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Conposites Natural products conposites, for exanple
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from m croorgani sns by the incorporation therein of an

antifungal agent via nmelt extrusion. Further

inclusion of light stabilizers and/or certain

antistaining additives effectively protects the

conposites agai nst the deleterious effects of |ight,

heat, oxygen, noisture and chem cal interactions. The

protection of wood and wood conposites from

m croorgani sms is known. U S. Pat. No. 6,323,224

teaches the use of known nitromnethylene or nitroimno

conpounds as agents for conblating technical nmaterials

destroying insects. The co-use of fungicides,

bact erg.0ci ng icides is also disclosed. U S
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am ne oxi des as broad spectrum fungicidal wood
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pr ot ect egaoclt agai nst insect infestation. U S. published
2001/ 0027217 di scl oses adhesi ve fornul ati ons

for vvood or wood conposite plies that contain

phenol TPt age 33?1‘6°°6?°ﬁ‘é‘15‘te5ﬁ°t"l MIgTQOWRTS™S 'S P T

basi di onycetes, anti termte and anti fungal agents.
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products conposites. WO 2004/ 094120 PCT/ EP2004/ 050498
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chemcals 1is necessary to address these issues.

JP-A-2000 136105 discloses wood that is protected against insect infestation.

U.S. published app. No. 2001/0027217 discloses adhesive formulations for waod or wood
composite plies that contain phenclic 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.



Chem cal interaction is for exanple tannin interaction
with a nmetal source (iron nails) and results in

W@ RWanP4€ad st ai ni ng. M croorgani sm grow h al so PEFEP1084/050498
in unwanted staining. The effects of m croorgani sm
growt h, weat her (heat, light, 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 natura
pro- ducts conposites when incorporated therein via
melt extrusion. The conbi nati on of thiaben- dazole, at
| east one conpound sel ected fromthe group consisting
of the light stabilizers, and/or at |east one
conpound sel ected fromthe grPoup consisting of oxides,
hydroxides or silicates of Ca, My, Al and Zn are
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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.



azi nes, isothioazolinones, isothiazoles,

oxybi sphenoxyar si nes, thiabendazol es and/or inorganic
w@eompomids (nmaterials containi ng copper, sil vePCT/EPI004/050498

zinc, etc.). The antifungal agent is for exanple

selected fromthe group consisting of thiabendazol e,

salts of thiabendazole (e.g. with hypophospohoric

acid), 10,10" oxybi sphenoxyarsine, tebu- conazol e,

tolnaftate, zinc bis-(2-pyridinethiol-1-oxide),

2n-octyl - 4-i sot hi azoli n-3-one, 4,5-di-

chl oro-octyl - 4-isot hi azol i ne,

N- butyl - 1, 2- benzi sot hi azol i n- 3-one, carbendazol e and

m xtures thereof. A hal ogenated phenol is for exanple

2,4,4" -trichloro-2'-hydroxydihenyl ether. Hal ogenated

phenol s and i norgani c conpounds are disclosed for

exanple in U S. Pat. app. No. 09/957,959, filed Sep.
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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, botrylis spp, chaetomonium globosum, cladosporium herbarum,

fusarium spp, penicillium spp, stachybotrys spp, ventriculum spp, and the like.



to about 0.5% by wei ght, based on the wei ght of the

m xture. For exanple, the antifungal agent is present
wo c@aogdiout 0. 05% to about 0.5% from about O.PSEEPI®04/050498

about 0.6% or from about 0.05%to about 0.8% by

wei ght. For instance, the antifungal agent is present

from about 0.1 %to 1.0% from about 0.2%to about

1.0% or fromabout 0.3%to about 1.0% by weight. The

light stabilizers are selected fromthe group

consi sting of sterically hindered am ne |ight

stabilizers (HALS) and ultraviolet |ight absorbers

(UVA' s) such as for exanple 2H benzo- triazol es,

benzophenones, benzoic acid esters, acryl ates,

mal onat es, oxani des, salicyldtes, benzoxazin-4-ones

and s-triazines. The 2H benzotriazol es, or
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-t-but K droxyp eny enzotri azol e,
2 (2 ¥ '8 oxy- 5 t - but yl phenyl ) 2H benzotri azol e,
2- (2- hydroxy-5-t-octyl phenyl)-2H benzotri azol e,
5-chl d’pg)uggt_s(a@hzgs e select%iljrply the group consisting of sterically hindered amine light
hydr OﬁSaphg'QXHA)_S)ghﬁ. iearigey tighf @hgorers (UVA's) such as for example 2H-benzo-
5- chl Qria@eied -bededherlohet, obnzde daiy ektedsx yorvltesribinalep leamidbs) saldykates,
benz otyeh8&8-Lones and s-triazines. _
2-(3- sec but yl - 5-t-butyl - 2- hydr oxyphenyl ) - 2H benzotri a

zol e, Fﬁben z é g éz -h droprhen 1)- H benzotriazoles, are for example those as
oct yI ox eny %

set{ lna lied Etaﬁ 8? %rk Nosheh 4| 06; 2’5'_?_5%896 ({72 585 3, P74 910
(a5 e A o) e ﬁé?gmaz 20 SEFCRS S BR
2- ( 3- t43U8Y1 4303465 OB 3,58 1780%, A PS3.IRY GRIHKL 5:278,314; 5,280, 124;
oct a- (5@U$IQB|1 ;@we@my;)seamﬂ@@ ﬁyﬁl‘ﬁagé‘t; ﬁ,§$4)759; 5,563,242; 5,574,166; 5,607,987,
pheny|s)o72He hang Bt pis sl £ 2-(Rivyidy-d odeyény22Hngakbtastyle, 33,5
met hyl dﬂm&)ﬁlh}dr&)lﬂh@ﬁ%(%&rz&m e, 2-(2-hydroxy-5-t-butylphenyl)-2H-
2' begt}t‘:léél)le 22 ayx%OWt oéylp(hgnylpﬁ-r %ng%éé&\l@r pgﬂ%l 2)(@% Jﬂ)ﬁlu@&en

)2” % 2. ﬁh';ti henylgi‘r-, be?zﬁtsj} zté d%r?c Ia?_é ge tyl-2- hydrO)%l -5+ methylphenyl) -2H-
2. (3 tbe%tf? e, 2-(3-sec-bltyl- tbut 2 ydroxyphenyl) 2H benzotrlazole 2 (2-hydroxy-4-
2- hy drasiigpomenryp2ibRepsplizzis c AFFSHPMERAYAORB e PesiErieor -
2H benz &btis-¢-amgi2dydroRw((eBy)t2E benzdiiatolel 2-B-+H@RY-2-hydroxy-5-(2-(w-hydroxy-
(2- et hyk nawydeannyarosBstyPN Y dhedyiigH-Jenzdtritvpiel I X3 mhenihydrby-& h
| or o- %@%Z}@blﬁ bé’aZle'az%le &' (ﬁ t?b'u&l'Zmyur&J' 5~ abctyloxycarbonyl)ethylphenyl
hydr Xy 2: b SE Jéﬁétg@é eqwok@é I RABY bz opasll] 26054k
benz O%H%EZ{? %d)&é carb yIQtHy %enyl?s c\;{:pro Q enzcgt)nazoilé 9 (3-tert-butyl-5-(2-

PCT/ E
(2-ethylhexyloxy)- 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-



hydr oxy- 5- ( 2- met hoxycar bonyl et hyl ) phenyl ) - 2H- benzotri a

zole, 2-(3-t-butyl-5-(2-(2- ethyl hexyl oxy)carbo
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le, 2-(2-

hydr oxy- 3-t-octyl - 5-a-cunyl phenyl ) - 2H benzotri azol e,

5-fl uoro- 2- (2- hydroxy- 3, 5-di -

cunyl phenyl ) - 2H benzotri azol e,

5- chl or 0- 2- ( 2- hydr oxy- 3, 5- di-%a- cunyl phenyl ) - 2H
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exanplsaicykiet ehdnylbsrligykteh evwyphenyls sdidyviel| dibeazoylpFeeqrgp!.  bis(4-tert-
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nal onaetstgrs NQﬂ' (%rbgmhogrzﬁa:%&vﬁ 1)-2-methyl-indoline, Sanduvor® PR25, dimethyl p-
a- cyano- R, ( 3- dlphenylacryflc acid ethyl ester or
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ester, a-cyano-R—nethyI-p-nethoxy- cinnamc acid
nmet hyl ester or butyl ester,
a- car bonet hoxy- p- met hoxy-ci nnam ¢ acid nethyl ester,
N- ( ( 3- car bonet hoxy- 3- cyanovi nyl ) - 2- net hyl -i ndol i ne,
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nmet hoxybenzyl i denenal onat e ( CAS# 7443-25-6), and
w@andioyaeq{c) PR31, di-(1,2, 2,6, 6- PCT/EP2004/050498

pent anet hyl pi peri di n-4-yl)

p- met hoxybenzyl i denenmal onat e ( CAS #147783-69-5).

Oxam des are for exanple 4,4'-dioctyl oxyoxanilide,

2,2' -di ethoxyoxanilide, 2,2'-dioctyl oxy-

5,5 -di-tert-butoxanilide,

2,2' -di dodecyl oxy-5,5"-di -tert-but oxanilide,

2-et hoxy-2'- ethyl oxanilide,

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"-8r-tert-butoxanilide,

m xtures of o- and p-nethoxy- disubstituted oxanilides
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4, 740 oA mixtare ARG~ 94\8)8 2" e'fnyl:baail B2 toxiliddIBixiE BF o- BpdPOkdihd:d4 ;

5, 354 'dIZL%‘lhtute@ ox%r@l%es]aﬁd]mxtées%? o6 ar% %-Zthoxy ésuﬂ&@b@&&ll ides.
5, 543, 518; 5, 3; 5,597,854; 5,681, 955; 5,726, 309;

5, 736, 597 5, 942 62 959, 008

6, 013 PO%EoHely %%’g’e '%?i vakio ke b@eﬁ% quéz]s’q’b"z%faz'"A one).

6, 468 CorB0” 3p3(CASEIBANFRA)

4, 6-bi s-(2, 4-di net hyl phenyl ) - 2- (2- hydr oxy- 4- oct yl oxyph
enyl ) -TBe $-idzagsi o erjs-a@yoars@rdpheny-s-tribdig4, for @yemele kiCeyp ppmmercial s-
4, 6- biwgizife?, e chir reRinay | 48 heiayded -2 L(S2 Péertl iNay d8aX37 xhes19.p%pr S
-t r i azi7igsa2; 2 0éb-489; 5,106,891; 5,298,067; 5,300,414; 5,354,794; 5,461,151; 5,476,937

bi S( 2 ’5413@0?%‘353%49‘ QQ&%‘?;YJ )55@ 864, 64"1'9&{ OpPReRY b )y Sort £ bsagdene

hydr oxyeQ? d 19)(6y 1 7 060,5 3[ 8;187 919?321 598 and 64686958 fo;
2. 4- b|e§ eh4 %4 d| et y?hﬁq &(%l;e/ )Z yo p nyl)stnazme yasor‘b
hydr o>é§ﬁét r%tsz&y)f}s'ﬁe hfPEg fhﬁehafrypré K MSRORGAY-sdiagine £77 n
e, 2, M@ﬂgp@mm@m@ﬁ% leor()@enyl) s-triazine, 2,4-bis[2-hydroxy-4-(2-
hydroXyﬁkhmwyknhmmy¢¢b6w@WWEWGWEph@myH%MQmWﬂw€HWW%?@-
2, 4- biMr&yethy)dfpﬁb}(m'642,4(-cﬁmthylphenyl)—s-triazine, 2,4-bis[2.-hydr<.)xy-4-(2-
acet oxyed, %M%S%Xnﬁlaxd HronBptefn s hbeophenyl ) - ssbidrigabpe.e-

2, 4- bi %{k& eﬂm L %‘PMB@&‘QM,’) l frlgzmg 2, @ 4-bis(2,4-dihydroxyphenyl)-6~(2,4-

gl Zei)rsn‘(eg ;be 2,4-bis(4-biphenylyl)-6-(2-hydroxy-4-

oct yI GRYRHPBMGRE tewva*&%vﬁésa%%ﬂéwf RO o>
2- p he ﬁyc’rqurc[p@qxﬁghgrylb&? hygm(qeﬂ (% ERE- alaxlﬁxy Iaﬁryg;zopyloxy)phenyl] s-tri-
hydr oxips @gypis@x-yinghvemepi]e-[Bhyfiroxyiyiheryipy-4-hYd@xygrerylosy)phenyll-
Ny | OX ystizikey d, 4bieX-yyaioypihlboniyxy ibreme2i-der tutylbxyphermid-sigazine, 2.4-
2, 4-bi b%(za;dﬁ‘neﬂyh b&[b-ﬁ}‘d%mhl(é ndAgtdx@-2hyeeb @yt -§-BclaipEi o X
y-2- hys F 9% & X.]r@ %ﬁ%%xll no@lo;y 'ncﬁgelcsnﬁy gzoups) methyleneblst

| oxypH%‘Sw T( tge e&)yﬂ?)/hg J) Igéz <¥<y-9 é%anoxy ¥L>)droxyprgp0)ty)pheq{ll] -s- bu y
bi (2, i rf‘i?E“H P BHETIIE B2 PR 5. oM T PR 5.
hydr oxtyb{gjlr 0@y| é,ﬂ(yyls(ghyg_r_og&rpy?ctybwmpyllsopropylldeneoxyphenyl) s-triazine,

tri

D




s-triazine (* denotes a m xture of octyl oxy, nonyl oxy
and decyl oxy groups), nethyl enebis-

w@ 2904/00i13q 2, 4- di et hyl PCT/EP2004/050498
phenyl ) - 6-[ 2- hydr oxy- 4- ( 3- but yl oxy- 2- hydr oxypr opoxy) ph
enyl]-s triazine}, nmethylene bridged diner mxture
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 sopropylide
neoxyphenyl)-s-triazi ne, WO 2004/ 094120
PCT/ EP2004/ 050498 -7
2, 4-bi s(2, 4-di net hyl phenyl ) - 6- ( 2- hydr oxy- 4- hexyl oxy- 5-
a-cunyl phenyl )-s-triazine, 2-(2,4,6- trinmethyl
phenyl ) - 4, 6- bi s[ 2- hydr oxy- 4-{3- but yl oxy- 2- hydr oxypr opy
| oxy) phenyl]-s-triazine,

2, 4, 651 [l 5] 8- VO ¥ids dady S R&aRNE YL 0N DXEEO X YAE 08 |
io ﬁ%% ﬁ 6‘F\Qt%itnﬁﬂi-%{s[%)-%d'r%o%-m(ﬂu)tfﬁoyyr-ﬁy%wpAr'dp95xy)r91'er%'ﬁ-£-%ézﬁé, d

pheny F4&-siR-memydfisgy oy Z-hrraerpooRre s Hirar s B sho%y)
-p hen 91’1;-92,_4gi_mpth)ilpa@'ylHz—(é-hydraﬁd-(&dodecyloxy-z-hydroxypropoxy)—pheny )-s-triazine

4, 6- bars-4(6djs42 ddimagtybhehypB-erydroxy-26 trRechipot2-ydipxygrogedd-phetvttec y
| OXY- Riadihy.OFi@%APRO® [@BX Becialy ERanticals Serpt #.6-diz-{2A@metiiphenvi-He- )
400, gdgﬁf—4$p@$i:hﬁ4e&y)()xﬁlﬁjmoﬁﬁbp‘éxymélﬂl-)-s-triazine and 4,8-diphenyl-2-(4-
4'G'bh&ﬂ&§-%h%%ﬁ%&&&h&ﬁ@ny|)'2'(2'

hydroxy-4-f - (2- et'hyl hexyl oxy) - 2- hydr oxypr opoxy) - pheny
|)-s-triazine and 4, 6-di phen L-2-£4- fom th isting of
hexy! Ets BRI F?&WW)%?’%‘P % P &% P8 oA NS 4P RGP AT

t he ulePtabAnesiiarcles. fhe Prnzopfl5aaspssetiee (ii%XSs) are sel ect ed
fromthe group consisting of the 2H benzotri azol es,

t he besizepbe e pesntalaiothight shsdriversaeiselerted rdhghe geoXRITPHiSENI
the present ultraviolet |ight absorbers are sel ected
fromthe group consisting of

2- (2- hydr gxy=- b= ne BMbdsabkRenzot ri azol e;
2-(2-hydr§%¢¥‘{?§%f¥k@£§%igiﬁﬁﬁihkrZFLbenzotriazole;
2-( 2- hydr 3%y S g VPSP 25 Ry T .

pheny! ) - 2REREERGH TN grenene

3- ( benzot pdvbZEtnzopiazpl- ) Septdpte-4 BIRPIIRING T DX y hy dr oci nna
mate;  2- E-2-roly-dxgHeB binteny-Aeenzottpatlyy |  p

henyl ) - 2Hepepia0i-5-le@atlpeny)-2D-bén2etdayetty OXy- 5-t ert - but yl
phenyl) - 2biohgdaps 8-biaa liyibhenyorndnbiydsoxy - 3, 5- d

| -tert- buE%l-hycpoxjq@—’@y—!)&yﬁgrh&tr@l%mlzﬁb@z&’aﬁie;

2-(2-hyd - 3- 1 7 £ ot | .
0 h (e ny | 3/ i r2 %{%hé%ozxgt?-%e?:-b\p#%-t\éllpbu@lp%)tll)tbyl-benzotnazole,

Z0l e . .

2- (2- hydr 6% ?'%ng'é'%cfy%ﬁ'f WPDBHPEEF RS v | phe

ny| ) -2H bé Zrkyjt{rqu-%i%fcg-;5-methylphenyl)—2H-benzotnazol ;

2- ( 2- hydr eRpydoxpdE-gilagipmbatyPhepyi2amzgerieazol e;

2- ( 2- hy dr exphy@ox@ 8 @Raiyrethibetivg)-dayi-qtyli@nyl]-2H-benzotriazole;

nyl)-2H bQMQ&er&-@%@L@-S-[2-(0mega-hydroxy-octa(ethyleneoxy)carbonyl)ethyl]-
phenyl}-2H-benzotriazole;
2—{2-hydroxy-3-tert-butyl-5-[2-(octyloxy)carbonyl)ethyl]phenyl}-ZH-benzotriazoIe;
5-trifluoromethyl-2-(2-hydroxy-3-o-cumyl-5--octylphenyl)-2H-benzotriazole;
5-chloro-2-(3,5-di-t-butyl-2-hydroxyphenyl)-2H-benzotriazole;




2-[ 2- hydroxy- 3, 5-di ((x, a-di net hyl
benzyl ) phenyl ] - 2H benzotri azol e;

wQ 2402/ oxy- 3- ((x, a- di net hyl PCT/EP2004/050498
benzyl )-5-tent-octyl phenyl]-2H benzotri azol e;
2-(2-hydroxy-3-tert-butyl-5-12-(o0
nmega- hydr oxy- oct a( et hyl eneoxy) carbonyl)ethyl]-
phenyl } - 2H benzotri azol e;
2- (2-hydroxy-3-tert-butyl-5-[2-(octyl oxy)carbonyl
)ethyl] phenyl}-2H benzotri azol e;
5-trifluoronethyl-2-(2-hydroxy-3-(x-cunyl-5-t-octyl phe
nyl)-2H benzotriazole; 5-ch loro-2-(3, 5-d
i -t-butyl-2-hydroxyphenyl) - Zkkbenzotrlazole WO
2004/ 094120 PCT/ EP2004/ 050498 -
2-(3-t-butyl -2-hydroxy-5-(2- octyloxycarbonylethyl)phen

yl ) 5-chl 9. 3Q'b&§7|2 p}%r&;y%t(f JJc@r%@Laﬂ)onylethyl)phenyl) 5-chloro-2H-benzotriazole;
4-octyl oxy- 2./ %p% ﬁz% g,ﬁ, enone
e

4- et hoxy ‘}/ enzop none;

4- et hoxy- Xy%ﬂ’ ’EYP‘?’B%? 5%°r'?620phenone 4,4'd |

met hoxy- 2,4‘2"*“‘6‘3’ tRyBrireRsrreE?BBheno ne; 2, 4-b

i s[ 2- hydr étgmethofZreitygrpheqrophetp)’ir oxypr opoxy) p he

nyl ] - 6- megibifik-hgrotyri(@bulyloey:2-hydroxypropoxy)phenyl]-6-mesityl-s-triazine;

2, 4- bi s( 224-bild, mmwppﬂaﬁmyi Hydrky-4-detibyy@heapn\srbziectwasoragphe

nyl)-s- tH@;l CYASORBO 1164, Cytec; 2,4-d
'ZPQGBIV'S(Z ’% A dmﬁy DXk BRNR-s ngzaay' )-s-triazine;
phenyl ) 62,[1 213(%4 me pheﬂyl)(ﬁéz hddroxy—4 3:-do dne %? ﬂlo()%(Z hy?‘ox])qprcﬁ?xs)xypr

opoxy) - pR&H 'IS ”a§“et ri azi ne; 2,4- b| s(2, 4- di net hyl
phenyl ) -6 2{‘@3(?»9*@@6'3@'&?'3943(')(632 iR Q’Sb’ﬁsrd-"ﬂ@%eﬂ'%&%ﬂ? OHRIAPHRY pr
0pOXY) - 5- ogunghenylisplagmrey| | - s-tri azi ne; reaction product
of 2, 4, 6- tdaktis( pfadékt sib Dy HE@OX¥RREHkyY-Stridzht aithiisB&tyMi-Halb-
|sooctyl %2% &ab.o- propi onate; 2-(2,4-dibutyl oxyph

A

enyl riazine;

S o) ] gﬁ’ ol %&‘f’é#** SER e o ol e

t hyI i den é g % ht/ cix%dz cngxyc bﬂnylelh eoxypheny! riazirie;

nyl - 4-[ 2- H?Eﬁ%ﬂ? thd“’("B“ SEELHUTY - PYQS?’Q'Q"’%%P'EFR‘S}]&PO'HS’/?’%ﬁy)

phenyl ] - 6{F2cdmyidry@bydraypropyBugpisenylps-triazine;

nyl oxy- 2- hy-dis@xyipetapydnodeyd-phresyd besyltxy-R-auiiormeropyloxy)phenyl)-

2, 4- bi s( 2 shwseret hyl

phenyl ) - 62 2xpy ol Helfaanliyiodmbysis.expar opyl oxy

) phenyl " 2,4-bis(2,4-dimethylphenyl)-6-[2-hydroxy-4-(3-nonyloxy*-2-hydroxypropyloxy)-5-c-
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,B-tris(2-hydroxy-4-isooctyloxycarbonylisopropylideneoxyphenyl)-s-triazine;
2,4-bis(2 4-dimethylpheny!}-6-(2-hydroxy-4-hexyloxy-5-o-cumylphenyl)-s-triazine; and
2,4,6-tris[2-hydroxy-4-(3-sec-butyloxy-2-hydroxypropyloxy)phenyl]-s-triazine.



s-triazine; 2,4-bis(2-hydroxy-4-butyl

oxyphenyl)-6-(2,4-d i-butyl oxyphe nyl)-s-triazine;
WQ2eb4l09 0@, 4- di et hyl PCT/EP2004/050498

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, nonyl oxy and decyl oxy groups);

nmet hyl enebi s- (2, 4- bi s(2, 4-di met hyl phenyl ) - 6-[ 2- hydr oxy

-4- ( 3- butyl oxy- 2- hydr oxy- propoxy)phenyl]-s-triazine},

met hyl ene bridged dinmer m xture bridged in the 3:5',

5:5" and 3:3" positions in a 5:4:1 rati o;

2,4,6-tris(2-hydroxy-4-isooctyl oxycarbonyl isopropyl

i deneoxyphenyl ) -s-tri azi ne;

2, 4- bi s(2, 4-di net hyl phenyl ) =8= ( 2- hydr oxy- 4- hexyl oxy- 5-

a-cunyl phenyl)-s-triazine; and 2,4,

6-triaLambid qra?r(r%ntéﬁr(e%sélﬁ frcRidh, Yo ui@MreidgriareinRX R Qected

pyl ox en -S- azi ne. WO 2004/ 094120
PCT/ E %%ﬁ%ﬁ%%@ﬁ%§@1 %n anot her enbodi nent of the

i nstant invention, the ultraviolet Ilght absorbers are
sel ect ed FRBePRHdeEYes R BT StRE o

2-(2- hydr%mywsnﬁﬂaummGWVWAﬁ5ﬁ€w9ﬂ%@ﬂ¢ﬂﬁ@ﬁ@%¥ﬂ%azole;

2- [ 2- hy dr op-yyddxyt3aer-tut=502-orags-hyloxylbaniayledsolyictramileibyit v |
phe nyl] - ZEyhanzebti-agol e;

2- { 2- hyd ré){\é)‘yd%x} ﬁE}I buQIQSt[y Joctyi)xy[)éﬂ)gngzjethyﬂphenyl} -2H- benzotriazole;
nega- hydr£g%log% (me¥l%Q]ggy carbo nyl )ethyl]-

phenyl } {77700

2-{2- hydr%%?m§”?%??w%ﬁ? POBS [ 2. (oct | axy) car bony ) et hy
| ] p he ny| } 2 ‘24"%12 %@mfsrbiutg%[z Eydroxypropoxy)p enyl]-6-mesityl-s-triazi

4-oct y| oxryaCQon hy@@f@%ﬁ@mﬂmwnv') s-triazine with isooctyl a-halo-

4- met hoxyprabioheyellr oxybenzophenone;

2,4-bis[2; hM&Lf @ﬁﬁéﬁylﬁ)‘d(ah)lahﬂyylloctyloxycarbonylethyl|deneoxyphenyl) -s-triazine;
oxy- 2-hyds p J%@Qmaﬂ%%&m@r BBRSbYzSadd drddx®o-
o oo B e Gy RAT I opom sy o oo

i sooctyl ﬁmﬂﬁﬁﬁ proplonate

2, 4- bi 5( 42B5HHENGPYHseEYPYeRgYiseRRp RPN g EEPhony | e
t hyl ideneoxyphenyl)-s-triazine;

2, 4- biTsd paseht ahideret dmipbqanciorptainel&mndmeriy@mppxnds 4r-a(eligauery Prox y
* - 2- hyglyrRryeph@s. oxy) - 5-a- cunyl phenyl [ -s-triazine (*
denotes a m xture of octyl oxy, nonyloxy and decyl oxy

gr oupsr d pre% QSterrcaL]'Iy hlﬁdeFe larlc'flépg anla)f&i %}{le 'HI ﬁ@ﬂcﬁ Mllyl N-alkoxy, N-

oxyc a'rcyc oal%xy N- acyl acy N aral one XXInyerQ Xydénxy%kox;r or %%b&o%cyclo-

alkoxy hindered amines.

The present sterically hindered amines are for example tetramethyl-piperidine based.

Alkyl is straight or branched and is for example methyl, ethyl, n-propyl, n-butyl, sec-butyl,
tert-butyl, n-hexyl, n-octyl, 2-ethyihexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, n-
tetradecyl, n-hexadecyl or n-octadecyl.



The present hindered am nes are for exanple nononeric
conpounds or are oligoneric or polyneric conpounds.
wab@4ppHasent sterically hindered am nes are fOPCEERI0DI/@50498
N-H, N OH N-alkyl, Nalkoxy, N cycloal koxy, N acyl,
N-acyl oxy, N-aral koxy, N-aryl oxy, N-hydroxyal koxy or
N- hydr oxycycl o- al koxy hi ndered am nes. The present
sterically hindered anmines are for exanple
tetramet hyl - pi peri di ne based. Al kyl is straight or
branched and is for exanple nethyl, ethyl, n-propyl,
n-butyl, sec-butyl, tert-butyl, n-hexyl, n-octyl,
2- et hyl hexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl,
n-tridecyl, n- tetradecyl, n-hexadecyl or n-ocradecyl.
WD 2004/ 094120 PCT/ EP2004/ 058498 -10 Cycl oal kyl
groups i ncl ude cyclopentyl and cycl ohexyl ;: typica

ar al k}ﬁ’ﬁé’g’{% %%% nlclﬂn% ch%SenE?JAE y)}clohexyagf@t J?a‘}f(kll Q%WILde benzyl,

a, a-d dered am ne

st abi P‘f"ﬁtgy}gnzélr B &E‘?tqy'b‘f{'%é\)/\ﬁhe"et the art. They are

di scl osed for exanple in U S. Pat. Nos. 5,004, 770,

5, 204 HARBd aBneG@gizg5 e wé) kBgpin gg_grt Tipy 1712508% for g(arl@eéln %? 8,
5, 145p898s. 5,064.20.6,206673. HH98b4,, TRG544.65, 112500, @9154 378, 5,145,893,

6, 2715316456, 6,88392s, 044,006 637175 8492,061, 43,546 6,4720096] abl SS.

pat ent, APRic&at N@NedNass17 60 I 151601 dnbi bepdla, Aagaieaay. 16,
2001 2&@ 5/714,717, filed Nov. 16, 2000. U S. Pat.
7

1,377, 6,392, 041 and 6 376, 584 di scl ose
hlndered h drox al kox

hydr oy ] 6%\? 67%%1?1*?9% 841§f‘da%?7fi ?Bfg?%“e O G ppyalkoxyamine
hy dr oRgeabdenyeydeaHopemise sapiizesdpderedfpvirogikogaming iijzers are also
N- hy d rmxey &l Ndadegryakp Hiedeesd argires. (9ENORIGALNORol  HALS. The
present sterically hindered am ne stabilizers, are for
exanphfe ﬁ}e‘sgh‘t’ QEr@éﬂy hidlerdq Brmife- staBilid -ard Y tekayripp i4-}ﬁﬁif0i><)dj T65 tetra-
1-all Bé)eﬂwﬁp %QIE QAN sy o0, 86 b-BldnRIFdBdInR 11 BEN:-6LhyaiRxy-2,2,6.6-
1- ben%%rar%et Ipl%{ d(!‘ln% Q[s( gﬁ-tgragethy‘: PJ]Je gebéégte mseg%lfsﬂjétrg}ﬁethyl-

bl S( 2 42>ngld)@ f‘gf“}aghe fs 3526% Egnta[r)netLyl % e?;yf? %%%é ;%llsm -octyloxy-
- bi S( 1, 2? 62 tegar@athﬁ éﬁlpﬂl tSﬁg?FateZ]_ %f) %)%éf,q r&eth -48 gen ) n-butyl-3,5-
bi s ( 1-ifertuivigxydroxperzyBaGat.o thea RIESAAE. 41 p &3@¥dr°épg?1“)'> 2,266-
sebac adrenetripi4jdioxRip@idi6e Brdpwerna et Hiyder of- Cm'm@r“i’edf;?tej of N.N-
N- but yelsg23 6 B-tetrdhicthil-@piberit)beyd methyldnydthmipx y b ez y |4riwrtcoviertin; 2.6-
the c Qﬁﬁi&@ﬁﬁtﬁazﬁé trL(Z(Z%ﬁhé(nd‘ﬁéﬂ?ﬁMﬁbtpE}M}I)) nitdotacdieted tetrakis(2,2,6,6-
tet rangt e 4Af3|pQ'M)ql)r1Q)ﬁ)ﬁ@ht%ﬁétrgdam&ylg’@d $ WG CA dHakedPPiisth,3,5,5-
lb: gegrtciror tl'gl%?era{zn%on%@n g&%l% tf;z,% 69 tra '}/% endlnae]%g-stiarylo%yng Sea:
i e AHEIPRTE CRy L4 AR o ol Db g
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-tetramethylpiperidyl )-1,3,5-triazine
and 1,2-bis(3-aminopropylamino)ethane, the condensate of 2-chloro-4,6-di-(4-n-butylamino-
1,2,2,6,6-pentamethylpiperidyl)-1,3,5-riazine 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-



dichloro-1, 3,5-tri azi ne,
tris(2,2,6,6-tetranethyl -4-piperidyl)

wordmiobgaee i acet ate, tetrakis(2, 2,6, 6- PCT/EP2004/050498
tetramet hyl - 4-pi peridyl)-1, 2, 3, 4-but ane-tetracarboxyl a
te, 1,1'-(1, 2-ethanediyl)-bis(3,3,5,5-
t et ranet hyl pi per azi none),
4- benzoyl - 2, 2, 6, 6-t etranet hyl pi peri di ne,
4- st earyl oxy- 2, 2, 6, 6- tetranethyl pi peridi ne,
bis(1, 2, 2,6, 6-pent anet hyl pi peri dyl)-2-n-butyl -2-(2-hyd
roxy-3,5-di-tert- butyl benzyl) nmal onate,
3-n-octyl-7,7,9,9-tetranet hyl -1, 3, 8-tri azaspi ro[ 4. 5] de
can- 2, 4- di one,
bi s(1-octyl oxy-2, 2, 6, 6-tetrahet hyl pi peridyl) sebacate,
bi s(1-octyl oxy-2,2,6,6- tetranethyl piperidyl)
S u C Ci th&)pz rd &g%r dgﬁe %yl?illdhrg o? er}lgﬁﬁb%ﬁ&ﬁsan@)m -stearyloxy-2,2,8,6-

uﬁhdmgrrea{ hcoln ensalapn rPlroduct o N,N'-bis(2,2,6,6-tetramethyl-4-

4 i pEFIT

4- ﬁDPﬂ'PFGF‘%/ ]??@"‘Eth%e“ﬂ!ia[f'ﬁ? o?'lﬁi 14 %C'%‘e’?"P’P rgzziﬁ dlCthI‘% ‘ha Sdriazine, a
condepggneatiqyf product of 1,2 bis(3- ammopropylamlno)ethane and 2.4,6-trichloro-1,3,5-
2- chl oipaneds 64 i s(iflanmnoR @B iterpmatwpigerignedCAS Ree - HABPHSASHI p
er i dyN-(,2 66 tasalethyr-4-@idaen-dogeaghuccinimid, N-(1,2,2,6,6-pentamethyl-4-
1, 2- bisdidnAbdagBlcemid, am Na)ekdyenres,o-itbetgondensale4-ob-
2-chl glglrg[4 é]de@ang la rgaéhon rb&\!lt:ty)} ﬂf@ @Qtramethyl -2- cycloundecyl -1-oxa-3,8-diaza-

i g 263 [rng]ggergg]g hyl, pé ﬁ&b %L) 1:|'Jb§('1 225 5-bAGh NG -Briay-

acet yI°"y3’a W& & h?‘yg%@ ert'eet ﬁN e }7 '@'\i P2OY tetraé“f:%’%@f”r 0
[4.5] @¥ E@heéa“’fthﬂend‘i‘ Byre, d"*%”cﬁ"ifd’é% l‘y mpthyleni-alonic acid

(2, 2, Germeio--byretybigpliding.. plp‘iﬁ\@]“qﬂm‘yPF)YW?‘Y‘b(F PRF-srareBY-4Pitie,
3- d Od @@yslioxdhe,(rdacin 2rofictef preleic ane bitinydridedo-A4M-QRENHL0GY B20:6-
PCT/ EP&Mlqagﬂ%eridm&& 1,2,2,8,6-pentamethyl-4-aminopiperidine.

pi peridyl)pyrrolidine-2,5-dione, a mxture of

4- hexq”ge%% g dere%gglne md?talgo‘%reXLe%Me %ma)ur@s @escnbed in U S Pat. No.

et L AgRpEO 3-8, BLEELG A 1 o

plperPdV] W@VHﬁﬁFﬂ?Fgﬂﬂﬁ?éﬁﬂn a2 Agt 1ot 102 1-d-1, 142, 143,
4- cycl1c5=h1ekfy1l Bl g2 1651 B§IRD epuppre1oA 32 o sqiqY- S 234 Na, 5:950.783.
condensati on product of

1, 2- biTeé Sericdy F@REDO@He a3 AD) tetohadighe apnapounds described in U.S. Pat.
2, 4, 6-Nok. i6@hi| 304 a d.293 2%; foﬁd&in@%ic&ﬁboms asRbskrib&sin claims 10 or 38 or

4- but y| &912202,36,@@ ditd.anmet hyl pi peri di ne (CAS Reg.
No. [136504 96-

SI- ( ﬁl— (foeG E'gszgt gtgr%glggad?é%Tlneg m y4also%¥ lh?)se subst‘?u(;ie%cylhg H%{%Jn rﬂy 91
p| per i ruiycpxy suﬁstlasﬁéw QY écir BTRP ﬂcompounds such as 1-(2-hydroxy-2-methyl-
2- UNdeuspbe)7;oTtadcadyibu 2R ARty inegd. 3 B ZAeNIReEY)-
Spi r o] éhellideoane?.2.66-tetemettyipderidps. ¢d iattiomfroduct of 1-oxyl-4-hydroxy-
7,7, 9, £deabibadbbyiline2wity £ o demyl fol- ex@adhd- CR-agiaxy-2-
4- oxospi I9ro;{o ﬁﬂy@%-g@ €6 ﬁﬂgne%p;b seidiner oy.Alidoky,2-methylpropoxy)-4-
1,1- bi S @?p 539: Ipﬁ%ﬂh rret hyl 4b|sf()’i gﬁfd}o@}ﬁl Lmethylpropoxy)-2,2,6,6-

°Xyca§?§9« Hlr AT L gy e

per | dy*Ptpaﬁ@%?ﬁ%FW')eneduﬂPﬁ%e dPuLe Blfdmﬁf“‘ 'Pf°"°’g’52266'
4- et Hepeyethiipptigin-ére- mapuetiice aci Bs(Ryron-2medyigongxy)-2,2.6.6-
pent anmet hyl - 4- hydr oxypi peri di ne,

pol y[ net hyl propyl - 3- oxy-4-(2, 2, 6, 6-tetranet hyl - 4- pi per
i - dyl)]sil oxane, reaction product of maleic acid
anhydri de-a-ol efi n-copol yner with 2,2, 6, 6-

t et ranet 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 may al so be one of the
conpounds described in U S Pat. No. 5,980,783, that

w0 g00d09aeunds of conponent 1-a), I-b), I-c), |PCI/EP2004/050498

l-e), I-f), I-g), I-h), I-i), 1-j), I-k) or I-1), in
particular the light stabilizer 1-a-1, 1-a-2, 1-b-1,
l-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 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
conmpounds as described in clains 10 or 38 or in
Exanples 1-12 or D1 to D5 therein. The present
sterically hindered am nes n#y al so be those
substituted on the NNatom by a hydroxy-substituted

al kox retﬂ}ﬁ}yendfn%& i € &r %‘mwméﬁlyﬁ&ﬁﬁm@ﬁl propoxy)-2,2,6,6-

1- (2
pr opo% ! y'%"e"d'" Py Y T By E Aet hyl pi peri di

ne, 1-(2-hydroxy-2- neth Iero OXY)

4- hex Bteitedmesdgxipes pcogrdip et %%%S?féﬁ’@ﬂtﬁyr‘%d‘bfé’ref‘ﬁlpﬁe t he
reacti on product of 1-oxyl-4-hydroxy-

2, 2, 6, 6- t i aRiBydtbipEtii-dy)sebawstet h a car bon radi cal
from t - anydd Lephedtamethyidipdrdayid esyeat2-

met hyI pr 0@(@%!%6 A@nQr}{c%Qi irea-n (55-Grek- Slyi-AREbNhBIRGRbE T ne
, 1-(2- hy oxy 5 met hy propoxy)- -
0X0- 2, 2, tetrane

er
bi s( 1- (2 ‘ﬁ?ﬁﬂ?"?ﬂ?&?zy %’r%%/aﬁlgt g e"dme ) 2,2,6,6- tetranethyl
pi peri di ntHeaplop- %@Béeé’%i‘f%y'p'pe” ine;

bi s( 1- ( 2- WSt Espetisptgi-rr ks 2 6 6-

tetr anet hwymnmqat,cd prndu,*.oyzm)d]cagfp @-att ectylammo s-friazine and 4,4'-hexa-

bi s( 1- ( 2- Ryeiessiyardnoislydrptdapopeyginel, 2, 6, 6-

tetraneth lemn&%{aildﬂ bBaubtoli-(-nyRids/eihy @2 @ 6-tetramethyil-4-hydroxypiperi-

bi s(1-(2- Ry drox¥meadiet hyI pr opoxy)-2,2,6,6 WO
2004/ 09412%(:0?5:1- saFo procpu e%&nethylé‘]hgbls (amino-2,2,8,6-tetramethyl-
t et r amet h§1’p tarate or

2, 4- bi s{ NP} ei“" éa"ﬁ %l?bé?( n?‘reth ro o2 -
tetranet hiﬂ’akﬁ( ?6% ’%H‘iethlpli’e%?ln]“y'N %ﬁ‘f a%%( ol

i N0} - 6- ( 2iekpK( BR G ehpMePiPRYYiO- %Y')t1r2r3éi’P‘?f@tet’aS%’?°t‘yéi’Eﬂ e

hi nder ed adfcemessatpEodudiof &y-diahlobBeopiroigefieziie At | on

i ncl ude f QdxarXRERRbiRImIno-2,2,6,6-tetramethylpiperidine);

bi s(2, 2, 6 NG RE-LARBLBYERIYRES 3 64-FentdmtybipS@Dag@nEs-s-triazin-
b| s(1,2, 2% IGp Oggmo a;gégog,l,eperl din-4-yl) sebacate;

(1, 2 2
(3 5- di -tgét?meﬁﬁ ™ Q?E%M%}Bmgs/v[g emm“‘%)%%% “fal o- nate:
4-b e n z8% I6t96 “’ﬁp‘peﬁd'“@" Cé%lfé"mr'ﬁeet hyl pipe
ri di nNg 226&9%%6@3%9”98@ 4ghnglodsosucPe et hy |
pi peri di né:1- acettM%f(GZtet@mGhy@lp%r@'tl f-AfrecdepysupdingEded di n- 4-yl)
ni tril ot r uagel,atayloxy-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, ethyl acrylate and 2,2,6,6-tetramethylpiperidin-4-yl

acrylate;



pol ycondensati on product of
2,4-dichloro-6-tert-octylam no-s-triazine and
wdad2eb40haz@- net hyl ene bis(ami no-2, 2, 6, 6-t et r BOEFEP3004/050498
i perid ine); polycondensation product of
1- (2- hydroxyet hyl ) -2, 2, 6, 6-tetrranet hyl - 4- hydr oxypi per
i - dine and succinic acid; polycondensation product of
4, 4" - hexamet hyl enebi s- (am no- 2, 2, 6, 6-tetranet hyl -
pi peridine) and 1, 2-di bronoet hane; tetra
kis(2,2,6,6-tetramethyl pi peridin-4-yl)
1, 2, 3, 4- but anet et r acar boxyl at e;
tetrakis(1l, 2,2, 6, 6-pent anet hyl pi peri di n-4-yl)
1, 2, 3, 4-but anet et racar boxyl ate; pol ycondensati on
product of 2, 4-dichl oro-6-notiphol i no-s-triazi ne and
4,4" - hexanet hyl eneb is(amino-2,2,6, 6-tetranmethyl p
i perid i , rene and N~(2,2,6,6-tetramethylpiperidin-
N, N, N &E%:ymrea rl\!g eecyl%a-lellawldg(sgut yl - 1( 2,6, Sé%t anmet hy
| pi per i di HUBESTY -s-
PP 1 b0 e AR AP R SRR B RHBIR ene
bi s(2, 2, 69%P R yEIRSEHYE BIHEFEE T N2y é?a?ret?d%é’ﬁ'r‘e&}y'é'fe”d'““*
N2, 2, 6, 6¥)peknidri@imalyinigd: per i di n- 4-yl - n- dodecyl succi ni m
de ; 2,2,4,4-tetramethyl-7-oxa-3,20-diaza-21-oxo-dispiro[5,1,11,2]heneicosane;
N-1, 2, 2, 6¢ i barpatshybgdtiperrokst, 20-0dzay of-dode .yl Zdeei ni
m de cosane-20-yl)propionate;
N-1-acet yl ac%én roélcﬁ ép RI&rQlUZ{?RE‘MEBhQ%{rén@ hﬂ"l%xayilze d;QzQQﬁ&M' S
ucci ni m de 4 oxy- 2, 6,
6-tetra nitIRP g eRSAE g | condensat i on
product of 3% 2& Géhteé'ﬂ‘l‘e V'%"e@d' V&Féﬂ'@ %"ﬁ%’a?rbfVFt§Z| ne
and 4, 4" - hé—ﬁlﬁ,ZZGG pentamethylplperldln-4-yl)24-dltndecyl butanetetracarboxylate;
met hy | ene bilys¢naemation-pRgiuRt of3. Bois( iettdinzeting 2ydropieihe) 2 4¢hi 1 prisyaoxa-
1, 5- bi s( 2 sp2oiSs5)radcare rrammdtiyn|2pid pattrieirrcadboxylbty and 2,5.6,6Hetez a- 4
- OXOPI OPaAREyl-4- g@@,@},@ém of nmethyl nethacryl ate, ethyl

aglr‘ y: g: 2 ?% engat& @%1@*%M93Wr&§eﬂyiﬂzﬁw 10-tetraoxa-
G T

N- (2, 2, 6, 8PS PAREEHITBi peri di n- 1) mal ei i de:
1,3, 5-t 4 dfBs(@6. %tewmethsﬂﬂpa@w'? e %mi*n EARETESPEPoxy - p
r opyl ) i soeyiemndet € 4-aghoeSH- BRIV RERN Bt ai ni ng units
deri ved f rcomeliyipi@et(i@ediyed; 6- t et r anet hyl pi peri di n- 4-
yI ) oxal ami ,dmaxarydﬂ]ylﬁrﬁbiﬂﬂl-mndle{-(z,2,6,6-tetramethylpiperidin-4-yl)amine];
capolymer of N-(2,2,6,6-tetramethylpiperdin-4-yl)maleimide and a Cz-Cas-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-21-0xo-
dispiro[5,1,11,2]heneicosane-20-yl)propionate;
1-cyclohexyloxy-2,2,6,6-tetramethyl-4-octadecylaminopiperidine;
bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate;
(2,4-bis[(1—cyclohexyloxy—2,2,6,6-tetrame’thylpiperidin—4—yl)butylamino]—6-(2-hydroxy-
ethylamino-s-triazine;
bis(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) adipate;



2,2,4,4-tetramet hyl - 7- oxa- 3, 20- di aza- 2l - oxo-di spiro[ 5,
1,11, 2] henei cosane; Cl12-Cl4al kyl

W@2{02/02414) 4-t et r anmet hyl - 7- oxa- 3, 20- di aza- 21- oXBCT/EP2004/050498
ispiro[5,1, 11, 2] henei - cosane-20-yl) propi onat e;
reaction product of epichlorohydrin and
2,2,4,4-tetranet hyl - 7- oxa- 3, 20- di aza- 21- oxo-

di spiro[ 5,1, 11, 2] henei cosane;

1,3-di (2, 2,6, 6-tetranet hyl pi peridin-4-yl)

2,4 di tri decyl butanetetracarboxyl ate;

1,3-di (1, 2, 2, 6, 6-pent anet hyl pi peridi n-4-yl)
2,4-ditridecyl butanetetracarboxyl ate;

pol ycondensati on product of

3, 9- bi s(1, 1-di met hyl - 2- hydr oXyet hyl ) -2, 4, 8, 10-t et r aoxa
- spiro[5.5]undecane, tetranethyl

1, 2, 3, 4- byl B3RBLEIFQIGRS DO NeridlaE R Emikol-LotProfadagilel a-

g?t hyl 4- Wﬂfy&?&%ﬁ etpy%ropcgy)-tl Iﬂﬁim)()ppj W&QBQEI@%Q&IH PJ' pr oduct
3, 9- bi s( 1, HIREEASMPEP RGP ST SCRY PP 0_ t et r aoxa
- s pl 0[ 5 15% I’eﬁi{%e gﬁt@rlprof:%{)-lé gﬁ%iletﬁ%yloxy “2,2,6,6-tetramethylpiperidine;

1, 2, 3, 4- bisGfrdvary-ameririers)f-af erteamgthylpiverting -yl segacgient a-
met hyl - 4- igdemyrpi-2-peliyipdpoxy)A26.6-tetramethyipiperidin-4-yi) adipate;

1, 4- bi s( 2 22-peNGrb-Bldoarreteinydqpbpe A eb-eradetiyipiperidln-2yiiaN-butyl-

i met hyl - | amiflo diagdoxferaRi-ORane; reaction product of
4- am no- 2 'th% regctlgn Jrc%tzc( @EELLQM lcﬂllor’r%%ro&)dd {b% @Qﬂmh?ﬁbﬂ@ammo] 6-

met hyl ol acg r

1, 6- hexamsq?fy? t"az'n%w'th F'ﬁ-?sgrammfprﬂl)ftﬁy Ieﬁedgmge)t[céts F ggrr%% hyl pi
peri di n- 4- § O Wg] copol yrmer of

N-(2, 2, 6, BeERPPaReiFHepi per di n- 4- yl)nalelnlde and a

C20- C24 al pha- ol efin; poly][3- ( tetranethyl
pi perid i n-4-y|oxy)prgg -neth SI| ne ;
pol ycondensati om produgt of o

24d|chlgh?\o\6)/?|\|- N (2, t hyl pi peri di
1, 10 d| eN eyl )

3-(2, 2, 4, thyl - -iﬁi%gyzo%éyaza 21—3%9v~\H|sp
rof51,1 Z]ﬁgkéﬁﬁgsane 20- yh—Fpr opi onat e;

1- cycloh onxy|2 6,6-tetra hyI-4-octa?£E§L?m
nopi peri di ne; N

bi s(1- octyloxy(é 2,6, 6-telrafret hyl pi peridip-4-yl)
sebacat e;

(2, 4-bi s[(1-cycl ohexyl oxy- 2,2,6,6- tetranethylplperld

i n-4-yl)butyl am no] - 6- ( 2- hydroxy et hyl am

i NO- S-ib WhidAZ iisreh 1 to 15, which is disclosed in Example 2 of U.S. Patent No. 6,117,995.

bi s(1-cycl ohexyl oxy-2, 2, 6, 6-t etramet hyl pi peri di n-4-yl)

adi pat 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;



WO 2004/ 094120 PCT/ EP2004/ 050498 -14
2,4-bis[(1-cycl ohexyl oxy-2,2,6,6-pi perid in-4-yl)

W eaoglogd120 | no] - 6- chl oro-s-tri azi ne; PCT/EP2004/050498
1- (2- hydr oxy- 2- met hyl propoxy) - 4- hydr oxy- 2, 2, 6,
6-tetramet hyl pi peridine; 1-(2-hydroxy-2-nethyl
pr opoxy) - 4- oxo-2, 2, 6, 6-tetranethyl p iperidine;

1- (2- hydr oxy- 2- met hyl pr opoxy) - 4- oct adecanoyl oxy- 2, 2, 6,
6-t etranet hyl pi peri di ne;

bi s(1- (2-hydroxy-2-met hyl propoxy) -2, 2,6, 6-tetramethyl p
i peridin-4-yl) sebacate,;

bi s(1- (2- hydroxy-2-met hyl propoxy) -2, 2, 6, 6-tetramet hyl p
i peridin-4-yl) adipate;

2, 4-bi s(N-[ 1- ( 2- hydr oxy- 2- netthyl

propoxy)-2, 2,6, 6-tetranethyl piperidin-4-yl]-Nbutyl-
am noj - 6- go%’coné@qg’a% .0y ﬁ%chl&@%-fe@o&yrahﬂ@é Eine 384 hexa-
reaction |%pmmna

ethylen |s( mino 2 6 6 -tetr
r2n ?]- O bl_ 2[ ( E)Hga?jgsagonlp Iozr(iiu&t ?/ 1#% _hy r’o)fy?]thyl) BIZ eg{ellradrAem;l-ﬂ-%%!'o)(ygilﬁlgriyl a

N, N - bi s(49 =& sHesppeeqsy| ) et hyl enedi ami ne) [ CAS Reg. No.
191680- 81N.B]N'Natrichkisith&-bieletvpcAAfeP-raftanfethypiteridip-4yamipe-<hiaziy N
N Ni " 231-111b-dibmifd-4(7GliB}ie@are; - N- (CHZ) e NN Y M N NI ,
NNJ V WMCWIWZQ@Q@an%Wnde y)&badite; N Which n is

from1 t 0, J—ﬁs[ﬁ NEI’OI%Q/IO&(@ 2@'63&&%@I§pénmn E%)&Iml‘nﬂo]g (ﬂfydr&ly—s

Patent No, 6 1&Zm33§ For exanple the present

hi nder ed % ne
of l?fs(1 cyclohexyloxy 2%8¥e?amerhylplperl in- 4yl) g&p%%p consi st ng
2 A-bis[(1-cyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-chloro-s-triazine;

1-(2-hydroxy-2-methylpropoxy)-4-hydroxy-2,2,6,6-tetramethylpiperidine;
1-{2-hydroxy-2-methylpropoxy)-4-oxo-2,2,6,6-tetramethylpiperidine;
1-(2-hydroxy-2-methylprapoxy)-4-octadecanoyloxy-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;
2,4-bis{N-[1-(2-hydroxy-2-methylpropoxy)-2,2,6,6-tetramethylpiperidin-4-yi]-N-butyl-
amino}-6-(2-hydroxyethylamino)-s-triazine;

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

191680-81-6); and or
| ]
N N

the compound of formula
7= N (CH)——N NN
N N N
h
—C, N




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

bi s(1, 2, 2, 6, 6-pent anet hyl pi peridi n-4-yl) sebacate;
wael2q01/02412) 6, 6- pent anet hyl pi peri di n-4-yl) PCT/EP2004/050498

(3,5-di-tert-butyl -4-hydroxybenzyl ) butyl - nal onate; WO

2004/ 094120 PCT/ EP2004/ 050498 -15 pol ycondensati on

product of 2,4-dichloro-6-tert-octylam no-s-triazine

and 4, 4' - hexa- methyl eneb i s(am no-2, 2,6,

6-tetranet hyl pi peri di ne); polycondensation product of

1- (2- hydroxyet hyl ) -2, 2, 6, 6-tetranet hyl - 4- hydr oxypi peri

- dine and succinic acid; N,

N ,N,N'"-tetrakis[(4,6-bis(butyl-1,2, 2,6, 6-pentanethy

| pi perid in-4-yl)-amno-s-triazin-

2-yl]-1, 10-di am no- 4, 7- di azad&cane;

bi s(1-octyl oxy-2, 2, 6, 6-tetranet hyl pi peridin-4-yl)

sebacat e;

2,4-bis[(1-cyclohexyl oxy-2, 2, 6, 6-tetranet hyl pi peri di n-

4-yl) t')nuv{h%? 'é'?n%r?‘o‘]q? g);( 2- hydr oxy- et hyl am no-s-tri azi ne;

bi s(1-cycl ohexg/l oxy-2, 2, 6, 6-tetranet hyl Pi peridin- 4-g/l )

adi patltés;contemplate that combinations of different classes of uliraviolet light absorbers may be

2, 4- biexspigvad direvtissvifiepit slegpes of 2hinger@L givinge may] ibp -e@RIgYEd (51§t 91 a

M No] usuighthter Wrdgred phigezandep N-akexy Dinfiepedr apviy)- Alsqresimiyipdtions of

Pr OPOXilhviofkt 1) BoErMeYs add nd@edimin@i nfag BrRnkiydopdiyibe Brhpthydae ;

1- (2- hydr oxy- 2- et hyl pr opoxy) - 4- oxo- 2, 2, 6, 6-t et ranet hy

| pi PeId; fleld is then:lef Fe%_pmeQ{ c%?ﬁé(n'sgg'amégswg different sterically hindered amine

br ODO)ﬁX s-tii-liz%g:st a@%gs?grlleoyteriggﬁy h_in%érezd’a%ing ﬁthesl:aEilgg%Fim Ilean (Bgl.ﬁt}a-dl .

ora

bi s( 1 POHYWFBBE - 2- et hyl propoxy) - 2, 2, 6, 6-t et r amet hyl p
i peridin-4-yl) sebacate;

bi s( 1-ThLlghtydiigeryar@enpioyeh iplths cevpesitss ot Dis pvedioBat e vt A gt By p
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2, 4- bi"EP'E T ohexyl oxy- 2, 2, 6, 6- pi peri di n-4-yl )butyl a
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191 680kigitvedipn fraamfth%ae 1¢%hy weighregthen torf wefiahtrafring eptify] niigtulg. 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;0;, CaO, MgO or
ZnO.

Calcium oxide {CaO), magnesium oxide (MgO) and zinc oxide {ZnO) are particular examples

of additives that are especially effective in the present invention.
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ultraviolet [ight abosrbers and hindered am nes may
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process conprising at least two different sterically
hi ndered amine |ight stabilizers or at |east one
sterically hindered anmine |idht stabilizer and at
| east one ultra- violet |ight absorber. The |ight
stabilizers are enployed in the conposites of this
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mi xt uroéxe CWPSItherRagrPﬁ egpl?yﬁde%s cons&x&&l\?ﬁ %%éunlgng materlals I?or exaanIom

about 9eckog-tTencingy BRftes 8 MOrPG g e dogupiss: é'B'ES’lﬁf ’°°%"%569'

from cdoe the BOBNE MR QTIPSR ity ipr ereRiHAtom i wpliceipnst g interior
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produced from wood, thermoplastics or metal, or combinations thereof.
The thermoplastic resins are synthetic resins and are selected from:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycdloolefins, 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);
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nor borgge%ggockpog,%rggrgg%llngu@d (which optionally can be
crosslinked), for exanple high density pol yethyl ene

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

6. Aromatic homopolymers and copolymers derived from vinyl aromatic monomers including
styrene, a-methylistyrene, all isomers of vinyl toluene, especially p-vinyltoluene, all isomers
of ethyl styrene, propyl 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.

Stereoblack polymers are also included;
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(LDPE), linear |ow density polyethyl ene (LLDPE),

(VLDPE) and (ULDPE); 2. M xtures of the polyners

nmenti oned under 1), for exanple m xtures of

pol ypropyl ene with polyisobutyl ene, polypropyl ene

wi th pol yethyl ene (for exanple PP/HDPE, PP/LDPE) and

m xtures of different types of polyethylene (for

exanpl e LDPE/ HDPE); WD 2004/ 094120 PCT/ EP2004/ 050498
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hexadi ene, dicycl opentadi ene or ethylidene-norbornene;
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W th poly’f'relgs Aent 1 oned in ) above, for exanple

pol ypr”B‘E?Waé;ne/ et hyl ene- propyl ene copol yners,

LDPE/ et hyl ene-vi nyl acetate copolynmers (EVA),

L DPE/ eftohgrolemees aae sogdhimers meyi heveoystst opspiuse ifcipipg)syndiotactic, isotac-

L L DPE/ tis Wéi-ishibdBiRir Atkofd wiserechtactia pdyeten ak ipmigrreg r Stereapigtio ppiymers are

pol yal Jeylngkied: car bon nonoxi de copol yners and m xtures

thereof with other polyners, for exanple pol yam des;

4. Hydrocarbon resin for ex - ir '

hydr ogén%? ed”noar ?fiv'gyaf rlgr?)a(rg'% m?rﬁ'ﬁﬁ%‘% aggteyg’%) ortag]%t%regﬁg)r
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and del%/ AYPETefST SYFENE, 9nd _acrm!grv’trilehﬁg, H]?QWIOQHV) on polybutadiene;

St er ecstenelGeniiprdrile ae] welivh gethacrylate on polybutadiene; styrene and maleic
anhydride on polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on

polybutadiene; styrene and maleimide on polybutadiene; styrene and alky! 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;
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13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain

ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
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14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene

polymers or polyamides;
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pr ecursg%?’gm?%ré’\ez aldehyge ey yani des and copol yam des
derived from di anmi nes and di carboxylic acids and/or

f r om &p Indwardroxyiinselvdessiodss or t he correspondi ng

| actans, for exanple polyam de 4, poly- am de 6,

pol yamk denstirfed aek@s redivs Qerivédl/ b copdifeBters bidhtlidted 0 luysatmieke
11, in|c¥'§oWhéj&|dJ-zﬂ1 p@)ﬁﬁm&oﬁbls alQUnY 3dW6lRS a8 Er@sElﬁhr@@gd‘nt’é (€124
m Xyl Egha%be%%%%mem jf@aq(gnp{h&eoa&llogﬂanm{; ,y@m des prepar ed

from hexarne enedi am ne and | sophthalic or/and

terephthalic acid and \évl t gfor \émtttthé)ml tgsnforexgm eteoome{gC as
nodi flzngrOﬁsIBFabI%ichFsgs erived from substituted acrylal ple epoxy acry

pol y- Xiep, upthareraprigisRACHERERYEPY | ene t er epht hal ani de or
pol y- m phenyl ene i sopht hal am de; and al so bl ock

copol e rBydOésing, pelyeatbross@iremit dopinte ebsingd@dsylienad dithgnelaming resins,
pol yol gk kdaiss, isdd}abdidsso6efRRleY, fBYisScyara@d BlRkySes@s; chemi cal |y
bonded or grafted elastoners; or with polyethers,

€.g. %t Eros%l%l;}e\é %EoWr!es%F @en@d ¥rghQ Jmphaﬁ?:oéyéﬂ&fp%&l lh@tggcycgé o QrgrlnahQ r

pol ytetr S F QUi
COp0| ﬁ?({fgngpcﬁﬁja Ieﬁlpeax}t/:ts.o d}?lyg%ﬁxn\grs of bls%g%PA %QETéernﬁ F, Ihich
pol yarfiEssiReh HE ey (Fiangs W'b%se@@f”f’i"@s ¥ I‘-”?T‘Nﬁsp‘%ﬁhfémh%l‘é
syst erpgdeleratp®, anpg| yur eas, pol yi m des, pol yam de-i m des,
pol yet heri m des, pol yesteri m des, poI yhydan- toins and
pol ybesz isghdaz bt esiemebibnedRolyy@s treyvendde for wedpld PRIFADM, Poly-
di car h@xykbsin aCA3S PadnelAd badi/ABsppddvds, PCABS, PETP/ABS, PCIASA,
hydr o%ﬁ'b%é#Ec PV@%@@S Oﬁonﬁ/theemdm{tué %Roagﬁh%oplas‘uc PUR,

| act orbeosl\(ﬂ/acrylge P%%\(Aml ﬁDOﬂQILSy %EB/MA %%eané ng&)mgIsh@lll%P% PA/PP,

(PET),
' PAIPPO, 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 IVb, Vb, VIb or VIl of the Pericdic Table. These metals usually have



pol yet hyl ene terephthal ate glycol nodified (PETG,

pol ybutyl ene terephthal ate, poly-1,4-
walcombimibol cycl ohexane terephthal ate, pol yal kyPEnePr2004/050498

napht hal ate (PAN) and pol yhydroxybenzoates, as well

as bl ock copol yether esters derived from hydroxyl

-term nated polyethers; and al so pol yesters nodified

wi th pol ycarbonates or MBS; 19. Pol ycarbonates and

pol yester carbonates; 20. Pol yketones; 21.

Pol ysul f ones, pol yether sul fones and pol yet her

ket ones; WD 2004/ 094120 PCT/ EP2004/ 050498 -22 22.

Crosslinked pol yners derived from al dehydes on the one

hand and phenols, ureas and nelam nes on the other

hand, such as phenol /f or mal déhyde resins,

ureal/ f or mal dehyde re- sins and nel am ne/for mal dehyde

resins; 23, oDrnB(rL: &gn & tlgahd @p@awaxﬂ& elidsY, QicdhBisiba) Sstere? ners,
Unsat ur at tgd“ln soalk S, a&ené? anglS r ary C? tha?maa/\{)g(éjlthgrrfclogln GCOQ(QCQFI(?%§ %Re%%s

of saturate uns

pol yhydri geg) °8'8‘H‘“6‘Fs m%n’if ity |ﬂﬁ')f e LompoliRtd %@Stfa <, typically on
cr ossl i nkiPHpted gegiesym chlpride: tiatiungisarrEy @Hmitadh FliePhdgy These
nmodi f i cat caahsts mhaetreesgifiblepdr insabie finl teaaebiidripstignymedipg. The catalysts
Cr ossl i nkadalbe ug bythemselve£i8 tha Solytherzbtiveet ffithep Ratigitelssay beutset
acryl at es iypibay meXMYBnRtariPdiies, il iyl nbiddsEiBatal bllyBidARREMotal
acr yl ates amoxzﬂ@ %%Srte@rs bér%re)élnéﬁseﬁgroug@la Ilé\larlﬁ%dlllg &SHem’%nodlc
pol yest er TS %cmm% 36 wmksd R ik ARl dBK Bk Winhd

mel am ne r Szy ethef r‘fugl ﬁnese Caqsiys séétems are us%gly(%rmedq Phllhﬁs Stalﬁi?'d Qil

i socyanur 8t%
& osel | nkEUEsRY (N HE (QEPTvEH T H 4Pt Jhcaes 650

cycl oal i phatic, heterocyclic or aromatic glycidyl
conpoumpksticulas thg. prepanCireplsstioesitis gplegted fdyp polysthiiene §Ep polypropy-
bi spha&elrrA eagmderdai teplvgiagdd polypleiPOR pohyalyreneqPK) SBintingikesicride
W t h chgd) aliBhieb@ésbener s such as anhydri des or am nes,
wth or wit hout accel erators; and 28. Bl ends of the

af orenenti o
PP/ EPLR BT o AP loR) '@é%m%c‘?gﬁ 0,9@@1&@%’
PVC/ I\/E%” PC/ ABS PBTP/ ABS, PC/ ASA, PC PBT, PVC CPE,
PVC/ acryl ates, POMthernopl astic PUR, PC/ thernopl astic
PUR,  /PONPigetle givalsfia,or e MBS olPPaPHERS PPEyoma OBty
copol yinrentisn, indRANHRIREN IdWAETRRE), polydis e ROy prdPBa L ROVEB St copo-
PBT/ PEﬂ_rv{eBC.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



Pol yol efins, i.e. the polyners of nonool efins
exenplified in the precedi ng paragraph, prefe- rably
w@odogeo4190 ene and pol ypropyl ene, can be preparBdI/B2004/050498
different, and especially by the follow ng, nethods:
a) radical polynerization (normally under high
pressure and at el evated tenperature). b) catalytic
pol ynmeri zation using a catal yst that normally contains
one or nore than one netal of groups |Vb, Vb, Vib or
VII1 of the Periodic Table. These netals usually have
WO 2004/ 094120 PCT/ EP2004/ 050498 -23 one or nore than
one ligand, typically oxides, halides, alcoholates,
esters, ethers, amnes, alkyls, alkenyls and/or aryls
that may be either ac- or 6-&gordi nated. These netal
conpl exes may be in the free formor fixed on
subst 5%&&5%, a&%pilog/‘ "i)ol Abgut &)@6 or%gctul éé%tt&ﬂom}ﬁ %blémnbased on the
chl ori %ﬁ heagm l) loride, alumna or silicon
oxi de” {alysts nay be sol uble or insoluble in
t he polynerlzatlon medi um The catal ysts can be used
by t hEvrbepires mpy be Frar'ges| iR Reltes RS fe Bpset (Yanipa,for example,
act i vatoesssing mityjlizdreselgsiadrom the prskrceastsing wthediindeipdiappnglic anisxig|
hydr | dess, ordsit @bspeokus ydmpbiadsl ersxylamiess.ailtrongs, kiyihe aid¢scedbetre-
nmet al wrabky/| 0xanes, said netals being el enents of
groups la, Ila and/or Ilia of the Periodic Table. The
act i Vq'l;le pr %en%%ur?s ma gRJQIllet ’ngtﬂ %Bt\él@i@l I%E]’Ltlxlé{te Wlaﬁschkntuw ds Iﬂﬁﬁe
ester, €ether or Sif et her groups. These
catalﬁgf gystens are usuaIIy ternmed Ph||||ps St andard
Gl Indiana, Ziegler (-Natta), TNZ (DuPont),
met al |Hytaairdesie najirg) gisgnthgtict Tge ea&raa*rvgfgtf'%te b sy POSYPSs @ siructure
par ti Gidlagon)theslbesent thernoplastic resin is
sel ected from pol yet hyl ene (PE), pol ypropy- |ene (PP),
engi neered thernopl astic polyolefin (TPO, polystyrene
(PS), Adtslcg oaifigd forrMi efjaisypibetic Pysipiaipite 5 fpMer Qi 15041 51 ﬁé'r%
In particular, the conposites of the present |nvent|on

are P%x?nP Ps of th P §sy9ﬁetn? V&uéMn(tlJae V%leoa(él-l)zw)o 15 AWHZUN dabl e

pol y I'n or mxture o efins may be used for
purpoé@gNé@ﬂﬁﬁé3ﬁﬁé§@HNW”ﬁHU@ﬁ¥Pon i ncl udi ng hi gh and
| ow density pol yet hyl ene, pol ypropyl ene, iononers,

ot her Te@©@Eaent nytresnsay fuitteCihdudd drags ce mge-sveledttiters. t her nopl asti ¢
pol yol efin (TPO), which may consist of pol ypropyl ene
conpoundad, Wbt vddbes part]:-lQ Bizd8¥l o) Qbaf o nifs, QRERABIE Bliowddb&ut
for exgl & %S&&&&%@bd&ﬁﬁ&ﬁ%ﬁ% group consisting of

HDPE and po ypropyl ene, for exanple from post consuner

or
Nano-scaled fillers are for example nano-scaled oxides made by gas-phase or sol-gel pro-

cesses, for example SiO,, SiO; [e.g. Aerosil® from Degussa; Ludox® from DuPont; Snowtex®
from Nissan Chemical; Levasil® from Bayer; or Sylysia® from Fuji Silysia Chemical], TiO2
le.g. NanoTek® from Nanophase], ZrOz, SnO2, MgO, ZnO [e.g. Activox® B or Durhan® TZO
from Elementis], CeOs, Al;0s, Inz0; 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 modifications 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-



post industrial waste plastics, specifically waste
HDPE, such as that reclainmed fromused mlk jugs or
w@e@amv4i2hbags. It shoul d be apparent to one skPCT/P20041050498
the art that virgin plastic may 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
m xture. Accordingly, the natural products are present
from about 80%to WD 2004/ 094120 PCT/ EP2004/ 050498
-24 about 20% about 70%to about 50% or about 65%to

about tlb5[§ %S@Mas%nlmg I&bePpﬂéﬁglsﬂﬂyllsshétes %brgmhc ngpttz;ﬂa@ calcium
entir carbona)%e [F %%QcaEH’%rﬁg‘o?va)i] or anlﬁr} eth%%mmro gte;f__ergr) 3 *rcpn

the canp ent’i on exanpl e
pr oce§§? ﬁ‘t‘j"%b( ABrrdters sel ected fromthe group
consi sting of the hindered phenolic antioxi- dants,

or gan iFmerepimgpkWplg grg@mlﬂ'y@um@@jed hgbngl g‘ﬁgpﬁh&t'ﬁjplﬁ%i[icates or a mix-
Ni t r ON@Sef s@Mpiy@sidxtbst Epeciyhrdi@nyitiers frel praanemhiécslly nMpHjged mont-
Pr es e Roribritdet [b1§. 8BnoBrY frdIRdnbr or INBRfIUGEN Suydtcdien baichies [e.g.
Hy dr ot@lsek tén doditnédh &8y HOUM) baS1BY RécloRtes, SponkdelTbronites, sau-

Hydr ot allté:sl \lter?mcul%r (?edl %_I, Hgg%liuteg rken%é(tggohﬁévéngltes The natural
hydrota citers to possess a structure

My5A12( OH) 16C03. 4 H20 A t|¥ ical enpiri ca !
synt hats Exsas B greeiop @2y uing) imippddeony ?c'd a”t' e“a
H20- @Mtlégae@pmqow@s §9’I’ﬂ<eﬁ@lel apti ﬁa@ Eﬂg@qunqslﬁw &%t methylthlo—4-
Myo. 7 Ayddprddy@hiad (@EBhahyipbpyiading4-trie@@, 4.5-dichlor-N-n-octyl-isothiazolin-3-
My45Al 034, QtethykiEIB cydopropirifino-a.fuet-bdihind AkriAdkd)add 2-EXyBhio-4dte-
pres er}at'nmgrk ?&tﬁlérrr@tﬁyldmyanfﬂdfstt% Fe %@C‘Jnﬁﬁg&nﬁ |c n€Y such as silver,
nano- Scll%llda? sﬂver ano sﬂver snlBer goa{e]n; 653|CI§SC gk/eg QO !)Jnlls%él alg' ﬁ%g, /%CI,

part | C t l n}]\dsg dsnver-zur n y
about Agﬂ%*d*gfﬁ?f 5\’1‘?5'2?‘?{5?5 SIS Rrabl Y BEFOW ab6ut 50 nm
Nano-scal ed fillers are for exarrpl e nano-scal ed oxi des
made b3therfarthenaiiiives themay b emglayed g processiagadsibriopnisy forexamils foe
Si 02, iGir@2menienf gtrushe capsiiity, Eireinfcal damiRETyerss &y exreptbd¥ (fedydtionciin
Du Pontyeignigpskiandbiricrs, bdnbitgnagdltsS Sadbrant& it gaskinkingeyadsiahd ffajne
from Bayghts. OF Sylysia(r) fromFuji Silysia Chemcal],
Ti 02

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.



[e.g. NanoTek(r) from Nanophase], Zr02, Sn02, MO, ZnO
[e.g. Activox(r) B or Durhan(r) TZO from El enentis],
wW@ew02/094A2203, 1n203 or m xed oxi des, i ncl udi ngPCT/EP2004/050498
colloidal silica [e.g.Klebosol(r)], or organosols
[e.g. HIlink(r) OGfromdariant], or pol yhedral
ol i goneric sil sesqui oxanes [e.g. POSS(r) from Hybrid
Plastics] with conpatibilizing or reactive organic
nodi fications |ike hydrocarbon, silane or siloxane
chains, with or without functional groups such as
hydr oxyl, am no, nercapto, epoxy or ethylenic groups,
or natural or nodified seni-synthetic or synthe WO
2004/ 094120 PCT/ EP2004/ 050498 -25 tic [e.qQ.
Somasi f (r) from CO OP Chenicédfs] phyllosilicates,
organophilic precipitated cal cium carbonate [e.qg.
Socal (r) from Sol vay] or anion exchangi ng hydrotalcite
Llel ?e Thymcorgor%log ilh a;dltlYoerSnOf thglnp/gtlosn% opfff‘ol % rﬁnt@&ﬁko&éﬁsﬁ]to the
nat ur &PmR8Fe @Wteﬁ%‘l‘?yé‘“ Ftl"’g%?”FrFaé 4y @%"%'8?‘ r[}rg’ﬁ""x"-fa PP bt
such phyMHgd] the feraobsglutiopss Ei@&'?'%{F PREUTPISPRS Y SFMPF PR Y 4 e
or ganoptivktereadil Kne pditief of thd inprolien andreptions rgher apiditiyes may py incor-
Nanonebrted, fof exanipleNaR@OdterGroldhastelkd Hy @pp)ying thedigsolved or dispersed
Suedchgdive bs adaeht pRiut as tl{eeco@pomtednﬁérﬁll twe( lor) wifhbd MBubsequent
Sout h %CJ&orgoﬁéf thEE%MQI tRd susppr@io%pérélgn%&nt hag W& te LBd directly
saponi,t to tﬁé prOCQSSIR aaopPargtug %e' gi(%&bers Qrﬁ)éprlaF n%érs eYc? rera] é%léld"ytnﬁ;(ﬁjre or

| edi k de a sﬁ tign ar di er’s: n or s pensm%srm%fc St evensites.
m xt urf8§of *hf ‘l’ﬂff 1 OR TRy her incl ude .
addi tional biocides such as antibacterial and/or anti
al gae ToonpmerAidscan Posariekhip Py heatpRle Ponigngj s ireifibufaY: oo
such asa 2legew biwpyrbttishsuch 2b-a kneader, mixer or stirred vessel. The incorporation is

- cycl oprenpyl adiden Out Gr dnaxtfuder di itre kivydep It GyhaeThIMOYthes progesstg |
ne, 4, edidkdth HineNathoRhtat in ihs BtBicazGkbd- 3- one,
2- et hyl t hi o 4-cycl opr opyl am no-6-tert-butyl am no-s-tr

Ia_%z:qgel' mon ogﬁ':t hXva addAhve El X to, the mposxte can beI cr?gled out in all
ot § TPy PE g Bﬁﬁ@ﬁ&ﬁﬁpﬁ“@gp‘a&"?

resin |s melte i;i mb(ediavTr']tg the
si | veraddifygmngyitaiie| Wf‘é’}*“es ¢ gy Bera e b 5‘? etd Peéé"e PEepqmipapY
conpourits: koepddrs aadexmgion®)  AgCl, AgNO3, Ag2SOM4,
silver-zeolites, silver-glass conpounds and

Si | vere prode&niadrdorabedi@i odt ihrab B@tideats chirtiduairg Shetalitiive dradditize
enpl oyRehgdl&sdpocessi ng ai ds/lubricants, for exanple
for inprovenent of ext rusion capacity, chemical

foam anclrtl l%ﬁ¥ ?rgférred pchess d;tl; rrEchlnes are smE;Ig (sjc ﬁgvt xt%eré) con%r%’ﬁ%lggpgnd

i mpact o

1 bos | PRI EH TR E T PR BETEL T it
r et ar cRERPYSET e UfeproossrafFPEeTY YaTIoftar (ge A EBhBBU 6‘§"pa”
mel am met thaib d vasomcapgearetes, phosphor us cont ai ni ng
conmpounds and netal hydroxi des.

Melt processing includes for example exirusion, co-kneading, pultrusion and injection mol-

ding.



The present antifungal agent, light stabilizers and
oxi des, hydroxides or silicates of Ca, My, A or Zn,
waep@4agided i onal further additives, are incor poPEIL/EH2004/050498
into the conpositions of the pre- sent invention via
extrusi on conpoundi ng. The additives of the invention
and optional further conponents may be added to the
conpo- site material individually or mxed with one
another. If desired, the individual conponents can be
m xed with one anot her before incorporation into the
conposite for exanple by dry blending, conpaction, as
a masterbatch or in the nelt. WO 2004/ 094120
PCT/ EP2004/ 050498 -226 The incorporation of the
additives of the invention aft- optional further
conponents into the conposite is carried out by known

net h o%ltaﬁy&nudéé rgrkyea&l's%pzqﬂsﬁlg)ed F@)r ngﬁple iR F—Imdﬂat:h dar m&m&m
or W?rus:on %ol ngrﬁgnglagen eEdftorzsI I-m Hgnsen 91‘ %ag&en)sl Pﬁgenté p’féggs Ippp %Si

or suspens an
wat er * 3(%"? 1433?ﬁév°éélﬁ’if’i’si’°(}sé%’398’f 19?%'53'\' ?1445%%2%9 and
optional further additives nay be incor- porated, for
exanp|Fer,exdvek girescrer le@fhtiselr - 6prstedidiagetans; preferaty 3548 w9 Kigretees-
t he ditssohisrbspedd otthespew 8 areferatBcid i §0D vw@tidds pegudilitet (fpwp very par-
m Xt UrigushPordidBly 605p0sht € material, with or w thout
subsequent evaporation of the solvent or the

suspe nl%ela rgar;(l/m%i% %%?%E It 8@9 rglgnr’(1 !:)n the scrg\y dla{méér png r{)ggoqg gpeed and the

directly ratu g

extru djé\fjrg forolen'l?"l% Prﬁcgfs omhg(g?sgnt lngetntéog can é'i [} be car ed out dat a level lower
m xt urten BRamudiRyePut By variao B pappieR m?ﬂ"“ﬁ‘f %f)’é‘i‘%'f‘%"i‘?‘gai’g ma-
suspervsineg Aeligringrdipdage anqymts. | ncor porati on can be carri ed
out in any heatable container equipped with a stirrer,
€. 0. HdpuRitCdf OHPched{HpAdddk U st pRBix@ okateadakiduallii X er
or stirred vessel. The incorporation is preferably

carri elqe \Nhlgf Qm%t‘on léglegptloqgl fdrtﬂer%dth{)é:s‘acgreglso lje ad!ie% to the
| materi a n ﬁe orm C}f]g mas(ierba cll1 gr%nce tra!( ?%hl&)\ c%rﬁ%rﬁ t}% a ﬁwésq?g

at DS Cﬁmposne 1 C g ? .
of t he°°r§6R5tht°| ?fefmcﬁ“a"%o‘ibfﬁt § /ét°kf‘f’%'h%f /°t %b ‘ftﬁé R ?fﬁ & e ?;”5n
be car¥teebo§® pyiveightipasedepdhediright gt hf RTH ges'ﬁéreh‘faﬁ'é@esl‘"r'f‘ay
whi ch rfrecessady peop Identidal rudueed? the hermepistic aadin avprie the sddidves\ire h
the adehfiraneseferdlyi theathrie isHE@éN: thet He tigr@odastovesint 0 t hose
skilled in the art. They are predoninantly mxers,
knead ak &c%gratghg lﬁéflgﬁ ErSesmIenl%e Dsre@ﬁ e %rn‘u & deé‘rf d?d'nagl éélutlons

carri eqspgn‘étonsoﬂntﬁ@for%h&‘ééler by introducing the additive
or additrves  durl processing. Particularly

preferred processi n rrachl nes are single-screw
extr udb]f §dvarkt?6??tnsrta'e oé(tp?lwéter%liafothe 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.



corotating tw n-screw extruders, planetary-gear
extruders, ring extruders or cokneaders. It is also
w@omgiopiieo t 0 use processi ng nmachi nes provi ded BMET/EPZD4/050498
| east one gas renoval conpart- nent to which a vacuum
can be applied. Melt processing includes for exanple
extrusi on, co-kneading, pultrusion and injection nol-
di ng. WD 2004/ 094120 PCT/ EP2004/ 050498 -27 Suitable
extruders and kneaders are described, for exanple, in
Handbuch der Kunststoffex- trusion, Vol. 1 Gundl agen,
Editors F. Henan, W Knappe, H Potente, 1989, pp
3-7, |SBN: 3-446-14339-4 (Vol. 2 Extrusionsanl agen
1986, | SBN 3-446-14329-7). For exanple, the screw
length is 1 - 60 screw di aneteérs, preferably 35-48
screw diameters. The rotational speed of the screwis
prefe rTﬁéJAdmt.v;sOof e ﬁ%oﬁ &L QJ dofa S .p@frelsm Bt pBuickela RN (ror 46Hh e
par - tH%QSQﬁs ﬂp ferably 25 - 300 rpm The nmaxi mum
throug put’ 1s gpeﬁdent on the screw dianeter, the
rotational speed and the driving force. The process
of t h&olreles atitbisan GRERt PR N Bapessrt &%ina 28 4Pl PUa *YEe 9%t a
| evel cligverexantpledr $r8%i NPT $38-oughput by varying the
paraneters nentioned or enploying wei ghi ng ma- chines
del i Vebiydd@rsdo Do ResmpaybitisSind rbdycled piletidrs) kdntby nodrbpolyesters or
conmporny Iyéte@rb@lt RHEE Sionalid§8RIiph A or BEmAUE BEEHSGHE a6 2R 6r
i ndi vi,| #&%E¥OIEQ%SaddItIVGS of the invention and
optlon urther additives can al so be added to the
conposite in the formof a nasterbatch é concentrate")
whi ch TeopRatiafiearpandc sgRiTee FORR MM 4% EBRERNT MAPPEIPSF
for exisapixdic adgpranitin fPoxStad 0 gAFentior T 9% aroaBisdicaPegit POt
75% ornt@iiond to 12 %rtopatertyoie aliB B gpxyeRsioghit acherseenighiomfe
wei ghtto ofcarbda@to@&uint the rorfiaBSanicycldelBatic Bytifokyearbokylrsacitls carsdpntain
not nNeeRS AL bdisn BEmOf i dentical structure to the
thernoplastic resin where the additives are added

final l'% ali haﬁcf u?oqs%?r! (‘Xr’ltan{ fh)% ZQ ZrCLrgorn alo%s % chcnghﬁ-\gt;c dtolg% cgrhe
t her 3

I esi n Udfﬁ)mg éo %cgrg?f :ﬁtows? the r8nr1artﬁ: oc?s can C\Rﬁaln from o a1 ri? cTat!oL Iatgnr;s
sol utions, suspensions or in the forn1of Iatlces | t
is advTameam@@c dot5 isd#tpil to Pegn gl B iy teo ydropykpepugsarerbprdpd to
I esi n,on¢ gito difkranpbreatipiotg@bdnyédede te- repht hal ate (PET),
PET copolyners or glycol nodified polyethyl ene

t er epht b akriere GREEIEIor the foRésteRXAt¥BtaRaned By sindl aRbIMBITEraGRPILIS

F Y add0.1tt£]§ mg%,etﬁgggn tﬁgﬂ!axb&xM@%lﬂ ipr@seﬁ\, cJ? L:-JnoE% ﬁaLiﬁJ a fﬁr@l%jwamty

In-a 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.



pol yol efi n conposite. The real benefits of

i ncorporating the present additives via a concen-
WO e@i©94430 usi ng m xtures of neat additives arBCT/EP2004/050498

-better handling, -inproved industrial hygiene and

envi ronnental concerns and -inproved control of

dosi ng accuracy. WD 2004/094120 PCT/ EP2004/ 050498 -28

The additives of the invention can be added as is or

el se in encapsulated form (for exanple in waxes, oils

or polyners). Polyesters suitable as carrier resins in

the present invention are well known and are des-

cribed for exanple in U S. Pat. No. 5,807, 932.

Pol yesters, i.e. both fresh polyesters and recycl ed

pol yesters, can be honopol yedters or copol yesters

built up fromaliphatic, cycloaliphatic or aromatic

di car ReXL iafonRE il SnoRMbachl Ok Snof navily FPX YC Y BR¥Y btbrs, for

aci ds. X -rl;hlg a‘icl a%g,angallo%c q:&dca‘rflnl;egqﬁé@nllc%cif}gdclgr.%c %Q,npin%ﬁcrhgiala@pic

fron1ff18,3@ carbon a?ohs,,? e cycloa Lﬁ%%tlc

di car B8y ati%Ga¥o AaTn Ty 856 'S M c 4 (iUt ofis'™
t he ardigreioe otinesraRIxapRlc cappys afdgriuches fE'a AT FPLATESt o
14 carmbbric @t eirgnic aciipesuel] 3 prtrdgcyiucdripdéiboxycar boxyl i ¢ aci ds
can contain from2 to 12 carbon atons and the
ar omatsugabia Bidoiphetc @iddriofytatidsGren B ajcaM e atichrBokyit how, Gacdy@ipen-
can C Qﬁgcﬁ!alrﬂoxylfc ra_ga,ntz- poxe) 1,lﬂyc@@§4a%ar§;xﬁg§0id, T,E‘-%n@-i ,A-QJaa?&kﬁ
di ol's n%%%ﬁfc%ﬂe&%é Dl O BneRiichBonfifAon atons, the

cycloalrphatic diols can con- tain fromb5 to 8 carbon
atons and the aromatic diols can contain from®6 to 16
car borPUiPe imatc FrrPop s RS HRBTICUe FBIERT] it SRR 6 ©
mean dhiiligaddnt.ifi‘c RS tapi? Hpeltesipricappaifged. At @rkseyitratryie
one oracit,odi@icdrfogypeny)suigne.ht -Pezdniedenedicartyia acddl baligethyhg
i S f urchbey-Bpran@@ssiiitbaef or t heigabyesteget 0 be bisp-
br anchg@o¥ersitnknearibéplesvoxfpmnyenagpl € 0.1 to 3 ol %
based on the dicarboxylic acids present, of nonomers

havi n %rgergngetnlsg %\%‘eﬁ){ga{a!'oimg% ica%]:)xylgrag }: i? Eart’:clnaa QreEﬁ%lic(atig Ii’sophthalic

exanpl e_pen hritol, trine I c acld,

13, 5-%F PRy R BRIy Beh. zene.

2, 4-di hydr oxybenzoi c acid or

2- ( 4- Hytheoxiadn dippkoyviiczcigsareAogs cpiyRiNiNg xSRI BIYPY: BRbfsaiseyioed

I n poliyeEsherst 389 e suitdbia gre dibarfopiicdcidt septainmeraieierogyclic fitgg for

| at t erexéapi ttae: dedadkdRilcytbosliagiiakel Rarb@gbh@piatedr tatomgitlylatad hdie

f or m ofoardihoQGHeSinedicarboxylic 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 those 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



Sui tabl e di carboxylic acids are |inear and branched,
saturated, aliphatic dicarboxylic acids, aromatic
walr@andazyl i ¢ aci ds and cycl oal i phati c di car boRgT/ER2004/050498
aci ds. WD 2004/ 094120 PCT/ EP2004/ 050498 -29 Suitable
al i phatic dicarboxylic acids are those having from 2
to 40 carbon atons, for exanple oxalic acid, malonic
acid, dinethylmlonic acid, succinic acid, pinelic
acid, adipic acid, trinethyladipic acid, sebacic
acid, azelaic and dineric acids (products of the
di neri zati on of unsaturated, aliphatic carboxylic
acids, such as oleic acid), and al kylated malonic and
succinic acids, such as octadecyl succinic acid.
Sui t abl e cycl oal i phatic di cafboxylic acids are
1,3-cyc|obutanedicarboxylic acid, 1,3-cyclopen-
aazegl gp%,yéne §|yc%10+hb 8l§<(y3/e ?%lgls glggreferat:)llf Igear gnrc]i é:ontam in particular,
1, 4- (8 m%a? SRS hyl ) cycl ohexane and
4, 4" -di cycl ohexyl di carboxylic acid. Suitable aromatic
d|carB@%Twlcd&EldswaréhﬁﬁmﬁértﬁéﬁWﬁW”WéP@ﬁﬁ?haﬁW 1.4-
aci d, bk@Eopkinktl)tydoraaned Partigular priferaneb is giveadd ethylen gigeol, diethylgoe
2, 6- apd, 24bispapRirea))eaedi-tarbioxyitedic @iy and 1,3-propylene
4, 4" - Qiighenyl di carboxylic acid,
di (4- carboxyphenyl)sulfone
4,4 Qel‘[plz OFESe aq?rggc dC o?s areW rox%éﬁaq ih pegfticalar%_h§lo;o%§lgéélb755_

car box

di (4- egﬁnﬁ%wbﬁﬁe?r@we( H@nye* FEREY) Pé%?%&%?fﬁ‘r?&ﬁ%?r‘jsﬁéet%%e
and bibg¢p- car boxyphenyl ) et hane. Preference is given to
aromati c di carboxylic acids, in particular

t er epht txdbd Goup G Slitable STHA&NE Ialal; Ed@nprisa< thel héwghydlic diols described in

2, 6- naphtihab Sd%egi& a:{széﬁy birGnPL i 32d: E')faﬁﬂ&raresr‘l-ﬂl bighy@roxy-
di car b%)ﬁ%qﬁé dC me%?jl,'aé/ antomr E,N blsg%%ro%%%@ &% fmvgthylhgg gltL %thylene

groups

A T A A e o e
N- het erctyglyddnion), rN.NsB-hyfiropethybbeerimiragolond 3SNE-big(epydpreitetsm
car boxpabisydradane wam oxpplheryhateedoasbenzimidazolone.
carboxybenzyl ated np- noam no-s-tri azi nedi carboxylic

aci ds S(J%t)le ar%tléﬁcgsage%nolﬁl% dm%ls%néﬁ?? rtféx]é))lcyclmﬂ@nolsggrrymg
bi sh Y- hdt?roxesl group bn ea@h ar a nnedfh [erénug Lc 9%@ tﬁ)ﬂtake go ean

benzi ani | %& gr % or
gr ou p§‘y‘1"ﬁa’f"l’?é%‘atk‘3 o’ﬁ’ﬁﬁ'ﬁl s ex&'ﬁ‘ﬁe i e&? 70 ?e > 20
car borPxamPisniydroaginene.agspreinchdn phat-@th- ot *ﬁ’d’%ﬁyr@p'l“]a'ﬁ’@a‘iam%t‘ﬂ?&
br anc hredtion |shquld &bk i nedegy pytesobisphengl witkir i e#1PggPritechiystee ligyPhg
from Zorh@eel2, in particular from2 to 6, carbon atomns
in a nolecule, for exanple ethylene glycol,

di ethyl ene glycak, 1,2- @nd 1, 3-propyl ene gI col

1,2-, 1,3-, ®:3-+and 1,4 ,°%nedu penty lyco
neopentyl glyc £ anedi ol
1, 12- dodecanedi i An pl e OfH




suitabl e cycloaliphatic diol is

1, 4-di hydr oxycycl ohexane. Further suitable aliphatic
waelreusaee, for exanple, PCT/EP2004/050498

1, 4- bi s(hydr oxymnet hyl ) cycl ohexane, aromatic-aliphatic

di ol s, such as p- xylylene glycol and

2, 5-di chl oro- p-xyl yl ene gl ycol,

2, 2- (p- hydr oxyet hoxyphenyl ) pr opane and

pol yoxyal kyl ene gl ycols, such as diethyl ene glycol,

triethylene glycol, polyethylene glycol W 2004/094120

PCT/ EP2004/ 050498 -30 and pol ypropyl ene gl ycol. The

al kyl enediol s are preferably |inear and contain, in

particular, from2 to 4 carbon atons. Preferred diols

are al kyl enedi ol s, 1, 4-di hydfbxycycl ohexane and 1, 4-

bi s(hydr oxymnet hyl ) cycl ohexane. Particul ar preference

is given to ethylene glycol, diethylgne glycol,

1, 4- bls(hydroxynethyl cycloh- ane, 1,4- thanedloI and
1,2- and 1, 3-propyP ur sui tabl e
allphatlc dIO|S are r~ kyI in particular

(i -hydroxyet hyl ated bgs- phenols sugh as
2,2-bis(4 -((3- hydroxyethoxy)phenyl)propane Furt her
bisphenols are given below A further group of

sui tabl e aliphaticRdiols conprises the Reterocycllc

di ol s descri begolp M2 "2 342
h 3 hydr oxy-

372 and 2 453 328
et hyl ) -5, 5-di met hytt

N, N - bi s(P- hydroxyBropyI) 5, 5 di net hyl hrdant oi n,
net hyl ene-

bi s(N- ( 3- hydr oxyet.hyl ) - 5- net hyl - 5- ethylh¥pant0|n)
met hyl enebi s(N- ( -hydrox ethyl) 5,5-d

met hyl hydant ofR

N, N - bi s( R hydr h)fl @

N, N - bi s((3-hydro yethyl)tetr c Iorobe 2|n1dazolone
and

N, N' - bi s( G3- hydr oxyet hyl )t et r abr onbbenzi m dazol one.
Sui tabl e aromati c dippl s are nonocycl i crdi phenol s and

in particular bi ic di phengls_carryingOHa hydr oxyl
group on each aro A matic is
preferably taken t an rbon omati c

radi cal s, for exanplrRe phenyl ene or napht hyl ene.

Besi des, for exanple, hydroqui none, resorcinol and

1,5-, 2,6- and 2, 7-di hydr ox naphthalene partlcular

ment i o BHGY| FPupreaths ddiedreorton bintieRbT ke ipreitar R & Rhja

descr i thrselfolmylag dae bef gyl hewion i ¢p © eﬁ@?wmaéalow SyRh agphlorinpiay by

HO mine, or in particular hydrogen, and A can be a direct bond or -O-, -S-, -(0)S(0)-, -C(O)-,
-P(O)(C, -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.



HO 4) A  R" R" R' WD 2004/094120 PCT/ EP2004/ 050498
-3l1R R H HOA/ AR RR R R HR RR R H
WO R R R OHHO\ A \ | / AR R'PCIVTRR2004/050498

hydr oxyl groups can be in the mposition, but in
particular in the p-position, R and R'" in these
formul ae can be al kyl having 1 to 6 carbon atons,

hal ogen, such as chlorine or bro- mne, or in
particul ar hydrogen, and A can be a direct bond or
-0-, -5, -(038(0-, -AQ-, -P(Q(Cl -Coalkyl)-,
substituted or unsubstituted al kyli dene,

cycl oal kyl i dene or al kyl ene. Exanpl es of substituted
or unsubstituted al kylidene are ethylidene, 1,1- and
2,2- propylidene, 2,2-butylidéne, 1,1-isobutylidene,
pentyl i dene, hexylidene, heptylidene, octylidene,

di chl (HX%EQW Qukgﬁa&i @Grgubglftdt&imkﬁé’nggk I‘Hélhillgig,rbﬁlylene, phenylmethy-

lene,diphenyimethylene and methylphenylmethylene. Examples of cycloalkylidene are
cyclopentylidene, cyclohexylidene, cycloheptylidene and cyclooctylidene.

Examples of bisphenols are bis(p-hydroxyphenyl)ether and thioether, bis{p-hydroxyphenyl)-
sulfone, bis(p-hydroxyphenyl)methane, bis(4-hydroxyphenyl)-2,2"-biphenyl, phenyihydrogui-
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-
hydroxyphenyl)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 palyesters 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 polyalkylene terephthalates. For example, the polyester is built up from at least 30
mol%, 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
glycol, and the aromatic dicarboxylic acid is in particular terephthalic acid and/or isophthalic

acid.



WO 2004/ 094120 PCT/ EP2004/ 050498 -32 Exanpl es of

substituted or unsubstituted al kyl ene are nethyl ene,
werdwnloerie) phenyl net hy- | ene, di phenyl nmet hyl enePErEP2004/050498

met hyl phenyl net hyl ene. Exanpl es of cycl oal kyl i dene are

cycl opentyl i dene, cycl ohexylidene, cycl oheptylidene

and cycl ooctylidene. Exanpl es of bisphenols are

bi s( p- hydr oxyphenyl ) et her and t hi oet her,

bi s(p- hydroxyphenyl)- sul fone,

bi s( p- hydr oxyphenyl ) net hane,

bi s(4- hydr oxyphenyl ) -2, 2' - bi phenyl, phenyl hydr oqui -

none, 1, 2-bi s(p-hydroxyphenyl) et hane,

1- phenyl bi s( p- hydr oxyphenyl ) net hane,

di phenyl bi s( p- hydr oxyphenyl ) rét hane,

di phenyl bi s(p- hydroxyphenyl ) et hane, bi s(3, 5-

di net hégrtlcxﬂarllﬁéﬁgd’bl@)éy Q@@Qfé l)l:’sTLngrgﬁbQ:orrespondlng copolymers, special prefe-

bi S( 3, rgncg lb% D%lto AETQXQI[S%DX@J’?&?S ¥r!e propesgélgo%%rleg%Xrllcelgrn%p%lne

bi s( 3, 88" W (557 - 4R, Y_%? fjhwé‘w% WGrs L6516 BEnPERe
, 2, 2-Blsen. oy exad‘P"frﬁ‘t"Ffﬁ}‘T"S y the Kijngy d‘ﬂﬂfﬂhefﬁif ﬂﬂ‘ﬁ’@b%famy
1, 1- aeaerpe serepitagliogactyy &f-eaehisiseadipariomlie agifeandior iSeppfhaliq prid in
hydr oxspphisioniwkh diei@iolycandor pr-oiplBmexymdthylleyckhefabeor o- and

1, 1, 1 -trichloro-2, 2-bis(p- hydroxyphenyl) et hane,

1, 1- bi f RratBdsE cMEMRNEIALINEYE hORRABE @Bfibed Adleir dan be used for the

par ti Col@lioror %aclmgé kQ&.aJ?%@E@Q&MQJ"&S}béL LRfpane (bi sphenol
A) and 1, 1-bi s( p hydr oxyphenyl) cycl'ohexane (blspheno

0. SU|tabIe esters of h drox carboxylic aci
are, f%ﬁ,o Sé tr rest%‘nvgtgb?r% i %?ﬂ |cle6 BE éfi according to the pro-
val ol aPEBhEapEreRt SRl yest ers of
4- hydr oxycycl ohexanecar boxylic acid and 4-hydroxyben-
Z0i C alkdreseAlis@ticduisd @lltbsgo B @e pial mnBr o at o9 br@inatirg groduct, at
pr edontdiadit harm@sbte FesignB BiSantiftiddt adttifes the pradaraith SOaturGi@Rbuk N
ot her &Q&gi&s thgt(alre réataHie Ic&‘or 9@'1& @&It@rﬂlicr@t{r‘gaﬁi%gr@\mﬁjweathering and
pol yest.erim.des,, Pol yesters with aromatic dicarboxylic
aci ds have achieved the greatest inportance, in parti-
cul ar the alk | ene terephthal ates. For exanpl e
the pol"§ §f§$ °gy ‘?”§°"E3°‘LH”P%’ et PHhA fellpwipglFxanples Gercepipget and parts
pr ef er &byyreidt ulleexpdhenisesrpfedy of aromatic di carboxylic
acids and at |least 30 nol% pre- ferably at |east 40
nol % Bémad kyl enedi ol s, preferably having from2 to 12
carbon atons, based on the polyester. In this case,
the al o gt 0b Sarth ) weiBHt mo@ huPE id ddﬁb@% foffflg SRRal ns
from2 t9Q.6 carbon atomns, exanpl e et hyl ene
gl ycol, trinethyl ene egcoI tetranethylene gl ycol and
hexanethylene gl ycol, and the aromati c di carboxylic
aci d i 8%t i cul ar terephthalic acid and/or
i sopht hlrprts Z“O
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);



acid. WD 2004/094120 PCT/ EP2004/ 050498 - 33
Particularly suitable polyesters are PET, PET and
wa@ormmsgendi ng copol yners, special prefe- renckECDhEPIVG4/050498
given to PET and its copol yners. The process al so
achi eves particular inpor- tance in the case of PET
recycl ates, which are obtained, for exanple, from
bottle collections, for exanple collections by the
drinks industry. These materials preferably conprise
terephthalic acid, 2,6-naphthal enedi carboxylic acid
and/ or isophthalic acid in conbination with ethylene
gl ycol and/or 1, 4-bis(hydroxynethyl)cycl ohexane. The
materials containing the additives of the invention
described herein can be used3or the production of
nol di ngs, injection nolded articles, profiles, and the

l'ike. A Qm%gghgﬁgm@f the present invention are the
nol dedos%rgrtl C?A ﬁbepmogg {Zeﬂ-aig%ﬁgpenlyg%n& {?JVL) a%d pro- cesses

of the prese I nve sent ihvention also
rel at e¥°PE° 1 eﬂ?%eof a mxture of at |east one
natural product, at |east one thernoplastic resin and
an ant Thé adsgjes] mixupenmqvidéscrr totel o 3. fFr Raftratly aeiolts hasedt orrike wriohl of the
pr oducdosposieonposi tes that are resistant to col or
change due to m croorgani smgrowth, weathering and
chem calontolEhiasid R0 prepbRE w8 SRMes. i NVention is further
illustrated by the follomﬁng Exanples Percentages and
parts | ess ot h

Exarrp The Tnxtur?y are profgsied in a aake mlxer at %8%“ c? th? oc%ssed magnﬁ!]lts com-
wood. { TP 3G Pisas| PO BTy cor sy
M xt ury:rlagna 49 ¢ gpterig! gl withl0 Sof fielifed ¢atgrimeti g'sip8 S i ee)-
pent aeﬂuyl[oh ngil fsplaced @b fop ffi this mixture and the sample is left for three days at room

[ 3- (3, terydhiatuie et cddtad! Yokmuthtidn yekieiopey p laony bigcolppatop (baekatredg the
0. 10 prali di%rebd theSdrmuldhorChbrtdiHg te Batiiyes pReim lupchgpbasphint Riginal
0. 25 Q@&k%mgf a 1:1 mxture of the polycondensation
product of 1-(2-hydroxyethyl)-2,2,6,6- _

: ﬁter a h&%l c;&éél%nga %l%ﬁy P d Bre w%gtge{rarglﬁig acgogdmgsg% A%ll' EEG IacﬁlxogA (WQ'hnd
2, 4- d| ‘i?ﬁr’ %(F“ﬁ Ing Xpngp-fre B’Ei‘*i?foéﬁieh8°'°§def"fkip5%’lt ESSFRY Pymopeuring

yellowness index according to ASTM D1925. The results are summarized in Table 1.



hexamnet hyl enebi s(am no- 2, 2, 6, 6-t et ranet hyl pi peri di ne)
(HALS m xture); WD 2004/094120 PCT/ EP2004/ 050498 - 34-

w@2@d/0pHaRG s cal ci um stearate; 0.50 parts PCT/EP2004/050498

2-(2-H benzotriazol -2-yl)-4,6-d itert-pentyl pheno
(UVA); and 0.25 parts thiabendazole. The additive

m xture provides a total of 3.75 parts by wei ght based
on the weight of the conposite. A control formulation
is also prepared with no additives. The m xtures are
processed in a Haake m xer at 160C and the processed
material is com pression nolded at 193C into 40 m |

pl aques. The conpositions are tested for col or
stability by placing 10 g of material together with
10 M of distilled water in-getri dish (3.5"

dianmeter). An iron nail is placed on top of this

m xture and the sanple is left for three days at room
t enper at ure. Tp%lqpnttg! formul ati on devel oped a
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according to ASTM GJ with [sprayjcycle) in
a Xenon- Arc x@étHEr( Hfﬁﬁ&ﬁ&iﬁ%? dé%élopﬁ%ht is
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ASTM D1925. The r 'n Table 1... VO
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ExposUf-&eridi al 3 weeks 7 weeks |a control 54.8 26.7
12.8 (no additives) |Ib Fornmulation 50.4 42.1 35.1
wi t h aoahioteizves Excel lent results are achieved for
prevention of color changes in the inventive

Co n”DOSuint :;d@tﬂls, corééntratd Iﬂn%pa‘;;& nﬁyr &lrusion 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) propionatel;

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

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

~ 2,4-dichloro-8-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 incculated with Aureobasidium pollulans (ATCC 15233) and Penicillium
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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.
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weat herability according to ASTM &6, Method A (with
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according to ASTM D1925: 0% 2% 4% 6% 8% initial 56.7
58.6 57.7 57.9 57.3 10 weeks 11.8 12.5 16.5 17.1 21.1
Excel lent results are achieved for antifungal activity
and prevention of color change in the inventive
conpositions vs. the control. Antifungal efficacy
agai nst aspergillus niger is also found to be
excel l ent. WD 2004/ 094120 PCT/ EP2004/ 050498 -37- What
is clained is: 1. A process for the preparation of
natural products conposites -fhat are resistant to
color change due to m croorgani smgrowth, weathering
and chem cal interaction, which process conprises
conbi nlhntgsyntfg a mxture at | east one natural product,
at le ‘ermopl astic resin, an antifungal
agent, and nelt processing the m xture. 2. A process
accor di AGroesss o1 e AParaticnhIRtiral PRECE EATPPFERE thatarq st tpeler
conpouhagesist @aticeedradnisoyrowth hreatgprimad demnisd Bieten, wifichiptpeess
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the 0%iHes antfuhgaoOX LGS Mcessid thtups of Ca, My, Al and
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the entire mxture. 5. A process according to claim?2
i N whi‘H PAsEs Pt SHEh] Mierdieantiing! agent é@feé%ﬂ't £ 61 Pt
gr oup 0.08% ivs30%tby meiphb basesitoping weidhi ofthdntrglmikterd ami ne | i ght
stabilizers, 2H benzotri azol es, benzophenones,
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sal i Cchor%tst%ﬁ of SQ%@%Md Qinifls 19 @ébil@(g&l 21 Benzotriazoles, benzophenones,
benzoic acid esters, acrylates, malonates, oxamides, salicylates, benzoxazin-4-ones and s-

triazines.

6. 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.

7. 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,03, CaO, MgO
or ZnO.



triazines. 6. A process according to claim2 where the
light stabilizers are present at a level of from 0.1
wORrwa/03eby wei ght, based on the wei ght of thePEIEP2084/050498
m xture. 7. A process according to claim?2 where the
conmpound sel ected fromthe group consisting of the
oxi des, hydroxides or silicates of Ca, My, Al and Zn
is hydrotalcite, A1203, CaO MO or ZnO WO
2004/ 094120 PCT/ EP2004/ 050498 -38 1. A process
according to claim2 where the oxides, hydroxides or
silicates of Ca, My, Al and Zn are present from 0. 5%
to 10% by wei ght, based on the weight of the entire
m xture. 9. A process according to claim2 conprising
at least two different steri-@ally hindered am ne
light stabilizers or at |east one sterically hindered
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t her maplAigt dGordeeSi N 1S sel ected fromthe group

consi sting of polyethylene, polypropylene, engineered
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addltﬁﬁ%%F‘ﬁﬁdltves are added to the n1xture in the
formof a carrier resin concentrate. 13. A process
accor ditnygprbcessetcarfim td @in whefa ithe lenmbpiastisaasin iselecteidmihe gepup
di f f erceilsting brpydniiene tdaigiidiPene, phgBéréaahefr@Blagilc polldlefin APO), poly-

Pr 0CeSreAs fRkikll diBkiab Shawh@ledhdkedr. i N Whi ch the carrier
resin is polyethyl ene ter epht hal ate (PET), a
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nodi fi éd
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one thernoplastic resin and an antifungal agent for
t he pri@paratessorcoding patinran wyehdretss resio iygtferet ban teeigprmo-
are reskistaant to col or change due to m croorgani sm
growm h, weathering and chem cal interaction.
14. A process according to claim 13 in which the carrier resin is polyethylene terephthalate
(PET), a polyethylene terephthalate copolymer or glycol modified polyethylene terephthalate
(PETG).

15. 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.



