
0080431 Description The present invention relates to the combination of
low-molecular and high-molecular polyalkylpiperidines as a stabiliser
system for organic. material, and also to the organic material protected by
this stabiliser system. In the past, low-molecular polyalkylpiperidines
have been described as light stabilisers in numerous publications. Thus,
for example, an important class of sterically hindered piperidines
corresponding to the general formula R H [err]CH 3   H    3 n in which n is
a number from 1 to 3 and R is a monovalent to trivalent hydrocarbon
radical, has been described in U.S. Patent Specification 4,038,280. More
recently, various high-molecular polyalkyl- piperidines which are suitable
as light stabilisers have also been disclosed.      Thus, for example, U.S.
Patent Specification 4,233,412 has disclosed condensation and addi- tion
polymers containing sterically hindered piperidine groups, U.S. Patent
Specification 4,210,612 has disclosed polyacrylates containing sterically
hindered piperidine groups, and U.S. Patent Specification 4,086,204 has
dis- closed triazine polymers containing sterically hindered piperidine
groups.    Attempts have also been made to find synergistic 



mixtures in which one component is a sterically hindered piperidine and the
other component is, for example, a con- ventional UV absorber.
Mixtures of this type are known, for example, from U.S. Patent
Specification 4,110,304, which describes mixtures of a low-molecular
polyalkylpiperidine with benzophenones, benztriazoles, oxalic acid
dianilides or salicylic acid derivatives. It has now been found that
mixtures of low-molecular and high-molecular polyalkylpiperidines show a
pronounced synergism as regards their light-stabilising activity. Those
skilled in the art could not predict this increase in action because it
involves a combination of light stabilisers which correspond to the same
principle of action and are distin- guished only by the different molecular
weight.        Custom- ary synergistic mixtures consist of substances which
differ greatly in structure and action, as is known, for example, for
phenolic antioxidants and so-called thiosynergistic agents. The present
invention relates to a stabiliser system containing (A) a low-molecular,
sterically hindered poly- alkylpiperidine selected from the group
comprising the compounds of the formulae (A-1) to (A-13) [err]
piperidine selected from the group comprising compounds having one of the
recurring units of the formulae (B-1) to (B-9): -4-[c(co6-R2)-cH2 --- ]-
with degree of polymerisation (B-i)                   of 5-100, preferably
5-50, 



particularly 10-25; 1- N(R -(CH  -N (R )-CH 2-) i with degree of
polymerisation (B-2)                   of 5-50, preferably 5-25,
particularly 5-15;    -4- -f--Cm(Coo-R1)-CH2--i- -E-CH2-CH2-i+ with molar
ratio I: II5 1: 10 (I)           (II)      to 1:20 and molecular weight
(B-3)              of between 10,000 and 30,000; with degree of
polymerisation -1-N(R )-(CH2) N(R1      -     of 3-50, preferably 3-25,
particularly 3-8; (B-4)         HA-Cc(CH )2-CH2-C(CH) CH3CH3
CH3CH 2) 0C(0)(C2 22 2xK/                   2 2 33
3 3 (B-5) with degree of polymerisation of 2-25, preferably 2-12,
particularly 2-7; t 1 (R  (C6-N(RH-C(O) (CH2)4-with degree of poly-
merisation of 5-50, (B-6)                           preferably 5-25,
particularly 5-15; s3/ 3              C3,CH3 -f-(  \-NH- (CH2) 6-NH-/  >
-C(O)-NH-(CH2)6-NH-C(C)-+- CA3 CH3             Cd3\CH3  with degree of
polymerisation of 5-50, preferably 5-25, 



(B-7)                    particularly 5-15;    -5- CH3,CH3          \3/CH3
+-f--*\  >-CH2 CH=CH-cH 2-N  %.-oC(O)-NH-(CH 2)6-N-C(0)0--- C3 \CH3
C3 \CH    with degree of polymerisation (B-a)                   of 5-50,
preferably 5-25, particularly 5-15; CH ,CH3 --F--CHCH  3 .- 30-  with
degree of polymerisation 2 2C   \   c/            of 5-50, preferably 5-25,
C43 CH3              particularly 5-15; (B-9) and also the compound of the
formula B-10 R NH(CHR)-_ R(C  N(R )-(   CH' 4    2)3   4    2 2- (R4)
-(CH2) 3NHR4 (B-10) wherein RI and R2 have the meanings given above, and R4
is a group CH 3 CH3 H 9    \3/ ~~ ~>11 \3CH    C CH3 Of the components (A),
compounds (A-1), (A-2), (A-5), (A-7), (A-8), (A-9), (A-li) and (A-12), and
in particular compounds (A-1), (A-5), (A-9), (A-li) and (A-12), are
preferred.   



-6- 0If the components (B), compounds (B-1), (B-2), (B-3), (B-4), (B-5),
(B-6) and (B-10) are particularly preferred. The common feature of the
mixtures of components (A) and (B) is that (A) is distinguished by a
markedly lower molecular weight than (B), and that all compounds (A) and
(B) represent polyalkylpiperidine derivatives and thus con- tain, for
example, one of the radicals R1, R2, R3 or R4. The compounds (A) and (B)
are known substances and can be prepared by known methods. The ratio
(A):(B) can be chosen within wide limits. However, the synergism is
particularly marked in mixtures in which the ratio (A):(B) is 10:1 to 1:10,
preferably 5:1 to 1:5 and in particular 1:2 to 2:1. The compounds (A) and
(B) are added to the organic material to be protected in a total
concentration of 0.01 to 5% by weight, based on the material to be
protected. It is preferred to incorporate 0.03 to 1.5% by weight and
particularly preferred to incorporate 0.2 to 0.6% by weight of the
compounds. The incorporation can be carried out before or after the
polymerisation, for example by mixing the compounds, and further additives
if appropriate, into the melt by the methods customary in the art, before
or during the shaping process, or also by applying the dissolved or
dispersed com- pounds onto the polymer, if appropriate with subsequent
evaporation of the solvent. The novel compounds can also be added to the
material to be stabilised in the form of a master batch 



which contains these compounds in a concentration of, for example, 2.5 to
25% by weight. In the case of crosslinked polyethylene, the com- pounds can
be added before the crosslinking process. The mixtures of one or more
compounds (A) and of one or more compounds (B) are suitable for stabilising
organic material against damage by the action of oxygen, heat and light.
The following are examples of organic    materials to be protected in this
way: 1.      Polymers of monoolefins and diolefins, for example
polyethylene (which can be crosslinked if appropriate), polypropylene,
polyisobutylene, polybut-1-ene, polymethyl- pent-1-ene, polyisoprene or
polybutadiene, and also polymers of cycloolefins, for example of
cyclopentene or norbornene. 2.      Mixtures of the polymers mentioned
under 1), for example mixtures of polypropylene with polyethylene or with
polyisobutylene. 3.      Copolymers of monoolefins and diolefins with one
another or with other vinyl monomers, for example ethylene/ propylene
copolymers, propylene/but-1-ene copolymers, propylene/isobutylene
copolymers, ethylene/but-1-ene co- polymers, propylene/butadiene
copolymers, isobutylene/ isoprene copolymers, ethylene/alkyl acrylate
copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl acetate
copolymers or ethylene/acrylic acid copolymers and their salts (ionomers),
and also terpolymers of ethylene with propylene and a diene such as
hexadiene, dicyclopenta- diene or ethylidenenorbornene. 



4.      Polystyrene. 5.      Copolymers of styrene or [err]-methylstyrene
with dienes or acrylic derivatives, for example styrene/butadiene,
styrene/acrylonitrile, styrene/ethyl methacrylate, styrene/ butadiene/ethyl
acrylate or styrene/acrylonitrile/methyl acrylate; high impact strength
mixtures of styrene copoly- mers and of another polymer, for example a
polyacrylate, a diene polymer or an ethylene/propylene/diene terpolymer;
and also block copolymers of styrene, for example styrene/
butadiene/styrene, styrene/isoprene/styrene, styrene/
ethylene-butylene/styrene or styrene/ethylene-propylene/ styrene. 6.
Graft copolymers of styrene, for example styrene grafted onto
polybutadiene, styrene and acrylonitrile grafted onto polybutadiene,
styrene and maleic anhydride grafted onto polybutadiene, styrene and alkyl
acrylates or alkyl methacrylates grafted onto polybutadiene, styrene and
acrylonitrile grafted onto ethylene/propylene/diene terpoly-    mers,
styrene and acrylonitrile grafted onto polyalkyl acrylates or polyalkyl
methacrylates, or styrene and acrylo- nitrile grafted onto
acrylate/butadiene copolymers, and also their mixtures with the copolymers
mentioned under 5), such as those known, for example, as so-called ABS,
MBS, ASA or AES polymers. 7.      Halogen-containing polymers, for example
poly- chloroprene, chlorinated rubber, chlorinated or chloro- sulfonated
polyethylene, or epichlorohydrin homopolymers and copolymers, in particular
polymers of halogen-containing 



vinyl compounds, for example polyvinyl chloride, poly- vinylidene chloride,
polyvinyl fluoride or polyvinylidene fluoride; and also their copolymers
such as vinyl chloride/ vinylidene chloride, vinyl chloride/vinyl acetate
or vinyli- dene chloride/vinyl acetate. 8.      Polymers derived from
a,[err]-unsaturated acids and their derivatives, such as polyacrylates and
polymeth- acrylates, polyacrylamides and polyacrylonitriles. 9.
Copolymers of the monomers mentioned under 8) with one another or with
other unsaturated monomers, for example acrylonitrile/butadiene copolymers,
acrylonitrile/alkyl acrylate copolymers, acrylonitrile/alkoxy acrylate
copoly- mers, acrylonitrile/vinyl halide copolymers or acrylonitrile/ alkyl
methacrylate/butadiene terpolymers. 10.     Polymers derived from
unsaturated alcohols and amines, or their acyl derivatives, or acetals,
such as poly- vinyl alcohol, polyvinyl acetate, polyvinyl stearate, poly-
vinyl benzoate, polyvinyl maleate, polyvinylbutyral, poly- allyl phthalate
or polyallylmelamine. 11.     Homopolymers and copolymers of cyclic ethers,
such as polyethylene glycols, polyethylene oxide, polypropylene oxide or
their copolymers with bis-glycidyl ethers. 12.     Polyacetals such as
polyoxymethylene, and also poly- oxymethylenes which contain comonomers,
for example ethylene oxide. 13.     Polyphenylene oxides and sulfides. 14.
Polyurethanes derived, on the one hand, from poly- ethers, polyesters and
polybutadienes with terminal hydroxyl    



groups, and, on the other hand, from aliphatic or aromatic polyisocyanates,
and also their initial products (polyiso- cyanates, polyols and
prepolymers). 15.     Polyamides and copolyamides derived from diamines and
dicarboxylic acids and/or from aminocarboxylic acids or the corresponding
lactams, such as polyamide 4, polyamide 6, polyamide 6,6, polyamide 6,10,
polyamide 11, polyamide 12, poly-2,4,4-trimethylhexamethylene
terephthalamide or poly-m- phenylene isophthalamide, and also their
copolymers with polyethers, for example with polyethylene glycol, poly-
propylene glycol or polytetramethylene glycol. 16.     Polyureas,
polyimides and polyamide-imides. 17.     Polyesters derived from
dicarboxylic acids and diols and/or from hydroxycarboxylic acids or the
correspond- ing lactones, such as polyethylene terephthalate, polybutyl-
ene terephthalate, poly-1,4-dimethylolcyclohexane tere- phthalate,
poly-[2,2-bis-(4-hydroxyphenyl)-propane] tere- phthalate or
polyhydroxybenzoates, and also block polyether- esters derived from
polyethylene with hydroxyl end groups, dialcohols and dicarboxylic acids.
18.     Polycarbonates. 19.     Polysulfones and polyether-sulfones. 20.
Crosslinked polymers derived, on the one hand, from aldehydes, and, on the
other hand, from phenols, urea or melamine, such as phenol/formaldehyde
resins, urea/formalde- hyde. resins and melamine/formaldehyde resins. 21.
Drying and non-drying alkyd resins. 22.     Unsaturated polyester resins
derived from copoly- esters of saturated and unsaturated dicarboxylic acids
with polyhydric alcohols, and vinyl compounds as crosslinking agents, and
also their halogen-containing, slow-burning 



modifications. 23.     Crosslinkable acrylic resins derived from substitu-
ted acrylic acid esters, for example from epoxyacrylates,
urethane-acrylates or polyester-acrylates. 24.     Alkyd resins, polyester
resins and acrylate resins crosslinked with melamine resins, urea resins,
polyisocyan- ates or epoxide resins.    - 10 - 25.     Grosslinked epoxide
resins derived from polyepoxides, for example from bis-glycidyl ethers or
from cycloaliphatic diepoxides. 26.     Natural polymers such as cellulose,
natural rubber and gelatin, and also their derivatives chemically modified
to give homologous polymers, such as cellulose acetates, propionates and
butyrates, or the cellulose ethers such as methylcellulose. The organic
materials stabilised in this way are preferably organic polymers which can
be used in the most diverse forms, for example as mouldings, films, fibres,
foams, profiles or coating agents, or as binders for lacquers, adhesives or
putties. The stabiliser systems according to the invention can be used
together with other additives, which are used in customary concentrations.
Examples of the latter are: 1. Antioxidants 1.1. Alkylated monophenols
2,6-Di-tert.-butyl-4-methylphenol, 2-tert.-butyl- 4,6-dimethylphenol,
2,6-di-tert.-butyl-4-ethylphenol, 2,6- 



di-tert.-butyl-4-n-butylphenol, 2,6-di-tert.-butyl-4-i- butylphenol,
2,6-di-cyclopentyl-4-methylphenol, 2-([err]-methyl-
cyclohexyl)-4,6-dimethylphenol, 2,6-di-octadecyl-4-methyl- phenol,
2,4,6-tri-cyclohexylphenol and 2,6-di-tert.-butyl- 4-methoxymethylphenol.
1.2. Alky-lated hydroquinones 2,6-Di-tert.-butyl-4-methoxyphenol,
2,5-di-tert.- butyl hydroquinone and 2,5-di-tert.-amyl hydroquinone. 1.3.
Hydroxylated thiodiphenyl ethers 2,2
-Thio-bis-(6-tert.-butyl-4-methylphenol), 2,2'- thio-bis-(4-octylphenol),
4,4'-thio-bis-(6-tert.-butyl-3- methylphenol) and
4,4'-thio-bis-(6-tert.-butyl-2-methyl- phenol). 1.4. Alkylidene-bis-phenols
2,2'-Methylene-bis-(6-tert.-butyl-4-methylphenol),
2,2'-methylene-bis-(6-tert.-butyl-4-ethylphenol), 2,2'-
methylene-bis-(4-methyl-6-(a-methylcyclohexyl)-phenoll,
2,2'-methylene-bis-(4-methyl-6-cyclohexylphenol), 2,2'-
methylerre-bis-(6-nonyl-4-methylphenol), 2,2'-methylene-bis-
(4,6-di-tert.-butylphenol), 2,2'-ethylidene-bis-(4,6-di-
tert.-butylphenol), 2,2'-ethylidene-bis-(6-tert.-butyl-4- isobutylphenol),
4,4'-methylene-bis-(2,6-di-tert.-butyl- phenol),
4,4'-methylene-bis-(6-tert.-butyl-2-methylphenol),
1,1-bis-(5-tert.-butyl-4-hydroxy-2-methylphenyl)-butane,
2,6-di-(3-tert.-butyl-5-methyl-2-hydroxybenzyl)-4-methyl- phenol,
1,1,3-tris-(5-tert.-butyl-4-hadroxy-2-methylphenol)- butane,
1,l-bis-(5-tert.-butyl-4-hydroxy-2-methylphenyl)-3-
n-dodecylmercaptobutane, ethylene glycol bis-[3,3-bis-(3'- 



tert.-butyl-4'-hydroxyphenyl)-butyrate], di-(3-tert.-butyl-
4-hydroxy-5-methylphenyl)-dicyclopentadiene and di-[2-(3'-'
tert.-butyl-2'-hydroxy-5'-methyl-benzyl)-6-tert.-butyl-4- methyl-phenyl]
terephthalate. 1.5. Benzyl compounds
1,3,5-Tri-(3,5-di-tert.-butyl-4-hydroxybenzyl)- 2,4,6-trimethylbenzene,
di-(3,5-di-tert.-butyl-4-hydroxy- benzyl) sulfide, isooctyl
3,5-di-tert.-butyl-4-hydroxy- benzyl-mercaptoacetate,
bis-(4-tert.-butyl-3-hydroxy-2,6- dimethylbenzyl)-dithiol terephthalate,
1,3,5-tris-(3,5-di- tert.-butyl-4-hydroxybenzyl) isocyanurate,
1,3,5-tris-(4- tert.-butyl-3-hydroxy--2,6-dimethylbenzyl) isocyanurate,
dioctadecyl 3,5-di-tert.-butyl-4-hydroxybenzyl-phosphonate and the calcium
salt of monoethyl 3,5-di-tert.-buty'-4- hydroxybenzyl-phosphonate. 1.6.
Acylaminophenols 4-Hydroxy-lauric acid anilide, 4-hydroxy-stearic acid
anilide and 2,4-bis-octylmercapto-6-(3,5-di-tert.-
butyl-4-hydroxyanilino)-S-triazine. 1.7. Esters of
[err]-(3,5-di-tert.-butyl-4-hydroxyphenyl)- propionic acid with monohydric
or polyhydric alcohols, for example with methanol, octadecanol,
hexane-1,6-diol, neopentylglycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris-hydroxyethyl isocyanurate and di-
hydroxyethyl-oxalic acid diamide.    - 12 - 1.8. Esters of
[err]-(5-tert.-butyl-4-hydroxy-3-methylphenyl)- 



propionic acid with monohydric or polyhydric alcohols, for example with
methanol, octadecanol, hexane-1,6-diol, neopentylglycol, thiodiethylene
glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris-hydroxyethyl isocyanurate and di- hydroxyethyl-oxalic acid diamide.
1.9. [err]-(3,5-Di-tert.-butyl-4-hydroxyphenyl)-propionic acid amides, for
example N,N'-di-(3,5-di-tert.-butyl-4-hydroxyphenyl-
propionyl)-hexamethylenediamine, NN'-di-(3,5-di-tert.-
butyl-4-hydroxyphenylpropionyl)-trimethylenediamine and N  NN'
-di-(3,5-di-tert.-butyl-4-hydroxyphenylpropionyl)- hydrazine. 2. UV
absorbers and light stabilisers 2.1. 2-(2'-Hydroxyphenyl)-benztriazoles,
for example the 5'-methyl, 3,5'-di-tert.-butyl, 5'-tert.-butyl,
5'-(1,1,3,3- tetramethylbutyl), 5-chloro-3',5'-di-tert.-butyl, 5-chloro-
3'-tert.-butyl-5'-methyl, 3'-sec.-butyl-5'-tert.-butyl, 4'- octoxy and
3',5'-di-tert.-amyl derivatives. 2.2. 2-Hydroxybenzophenones, for example
the 4-hydroxy, 4- methoxy, 4-octoxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy,
4,2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives. 2.3. Esters
of substituted or unsubstituted benzoic acids, for example
4-tert.-butyl-phenyl salicylate, phenyl salicyl- ate, octylphenyl
salicylate, dibenzoylresorcinol, bis-(4- tert.-butylbenzoyl)-resorcinol,
benzoylresorcinol and 2,4- di-tert.-butylphenyl
3,5-di-tert.-butyl-4-hydroxybenzoate. 2.4. Acrylates, for example ethyl or
isooctyl a-cyano-[err],- diphenylacrylate, methyl a-carbomethoxy-cinnamate,
methyl or butyl a-cyano-[err]-methyl-p-methoxy-cinnamate, methyl a-
carbomethoxy-p-methoxy-cinnamate and N-([err]-carbomethoxy-[err]- 



cyanovinyl)-2-methyl-indoline. 2.5. Nickel compounds, for example nickel
complexes of 2,2'- thio-bis-[4-(1,1,3,3-tetramethylbutyl)-phenol], such as
the 1:1 or 1:2 complex, if appropriate with additional ligands such as
n-butylamine, triethanolamine or N-cyclohexyl-    - 13 - diethano-lamine,
nickel dibutyldithiocarbamate, the nickel salts of
4-hydroxy-3,5-di-tert.-butylbenzyl-phosphonic acid monoalkyl esters, such
as of the methyl or ethyl ester, nickel complexes of ketoximes, such as of
2-hydroxy-4- methyl-phenyl undecyl ketoxime, and nickel complexes of 1-
phenyl-4-lauroyl-5-hydroxy-pyrazole, if appropriate with additional
ligands. 2.6. Oxalic acid diamides, for example 4,4'-di-octyloxy- oxalic
acid anilide, 2,2 -di-octyloxy-5,5'-di-tert.-butyl- oxalic acid anilide,
2,2'-di-dodecyloxy-5,5'-di-tert.-butyl- oxalic acid anilide,
2-ethoxy-2'-ethyl-oxalic acid anilide,
N,N'-bis-(3-dimethylaminopropyl)-oxalic acid amide, 2-
ethoxy-5-tert.-butyl-2'-ethyl-oxalic acid anilide and its mixture with
2-ethoxy-2'-ethyl-5,4'-di-tert.-butyl-oxalic acid anilide, and mixtures of
ortho- and para-methoxy-disub- stituted and also of o- and
p-ethoxy-disubstituted oxalic acid anilides. 3. Metal deactivators, for
example N,N'-diphenyloxalic acid diamide,
N-salicylal-N'-salicyloylhydrazine, N,N'-bis- salicyloylhydrazine,
N,N'-bis-(3,5-di-tert.-butyl-4-hydroxy- phenylpropionyl)-hydrazine,
3-salicyloylamino-1,2,4-triazole and bis-benzylidene-oxalic acid
dihydrazide. 



4. Phosphites and phosphonites, for example triphenyl phos- phite,
diphenylalkyl phosphites, phenyldialkyl phosphites, tri-(nonylphenyl)
phosphite, trilauryl phosphite, triocta- decyl phosphite,
distearyl-pentaerythritol diphosphite, tris-(2,4-di-tert.-butylphenyl)
phosphite, diisodecyl-penta- erythritol diphosphite,
di-(2,4-di-tert.-butylphenyl)-penta- erythritol diphosphite,
tristearyl-sorbitol triphosphite and tetrakis-(2,4-di-tert.-butylphenyl)
4,4'-biphenylene- diphosphonite. 5. Peroxide-destroying compounds, for
example esters of [err]- thio-dipropionic acid, such as the lauryl,
stearyl, myristyl or tridecyl ester, mercaptobenzimidazole, the zinc salt
of 2-mercaptobenzimidazole, zinc dibutyl-dithiocarbamate, dioctadecyl
disulfide and pentaerythritol tetrakis-(4-do- decylmercapto)-propionate.
- 14 - 6. Polyamide stabilisers, for example copper salts in com- bination
with iodides and/or phosphorus compounds, and salts of divalent manganese.
7. Basic co-stabilisers, for example melamine, polyvinyl- pyrrolidone,
dicyandiamide, triallyl cyanurate, urea deriva- tives, hydrazine
derivatives, amines, polyamides, polyure- thanes, alkali metal and alkaline
earth metal salts of higher fatty acids, for example Ca stearate, Zn
stearate, Mg stearate, Na ricinoleate and K palmitate, and antimony
pyrocatecholate or tin pyrocatecholate. 8. Nucleating agents, for example
4-tert.-butylbenzoic acid, adipic acid  and diphenylacetic acid. 



9. Fillers and reinforcing agents, for example calcium car- bonates,
silicates, glass fibres, asbestos, talc, kaolin, mica, barium sulfate,
metal oxides and hydroxides, carbon black and graphite. 10. Other
additives, for example plasticisers, lubricants, emulsifiers, pigments,
fluorescent brighteners, flameproof- ing agents, antistatic agents and
propellants. The surprising synergistic effect which is achieved by using
the stabiliser mixtures according to the invention is illustrated by the
following example: Examplel: Light-stabilising action in polypropylene
films 100 parts of polypropylene powder (melt flow index 230[err]C/2.16
kg[err]12) are homogenised for 10 minutes, in a Brabender plastograph, at
2000C, with 0.05 part of penta- erythrityl
tetrakis-3-(3,5-di-tert.-butyl-4-hydroxyphenyl)- propionate, 0.05 part of
tris-(2,4-di-tert.-butylphenyl) phosphite and 0.075 part of each of two
stabilisers, from the following table.The composition thus obtained is
removed from the kneader as rapidly as possible and compression-moulded in
a toggle press to give a 2-3 mm thick plate. Part of the crude moulding
obtained is cut out and compressed between two high-gloss hard aluminium
foils by means of a laboratory press for 6 minutes, at 2600 and a pressure
of 12 tonnes, to give a 0.1 mm thick film, which is immediately quenched
- 15 - in cold water.       Portions each of 45 x 45 mm are now punched
from this film and irradiated in a Xenotest 1200. At regular intervals of
time, these test samples are removed 



from the irradiation apparatus and tested for their carbonyl content in an
IR spectrophotometer.         The increase in the carbonyl extinction on
exposure is a measure of the photo- oxidative degradation of the polymer
(cf. L. Blaban et al., J. Polymer Sci. Part C, 22, 1059-1071 (1969); J.F.
Heacock, J.Polymer Sci. Part A-1, 22, 2921-34 (1969); D. J. Carlsson and
D.M. Wiles, Macromolecules 2, 587-606 (1969)) and, according to experience,
is associated with a deterioration in the mechanical properties of the
polymer. The time taken to reach a carbonyl extinction of 0.100 is
considered to be a measure of the stabilising action. The results are
summarised in the Table. Table 1: Light-stabilising action in 0.1 mm
polypropylene films Hours in the Xenotest 1200 Stabiliser
to carbonyl  extinction Control
280 0,075 % B-5 + 0,075 % A-1                       3750 0,075 % B-5 +
0,075 % A-11                      2650 0,075 Z B-5 + 0,075 % A-12
3100 0,075 % B-5 + 0,075 % A-13                      2850 0,075   B-5 +
0,075 % A-5                       3300 0,075 % B-5 + 0,075 % A-7
2800 0,075 % B-5 + 0,075 % A-3                       2900 0,075 % B-6 +
0,075 % A-1                       3200 0,075 % B-6 + 0,075 % A-12
2600 0,075 % B-6 + 0,075 % A-13                      2500 0,075 % B-6 +
0,075 % A-7                       2600 0,075 % B-3 + 0,075 % A-1
2900 0,075 % B-3 + 0,075 % A-12                      2600 



0,075 % B-4 + 0,075 % A-1                       3200    - 16 - Table 1:
(Continuation) Hours in the Xenotest 1200 Stabiliser              to a
carbonyl extinction of 0.1 (To.,) 0,075 % B-3 + 0,075 % A-13
2400 0,075 % B-3 + 0,075 % A-7                      2600 0,075 % B-3 +
0,075 % A-3                      2650 0,075 B%-7 + 0,075 % A-1
4100 0,075 %B -7 + 0,075 . A-13                     2650 0,075 %B -7 +
0,075 X A-7                      2750 0,075 % 3-7 + 0,075 % A-3
2600 0,075 Z B-8 + 0,075 % A-1                      3800 0,075 Z B-8 +
0,075 7 A-7                      2900 0,075 %B -8 + 0,075 % A-3
2800 0,075 % B-4 + 0,075 % A-3                      2800 0,075 % B-4 +
0,075 % A-4                      2950 0,075 %B -4 + 0,075 % A-9
2700 0,075 % B-4 + 0,075 % A-8                      3400 0,075 ZB -10 +
0,075 % A-1                     4200 0,075 %B -10 + 0,075 % A-7
3250 0,075 % B-10 + 0,075 % A-9                     3100 0,075 Z B-1 +
0,075 % A-3                      2200 0,075 %B -2 + 0,075 % A-12
3300 Example 2: Light-stabilising action in polyurethane cast films 100
tarts of a commercial,.non-stabilised polyurethane 



resin (   Estane 5707 F1) and 0.25 part each of a component A and a
component B, as shown in the following Table 2, are dissolved in 300 parts
of a 1:1 mixture of dimethylformamide and acetone. Shaking is maintained
-17 - overnighE in order to ensure a complete solution. The polymeric
solution is then poured onto glass plates to obtain films having'a
thickness of 430 ,i. The films are dried on the glass plates for 4 minutes
at 601C and subsequently for 6 minutes at 140%C in an air-circulation oven.
The product obtained is a dry cast film  of 65)I. This is removed from the
glass plates and is cut into test specimens 5 x 10 cm in size. The test
specimens are irradiated in a Xenotest 450 until a transmission loss of 15%
at 420 nm has occurred. The results are summarised in the following Table
2. Table 2:  Light-stabilising action in 65 pum thick polyurethane cast
films. Hours in the Xenotest 450 Stabilisers             until 15%
transmission loss at 420 nm has occurred control
loo 0, 25 % A-1 + 0, 25 % B-4                    1050 0, 25 % A-I + 0, 25 Z
B-5                    1000 0,25 % A-7 + 0,25 % B-5
1000 0,25 % A-7 + 0,25 % B-1                       800 0,25 % A-l .+ 0,25 %
B-5                      950 Example 3: Light-stabilising action in crystal
polystyrene 



100 parts of crystal polystyrene pellets are mixed dry with       0.1 part
of component A and 0.1 part of component B, as shown in the following Table
3, and the dry mixture is then homogenised by extrusion. The stabilized
pellets thus obtained are injection moulded to obtain plates 2 mm in
thickness. These plates are    - 18 - irradiated for 2000 hours in a
Weather-0-Meter WRC 600, and the Yellowness Index (YI) is measured
according to ASTM D 1925/70. The results are given in the following Table
3. Table 3: Light-stabilising action in 2 mm crystalystyrene (sic)
polystyrene, injection-moulded plates YI after 2000 hours in the
Stabilisers            Weather-0-Meter WRC 600 control
49,8 o,l% A-1 + 0,1 % B-4                        15,7 o,1 % A-7 + o,1 % B-1
22,1 0,1 % A-11+ 0,1 % B-5                       25,5    0080431 - 19 -
WHAT IS CLAIMED IS: 1.       A stabiliser system containing (A) a low-
molecular, sterically hindered polyalkylpiperidine selected from the group
comprising the compoundsof the 



formulae (A-1) to (A-13) R- o       2c8-C ()O-R1 (A-1),
R2-OC(O)-(CR2)8-C(O) OR2 (A-2), R NH- (CH2) 6-NH-R1 (A-3),
R2-OC,H2CH=CHCH2-O-R2 (A-4), R 1-0C(O)-N(R1)-(CH2)6-N(R1)C(O)O-R1 (A-5),
R1_0-Si(CH3)2--R1 (A-6), H9 C4 rYR, b(A-7), R-C(O)OCH2   H  -CH2-O-(0)C-R
9C (R )NI \  \N(R )C H9                              (A-8), 9 41
149 ,t.C 4H9 (R 0c9-C(C H )CH -,   \.-H   (A-9), R -OCCO)    C(0)0-R
(A-1), 2O2C  49 2/H\                       3O( 25 voR \  /  CH3 0 t.H Ct
CH3..  CH    0 (A-il),    t-12) H3 \CH3       (CH2 iS                   H
CH3 \an 3    3 (A-12), R1-NH-C (0)-(C )87BC (0)-NH-R1    (A-i13), in which
Ris a group of the formula CH 3                                           C
/ CH3 HN.~        R2 is a group of the formula  CH3K~   s           and I
IIC 11111 !    111111111111I    - 20 - _                      ~~~~~~~~Cla
/IcH3 R3is a group of the formula  *   <e-cH2   \- Cc  \CH3 and (B) a
high-molecular sterically hindered polyalkyl- 



piperidine selected from the group comprising compounds having one of the
recurring units of the formulae (B-1) to (B-9): -4--cH(COO-R2)-CH2-- -
with degree of polymerisatiodn (B-l)                   of 5-100, i-N(R1)-
(c2)6-N(R1) )C2)2 1    with degree of polymerisation (B-2)
of 5-50, -j--CH(COO-R )-CH 2- -f--CH2-CH2--j with molar ratio I:II = 1:10
(I)           (II)     to 1:20 and molecular weight (B-3)              of
between 10,000 and 30,000, IN\      with degree of polymerisation 1N(R
)-(CH )6-N(R1)-* - ]o 1    2        ~of 3-50, (B-4)         -C (CH3) 2-CH
2-C (CH3)3 \3~~~~~~~~ 2  2    s3c 3 CH  H3                 ~~~~~~~CH3CH 3
-fO-   >- (CH2) 20C(o)-(CH2) 2-C(O)O-(CH2) 2-K   -OC(o)-(cH2) 2-C(o)-+ Cf3
'CH3                         C3 \CH3 with degree of polymerisation (B-5)
of 2-25, I IIIIIj 111111 0 I   ll J1III 1111    - 21 - -N(RQ-(CH ) -N(R
)-C(O)-(CH2C(O~ ) -- with degree of poly- 26    1
merisation of 5-50, (B-6) CH.o 3 CH            CH3 -i--K  ).NH- (CH )6NH-./
>-C (0)-NH- (CH2) 6-N- O- <._.s      ~~2 6-   \._. 



3A XCH3           C3 CH3 with degree of polymerisation of 5-50, (B-7) CE3
CH3           CH3.3 -p.'  N-CH -CH=CH-CH -N' \.-OC(O)-NH-(CH2)6-N-C(O)0-t-
\  /   ~2      2 \09              2 6 CA\CH.            C43 CH3  with
degree of polymerisation of 5-50, (B-8) CH3 CE3             with degree of
polymerisation -E--CE2CHg<   >-c C (O-i ]of 5-50, C3 C3 (B-9) and also the
compound of the formula B-10 R4  (E2) 3- blR4) (CE2) 2-N (R4) - (CH2)
3-NHR4 (B-10)    - 22 - wherein h and R2 have the meanings given above, and
R4 is a group *    3CH3       CH 1H C~:C        C6 CH \3/CH3     3 C~ \CH3
2.      A stabiliser system according to claim 1, containing a compound
(A-1), (A-2), (A-5), (A-7), (A-9), (A-li) or (A-12) as the component (A).
3.      A stabiliser system according to claim 1, containing a compound
(B-1), (B-2), (B-3), (B-4), (B-5), (B-6) or 



(B-10) as-the component (B). 4.      A stabiliser system according to claim
1, containing a compound (A-1), (A-5), (A-9), (A-li) or (A-12) as the
component (A). 5.      A stabiliser system according to claim 1, containing
the components (A) and (B) in a ratio of 10:1 to 1:10. 6.      A stabiliser
system according to claim 5, containing the components (A) and (B) in a
ratio of 5:1 to 1:5. 7.      Organic polymeric material containing the
stabiliser system according to claim 1. 8.      Organic polymeric material
according to claim 7 containing 0.01 to 5% by weight, based on the organic
material, of the stabiliser system according to claim 1. l 11111111 11 11
1111111111111    -23- As printed
0 080  431 Claims 1. A stabiliser system containing (A) a lowmolecular,
sterically hindered polyalkylpiperidine selected from the group comprising
the compounds of the formulae (A-1) to (A-12) RI-OC(O)-(CH2)8-C(O)O-R1
(A-1), R2-OC(O)-(CH2)rC(O)OR2 (A-2), R1-NH-(CH2)r-NH-R1 (A-3), R2-OCH2CH
-CHCH2 -O-R2 (A-4), R1-OC(O)-N(R1)-(CH2)r-N(R1)C(O)O-RI (A-5), RI
-O-Si(CH3)2- O-R1 (A-8), R -C(O)OCH2-K  H ,.CH20-(0) -C-R1
(A-7), ,t.C4R9 (R2 COcC(C4H )CHj" \,.-OH            (A-8).  R3-OC(0)
/C(O)O-R3   (A-9) o~~~~~ * C4H                                  /   \. 2\
11      4     2    GM/                     3>                     3 



0~~~~~~~~~~~~~ <   \<   +) .          ~(A-10).            .
-CI C3 CR3                                                       CH(CU2)11
o#  C\ 3 *~\C%  2) 1,(A-11), R1-NH-C(O)-(CH2)8-C(O)-NH-R1 (A-12) in which
R1 is a group of the formula CH, CH \3, 3 R2 is a group of the formula a-..
CH3<   - 0-I cU3                    _________~ imt 111 111 11111I    - 24 -
and R3 is a group of the formula ,. Ca /CH3 0.0  \\.-CH2         - h()-1
cH2K         > CU. _ .C 3 Cu3 and (B) a high-molecular sterically hindered
polyalkylpiperidine selected from the group comprising j compounds having
one of the recurring units of the formulae (B-1) to (8-9): -4--CH(COO-R2)
-CH (B-1) with degree of polymerisation of 5-100. -- fN (R1)- (CH2 6N (R
1)-CH 2) 2 



(B-2) with degree of polymerisation of 5-50, -t-CH(C-R  1)-CH2-- tfCR2 CH
2-- C')           '    (II) (B-3) with molar ratio 1:11 -1:10 to 1:20 and
molecular weight in the range from 10,000 to 30,000, 11111111 111111 11111
11111 111111 *   C   L   M   S  *    -25- --N(R 1    H2) 6N(R 1)     -
(B-4)             (-CR3)(2C2 H(CR3)3 with degree of polymerisation of 3-50,
CH CH CH~u                                       s,3/  3 \ 3/CH3
\3/3 v >- (CH2) 20C () - (CH2) 27C (0) O-(CH2) 2K    >-OC (0)- (CR2) 2-C
(o)- C9 \CH                                      C93\ C 3  C3
g3 C3 (B-5) with degree of polymerisation of 2-25, (RI)-(CH 2) 6-Nt(R 1)-C
(0)- (CH2) 4-C (0)-i-- (B-6) >.    with degree of Polymerisation of 5-50,
C3,CH3                     \3C CH3 -i-K    >--NH- (CH2) 6-NH- *    >-C
(0)-NH- (C22) 6-NH-C (0)- C - CH33 CH3 (B-7) with degree of polymerisation
of 5-50, 



1 1111111 111111 1111111111111111 *  C  L  N  S  *    - 26 - - C3,CH3 o3 CH
._.C" --./N>-C H2CK-CH-CH27-<    >OC()-N-(CH2)6 NE C (O)O C3   3
CR33 (B-8) with degree of polymerisation of 5-50. -C~CH 2CH2 7       CR
(B-9) with degree of polymerisation of 5-50, and also the compound of the
formula B-10 4B (CH2) 3-N (R4) (CR2) 2N 2(R3 -<>  )  _ (B-10). wherein R1
and R2 are as defined above, and R4 is a group 11111111 111111
111111111111111 *   C   L  M   S   *    2. A stabiliser system according to
claim 1  containing a compound (A-1), (A-2), (A-5), (A-7). (A-8). (A-10) or
(A-1i1) as the component (A). 3. A stabiliser system according to claim 1,
containing a compound (B-1), (9-2). (B-3). (84), (8-5), (B-6) or (B- J 10)
as the component (B). 4. A stabiliser system according to claim 1.
containing a compound (A-1). (A-5), (A-8), (A-10) or (A-11) as the
component (A). 5. A stabiliser system according to claim 1, containing the
components (A) and (8) in a ratio of 10:1 to 1:10. 



6. A stabiliser system according to claim 5, containing the components (A)
and (B) in a ratio of 5:1 to 1:5. 7. Organic polymeric material containing
the stabiliser system according to claim 1. 8. Organic polymeric material
according to claim 7 containing 0.01 to 54 by weight, based on the organic
material, of the stabiliser system according to claim 1. Revendications 1.
Systeme stabilisant contenant (A) une polyalkylpiperidine a bas poids
moleculaire et A empachement sterique prise dans l'ensemble constitue par
les composes repondant aux formulas (A-1) A (A-12): I
111111111111111111111111B1111 *   C   L   M   S   *    -28- R1-OC(O)-(CH2)
87C (O)O-RI (A-1),  R2-OC(O)-(CH2)87C(O)Ok2 (A-2), R1-NH- (CH2) 6-NH-R1
CA-3),  R2-OCJI2CH-CHCH22-R2 (A-4). RiO( ) N(R 1) (CH2)6-N(R I)C(O)O-R I
(A-5)'   1 l__'C3)2OR 2A6 * -. R-C(O)OCH2-( H -CH270-(O)-C-R,
(A-7). St.C4119 (R20CC(C4HQ)CH2            -OH       (A-8).  R 3OC(O)
,C(O)O-R3  (A-9) ANC)2-C 1C4    2                             3     (
/11) K t4HC(O) (cH2)-cCO) -rNH-K           (A-12)} II formules dens
lesquolles: R1 repr~sente un radical do formule \  // Cll 3     3C \CU  CH
\-(C                              N 32      3ersot  2n radica de fo 1~ ~
~~A 1!11 11111 1l 111)  



- 29- Ck /CH3 cu3K \- -et rpn/C  d3 .#    < *-CH2< /"\ 3      3 et (E) une
polyalkyl-piperidine a haut poids moleculaire et a empochement sterique
choisie dans l'ensemble constituo par les composes comportant un des motifs
recurrents de formules (B-1) A (B-9) -f-C      (COO-R2) -CHR (B-1) avec un
degrd de polymerisation de 5 A 100, t  N (R1 )-(CH2)6-N (R1) CH 2) 2 )3
(B-2) avoc un degre de polymerisation de 5 A 50, -1-CH(COO-R )-CH2R
fCH2-CH2- (I)                (II) (B-3) avec un rapport molaire de (l) a
(ll) compris entre 1:10 et 1:20 et une masse moleculaire comprise entre
10000 et 30000, rI(  (CH2)67 (RI) (B-4)              HIJ-C(C3) 2-CH
2-CCCH3)3 avec un degre de polymerisation de 3 a 50, *   C   L   N   S   *
r  30 - CH   CH3                        ~~~~~CH  CH3 



3,3                                          \3  3 (   >4- CH2) 20C(O)-(CH
2)2C(OO-CH2            K    >-- oC(o)-(CH2) 2-C(O)-+ C43'CH 3
3 \CH3 (B-5) avec un degr6 de polym6risation de 2 A 25, -"( I NR)-(CH
2)6-N(R 1)-C(O)-(CH 2)4 -c(o)-+ (B-6) avec un dogr* de polym6risation de 5
A 50, \3,CH3 .\3/ 3 CH CH~~~~I3 u v     /~~-NH-(CH ) -N'H-I
>-C(O)-N-(CH2)6-NH-C(O) |l C3 C3                     C3 C3 (B-7) avec un
degr6 de polym6risation de 5 a 50. CH   CH         ~~~CH 3;CH3 :S3/  3
2\ I  3 eX >-CH27CH-CH-CH i-f?    .-OC (O) -NH- (CH 26 !H-C (0)0-i C3 CH3
C33 CH3 (B-8) avec un degro do polymlrieation de 5 & 50, 0 CH2CE27<  I.c(~
d~ 3 CH3 (B-9) avec un degr6 de polym6nrisation de 5 650. ainsi quo par les
compos3s de formule B-10: 1 1111111111111 11111 11111111111 .5 .       ~~*
c   L  N   s  *    -31- 



2. Systeme stabilisant solon In revendication 1. qui contiont, commo
composante (A). un compose (A-1). (A- 2). (A-5). (A-7). (A-8). (A-10) ou
(A-11). 3. Systeme stabilisant selon la revendication 1, qu; contient.
comme composante (8). un compose (B-1). (B- 2). (8-3). (84). (8-5). (8-6)
ou (B-10). 4. Systeme stabilisant selon la revendication 1, qui contient.
comma composante (A), un compose (A-1), (A- 5). (A-8). (A-10) ou (A-1 1).
5. Systeme stabilisant selon la revendication 1, qui contient les
composantes (A) et les composantes (8) dons un rapport compris Intre 10:1
et 1:10. 6. Systeme stabilisant selon Ia revendication 5. qui contient les
composantes (A) et les composantes (B) dans un rapport compris entre 5:1 et
1:5 7. Matiere polymere organique qui contient le systeme stabilisant selon
la revendication 1. 8. Matiere polymbre organique solon Ia revendication 7
qui contient de 0,01 A 59b on poids. par rapport A la matiere organique. du
systeme stabilisant solon la revendication 1. 11111111 111111
111111111111111 *   C   L  M   S   *    


