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Description 

The outdoor use of plastics, for example in agriculture 

or horticulture, has been increasing continuously for 

S years. The plastics involved are, for example, films for 

greenhouses, films for silage, films or nonwovens which 

are laid out in order to bring forward harvesting, and 

many others. Materials which can be employed for such 

articles are all polymers which meet the appropriate 

10 requirements. Particularly suitable for these appli­

cations are polyolefins. Polyvinyl chloride (PVC) is 

especially suitable for films, but is being increasingly 

displaced by homopolymers of polyethylene (PE) and its 

copolymers with, for example, · EVA. PE films and PP 

15 fiber~, processed to give nonwovens, are oftP.n used in 

agriculture· as a covering material for crops in order to 

bring forward harvesting. 

For outdoor use, polyolefins based on PE or PP homo- or 

copolymer must be stabilized by the use of additives, 

2 0 which for a long time were nickel quenchers and UV 

absorbers. Since the beginning of the 1980s, nickel 

quenchers have been replaced to an ever-increasing extent 

by high molecular weight, sterically hindered amines 

25 

(HALS), since agric~ltural or greenhouse films treated 

with HALS possess greater stability to light and heat. 

The stabilization of plastics with sterically hindered 

amines is described in EP 28 318 and EP 402 889. The 

state of the art is regarded as being the stabilization 

of plastics with the steric~lly hindered amine of the 

30 formula IV (F. Henninger, E. Pedrazetti, Plasticulture, 

80, 1988/84, 5-23). 

The lifetime of a film (Handbook o·f Polymer Degradation, 

lat editiQn, Marcel Dekker Inc., New York, 1992, Chapter 

14: Asp·ects of Greenhouse Film Stabilization) depends 

35 partly on the fitm itself (material, stabilization, 
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thickness, pigment, fillers) and partly on external 
influences,. such as greenhouse construction, climatic 
conditions, and contact with chemicals, especially 
agricultural chemicals ( F. J. Barahona, J.M. G. Vasquez, 

5 Plasticulture 65, 1985, 3-10). Chemicals can make a 
significant contribution to the accelerated degradation 
of such films, with these chemicals usually being sulfur­
or halogen-containing compounds. An especially adverse 
effect is caused by sulfur-containing compounds, for 

10 example sodium N-methyldithiocarbamate. In this context 
there is a direct connection between the quantity of 
sulfur found in the film and the residual film quality: 
the higher the content of sulfur, the poorer the residual 
quality of the film. Films which have been destroyed are 

15 found to have an extremely high sulfur content. 

Other sources of sulfur which exert an effect on the 
sulfur content of the plastic are hydrogen sulfide, for 
example from agrochemicals or gases from decaying 
material, or sulfur dioxide, which is formed when elemen-

20 tal sulfur is burnt or may come from the air (acid rain) • 
Sulfur dioxide affects not only plastics specifically in 
the agricultural sector but also, quite generally, 
articles made of plastic (films, plates, extruded 
articles, fibers) and articles produced therefrom, such 

25 as tapes, nonwovens and fabrics. 

The aim of the invention, then, was to find a possibility 
of reducing the sensitivity of plastic& to sulfur­
containing factors (for example agrochemicals, hydrogen 
sulfide, sulfur dioxide). It has now surprisingly been 

30 found that a plastic which comprises specific HALS 
exhibits a reduced rate of uptake of sulfur-containing 
compounds. 

The invention therefore provides a plastic comprising a 
high molecular weight, sterically hindered amine, wherein 

35 the sterically hindered amine is at least one amine from 
the group consisting of ------------
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I: oligomerized 2,2,4,4-tetramethyl-20-(oxiranylmethyl)-

7-oxa-3,20-diazadispiro[5.1.11.2]heneicosan-21-one, 

II:. condensation product of 2-chloro-4,6-di(4-n-butyl­

amino-1, 2, 2, 6_, 6-pent_amethylpiperidyl) -1, 3, 5-triazine and 

5 1,2-bis(3-aminopropylamino)ethane, and 

III: condensation product of l-hydroxyethyl-2,2,6,6-

tetramethyl-4-hydroxypiperidine and succinic acid. 

A particularly suitable plastic is one which comprises at 

least one sterically hindered amine of the formula I, of 

10 the formula II or of the formula III and at least one 

amine selected from the group consisting of 

IV: condensation product of N, N'-bis (2, 2, 6, 6 - tetramethyl-

4-piperidyl) hexamethylene4iamine and 4-tert-octylamino-

2,6-dichloro-1,3,5-triazine, 

15 V: condensation product of N,N'-bis(2,2,6,6-tetramethyl-

4-piperidyl)hexamethylenediamine and· 4-morpholino-

2, 6-dichloro-l, 3, 5-triazine, and 

VI: condensation product of 2,4-dichloro-6-(4-n-butyl­

amino-2,2,6,6-tetramethylpiperidyl)-l,3,5-triazine and 

20 1,2-bis{3-[4',6'-di(411 -n-butylamino-2 11 ,2 11 ,6 11 ,6 11 -tetra­

methylpiperidyl)-1',3',5'-triazinyl]aminopropylamino}­

ethane. 

The invention additionally provides shaped articles, for 

example films, plates, extruded articles and fibers, and . 
25 products produced therefrom, such as tapes, fabrics or 

no~wovens, which are prepared from the plastics according 

to the invention, especially polyolef ins (homo- and 

copolymers), in particuiar HOPE, preferably LOPE (homo­

and copolymers) or PP, especially preferably LOPE (homo-

30 polymers and copolymers with EVA), LLDPE or-PP. 

The compounds I, II and III and any desired mixtures, 
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with or without compound IV, V and/or VI, are employed in 

concentrations of from 0.001 to 5% by weight, preferably 

from 0.02 to 1% by weight, based on the organic material, 

and are added before, during or after its preparation. 

5 Plastics which can be stabilized in the manner according 

to the invention include the following materials: 

1. Polymers of mono- and diolefins, for example high-, 

medium- or low-dens~ty polyethylene {which may, if 

desired, be crosslinked), polypropylene, polyisobutylene, 

10 poly-1-butene, polymethyl-1-pentene, polyisoprene or 

polybutadiene, and polymers of cycloolefins, for example 

cyclopentene or norbornene. 

2. Mixtures of the polymers mentioned under 1. , for 

example mixtures of polypropylene with polyethylene or 

15 with polyisobutylene. 

3. Copolymers of mono- and diolefins with one another 

or with other vinylmon?mers, for example ethylene­

propylene copolymers, propylene-1-butene copolymers, 

propylene-isobutylene copolymers, ethylene-1-butene 

20 copolymers, ethylene-1-hexene copolymers, ethylene-octene 

copolymers, propylene-butadiene copolymers, ethylene­

alkyl methacrylate copolymers, ethylene-vinyl acetate 

copolymers or ethylene-acrylic acid copolymers, and also 

terpolymers of ethylene with propylene and a diene, such 

25 as hexadiene, dicyclopentadiene or ethylidenenorbornene. 

The organic material stabilized by the compounds accor­

ding to the invention can if desired also contain further 

additives, examples being processing stabilizers, anti­

oxidants, light stabilizers, acid scavengers, metal 

30 deactivators, antidew agents, nucleating agents, anti­

static agents, flame inhibitors, pigments and fillers. 

Examples of antioxidants and light stabilizers which can 

be added in addition to the compounds according to the 
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invention are compounds based on sterically hindered 

amines or sterically hindered phenols or derivatives of 

2-hydroxybenzophenone or of 2- (2' -hydroxyphenyl)benzo­

triazole, or costabilizers compri~ing sulfur or nitrogen 

5 or phosphorus. 

Examples of suitable such compounds are: 

1. Antioxidants 

1.1 Alkylated monophebols, for example 2,6°-di-tert­

butyl-4-methylphenol, 2-butyl-4,6-dimethylphenol, 2,6-di-

10 tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butyl­

phenol, 2,6-di-tert-butyl-4-iso-butylphenol, 2,6-di­

cyclopentyl-4-methylphenol, 2-(~-methylcyclohexyl)-

4,6-dimethylphenol, 2,6-di-octadecyl-4-methylphenol, 

2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-methoxy-

15 methylphenol, 2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-

20 

6-(1'-methylundec-1'-yl)-phenol, 

6-(1'-methylheptadec-1'-yl)-phenol, 

2,4-dimethyl-

2,4-dimethyl-

6-(1'-methyltridec-1'-yl)-phenol and mixtures thereof. 

1.2 Alkylthiomethylphenols, for example 2, 4-dioctylthio-

methyl-6-tert-butylphenol, 2,4-dioctylthiomethyl-

6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol and 

2,6-didodecylthiomethyl-4-nonylphenol. 

1.3 _Hydroquinones and alkylated hydroquinones, for 

example 2, 6-di-tert-butyl-4-methoxyphenol, 2, 5-di-.tert-

25 butylhydroquinone, 2, 5-di-tert-amylhydroquinone, 

2,6-diphenyl-4-octadecyloxyphenol, 2,6-di-tert-butyl­

hydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di­

tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxy­

phenol stearate and bis-(3,5-di-tert-butyl-4-hydroxy-

30 phenyl)adipate. 

1.4 Hydroxylated thiodiphenyl ethers, for example 2,2'­

thiobis(6-tert-butyl-4-methylphenol), 2,2'-thiobis­

(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methyl-
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phenol), 4,4'-thiobis(6-tert-butyl-2-methylphenol), 4,4'-
thiobis(3,6-di-sec.-amylphenol) and 
methyl-4-hydroxyphenyl) disulfide. 

4,4'-bis(2,6-di-

1. 5 Alkylidenebisphenols, for example 2, 2' -methylene-
5 bis(6-tert-butyl-4-methylphenol), 2,2'-methylenebis-

(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-
6-(P-methylcyclohexyl)phenol], 2,2'-methylenebis­
(4-methyl-6-cyclohexylphenol), 2,2'-methylenebiE(6-nonyl-
4-methylphenol), 2,2'-methylenebis(4,6-di-tert-butyl-

10 phenol) , 2, 2' -ethylidenebis (4, 6-di-te:r:t-butylphenol), 
2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 
2,2'-methylenebis[6-CP-methylbenzyl)-4-nonylphenol], 
2,2'-methylenebis[6~(p,p-dimethylbenzyl)-4-nonylphenol], 

4,4' -methylenebis(2,6-di·-tert-butylphenol), 4,4' -methyl-
15 enebis(6-tert-butyl-2-methylphenol), 1,"l-bis(5-tE:lrc-

butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert­
butyl-5-methyl-2-hydroxybenzyl) -4-methylphenol, 
l,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 
l,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-do-

20 decylmercaptobutane, bis(3-tert-butyl-4-hydroxy-5-methyl­
phenyl) dicyclopentadiene, bis[2-(3'-tert-butyl-
2'-hydroxy-5'-methylbenzyl)-6-tert-butyl-4-methyl-
phenyl]-terephthalate, 1,1-bis{3,5-dimethyl-2-hydroxy-
phenyl) butane, 2,2-bis(3,5-di-tert-butyl-4-hydroxy-

25 phenyl)propane, 2,2-bis{5-tert-butyl-4-hydroxy-2-methyl­
phenyl)-4-n-dodecylmercaptobutane and 1,1,5,5-tetra­
{5-tert-butyl-4-hydroxy-2-methylphenyl)pentane. 

1.6 0-, N- and S-benzyl compounds, for example 
3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydibenzyl ether, 

30 octadecyl 4-hydroxy-3,5-dimethylbenzylmercaptoacetate, 
tris{3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-tert­
butyl-3-hydroxy-2,6-dimethylbenzyl) dithioterephthalate, 
bis(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide and 
isooctyl 

35 acetate. 

. 3, 5-di-.tert-butyl-4-hydroxybenzylmercapto-

1. '7 Hydroxybenzylated malonates, for example dioctadecyl 
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2,2-bis(3,5-di-tert-butyl-2-hydroxybenzyl)malonate, 

dioctadecyl 2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)­

malonate and didodecyl mercaptoethyl-2, 2-bis (3, 5-di-tert­

butyl-4-hydroxybenzyl)malonate. 

5 1. 8 Aromatic hydroxybenzyl compo_unds, for example 1, 3, 5-

tris ( 3, 5 -di- tert-butyl-4-hydroxybenzyl) 2, 4, 6 - trimethyl-

benzene, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl}-

2,3,4,5,6-tetramethylbenzene and 2,4,6-tris(3,5-di-tert­

butyl-4-hydroxybenzyl)phenol. 

10 1 • 9 Triaz ine compounds I for example 2 I 4 -bi soc tyl -

mercapto-6-(3,S-di-tert-butyl-4-hydroxyanilino)-

15 

1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-

butyl-4-hydroxyanilino)-1,3,5-triazine, 2-octylmercapto-

4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-l,3,5-tri-

azine, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-

1,2,3-triazine, 1,3,5-tris(3,5-tert-butyl-4-hydroxy-

benzyl) isocyanurate, 1,3,5-tris{4-tert-butyl-3-hydroxy-

2,6-dimethylbenzyl) isocyanurate, 2,4,6-tris{3,5-di-tert­

·butyl-4-hydroxyphenylethyl)-1,3,S-triazine, l,3,S-tris-

20 (3,S-di-tert-butyl-4-hydroxyphenylpropionyl)hexahydro-

1,3,5-triazine, l,3,5-tris(3,5-dicyclohexyl-4-hydroxy-

benzyl) isocyanurate. 

1.10 Benzylphosphonates, for example dimethyl 2,5-di­

tert-butyl-4-hydroxybenzylphosphonate, diethyl 3,S-di-

25 tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl 

3, 5-di-tert-butyl-4-hydroxybenzylphosphonate, dio.ctadecyl 

5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate and the 

calcium salt of monoethyl 3, 5-di-tert-butyl-4-hydroxy­

benzylphosphonate. 

30 1.11 Acylaminophenols, for example 4-hydroxylauranilide, 

4-hydroxystearanilide and octyl N• (3, 5-di-tert-butyl-4-

hydroxyphenyl) carbamate. 

1.12 Esters of ~-(3,5-di-tert-butyl-4-hydroxyphenol)pro­

pionic acid with mono- or polyhydric alcohols, for 



- 8 -

example with methanol, ethanol, octadec~nol, 1,6-hexane­

diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, 

neopentylglycol, thiodiethylene glycol, diethylene 

glycol, triethylene glycol, pentaerythritol, tris-

5 (hydroxy)ethyl isocyanurate, N,N'-bis(hydroxyethyl}oxa­

lamide, 3-thiauadecanol, 3-thiapentadecanol, trim~thyl­

hexanediol, trimethylolpropane and 4-hydroxymethyl-1-

phospha-2, 6, 7-trioxabicyclo [2.2.2] octane. 

1.13 Esters of {j- (5-tert-butyl-4-hydroxy-3-methylphenyl) -

10 propionic acid with mono- or polyhydric alcohols, for 

example with methanol, ethanol, octadecanol, 1,6-hexane­

diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, 

neopentylglycol, thiodiethylene glycol, diethylene 

glycol, triethylene glycol, pentaerythritol, tr is-

15 (hydroxy)ethyl isocyanurate, N,N'-bis(hydroxyethyl)oxa­

lamide, 3-thiaundecanol, 3-thiapentadecanol, trimethyl­

hexanediol, trimethylolpropane and 4-hydroxymethyl-1-

phospha-2, 6, 7-trioxabicyclo [2 .2 .2] octane. 

1.14 Ester~ of {j-(3,5-dicyclohexyl-4-hydroxyphenol)pro-

20 picnic acid with mono- or polyhydric alcohols, for 

example with methanol, ethanol, octadecanol, 1,6-hexane­

diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, 

neopentylglycol, thiodiethylene glycol, diethylene 

glycol, triethylene glycol, pentaerythritol, tris-

25 (hydroxy)ethyl isocyanurate, N,N'-bis(hydroxyethyl)oxa­

lamide, 3-thiaundecanol, 3-thiapentadecanol, trime~hyl­

hexanediol,. trimethylolpropane and 4-hydroxymethyl-1-

phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.15 Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic 

30 acid with mono- or polyhydric alcohols, for example.with 

methanol, ethanol, octadecanol, 1,6-hexanediol, 1,9-

nonanediol, ethylene glycol, 1,2-propanediol, neopentyl­

glycol, thiodiethylene glycol, . diethylene. glycol, tri­

ethylene glycol, pentaerythritol, tris(hydroxy)ethyl 

35 isocyanurate, N,N'-bis(hydroxyethyl)oxalamide, 3-thia-

undecanol, 3-thiapentadecanol, trimethylhexanediol, 
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trimethylolpropane and 4-hydroxymethyl-l-phospha-2, 6, 7-

trioxabicyclo [2. 2. 2] octane. 

1.16 Esters of 3,3-bi.s(3' -tert-butyl-4-hydroxyphenyl)­

butyric acid with mono- or polyhydric alcohols, for 

S ~xample with methanol, ethanol, octadecanol, 1,6-hexane­

diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, 

neopentylglycol, thiodiethylene glycol, diethylene 

glycol, triethylene glycol, pentaerythritol, tris­

(hydroxy} ethyl isocyanurate, N,N'-bis(hydroxyethyl}oxa-

10 lamide, 3-thiaundecanol, 3-thiapentadecanol, t~imethyl­

hexanediol, trimethylolpropane and 4-hydroxymethyl-1-

phospha~2, 6, 7-trioxabicyclo [2. 2. 2] octane. 

1.17 Amides of ~-(3,S-di-tert-butyl-4-hydroxyphenyl)pro­

pionic acid, for example N,N'-bis_-(3,S-di-tert-butyl-

15 4-hydroxyphenylpropionyl)hexamethylenediamine, N,N'-

bis(3,5-di-tert-butyl~4-hydroxyphenylpropionyl) tri­

methylenediamine and N,N'-bis(3,5-di-tert-butyl-

4-hydroxyphenylpropionyl)hydrazine. 

1.18 Rydroxylamines, for example dialkylhydroxylamines, 

20 such as N,N-dibenzylhydroxylamine, N,N-diethylhydroxyl­

amine, N,N-dioctylhydroxylamine, N,N-dilaurylhydroxyl­

amine, N,N-ditetradecylhydroxylamine, N,N-dihexadecyl­

hydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl­

N-octadecylhydroxylamine and N,N-dialkylhydroxylamine 

25 derived from hydrogenated tallow amine. 

2. UV absorbers and light stabilizers 

2.1 2-(2'-Rydroxyphenyl)benzotriazoles, for example 

2-(2'-hydroxy-5'-methylphenyl)benzotriazole, 2-(3',5'-di­

tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(5'-tert-

30 butyl-2'-hydroxyphenyl)benzotriazole, 2-[2'-hydroxy-

. 5'-{l,l,3,3~tetramethylbutyl)phenyl]benzotriazo~e, 

2-{3'-5'-di-tert-butyl-2'-hydroxyhenyl)-5-chlorobenzotri­

azole, 2-(3'-tert-butyl-2'-hydroxy-5'-methylphenyl)-

5-chlorobenzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-
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2'-hydroxyphenyl)benzotriazole, 2-{2'-hydroxy-4'-octoxy­

phenyl)benzotriazole, 2-(3',5'-di-tert-amyl·2'-hydroxy,­

phenyl)benzotriazole, 2-(3',5'-bis(p,p-dimethylbenzyl)-

2' -hydroxyphenyl) benzotriazole, mixture of 2- (3' -tert-

5 butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)­

.5-chloroben~otriazole, 2-(3'-tert-butyl-5'-[2-(2-ethyl­

.hexyloxy)carbonylethyl]-2'-hydroxyphenyl)-5-chlorobenzo~­

triazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-methoxycar­

bo~ylethyl)phenyl)-S-chlorobenzotriazole, 2-(3'-tert-

10 butyl-2'-hydroxy-5'-{2-methoxycarbonylethyl)phenyl)benzo-

. 15 

triazole, 2-(3'-tirt-butyl-2'-hydroxy-(2-octyloxy-. 

carbonylethyl) phenyl) J:?enzotriazole, 2-.(3' -tert-butyl-5' -

[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl)-. . 

benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5'-methylphenyl)-

benzotriazole, and 2-(3'-tert-butyl~2'-hydroxy-5'-(2-

isooctylocycarbonylethyl)phenylbenzotriazole, - 2,2'-

methylenebis[4-(1,l,3,3-tetram.ethylbutyl)-6-benzotriazol-

2-ylphenol]; transesterification product of 2- [3_' -tert·­

butyl-5' (2-methoxycarbonylethyl)-2'-hydroxyphenyl]benzo-

20 triazole with polyethylene glycol 300; [R-CH2 CH2 -

COO (CH2) 3] 2 where R = 3'-tert-butyl-4'-hydroxy-5'-2H­

benzotriazol-2-ylphenyl; [R-CH2CH2 -COO (CH2 CH2 0) N/2 12 where 

n = 1 to 5 and R = 3' -tert-butyl-4' -hydroxy-5' -2H­

benzotriazol-2-ylphenyl. 

25 2.2 2-Hydroxybenzophenones, for example the 4-hydroxy, 

4-methoxy, 4-octyloxy, 4-decyloxy, 4-dodecyloxy, 

4-benzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-

4,4'-dimethoxy derivative. 

2.3 Esters of substituted or "i.lnsubstituted benzoic 

30 acids, for example 4-te·rt-butylphenyl salicylate, phenyl 

salicylate, octyiphenyl salicylate, dibenzoyl resorcinol, 

bis(4-tert-butylbenzoyl)resorcinol, benzoylresorcinol, 

2,4-di-tert-butylpheriyl 3,5-di-tert-butyl-4-hydroxyben­

zoate, hexadecyl 3,5-di-tert-butyl-4-hydroxyben~oate, 

35 octadecyl 3,5-di-tert-butyl-4-hydroxybenzoate and 

2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-

4-hydroxybenzoate. 
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.i.4 Acrylates, for example ethyl or isooctyl P-cyano­

p~~-diphenylacrylate, methyl P-carbomethoxycinnamate, 

methyl or butyl P-cyano-P-methyl-p-methoxycinnamate, 

methyl p-carbomethoxy-p-methoxycinnamate and N-(P-carbo-

5 methoxy-p-cyanovinyl)-2-methylindoline. 

2 .• 5 Nickel compounds, for example nickei complexes of 

2,2'-thiobis[4-{1,l,3,3-tetramethylbutyl)phenol], suchas 

t~e 1:1 or the 1:2 complex, with or without additional 

ligands such as n-butylamine, triethanolamine or N-cyclo-

10 hexyldiethanolamine, nickel dibutyldichiooarbamate, 

nickel salts of 4-hydroxy-3, 5-di-tert-butylbenzylphos­

phonic acid monoalkyl est~rs, such as of the methyl or 

ethyl ester, nickel complexes of ketoximes, such as of 

2-hydroxy-4-methylphenyl undecyl ketoxime and nickel 

15 complexes of l-phenyl-4-lauroyl-5-hydroxypyrazole, with 

or without additional ligands. 

20 

2.6 Sterically hindered amines, 

bis(2,2,6,6-tetramethylpiperidyl) 

bis(2,2,6,6-tetrametbylpiperidyl) 

bis(2,2,6,6-tetramethylpiperidyl) 

bis(l,2,2,6,6-pentamethylpiperidyl) 

bis(l,2,2,6,6-pentamethylpiperidyl) 

bis(l,2,2,6,6-pentamethylpiperidyl) 

for example 

sebacate, 

glutarate, 

succinate, 

sebacate, 

glutarate, 

sebacate, 

bis(l,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5~di-tert-

25 butyl-4-hydroxybenzylmalonate, 2,2,6,6-tetramethyl-

piperidyl behenate, 1,2,2,6,6-pentamethylpiperidyl 

behenate, tris(2,2,6,6-tetramethyl-4-piperidyl) nitrilo­

triacetate, tetrak~s(2,2,6,6-tetramethyl-4-piperidyl) 

1,2,3,4-butanetetraoate, tetrakis(l,2,2,6,6-pentamethyl-

30 4-piperidyl) 1,2,3,4-butanetetraoate, l.,l'-(1,2-ethane­

diyl)bis(3,3,5,5-tetramethylpiperazinone), ·4-benzoyl-

35 

2,2,6,6-tetramethylpiperidine, 

~.2,6,6-tetramethylpiperidine, 

2,2,6,6-tetramethylpiperidine, 

1,2,2~6,6-pentamethylpiperidine, 

4-stearyloxy-

4-stearoyloxy-

4,-stearyloxy-

4-stearoyloxy-

1,2,2,6,6-pentamethylpiperidine, bis(l,2,2,6,6-penta­

methylpiperidyl) 2-n-butyl-2- (2-hydroxy-3, 5-di-t·ert-



- 12 -

butylbenzyl)malonate, bis(l,2,2,6,6-pentamethylpiperidyl) 

2-n-butyl-2-(4-hydroxy-3,5-di-tert-butylbenzyl)malonate, 

3~n-octyl-7,7,9,9-tetramethyl-l,3,8-triazaspiFo[4;5]­

decane-2,4-dione, bis(l-octyloxy-2,2,6,6-tetramethyl-

5 piperidy~)sebacate, bis(l-octyloxy-2,2,6,6-tetramethyl­

piperidyl) succinate, condensation product of 2-chloro-

4, 6-di (4-n-butylamino-2, 2 ,.6, 6- tetramethylp:l.peridyl) -

1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 

condensation productof 2-chloro-4,6-di(4-methoxypropyl-

10 amino-2, 2·, 6, 6-tetramethylpiperidyl) -1, 3, 5-triazine and 

l,2-bis(3-aminopropylamino)ethane, condensation product 

of 2-chloro-4,6-di-(4-methoxy-propylamino­

l, 2, 2, 6, 6-pentamet·hylpiperidyl} -1, 3, 5- triazine and 

1,2-bis(3-aminopropylamino)ethane, condensation products 

15 of 2-chloro-4,6-di(4-n-butylamino-l,2,2,6,6-pentamethyl­

p_iperidyl} -1, 3, 5-triazine and l, 2-bis (3-aminopropyl­

amino) ethane, reaction products of 2-chloro-4,6-di­

(4-n-butylamino-2,2,6, 6-tetramethylpiperidyl)-i,3,5-tri­

azine with monovalent or polyvalent amines, between one 

20 and all of the active hydrogen atoms on the am.ine being 

replaced, such as with ethylenediamine, diethylenetri-. 

amine, triethylentetramine, hexamethylenediamine, and 

1,2-bis(3-aminopropylamino)ethane, reaction products of 

2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-pentamethyl-

25 piperidyl)-1,3,5-triazine with monovalent or polyvalent 

amines, between one and all of the active hydrogen atoms 

on the amine being replaced, such as with ethylene­

' diamine, diethylaminetriamine, triethylenetetramine, 

hexamethylenediamine and l,2-bis(3-aminopropylamino}-

30 ethane, reaction products of 2-chloro-4,6-di(4-n-butyl-

amio-2,2,6,6-tetramethylpiperidyl)-l,3,5-triazine and 

4-tert-octylamino-2,6-dichloro-1,3,5-s-triazine with 

monovalent or polyvalent amines, between one and all of 

the active hydrogen atoms on the amine being replaced, 

35 such as with ethylenediamine, diethylenetriamine, tri­

ethylenetetramine, hexamethylenediamine and 1,2-bis-

( 3 -aminopropylamino) ethane, reaction products of· 

2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethyl­

piperidyl)-l,3,5-triazine and 4-tert-octylamino-2,6-di-
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chloro-1,3,5-s-triazine with monovalent or polyvalent 
amines, between one and all of the active hydrogen atoms 

on the amine being replaced, such as with ethylene­
diamine, diethylenetriamine, triethylenetetramine, hexa-

5 methylenediamine and l,2-bis(3-aminopropylamino)ethane, 
reaction products of 2-chloro·-4, 6-di- (4-n-butylamino-
2, 2, 6, 6-tetramethylpiper~dyl) -1, 3, 5-triazine and 
4-(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-2,6-di­
chloro-l, 3, 5-s-triazine with ·monovalent or polyv-alent 

10 amines, between one and all of the active hydrogen atoms 
on the amine being replaced, 'such as with ethylenedi­
amine, diethylenetriamine, triethylenetetramine, hexa­
methylenediamine and 1,2-bis-(3-aminopropylamino)ethane, 
reaction products of ~-chloro-4,6-di-(4-n-butylamino~ 

. 15 1,2,2,6,6-pentamethylpiperidyl)-l,3,5-triazine and 

4-(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-2,6-di-. 
chloro-1,3,5-s-triazine with monovalent or polyvalent 
amines, between one and all of the active hydrogen atoms 
on the amine being replaced, such as with ethy·lene-

20 diamine, diethylenetriamine, triethylenetetramine, hexa­
methylenediamine and 1,2-bis-(3-aminopropylamino)ethane, 
3-dodecyl-7,7,9,9-tetramethyl-l,3,8-triazaspiro[4,5]­
decane-2,4-dione, oligomerized 2,2,4,4-tetramethyl-
20 (oxiranylmethyl) -7-oxa-3, 20-diazadispiro [5.1.11.2] -

25 heneicosan-21-one, oligomerized 1,2,2,4,4-pentamethyl-
20 - ( oxiranylmethyl) - 7-oxa-3, 20 -diazadi spiro­
[5.1.ll.2]heneicosan-21-one, oligomerized l-acetyl-
2, 2, 4,4-tetramethyl-20~ {oxiranylmethyl)-7-oxa-3,20-diaza­
dispiro(5.l.11.2]heneicosan-21-one, dod~cyl-

30 1-(2,2,4,4-tetramethyl-4-piperidyl)pyrrolidine-2,5-dione, 
3-dodecyl~l-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrroli­

dine-2, 5-dione, 2 ,_2·, 4, 4-tetramethyl-7-oxa-3, 20-diazadi­
spiro- [5. l. ll .2] heneicosan-21-one, dodecyl2,2,4,4-tetra­
methyl-7-oxa-21-oxo-3,20-diazadispiro-[5.l.ll.2]heneic-

35 osane-3-propanoate, tetradecyl2,2,4,4-tetramethyl-7-oxa-
21-oxo-3,20-diazadispiro-[5.l.11.2]heneicosan-3-propano­
a te, . 2, 2, 3, 4, 4-pentamethyl-7 -oxa-3, 2 0 -diazadispiro­
[S .1.11. 2] heneicosan-21-one, dodecyl 2, 2, 3, 4, 4-penta­
methyl-7-oxa-21-oxo- 3, 20-diazadispiro- [S. l .11. 2] heneic-
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osane-3-propanoate, tetradecyl 2,2,3,4,4-pentamethyl-

7-oxa~21-oxo-3,20-diazadispiro- [S .1.11.2] heneicosane-

3-propanoate, 3-acetyl-2,2,4,4-tetramethyl-7-oxa-3,20-di­

azadispiro- [S. l .ll .2]henicosan-21-one, dodecyl .3-acetyl-

5 2,2, 4,4-tetramethyl-7-oxa-21-oxo-3; 20-diazadispiro­

[S .1·.11. 2] heneicosane-3-propanoate, tetradecyl 3-acetyl-

2, 2, 4, 4-tetramethyl-7-oxa-21-oxo-3, 20-diazadispiro­

[S.1.11.2]heneicosane-3-propanoate,1,l' ,3,3' ,5,5'-hexa­

hydro-2,2' ,4,4' ,6,6'-hexaaza-2,2' ,6,6'-bismethano-7,8-

10 dioxo-4,4'-bis-(1,2,2,6,6-pentamethyl-4-piperidyl)-

biphenyl, poly-N,N' -bis- {2, 2, 6, 6-tetramethyl-4-pip·eri­

dyl) -1, 8-diazadecylene, addition compound of 2,2,6,6-

tetramethyl-4-allyloxypiperi~ine with polymethylhydrydo­

siloxane (molecular mass up to 4000), addition compound 

15 of 1,2,2,6,6-pentamethyl-4-allyloxypiperidine and poly­

methylhydridosiloxane {molecular mass up to 400CJ, 

N,N'-diformyl-N,N'-bis(2,2,6,6-tetramethyl-4-piperi­

dinyl)hexamethylenediamine, N,N'-diformyl-N,N'-bis­

(1,2,2,6,6-pentamethyl-4-piperidinyl)hexamethylenedi-

20 amine, 5,ll-bis(~,2,6,6-tetramethyl-4-piperi-

dinyl)3,5,7,9,ll,13-hexaazatetracyclo[7.4.0.0~'7.13•13J­

tetradecane-8,14-dione, 5,ll-bis(l,2,2,6,6-pentamethyl-

4-piperidinyl) -3, S, 7, 9, 11, 13-hexaazatetracyclo­

[7.4.0.02 • 7 .13•13 Jtetradecane-8,14-dione, 7,7,9,9-tetra-

25 methyl-8-acetyl-3-dodecyl-1,3,8-triazaspiro[4.S]decane-

· 2,4-dione, bis(2,2,6,6-tetramethyl-4-piperidyl} [(4-meth­

oxyphenyl)methylene]propanedioate, bis(l,2,2,6,6-penta­

methyl-4-piperidyl) [(4-methoxyphenyl)methylene]propane-

dioate, 2,4,6-tris(N-cyclohexyl-N-[2-(3,3~4,S,5-penta-

30 methylpiperazinon-1-yl)ethyl]amino)-1,3,5-triazine, 

copolymer of styrene with '3-methylstyrene and maleic 

anhydride reacteq with 4-amino-1,2,2,6,6-pentamethylpi­

peridine and octadecylamine, polyparbonate with 

2,2'-bis[(2,2,6,6-tetramethyl-4-piperidyl)imino] ethanol 

35 as diol component, polycarbonate of 2,2'-bis[(l,2,2,6,6-

pentamethyl-4-piperidyl}imino ethanol as diol component, 

copolymer of maleic anhydride and a P-olefin up to C30 

reacted with 4-amino-2,2,6,6-tetramethylpiperidine, 

copolymer of maleic anhydride and a P-olefin up to C30 
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reacted with 1-acetyl-4-amino-2,2,6,6-tetramethyl-

piperidine, copolymer of maleic anhydride and a ~-olefin 

up to C30 reacted with 4-amino-1,2,2,6,6-pentamethyl­

piperidine, 2 0, 2 0' - ( 2 -hydroxy-1, 3 -pro-

s panediyl)bis[2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro-

[S.1.ll.2]heneicosan-21-one], 20,20'-(2-acetyloxy-1,3-

propanediyl)bis[3-acetyl-2,2,4,4-tetramethyl-7-oxa-3,20-

diazadispiro[S.l.ll.2]heneicosan-21-one, 20,20'-(2-

methyloxy-1,3-propanediyl)bis[2,2,4,4-tetramethyl-7•oxa-

10 3,20-diazadispiro[S.1.11.2]heneicosan-21-one], 20,20'-(2-

hydroxy-l, 3-propanediyl)bis [1, 2, 2, 4, 4-pentametiiyl-7 .-oxa-

3, 20-diazadispiro [S. l.11. 2] heneicosan-21-one], 20,20'-(2-

methyloxy-1,3-propanediyl)-bis[l,2,2,4,4-pentamethyl-7-

oxa-3,20-diazadispiro-[S.l.11.2]heneicosan-21-one],· 

15 20,20'-(2-trimethylsilyloxy-l,3-propanediyl)bis[2,2,4,4-

tetramethyl-l--oxa-3,20-diazadispiro[5.1.11.2]heneicosan-

21-one], 20,20'-(2-phenylaminocarbonyloxy-1,3-

propanediyl)bis[2,2,4,4-tetramethyl-7-oxa-3,20-di­

azadispiro [S .1.11. 21 heneicosan-21-one] and the N-alkyloxy 

20 and N-aryloxy derivatives of the abovementioned compoun~s 

with free· NH groups on the piperidine, specifically p­
methylbenzyloxy and alkyloxy from Cl to Cl8 .· 

2 • 7 Oxalamides, for example 4, 4' -dioc tyloxyoxanilide, 

2,2'-dioctyloxy-5,5'-di-tert-butyloxanilide, 2,2'-dido-

25 decyloxy-5,5'-di-tert-butyloxanilide, 2-ethoxy-2'-ethyl­

oxanilide, N,N'-bis-(3-dimethylaminopropyl)oxalamide, 2-

~thoxy-5-tert-butyl-2'-ethyloxanilide and its mixture 

with 2-ethoxy-2' -ethyl-5,4' -di-tert-butyloxanilide, and 

mixtures of o- and p-methoxy- and of o- and p-ethoxy-

30 disubstituted oxanilides. 

2.8 2-(2-Hydroxyphenyl)-1,3,5-triazines, for· example 

2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-l,3,5-triazine, 

2 - (2-hydroxy-4-octyloxyphenyl) -4, 6 -bis- (2, 4-dimethyl-· 

phenyl)-1,3,5-triazine, 2-(2,4...:dihydroxyphenyl)-4,6-bis-

35 (2,4-dimethylphenyl)-1,3,5-triazine, 2-(2,4-dihydroxy­

phenyl)-4,6-bis-(2,4-dimethylphenyl)-l,.3,5-triazine, 

2,4-bis(2-hydroxy~4-propyloxyphenyl)-6-(2,4-dimethyl-
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phenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-

4,6-bis{4-methylphenyl)-1,3,5-triazine, 2-{2-hydroxy-

4-dodecyloxyphenyl)-4,6-bis (2,4-dimethylphenyl) -

1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxypro-

5 pyloxy)phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine 

and 2-[2-hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)-

phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine. 

3. Metal deactivators, for example N,N'-diphenyloxal­

amide, N-salicylal-N'-salicyloylhydrazine, N,N'-bis(sali-

10 cyloyl)hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxy­

phenylpropionyl)hydrazine, 3-salicyloylami~o-1,2,4-

triazole, bis(benzylidene)oxalic acid dihydrazide, 

oxanilide, isophthalic · acid dihydrazide, sebacic acid 

bisphenylhydrazide, N,N' -diacetyladipic acid dihydrazide, 

15 N,N'-bis-salicyloyloxalic acid dihydrazide, N,N'-bis­

salicyloyl-thiopropionic acid dihydrazide, 2,2'-oxamido­

bis[ethyl-3- (3,5-di-tert-butyl-4-hydroxyphenyl)pro­

pionate], and the oligomer of phosphorus trichloride and 

4,4'-di(S-tert-butyl-4-hydroxy-2-methylphenyl) thioether. 

20 4. . Phosphites and phosphonites, for example triphenyl 

phosphi te, diphenyl alkyl phosphi tes, phenyl dialkylphos­

phi tes, tris(nonylphenyl)phosphite, trilauryl phosphite, 

trioctadecyl phosphite, distearyl pentaerythritol diphos­

phite, tris(2,4-di-tert-butylphenyl)phosphite, diiso-

2 5 decylpen taerythri tol -diphosphi te, bis ( 2 , 4 -di - ter.t-bu tyl­

phenyl) pentaerythritol diphosphite, bis-stearyl penta­

erythritol diphosphite, bis(2,6-di-tert-butyl-4-methyl­

phenyl) pentaerythritol diphosphite, ·bisisodecyloxy 

pentaerythritol disphosphite, bis(2,4-di-tert-butyl-6-

30 methylphenyl) pentaerythritol diphosphite, bis(2,4,6-tri­

tert-butylphenyl) pentaerythritol diphosphate, tristearyl 

sorbitol triphosphite, tetrakis (2,4-di-tert-butylphenyl) -

4,4'-biphenylenediphosphonite, 6-isooctyloxy-2,4,8,10-

tetra-ter~-butyl-l~H-dibenz[d,g]-1,3,2-dioxaphosphocine, 

. 35 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-

1,3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-methyl­

phenyl) methyl phosphite, bis (2,4-di-tert-butyl-6-methyl-
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phenyl) ethyl phosphite, tris(2-tert-butyl-

4-thio(2'-methenyl-4'-hydroxy-5'-tert-butyl)phenyl-

5-methenyl) phenyl phosphite, 2,2',2"-nitriloethanol 

tris{3,3',5,5'-tetra-tert-butyl-l,l'-biphenyl-2,2'-diyl) 

5 phosphite, 2,2;,2"~nitriloethanol tris-(3,3',5,5'-tetra­

tert-butyl-l,l'-biphenyl-2,2'-diyl) phosphite and bis­

(2,4-dicumylphenyl)pentaerythritol diphosphite. 

5. Peroxide-destroying compounds, for example esters of 

thiodipropionic acid, for example the lauryl, stearyl, 

10 myristyl ·or tridecyl ester, mercaptobenzimidazole, the 

zinc sale of 2-mercaptobenzimidazole, zinc alkyldithio­

carbamates, zinc dibutyldithiocarbamate, dioctadecyl 

monosulfide, dioctadecyl disulfide, and pentaerythritol 

tetrakis(~-dodecylmercapto)propionate. 

15. 6. Polyamide stabilizers, for example copper salts in 

combination with iodides and/or phosphorus compounds and 

salts of divalent manganese. 

7. Basic costabilizers, for example melamine, 

polyvinylpyrrolidone, dicyandiamide, triallyl cyanurate, 

20 urea derivatives, ~ydrazine derivatives, amines, poly­

amides, polyurethanes, alkali metal and alkaline earth 

metal salts of higher fatty acids, for example Ca 

stearate, Zn stearate, Mg behenate, Mg stearate, Na 

ricinoleate, K palmitate, antimony pyrocatecholate or tin 

25 pyrocatecholate, metal oxides,. for example magnesium 

oxide and zinc oxide, and acid scavengers based on an ion 

exchanger or molecular sieve, for example hydrot~lcites 

or zeolites. 

08. Nucleating agents, for ex~ple 4-tert-butylbenzoic 

30 acid, adipic acid, diphenylacetic acid, sodium benzoate, 

talc, and mono- or. dibenzylidene sorbitols, with or 

without substituents. 

9. Fillers and reinforcing agentQ, for example calcium 

carbonate, silicates, glass fibers, asbP.stos, talc, 
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kaolin, mica, barium sulfate, metal oxides and metal 

hydroxides, carbon black, graphite, zeolit~s, IR-active 

substances and IR reflectors, for example ZE!Olites or 

silicates. 

5 10. Benzofuranones 

11. Antidew agents, such as esters of sorbi tol or of 

glycerol. 

12. Antistatic agents, such as ethoxylated amines, 

alkanesulfonates, fatty acid esters and quaternary 

10 ammonium compounds. 

13. Pigments, such as titanium dioxide, carbon black, 

inorganic and organic colour pigments. 

14. Other additives, for example plasticizers, lubri­

cants, emulsifiers, fluorescent whiteners, flameproofing 

15 agents, antistatic agents and blowing agents. 

The additives are incorporated into the organic polymers 

by generally cust.omary methods. Incorporation can be 

effected, for example, by mixing in or applying the 

compounds, with or without further additives,. into or 

20 onto the polymer, directly after polymerization or into 

· the melt prior to or during the shaping ope.ration. 

Incorporation can also be effected by applying the 

dissolved or dispersed compounds to the polymer, 

directly, or mixing them into a solution, suspension or 

25 emulsion of the polymer, with or without subsequent 

evaporation of the solvent. The compounds are also 

effective if they are introduced subsequently, in a 

separate processing step, into an already granulated 

polymer. 

30 The compounds to be used in accordance with the invention 

can also be added in the form 'of a masterbatch to the 

polymers to be stabilized, said masterbatch containing 
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these compounds in a concentration of, for example, from 

1 to 75% by weight, preferably from 2.5 to 30% by weight. 

From the polymers stabilized in accordance with the 

invention it is possible to produce all articles which 

5 are usually made of these polymers. These may, for 

example, be thin fibers of 1 dtex to thick monofilaments 

with a diameter of 5 mm, and articles produced therefrom, 

for example nonwovens for bringing forward harvesting, or 

blowri. or extruded films with a thickness of from 0.01 mm 

10 to 3 mm, oriented or otherwise, which 
. 

a:ce employed 

directly or are processed further into . strips, for 

example, or plates with a thickness of up to 5 mm of 

material, which can be employed,. for example, in green­

house construction. 

15 Examples: 

The examples which follow are intended to illustrate the 

invention in more detail. As examples of sulfur sources, 

hydrogen sulfide, sulfur dioxide/sulfurous acid and 

sodium N-methyldithiocarbamate were employed. 

20 Example 1: Preparation of the films 

200_0 g of LDPE 

3 g of HALS 

The sterically hindered amine is dissolved in 300 ml of 

acetone, the solution is added to the LDPE powder, and 

25 the solvent is removed by distil.lation at 60°C in a 

rotary evaporator, ur..der a water ~ump vacuum at the end. 

The powder is twice extruded and granulated (temperature 

program 130°C/150°C/170°C, 125 rpm). The granules are 

processed in a Gottfert laboratory extruder with a film 

30 blowing head (temperature program 160°C/l70°C/180°C/ 

200°c/200°c/200°c, so rpm) to form a 200µ film. 

Example 2: Effect of hydrogen sulfide 

The effect of h~drogen sulfide on the lifetime of the 

films is determined by means of the following test cycle 
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(based on DIN 53 387): 125 hours of exposure in the . 
Xenotest 450 (relative atmospheric humidity 20%, black 

panel temperature 50°C) are followed in each case by 

treatment with hydrogen sulfide for 2 hours. For this 

5 treatment, the specimens are stored for 2 hours in the 

dark in a pure hydrogen sulfide atmosphere. The cycle 

then begins again. After periods of 250 hours (250h, 

500h, 750h, .•. up to 1750h), the sulfur content of the 

specimens is determined. Table 1 gives the average sulfur 

10 uptake per treatment with hydrogen sulfide. 

15 

20 

Table 1: Average sulfur uptake per treatment with hydro­

gen sulfide 

HALS ppm of sulfur 

. ------------ 14 

IV 20 

II 14 

III/IV·= 1:1 15 

III/V = 1:1 14 

III/VI = 1:1 16 

I 16 

Example 3: Effect of sulfur dioxide/sulfurous acid 

The test cy~le is as described in Example 2. However, the 

films were immersed for 2 hours in 0.1 N sulfurous acid. 

After initial drying_of the adhering sulfurous acid, they 

25 are exposed to light again. Prior to the determination of 

sulfur, the specimens were washed thoroughly with 

demineralized water in order to avoid errors caused by 

adhering sulfur compounds. Table 2 gives the average 

sulfur uptake per treatment with sulfurous acid. 
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Table 2: Average sulfur uptake per treatment with 

sulfurous acid 

HALS ;ppm of sulfur 

------------ 17 

IV 30 
I 

I 24 

Example 4: Effect of sodium N-methyldithiocarbamate 

The test cycle is as described in Example 2. Ho°Wever, the 

films were immersed for 2 hours in a 3% strength solution 

io of sodiuin N-methyldithiocarbamate. After initial drying 

of the adhering solution, they are exposed to light 

again. Prior to th~ determination of sulfur, the speci­

mens were washed thoroughly with demineralized water in 

order to avoid errors caused by adhering ·sulfur com- · 

15 pounds. Table 3 gives the average sulf~r uptake per 

treatment with sodium. N-methyldithiocarbamate. 

20 

25 

Table 3: Average sulfur uptake per treatment with sodium 

N-methyldithiocarbamate 

HALS ppm of sulfur 

------------ 62 

IV 62 

II 53 

III/IV = 1:1 54 

III/V = 1:1 53 

III/VI = 1:1 55 

v 63 

VI 62 

I 49. 
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Patent claims: 

1. A plastic comprising a high molecular weight, steri­

cally hindered amine, wherein the sterically hin­

dered amine is at least one amine from the group 

consisting of 

2. 

3. 

I: oligomerized 2,2,4,4-tetramethyl-20-(oxiranyl­

methyl)-7-oxa-3,20-diazadispir6[5.l.ll.2]heneicosan-

21-one, 

II: condensation product of 2-chloro-4,6-di(4-n­

butylamino-1,2,2,6, 6-pentamethylpiperidyl} -1~ 3, S­

triazine and 1,2-bis(J-aminopropylamino)ethane, and 

III: condensation product of 1-hydroxyethyl-2,2,6,6-

tetramethyl-4-hydroxypiperidine and s.uccinic acid. 

The plastic as claimed in claim 1, wherein there is 

at least one sterically hindered amine of the for­

mula I, of the formula II or of the formula III and 

also at least one amine selected from the group 

consisting of 

. IV: condensation product of N,N'-bis(2,2,6,6-tetra­

methyl-4-piperidyl)hexamethylenediamine and 4-tert­

octylamino-2, 6-dichloro-1,3,5-striazine~ 

V: condensation product of N,N'-bis(2,2,6,6-tetra­

methyl-4~piperidyl)hexam.ethylenediam.ine and ~-mor­

pholino-2,6-dichloro-1,3, 5-triazine, and 

VI: condensation product of 2,4-dichloro-6-(4-n­

butylamino-2, 2, 6, 6-tetramethylpiperidyl) -

1,3,5-triazine and 1,2-bis{3-[4' ,6'-di(4 11 -n_;butyl.­

ami~o-211, 211, 611, 611-tetramethylpiperidyl) -

1',3',5'-triazinyl]aminopropylamino}ethane. 

The plastic as claimed in claim 1 or 2, wherein the 
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proportion of the individual amine is from 0.1 to 

99.9% by weight, preferably from 1 to 99% by weight, 

particularly preferably from 10 to 90% by weig~t, 

based on the amine employed. 

The plastic a~ claimed in any one of claims 1 to 3, 

wherein the content of high molecular weight, s.teri­

cally hindered amine based on the weight of the 

plastic is from 0.001 to 5% by weight, preferably 

from 0.02 to 1% by weight. 

The plastic as claimed in any one. of claims 1 to 4, 

which is a homo- or copolymer of a mono- or 

diolefin. 

The pl~stic as claimed in any one of claims 1 to 4, 

which is a mixture of the polymers set forth in 

claim 6. 

The plastic as claimed in any one of claims 1 to 4, 

which is a copolymer of mono- ·or diolefins with one 

another or with other vinyl monomers. 

8. · The plastic as claimed in a~y one of claims 1 to 7, 

20 comprising further additives. 

25 
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9. The plastic as claimed in any one of claims 1 to 8, 

which comprises· as additives antioxidants, antidew 

_agents, antistatic agents, flame inhibitors, fill­

ers, light stabilizers, metal deactivators, nucle­

ating agents, pigments, acid s·cavengers and/or 

processing stabilizers. 

10. A shaped article, in the form of a film, plate,· 

extruded article, fiber, nonwoven, tape or woven 

fabric, which is produced fr.om a plastic as claimed 

in claim 1. 
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