for exanple about 20%to about 80% by weight thernoplastic resin based on
the entire mxture. For exanple, the thernoplastic resin is present from
about 30%to about 50% or from about 35%to about 45% by wei ght based on
the entire mxture. Accordingly, the natural products are present from about
80% to WD 20041094120 PCT/ EP2004/ 050498 -24 about 20% about 70% to about
50% or about 65%to about 55% by weight, based on the weight of the entire
m xture. Further additives nay be enployed in the conposites of the present
i nvention. For exanple, processing stabilizers selected fromthe group
consi sting of the hindered phenolic ant$oxi- dants, organic phosphorus
conpounds, hydroxyl am nes, nitrones, am ne oxi des and benzo- furanones. The
present m xtures may further include hydrotalcite. Hydrotalcite is also
known as hyci £ $10 gt Eilﬂ*‘mtea%rot alcites are natural or synthetic. The

nat ural hydr ot &$0patte 2i(@H-benkalrisdzd-2py)4 Saliet-rentgiphend (WMAg and :

0.25 parts thiabendazole.

The additive mixture provides a total of 3.75 parts by weight based on the weight of the
composite.

A control formulation is also prepared with no additives.

The mixtures are processed in a Haake mixer at 160°C and the processed material is com-
pression molded at 193°C into 40 mil plaques. The compositions are tested for color stability
by placing 10 g of material together with 10 ml of distilled water in petri dish (3.5" diameter).
An iran nail is placed on top of this mixture and the sample is left for three days at room
temperature. The control formulation developed a strong discoloration (black) around the
nail whereas the formulation containing the additives remained unchanged from the original

appearance.

The compositions are also tested for weatherability according to ASTM G26, Method A (with
spray cycle) in a Xenon-Arc WeatherOmeter. Color development is assessed by measuring
yellowness index according to ASTM D1925. The results are summarized in Table 1.



MyBA12( OH) 16C03. 4 H20 A typical enpirical formula of a synthetic
hydrotalcite is Al 2Mgaa50H | . 3BCO3().e7) x H20. Exanples of the synthetic
product include: Mo.7At,3(0OH)2(C3)o.i5 -0.54 H2O, My4sA12(COH) 13C03. 3. 6
H20 and Mg42Al (OH) 12aCC3. The present m xtures may further include clays or
nano- SW& 2084094128rs. The nano-scaled fillers have a parti PICI/EP294/080498/
about 200 nm preferably bel ow about 100 nm and nore preferably bel ow about
50 nm Nano-scaled fillers are for exanpl e nano-scal ed oxi des nmade by

gas- phase or sot-gel pro- cesses, for exanple Si02, Si02 [e.g. Aerosil(r)
from Degussa; Ludox(r) from DuPont; Snowtex from Ni ssan Chem cal;

Levasil (r) from Bayer; or Sylysia(r) fromFuji Silysia Chemcal], Ti02

[e.g. NanoTek(r) from Nanophase], Zr02, Sn®2, MyO 2ZnO [e.g. Activox(r) B or
Durhan(r) TzZO fromElenentis], Ce®2, A1203, 1n203 or m xed oxi des,
including colloidal silica [e.g.Kiebosol(r)j, or organosols [e.g. Hlink(r)
OG fromddariant], or polyhedral oligoneric silsesquioxanes [e.g. POSS(r)
fromHybrid Plastics] with conmpatibilizing or reactive organic nodifications
| i ke hydrocarbon, sllane or siloxane €¥ains, with or without functional
groups such as hydroxyl, am no, nercapto, epoxy or ethylenic groups, or
natural or nodified sem-synthetic or synthe WO 2004/ 094120

PCT/ EP2004/ 050498 -25 tic [e.g. Sonasif from CO OP Cheni cal s]

phyl | osilicates, organopdndt:c precipitated cal cium carbonate [e.g. Socal (r)

from Sol vay] or anion agt%}:g n%x‘méggot qLigglt%Jegksgl.,Weq(iste(r)?lB from C ba

Speci alty Chemi cal s].
control
a (no additives) 54.8 26.7 12.8
1b Formulation 50.4 421 351
with additives : . .

Excellent results are achieved for prevention of color changes in the inventive compositions
vs. the control.

Example 2:

An additive concentrate prepared by extrusion compounding a 2:1 ratio of additive
blend/PET resin with a Leistritz twin-screw (18 mm) at 240°C and a screw speed of 150 rpm.
The additive blend is as follows:

67% CaO;

1.3% pentaerythritol tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate);

2.6% tris(2,4-di-tert-butylphenyl) phosphite;

6.5% of a 1:1 mixture of the polycondensation product of 1-(2-hydroxyethy!)-2,2,6,6-tetra-
methyl-4-hydroxypiperidine and succinic acid, and the polycondensation product of

 2,4-dichloro-6-tert-octylamino-s-triazine and 4,4'-hexamethylenebis(amino-2,2,6,6-

tetramethylpiperidine) (HALS mixture);

2.6% calcium stearate;

7%  thiabendazole.

The additive concentrate is then let down in 1:1 mix of wood flour/PE via processing in a
Haake mixer at 160°C and the processed material is compression molded at 193°C into 40
mil plaques. The final letdown concentrations are 2%, 4%, 6% and 8% by weight of the
additive blend based on the entire composition. A control sample is prepared with no
additive blend. The compositions are tested for antifungal activity according to ASTM G21.
Pieces of compression molded samples are incubated at 28°C for 21 days on agar
substrate inoculated with Aureobasidium pollulans (ATCC 15233) and Penicillium



Fillers are for exanple organophilically nodified natural or synthetic
phyllosilicates or a mx- ture of such phyllosillcates. Especially preferred
fillers are organophilically nodified nont- norillonites [e.g. Nanomer(r)
from Nanocor or Nanofil (r) from Suedchem e], bentonites [e.g. Coisite(r)
from NN8#A94328y Products], beidellites, hectorites, saB6iVER04/050498
nontronites, sau- conites, vermculites, ledikites, magadiites, kenyaites or
stevensites. The m xtures of this invention may further include additional

bi oci des such as antibacterial and/or anti al gae conpounds. For exanpl e,
anti al gae conpounds such as 2-nethylthio-4-

cycl opropyl am no-6-(a, [ % di net hyl propyl am no) -s-tri azi ne,

4,5-di chlor-N-n-octyl -isothiazolin-3- one,

2- met hyl t hi o- 4- cycl opropyl am no-6-tert butylam no-s-triazi ne and

2-met hyl t hi o- 4-et hyl - am no- 6-(rx, p-di net hyl propyl am no)-s-triazine, and
anti bacterial conpounds such as silver, colloidal silver, nano-silver,
silver coated particles, silver conpounds such as Ag20, AgCl, AgNGC3,
Ag2SO4, silver-zeolites, silver-glass c¢¥mwounds and silver-zirconate. O her
further additives that may be enpl oyed are processing ai dsAubricants, for
exanple for inprovenent of extrusion capacity, chem cal foam ng agents, for
exanpl e for rANRIVBAATRC 1{%@7)gFaspeciivislyabie Tusgrliorqwdlt i§, obseiMes oYy el srsvples

col orants, fi |dogaising tbe edritive ndacentrata gaths foinwthgfzosenaf inhibitibm pfdengblggrowktniewn f | ane
retardants ar endaQliredfRNPInG ségianohal ogen conpounds, nel am ne based com
pounds, phosphorus contai ning conpounds and netal hydroxi des. The present
antifungal agent, light stabilizers and oxides, hydroxides or silicates of
Ca, My, Al or Zn, and additi onapef lir bhrer ad%itrvg%, ar g@oj n¢orporated into
t he conpositions of phe—pre—sent—HiventpR—varext rursi—en—e{-rrpoundi ng.

Aureobasidium | o ol 44 mm | 47mm | 18 mm | 20 mm
pollulans

Penicillium .

pinophilum Omm | 12mm | 16 mm | 20mm | >25 mm

The compositions are also tested for weatherability according to ASTM G26, Method A (with
spray cycle) in a Xenon-Arc WeatherOmeter. Color development is assessed by measuring
yellowness index according to ASTM D1925:

0% | 2% | 4% | 6% | 8%

initial 66.7 | 58.6 | 57.7 | 57.9 | 57.3

10weeks | 11.8 | 125 | 16.5 | 17.1 | 211

Excellent results are achieved for antifungal activity and prevention of color change in the
inventive compositions vs. the control.

Antifungal efficacy against aspergillus niger is also found to be excellent.



The additives of the invention and optional further conponents nmay be added
to the conpo- site material individually or mxed with one another. |If
desired, the individual conponents can be m xed with one another before
incorporation Into the conposite for exanple by dry blending, conpaction,
as a masterbatch or in the nelt. WO 2034/ 094120 PCT/ EP2004/ 050498 -26 The
i ncorporation of the additives of the invention and optional further
conponents into the conposite is carried out by known nethods such as dry

blending in the formof a powder, or wet mxing in the formof solutions,
di spersﬁ’ﬁé&ﬁﬁla_"ﬁéw’ensi ons for example in an inert sol- vent, water or oil.
The additives of the invention and optional further additives may be incor-
porated, for exanple, before or after nolding or also by applying the

di ssol Vbd Aoprogesspter sl prepaetion wé ngtural ipdyoie compresites thay are degistapbls ¢alor
mat er | a&hanﬂgtﬁeQB Pt %én H,eWEathE?éﬁggggggh%ﬂlcgf mFeh‘Qct%ﬂl WARkh ocdde

suspensi on/di spersion a ey nmay rect Into the processing
appar at@mnmrtsegcombmmmdenosa mixtrer nal m xers, etc), e.g. as a dry mxture or

Pover 91085 i8R, B S0 0L SRARESIA, SndBhof LB DgGRATT 2L o

can be carrle n~an e co alr ner stirrer
in a cl dutaqu augsr &memegasa,ﬂabeaﬂmp, juté,kenafcandstcerhueld vessel The

mcorporz isgn i ﬁ\relf er abl é carried out in an extruder or in a kneader. It
is i mater? pnwﬁée[r Qplaglic/€80si ng takes place in an inert atnosphere or in

the preaeretfungalcagemewhichhis sulksbtéd donDthet Bupdsbnkistity of thiglstindaxslebh@nd t o

the conposite can be carried o cu magchi whi ch

Lhe ¢ nePRBPRRTOUaE: T coraAlts dolfith: Zac Bl @ptingethior-ode). B3kl
isothiazolin-3-one,  4,5-dichloro-octyl-4-isothiazoline,  N-butyl-1,2-benzisothiazolin-3-one,
carbendazole and mixtures thereof at a level of from 0.05% to 3.0% by weight, based on the
weight of the entire mixture;

and melt processing the mixture.

2. A process according to claim 1 comprising further at least one compound selected from
the group consisting of the light stabilizers and/or from the group consisting of the oxides,
hydroxides or silicates of Ca, Mg, Al and Zn.

3. A process according to claim 2 in which the light stabilizers are selected from the group
consisting of sterically hindered amine light stabilizers, 2H-benzotriazoles, benzophenones,
benzoic acid esters, acrylates, malonates, oxamides, salicylates, benzoxazin-4-ones and s-

triazines.

4. A process according to claim 2 where the light stabilizers are present at a level of from

0.1% to 5% by weight, based on the weight of the entire mixture.

5. A process according to claim 2 where the compound selected from the group consisting
of the oxides, hydroxides or silicates of Ca, Mg, Al and Zn is hydrotalcite, Al,O3;, CaO, MgO
or ZnO.

6. A process according to claim 2 where the oxides, hydroxides or silicates of Ca, Mg, Al
and Zn are present from 0.5% to 10% by weight, based on the weight of the entire mixture.



additives. Suitable machines are known to those skilled in the art. They are
predom nantly m xers, kneaders and extruders. The process is preferably
carried out in an extruder by introducing the additive or additives during
processing. Particularly preferred processing nmachi nes are single-screw
extruders, contrarotating and corotating tw n-screw extruders,

pl anet ary-gear extruders, ring extrued@8s or cokneaders. It is also possible
to use processing machines provided with at | east one gas renoval conpart-
ment to which a vacuum can be applied. Melt processing Includes for exanple

extruskon neeekngadidify tdPdhi #EbPBri@RG at BhECHo Uit stéhd2fy hindered amine
light stabilizers or at least one sterically hindered amine light stabilizer and at least one ultra-
violet light absorber.

8. A process according to claim 1 where the thermoplastic resin is selected from the group
consisting of polyethylene, polypropylene, engineered thermoplastic polyolefin (TPO), poly-
styrene, polyvinyl chloride and mixtures thereof.

9. A process according to claim 1 wherein the antifungal agent and additional additves are

added to the mixture in the form of a carrier resin concentrate.

10. A process according to claim 9 in which the carrier resin is different than the thermo-
plastic resin.

11. A process according to claim 10 in which the carrier resin is polyethylene terephthalate

(PET), a polyethylene terephthalate copolymer or glycol modified polyethylene terephthalate
(PETG).

12. Use of a mixture

of at least one natural product which is selected from the group consisting of wood, sawdust,
coconut shells, sugar cane begasse, flax, hemp, jute, kenaf and rice husk;

at least one thermoplastic resin;

an antifungal agent which is selected from the group consisting of thiabendazole, 10,10’
oxybisphenoxyarsine, tebuconazole, tolnaftate, zinc bis-(2-pyridinethiol-1-oxide), 2n-octyl-4-
isothiazolin-3-one,  4,5-dichloro-octyl-4-isothiazoline, = N-butyl-1,2-benzisothiazolin-3-one,
carbendazole and mixtures thereof at a level of from 0.05% to 3.0% by weight, based on the
weight of the entire mixture;

for the preparation of natural products composites that are resistant to color change due to
microorganism growth, weathering and chemical interaction.





