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GIANCARLO MARCENARO JIMENEZ
Superintendente Delegado Para la Propiedad Industrial

EXPEDIENTE: 01-053.813
ASUNTO: Solicitud de patente a nombre de
Ciba Specialty Holding, Inc.

Estimado Doctor:

En mi calidad de apoderada de la sociedad solicitante de la patente de la referencia
manifiesto a usted lo siguiente:

1. Mediante memorial radicado en ese despacho el 20 de junio de 2003, el cual no
ha sido resuelto aiin, solicité que se realizara el examen de patentabilidad.

2. En vista de que han transcurrido _3 afios y 2 meses, sin que se haya
atendido dicha solicitud, ruego a usted se sirva dar las instrucciones del caso
para que se proceda de inmediato a resolver este asunto.

Cordialmente,

JM(%E

CC 39.779.452 de Usaquén.
T.P. 68228
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Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 01- 53813

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 523, DE
FECHA 27 DE DICIEMBRE DE 2002, EL TERMINO HABIL SENALADO PORLA

LEY EXPIRA EL 26 DE MARZO DE 2003.

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, debera solicitar y cancelar el
examen de patentabllidad so pena de que la solicitud caiga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

Bogota D.C., 2007-04-16

Doctora
JIMENA ESCOBAR URIBE
Apoderada CIBA SPECIALTY CHEMICALS HOLDING INC.

ASUNTO Radicacion 01-53813

Tramite 002
Evento 001
Actuaclén

Oflcio.. . . «- 4?83
Folios 52

Como resultado del examen de fondo, reallzado con fundamento en el articulo 45 de la
Decisién 488 de 1a Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudlados:

A.

Para el presente estudio se tuvo en cuenta el capltulo descriptivo, comprendido en los
folios 6 a 75 del expediente correspondiente a la solicitud en estudio, tal como fue
radicado al inicio del trdmite.

El capltulo relvindicatorio tomado en cuenta para el presente estudio comprende 16
reivindicaciones y se encuentra en los follos 76 a 85, tal cual se presento al inicio del
tramite. No es procedente aceptar el capltulo reivindicatorio presentado junto con el
oficio de 2003-08-20 porque en la descripcién no se encontrd la condicién de que el
articulo pollmérico deba ser una flbora para que esté presente una amina
estéricamente bloqueada como estabilizador adicional. Por el contrario, “de
preferencia, el articulo de poliolefina, poliéster o de poliamida transparente de la
invencién, contiene también una amina estéricamente bloqueada como estabilizador
adicional con el fin de obtener estabilidad 6ptima a la luz del sustrato®. No se
menciona la fibra y sl se menciona que se prefiere la adicion de la amina
estéricamente blooqueada.

Conforme lo establecen los articulos 8, 10 y 11 de la Decision 486 de la Comisién de
la Comunidad Andina, la presenta solicitud en estudio fue presentada el 05 de julio
de 2001 y en el momento de la radicaclén se reclamé prioridad de la solicitud
EP00810866.8 de 2000-07-26, cuya copia certificada y traduccién del capitulo
reivindicatorio se encuentran en los folios 88 a 130.

Objeto de la Invenclén:

Las reivindicaciones 1 a 16 de la solicitud en estudio se refieren a: un articulo de
poliolefina, polléster o poliamida transparente que tiene un espesor comprendido
entre 1 y 500 um el cual es estabilizado contra los efectos de la luz, oxigeno, calor y/o
compuestos quimicos agresivos medlante adicién de 0,005 — 0.030 % en peso, con
relacién a la poliolefina, polléster o poliamida de un absorbedor de radiacién UV de
hidroxifenil triacina.

El objeto de la solicitud se puede clasificar segun la clasificacién internaclonal como

b\



C 07 D 251/00.

Claridad de la Soliclitud:

. En el articulo 30 de la decisién 486 de la Comisién de la Comunidad Andina se
establece: "Las relvindicaciones definir&n la materia que se desea proteger mediante
la patente. Deben ser claras y concisas y estar enteramente sustentadas por la
descripcion. Las reivindicaciones podran ser independientes o dependientes. Una
reivindicaclén sera independiente cuando defina la materia que se desea proteger sin
referencia a otra reivindicacion anterior. Una reivindicacién sera dependiente cuando
defina |la materia que se desea proteger refiiéndose a una reivindicacién anterior. Una
reivindicacion que se refiera a dos 0 mas reivindicaciones antariores se considerara
una relvindicacién dependiente maltiple.” En el articulo 51 se establece ademés: “El
alcance de la proteccién conferida por la patente estara determinado por el tenor de
las reivindicaciones.”

|. Elarticulo transparente de Ia reivindicaclon 1 es diferente del articulo transparente
de la reivindicaclén 3 y sigulentes porque el primero no contiene la amina
estéricamente bloqueada, luego pueden constitulr dos invenciones diferentes. De
la misma manera, el articulo transparente de la reivindicacién 11 puede constituir
una invencién diferente al contener adicionalmente estabillzadores de luz y otros
aditivos.

ii. Elcapltulo reivindicatorio carece de concisién en lo que respecta a la definicién de
las hidroxifenil trlazinas puesto que la cantidad de substituclones posibles en las
mismas substituciones de los substituyentes es muy grande y ni siquiera esta
debidamente soportada en la descripcién cada una de las innumerabies
posibilidades en términos de efectividad en la solucién del problema planteado. El
objeto de la solicitud est4 reivindicado de manera tan amplia y poco concisa que se
encontré una gran cantidad de documentos en el estado de la técnica que afactan
su patentabllidad.

iii. En las reivindicaciones 12 a 15 tan solo se esta indicando la utilldad o0 campo de
aplicacion del objeto de la solicitud, mas no se estd aportando una caracteristica
técnica que lo distinga.

De acuerdo con lo anterior, el capitulo relvindicatorio no cumple con el requisito de
claridad segun lo establecido en el articulo 30 de la Declsién 486. El solicitante
debera anexar un nuevo capltulo reivindicatorio con todas las comecciones aqul
requeridas.

Evaluacién de la unidad de Invencién

El articulo 25 de la decisién 486 de la Comisién de la Comunidad Andina establece:
“La solicitud de patente sdlo podrd comprender una Invencién o un grupo de
Invenciones relacionadas entre sl, de manera que conformen un Gnico concepto
inventivo.”

La presente solicitud carece de unidad de invencién porque no hay un concepto
comun inventivo entre el objeto de las primeras 11 reivindicaciones (el articulo
polimérico transparente) y el objeto de la reivindicacién 16, puesto que ambos objetos
ya eran conocidos antes de la fecha de prioridad de la solicitud en estudio.



Por otra parte, los compuestos que constituyen el objeto de la reivindicacién 16
tampoco guardan unidad de Invencién entre sl porque representan compuestos
demasiado disimiles entre si y la estructura de triazina en algunos (compuestosf, g y
k) incluso es doble 0, como en el caso del compuesto h, carece de difenilo en la
substitucion de dos anillos benzoicos.

De acuerdo con lo anterior, la presente solicitud no cumple con el requisito de unidad
de invencién segin el articulo 25 de la Decisién 486.

Relvindicaciones de uso

El articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina establece:
“Los Palses Miembros otorgaran patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas,
tengan nivel inventivo y sean susceptibles de aplicacién industrial®

El uso no se protege, puesto que no estd contemplado en la legislacién por no
cormesponder nl a un producto ni a un procedimiento. El objeto de las relvindicaciones
12 a 15 corresponde al uso o campo de aplicacién que se pretende dar a la pelicula
polimérica transparente. A

Por lo tanto en dichas reivindicaciones no se cumple con lo establecido en el articulo
14 de la decision 4886.

Determinacién del estado de la técnica:

El articulo 16 de la Declislén 486 de la Comision establece que: “El estado de la
técnica comprendera todo lo que haya sido accesible al pablico por una descripcién
escrita u oral, utilizacién, comercializacién o cualquier otro medio antes de |la fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad reconocida.”

“Solo para el efecto de la determinacion de la novedad, también se considerarad
dentro del estado de la técnica el contenido de una solicitud de patente en tramite
ante la oficina nacional competente, cuya fecha de presentacién o de prioridad fuese
anterior a la fecha de presentacién o de prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido esté incluido en la solicitud de
fecha anterior cuando ella se publique o hublese transcurrido el plazo previsto en el
articulo 40"

La fecha para determinar el estado de la técnica es el 28 de Julio de 2000, tomando
en cuenta la prioridad relvindicada.

Consultadas las bases de datos y los archivos con que cuenta la entidad,
especiaimente bajo las clasificaciones C07D251/00, se encontré que antes del 26 de
Jjulio de 2000 hablan sido publicados los documentos enumerados en la siguiente
tabla.

No. Documento Titulo Fecha de
publicacién

D1 WO 09/57189 | Methods and compositions for 1998-11-11
protecting polymers from UV light

D2 | WO 88/08575 | Polymeric film 1998-02-19




No. Documento Titulo Fecha de
_ publicacién
D3 US 5,888,116 | Color-photographic recording 1908-12-07
material
D4 US 5,688,995 | O-hidroxifenil-S-triazinas 1997-11-18

D5 US 5,288,778 | Stabilized polyumers having hetero 1994-02-22
atoms in the malin chaln

D6 WO 98/54174 | Block oligomers etc. 1998-12-03

D7 GB 1,011,575 | Improvements relating to o- 19865-12-01
Hidroxifenil-s-triazines and their use

D8 EP 0704580 | Stabillzation of pirgmented fiber with 1996-04-03
a synerygistic mixture etc.

Do EP 0 704 437 | Red-shifted tris-aryl-s-triazines etc. 1896-04-03

D10 | EP 0483 488 | Synergistic ultraviolet absorber 1992-05-06
compositions containing hydroxy ary

triazines and tetraalkyl piperidines

D11 | DE 188 08 745 | Filme und folien auf 1999-08-26
polypropyleneharzbasis

D12 | GB 2317 893 | Stabliizer combination for organic 1998-04-08
materials

Evaluacién de los requisitos de patentabliidad:

El articulo 14 de la Decisién 4868 de la Comunidad Andina establece que: "Los Palses
Miembros otorgarén patentes para las invenciones, sean de producto o de
procedimiento en todos los campos de la tecnologla, siempre que sean nuevas,
tengan nivel inventivo y sean susceptibles de aplicacion industrial’.

Como ya se expreso en los numerales de claridad y unidad de invencién del presente
oficio, las deficiencias encontradas en la solicitud estudiada con relacion a la falta de
concisidn hacen que todos los documentos cltados afecten su novedad, su nivel
inventivo o ambos. Por lo tanto, esta oficina esperard hasta que la solicitante
modifique el texto del capfltulo reivindicatorio para efectuar un examen de
patentabilidad de fondo. Se recuerda que no se deberd ampliar el alcance de la
proteccién solicitada originaimente y que se requiere, preferiblemente, que la
solicitante indique en qué parte del texto cormespondiente al capftulo descriptivo se
encuentra el soporte de las modificaciones que se hicieren al caplitulo reivindicatorio.
Esto en razén a que, como ya se indicd en el presente oficio, no se encontré el
soporte para el texto del capltulo reivindicatorio que habla allegado la solicitante
mediante oficio del 2003-08-20.

Se anexa copla de las anterioridades menclonadas.

Notificacién

En cumplimiento del articuio 45 de la decision 486 de la Comision de la comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dlas
contados a partir de la fecha de la notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistleran los impedimentos para la concesion, se denegara la patentse.



Notifiquese el presente o
capitulo quinto delAit

ALIX CARMENZA GESPEDES DE VERGEL

Jefe de la Divisién/de Nuevas;,

aciones

i0 conforme a lo dispuesto en el numeral 5.2, literal 8) del
primero de la circular Gnica No. 10 de 2001.

de

El anterior requerimiento fue notificado por filacibn en lista,
foche -4 2o
CONCEPTO TECNICO EXAMINADOR TECNICO

Ndmero: 617

Cdédigo: 202043




PCT WORLD INTELLECTUAL PROPEXTY OROANIZATION
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(1) International Patent Classification 6 : (11) International Poblication Number: WO 99/57189
scm"xmn”(c“xmu“m'“' Al (43) Internationn] Publication Date: 11 November 1999 (11.11.99)
(21) International Applestion Number; PCT/US99/06862 | (81) Designated Statam AL, AM, AU, AZ, BA, BB, BG, BR, BY,
CA, ON, CU, CZ, ER, GE, GH, GM, HU, ID, 1L, I8, JP,
(22) Internatiooal Filing Date: 30 March 1999 (30.03.99) KE, K@, KP. KR, XZ, LC, LK, LR, L3, LT, LV, MD, MG,
MK, MN, MW, MX, NO, NZ, PL, RO, RU, 5D, 30, 81,
3K, 5L, T, T™™, TR, TT, UA, UG, UZ, VN, YU, ZW,
(30) Priority Daia: ARIPO patent (GH, OM, KE, LS, MW, 3D, 8L, 8Z, UG,
09/070,627 30 April 1998 (30.04.98) Us ZW), Borsisn paieat (AM, AZ, BY, KO, KZ, MD, RU, TJ,
‘T™), Boropemn patent (AT, BE, CH, CY, DE, DX, BS, F1,
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAP] patent
: CYTEC TBCHNOLOGY CORP. [US/US]; 1108 (BF, BJ, CF, 0G, C1, CM, GA, GN, OW, ML, MR, NE,
North Market Street, Wilmington, DE 19801 (US). SN, TD, TG).
(72) Inventor: SAMUELS, Seri-Beth; 27 Ramopock Court, Mah-
wah, NJ 07430 (US). Published
With insernational search report.

(74) Agents: SHERWOOD, Michells, A. et al.; Cytec Indotries
Inc., 1937 West Main Street, Stamford, CT 06904-0060

(US)-

(54) Titlet METHODS AND COMPOSITIONS FOR PROTECTING POLYMERS FROM UV LIGHT

(57) Abstract

A polymeric srticle, such st zn sximded or molded article or a biaxially orlented tepe of film, and & method of stabllixing such a
polymeric articls to protect the articls from degradation dus to exposare to UV light. The srticls is formad by blending a polymeric matexdal
with from about 50 wo about 5,000 ppm of at least one artho hydroxy tris-aryl trinzine Nght sheorber and from ahout S00 ppm to sbout 1.25
percent of st least one oligomeric, polymeric, or high molecnlsr weight HALS having a moleculsr weight of st laast sbout 500, wherein the
waight mtio of HALS to triaxine light sbsorber is from about 3:1 to about 20:1, to form a stabilized polymesic compesition, and forming
an extruded or molded articls or a blaxially oriented tape or film from the stabilized polymeric composition.




10

15

WO 9957189 . PCT/USYN6B52

7. N,N=-bin(2,2,8,8-tetramethyl-4-piperidinyl)-1,6-heane diamine polymer with
2.4.8-trichloro-1,3,5-trlazine and 2.4, 4-trimethyl-1,2-pertamine
8. Poly-methyipropyl-3-oxy-(4(2,2,8,8-tstramethyl) piperidinyl) siioxane
8. Poly-methylipropyl-3-oxy-(4(1,2,2,8,6-pantametiwyl) piperidinylaiioxane
10. Polyalkyl-1-oxa-diazaspirodecane producis of a reaction of
tetramethyt-7-oxa-3,20-dlsxa-21-oxo-dispiro (5.1.11.12)heneicosane with epichiorohydrin
11. 1,3-propanediamine,N,N==-1,2-sthanedlylbis-,polymer with
2,4,68-trichloro-1,3,5-4riazine, reaction products with
N-butyl-2,2,8,6-tetramethyl-4-piperidinamine. .

Typlcally, the triazine light absorber is of formula (i)

] R
N
n’—\w—r ﬁ—«»’-n-
& S
N /N

\I/g‘
m(_;-
wherain A, B and C are sach aromatic, at lsast one of A, B and C Is substituted by a

hydroxy group ortho of the point of attachment to the triazine ring, and sach of R' through

R? is sslected from the group consisting of hydrogen, hydroxy, alkyl, alkoxy, sulfonic,
carboxy, halo, haloalkyl and acylamino. Preferably, the triazine light absarber is of formula

mﬂ
whera R™, R", R" and R" are the same or different, and are individually selectad from
the group conaisting of hydrogen, hydroxy, alkyl, alkoxy, sulfonic, carboxy, halo, haioalkyl
and acylamino, and R' is hydrogen or C, 10 Cys alkyl. Most preferably, R'®, R", R% and

"R"™ are H or CHy, and R™ Is hydrogen, Cetha, o CeHyr.

6
BUBSTITUTE SHEET (RULE 28)
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WO 99/57189 PCT/USS9/06862

Other useful trlazine light absorbers Include, but are not limited to
2-(4,8-Diphenyi-1,3,5-trlazine-2-yi)-5-(hexyl)oxy-phenol,
2-(4~((2-hydroxy-3-dodecyloxypropyi)-axyl-2-hydroxyphenyl)-4,6-bis(2.4-dimethyiphenyl)-1,
3,5-trlazine, 2-(4-((2-hydroxy-3-tridecylaxypropyi)-oxyl-2-hydroxyphenyl)-
4,6-bls(2,4-dimethyiphenyl)-1,3,5-trlazine,
2-{4~{(2-hydroxy-3-tridecyloxyprapyl)-oxyt-2-hydroxypheny)-
4,8-bis(2,4-dimethylphenyl)-1,3,5-triazine, and
2-(4~{(2-hydroxy-3-isooctyloxyypropyl)-oxyl-2-hydroxyphenyl)-4,8-bis(2,4-dimethyiphenyl)-1,
3,5-triazine, and blends thereof. '

The light stablilzed polymeric article may be formed from a polymeric
material, such as any of a polyolefin, polyaster, polyether, polyketone, polyamiie, natural
or synthetic rubber, polyurethane, polystyrene, high-impact polystyrene, polyacrylate,
polymethacrylate, polyacetal, polyacrylonitrile, polybutadiene, polystyrene, ABS, SAN
(styrene acrylonitriie), ASA (acrylate styrene actylonitrile), cellulosic acetats butyrate,
cellulosic polymer, polyimide, polyamidelimide, polyetharimide, polyphenyleulfide, PPO,
polysulfone, polyethersuifone, polyvinyichloride, polycarbonate, polyketone, aliphatic
polyketons, thermoplastic TPU, aminoresin crossiinkad polyacrylate or polyeater,
polyisocyanate crosslinked polyester or polyactylate, phenolformaldehycde,

ureafformakiehyde or melamine/fformaldehyce resin, drying or non-drying alkyd resin, alkyd

resin, polyester resin, acrylate resins cross-linked with melamine resin, urea reain,
Isocyanate, isocyanurate, carbamate, or epoxy resin, cross-linked epoxy resins derived
from aliphatic, cycioallphatic, heterocyelic or aromatic glycidyl compound, which are
cross-linked with an anhydride or amine, polyslioxans, Michasl addition polymer, amine,
blocked amine with activated unsaturated or methylene compound, ketimine with activatad
unsaturated or methylens compound, polyketimine in combination with unsaturated acrylic
polyacetoacetate resin, polyketimine in combination with unsaturated acrylic resin,
radiation curable composition, epoxymelamine resin, organic dye, coemetic product,
cellulose-based paper formulation, photographic film peper, ink, and blends thereof.
Preferably, the light stablitzed polymeric article Is formed from a polyolsfin
homopolymer, copolymer, or terpolymer, and, more preferably, a homopolymer, copolymer,
or terpolymer of polyathylene or polypropylene, where the poiyethylene or polypropylene Is
a product of polymerization In the presence of at ieast one single sits catalyat, at ieast one
Zlegier-Natta catalyst, or both a Zlegler-Natta catalyst and at least one singie slte catalyst.
Other useful polymeric material that may be used to form the articles of the

invention Include, but are not limited to, polyamides, polyestars, polyacetals, and
polyurethanes.
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The present Invention Is also directed to a light stablitzation addlitive
compaasltion, comprising at least one ortho hydroxy tris-aryl trlazine ight abeorber and at
least one oligomeric, polymeric, or high molecular welght HALS having a molecular waight
of at least about 500, wherein the weight ratio of HALS to triazine light absorber is from
about 3:1 to about 20:1, as described above, and to a Ight stabliization additive
concenirate, comprising from about 30 to about 88 percent, praferably from about 50 to
about 85 percent, by weight of a polymeric reain, at least one ortho hydraxy trie-aryl triazine
light abaorber and at least one oligomeric, polymeric, or high molecular weight HALS
having a molecular weight of at least about 500, whereln the weight ratio of HALS to
triazine light absorber Is from about 3:1 to about 20:1, where the concentrate may be in the
form of peliets, prills, or pastiles. The additive compoeition may be formed by spraying
solutions of the light abaorber and HALS, meit blending, exirusion, or by physical
compaction.

The present invention Is further directed to a method of forming a stabllized
polymeric article. The method comprises blending a polymeric material with from about 50
to about 5,000 ppm of at least one ortho hydroxy tris-ary! triazine light absorber and from
about 500 ppm to about 1.25 percent of at least one oligomeric, polymeric, or high
molecular weight HALS having a molacular weight of at least about 500, whereln the
weight ratio of HALS to triazine light absorber Is from about 3:1 to about 20:1, to form a
stabliized polymeric composttion, and forming an extruded or molded article or a blaxially
oriented tape or film from the stabillzed polymeric compoaition.

DETAILED DESCRIPTION OF THE INVENTION

The prasent Invention Is directed to compositions for stablilzing polymeric
materials, such as moided or extruded articies, biaxally oriented tapes and films, and
coatings, to prevent degradation from exposure to UV light, especially UV light having a
wavelength of from about 280 to about 350 nm. It has besn unexpectedly discovered that
when fram about 50 to about 5,000 ppm (parts per million) of an ortho hydroxy tris-anyl
triazine and from about 500 ppm to about 1.26 percent of an oligomeric, polymeric, or high
molecular weight HALS Is blended with a polymeric material in a weight ratio of HALS to
triazine of from about 3:1 to about 20:1, preferably from about 5:1 to about 10:1, and most
preferably from about 6:1 to about 7.5:1, the polymeric material is protacted from exposure
to UV Light for a period of ime substantially greater than afforded by any prior art ight
stabllizer composition containing a HALS, a UV light absorber, or a combination thereof.

Preferably, the cligomeric, polymeric, or high molecular weight HALS has a
molecular weight which ls greater than about 500, and, preferably, greatar than about
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1,000. Sultable HALS are oligomera of the type disciosed in U.S. Patent No. 4,331,586,
the contents of which are incorporated herein In thelr entirety.

HALS useful In the Invention include, but are not limited to oligomere of
formula (1)

wherein R is morpholino, Cs-C, alkylamine, di{(C-Cs) alkylamine, pyrrolidyl, or
cyciohexylamino, and Is preferably morpholino or octylamine, X and X', which are the
same or different, repreaent hydrogen, C-Cag ailkyl, or the radical (1)

a%
13 =R

n

where R’ represents hydrogen, C-C hydroxyalkyl, C+-Ca alkyl, hydroxyl, or oxyi; R*
represents hydrogen, C:-Cq alkyl, or benzyl; R* and R, which may be the same or

different, represent C,-C; alkyl, benzyl, or phenethyl, or together with the carbon to which

they are attached form a Cs-C1o cycloalkyl; Z represents Cx-Cxg straight chalned or
branched alkylene, where the alkailne chaln may be interrupted by oxy, thio, or
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) Isternationsl Patant Classifieation 6 : (11) Intarastions) PubBcetion Numher: woims:s
Ba2B 27/36, 1508 Al (49) hotwrnational Pubdication Dute: 19 Pelvumy 1958 (19.02.98)

(31) International Applicatien Nmnber: PCTOBRS /02108 OIJMHHIII- AU, BR, CA, CN, JP, KR, US, Buropean
pesnt (AT, BE, CH, DE, DK, BS, F1, PR, OB, GR, i, IT,

" | @2 Mtormational Filieg Date: 7 August 1997 (07.0897) LU, MC, NL, PT, SE).

- (30) Priority Dain: Pubiisbed
96171855 15 Angust 1906 (15.08.96) as With internstional search report.
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Icsl House, Milfbank, London SW1F 3IF (OB).

(73) Inventors; and

(735) Inventors/Applicants (i US oniyl RUTTER, Hllllp. Mark
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(14) Agenis: HUMPHRIES, Martyn et al; JCI Group Iotelicctal
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(54) Thile: POLYMERIC FILM

(97) Abstraet

A polymeric film has 2 polymsier film sybetzate (1) containing in-the fram 0.1 1o 1O % by waight, relative weight
pdmdﬂhﬂmﬂ\’dnhﬂnh&hﬂﬂmlxdbn:-.gnn hnh:bu:lhbfzz

55 & protective lnyer on & metal sheet (6).
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Poivmaric Flin
This invention relates to a polymeric flim, and in particular to a hoat-ssalable fim

which comprises an ulira-viciet (UV) light absorber, and 10 a metal sheet comprising
sald fim.

Metal sheet, In coll or piate form, needs 10 be coated with proleciive layers in order
for It to posasss adecuate corrosion resistance. Ganerally paint layers, or polymeric
films such as polyvinyl chioride (FVC), or a combination of the fwo have besn ussd o
coat meial sheel. Polymeric flims have cerialn advanteges over paint layers, such as
hardness, weatharabiiity and assthalic appesrance. Unforunately, polymeric films can
be difficuit to bond to the primsr-coatad or painied metal sheet. In addition, for cartain
sppiications of coated matal shest, polymeric films may possess insufficient
weastherablliity, particularly when melal sheet is exposed to suniight, eg when ussd as
edemal ciadding for bulidings.

Polyester films generally axhibit 8 lack of stabilly fo UV radiation. This lack of
stabliity manifests Uself in a yellowing, hazing and cracking of the polyester film on
exposure to sunlight, which has limited the potential uses of the fiim in an outdoor
environment.

It is known to increasa the siablility of polymers, such &5 polyester io UV light by
the incorporation therein of 8 UV sbeorbing materisl. A UV sbeorber has an extinction
coefficient much higher than that of the relsvant polymer such that most of the incident
UV Bight Is absarbed by the UV absorber instead of by the polymer. The UV absorber
penersily dissipates the absorbed energy as heoat, s does not result in degradation of
the polymar chain, with consaquent increass in the stability of the polymaer to UV light.

Some UV absorbers are aciuslly degraded by UV light which results in a reduction
of effect over me. In addition, some UV absorbers have relatively high volatility
and/or thermally degrade which can cause problems including reduction in
sffectivenass, particularly when ncorporatad into a polymer for making film.

We have now devisad a polymaeric fim and a laminaied metal sheet which
reduces or avercomss at least one of the aforementioned problems.

Accordingly, the present invention provides a polymeric film comprising a
polyaster film subsirste comprising in the range from 0.1% to 10% by weight, relative 10
the weight of the polyestar, of &t isast one UV absarber, and a heat-sealable iayer on a
surfece of the substirate.

The invention also provides & methed of producing a polymeric film which
comprises forming a substrate by sudnuxding @ layer of molien polyester comprising in
tha range from 0.1% to 10% by weight, relative to the weight of the polyester, of al



WO 5306573 FCTIGRY 1802105

10

15

and withdrawn at a rate which will Induce langRudinas! orlertation. Sequential streiching
may be effected in a stenier process by extnxiing ths thermopiastics material as a fiat
axtrudais which Is subsequently siretched firsi In one diraction and than in the other
mutually perpendicular direction. Geanerally, It ls preferred to siretch firatly In the
longRudinal direction, je the forward direction through the fitm streiching machine, and
then in the transverss direction. A sireiched substrate fim may be, and preferably is,
dimensionally stabilised by heat-setting under dimensional restraint at a lamperaiure
above the giass iransiiion tefmpersture thersof.

in principle, any arganic or inorganic UV absorber suilable for use in polyester may
be empioyad in the presant invention. Suitable mxamples includs the organic UV
absorbers disciasad in Encyciopaadia of Chemical Technology, Kirk-Othmer, Thind
Edition, John Wiley & Gona, Volume 23, Pages 615 to 827. Particular exampies of UV
absorbers Include benzophsnones, benzotriarcies (US-A-4884879, US-A-4812408 and
US-A-4881805), benzaxazinonas (US-A-4448282, US-A-5251004 and US-A-5284338)
and triezines (US-A-3244709, US-A-3843371, US-A-4810058, US-A-5288778 and WO
$4/03845). The taaching of the sforementioned patent specifications Is incorporatad
hereln by reference.

In one smbodimant of the Invention, the UV absorber may be chemically
incorporated in the polyester chain. Preferved UV stable potyesters are produced by
incorporating banzophenonea in to the poiyester, for example as described in
EP-A-0008888, EP-A-D031202, EP-A-0031203 and EP-A-0D78582, the teaching of
which is Incorporated herein by referance.

Triazines are preferred UV absorbers, mors praferably hydroxyphenyitiazines,
and particularly hydroxyphenyitriazine compounds of Formuia 1

oR

OH

\15
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wherein R s hydrogen, C,-C,, alkyl, C,-C, alkyl substiiuted by halogen or by C,-C,,

alkooy, or Is benzyl and R’ Is hydrogen or methyi. R Is preferably C,-C,, akyl or benzyl,

more preferably C.-C, alkyl, and particularly hexyl. R’ is preferably hydrogen. An
especially preferred UV absarber [s 2-(4,8-dipheny}-1,3,5-trlazin-2-y1)-5-(hexxyl)axy-
phenol, which Is commecciatly avaliable as Tinuvin 1577 FF from Ciba-Additives.

Sultable Inorganic LV absorbers include metal axide particles, such as xinc axide
or tiianlum dioxide, having a mean crysisi size, a3 delermined by sisciron microscopy,
of less than 200 nm, more preferably in the rangs from 5 to 150 nm, particularty 10 o
100 nm, and aspacially 15 to 40 nm. Titankum dioxkle particles are perticuiarty
preferred.

The titanlum dioxide particles may be of anstase or rutiie crysial form. The
titanium dioxide particiss preferably comprise @ major portion of rutile, more preferably
at least 80% by waighl, particularly at Isast 80%, and espacially approximalely 100%
by weight of rutile. The particies can be prepared by siandard procadures, such as
using the chiorids process or preferably by ihe suiphale procass.

in one embodimant of the invention the thanlum dioxide particies are coated
preferably with inorganic axides such as aluminium, silicon, zinc, magnesium or
mixiures thereol. Prefsrably the coating additionally comprises an organic compound,
such fatty acids and prefsrably aikanols, suliably having from 8 to 30, prefersbly from
12 to 24 carbon atoms. Polydiorpanosiloxanes or polyorganohydrogensiloxanes, such
us polydimethyisiioxans or polymethylhydrogensiloxane ars sultable organic
compounds.

The costing Is sultably appiled 10 the titanium dioxide particles In agueous
suspension. The inorganic axides are precipitaled in aquegus suspension from
water-soluble compounds such a3 sodium aluminate, sluminium suiphate, aluminium
hydroxide, aluminium nitrate, sfiicic acid or sodium sllicats.

Sultabls titanium dioxide particies ere commercisily aveilable, for exampie
*Tlosorb” uitra-fine tianium dicxdde particias from Tigdde, UK,

The amount of UV absorber prasent in the palyester substrate s preferably in the
range from 0.2% to 7%, maore preforably 0.8% to 4%, particularly 0.8% to 2%, and
especially 0.0% to 1.2% by weigh, reiative to the weight of the polyester.

in one embedimant of the invention, both an omanic UV absorber, prefarably g
triazine, and an inomanic UV absorber, preferably titanium dicxdds, are present in the
polyester substrate. The rafio, by weight, of inorganic to organic UV absorber iy
preferably in the range from 0.5 to 10:1, mom preferably 1 to 5:1, and particuiarly 1.5
to 2.5:1.
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Particularly iImproved aesthetic appaarancs occurs when the sxdemal sucfece of
the polyesier subsirata is matt, prefemably exhibiting a 60° gloss valus, measured as
herein deacribad, of less than 60%, more preferably in the range from 5% to 55%,
pasticularly 20% to 50%, and eapacially 35% to 45%.

The axdemai sixface of the polysster subsinate sultably exhibils a root mean
square surface roughness (Raq), measured as herein dascribed, of greater then 50,
preferably in the rangs from 200 to 1500 nm, more preferably 400 to 1200 nm, and
particulsrly 500 to 1000 nm.

The polymaeric film Is preferably transperent or transiucent, prafarably having 8
wida angie haze, being measured according to the siandard ASTM D 1003-81, of
<75%, mom prefarably In the range from 30% to 70%, particularly 40% 1o 85%, and
espacially 45% o 55%, sultably for a 30 pm thick film. In crder 10 obtain the prefered
properties of the polyestier film subsirate suriace il is generally necessary to incorporate
rolatively small quantities of filler materigl therein. Sultable fillam inchude inorganic
materials such as silice, china clay, piass, mica, caiclum carbonats, and organic
materials such as sificons resin panicies. Spherical monodisperse flilers may be
employed. Silica is a particularly preferred filler.

The concentration of filler particles present in the subsirate s preferably (n the
range from 0.001% to 5%, morm preferably 0.05% to 3%, parilcularly 0.5% to 2%, and
aspeciaily 0.8% to 1.2% by weight, relativa to the weighi of the polyester.

The filler pasticies prafsrably have a volume distributed median particie diameter
{equivalant spherical diamater corresponding to 50% of the volume of all the particles,
read on the cumulstive distribution curve relating voluma % to the diameter of the
particies - oftan referrad to as the "D{v,0.5)" value), as delarmined by laser diffraction,
In the range from 0.3 o 20 ym, more prefsrably 1 to 10 ym, particularty 3 to 8 uym, and
especially 5 to 7 pm.

Particle size of the filler particles describad herein may be measured by electron
microscope. coulier counter, sadimentalion analysis and static or dynamic light
scatiering. Technigues based on laser light diffraction are preferred. The median
pariicie size may be determined by piotting & cumulstive distribution curve reprasenting
the percantage of particia volume below chasen particie sizes and messuring the 30th
percentlie. The volume distribuled median particie diameter of the fler particles Is
suliably measured using a Malvern instruments Masiersizer MS 15 Particie Sizer afler
dispersing the filler in sihylene glycol in @ high shesr (eg Chemcoll) mheer.
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TABLE A4-continued
Compoands of the formila

mpfC Cmmoardeton

A2 ‘H-NMR
au—ﬁ—cnr-(m—o—cm-}

&|¥
2
B
F

AT Tﬂ A2 10110 'H-NMR

CHr—CH—CH—(OCH;CHy);—O0CH;
AB  CHyCH(CH,)~CyHyln) Al 63~ Y-NMR
A9  CH000—GGH,;() A3 140-142 LH-NMR
A10 TH ﬁ f.n.d 156-158  ‘H-NMR

au—u!—cm-cn—mn...

1

in which x, y and z s

each [n the moge 1-6 and

X+y+x=8
Al A2 1432-143 IH-NMR

S NS Wi
Al  CH{p-CH,)—CO0—C,H, A3 157-159 S-NMR
A1} CH{CH)—CO0—C,H, A3 1T-178 ‘H-NMR
Al4  CHICH)—COO—C.H,.(D Al ] IH-NMR
Al5  CH{n-CH)—000—CH, A3 162-183 1H-NMR
Al§ 3 A2 108 'HNMR

OH
CHy
A17 CH(aCoH}—000—C,H, A3 IH-NMR
EXAMPLE Al8 so then added, causing the product to precipitate. The mixtore

. is filtered, and the product is recrystallized from
30 g (48 mmol) of compound A17 arc stirred at 100° C. 2 - .
hzﬂmmﬁlzrwihSAg(wmmnl)ofﬂmlym Ethylcellosolve, giving the fres acid (m.p. 196-196° C) of
KOH in 300 ml of Ethylcellosolve. 100 ml of acetic acid are the formula
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1
sponding lactoncs, such as tercphthalste,
polybutylone terephthalate, poly-1,4-
dimethylolcyclohexane terephthalate,

as well as block polyether asters
decived from polycthers; and also
polyestars modified wllhpdym or MBS.

19. Palycarbonsies snd polyester carbonstes.

20. Palymilfanes, palyether sulifones and polyether ketones.

21. Grosslinknd polymers derived foom aldchydes on the one
hand and phenols, ures or melamine on the other band,
such as phemol/formaldehyds resina, uulrmndﬂlyde
resins and melamine/formaldeiryde resins.

22, Dxying and nxm-drying alkyd resins.

23, Unsaturated polyester resins dedved from copolyesters
of saturated and unsatursted dicarbaxylic ackds with poly-
krydric alcohols and vinyl corpounds as crosslinking
d.mlw sud also halogen-containing modifications thereof

flammshility.
24. Crosaliskablo scrylic rosins dedved fram substituted

13 modified scryisie

12

7. two-compoucnt costings based on acrylate resins
mnm”uz.mmw:
companent;

anhydride groupe, or on
unsstirstnd acryiste resing or sliphatic o aromstic paly-

Isocysnates;
s.mwph-dnmm
lates and polymalonates;

11 costing systems based on slloxsns-modified or finorine-
resins.

Ths coatings can alsc be mdistion-corable matexials. In
this case, the binder comprises monomeric or oligameric
compounds which contain ethylenic doubls bonds and are
comverted iado a crosslinked. high malscolar welght form by

acrylstes, for axample from epoxy acryistes, urethans 20 ioadistion with actinic Hght or with electron beams. In such

acrylstes or polycsiar acrylates.
23. Alkyd resins, polyester resins and acryiste resing
crossliakrd with melamins resing, rea resina, polylsocy-

anales or epoxy resina.

26. Crosslinked epoxy resins dexivod from polycpaxidos, for 25

mmwm«wﬂuﬂﬂm
27. Natiral polymers such as colinlose, nstuml robber,

ar ABS, PV

casos the hinder is usually a mixture of such comppunds.
‘The costings cmn be sppiiad in a single cost or in two

The costings can bo spplizd to the subsirates (metal,
plastic, wood, ete.) by the custoaary mothod, for example
wmmmm-m

mmehﬂudmm&mm
dependy on the respective subsirate avd on ite intended use.
In general, goantitics of from 0.01 to 5% by weight e
suflicient, with preference being given to the use of from
nnswsiwwd#humummmum
Accarding to the isvention, polymern containing fram (.01
to 5% by weight, especially fram 0.05 to 3% by woight, of
ummwdummmm

hmhuu!tmh to use two o
more commpounds of the formula (1). In additine, one or more
other stabilizers and/ar other additives may bo included, for
MMMIW'dmﬁ:

1. Antioxidants

L1. Alkyisted monophenols, for exampls 2.6-di-tert-
butyl-4-methyiphenol, 2-batyl-4,6-dimethyiphencl,

164
test-buty}-4-ettrylphenal,

25-dicyclopentyl-4-

methylphenol, 2-(u-mothylcyelohexyl)-24;;:

tricyclohexylphonol, 2,6-di-tert-butyl-4-

24

w-ﬁ-(l-mﬂlqhnlu-l' D-phemol, 24-dimethyt-6-

(1'-methylheptadec-1' yl)-phenul ZA-dlmﬁyl-&(l'
tridec-1' and mixtures thereof.

L.2. Alkylthiomothylpheaols, for example 2,4-
dioctylthiomethyl-6-tert-butylphenol, 2,4-
doctylthiomethyl-6-methyiphenol, 24-dloctylhiomethyl-

G-etirylphencl, 2,6-didodecylthiomethyl-4-nonyiphanal.
13. Bydroguinones snd alkyisind hydroquinones, for
oxampls 2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-tert-

2.5-di-test-amylhydroquinone, 2,6-
diphenyl-4-octadecyloxyphenol, 2,§-di-tert-

butylhydroguincne, s
di-tert-butyl-4-hydroxyaniscle, 3,5-di-tert-batyl-4-
hydroxyphonyl stoarate, bis(3,5-di-tert-butyl-4-

14, Bydroxylsted thiodipheayl ethers, for example 2,2'-
thiobiz(6-tert-butyl-4-methylphencl), 2,2'-thiobis(4-
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polyamddes, palyarethanes, alikall metal salts and allkaline In sddition to the UV absorbers according to the
carth metal salis of higher faity acida, for example cal-  invention, the cosmetic prepurations may also coutalu ons or
clom stcarste, zinc sicarste, magnesinm behemate, mag- mow focther UV absorbers, cxamples being oxanflides,
antimony pyrocatecholate or tin pyrocatecholate. dmm" of the
. g . acid, 3 m are compounds

° .
i ]
mmmmmmmum NE—C—CBLH~—C ]
ban biack, graphite ' . [y
10. Other additives, for cammpie plasticiyers, Inbricants,

lm.m.'::.mm. in which
discloscd in US. Pat. No. 4,325.863 or US. Pat. No. 15 &n:l,lﬂqmca-umuc,_c,,um

or 2
particolar importance are stabllized polymers which Prefeared triszole componndy are of the formula

g2 T
of the 2-(2-hydroxyphenyl)benzotriszoles. Sterically hin-
dered anvines are understood as meaning in particolar thase
compounds containing ono or more groups of the forpmia Ql)'—d\m
T N
o In which

o

CH
T, is C,—~C,lkyl cr, prefershly, hydrogem; and

—N T, is unsubstituted or pheayl-substituted C,~C,4alkyl
A fixther class of iriazole compounds s of the formmils
[~
% )
in the molecale, it being possible for these compounds to bo Q_Q
mooometde, oligomeric o Examples of such ..
compounds can be found ia 2.6 sbove of the list of 5 - .
P The addition of fhe compounds of formula (1) msd, i %5 et L i
dexied, of farther additives to the polymars can take placo
befcwe or during shaping of the potymers, for by
mixing in powder farm or by addition to the meit or saiution D—Q Qﬂ
of the polymeror o a costing contaln-
ing s polymeric binder 0
Accordingly the invention also provides the polymers L h

vadous forms, for example o fityes, films, fibrons txpes, 435
Fm‘""'hmm'““m"‘"mmd u""‘“.f;; Ry (0O 0)—CR )= C R ) HR 1)), o)
_¢WBdmm in which

aovel UV sbecrbers are additionally sultshie sa Hght is C,-C,palkyl, preforsbly C,~C.alkyl ar phesyl
stabilisers in commetic preparations, for cxample for heir- or o .'p-ﬁ'uuwwu&cm-:hm
selzcied from hydroxyl, C,-C, alkyl ar C,-C, alkoxy
The comsoquently, additionally provides =0) in which
Mmm.ﬂmm;:;:#ﬁ ‘-T'Ez_'gu'h'fn
o saxiferies. Ryoe Ryy Ryy snd R, independently of one another are
For cosmetic et the Hght stabilizers acconding to the 3 hiydroges or C,~C,alkyl
mmm-Ww"ﬁhbwtm YiaNaO;and
MQIDLMNMW#Mw mhmm.gdum

uhvuﬂhmhhw‘tbmm#ndnw

Simation o bamanes il for emamnple, M L ety : an
uuhdmhhpuu’uofmo.lh gnldn, h—o—O—mﬂ-o-l_/h

preferahly from 0.5 to 15% by weight, based an the UV Ny

sbscaber. of a milling aid such as, for exampils, an alkyinted

vinylpyrolidons polymer, a vinylpyrrolidone-vinyl acetate 65 in which

copalymer, aa acyl gintamatn or, [n particulsr, a phospho- R,, is hydraxyl or C,~Coallxxy, prefanably methoxy or

§
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sn ABSTRACT
Hydroxyphenyliriazines of formula 1

fosg ot

wherein R is hydrogen, C-Cjsalkyl, C3-Cgalky) substi-
tmdhyhlopcrbycl-clm or is benxyl and
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24-d-p-tolyl-6-2-hydroxy-4-benxyloxyphenyl)-1,3,5- teri-butyiphenol),  2,2"-ethylidenc-bis(4,6-d-tert-butyl-
tringine phenal),  2,2'-ethylidenc-bis-(6-tert-butyl-siscbutyl-
2,4-di-p-tolyl-6-Q2-hydrozy-4-Q-hexyloxyethoxy)- pheaol), 2,2'-methylens-bis[6-(a-methylbenxyl)-4-

'l'hcu:;umhdhnnhl known compounds 5 oD ot 44 i
are xyl)-4-nonylphenol], '-methylene-bia(2,6-di-bert-
umhmm_mww butyiphenol), 4,4-methylane-bis(6-tert-butyl-2-methyl-

bond.  hydroay-2-methyiphenyl)-3-n-dodecyimercaptobutene,
mm&&m;rdﬁeum ethylene dwil biaf3,3-biin(3'-tert-buty}-4"-kydroxy-
yphenyltriszines are described, for example, v. phenyllbutyrate], bis(3-tert-butyl-4-hydroxy-S-methyi-
Chim. Acta 35 (1972), 1566-95; EP-A-395935; US. Pst.  phenyl)dicyclopentadiens, bia[2:(3"-tart-butyl-1'-
No.l..;‘}:..m; US. Pat. No. 3,242,175 or US. Pat. No. 139 W'ﬂhyl-&u{lrw&bww
3,244, phenyljterephthalute, 1,1-bin(3,5-dimethyl-2-hydroxy-
The amount of stahiliser to be used depends cn the  phenyDbotane, 2,2-b1s(3,5-di-tert-butyl-4-hydroxy-
polymer 10 be stabilised and on the intended mse of the  phenyl)-propame, 2,2-bis(S-text-butyl-4-hrydraxy-2-
sinbilised polymer. In general, the polymer composition  methyiphesyl)-4-n-dodecylmercsptobutane, 1,1,5,5-tet-
sccording to the iovention comprises from 0.1 to 15, 20 a(S-text-butyl-4-hydroxy-2-methyipheayDpmtans,
eapecially from Q.1 to 3, parts by welght of stabiliser 1.6 O-, N- and S-benzyl compounds, for exsmple
hw.). b) 10 100 parts by weight of polymer (com-  3,3,3,5-tetra-tert-butyl-4,4" ether,

two or more compounds of formuls L. Apart from the 23 bis(4-tert-butyl-3-h; G-dimethylbenzyDdithi-
atabiliser of formula 1, the polymer otercphthalate, bia(3,5-di-tert-butyl-4-hydroxybenzyl)-
metal deactivators or process-  captoacetate.
ing stabilisers. The following compounds are exsmples 1.7. Hydroxybenzylated malonates, for exsmple dioc-
30 w.mw
1. Antioxidants methylbenzyl)-malonate, :I-dodeqlnﬂwl-l.l-
1.1. Alkylated for example 2,6-di-tert- ~di-tert-butyl-4-hydrozybenzylimalonate, di-{4-
butyl-4-methyiphencl, 2-tert-butyl-4,6-dimethylphenol,  (1,1,3,3-tetramethylbutyl)-phenyl}-2,2-bia(3,5-di-tert-
4,6-di-tert-buty] phenal,  2,6-di-tert-butyl-4-n- 33
butylpbhenol, 2,6-di-tert-huty]-4-; 2,6-¢- 1.8. Hydraxybenryl aromatic comtpounds, for exam-
4,6-dimethylphencl, .'l.‘-din:thtl‘phnnl. :lhnu‘hylhenm'e. 1/4-bins(3, 5-di-tert-butyl-4-hydrox-
cyl-4-methylphencl, 2,4,6-tri-cyclohexylphenol, 2,6-di-  ybenxyl)-2,3,5,6-tetramethyibenzene,  2,4,6-tris(3,5-di-
-4-methoxymethylphenol, 2,6-di-nonyl<4- 40 tert-buty
methylphenol, 21.4-dimethyl-6-(1"-methyl-undec-1"-y1)- 1.9. Triazine compounds, for exsmple
phenol, 24-dimethyl-6-( 1’-y1)- )-1,3,5-
2,4-dimethy]-6-(1'-methyl-tridec-1"-y!)-phenol 2-octylmercapto-4, S-di-tert-butyl-4-
lull ;m for - o )-1,3,5-triarine, e
Alkylthiomethyiphenols, example 2.4-di- 3,5-di-tart-butyl-4-hydroayphenoxy)
octylthiomethyl-6-tert-butyiphenol, thi- Mmi-amumwyua-
cmethyl-6-methylphenol, triazine,
ethylphenol, 2,6-di-dodecylthiomethyl-4-nonylphenol. Jisocysnurate, 1,3, 5-tris(4-tert-butyl-3-hydroxy-2,6-

1.3. Hydroquinones snd slkylated kydroquinones, for  dimethylbenzyl)isocyanurste, 24,6-trin(3,5-di-cert-
ommple 2,6-tert-butyl-4-methozyphenal, 2,5-di-tert- 50 butyl-4-hydroxyphenylethyl)-1,3,5-trinzine, 135
butyl-hydroquincne,  2,5-di-tert-amyl-hydroquinone,  tris(3,5-di-tert-butyl-4-hydroxyphenyiproplonyTjhes-

jphenyl-4-octadecylaxyphenol, 1,3,5-triazine, 1 i
;-Mﬂlﬂ I.G-dl-uo-bu;yl-} shydro- 3, 5-trig(3,5-dicyclohexyl-4-
di-tert-butyl-4-hydroxyaniscle, 3,5%-di-tert-butyl-4- 1.10. Benxyl phosphonates, for example dimethyi-2,5-
hydroxyphenyl stearats, bis(3,3-di-tert-butyl-4-hydrax- 33 di-tert-batyl-4-hydraxybenzyl phosphonate, dicthyl-

32 A ), 22'<thio-
4,4'-thio-his(| calciom salt of
phenal), 4,4'-thio-bis(6-tert-butyl-2-methylphenol), 44’- @ acid [
_ 44 LG 6dimethyt L11 for

I.S.Alkylldu&phmh.hm;;ﬂh-n;ﬁyu Wﬂuﬂ‘
Jene-bis(6-tert-butyl-4-methylphenal), lene- .12 Esters of -(3,5-di-tert-butyl-4-hydroxypheny
ia(6-tert-butyl4-ethylpheno]),  2,2'-methylenc-bis{4- 65 proplonic acld with mono- ar polyhydric alcohols, for
methyl-6-(a-methylcycioheayl)phenol], 2,2methy- example methanol, ethanol, ociadecanol, 1.6-hes-

6-cyclohexylphenal), 2,2 -methylene- mnediol,  1,9-nonsnediol, ethylene giycol, 1,2
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di-tert-butyl ozagilide, mixtures of o- and p-methoxy-
wuaomwm

l.l. Further 2-(2-bydrozyphenyl)-1,3,5-triavings, for

10
10. Other sdditives, for example plasticisers, lnbri-
cants, emnkifiers, pigments, optical brighteners, flame-
relardants, antistatic agenta, blowing agents,

BIIIIPIG 24,6-trin(2-hydroxy-4-octyloxyphenyi)-1,3,5- 3 M&sdﬂﬂuhﬁepﬂynhw&-

fected before the shaping, for example by mixing the

MYIMD-IJ.SM 2-2A-dihydroxy- pulvervlent components or by adding the stabiliser to
phenyl)-4,6-bis(2 4-dimethylphenyl)-1,3,5-triazine, 2.4- Ilnnnltcnlmdthpolyu
mmww The invention therefore relates also to a method for
4,6-biaf - o mhﬁemnhdﬂnudndlﬂﬁl:bvmm
*ﬂﬁﬂlvlrhﬂlv!)- w-uwlu;r- i .
mmnnydmm.hydmy.a.hw mers a5 stabiliser a2 Jeast one compound of formula 1,
ymwlm - and to the use of compounds of formmls ¥ for stabllising

242-hydroxy-4-(2-hydroxy-3-octyloxy-propoxy)-

1,3,5-triazine.,
3. Metal deactivators, for example N,N'.diphenylox-
alic acld dismide, N-uHeylll-N'-nlicylayllmhmc.
N.N'-h(nlbybym

tristearylsorbi tetrakin(2,4-di-tert-butyl-
ml)-ﬂ-biphvlu diphosphonite, 6-iscoctyloxy- 40

dmmtyﬁl.hampleﬂldmmu.m

polymers thet comprise helero atoms in
;mmwwwhm“m
The reszlting stabilised polymer compositions can be
comverted in acoondence with costomary methods, for

moulding, spinning, extroding
ar injection moulding, into shaped articles, for example
fibres, films, small strips, sheets, profiled sheets, vessels,
pipes and other profiles.

The iovention therefore relates also to the use of the
polymer composition according to the invention for the
preparation of a shaped article.

Also of interest is the me of the polymer composition
ancording to the invention is multilayer systems. In that
case & polymer sccording to the invention
having a reltively high content of stabiliser of formula
L for eample 5-19% by weight, is applied in a thin
layer (10-100 pm) to a shaped article made from a poly-
mer that comprises Litile or no stabiliser of formula L
The Iayer can be spplied simnltancously with the shap-
ing of the besic article, for cxample by means of so-
called co-extrusion. The layer cxn, however, also be
mmhwmuﬂdqhmhby
means of lamination with a film or coating with a salu-
tion. The outer layer or layen of the finished article act
ma a UV filter which protects the interior of the article
against UV light. The outer layer preferably comprises
54555?“#“!3-10%!#@&:
least one stabiliser of

Themthcdnnlmhlhnmtbuof

compaosition according

to the invention in a thickness of 10-100 um, while the

inner lsyer consists of & polymer that may comprise
Hetle or no stabiliser of forymils 1.

Of especial interent is the use of a polymer composi-

tion according to the invention wherein component (a)

. . i polycarbomate for the preparation of multi-lyer
m.

The polymers stabilised in that manner are distin-
guished by good fastness to weathering, and especially
by a high degree of yesistance to UV light. For that
reason they retuin their mechanical properties and their

mm»@mum of time, hen
oo aver a long period even W]
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Compounds of formmula (1), in which the polydispersity Ww/Fin is for example 1; 000 2,3, 4,5,6,7.8,9, 10,11, 12, 13 or 14; the
adicals R ars for example Cr~Cyalkyl or Cs~Ciacycloalkyl; R; is for example C3-Ciaalkylens; the mdicals A and B* are indspendently
of one enather ~OR3, ~N(R4)(Rs) or a group of formula (I); Ry, R4 and Rs, which me identical or different, are for example hydrogen or
Ci~Cisalkyl, or -N(R(Rs) is additionally a group of formula (IIT) with Y being ~O-, ~CHz—, ~CHaCHa— or >N-CHs; X 1 -O- or >N-Rg:
Ry Is for example hydrogen or Ci-Cigalkyl; R is prefersbly a group of formula (IV); and B has one of the meanings given for A; with the
proviso that In the individual recurrent units of formula (1), cach of the ndlicals B, R, R and Rz has the same or a different meaning. The
Indicated compounds are uscful as light stabilizers, hoat stabilizers and oxidation stabilizers for organic materials, in particular synthetic

(57) Abstract
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the formula (1) being present in the composition has praferably a polydispersity Mw/Mn of 1
to 1.7, in particular 1 to 1.8.

The compounds of the formula (I) or a mixture thereof can be used in various proportions

depending on the nature of the material to be stabilized, on the end use and on the preaence
of other additives.

In general, it is appropriate to use, for example, 0.01 to 5 % by welght of the compounds of
the formula {I) or the mixture thereof, relative to the weight of the material to be stabilized,
prefarably 0.05 to 2 %, in particular 0.05 to 1 %.

The compounds of the formula (1) or the mixture thereof can be added, for example, to the
polymeric materiais before, during or after the polymerization or crossiinking of the said
materials. Furthermore, they can be incorporated in the polymeric materials in the pure form
or encapsulated in waxes, cils or polymers.

in general, the compounds of the formula (I) or the mixture thereof can be incorporated in
the polymeric materials by various processes, such as dry mhdng in the form of powder, or
wet mixing in the form of solutions or suspensions or also In the form of a masterbatch which
contains. the compounds of the formula (1) or the mixtura thereof in a concentration of 2.5 to
25 % by welght; in such opaerations, the polymer can be used In the form of powder,
granules, solutions, suspensions or In the form of latices.

The materials atabilized with the compounds of the formula () or the mbdure thereof can be

used for the production of mouidings, films, tapes, moncfilaments, fibres, surface coatings
and the like.

If desired, other conventional additives for synthetic polymers, such as antiaxidants, UV
absorbers, nickel stabilizers, pigments, fillara, plasticizers, corrosion Inhibitors and metal
deactivators, can be added to the organic materials contalning the compounds of the formula
{1} or mixtures thereof.

Particular examples of sald conventional additives are:
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zyl)-4-nonyiphenol], 2,2-methylenebia[6-(a.a-dimethylbenzyl}-4-nonylphenol], 4,4-methy-
lenebis(2,68-di-tert-butyiphencl), 4,4"-methylenebis(6-tert-butyl-2-methyiphenol), 1,1-bis(S-
tert-butyl-4-hydroxy-2-methyiphenyl)butane, 2,8-bis(3-tert-butyl-5-methyl-2-hydroxybenzyt)}-4-
methyiphenol, 1,1,3-tris{5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-big(5-tert-butyl-4-
hydroxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3"-tert-
butyl-4"-hydroxyphenyl)butyrate], bis{3-tert-butyl-4-hydroxy-5-methyl-phenyi)dicyclopentadi-
ene, bis(2-(3"-tert-butyl-2"-hydroxy-5"-methylbenzyi)-8-tert-butyl-4-methyiphenyijteraphthalate,
1,1-bis-(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis-(3,5-dl-tert-butyl-4-hydroxyphe-
nyl)propane, 2,2-his(5-tert-butyl-4-hydroxy2-methyiphenyl}-4-n-dodecyimercaptobutane,
1,1,5,5-tetra-(5-tert-butyl-4-hydroxy-2-methyiphenyl)pentane.

1.7. O- N- and S-benzyl compounds, for example 3,5,3',5-tetra-tert-butyl-4,4'-dihydroxydi-
benzyl ether, octadecyl-4-hydroxy-3,5-dimethyibenzyimercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzyimercaptoacetate, tris(3,5-dl-tert-butyl-4-hydroxybenzyl)amine, bis(4-
tert-butyl-3-hydroxy-2,8-dimethylbenzyi)dithicterephthalate,  bis(3,5-di-tert-butyl-4-hydroxy-
benzyl)sulfide, isococtyl-3,5-di-tert-butyl-4-hydroxybenzyimercaptoacetate.

: ed ‘malonates, for example ‘dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-hy-
droxybenzyl)-malonate dlmw-z-(&mnbumwmxye-mwmwymm di-
dodecyimercaptoethyl-2,2-bis-(3,5-dl-tert-butyl-4-hydraxybenzyl)malonate, bisf4-(1,1,3,3-te-
tramethytbutyl)pheny]-2,2-bia(3,5-dl-tert-butyl-4-hydroxybenzyl)malcnate.

ooy pounds. for example 1,3,5-tris-(3,5-dl-tert-buty-4-hydroxy-
benzyl)-z 4 B-Mmell'tylbenzsne. 1,4-bi8(3,5-dl-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame-
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydraxybenzyl)phenol.

110, Triazine Compoungds. for example 2,4-bis(octyimercapto)-8-(3,5-di-tert-butyl-4-hy-
droxyanllino)-1,3,5-triazine, 2-octyimercapto-4,68-bis(3,5-dl-tert-butyl-4-hydroxyanilino)-1,3,5-
triazine, 2-octyimercapto-4,6-bis(3,5-dl-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-
tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine,  1,3,5-trla-(3,5-di-tert-butyl-4-hydroxy-
benzyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)lsocyanurate, 2,4,6-
tria(3,5-dl-tert-butyl-4-hydroxyphenylethyt)-1,3,5-triazine, 1,3,5-trig(3,5-di-tert-butyl-4-
hydroxyphenyipropionyl)-hexahydro-1,3,5-triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxyben-
Zyl)isocyanurate.
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ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecy! 3,5-di-tert-butyl-4-hydroxy-
benzoate, 2-methyl-4,6-di-tert-butyiphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.

2.4. Acnvates, for example ethyl a-cyano-f,B-diphenylacryiate, iscoctyl a-cyano-p,B-diphe-
nylacrylate, methyl a-carbornethoxycinnamate, methyl a-cyano-f-methyi-p-methoxy-cinna-
mate, butyl a-cyano-f-methyl-p-methoxy-cinnamats, methyl a-carbomethoxy-p-methoxycin-
namate and N-(3-carbomethoxy-B-cyanovinyl)-2-methylindoline.

2.5, Nickel compounds, for example nickel complexss of 2,2-thlo-bis-[4-(1,1,3,3-tetrame-
thylbutyl)phenol], such aa the 1:1 or 1:2 complex, with or without additional ligands such as
n-butylamine, triethanolamine or N-cyciohexyldiethanolamine, nickel dibutyidithiocarbamate,
nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert-
butylbenzyiphosphonic acid, nickel complaxes of ketoximes, e.g. of 2-hydroxy-4-meathyiphe-

nyl undecyiketoxime, nickel complexes of 1-phenyl-4-lauroyl-S-hydroxypyrazole, with or
without additional ligands.

2.8._Sterically hindered amipnes, for example bis(2,2,8,8-tetramethyl-4-piperidyl)sebacate,
bis(2,2,8,8-tetramethyl-4-piperidyljsuccinate, bis(1,2,2,8,6-pentamethyl-4-piperidyl)sebacats,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)asbacate, bis(1,2.2,6,6-pentamethyl-4-pl-
peridyl) n-butyl-3,5-dl-tart-butyl-4-hydroxybenzyimalonate, the condensate of 1-{2-hydroxy-
ethyl)-2,2,6,8-tstramethyi-4-hydroxypiperidine and succinic acid, linear or cyclic condensates
of N,N'-bls(2,2,6,6-tetramethyi-4-piperidyljhexamethylenediamine and 4-tert-octylamino-2,6-
dichloro-1,3,5-triazine, tris(2,2,8,6-tetrarnethyl-4-piperidyl)nitriiotriacetate, tetrakis(2.2,8,8-
tetramethyl-4-piperidyl)-1,2,3,4-butane-tetracarboxylate, 1,1°<(1,2-ethanedlyl)-bis(3,3,5,5-
tetramethyipiperazinone), 4-benzoyi-2,2.6,6-tatramethyipiperidine, 4-etearyloxy-2,2,6,6-
tetramethyipiperidine, bis(1,2,2,8,6-pentamethyipiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-
butylbenzyl)malonate,  3-n-octyl-7,7,9,8-tetramethyi-1,3,8-trlazaspiro[4.5ldacan-2,4-dione,
bis(1-octyloxy-2,2,6,6-tetramethyipliperidyl)sebacats, bis(1-octyloxy-2,2,8,6-tetrame-
thylpiperidyl)succinate, linear or cyciic condensates of N,N-bla-(2,2,6,8-tetramethyl-4-piperi-
dyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-trlazine, the condensate of
2-chloro-4,6-bis(4-n-butylamino-2,2,8,8-tetramethylpiperidyl )-1,3,5-tiazine and 1,2-bis(3-
aminopropylamino)ethane, the condensate of 2-chioro-4,6-di{4-n-butylamino-1,2,2,8,68-pen-
tamethyipiperidyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl-3-dode-
cyl-7,7.9,9-tetramethyl-1,3 8-triazaspiro{4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetrame-
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thyl-4-piperidyl)pyrrolidin-2,5-dione,  3-dodecyl-1<{1,2,2,6,8-pentamethyl-4-piperidyl)pyrroll-
dine-2,5-dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethyipiperidine,
a condensation product of N,N'-bis{2,2.6,6-tetramethyl-4-piperidyl)hexamethylenediamine
and 4-cyclohexylamino-2,8-dichloro-1,3,5-trlazine, a condensation product of 1,2-bis{3-ami-
nopropylamino)ethane and 2,4,8-trichloro-1,3,5-triazine as well as 4-butylamino-2,2,8,8-te-
tramethyipiperidine (CAS Reg. No. [138504-98-6]); N-(2,2,6,6-tetramethyl-4-plperidyl)-n-do-
decylsuccinimid,  N-(1,2,2,8,6-pentamethyl-4-piperidyl)-n-dodecyisuccinimid,  2-undecyl-
7,7,9.9-tetramethyl-1-oxa-3,8-diaza-4-oxo-splro{4,5idecane, a reaction product of 7,7.9,8-
tetramethyi-2-cycloundecyl-1-oxa-3,8-dlaza-4-oxospiro [4,5)decane und epichlorohydrin, 1,1-
bis(1.2.2.8,6-pentamethyi-4-piperidyloxycarbonyl)-2-(4-methaxyphenyl)ethene, N,N'-bls-
formyl-N,N'-bls(2,2,6,6-tetramethyl-4-piperidyl)haxamethylenedlamine, diester of 4-methoxy-
methylene-malonic acid with 1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly{methyipropyl-3-
oxy-4-(2,2,8,6-tetramethyl-4-piperidyf)jslioxane, reaction product of malelc acid anhydride-a-
olefin-copolymer with 2,2,6,8-tetramethyi-4-aminopiperidine or 1,2,2,6,6-pentamethyi-4-
aminopiperidine.

2.7, Oxamides, for example 4,4'-dioctyloxyoxanilide, 2,2"-dlathoxyoxanilide, 2,2'-dloctyloxy-
5,5"-di-tert-butoxanilide, 2,2-didodecyloxy-5,5"-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxanfide,
N,N-bis(3-dimethylaminopropyl)oxamide, 2-aethoxy-5-tert-butyl-2'-ethoxanllide and its mbdure
with 2-ethoxy-2'-ethyl-5,4'-dl-tert-butoxanilide, mixtures of o- and p-methoxy-disubstituted
oxanilides and mhxtures of o- and p-sthoxy-disubstituted oxanllides.

2.8, 2-(2-Hydroxyphenyl)-1.3,5-iriazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,8-bls(2,4-dimethyiphenyi)-1,3,5-trlazine, 2-
(2,4-dihydroxyphenyl)-4,6-bla(2,4-dimethyiphenyl)-1,3,5-irdazine,  2,4-bla(2-hydroxy-4-pro-
pyloxyphenyl)-6-(2,4-dimethyiphenyl)-1,3,5-trlazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,8-bis-
(4-methyiphenyi)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyi)-4,6-bis(2,4-dimethyiphe-
nyl)-1,3,5-triazine,  2-(2-hydroxy-4-tridecyloxyphenyi)-4,6-bia(2,4-dimethylphenyt)-1,3,5-trl-
azine, 2-{2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl}-4,8-bis(2, 4-dimathyl)-1,3,5-tri-
azine, 2-{2-hydroxy-4-(2-hydroxy-3-octyloxy-propyioxy)phenyl}-4,6-bis(2,4-dimethyi)-1,3,5-
triazine, 2-{4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxy-phenyi]-4,6-bis(2,4-di-
methyiphenyl)-1,3,5-triaxine,  2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl]-4.6-
bia(2,4-dimethyiphenyl)-1,3,5-triazine,  2-{2-hydroxy-4-hexyloxy)phenyi-4,6-diphenyl-1,3,5-
trlazine, 2-(2-hydroxy-4-methoxyphenyl)-4,8-diphenyl-1,3,5-triazine, 2,4,6-tris{2-hydroxy-4-{3-
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24{2-hydraxy-3,5-di{a, a-dimethytbenzyl)phenyl]-2H-banzotriazole;
2,4-diphenyl-5-{2-hydraxy-4-hexylaryphenyl)-e-triazine;
24-bis(2,4-dimethyiphenyl)-6-(2-hydroy-4-octyloxyphenyl)-s-triazine;
2-2-hydroxy-3-a-cumyl-5-tert-octyiphenyl)-2H-benzotriazole;
5-benzenssulfonyl-2-{2-hydraxy-3,5-dHert-bulyiphenyi)-2H-benzotriazole;
2-hydroxy-4-dadecyicxybanzophenans; and
2-hydroxy-4-octyloxy-benzophenonae.

Moet prefarably, the hindered amines are

the polycondansation product of 1-(2-hydraxyethyl)-2,2,8,8-tetramethyl-4-hydreatypipericine and succinic acid:

the polycondansation product of 4.4-hexamethylene-bla{amino-2,2,8,8-tatramethyipiperidine) and 2,4-dichloro-
G-tert-cctylamino-s-triazine;

the polycondansation product of 4.4"-hexamethylene-bis{amino-2,2,6,6-letramethyiplperidine) and 2.4-dichioro-
8-morpholino-e-iriazine;

polyimethyl 3+(2,2,8,8-tetramaethyiplperidin-4-yicxty)propyijslicxane;

bis(2,2,6,6-tstramethylpiperidin-4-yl) cyclohexylenedicxydimethyimaionats;
1,3,5-trie{N-cyciohexy-N-2-(2,2,8,6-tstramethyiplperazin-3-on-4-yl)ethyllamino-a-triazine;
N,N',N',N"-iairakis[4,8-bis(butyl-{2,2,6,6-tetramethyipiperidin-4-yl)amino)-s-triazin-2-yT}1, 10-diamino-4,7-diaza-
decane; and

2.2,6,8-telramethylpiperidin-4-y| C,¢-Cpoaliancata.

Moet especially, the UV absorber is

2-{2-hydroury-3-ert-butyl-5]2-(methoxyearbonyl)ethyliphenyl]-2H-benzoiriazola;

2-{2-hydcecy-3,5-dl{a, a-dimethyibenzyl)phenyl]- 2H-benzotriazole;
2.4-cipheny-6-{2-hydroxy-4-haxyloxyphenyl)-s-triazine;
2,4-bis(2,4-dimethyiphenyl}-8-(2-hydaxy-4-octyloxyphenyl)-s-triazing; or
2-(2-hydroxy-3-a-cumyl-5-tert-octyiphenyl)-2H-benzotriazols; and

the hindered amine Is

the polycondenaation product of 1-(2-hydraxysihyl)-2,2,6,6-tatramethyl-4-hydrexypiperidine and succinic acld;

the polycondeneation product of 4,4-hexamathylene-bis(amino-2,2,6,6-tetramethyiplperidine) and 2,4-dichloro-
8-tert-octylamino-g-iriazine;

the polycondensation product of 4,4-hexamethylene-bis{amino-2,2,6,8-tetramethyipiperidine} and 2,4-dichioro-
G-morpholino-s-triazine; or

NN’ N",N"-totraida{4,6-bis(butyl-{2, 2,8, 8-tstramethyipiperidin-4-yTjamino)-e-triazin-2-yT}H, 10-diamino-4, 7-diazadecans.

The fibare of the nstant invention are mads from the thermoplastic polymer in a standard or conventional manner,
for exarnple, using malt spinning, solution (dry) spinning or fibriation of thin flime. The individual fllaments are typlcally
about 50 microne or less. These can be joined into multifilament yame of higher danier. The ultimate article prepard
can hava individual yamas of difterent polymars If desired.

Additionally, the Instant imvention also pertaina to a stabllized pigment compoaliion which comprisea

() an organic or inorganic pigment, and
(b) an effective stabilizing amount of & mixture of

(1) a hindered amine, and
(i) a UV absorber.

Pralamed components (a), (bi) and (bil) are basically as deacribed above for the pigmentad and siabllizad fibers of
this Invantion.

The UV abeorber Is selectad {ram tha group conalsting of the 2-hycdraxyphenyibanzotriazoles, o-hydrcayphenyl-a-tr-
azines, 2-hydrasybenzophenones, benzoxazinones, a-cyancacryiates, cemnllides, nickel complaxas and benzogates.

Prefarably, the UV absorber ls a benzotriazole or an s-iriazine.

The hindered amine Is preferably derived from a 2,2,8,6-tetramethyipiperidine.

The stabilized pigment compoaition ls whara the effective amount of a combination of etabliizers of this invention is
10t 50% by weight, basad on the pigment; whare the alfective amount of hindered amina Is 1 1o 49% by welght, based
on the pigmant; and whare the effective amount of the UV absorber Is 1 to 48% by weight, basad on the pigmant.

92
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(54) Red-shifted tris-aryl-s-iriazines and compositions etabillzed therewith

(57) Tris-aryl-s-riazines which contaln from one o which are red-shifted i the near UV range and provide
threa resorcinal derived moieties with at least one of sald excellent etabiiration to polymeric substraies egainst
moieties substituted at the 5-position with an alkyl, phe- tha delstarioua affects of actinlc ight.

nylalkyl, halogen, thio or sulfonyl group have UV specira
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where In the compounds of formula |

X and Y ara the same or different and are phenyl or pheny| substituted with one 1o three lower alkyl, halogen,
hydiroucy or allexy,

Ry s stralght or branched chain afkyl of 1 1o 24 carbon atoms, siraight or branchad chain alkenyl of 2 to 24 carbon
atoms, cycloalkyl of & to 12 carbon atoms, halogen, -SRg, -S0R,, or -S0,R;: said alkyl or cycloalkyl aubetituted by one
to eight halogan, -R,, -ORg, “N(Rgly. =NRg =O, -CON(Rg);, -COR;, -COORy, -OCORg, -CN, -NO,, -8R, -8R,
-S80,R;, -P{O)(ORg)e. morpholinyl, piperidinyl. 2.2,6,6-tetramethylpiperidinyl, piperazinyl or N-methyipipemazinyl groups
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and the hard polyorganosiicxanes described, for example, In U.S. Patent No. 4,355,147,

31. Polykstimines in combination with unsaturated acrylic polyacetoacetals reains or with unsaturated acryfic resins.
The unsaturated acrylic resins include the urethane acrylates, polysther acrylates, vinyl or acryl copolymers with

pendant unaaturaied groupe and the acrylated melamines. The polyketimines are prepared from polyamines and
ketones In the presance of an acld catalyst.

32 Radiation cureble compaosltions containing ethylenically unsaturaied monomers or oligomers and a polyuneat-
uratad aliphatic oligomer.

39. Epoxymeiamine resine auch as light-atabls epoxy resins crosalinkad by an epoery functional coatharifiad high
solide melamine resin such as LSE-4103 (Monsanto).

in general, the compounds of the presant invention are amployad from about 0.01 to about 20% by weight of the
siabifized compoaliion, although this will vary with the particular substmie end application. An advantageous mnge le
from 0.1 to 10%, a.g. 1 1o 5%; preferably 1.5 to 2.5%.

Cther compositions of special intersst include thoes which additionally contain a UV sbsorber selected from the
group consiating of the banzephenones, benzotrigzoles, cyancaclylic ackd derivatives, hydraxyaryl-s-triazines, organic
nickel compounds and oxanilides.

Prafarred UV absorbers are eelected from the group consisting of
22-hydreny-3,5-cli-{a, a-dimethylbenzyl)phenyl}- 2H-benzatriazole,
2-{2-hydroxy-3-{a, a-dimethylbenzyl}-Soctyiphenyl]-2H-benzotriazole,
2-(2-hydroxy-3,5-di-tert-amyiphenyf)-2H-benzatriazole, 2-{2-hydreory-3-lart-butyl-5-(a-Hydroxy-octa(ethylenecxy)carb-
onyljethyiphenyl]-2H-benzolriazole, 24{2-hydrooy-3-teri-butyl-5-{2-octyloxycarbonylethyl)phenyl}-2H-benzotriarcle, 4,
4'dioctyicxyoaniide, 2,2'-dloctylony-5,5-d-tert-butylamniide, 2,2'-didodecyicery-5,5dl-tart-butyiomniiids, 2-athaxy-
Zethyicanlide, 2,8-bis(2,4-dimethyiphenyf)-4-(2-hycircxy-4-octyimeyphenyl-s-triazine, 2,6-bis(2,4-dimethyiphenyl}-4-
{2,4-dihydraxyphenyl)-s-triazine, 2 mmmwmwlmmmylmm 2,6-bls{2,4-dimethryiphe-
myl)~4-{2-hydraxy-4-(2-hydroxy-3-dodecylaxypropancuy)phenyll-e-irazine and  2,2"-clihydroxy-4.4"-dimethcxybenzo-

phenone.

Addtional compasitions of Interest include those which ackiitionally contain an affective stabllzing amnount of a
phenollc anticxidant; those which additionally contain a hindered amine derivative; or which addilionally contain a phos-
phite or phosphonite stabillzer.

Compoattions of speclal Intarest also include those wherein the organic material le an snamel of high solids contem
usad for an industriel finksh; Ie used as a coll coating; is used as a penetrating wood finlsh or I8 usad as a fim-lorming
wood finleh.

When the instant compounds also corrain a reactive functional group, saki compounds can be chemically bonded
by elthar condansation or {ree radical addition reaction to the polymer subsirate. Thie provides for a non-migrating,
non-aublimable UV absorbor stabliizer. Such reactiva functional groups Includa hydray, amine, amito, carbexyl end
sthylenically unsaturated moletiss.

The various organic meteriale ussetul In the inetant invention are deacribed in detal later in this application as well
as are the various conaddiives whose concomitant use with the instant compounds is aften found to be highly beneficial

The resuking stabilizad polymar compositions of the invention may opiionally also cortain from about 0.01 to about
5%, preferably fram about 0.025 to about 2%, and espacially fram about 0.1 toabout 1% by weight af various conventional
additives, such as the materials Usted below, or mixtures thereol.

1. Antioxidants

1.1. Alkylated monophenals, for example 2,6-dl-tert-butyl-4-methyiphanal, 2-tert-butyl-4,6-cimethyipheanci,
2,8-ditert-butyl-4-ethyiphanal, 2,6-di-tert-butyl-4-n-bulyiphenol, 2.8-dHert-butyl4-lscbutyiphenal, 2,6-dicy-
clopantyl-4-methyiphanal,  2-{o-methylcyclohmxyi)-4,6-dimathyiphenol,  2,8-dioctadecy!-4-methyiphenal,
2,4,6-tricyciohaxyipheno, 2,6-dl-tert-butyl-4-methoxymethyiphenol, nonyiphenols which are inear or branched
in the side chains, for emmple, 2,6-dl-nonyl-4-methylphensl, 2, 4-dimethyl-8-(1"-methylundec-1"-yfiphencl,
2,4-dimethyl-8-{1'-methylheptadec-1'-yljphencl, 2 4-dimethyl-8-(1*-methyitridec-1"yijphanol and mixtures
thereot.

1.2. Alkyithiomethyiphenols, for exampie 2,4-dloclylthiomethyl-8-tert-butyiphenol, 2,4-dioctyRhiame-
thyl-&-methyiphenol, 2,4-dioctylthiomethyl-8-sthylphanol, 2,6-di-dodecyfthlomethyl-4-nonyiphencl.

19
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wherein X.Y,Z are each the same or diflerent aromatic carbocyclic radicels, and at least one of the X, Y,
and Z has a hydroxy group substituted ortho to the point of attachment to the triazine ring, and an OR
group substituted at a paint para o the eitachment of the triexine ring and, wherein the R molely of the
OR group ls, Independently, s linear, branched aliphatic or cycloaliphatic alkyl molety contsining 1 to 12
] carbon afome and is
(1) interrupted by one or more oxygen atoms; or
{2) substituted by one or more hydraxy groups or alikaxy groups of 1 to 12 carbon atoms; or
{3) both interrupted and substituted by the above groups of {1) and {2); and
whereln R! to R* are selected from the group conelgting of hydrogen, hydroey, alkyl of 1 to 12 carbon
10 aioms, alkoxy of 1 to 12 carbon atoms, sulfonic, halo, carboxy, haloalkyl, and acrylamino; and
(B) a 2,2,8,8-tetranlky! piperidine compound.

2. TRIAZINES OF THE INVENTION

8 The hydroay group-contalning triezines of this Invention are represented by Formula I:

Rl /R’
» RE 0. . DR
Ra/ \Rg

N N
= ‘ (I
T

83 described In tha precading section.
An example of the preferrad embodiment of this Invention Is a ciass of iriazines represented by Formula
A

B

o)

50 whersin the R molety I, independently, a linear, branched aliphatic, or cyclosliphatic alkyl molety of 1 o 12
carbon atoms, and ls:
(1) both Interrupted by one or more axygen atomas; or
{2) substituted by one or more hydraxy groups or alkoxy groups of 1 to 12 carbon atoms; or
(3) both Intertupted and substituted by the above groups of (1) and (2).
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e

OH (I-E)

0 CHaCHaCHpCHaCHaCHoOH

In the preparstion of riazine IE. it Is of course possible to obtaln, in addition to tiazine HE, small
smounts of ancther triazine compound contsining repeating units of {CHeCHaCHaCHaCHaCH:0) 88

represented by the Formula I-F:
@ Hy CH, @ (]
o)

CH,

(1-F

0-~¢CHaCHpCHpCHpCHaCHp0) ,~H

The presence of small amounts of triazine I-F In triedne +E ls permissible and sometimes even
beneficial since presence of oligomers may improve the compatibliity of the triazine ultraviolet absorber in
coalings compositions.

4. THE 2.2,8,.8-TETRAALKYL. PIPERIDINE COMPOUNDS USED IN THE COMPOSITION OF THE INVEN-
TION

The HALS useful in the methad of thie invention are 2,2,8,6-tetraslkyipiperidines, their acld addition salts
or compleses with metal compounds. These HALS are well imown In the art and include compounds which
contain a group represented by Formula [I:
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CH
3 R
RCH,
—N (I1-A)
RCH,
o

wherain R Is hydrogen or methyl.
HALS utilizable in this Inventton also inciude, but are not limited 10, compounds represented by the
following:

1. Formula IIFA
r . (I11-A)
CHy
RH,C R
Ri-N o——R?
RH,C
CHy
| ~n
wherein:

n is a number from 1-4 inclusive, preferably 1 to 2;

R s aa defined in Formula li-A;

R is hydrogen, oxyl, hydroxy, C1 to Cis alkaxy, alkyl, Ca-Cis alkenyl or alkynyl, C7-Ci2 aralkyl, Ci-Ce
alkanoyl, C>-Cs alkenoyl, glycidyl, a group ~CHaCH(OH)-Z wherein Z Is hydrogen, methyl or phenyl, with R!
Pmmhﬂlm- Ci~Ciz2 ﬂk!'- .IMI m"l mlﬂ'wi

R%, when n is 1, Ia hydrogen, C1-Cis alkyl optionally interrupted by one or more axygen aioms,
cyanosthyl, benzyl, glycidyl, a monovalent radical of an aliphsiic, cycloaliphstic, araliphatic or sromatic
carbaxylic acid, or of carbamic acid, or of a phosphorous-containing acid, or a monovalent silyl radical,
prefarably a radical of an aliphetic carboxylic acid having 2-18 carbon atoms, of a cycloaliphatic carbaxylic
acid having 5-12 carbon atoms or of an aromatic carbooyllc acld having 7-15 cerbon etoms;

R, when n is 2, is C;-Ci2 alkylene, Cs-C:2 alkenylene, xylylens, a bivalent radical of an aliphatic,
cycloaliphatic, araliphatic or aromatic dicarboxyfic acld, of a dicarbamic acid or of a phosphorus-corttaining
acid, or a bivalent ellyl radical, preferably a radical of an aliphatic dicarbaxylic acid having 2-38 carbon
atoms, of a cycloaliphatic or aromatic dicarboxylic acid having 8-14 carbon afoms, or of an aliphatic,
cycloaliphetic or aromatic dicarbamic acid having 8-14 carbon atoms;

R®, when n Is 3, Is a trivalent radical of en aliphatic, cyclolaliphatic or aromatic tricarboxylic ecid, of an
aromatic tricarbamic acid or of a phosphorus-containing acid, or a rivalent allyl radical; and

R2, when n Is 4, Is a tetravalent radical of an aliphatic, cycioallphatic or aromatic tetracarboxylic acid;



10

15

EP 0 483 488 A1l

1. Antioxidants which are akylated phenols, alkylated hydroquinones, hydroxylated thiophenyl ethers,
alkylidene-bisphenols, benzyl compounds, acylaminophenols, esiers of A-{3.5-dHert-butyl4-
hydroxyphenyljproplonic acid with monohydric or polyhydric alcohols, and amides of 4-(3,5-dHer-butyl

~4-hydroxyphenyl)propionic acid;
2. Other uliraviolet ight stablilzers;

3. Metal deactivators;

4. Phosphites phosphonites, and phosphines;

5. Compounds which decompose permddes such as phosphtias, phosphonites, and thioesters;

8. Nucleating agents;

7. Flliers; and

8. Other additives, for examnple, plasticlzers, lubricants, emuisifiers, pigments, fluorescent whitening
agenis, flameproofing agents, antistatic agents and blowing agents.

Proportions of Stabilizers :

The HALS are generally used In amounts within the range of from about 0.01 fo about 5 wt % based on
the weight of total resin solids. The UVA of this invention are usad In amounts within the range of from
sbout 0.01 to about 5 wt % based on the weight of total resin solids. The weight ratio of HALS 1o UVA Is
from about 500:1 to about 1:500 with ratics of from 5:1 fo 1:5 belng preferred.

Synergistic Combinations :
The UVA of this invention represented by Formula (-A) are synergistically combined with the HALS

represented by Formula () to produce synergistically stebilized costings. For example, the preferred
synergistic combination is:

5. LIGHT STABILIZED POLYMERS OF THE INVENTION

The light stable compositions of the Invention comprises:
{A) a hydroxy group-comalning tralzine represented by Formula |

10
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"\l’" (1)
Al

As previously described in section {1) of DETAILED DESCRIPTION OF THE INVENTION.

(B) & polymer to be stabliized, and

(C) a 2,2,8.6-totraalkyipiperidine compound.

The polymer material to be stabiized is a synthelic resin or polymer such as an ecrylic or a polyester
film or coating, a polyolefin such as polyethylens or polypropylene usually in the form of a fibers, film, or
thick sections, an engincering grade polyester, polycarbonats, polyamide, polystyrane, or polyurethane.
Curable or polymerizable mbdures leading to cured or polymerized mederiale are alsc Inciuded In the
definition of polymer materials usable in the compasition of the Invention.

For mample, a curable composition comprises haxamethaxymethyl melamine, a polyhydroey functional
material, an acld cure catalysi, and the two part stabilizer composition of this Invention.

The Improved method of the invention of stabilizing a polymer ullizes the above compositions. The
method, proportion of ingredients, and synergistic combinations are describad in greater detall below.

8. IMPROVED METHOD OF STABILIZING POLYMERS

The Improved method of the Invention of stablilzing a polymer comprises Incorporating Inio said
polymer a siabllizingly and synergisticelly effective amount of the novel synergistic ultraviolet absorber
compositions of the invention previously described in section (1) of the DETAILED DESCRIPTION OF THE
INVENTION.

The synthetic resins and the polymers to be stebillzed by the Improved method of the Invention are the
polymers described in the preceding section and include curable or polymerizabls compositions leading to
crosslinkad or polymeric meterials.

H it is prefemed to incorporate the stabillzer in the form of a liquid, rather than a solid, the use of
ssiurated or nearly satureled solutions of concentrated stabillzng composition (comprising solvent and novel
triazine) Is preferred since Iess solvent {(end consequently lower level of volatile organic components) will be
infroduced Into & polymer, coating or film to be stabilired.

The following exampies are provided for the purpose of ilusiration only. The eampies should not be
conetrued as limiting the Invention in any way as variaiions of the invention are possible which do not depart
from the spirit and scope of the Invention.

EXAMPLE 1

A midure of 2,4-di<(2.4-dimethyiphenyly-8-(2.4-dhydroxyphenyl)-1,3,5-friazine (20g. 0.048 mole), 8-
chioro-1-hexanol (7.04g, 0.05 mole), avallable from Aldrich Chemicals, Milwaukee, Wi, potassium lodide
(0.37g, 0.0022 mole), PEG 400 (1.9g, 0.005 mole), avallable from Aldrich Chemicals, Milwaukee, W1, sodium
hydroxide (2.0, 0.05 mola) In methyl Isobulyl ketone was refux (120-122°C) for 18 hrs. After cooling o
85°C, weter (50 ml) was edded and the reaction mixiure was acidified with 37% hydrochioric acid to pH 1,
and the resulting aqueous layer was removed. The organic layer was washed twice with warm water (75 ml
per each washing) and the volatiles were removed under reduced pressurs. The oily residue was dissolved
in acetone and decolorized with activated charcoal and filtered. Cooling to 22°C gave 2 4-di{{2,4-dimethyl-
phanyl)-8-{2-hydroxy-4-(6-hydroxy- 1-hexyloxy)phenyl}-1.3,5-riszine (-E) as & psle yellow solid (10g), m.p.
117-118°C. The filtralo was concentraied under a reduced pressure fo give a second crop of triazine FE
bringing the total weight of product o 21g (B7% vyelid). k was cheracterizad o be 2.4-cf
(2:4,dimethyliphenyl)-8-{2-hydroxy-4-{B-hydroxy-1-henxyloxy)phenyi}-1,3 S-trlezine (HE).

17



/lp'ﬁ

@ BUNDESREPUBLIK ® Offenlegungsschrift ® Im.CL%
seuTckans o DE 19906 745 A 1 Coakiaan

F
C 08 K 6/3482 <
@ Aktenzeichen: 189 06 746.7 5
@ Anmeldetag: 18. 2.99 i~
DEUTSCHES (@ Offenlegungstag:  26. 8.99 4
PATENT- UND 8
MARKENAMT -
[11]
o
Unioneprioritit @ Erfinder:
10-037221 19.02.98 JP itagaki, Hirashi, ichihara, Chiba, JP; Tamura,
Satoshi, lchihara, Chiba, JP; Satou, Kouji, Ichihara,
@ Anmelder: Chibs, JP

Idemitsu Patrochemical Co., Ltd., Tokio/Tokyo, JP

@ Vertreter:
Tirk, Gille, Hrabal, 40593 Diisseldorf

Dis folganden Angaben sind den vom Anmsider eingerelchten Unteriagen entnosunen
@ Filme und Folien auf Polypropylenharzbasis
Dis Erfindung beachreibt Hime, Follen oder Schichten,
die aus einer Zusammanaatzung gebildat werden, die 100
Gowichistelle eines Harxes auf Polypropylenbasis und
von 0,01 bis b Gawichtatalle eines oder mehrerer spexlfi-
scher Ultraviolett-Absorptionsmitisl enthéit,

DE 19906745 A1

BUNDESDRUCKERE! 07.99 802034/818/1 24



DE 19906745 A1

wmnR‘buR'jm.l.l cin WasserstiofTatom oder eine Alky)-, eine Aryl- oder eine Alkoxygruppe mit 1 bis 10 Kob-
lensioffatome-n sind, und
) um\hrbmdungdﬂ'l'orml([l)

worin R; bis R jeweils ein Wasserstoffatom, eine Alkyl-, Aryl- oder Alkoxygruppe mit 1 bis 10 Kohlsastoffatomen
darstellen,

Unter dicsen Ultraviolett- Absorptionsmitieln sind die Verbindvngen (A) und (B) Benzotriszole. Unter den verschio-
mwmmmmmmmummwmmmmmnmm,
und dieso xind besondem fitr die Erreichung der Wirkung der Erfindung bevorzugt.

Die Kombination der folgenden Benzotriazolverbindungen (E) und (F) ist ebenfalls in der Brfindung wirksam,

(B) 2,2-Methylenbis[4-(1,1,3,3-tetramethylbuty])-6-{(2H-benzotriacl-2-yl)phenal]] und
(P 2-[2-Hydroxy-3,5-bis{oa'-dimethylbenzyl)phenyl}-2H-benzotriazol.

I;mmdlmlr9 Kombination betriigt des (ewichtsverhiilinis der Verbindung (B) ar Verbindung (F) bevorzugt zwischen
1: i L

Als Verbindung (C) dar Formel (T) sind besonders bevorzugt: 2,4-Bis(2,4-dimethylpheryl )-6-(2-hydroxy-4-n-octylox-
ypbeayl)-13,5-triazin und 2-{4,6-Di(2.4-xylyl)-1,3,5-riazin-2-y}-S-octyloxyphenol; und als Verbindung (D) der For-
tned (IT) it besonders 6-(2-Benzotrizzolyl)-4-t-octyl-§'-t-butyl-4'-methyl-2 2'-methylenbisphanal bevorzugt.

100 Gewichisteile des Harzes auf Polypropylenbasis werden mssmmen mit 0,01 bis 5 Gewichtateilen, bevorzugt 0,05
bis 2,5 Gewichistellen, noch bevorzugter 0,25 bis 2,0 Gewichtsteilen einer oder mohrerer Verbindungen, susgewiihit aus
den Verbindungen (A) bis (D), die oben erwifhnt sind, oder beiden Kamponenten (B) und (F) vormischt, Dafiir ist 2,4-
Bhﬂ.#ﬁmﬂhylﬂ:mymhydmywlmyﬂmw-l A S-triszin besonders als Verbindung (C) der Formel (1)
bevarzugt, und 6-(2-Benzotriazolyl)-4-t-octyl-6-t-butyl-4'-methyl-2,2"-methylenbisphenol ist besonders bevorzugt als
Verbindung (D) der Farmel (IT). Wenn die Menge des Ultravialett- Ahsorptionsmitiels, deg dem Harz zugesetzt wird, we-
piger als 0,01 Gewichixteils berrligt, ist es schwisrig, die Filme, Folitn und ifre verschiedenen bearbeiteten Sekundir-
produkie des Harze am Altemn 2z bindern. Auf der anderen Seite fiihrt, selbst wenn die Menge grofer als 5 Gewichtateile
im, die Zugabe ciner solch groBen Menge des Uliraviolett-Absorptionsmittels mur zu oinem geringen Ansticg in der Wir-
kung und fithrt it Gegenteil zum Ausbluten bzw. Auslanfon.

Falls gewlinacht, kiinnen beliebige andere Ultraviclett-Absorptionsmittel anf Benzotriazolbasis, Ultraviolett-Absorp-
tionamitte]l anf Benzophenonbasis und Lichtstabilisatoren auf der Basia gehinderter Amine zu der Harzzusammenset-
zung fiir die Verwendung der Harzprodukte gegeben werden, obme deB dl:Auf]lbachrErﬁndun;buimlchu;lurd.

Die anderen Ultraviolett-Absarptionsmitiel auf Benzotrizolbasis schlieBen z. B. ein: 2-(3,5-Di-t-butyl-2-hydroxy-
phenyl)-5-chlorbenzotriazol, 2-(3-t-Butyl-5-methyl-2-hydroxyphenyl)-S-chlorbensotriazal, 2-(3,5-Di-+-amyl-2-hydro-

xyphenyljbenzotriazal, 2-(3,5-Di-1-butyl-2-hydraxyphenyl) bexzotriazal, 2-(5-t-Butyl-2-hydroxyphenyl) benzotriazol, 2-
[2-Hydroxy-3-(34,5,6-tetrahydrophthalimidamethyl)-5-methylphenylJbenzotriazol, 2-(2-Hydroxy-4-octyloxyphe-
nylbenzotriazol, Reaktionsprodukte von 3-[3-(2H-Benzotriszol-2-y1)-5-t-butyl-4-hydroxyphenyllpropionsiuremethy-
Lether/Polyethylenglycol 300, 2-(3,5-Di-t-pentyl-2-hydroxyphenyl)-2H-benzotriazol, 2-(2H-benzotrizzol-2-yl)-4-me-
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thy%ﬁﬁ.ﬁ-muﬁydrwhlhnhmd yimethyD)phenol, ete.
Die Absorptionsmitiel auf Benzophenonbesis schlicBen z. B. 2,4-Dibydroxybenzophenon, 2-Hydroxy-4-o-dodecy-
loxybenzophencon, 1,4-Bis(4-benzoyl-3-hydroxyphenoxy)butan, etc. ein,

Die Lichtstabiligatoren auf Basis gehinderter Amine schliefen 2 B. ein: Bis (2,2,6,6-tetramethyl-4-piperidyl)-sebacat,
Tetrakis(2,2,6,6-tetramethyl-4-piperidyD}-1,2,3,4-butantetrscarboxylat, 2,2,6,6-tetramethyl-4-piperidylbenzoat, Bis-
(1,22,6,6-pemiamethyl-4-piperidyl)-2-(3,5-di-t-butyl-4-hydroxybeazyl)-2-n-butylmalonst, Bis(N-methyl-2,2,6,6-tetra-
methyl-4-piperidyl)sebacat, 1,1'-(1,2-Ethandiy]bis(3,3,5,5-tetramethylpiperadinon), (gemischtes 2,2.6,6-Totramethyl-
4-piperidyl/Tridecyl)-1,2,3,4-butanietracarboxylat, (geminchtes 1,2,2,6,6-Pentamethyl-4-piperidyl/Tridecyl)-1,2,3 4-bu-
tantetracarboxylet, Tetrakia(1,2,2,6,6-pentamethyl-4-piperidyl)-1,2,3 4-butantetracarboxylat, 1-[2-[3-(3,5-Di-t-butyl-4-

hydraxyphenyl)pripicayloxy]ethyl]-4-[3-(3,5-di-t-butyl-4-trydraxyphenyl)pripionyloxy}-2,2,6,6- tetramethylpiperidin,
8-Benzyl-7,7,9,9-tctramethyl-3-octyl- 1,3, 8- trizzaspiro{4,5]-undecan-2.4-dion, 8-Acetyl-3-dodecyl-7,7,9,9-tetramethyl-
1,3,8-triazaspirof4,S]decan-2 4-dion, Bis{1-octyloxy-2,2.6, 6-tetramethyl-4-piperidyl}schacat, etc.

[3] Formulierung und Farmen

In der Erfindung kenn das Harz auf Polypropyleabasis mit dem oben erwihnten Ultraviolett-Absorptionsmittel und
wahlweise mit beliebigan anderen verschiedenen Additiven 2. B. andaren Uliravinlett-Absorptionsmitieln, Stabilissio-
ren auf Phonolbasis, organische Stabilisatoren auf Phosphitbasis, Stabilisatoren auf Thioetherbasis, ebenso wie anorgs-
pischen oder organischen Folistoffen, entistatischen Mitteln, Chlor-abfangsnden Mitteln, Antiblockmilieln, Antitr-
Obungamitieln, organischen Flammschutzmiiteln, Flammretardiernngspromotoren, Farbstoffen, Pigmenten, natiirlichen
Olen, synthetischen Qlen, Wachsen, ctc, vermischt werden. Um&mnumdmhmmmmmpw&nlub
belannte Verfuhren angewendet wenden. Zum Beispiel kiinnen sis mit einam Thumel-Mischer, cinem Henschel-Mischer
wmmmmmm&wmmdnmmmmmmh
Schmelze gekmelet und granulisrt werden durch einen Hinschnecken- oder Mehrschneckenextrder oder durch einen
Kneter, einen Banbury-Mischer oder Shmliches, Falls erforderlich, kaon ein Hochkonzentrations-Ultmviclett- Absorpti-
onsmittel wie das oben erwihnte mit dem Harz auf Polypropylenbasis verknetet werden, um einen Masterbatch berzu-
stellen, und der resulticrendo Masterbatch kann mit demn zusiitzlichen Harz auf Polypropylenbasis vermischi werden, um
die beabsichtigte Harzzusammensetzung auf Polypropylenbasis herzustellen.

Wean das Polymer in der Form eines pulverfirmigen Polymers dorch Polymerisetion hergestellt wurde, kann das Fo-
lisaherz aul Polypropylenbesis zur Verwendung in der Brfindung mil ¢inen Peroxid in einem Bxtruder abgebant werden,
um sein Molelulargewicht zu verringemn. Dis Harzzusammensetzung, die das so shgebsute Harz enthillt, ist leicht beim
Formen 21 bandhaben. Das zum Erreichen eines niedrigen Molelulargewichies mit dem Peroxid abgebaute Harz kann
einen ecbhten Grad des FlioBvermdgens eufweisen, sber seine Pentadenfraktion, seine Peslachmalztemperatur und
scine Schmelzenthalpie verfindert sich mur wenig. Das fir disse Zwecks verwendete Perxid schlicBt z B. cin: 2.5-Di-
methyl-2,5-di-(t-butylperoxy)bexan, I.S-Bu(t-butylpawwl)bmml. 2.5-D|mnhyl-2,5-d1-(t-butylpuwy)hm-
3, e1c. Wean das Harz mit dem Peroxid, dem Antioxidationsmittel, einem Stabilisator und einem Chlorabfangmittel ver-
mischt wird, kmnn es wahlweise bevorsugt hier zugegeben werden,

In der Brfindung kann das Formmaterial suf Basis des Polypropylenharzes, mu dem dis oben erwilbnten Additive ge-
geben worden sind, in Folien und Filme durch bekannte Formverfahren, z. B. durch Aufblasformen, (GieBformen, Kalag-
dricrformen oder ihnliches hergeatellt warden,

Die Folien und Filme kifinnen weiter einer Sekundirbearbeitung z. B. Aufkleben von bedruckten Substraten oder For-
men im Vakuum unterwarfen werden, um verschiedene geformie Endprodukte wie delcorative Filme, Schutzfilme, ete,
bermustellen,

In den Filmen und Folien der Erfincing sind dis Additive wirksam vor Ausbluten, das zu ciner Becintrichtigung der

" Oberfiichenerscheimung der Filme und Folien fithren wilrde, geschiltzt, selbst wenn die Filme und Folien unter gewihn-

lichen Raumtemperaurbedingungen suf Abruf filr die nachfolgende Sekundiirbearbeitung, z. B, fir die Laminierung mit
Substraten oder flir des Bedrucken wenden,
Die Erfindung wird nun im Hinblick auf dis folgenden Beispiele genatr beschrisben.

Beispiel 1
1, Herstellung des Propylenfolienharzes
1-1. Herstellung der Magnesiumverbinchng

EBin Glasresktor mit einem Vblumes von ungefiibr 6 Litern, ausgerfistst mit einem Rihrer, wurde vollsilindig mi1 Stick-
stoffgas gespillt, und 2430 g Btharol, 16 g Ind und 160 g metallisches Magnesitm wurden hinzugegeben. Diese wurdsn
erhite! nnd umer Rckfiufl reagicren gelassen, bis sich kein Wasserstoffgas melr im Resktionssystemn bildete. um ein fe-
stes Reaktionsprodukt herzustellen. Die so hergesiellte Reaktionsmischung, dis das festo Produkt enthielt, wurds unter
varmindertern Druck getrocknet, um sine Magnesivmverbindung zu erhalten.

1-2. Herstellung einer festen Katalysatorkomponente (W)

thhmGhmhmkvwﬂﬂgmltMthmmlwgd:wm
bindung (nicht gemahlen), erhalten in Schritt 1-1, 800 ml reines Heptan, 24 ml Siliciumtetrachlorid und 23 ml Die-
lhylphlhlhlgegeben Dann wurde das Reaktionssystem bei $80°C gehalten, und 770 mi Titentetrachlorid wurden unter
Rilbren hinzugogeben und bei 110°C fiir 2 Stunden umgesetzt. Die resultierends feste Komponeate wurde cotnommen

und mit reinem Heptan bei 90°C gewaschen. Dara warden 1220 mi Titantetrachlorid gegeben und bei 110°C filr 2 Stun-

10



DE 19906745 Al

dep umgesetat. Dies wurde dann vollstiindig mit reinem Heptan gewaschen, um die feste Katalysatorkomponeote (W) zu
erhalten,

1-3. Gasphaseopolymerisation

Tn einem 200 Liter Polymerisationareakior wurde die feste Katal ysaiorkomponente (W), erhalien in 1-2 mit einer Ge-
schwindigkeit von ﬁ.OgIhr.'l\-nnb:nyhllmmm (TIBA) mit sinar Geschwindigieit von 0,2 Mol/tr, 1-Allyl-3.4-dime-
thaxybenzol (ADMB) mit einer GGeschwindigkeit von 0,006 Molhr, Cyclohexylmethyldimethoxysilan (CHMDMS) mit
ciner Geschwindigkeit von 0,003 Mol/hr und Propylen mit einer Geschwindigheit von 43 kg/br gefSrdert, Darin wurde
dus Monomer bei 70°C und 28 kg/cm® G polymeriziert. Die Menge des gebildeten Polymers betrug 30 kg/hr.

Dua Polymer besaB eine Grenzviskositiit f] (135°C in Decalin) von 5,04 dl/g.

Der uniisliche Gehalt in siedendem n-Heptan des Polymers betrug 88,2 Gew.-%, Die in siadendemn n-Heptan unlfeli-
che Komponente im Polymer bosaB [1] von 5,42 dl/g, und die in sledendem n-Heptan Risliche Komponents davon besafl
[m] von 2,07 di/g.

Auf der anderen Seite war die Pentadenfraktion, rrro/(1-mmmm) x 10 des Homopolymers, berechnet ams dem C-
NMR-Spekiralmuster, 24,3%; die Peakschmelrtemperatur (Tm), gemessen durch DSC betrug 158,7°C, und die Schmsl-
mmmmmmmeEMMmmBm;mﬂud:m-&WBMkm

ten im Polymer gefunden,

Das hier arhaltene pulverfrmige Polymer wurde mit 2,5-Dimethyl-2,5-di-(t-butylperoxy)boxan vermischt, wozu ein
Antioxidationamitte]l, ein Stabilisator und ein Chlorsbfangmittel hinmgegeben wurds. Dis resultierends Misclnmg
MMIMMM)MMMWMIWSMMMMZIEMM

2,5 /10 min zu erhalten. Auf der anderen Seite wurde das Polymer mit dem Peroxid abgebaut, um sein Molokulage-
wicht 2u verringern. Es wurde keine Verfinderung in der Pentadenfraktion, der Peskschmelztemperator und der Schmel-
zenthalpie zwischen dem urspriinglichen Polymer und dem sbgebauten niedermolekuloren Polymer gefunden. Das er-
halizens Harz besafl ein Zugelastizititsmodul von 500 MPa.

2. Filmbildung und Bewertiung der Filmproben

100 kg der Propylenfolienharzpellets, die hier hesgestellt warden waren, wurden mit 1,1 kg eines Ultraviolett-Absarp-
tionsmituels 2-(2-Hydroxy-5-1-octylphenyl)benzotriazol (Cywsarb UV5411 von Cyiec Industries Co.) vermiscit, und
durch eincn 40 mmeg) T-Dilsenextruder (Formtemperstur: 270°C) extrudiest, um cinen Film mit einer Dicke von 100 um
zu crgeben. Die Ultraviolett-Durchifissighkeit des einfuchen Films wurde gemessen unter Verwendung cines sutomati-
reich,

Die Aushint-Bestlindigleit der Folie wurde bewertet mit don Temperaturbedingungen von Lagerhliusen im Sommer
oder unter Berticksichtigung der Bedinguogen im Schiritt der Hiirtung von Klebstoffen auf Urethanbasis filr die Folien-
Iaminierung. Genaner wurde die Folie in einem Geer-Ofen bei 40°C fiir 240 Stunden gehalten, und dis SuBere Erachei-
nung und die Tridwumg untersucht.

Der TrObungsgrad der Folie wurde entsprechend JIS-K7105 gemessen, wofilr das Gerfit Nippon Denshoku Kogyo
1001DP vorwendot wurde. "A-Trilbung” bezeichnel don Unterschied der Tritbung der Folie vor dom Test und nach dem
Test

mmmmmmmmumxnmm'o'uﬂmmmmmmbaanm
suchten Film verglichen mit dem frisch hergestoliten Film.

TMMMM&MM@MH@!MWA@M@&MWMW

Die Testdaten sind in Tebelle 1 gezeigt,

Beispiel 2
Filmproben wurden hergeatellt und bewertet in der glaichen Weise wie in Beispicl 1, susgenommen, daB 2-(2H-Beo-

zotrizzol-2-yl)-6-dodecyl-4-methylphenol (Tinuvin 571 von Ciba Specialty Chemicals Co.) als Ultraviolstt-Absorpti-
onsmittel verwendet wurde, Die Testergebrisse sind in Tubelle 1 graript.

Baispiel 3
wurden hergestellt und bewertst in der gleichen Weise wie in Beispiel 1, amgenammen daB 2 4-Bis(2.4-

Filmproben
dimethylphenyl)-6-(2-hydroxy-4-o-octyloxypheayl)-1,3,5-trizzin (Cyasarb V1164 von Cytec Industries Co.) als Ulire-
violett-Absorptionamittel verwendst wurde, Die Testdaten xind in Tabells 1 gereigt,

Beiapiel 4
Filmproben wirden hergestellt und bewertet in der gleichen Weine wie in Beispiel 1, ausgenommen daB 6-(2-Benzot-
riszolyl)-4-t-octyl-6--butyl-4'-methyl-2,2'-methylenbisphenol (JAST-500 von Johokn Chemical Industry C. (.032;]! Ultra-
vipley-Absorptionsmive] verwendet wurde, Die Testdaten xind in Tabelle 1 pezeigt.
Beispiel 5
FﬂnmbmwmdmhergutelhundbeWmdﬂ'ghchmm“emBmpnll anspgenommen daB eine Kombi-
nation van 0,7 kg 2,2"-Methylen-bis[4-(1,1,3,3-tetramethylbutyl)-6-{ (2H- -benzotriazol-2-yDphenol]] (Adelknstab LA31

1
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C
5 N cH, A
Hirc; N o jL N” "C.H" {Compound C).
CH, o" cn), © CH,

CH,

The comparison used is a clearcoat containing no light stabilizer and a clearcoat
stabliized using the individual components; the corresponding rasults are marked
in the tables below with an asterisk (*).

The clearcoat is diluted to spray viscosity with Solvesso®100 and appiled to a
prepared aluminium panel (coil coat, filler, silver metallic or blue metallic base-
coat) and the painted panel is bakad at 130°C for 30 minutes. This gives a

clearcoat dry-flim thickness of 40-50 pm.

The samples are then subjected to waathering in an UVCON® weathering device
from Atlas Corp. (UVB-313 lamps) with a gycie of 8 h of UV Irradiation at 70°C
and 4 h of condensation at 50°C. Further samples are subjected to natural
weathering (Florida, 5° south, SAE J-1876).

The surface gioss (20° gloss in accordance with DIN 67530) and the colour
change (AE in accordance with DIN 6174) of the sampiss are measured at
regular intervals.

The results are compiled in Tables C1 and C2 below. All amounts are based on
the solids content of the clearcoat.
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WHAT IS CLAIMED IS:

1. A mixture comprising a compound of the formula |

0 N
a1
— —Ik
and a compound of the formula il
B o -x
nI
OH

)

in which, in formuia |

G is hydrogen or -OG;

kistor2;and, ifk=1,

E: and E,, independently of one ancother are a group of the formula la or ib

G,
(la) \@'C‘h
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OH

!
aQ

and

G is hydrogen or C,-Cyealicyl; or is C;-Cyaallkyl which Is substituted by OH,
Cy-Cualkoxy, Cs-Ciacycioalkoxy, allyloxy, halogen, =0, -COOH, -COOG,
-CONH,, -CONHG;, -CON(Ge)(Gic), -NHa, -NHGy, =NGa, -N(Gg)(G1o), -NHCOG,, -
CN, -OCOG,, phenoxy and/or C,-Cysalkyl-, C,-Cspalkoxy- or halo-substituted
phencxy; or G is Cy-Ceotilicyl which Is interrupted by -O- and can be substittuted by
OH; or G is Cy-Cealkenyl; glycidyl; Cs-Ciscycioalkyl; Co-Crscycioalkyl substituted
by OH, C+-C.alkyl or -OCOG1; Cr-C,,phenyialkyl which is unsubstituted or
substituted by OH, Cl, C,-C,salkoxy or C,-Cyealkyl; -CO-Gy; or -SO-Q1y;

Gs, G4 and Gs, independently of one another are H, C,-Cysaliyl; Cz-Cealkenyl; C,-
Crealkaxy; Ce-C:ocycloalkoxy; Co-Ciealkenoxy; halogen; -CaN; C,-Cihaloaliyl; Cr
Cisphenylalkyl; COOG,; CONH;: CONHGs; CONGYGio; sulfo; C>-Cssacyiamino;
OCOG; phenyloxy; or phenyloxy, C,-C,salkyl or C,-Ceailkoxy each of which
substituted by C,-C,salkyl, C+-Csaalkoxy or halogen; and one radical Gs In
formula | additionally embraces the meaning -NG:¢G:»;

G; embraces the meanings set out below for R, in formula l;

Gy is Ci-Cretikyl; Cy-Crealkenyl; Cy-Cealkyl which is interrupted by O, NH, NG, or
S and/or Is substituted by OH; C,-C,alkyt which Is substituted by -P{0)(0Q14)a,
-N(Gg){Q10) or -OCOG,, and/or OH; glycidyl; Cs-Crecycioalkyi;
Cy-Caalkyicyciohexyl; phenyl; Cr-Craalkyiphenyl; Ce-Cisbicycloalkyl;
Gs-Ciabicycloatkenyl; Cy-Cistricycloaliyl; Co-Cisbicycioalkylalkyt; or
C+Cisphenylalkyl;

Gs and Gy, independently of one another are C,-Cyealkyl; Cy-Cysalkoxyallkyt;
Cr-Crettlkanoyl; C-Cyydialkylaminoalkyl or Cg-Ciscycloalkyl; or

G, and Gy, togsther are Cy-Cealkylene or -oxaalkylene or -azaalkylene ;

G is Ci-Cietlkyl; C1-Ciaalkoxy; Cy-Crealkenyl; Cr-Ciiphenylalkyl;
Cr-Ciiphenylalkoxy; Ce-CieCycioalkyl; Co-Cracycioalkoxy; phenoxy or phenyt; or is
Cx-Caalkyl which is interrupted by -O- and can be substituted by OH;
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Giz is Ci-Cretlkyl; C-Ciaalkenyt; phenyl; C-Ciealkoxy; Cr-Crealkenylaxy;
Cr-Ceotilkoxy which Is interrupted by O, NH, NG, or S and/or is substitutad by OH;
cycichaxyloxy; phenaxy; Cr-C,alkyiphenoxy; Cr-C:phenylaikoxy;
C-Cralkylamino; phenylamino; tolylamino or naphthylamino;

Gia is Cy-Ciaalkyl; phenyl; naphthyl or Cr-Cy.alkyiphenyl;

G4 is C:-Craalkyl, methyiphenyl or phenyl;

Gia is hydrogen or Cy-Cyoalkyl;

Gz is hydrogen, C,-Caoalkyl, Cr-Crsphenylaliyl, -C(=0)-Gis, -C(=0)-NH-Ge;

and

Giig is Cy-Caotilkyl; Cr-Cootilkyl which is interruptad by 1 to 8 oxygen atoms and/or
is substitutad by O, halogen, NHz, NHG, or NG¢G1o. C1-Cottikaxy: phenyl;
CrCuphenylalkyl or Cx-Coalkenyl; "’

and, itk =2,

E: and E; are a group of the formula la;

G is Cy-Csatlkylene, C-Caalkenylene, xylylene, Cs-Cpailkylene which Is
interrupted by O and/or substituted by OH, or a group of the formuia
-CHCH(OH)CHyO-Gao-OCH,CH{OH)CHy-, -CO-Gigy-CO-, -CO-NH-Gpy-NH-CO-,
-(CHg);-COO-G-O0C-(CHy)y, in which j is @ number from the range from 1 to 3,

—H.QmQ: ;

Gux is C;-Croalkylene; C-Caailkylene which is interruptad by O, phenylene, or a
group -phenylene-E-phenylene-, In which E is -O-, -S-, -SOy-, -CHg-, -CO-, or
C(CHa)r-;

Gy is CrCroalkylene, C-Ciooxaaliylene, C-Ciothiaalkylene, Cs-Cyzarylene or
CzCealkenylane;

Gy is Cp-Croalkylene, phenylens, tolylene, diphenylenemethane or a group of the

o,
formula _Qc'"l' '

CH, CH,



Gy is hydrogen;

G is Cy-Cyp-alkyl or benzyl; or la Cr-Cealkyl substituted by OH, C;-Cqealkoxy,

phenoxy and/or -OCOG,; or is C;-Cealky! substituted by -COOG,

G, is Cy-Cealkyl or C5-Cealkenyl; and

G I8 C-Cealkyl or C-Cralkenyt;

and in which in the compound of the formuia II

Rs to Rys are H;

qist;

pist;

X and Y, independently of one ancther, are R,; Cr-Cysalkyl which [s substituted by Ry
Cy-Caottlkyl which Is interrupted by one or more oxygen atoms and substituted by one or
more groups Ry g

R, is hydroxyl; C,-Csailkoxy; cycliohexyloxy; -OR,; Ry allyt;

R, is hydrogen; C,-Cpalkyl; cyciohexyl;

R; Is -COR"; -COOR";

R' is hydrogen; C,-Cpeailkyl; C-Caonlkyl which is interrupted by oxygen; cyciohexyl

or C,-C.alkyicyciohexyl.

7. A composition comprising

A) an organic material sensitive to damage by light, oxygen and/or heat, and
B) as stabilizer, a mbdure comprising a compound of the formula | and a
compound of the formula Il.

8. A composition according to claim 7, comprising from 0,01 to 15 parts by weight
of component B per 100 parts by weight of component A,

9. A composition according to claim 7, comprising in addition to components A
and B one or more other stabilizers or any other additives.

10. A composition according to claim 7, comprising as component A a synthetic
organic pofymaer.

11. A composition according to clalm 7, comprising as component A a
thermoplastic polymar, a binder for coatings or a photographic material.



