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stability to light and he stabilization of plastics Wwth sterically
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art is regar desirescbes ngrehealt apollimairkomidickpl Beét Cxha tdppipriate cal |y
hi nder ed fﬁn nerg&u_.{zhgments. 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 fibers, processed ﬁo give honwovens, are often 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,

20 which for a long time were nickel quenchers and UV
absorbers. Since the beginning of the 1980s, mnickel
quenchers have been replaced to an ever-increasing extent

by high molecular weight, sterically hindered amines

v (HALS), since agricultural or greenhouse films treated
25 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 sterically hindered amine of the

30 formula IV (F. Henninger, E. Pedrazetti, Plasticulture,
80, 1988/84, 5-23). '

The lifetime of a film (Handbook of Polymer Degradation,
1st edition, Marcel Dekker Inc., New York, 1992, Chapter
14: Aspects of Greenhouse Film Stabilization) depends

35 partly on the film itself (material, stabilization,



30 formula IV (F. Henninger, E. Pedrazetti, Plasticulture, 80, 1988/84,
5-23). The lifetine of a film (Handbook of Pol ymer Degradation, 1st
edition, Marcel Dekker Inc., New York, 1992, Chapter 14: Aspects of

G eenhouse Film Stabilization) depends 35 partly on the film itself
(material, stabilization, -2- thickness,- pignent, fillers) and partly
on external influences, such as greenhouse construction, climatic
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fromthe air (aié]pgrgap.ﬁ) a direct connection between the quantlty 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 ﬁade of plastic (films, plates, extruded
articles, fibers) and articles produced therefrom, such
25 ag tapes, nonwovens and fabriqs.

The aim of the invention, then, was to f£ind a possibility
of reducing the sensitivity of plastice 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 1nventlon therefore provides a plastic comprising a
high molecular welght, sterically hindered amlne, wherein
35 the sterically hindered amine is at least one amine from

the group consisgsting of
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SU' fur dmxs&amiﬁeﬁk lwat only plastics specifically in the agricultural

“sect or but enerally, articles nmade of plastic (filnms, plates,
ext ruded M s) and articles produced therefrom such 25 as
t apes, fabrics. The aimof the invention, then, was to find a
possi bi I ity of reducing the sensitivity aof -plastics to sul fur- containi ng
factors (for exanple agrochem cals, hydrogen sulfide, sulfur dioxide). It
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A particularly suitable plastic is one which conprises at |east one -
sterically hindered am ne of the fornmula I, of

A particularly suitable plastlc is one which comprlses 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) hexamethylenediamine 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-1,3,5-triazine, and

VI: condensation product of 2,4-dichloro-6-(4-n-butyl-
amino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and
20 1,2-bis{3-([4’,6’-di(4"-n-butylamino-2%,2",6",6"-tetra-

methylpiperidyl)-1',3‘, 5'-tr1a21ny1]amlnopropylamlno}—
ethane.

The invention additionally provides shaped articles, for
example films, piates, extruded articles and fibers, and
25 products produced therefrom, such as tapes, faﬂrics or
' nonwovens, which are prepared from the plastics according
‘to the invention, especially polyolefins (homo- and
copolymers), in particular HDPE, preferably LDPE (homo-
and copolymers) or PP, especially preferably LDPE (homo-

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

The compounds I, II and III and any desired mixtures,



10 the formula Il or of the fornmula Il and at |east one am ne sel ected
“fromthe group consisti ng of I'V: condensation product of NN -bis (2,2,
6, 6-tetranet hyl - 4-pi peridyl ) hexanet hyl enedi am ne and 4-tert-octyl am no-
2, 6-di chloro-1,3,5-triazine, 15 V. condensati on product of

N, N -bis(2, 2,6, 6-tetranethyl- 4-piperi dyl4) hexanet hyl enedi am ne and

4- m)rphol I no- 2, 6 dichloro-1,3,5-tri azi ne and VI: condensation product of
2, 4-di chl or o- UlG ﬂrﬂﬁ%syout 'compound IV, V and/or VI, are employed in
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pl ates, extruded articles and fibers, and 25 products produced therefrom
such as tapes, . fabrics. or nonwoyvens i ch ared fro pl astics
produced écco?&iaﬁ'&"f’g F’Hécf‘nﬁﬁﬁt}l’ﬁn“%g%gﬁ%‘?l’spp"'c}f%/)d‘? Sfs ac(cﬁ(’f%n 9and
copol yners), ite ghet ioveatibbPEncpundéethbl folDPEigamatentmleopol yners) or
PP, especially preferably LDPE (hono- 30 pol ymers and copol yners with
EVA) LLDPE or PP. The corrpounds I, I'l and I'll_ and any desi red m xtures,

-4- with or wiltthoufPolamesgnat ¥ore- appdodicdefing g rarnle high-,

concent r at i ongediuki-0Mo@. 0Q3>wt-ﬂe5%.by \fﬁbwathpleﬁerab&m&n Omay:,02 jtfo 1% by
wei ght, baseddon theé oggam C cf}l d are ildded bef ar e uri ng or

after its prepf?éfﬁbh cross ypropy ene, polyiscbutylene,
10 poly-1l-butene, polymethyl-l—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 diolefinsg with one another
or with other vinylmonqmers, for example ethylene-
propylene copolymers, propylene-l-butene copolymers,
propylene-isobutylené copolymers, ethylene-l-butene
20 copolymers, ethylene-1l-hexene copolymers, ethylene-octene
cbpolymers, propylene-butadiene copolymers, ethylene-
alkyl methacrylate copolymers, ethylene-vinyl acetate
copolymers or ethylene-acrylic acid bopolymérs, 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, nucleatihg 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



5 Pl astics which can be stabilized in the manner according to the
invention include the following materials: 1. Pol ynmers of nono- and

diol efins, for exanple high-, nmedium or |ow density polyethylene (which
may, if desired, be crosslinked), polypropylene, polyisobutylene, 10
poly-1-butene, polynethyl-1-pentene, polgyi.soprene or polybutadiene, and
pol ymers of cycl ool efins, for exanple cyclopentene or norbornene. 2.

M Ttures ?)f th%tﬁ?mﬁl%fl S ﬁgf't i&ﬁ%ul!hg@erbé-seﬁdf%:h _eyagpi&Tm%t %%ﬁaeQEd
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propyl ene and a ne, such exadrene, "di cycTl opent adi ene or

et hyl i denenor bornene. The organic material stabilized by the conpounds

accor- ding to the ixaMgddidantan if desired also contain further additives,

exanpl es being processing stabilizers, anti- oxidants, |light stabilizers,
acid scavengers, netal 30 deactivators, antidew agents, nucleating
agents, anti- stati Aldgdrited f menephehbbst or Sox pigpremike ared 6-idil-eest -
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addition to the conpounds according to the .

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- (f-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-
6-(1*'-methylundec-1’-yl) -phenol, 2,4-dimethyl-
6-(1’ -methylheptadec-1’-yl) -phenol, 2,4-dimethyl-

6- (1’ -methyltridec-1’-yl) -phenocl and mixtures thereof.

1.2 Alkylthiomethylphenols, for example 2,4-dioctylthio-
20 methyl-6-tert-butylphenocl, 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 butythdroquinone, 2,5-di-tert-amylhydroquinone,

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

hydroquindne,2,5-di-tert-buty1-4-hydroxyanisole,3,5—di—

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

phenol stearaﬁe 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-octylphencl), 4,4’ -thiobis(6-tert-butyl-3-methyl-



-5- invention are conmpounds based on sterically hindered am nes or
Sterically hindered phenols or derivatives of 2- hydr oxybenzophenone or of
2- (2' - hydroxyphenyl ) benzo- triazole, or costabilizers conprising sulfur or
nitrogen 5 or phosphorus. Exanples of suitable such conpounds are: 1.
Antioxidants 1.1 Al kyl ated nonophebols, fg .exanple 2,6-di-tert-

bu-tyl - 4- net hyl phenol , 2-butyl -4, 6-di met hyl phenol, 2,6-di- 10
tert-butyl-4-euhyhpﬁsno4.4'-fhfbhﬁﬁt&H&eﬂnnudty4=m=hukmb??Pbgamb{iyf'H I
2,6-di-tert - butyy +4:4. 50 hutyl pheno -di- cyclope -4 /| phenol
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2, 6- di - oct adecPeduHetimhysiroxyrhenyd)cdipndfdtehexyl phenol ,
2,6-di-tert-butyl -4-net hoxy- 15 met hyl phenol ,

-di - -4- - di - 6-(1'- -1' -yl )-phenol,
4-di mothyl - G L AR RRSeATERePOL ) Een sanpLe’ 3. iR -
(1' - met hya t r ibdectel ted -bpitarlolt -aredhyilphened ) | her ead, 2 1-@ethylenebis-
o LE oy e——
2, 4-di oct yl thi o%%lﬁwgsl‘té?ﬁw&r?é’rﬂiwla)rﬁhenoll . 2,2" -methylenebis-
2, 6- di dodecyl t hdmthyu-él-ayaydém%hiqﬂ?hetnhgii . F%’,%'Ongtétlhglgﬁgbg?@s—&%ﬂ_ﬁbﬁ%-ﬁ Z(rjt ]
25" Bt yl hya gfg;?%%ﬁé?ﬂ%n% B peft TARPTY LR Fore o e Butyl -
2,6-d|pheﬁV¥-4- neddoy| ox$pRénekhylidenebils (4 6 tdbuten t- byt lpdhamadne,
2,5'di'tert'mﬂ2024=aﬂﬂywyéah§®f%(5+§é@f-butyl—4-isobutylphenol),
2,2'-methylenebis[6- (S-methylbenzyl) -4-nonylphenocll],
2,2’ -methylenebis [6- (8, 8-dimethylbenzyl) -4-nonylphenol],
4,4’ -methylenebis(2,6-di-tert-butylphenol), 4,4’—me£hy1—
15 enebis (6-tert-butyl-2-methylphenol), 1,1-bis(5-terc-
butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3;tert-
butyl-S-methyl-z-hydroxybenzyl);4-methylphenol,
1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane,
1,1-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-§-methylphenyl)pentane.

21
2,
6-
Al

1.6 0O-, 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-
buty1-3-hydroxy-2,6-dimethy1benzyl) dithioterephthalate,

bis(3,S—di-tert-bﬁtyl-4-hydroxybenzyl) sulfide and
isococtyl .3,5-di-tert-butyl-4-hydroxybenzylmercapto-
35 acetate.

1.7 Bydroxybenzylated malonates, for example dioctadecyl



tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxy- phenol stearate
and bis-(3,5-di-tert-butyl-4-hydroxy- 30 phenyl ) adi pate. 1.4 Hydroxyl ated
t hi odi phenyl ethers, for exanple 2,2'-

t hi obi s(6-tert-butyl -4-nmet hyl phenol), 2,2 -thiobis- (4-octyl phenol),

4,4" -t hi obis(6-tert-butyl-3-nethyl - - & _phenol), 4,4
-thiobis(6-tert-butyl -2-net hyl phenol), 4,4" - :

t hi obi s( 3, 6(MZSBCbxanylphamﬁﬂertamdty142¢hﬁﬂﬁé2y5eﬂzyl)malonate,

met hyl - 4- hydro di syl fid I anpl e

2, 2" -nmet hyl ene- GEJL%Q%%' 6 tgrt(ébg?r% kg LAI%( lg)‘ﬁ&eg*fw%&h%’lbe%zﬁ%

2, 2" - met hyl ené¥flenytg @eﬂtdz&mayzl-mmmm@ml -2,2-bis(3,5-di-tert-

2, 2" - met hyl enedi gl i-amiyatoxy®endyTshaybaxekohexyl ) phenol ],

2, 2' - et hyl enebi s- (4-nethyl-6-cycl ohexyl phenol ),

2, 2' -met hyl enebi s(6-nonyl - 4-net hyl phenol ),

2, 2' - met hy$ enebi & ( Abmditilcehiydbokybenipl coimenoids, for example 1,3,5-

2,2' -ethylide - D ]
2,21- ethyllde2§§%§§% ?é?i %&f& ?§E¥%oﬂﬁﬁg?}%beT zyl)2,4,6-trimethyl

2,2 - nethylem&ﬁ%ﬂ%?%[err]1mérh§ﬁ6én§y@} Eeﬁ6ﬁ9¢ Tbtjydroxybenzyl) -
2.2 - et hyl enebj 3[4, s(iearﬁe]tra[uetthkmemtehyél anazy) 4 ; d-toiy{ pIedlJeert -

4, 4" -met hyl en ter eno 4,4" -met hyl - 15
enebi s(6-tert- %@f %ﬁﬂﬁ?ﬁy enzgﬁf%% 1,1-bis (5-terc- .
but yl - 4- hydr oxy- 2- nethylphenyl)butane 2,6-bis(3-tert-

butyl -5-ngghylz 25 hyﬂ%ﬁf@ZYé&mﬁomQ}’l ph890| 1examp1e 2,4-bisoctyl-
1,1,3-tris(b-tert- tnné% édrox - 2- net hy hen
h9dr

buta
1, 1- bi s(5- tmﬂmBEF?P ﬁeﬂﬁﬁbﬁeﬁﬁg (Azgﬁyanlllno)-
decylnercaptobuxxu&>tii&dihéﬁﬁt batybtﬁlﬂyﬂeapye54n0tmwﬁe3 5-di-tert-

butyl-4-hydroxyanilino) -1,3,5-triazine, 2-octylmercapto-
4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-tri-

15 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) -1,3,5-triazine, 1,3,5-tris-

20 (3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexahydro-
1,3,5-triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxy- .
benzyl) isocyanurate.

1.10 Benzylphosphonates, for example dimethyl 2,5-di-
tert-butyl-4-hydroxybenzylphosphonate, diethyl 3,5-di-

.25 tért-butyl—4-hydrdxybenzylphosphonate, dioctadecyl
3,5—di-tert-butyl-4-hYdroxybenzylphosphonate, dioctadecyl
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 alcohola, for



phenyl ) di cycl opent adi ene, bis[2-(3 -tert-butyl -

:2' - hydroxy-5' - net hyl benzyl) -6-tert-butyl-4-nethyl- phenyl]-terephthal ate,
1, 1-'bi s(3, 5-di et hyl - 2- hydr oxy- phenyl ) but ane,

2,2-bis(3,5-di-tert-butyl -4-hydroxy- 25 phenyl ) pr opane,
2,2-bis(5-tert-butyl-4-hydroxy-2-nethyl- phenyl)-4-n-dodecyl mer capt obut ane
and 1,1,5 5-tetra- (5-tert-butyl-4-hydroxy-2-nethyl phenyl)pentane. 1.6

0-, N and &ﬂ@l@/h&omeuﬁﬁsa etﬂano@xaaptsd&a& 5, 6-hexane-

-tetra tert-bu y 4 4' - r oX dlbenz et her, 30 octadec
4- hydr oxy- 3, 5- éH¥V¥ Lane lgne glycol, 1,2-propanediol,

tris(3,5-di-tenéoﬁnﬁqﬂlglﬂcpdroxyhhﬂbﬁhkanymenebisgnytelt- diethylene
but yl - 3- hydro di ter | o
bis(3,5-di-ter ‘%h?y| HE%D%LQQ enzyg;&gbQ &R%&Q%f?%i 1F§%oc ﬁrls

.3,5-di -tett-bik b’e?ﬁ‘iﬂ?i‘é%r@a'iﬁo Nahs -bje frpdgoxyethyl) oxa-
Hydr oxybenzyl amaﬁdm,l oslamﬁauz{dgcmrml 3- ehngdastecddcanor,’-trimethyl -

2,2-bi s(3,5-di,-tert-hut hydr, mal onat,e oct adec
2-(3-tert-but W 5?9?%} % $§ﬁ%%ﬁé§i ﬁal8ﬂ§te4a HRe Ry -1

mer capt oet hyl ﬂl@snilas-(B%%tnmabwom--ﬁyar]oﬁy:banzyl Ymal onate. 5 1.8
Aromati c hydroxybenzyl conpounds, for exanple 1,3, 5-

tris(3,5- d|-tert but I-4 hgdroxybenzyl 6-1rinmet hyl - benzene,

1, 4- bi s( 3, 5- di Lt} tE h§§r6§§5eh2§¥} 42h§dﬂ°§y63f%??%ﬁ&ﬁ#ﬁﬂ%%%zene
and 2,4,610ri sﬁﬂqﬁzmxd eat:.dbwtly:h- dndtydl Oay bepdyhydiréeolalcbholsl. 9for

TriaZine CO”FQ&EESie Jf!h ﬂ?ﬁﬂyﬁéi, %tﬁhQLEQCEXkédecanol, 1,6-hexane-
diol, 1,9-nonanediol, ethylene glycecl, 1,2-propanediol,
neopentylglycol, thiodiethylene glycol, diethylene
glycol, triethylene glycol, pentaerythritol, tris-

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 Esters of f-(3,5-dicyclohexyl-4-hydroxyphenol)pro-
20 pionic 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, pentaexrythritol, tris-
25 (hydroxy) ethyl isocyanurate, N,N’-bis(hydroxyethyl)oxa-
lamide, 3-thiaundecanol, 3-thiapentadecanol, trimethyl-
hexanediol, . trimethylolpropane and 4-hydroxymethyl-1l-
phospha-2,6,7-trioxabicyclo(2.2.2] occtane.

1.15 Esters 6£ 3,5-di-tert-butyl-4-hydroxyphenylacetic
30 acid with mono- or polyhydric alcohols, for example with
methanol, ethanol, octadecancl, 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,



mer capt-o- 6- (3, 5-di -tert-butyl -4-hydroxyanilino)- 1,3,5-triazine,
*2-octyl mercapto-4, 6-bis(3,5-di-tert- ,

but yl - 4- hydroxyani |l ino)-1, 3,5-triazine, 2-octyl nercapto- : '
4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-tri- 15 azi ne,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxyph®nexy)- 1,2,3-triazine,
1,3,5-tris(3,5-tert-butyl -4-hydroxy- benzyl) |socyanurate

‘1, 3, 5-tri s( 4- ttaimeshy}elprapapex pndy %?hﬁdﬁﬂ#ﬂMQﬁhx%ﬂg‘Rhgﬁ@?anaﬁété-
2,4,6-tris(3, qubxggﬁhgcQQle242mggegﬁ¥phenylethyl) 1,3,5-tri azi ne,
1,3,5

1

, 1 -tris- 20 (3, 5- i-tert-butyl-4-hydroxypheny|propionyl)hexahydro-
, 3,5-triazine, 1,3,5-tris(3,5-dicycl ohexyl -4-hydroxy- benzyl)
isocyanurate.111§0EB¢nzylphﬁsphohabES(BT{nembﬁﬁqﬁxiiﬁ4thrﬂxybh5n$ﬂ4-
tert-butyl-a4- beg&yﬁpmﬁ%ks; éif%mg,hgarécd'alg&ols, for

tert-butyl -4-hydifoxybenz hosphonat e diroc cyI

3,5-di-terk- blﬁWPA%V&F x?SEhi‘?tho%b‘h%‘F&er°c"tﬂ affdoy L. 6 -hexane-

5-tert-butyl - @ﬂmqrqxw&dmwﬂmnzxém%mo@my&oandﬂfnep&@p&h@ah&alt of
monoet hyl 3, 5-di - tert

b hy 3 n hos {e.
Acy! ani nophendt®® %nglgk ﬂé 4- E a?§§§P§ﬁ§éﬂg|ldgp ydrox sP¥3F8ﬁ|||de
and octyl N-Ugl?qylﬂeﬁtrtnﬂhylehehyﬂlnﬁthenyb?&aebx#htet01.12tEsBers of

[err]-(3,5-di- (trﬁfdmlaaytnéthﬁhyicydawhﬁ&%) Pro, NRUENE R Skpliehly170Ra~ OF
pol yhydric_ al ohoI - exa mnth net h noI ﬁthan
oct adecard! , ar13e trbﬁaﬂﬂ d%a@ na3netd’f16‘lpe 2helyl Edmethyl-

1, 2- propanem(ﬂaxanedlol trimethylolpropane and 4-hydroxymethyl-1-
phospha-2,6,7-trioxabicyclo[2.2.2] octane. '

1.17 Amides of §-(3,5-di-tert-butyl-4-hydroxyphenyl)pro-
pioniec acid, for example N,N’-bis-(3,5-di-tert-butyl-

15 4-hydroxyphenylpropionyl)hexamethylenediamine, N,N’ -
bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl) tri-
methylenédiamine and N,N’-bis(3,5-di-tert-butyl-
4 -hydroxyphenylpropionyl) hydrazine.

1:18 Hydroxylamines, for example diaikylhydroxylamines,
20 such as N,N-dibeniylhydroxylamine, 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 hydrqgenéted tallow amine.

2. UV absorbers and ligﬁt stabilizers

2.1 2-(2’-Hydroxyphenyl)benzotriazoles, for example
2-(2'-hydrpxy-S'—methylphenyl)benzotriazole, 2-(3¢,5"-di-
tert-butyl-2’ -hydroxyphenyl)benzotriazole, 2-(5’-tert-

30 butyl-2’ -hydroxyphenyl)benzotriazole, 2-[2'-hydroxy-
'5-(1,1,3,3-tetramethylbutyl)phenyllbenzotriazole,
2-(3°-5’-di-tert-butyl-2’-hydroxyhenyl) -5-chlorobenzotri -
azoie, 2-(3’-tert-butyl-2’'-hydroxy-5’ -methylphenyl) -

. 5S-chlorcbenzotriazole, 2-(3'-gec-butyl-5’'-tert-butyl-



neopentyl gl ycol , t hi'odi et hyl ene gl ycol, di et hyl ene gl ycol,

‘triethylene glycol, pentaerythritol,  tris- 5 (hydr oxy) et hyl
i socyanurate, N, N -bis(hydroxyethyl)oxa- |am de, 3-thiaundecanol,
3-t hi apent adecanol , trinmethyl- hexanediol, trinethylolpropane and

4- hydr oxynet hyl - 1- phospha-2, 6, 7-tri oxabijgycl o[ 2. 2. 2] oct ane. 1. 13 Est ersof
[err]-(5-tert-butyl-4-hydroxy-3-net hyl phenyl)- 10 propionic acid with

nono- or pol yhydthﬁd%ﬁpbﬁéﬁ 1) b&izex i S1¢Y 2h (FRLRgaebx eahaaehoxy-
oct adecanol edi_ol

| eth Iene
1, 2- propaned|oPgeﬁgiggﬁP§?§F§%ﬁ?le' %% dir @ Rt go¥ - YﬂF@FHylene
gI ycol , tri ephghehibegkytoiazopent 2er (Bt hisit-blis (3 tBr-IdSmetﬁylbenzyl) -

(hydrOXY) et hyl “Sg%g fx@n N Dbrpisfivsi o yeh'i#dx%a $29.48s pore-
3-t hi aundecano nta ecano trlne exaned)
trlnethonPproﬁ&ﬁ¥1aﬁd rscyTet (R thY1°xY°arb°nylethyl)Phenyl)-

Fhosioh? 2, 6d7 SLbaxabbB;ﬁﬁheﬁzﬂzaieptaan)qrhhﬁkrE-ﬁmy& -gf - [2- (2 ethyl -
err 3, 5-di cycl n nono-
or pol yhydric- ¥‘ gﬁ’(#;scaﬂ? r}'ﬁ 9 %Y%r’fe ngg‘ﬁ %aﬁgri“S%AFﬁﬁ&anol,
1, 6- hexane- d|Grlazogenonaﬂéﬂﬁt#erwﬂbgnxiﬁ?gﬁhﬂdﬂoxyisz ~dRopatbdkykar-

e ol e el enofiiiert o
i socyanur &Pe, Ruﬁylb?s(H¥8F8§¥e?hyF3cﬂﬁ¥h95¥%F6?°n§1Fﬁ?%ﬁﬁﬁﬁ%ﬁﬂﬁ enzo-

3- th|apentadecamﬂazdrenethyL{3hemaunhhmtylF2nehhﬁb@ny<ﬂ&umntgndxy-

4-hydroxymet by Lt RD9RRAG pflefyl 1 bOXBDLEVELOLS, 3-2R00KA0E pheld BsLers of

3,5-di-tert- but enyf acet hydri c
al cohol s, for é%aﬁ&w?qMK1¥QﬁﬁlﬂﬁKﬂ°a¥h¢kmb¢thﬁéﬂaéec&MﬂrOHNEhﬁexé edi ol ,

1,9- nonanedi olbengbbykene1d) yeols- lacdaédpnanegiydroxPespaid sty lphenyl) -

" 15 benzotriazole, and 2 - (3’ -tert-butyl-2’-hydroxy-5’'-(2-
isooctylocycarbonylethyl)phenylbenzotriazole, - 2,2 -
methylenebis[4-(1,1,3,3~-tetramethylbutyl) -6-benzotriazol-
2-ylphenol]; transesterification product of 2-[3’-tert-
butyl-5’ (2-methoxycarbonylethyl) -2/ -hydroxyphenyllbenzo-

20 triazole with polyethylene glycol 300; = [R-CH,CH,-
COO(CH,);], where R = 3’-tert-butyl-4‘-hydroxy-5’-2H-

benzotriazol-2-ylphenyl; [R-CH,CH,-COO (CH2CH20) ﬁ/zl , 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’ tr:.hydroxy and 2’ -hydroxy-
4,4’ -dimethoxy derivative. ' '

2.3 Esters of substituted or unsgsubstituted benzoic
30 acids, for example 4-tert-butylphenyl salicylate, phenyl
salicylate, octylphenyl salicylate, dibenzoyl-resorcinol,
bis(4-tert-butylbenzoyl)resorcincl, benzoylregorcinol,
" 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxyben-
zoate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate,
35 octadecyl 3,5-di-tert-butyl-4-hydroxybenzoate ‘ and
2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-

4 -hydroxybenzoate. '



gl ycol, thiodiethylene glycol, diethylene glycol, tri- ethylene glycol,

*pentaerythritol, tris(hydroxy)ethyl 35 | socyanur at e,
- bi s(hydroxyet hyl ) oxal am de, 3-thia- undecanol, 3-t hi apent adecanol ,
tri met hyl hexanedi ol ,- -9- trimethyl ol propane and

4- hydr oxymnet hyl -1 - phospha- 2, 6, 7- trioxabhgycl o[ 2. 2. 2] octane. 1.16 Esters of
3,3-bis(3 -tert-butyl-4- hydroxyphenyl) butyric acid with nono- or

pol yhydric aI cmhol SAc:f}GIatEes ersrpeRampl m‘.hban(azlr, ﬁ&t&n@h, moéﬁde&anol
1, 6- hexane- nedlol et h I gl yc 8 nedi
neopentylglyco B 3%91 ?ﬁﬁ”%ﬁﬁf' Jﬁ% & gafﬁo?ene %ﬁg& aégte’
triethylene gmgé@yl QEnthEFyihrﬁtGVano ﬁrmsthyhyﬁr%ﬁ??%%?ﬁ4n¢§m%9%murate,
g {\lh bi S(hygroaié'@x?,hyla@@fbokféthanampdgaet%b&%aundgﬁela%nd N- (8- caxrbo-

i apen ecang r e ri yl ol propane an
4- hydroxyngt hyRe{ho ’ﬁﬁoép‘?ya{"‘%’ r&of?%lhé’}dl"gf’ge ] octane. 1.17 Anmi des of
[err]-(3,5-di-tert-butyl-4- hydroxyphenyl)pro- pionic acid, for exanple

NN -bis- (3,5- y 1 kel 1 p
4- hydr oxypheny propl%%g %&é%éu%dfenearaﬁfﬁmp © nlﬁﬂﬁﬂ complexes o

bi s(3,5-di-tert: %utsrmqub%wﬂhe}vﬂmwhmmutv%épwpeﬁédu%ﬁw and
N, N - bi s(3, 5- dthéeﬂ.EibBEWthe‘l 1hmdrdvﬁwféenylvmr&pl&f\y&im&i«azm@ltﬂoﬂﬁl

dr oxyl am nes, , for exa droxyl.an su
||;||,y|\|. di %enzw hy%ﬁ’%xy?%rﬁu aﬁ RI—%P%Y# %i‘?lo erl:%al;ﬁo amine Gr l?—cyclo-

N,N—dioctyphydhexylépﬁhhan¢l¢mxh¢aurymh9U¢bxyIdlhntnbdlchlocarbamate.
N-di tetradecyl Jydrexyladitae, ol aNnPahex3d8c¥Lai -tert-butylbenzylphos-
phonic acid monoalkyl esters, such as of the methyl or
ethyl ester, nickel complexés 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.

2.6 Sterically hindered amines, for example
bise(2,2,6,6-tetramethylpiperidyl) sebacate,
bis(2,2,6,6-tetramethylpiperidyl) glutarate, -
20 bis(2,2,6,G—tetraméthylpiperidyl) succinate,
bis(l1,2,2,6,6-pentamethylpiperidyl) sebacate,
bis(l1,2,2,6,6-pentamethylpiperidyl) glutarate,
bis(1,2,2,6,6-pentamethylpiperidyl) sebacate,
bis(1,2,2,6,GQpentamethylpiperidyl) 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, tetrakis(2,2,6,6-tetramethyl-4-piperidyl)
1,2,3,4-butanetetracate, tetrakis(1l,2,2,6,6-pentamethyl-
30 4-piperidyl) 1,2,3,4-butanetetracate, 1,1’-(1,2-ethane-

diyl)bis(3.3,5,5-tetramethylpiperazinone), -4-benzoyl -
2,2,6,6-tetramethylpiperidine, 4-gtearyloxy-
2,2,6,6-tetramethylpiperidine, 4-stearoyloxy-
2,2,6,6-tetramethylpiperidine, 4, -stearyloxy-
35 1,2,2;6,6—pentaméthylpiperidine, 4-stearoyloxy-
1,2,2,6,6-pentamethylpiperidine, bis(1,2,2,6,6-penta-

methylpiperidyl) 2-n-butyl-2-(2-hydroxy-3,5-di-tert-



hydr oxyl am ne, N, N-di oct adecyl hydr oxyl am ne, N-hexadecyl-

"N- oct adecyl hydr oxyl am ne and N, N-di al kyl hydr oxyl am ne 25 derived from
hydr ogenated tall ow am ne. 2. UV absorbers and light stabilizers 2.1
2- (2' - Hydr oxyphenyl ) benzotri azol es, for exanpl e
2-(2' -hydroxy-5'-net hyl phenyl ) benzotri azghe, 2-(3',5'-di-
tert-butyl-2'-hydroxyphenyl)benzotri azol e, 2-(5'-tert- 30 '
but yl - 2' - hydr duyidenzy/benabbraeeol Bis (1,2, 24,5 -duntafeyhylpiperidyl)
5-(1,1, 3, 3-tefral |_Qut,yl Lbepzatr] | 25 ' =Dy
-di-tert-but yle“{ i@&%ﬁo%kén%{??g%{'cgf cg)rg%e{ﬁé% rlgl-it}élz%{'rgz,yls’?lalonéte’
2-(3' -tert-butdin-20ckylroxy-8: Intehyrpréhyl)-1 .5 chi by bdeaspiriedAal5d, -

g- E g - ﬁeg- but Ytec'iﬁ%-ef,%mﬂﬁﬂe‘,l ] biégl;oa't?bmfgz%@hcgw%&@m ; ttfl-iﬂlol le,

-(2' - hydrpoxy-4. -oc] - en epzotriazol e, (3,5 -di-tert-a
> hyar oy RSB AR o BL3 1088y Fr 1 ¢ § 6~ CottamecryY.

[ err]-di met hylpigremddyl)2' suxyaireadtysmh erynd dresatoitari gaaddyct ikt 2chlodro-
2-(3'-tert- 54 buliyleg2'n AydEPadiRox 2( 3,351 Qaysahenyh g puliRiany]
5- chl or obenzotri azo%(e(,_ n2_—1J(]'E’§;"%Et ert - ut3(7I S5V 2-(2- et%y?é¥ S_' B ¥
hexyl oxy) car bohy} €2 tifjazingy dapdy pheAyP) 43 cAMEREBEAR YL aning), i kane,
g-(3;-tﬁrt-bﬁtq&T&Enﬁaﬁﬁdﬂwpﬁbdﬁataﬁth?&hﬁaio-4z6—di(4-methoxyﬁfop{l-

onyl et hyl ) phen -5 rohenzotriazal e, . 2-(3,-tert- 10 . butyl -
byt oxy- 1 (RS 22 & G i) ST pp L s geand ! Yand
2_(3:;tert_butyJ2ﬁbi¢ﬂ&hqgépquqnx%ﬁmggp)ethane, condensation product

E:fzir bmy: ﬁt hy: )®henyl )zgﬁ‘é\lilcl'fc{fhéll@ eezs%i{] 35—4 eﬁfehéq%?kl)y 55?3: dPy fla.minlo w

- et hyl hexyl oxy ar.banyl e - - r, QX eny, - benzotriazol e -

(3 -dodecyl-zf'%h§dfo Y¥§nqghg?§¥bﬂéﬁ F}dy&R-l,B,S-trlazzne ,and
1,2-bis(3-aminopropylamino) ethane, condensation products
15 of 2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-pentamethyl-
piperidyl)-1,3,5-triazine and 1,2-bis (3 -aminopropyl-
amino) ethane, reaction products of 2-chloro-4,6-di-
(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-tri-

azine with monovalent or polyvalent amines, between one
20 and all of the active hydrogen atoms on the amine 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~pentamethy1-

N
1

25 piperidyl) -1,3,5-triazine with monovalent or polyvaleﬁt
amines, between one and all of the active hydrogen atoms
on the amine being replaced, such as with ethylene-

“diamine, - diethylaminetriamine, triethylenetetramine,
hexamethylenediamine and 1,2-bis(3-aminopropylamino)-

30 ethane, reaction products of 2-chloro-4,6-di(4-n-butyl-
amio-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and
4-tert-octylamino-2,6-dichloro-1,3,5-g-triazine with
monovalent or polyvalent amines, between one and all of
the active hydrogen atoms on thé amine being replaced,

35 such as with ethylenediamine, diethylenetriamine, tri-

- ethylenetetramine, hexameihylenediamine and 1,2-bis-
(3-aminopropylamino) ethane, reaction products of-
2-chloro-4,6-di—(4—n—buty1amino-1,2,2,6,6-pehtamethy1-
pipe:idyl)-1,3,5-tfiazine and 4-tert-octylamino-2,6-di-



15 benzotri azol e, and 2-(3'-tert-butyl-2'-hydroxy-5"-(2-

1 sooctyl ocycar bonyl et hyl ) phenyl benzotri azole,- 2,2'- nethylenebis [4-
(1,1, 3,3-tetranet hyl butyl) -6-benzotriazol- 2-yl phenol];
transesterification product of 2-[3 -tert-
butyl-5'(2-nethoxycarbony|ethyl)-2'-hergéLghenyl]benzo- 20 triazole.
with polyethylene glycol 300; [ R- CHZCH2 CCC(CH2)3]2 where R =

3' -tert-butyl - 4h18¥dLDXY; H- g Ati Q&Pt%h%£0|méha%éﬂkﬁﬂ¥| pol alent
[RGQGQ%DQGﬂmr%ﬁeH'Q mr”lmr wwml1—1to Jw

3' -tert-butyl - 3™HAGAr g, Fﬁﬂa?&lt?eyﬁﬁﬁéﬁﬁth§5°ge? §F°ms

2- Hydr oxybenzophendresamine exﬁnnjerébhaée@ydmmuﬁx 4ds meiitbXYethylene-
4-octyl oxy, = 44; | o ﬂg& Y.,

4,27 4 “trihyd 9O§ﬂ§£¥ a%%thyﬁéh %ﬁ%m%% tfi %%Réghgéétagg%ggt %%FaZ 3
Esters of §ubsFPFgYéﬂneﬂlimﬁﬁﬁsFP#uﬂeé beﬁiérémseopraevasml$@¥e@manpie

4-tert-butyl pheaybtsahi edwedhespy| 2sahiicyrbaes- a@txhpneﬂueyﬁﬁkmal ate,

di benzoyl resogci,nal ,_ bis(4-ter utyl benzo I)resor i no

benzoylresorC|%6P % Ve f%??tbfxﬁﬁﬁl éyé’5¥m %r?rbﬁﬁﬁn%lhdeH%yben-
zoate, hexadec$t ($- 9-§utwéam1babﬁl246hﬁdm@xybanzhxﬂp;paﬁldybb%adE€qi-
3,5-di-tert- bu&uhcéahydioyy@%%ﬁle vﬁf&% %%&Mireétﬁo@ bSity %ﬁ(&phenw

3,5-di-tert-but 4-h drox benzoat e, Acrylates e ethyl
or |sooct§k Tnﬁﬁan etY%??]°?%ﬂ?ﬂd(ﬁlﬂhéﬁyFéér?Féﬁge hHéFﬂ??n atom
[err]- carbonetbnxwhdnunﬂﬁéebé&ﬁ@ykepmace@utﬁhch as with ethylenedl—
e LR o TSI s JBb Mg qrgamine, noxa-
methy enedlamlne and 1,2-~bis- (3-aminopropylamino) ethane,
reaction products of 2-chloro-4,6-di- (4-n-butylamino-
15 1,2,2,6,6—pentamethy1piperidyi)—1,3,5-triazine and
4-(4-n-buty1amino-2,2,6,6-tetramethy1piperidyl)-2,6-di-.
chloro-1,3,5-g-triazine with monovaient or polyvalent
amines, between one and all of the active hydrogen atoﬁs
on the amine being replaced, such as with éthy‘lene-
20 diamine, diethylenetriamine, triethylenetetramine, hexa-
methylenediamine and 1,2-bis- (3-aminopropylamino)ethane,
3-dodecyl-7,7,9,9-tetramethyl-1,3,8-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-21l-one, oligomerized 1,2,2,4,4-pentamethyl-
20-(ogiranylmethyl)-7—oxa-3,20-diazadispiro—

[5.1.11.2] heneicosan-21-one, oiigomerized 15acety1-
2,2,4,4-tetramethyl-20- {oxiranylmethyl) -7-oxa-3,20-diaza-
dispiro[5.1.11.2]heneicosan-21-one, dodecyl-

30 1-(2,2,4,4-tetramethyl-4-piperidyl)pyrrolidine-2,5-dione,
3-dodecyl-=1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrroli-
dine-2,5-dione, 2L2}4,4-tetramethy1-7-oxa-3,20—diazadi-
spiro-[5.1.11.2]heneicosan-21-one,dodecy12,2,4;4-tetra-
methyl-7-oxa-21l-ox0-3,20-diazadispiro-{5.1.11.2] heneic-

35 osane-3-propanoéte,tetradecyi2,2,4,4-tetramethy1-7-oxa-
2]l -ox0-3,20-diazadispiro-[{5.1.11.2]heneicosan-3-propano-
ate, . 2,2,3,4,4-§entamethy1—7-oxa-3,20—diazadispiro-
[5.1.11.2] heneicosan-21-one, dodecyl 2,2,3,4,4;penta-
methyl-7-oxa-21-ox0-3,20-diazadispiro-{5.1.11.2)heneic-



5 nethoxy-[err]-cyanovinyl)-2-methylindoline. 2.5 N ckel conmpounds, for
- exanpl e ni ckel conplexes of 2,2' -thiobis [4- (1,1, 3,
3-tetranet hyl butyl )phenol], suchas the 1:1 or the 1:2 conplex, with or
wi t hout additional |igands such as n-butylam ne, triethanol am ne or
N-cycl o- 10 hexyl di et hanot am ne, ni ckgl_  dibutyl di chi ocarbanate,
ni ckel salts of 4-hydroxy-3,5-di-tert-butyl benzyl phos- phonic acid
nonoal kyl est @saneSHCBrapafbatBe NMildttadetyat hd, £38 0,4 -Petlt@metanl-exes of
ket oxi mes, sug¢h as qf. 2- drqﬁg-4;netgyl henyl ua@ecyl et oxj ne and ni cke
15 compl exed “SRATAIEA ~Ir-A LA A% ROEF By By raidh @] BF TR G S RREROUL
addi ti onal |i gapstepaficéte St 8r-acakyy-2, 2 M Mdaresdtamethyi nesoxa-3,fadr-di-
exanpl e b|s(2a%a i@PHQBﬂ%%?&béHP??ﬁEhQXLLan-z1-one, dod C%L%Uetyl-

hyl pi per I I

bis(2,2,6,6-tetrane | glutarate, .
bis(2, 2,6, _t@pﬂaﬂﬁ%yFﬁFﬁéﬁqﬁ%”l-7-Oxa-zl-gﬁ&c$hapeplazadlsp1r0~

2,6
EiSgl,2,2,6,6{5&&L&HEDD¥E&E&&6&§ME§3—proFanéatéebGSE&&Hecyl 3-acetyl-
is(1,2,2,6,6- t t i per,i arat e, . . .
bi s(1, 2, 2, 6, 6-%%’@%%%#%%&@&& §7-oxd-41¥HG3 305 asazadiepizo-
bi s(1, 2, 2, 6, 6-Ferk dHet2hienperdaiyhs - h-breyandate di -1'erd -325, 57 ~hexa-
butyl - 4- hydr oxyhgnzyd el anag €, ¢, 6+ Znéxfafal 8t 5a0Et BYLpiBhRehiadWl-7, 8-

behenat e, 1,2,2,6,6- enLanethyIpiperldyI behenat e ) )
Lris(2, 26 6. (hitet nil - BAg-ch1 2y F) OnBrAeREaRe FRYdr dr@iperigridt s
(2, 2, 6, 6-t et r angtharyl4- pi pollydll N’ ib2s3(2; DUt fet et raostiterl -4 -piperi-

1?ar??;?2[e$ha e-Q:fy'§ 'S ,|: : -fef;aﬁe 9 p:pe a2|noﬁé U7, 'tfhéﬁgg;F-
t (l, ’%ﬁgﬂ JPchﬁﬂE%gﬁfyg%%e a&&P?%&?yc%m%m%n%! o? :fQFiﬁtf

2,2, 6, 6-t et r arfeatRAY 31l i ad 1y loxypiperigdigecui fh ggglymethylhydrydo-
2,2,6, 6-tetrangilgsdtidemdlidttilar mass Wb LM Y0 )OXYaddition compound
2,2,6,6-tgtranel hyl pi peg i ding: i amethy1-4-ki3183i0Y 1 dine and poly-
methylhydridosiloxane (molecular mass up to 4000),
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-piperidiny1)hexamgthylenedi-

20 amine, 5,11-bis(2,2,6,6-tetramethyl-4-piperi-

' dinyl)3,5,7,9,11,13-hexaazatetracyclo(7.4.0.0%:7 13133 _
tetradecane-8,14-dione, 5,11l-bis(1,2,2,6,6-pentamethyl-
4-piperidinyl)-3,5,7,9,11,13-hexaazatetracyclo-
[7.4.0.02'7.13'13]tet:adecane-8,14—dione, 7,7.,9,9-tetra-

25 methyl-8-acetyl-3-dodecyl-1,3,8-triazaspirol[4.5]decane-
"2,4-dione, bis(2,2,6,6-tetramethyl-4-piperidyl) [(4-meth-
oxyphenyl)methylene] propanedioate, bis(1,2,2,6,6-penta—
methyl-4-piperidyl) [(4-methoxyphenyl)methylene]propane-

dioate, 2,4,G—tris(N—cyclohexyl-N-[2-(3,3,4,5,5-pen£a-

30 methylpiperazinon—l-yl)ethyl]amino)-1,3,5-triazine,
copolymer of styrene with f-methylstyrene and maleic

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

peridine and octadecylanmine, polycarbonate with
2,27-bis[(2,2,6,6-tetramethyl-4-piperidyl) imino] ethanol

35 as diol component, polycarbonate of 2,2’-bis([(1,2,2,6,6-
pentamethyl-4-piperidyl) imino ethanol as diol component,

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

reacﬁed with 4-amino-2,2,6,6¥tetramethy1piperidine,

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



35 1,2, 2,6, 6-pent anet hyl pi peri di ne, 4- st ear oyl oxy-

"1, 2, 2,6, 6-pent anet hyl pi peri di ne, bis(l, 2,2,6,6-penta- nethyl pi peridyl)
2-n-butyl -2-(2-hydroxy-3,5-di-tert- - 12 - butyl benzyl ) nal onat e,
bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)

2-n- butyI 2- (4- hydroxy-3,5-di-tert- butyl@gnzyl)nalonate
3-n-octyl-7,7,9,9-tetranethyl -1, 3,8-tri azaspi ro[ 4; 5] - decane- 2, 4-di one,
bi s(1-octyl oxyreadsdd 6- t etitaret h}[LacEtylpkpﬁ\iﬁb{ljSEbﬁ,Ca-ttGetramethyl-

bi s(l-octyl oxy-2.2. 6,86- { et J ang i d pate 9? J on
product of 2- RIRFo- L%, FPL ﬁ’%uty a%S%l% énéyérf‘e?ra?‘r%ﬁl ;ﬁqu’fﬂyl)
1,3,5-triazi neepak® 43Q- mesegedmm oﬁmeno}e?h&n@gﬁm
product of 2-chber@ed fudi hds nethqxwprz)@yl- (J@ hydroxy 1,3-pro- .

am no- 2, 2, 6 6-tetr r|dyI) 1 azi ne

1, 20 bi S( 3 B rBPRD %ylr%ﬂﬂ%/'r% it e raBRERY o P20 -Ghazadispiro-
2-chl or o- 4, 6- d(S (% ki Hihengiapdaiilrene] , 20,20’ -(2-acetyloxy-1,3-
1,2,2,6, 6- pentggES ). - azi pe

1, 2- bIS(3 am n %é%¥ﬁ§%§gx aﬁéegggn%e%sgf?oﬁgggo uc ?%1 %Soxa 3,20~
2-chl oro- 4, 6- dqi{uﬁdbapyrarﬁﬁné 31723 hengisespameilinpne. 20,20’ - (2~
~ piperidyl)-1, 3méthyicidi-Ng 3 -pRdpanedigiPbs 632 A0] 200 QoY Lanedh D) LIhaNe,

reaction

o bty PR ng: 2o BastnaflaBi2nts ot 11 Al nenaicopan-21ronel ., PRe20i 12~

nonoval ent or ppdyws-dnt3 -priopesediyivbdén (dn2, 204, 4 apentbahe Uiy He-act+ ve
hydrogen at orms; 05g 1 &, A3 198'[§91rfplﬂ%el%uganaﬁl%ﬁ& et byl 6‘30'(2"”“ ne,

di et hyl enetri- amne, trie hylentetran1ne hexanet g enedi am ne, and
1, 2- bi s( 3- ani MOBERBYPENT hoP aPRERaneAdNd) b8 loduet &- Srpentamethyl-T7-

oxa-3,20- d1azad15p1ro_[5 l.11.2)lheneicosan-21-onel,
15 20,20'-(2-trimethylsi1yloxy-1,3-propanediyl)bis[2,2,4,4—
tetramethyl-/--oxa-3,20-diazadispiro[5.1.11.2]heneicosan-~
21l-onel], 20,20’-(2-phenylaminocarbonyloxy-1,3-
propanediyl)bis[2,ﬁ,4,4—tetramethy1-7-oxa-3,20—di-
azadispiro[5.1.11.2]heneicosan-~-21l-one] and the N-alkyloxy
20 and N-aryloxy derivatives of the abovementioned dompoun¢s
with free - NH groups on thelpiperidine, specifically @G-
methylbenzyloxy and alkyloxy from Cl to C18.

2.7 Oxalamides, for example 4,4’-dioctyloxyoxanilide,

2,2'-dioctyloxy-5,5’ -di-tert-butyloxanilide, 2,2’'-dido-
25 decyloxy-S,S'—di-teft-butyloxanilide, 2-ethoxy-2’ -ethyl-

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

ethoxy-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)-1,3, S-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- dlhydroxy—
phenyl) -4,6-bis-(2,4-dimethylphenyl)-1,3,5-triazine,
2,4-bisg(2-hydroxy-4-propyloxyphenyl) -6-(2,4-dimethyl-



2-chl oro-4, 6-di (4-n-butyl am no-1, 2, 2, 6, 6- pent anet hyl - 25 _
“piperidyl)-1,3,5-triazine with nonoval ent or pol yval ent am nes, between one
and all of the active hydrogen atons on the am ne being replaced, such as
wi th et hyl ene- di am ne, di et hyl am netri am ne, triethyl enetetram ne,
hexanet hyl enedi ami ne and 1, 2-bi s(3-ani pgpropyl am no)- 30 et hane,
reacti on products of 2-chloro-4,6-di(4-n-butyl -

am o- 2, 2, 6, 6- tgf @mtmlplwﬂlwﬁm], 325ﬂ>,r.h9ataﬁy 4 a@dyloxyphenyl)—
“4-tert- octylaqunGO 2, 6-di chl.or.o- ria vaI nt_or

pol yval ent " ani blt?e‘t%\/é’éer*:hé’r}é’wlil Ii §1§5tiP\7é hyd#mg% ’B?fﬁy on the

am ne bei ng rwdodécﬁoxyaMnﬂé)w‘thG ebh.)d €2edi-ahimethylphenyl) -
diethyl enel 1l afi G - codidz 4o YL $0ChELEBIY - (HCKPIRLRYL SIGEEAG AR A
1, 2-bis- (3-am nopropyl am_no)eth t1on pr oduct S

2-chl or o- 43 6- c&?ﬂ(%‘iﬁ-ﬂhﬂfwldm%cf'}?l? (3.6 Gl’ﬁ‘éﬁ??é}%tﬁﬂﬂl) (5-triazine .
pi peridyl)-1, 3gbdtri az+ 0e- nﬁdréxyent-mchyha-lasbd?oﬂ &-ﬁiﬁl—oxyproﬂiﬁl.oxy) -

chloro-1355tr| val e ol yval.ent amnes bet ween one
and all of thPHRY e 'yéc/imrbolgse arlf(ﬁr'smeo@tﬁly ho :2 gl ngtféﬁ %fclgd such as

w th ethyl ene- diam ne, diethylenetriam ne, tr| et hyl enetetram ne, hexa- 5

”Ft 2)" ﬁlnedl 321 319 <'irhijet-3al2 @é&é@i@i‘%é‘z@é)roﬁé{f agik gy 6 NRNRr - 4€pRbAPToRsPAUCE S
0 chl or o-

2. 2.6, 0 et r AT pIoBPEUGVISE- . Son}i ol ethydrazine, N, )i pis (sali-

4- (4 n- buIQIantymbﬁlﬁhfﬂfhifﬁééﬂﬂM;Nykpupdﬁb5yﬂ) -t8r6-diutyl-4-hydroxy-
gg'eogﬁ d1a|3| 50f g%PSE%h% gawzm or PR €Y1 A amAB IES2, Pet""ee”

trlazole, 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(5—tert—butyl—4—hydroxy—2-hethylphenyl) thioether.

20 4., . Phosphites and phosphonites, for example triphenyl
phosphite, diphenyl alkyl phosphites, phenyl dialkylphos-
phites, ti:is (nonylphenyl) phosphite, trilauryl phosphite,
trioctadecyl phosphite, distearyl pentaerythritol diphos-
phite, tris(2,4-di-tert-butylphenyl)phosphite, diiso-

25 decylpentaerythritol-diﬁhosphite, bis(2,4-di-tert-butyl-
phenyl) pentaerythritol diphosphite, bis-stearyl penta-
erythritol diphosphite, bis(2,6-di-tert-butyl-4-methyl-
phenyl) pentaerythritol diphosphite, Dbisisodecyloxy
pentaerythritol disphosphite, bis(2,4-di-tert-butyl-6-

30 methyiphenyl)pentaerythritoldiphosphite,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-tert-butyl-12H-dibenz [d,g]l-1,3,2-dioxaphosphocine,

. 35 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g] -
1,3,2-dioxaphosphocine, big(2,4-di-tert-butyl-6-methyl-
phenyl) methyl phosphite, bis(2,4-di-tert—butyl-é-methyl-



on the am ne being replaced, such as with ethyl enedi- am ne,

“di ethyl enetriam ne, triethyl enetetram ne, hexa- nethyl enediam ne and 1, 2
bi s- (3 -am nopropyl am no) ethane, reaction products of

2-chl oro-4, 6-di - (4-n-butyl am no- 15 , .

1,2,2,6, 6-pentanet hyl pi peridyl)-1,3,5-trjqazine and 4-
(4-n-butyl am no-2, 2, 6, 6-tetranet hyl pi pertdyl’) -2,6-di-

chloro-1, 3, 5- sHeh@E) NE gkhplnono ydgyhfwepolyvg}gngaméygsb@@&meen one
and all of the ;g#]\/ hy dro gt on the am ne belng Q@P aced, uch as
wi th et hyl ene- ad?ﬁ& Qﬂy 1 eRBEFPFH e, - P RFEC RN R $ K

hexa- met hyl erfedietthiemyland phebyili s-Hi>ephinenr opy,lz{mmo)rmﬁtarle;ethanol
3-dodecyl -7, 7, taget hy r of A, cang-2 one,
ol i gomeri zed &l%(tg 2 4g‘f3%tr%?r%f% ?eHZ %%ﬁl r]é(r?y n@ elq'Ei ik diy%

- 7- oxa- 3, R- diRbRfANd e 02} 8 1211n2fr1125tha%@%e§% “Q’ [-/Gné’ ~tetrgoneri zed

1,2,2,4,4- pent'ﬁémi-hsdtylzﬁ- (wxw@méhwtbyiz) alyx;a Cin&&;ﬂu&zaadaxswl bAs -
(5.1.11. 2] hen

G L e e e AR epy 13 PR BRSF Y ER T pal 358BGPEBAEe i s pi v o
[5 1.11. 2] henei cosan- 21- one, dodecyl - 30

1-(2, 2, 4, 4- t etd ametgyplaAdR- Q%Eslt%pj.ﬂ&ré&&nﬁ&'&:{l&sz f.%zdLaQQﬁplé SdaGy brl-
(1,2, 2,6, 6-pentanet hyl -4-pi peridyl')pyrroli- dine-2 di one,

2,2,4,4- tetrar@f’fﬂﬂlpfwn?r‘?@%daza z §15?‘1P51e[5hf i’fuﬂ’l stearyl,
heneiCOS&H}Zlnmﬁisu*Kkmwltf;aeéyl eatea mercaptoben21m1dazole, the

met hyl - 7- oxa- Z]r 0- di h .
osane- 3- propanoa e, %%r%ﬂe%zﬂq%}%é%?{ﬁs d]af%?%'le' eﬁ(ﬂcc ‘aTkyldithio
21- oxo- 3, 20- dl%ﬁﬁhﬁ@ﬁﬁﬁﬁ) [4?@?]Jﬂ§H¢ﬁ¥*§¥ﬁhﬂﬂ¢4¥qﬂﬂﬂﬁﬁu) dilqetadecyl

2,2,3,4,4- pentmmfﬁeqxan%&&d@c@aadhwﬂﬂue[Sahdllpe%lmtm&%ﬁl one,

ﬂgﬁgle 2,2, ﬁeﬁraﬁl géidggch&mercgé%o %rgégagazo di azadi spiro- [5.1.11.2]

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, hydraziné derivatives, amines, poly-
amides, polyurethanes, alkali metal and alkaline earth
metal salts of higher fatty acids, for example Ca
stearate, 2Zn 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 sxeve, for example hydrotulcltes
or zeolites.

«8. Nucleating agents, for example 4-tert-butylbenzoic

30 acid, adipic acid, diphenylacetic acid, sodium benzoate,
tale, and monc- or . dibenzylidene sorbitols, with or
without substituents.

9. Fillers and reinforcing agenta, for example calcium

carbonate, silicates, glass fibers, asbestos, talc,



- 14 - osane-3-propanoate, tetradecyl 2,2, 3,4, 4-pentanet hyl -

- 7- oxa- 21- oxo- 3, 20-di azadi spiro-[5. 1. 11. 2] henei cosane- 3-propanoat e,
3-acetyl-2,2,4,4-tetramet hyl - 7- oxa- 3, 20-di - .

azadi spiro-[5. 1. 11. 2] heni cosan- 21- one, dodecyl 3-acetyl- 5
2,2,4,4-tetramet hyl - 7- oxa- 21- oxo- 3, 20- di ggadi spi r o-

[5.1.11. 2] henei cosane- 3- propanoate, tetradecyl 3-acetyl-
2,2,4,4-tetranetdin,7- mxaa21tmmréh28uﬂfaz@diﬁptam-oxldes and metal

ool 3 SRR PRI el Dy, 1R-scrive

di oxo- 4, 4' - bi sﬂl{}lstza@f@ Galp@ntlanmmeaf—omsperfWI )!xaEPibﬁemﬁthtes or

pol y-N, N - bi s-4i4 Zafudis t et ranmet hyl - 4- pi peri- dyl)-1, 8-di azadecyl ene,
addi ti on conpound of 2,2,6,6- tetranethyl-4-allyloxypiperidine with

pol ynet hyl hydrydo- sil oxane (nol ecul ar mass up to 4000), addition conpound
15 of 1,2, 2,8 6- arianbidtadonksl | yl oxypi peri di ne and pol y-
nethylhydridosiloxane (ol ecul ar mass up to 4000)

N, N -di fornyl N -bis(2,2,6,6-tetranet hyl -4-pi peri -

di nyl ) hexanet hlyiene%n%% agenfg N sepho@mew—w& bp§- sorbitol or of

(1, 2, 2, 6, 6- pengbypeédyl - 4- pi peri di nyl ) hexanet hyl enedi - 20 am ne,
5,11-bis(2, 2,6, 6-tetranet hyl -4-pi peri -

dinyl)3,5,7,9, 11, 13- hexaazat etracycl o[ 7.4.0.0ferr] . 1[err]]-

t et radecane- 8, 12. di i st tiic biagents .2, @ughpensanethgkylated amines,

4- pi peridinyl )aﬁ]céngs&léénﬁg]exa@&@iyet r&"&i/&l Oggtdré Oand 0. @h&tédnardlerr]]
tetradecagg 8, 14-di pne, 7, O-tetra-

met hyl et y?mﬁmab‘b‘&c‘fﬁm&m%“‘%s't ri azasp| r o[ 4. 5] decane-

2, 4-di one, bis(2,2,6,6-tetranet hyl -4-piperidyl) [(4-neth-

oxyphenyl ) met hﬂ“%?&&&?{‘?d' o8Lk: asb'tﬁ(t]an%.ua\ Qi:.%:&edg a- 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 intc the organic polymers
by generally customary 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 polynierization or into
-the melt prior to or during the shaping operation.
Incorporation can also be effected by applying the
dissolved or dispefsed 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 sgolvent. 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



met hyl - 4- pi peri dyl) [(4-nmet hoxyphenyl) net hyl ene] propane- di oate,
“2,4,6-tris(N-cycl ohexyl -N-[2-(3, 3,4,5,5-penta- 30

met hyl pi perazi non-1-yl)ethyl]am no)-1, 3,5-triazine, copolymer of styrene
with [err]-nethylstyrene and mal ei € anhydride reacted with '

4-amno-1, 2, 2, 6, 6- pent anet hyl pi - .peridi_ngg _and oct adecyl am ne,

pol ycar bonat e wth 2,2 -bis[(2, 2,6, 6-tetranethyl -4-piperidyl)imno]

et hanol ﬁ5| 4asr_1.d£e!c AP tin ﬁplcs&@relmriath&f o%, 2fobi Skéﬂpll?ezyﬁr&?

pent anet hyl - 4- pi per I m no,ethanol as, diol co nt opol yner. o

mal ei ¢ anhydri geg n'}asc% Ye?’F]l-gBEéf Pﬁegﬁr?ggﬁ%%r?’%g‘g;%° B\RII%t ﬁy welgne.

4-am no- 2, 2, 6, 6-tetranet hyl pi peri di ne, copolyner of naleic anhydride and a

[err]-olefin up b G 1vhers | : Wi ,h a ith ¢
1-acetyl - 4- am ng- 2,2,6, GPfe?‘}lafrgt hyl - f|;)'?l|ozeerd| d'ilne,a%%of)lv?rce? 8' mal e]?%

‘anhydri de and iPVeRE}OB| &Fj Asupas§fitds teadtxrfufe p1l articles which
4-am no- 1, 8, 2, aré- pesnislmBt hyadepi PET itidis podYmebs: (Phdwelr aay 1, Bopro- 5
panedi yl)bis [ 4-tetr l.- 7- oxa- 3, 2Q-di azadi spiro- .

[5.1.11. 2] henefg"c%rél %?21§%n§r},?£ hé/’z‘belﬁ)oaf( % ?(g:eegéyl%o%xghigk fionofilaments
propanedi yl ) bi ¥i8haz edigmetexr ©£45¢ mm; aand AL ticlee pyodgced therefrom,

di azadi spi r o 5 £&rldx ZhHES HSRAA IS £8REbring Yy Zbrvatd MRERELR MY or

3- propanedi yl )Bh_sr’gz, 2,4, 4- titéa{:ﬁf&%' -7-0xa- .10

3, 20- di azadi spPFEIB. P 19X STIRLTRi Lokl Wikl fe|thickgess of pfrom 0.01 mm
hydr oxy- 118- pr span2diuy)} ) bisfentB®, 6r4- peheawbs ) ylwhiaxaare employed

3, 20- di azadi spisk 11,21 hanei ~aLz0N 20 o 2- :

met hyl oxy-1, 3- S?g%gﬁéﬁl y?€ bl's [%Q%?%s%ég pg%fgﬁgf h;./ilr{t%?' strips, for
oxa- 3, 20- di aza§FapPLE- [ B¥1 BlateheNiFRodarklinigifss of up to 5 mm of

material, which can be employed,. for example, in green-
house construction. '

15 Examples:
The éxamples which follow ére intended to illustrate the
invention in more detail. As examples of sulfur sources,
hydrogen sulfide, sulfur dioxide/sulfurous aecid and
sodium N-methyldithiocarbamate were employed.

20 Example 1: Preparation of the films

2000 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 distillation at 60°C in a
rotary evaporator, under a water pump 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 Gdéttfert laboratory extrudef with a film
30 blowing head (temperature program 160°C/170°C/180°C/

200°Cc/200°C/200°C, 50 rpm) to form a 200u £ilm.

Example 2: Effect of hydrogen sulfide
The effect of hydrogen sulfide on the lifetime of the

films is determined by means of the following test cycle



15 20, 20" - (2-trinethyl silyl oxy-1, 3- propanedi yl ) bi s[ 2, 2, 4, 4- tetranethyl -

- --o0xa-3, 20-di azadi spiro[ 5. 1. 11. 2] henei cosan- 21-one], '

20, 20' - ( 2- phenyl am nocar bonyl oxy- 1, 3-

propanedi yl ) bi s[ 2, 2, 4, 4-tetranet hyl - 7- oxa- 3, 20-di - azadispiro [5.1.11. 2]

henei cosan- 21-one] and the N al kyl oxy -2&o0 -and N-aryl oxy derivatives of the

abovenenti oned conpounds with free NH groups on the piperidine,

~specifically [eas¢d wat YINeh2y|3BR) anti28l khphaey ¢f oexGosuoeClih £hé
Oxal am des, f I e | Iqaxg&gg[ll E hrrm s 4

'2,2'-dioctylogéygégg?d?§§eﬁngﬁgqﬁ%xan| i efﬂ%%:?gﬁﬁ%ﬁﬁyzﬁf%f black

decyl oxy-5, 5' Pﬂﬁeieﬂeﬁmﬁrﬁt&%&ni%%@, aret Hodjopedot 1y | 2agRarfagtiedy
N,E'-bis-(3-dtgeab?égﬁiﬂenhﬁm#@uﬁgﬁyﬂﬁuffiéé for 2 houri{ For this

et hoxy-5-tert_butyl-2: -e oxani,lide and ifs mxture it .

> othoxy. 5 - cbRprems: GHAY BERLinLRE 305 142 A4 A Bl 1. thsg

p- met hoxy- andagk dn andrpret hydyogss sudifddiestdtnparhereni Thelesyc2ed

2- (2- Hydroxypbgay! lsegiheo-4ga 2] NREcerf YeriDEWPLE 250 hours (250h,
2,4,6-tr|s(2-hxdrox¥-4-octy oxgphenxl% -1,3,5-triazine,

2- (2- hydr oxy- 298t y788Ypheny| ¥P- 5061BPAR) ¢ o thepilfHy| content of the
phenyl) -1, 3, 5specamens, i2-d&;eendidadlr @applechydylvds G:He aavedage sulfur

s SR Pl ey b A

2, 4- bi s(2- hydr oxy- 4- propyl oxyphenyl) -6- (2, 4-dinethyl - - 16 -
phenyl) -1, 3, 5rhblazineAaveRa§ed- BYDE@X Yupk£16d Yo WHittlet with hydro-
4, 6- bi s(4-net Eél pheeil.é- 1,3,5-triazine, 2- (2- hydr oxy- .
4- dodecy! oxypHERYPY=4."6%bi s( 2, 4- di met hyl phenyl ) -
HALS pro of sulfur
IREEEEEEEP PP 14
15 | IV 20
I | 14
III/IV = 1:1 15
III/V = 1:1 14
III/VI = 1:1 16
20 I 16

Example 3: Effect of sulfur dioxide/sulfurocus acid
The test cycle 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.



1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyl oxypro- 5

“pyl oxy) phenyl | -4, 6- bi s(2, 4-di net hyl phenyl )-1, 3,5-triazi ne and

2- [ 2- hydr oxy- 4- ( 2- hydr oxy- 3- oct yl oxypr opyl oxy) - _

phenyl ] -4, 6-bi s(2, 4-di net hyl phenyl )-1,3,5-triazine. 3. Met al
deactivators, for exanple N, N -di phenyl-oxal -~ am de, N-salicylal -
-salicyloyl hydrazine, NNN -bis (sali- 10 cyl oyl ) hydr azi ne,

N, N - bi s( 3, 5- drabket - butykvdt&g&ﬂ(qufuphempkpkepipnyl)hydaaméme, with
3-salicyl oyl anypos 4-adid azole, bi s(benzyl i dene) oxal i c acid

di hydr azi de, oxani Isophthalic acid dih dra2|de sebacic acid
bi sphenyl hydr azi de, _ I acety | S ACL ydra2|de 15
N, N - bi s-sal i cyl oyll g&*}lﬁc acid ‘Fﬁfgrafm d“e NN - bi s-

sal i cyl oyl -t hi opro QQLg_aQLg*glh/dra2|d" 2, 2" - qgxam do-
bi s(ethyl - 3- (3, 5-di

tert-butyl- 4-1ydroxy Henyl)p pi onate], and the
ol i gonmer of phosphagfu chl ori1 de

4, 4" -di (5-Tert-but [4 hydr oxy- 2-$ethylpﬁgnyl) Jkioether. 20 4,
Phosphi tes and phosphonitgs, for ¢xanple ?rlphen | phosphite, diphenyl

al kyl phosphites, enyl iaIkyIp 0S- ? trijs(nonyl phenyl ) phosphi te,
trilauryl phosphite, earyl pentaerythritol

di phos- phite, tr| 4- tert-butylphe . _di |so- 25
.decylpentaerytﬁFF?B fph%é%ﬁﬁ?e P % 'ﬁ}ﬁ%ﬁbfﬁ%%ﬁﬁﬁ h

pent aer yt hri t ofhdi péws drales isi sssdeacyibgéntrallwgnllw i2t. oHodephns phe e,

bi s(2, 6-di-terk;bykWele nﬁ&n@i‘se&%%h)hom@@”ﬁ:@e& %t%h%'ttrghgtﬁ' PEPsPIGA €
b|S|sodeCﬁony entaerythritol _dis ite, bis -di-tert-buty -6 30

met hyl phed$l )" B nﬁaeilyinhm PthuFﬁhBEbﬂ??’ébmb?%?z M Be’frimli?’eﬂ W’y‘l‘ﬁbhenyl)
pent aeryt hrit obfdigtwsplhéeingr |s3ﬂﬁﬂmdn,50thepolaﬁer| phpspédt o tEighRki S

(2,4-di-tort-bybybphepyh), - d dhaPhBRSPKLRREILRNGEPDITELE; the spect-

6-i sooct yl oxy-
mens were washed thoroughly with demineralized water in

order to avoid errors caused by adhering sulfur com--
i5 pounds. Table 3 gives the average sulfur uptake per
treatment with sodium N-methyldithiocarbamate.

Table 3: Average sulfur uptake per treatment with sodium
N-methyldithiocarbamate

HALS pprm of sulfur
20 : e ——— 62
v 62
II 53
III/IV = 1:1 54
III/V = 1:1 53
25 III/VI = 1:1 55
v o | 63
vl | 62
I | 49




tetra-t nz[d, g] -1, 3, 2-di oxaphosphoci ne,
© 6-fl uorgffh}ssm&MSBJ:‘%IT&:e hé&?ert but yl - 12- et hyl - di benz[ d, g] Il“l I“I“ I“ﬂ““ll““l
1,3,2-dio lﬂﬂ ﬁmlﬂr n_bls(Z 4-di-tert-butyl-6-methyl- phen
- phosphite} ert-butyl -6- nethyl - 17 - phenyl) et hyl
phosphite, trls(2 tert-butyl -
4-thio(2' -nmethenyl -4' - hydroxy-5"'-tert- butyl)phenyl 5-net henyl ) phenyl
phosphite, ZPZtgzt <clatimel: oet hanol
tris(3,3,5 /5 -tetra-tert-butyl-1,1"-biphenyl-2,2"-diyl) 5 phosphite,
2,2;,2"-nitriloethanol tris-(3,3,5,5 -tetra- . _
tert-butyl -1, - bi phBAPBERCxompNd §inm s phghenghacpiar weight, steri-
(2, 4-di cunyl phenyl kagniaeiiHderdd! anidos@hét&in SchPesesrdeatept h&y;i-ng
conpounds, for exa Ie esters of thk g pr p|on|c acid, .for ﬁ HEFC t he
lauryl, stearyl, 1G°TS/AERA H tFi d8a7 er TG cEEeBhERST #E8EFol e,
the zinc salt of chaﬁgapuubeniinidazole Z|nc al kyl di t hi o- car bamat es,
zinc dibutyldithiocarbamate, dioctadecyl nonosul fide, dioctadecyl

*disul fide, and pentaerythritol tetrakis([err]- dodecylnercapto)proplonate
15 6.  Pol yani de Kt Sdigererizefor %x%. & Wiae -2 O oxdwBR i on
Wi th iodides and/ omeihyaphor-oxacopoLdiszedibrHaidls . of 11l YHhandidtuaganese.
7. Basic costghilj.zers, for exanple nelam ne,

pol yvi nyl pyrrolidoné, didyandiami de, triallyl cyanurate, 20 urea
derivatives, hydrazine derivatives, am nes, poly- am des, polyurethanes,

alkali nmetal and aldgal idomceaihle:Bat aprsahte obf highail 14y, adida-nf-or
exanpl e 9% butylamine-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-

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

IIX: condensation product of 1.—hydroxyethyl—2 ¢2,6,6-

tetramethyl-4-hydroxypiperidine and succinic acid.

2. The plastic as claimed in claim 1, wherein there is

15 at least one sﬁerically 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-
20 : methyl-4-~ plperldyl)hexamethylenedlamlne and 4 tert-
octylamlno -2,6-dichloro-1,3,5- strlazlne,

V: condensation product of N,N’-bis(2,2,6,6-tetra-
methyl-4-piperidyl) hexamethylenediamine and 4-mor-
pholino-2,G-dichlofo-l,B,5-triazine, and

25 VI: condensation product of 2,4-dichloro-6-(4-n-
butyiamino-2,2,6,6-tetramethylpiperidyl)-
1,3,5-triazine and 1,2-bis{3-[4’,6’-di(4"-n-butyl-
amino-2",2",6",6"-tetramethylpiperidyl) -

1¢,3’,5"-triazinyl] aminopropylamino}ethane.

30 3. The plastic as claimed in claim 1 or 2, wherein the



‘Stearate, Zn stearate, My behenate, My stearate, Na ricinol :
“palmtate, antinony pyrocatecholate or tin 25 pyrocat echoﬁ“lﬂ““ﬂlw“lﬂajllll"l"l
oxi des, for exanple magnesi um oxi de and zi nc oxide, and -acid*scavengerss =
based on-an ion exchanger or nol ecul ar sieve, for exanple hydrotalcites or

zeolites. 8. Nucl eating agents, for exggpl e 4-tert-butyl benzoic 30
aci d, adipic acid, diphenylacetic acid di um benzoate, talc, and nono- or

di benzyl i dene sor big,Qls, didh & ¥4 ek s pBok LuRDhS. (8- erohl . qr S.and

rei nforcing agents for exanpl e cal cium carbonate, silicates, glass tibers,
asbestos, talc, 9% YI(HGFBH"— PERLeFAR I 2 fatte, SRty wadahts and

met al hydroxi des q&rﬂmrbv.hlaaqu I efdvdly z8ant 86, tbRoaeat ibye vsethtyi-r.ta,nces
and IRreerctors for c@xame zeolltes I siJicates. 5 10.

Benzof uranones 11. ,frﬁldew agents USRS egt ers of sorbitol or of
glycerol. 12.  Antistatic agents, such as ethoxyl ated am nes,

al kanesul fgnates, faid bmﬁ&%tsercia%@dqqﬁt ﬁfoaBMe]-Qf cﬁarmglym&wounds
13. Pi gments, such as tj tanl um di oxi d carb é‘i I nprgani ¢ an
organi c col our pi gnEHieein b ed:HEFe%o‘Pf iRAgh ”‘I"&Fc 5ﬁp?"%"%§55t£ftc‘?rz‘er s,

lubri- cants, enul stdllky shihepedsaminenbimntr on fllenepedght ngf the
plastic is from 0.001 to 5% by weight, preferably
from 0.02 to 1% by weight.

10 5. The plastic as claimed in any one, of claims 1 to 4,
which is a homo- or copolymer of a mono- or
diolefin. .

6.. The plw.stic as claimed in any one of claims 1 to 4,
which is a mixture of the polymers set forth in
15 claim 6.

7. 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 piastic as claimed in any one of claims 1 to 7,

20 comprising further additives.
9. The plastic as claimed in any one of claims 1 to 8,

which comprises as additives antioxidants, antidew
agentg, antistatic agents, flame inhibitors, £ill-
ers, light stabilizers, metal deactivators, nucle-

25 ating agents, pigments, acid scévengers 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 from a plastic as claimed

30 _ in claim 1.

Thls Sheet Has Been Replaced
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15 agents, antistatic agents and bl owi ng agents. The additives are

‘i ncorporated into the organic polyners by generally customary nethods.

| ncorporation can be effected, for exanple, by mxing in or applying the
conpounds, with or without further addiLthyes, into or 20 onto the
polyner, directly after polynerization or into the nelt prior to or during
t he shapi ng gpgeghter. | ncorporation can also be effected by applying the
di ssol ved or dispersed conpounds to the polyner, directly, or mxing them
into a solution, suspension or 25 enulsion of the polyner, wth or

wi t hout subsequentcewaphrabunnedfdﬂﬂfurﬂqpuﬁke'thaonpounds are al so
effective if they are introduced subsequently, in a separate processing.
step, into an already granul ated polyner. 30 The conpounds to be used in
accor dance wrhe presemteninventionaredabesaddedlaestivesf oompyising a
master bat oh h9qhNioPELUTEE SwéigRE, Sebiidd fﬁ;{ 1A 4 iRl Cpiedtisg] Nl NG

-19- these coppounds in concentration of or exanpl e, ron11 to /5% by

wei ght, pref shabﬁyerﬁsmléyshﬂa se%dbmegms at; d@astc 99G WRine £Homi | i zed

i n accordancehne girope conwddiciogg idf i S possible to produce all articles

whi ch 5 are usually nmade of these polynmers. These may, for exanple, be
thin fibers of 1 dtex to thick nonofilanments with a dianmeter of 5 nmm and
articles producedItheldbomerifzed exagpke4ndrteteamelthylk220(gxiganylmar d
harvesting, or methyl) -7-oxa-3,20-diazadispiro(5.1.11.2] heneicosan-

21l -one,

II: condensation product of 2-chloro-4,6-di(4-n-
butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-
triazine and 1,2-bis(3-aminopropylamino) ethane, and

III: condensation product of 1-hydroxyethyl-2,2,6,6-
tetramethyl-4-hydroxypiperidine and succinic acid.

These plastics exhibit a reduced rate of ﬁptake of sulfur
compounds . \

The invention further relates to shaped articles made
from these plastics.

is Sheet Has Been Rei laced
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bl own. or extruded fil fsRERLABEMENTIiSHERES
oriented or otherw se,{ Whicihrare j

oyed dlrectlgy
plates with g

further into strips folrg __
, [for exanple; in :.gr

nm of material, which ﬂan
construction. 15 Ex e.xan“pl es vhich f ol | gavv
illustrate the inventfon in nore detail|. As exanpl es of"
hydr ogen sul fi depy Uo @l ;i

N- net hyl di t hi ocar biérgastsekaer%ggggli%%ep& ggés el ?%%Cse%dgyg%%ﬁ* utplt@ke eh@!"”
films 2000 g of LDPE 3 g of HALS The steri caIIy hi ndered am ne is di ssol vVed
in 300 M of acepong.; rtggnsol ution is added to the LDPE powder, and 25

the sol vent is renovel y distillation at 60[err]Cin a rotary evaporator,
under a water punp vacuum at the end. The powder is tw ce extruded and
granul ated (tenpehat duedpsoqusen d3Qratidsl50cer eknpIe[ énr hErich2burpmn) .

The granul es areqpr 466338l ;8. ChI! " {n ADMAIPT Yo R LRI £

film 30 bl owi n erature gygram
160[ err] C/ 178[ eererisoné? rqlelstZGG[ ARVPEY OB (RES 1 | (2 GOREPAEE, £5BMFpEPTL 0
forma 200[err] &irkenhdxseg| efAmeEffcactsidiageydragen sul hbdesFers ekfiesh of

hydrogen sulfideap §0¢q! bhE! sHPoRhetNEof birhy! FolEhel ThaEH LY AN ST the

foll owi ng test cyc
many others. Materials which can be employed for such

articles are all polymers which meet the appropriate

10 requirements. Particularly suitable for these appli-

(2 cations are polyolefins. Polyvinyl chloride (PVC) is
especially suitable Ffor films, but is being increasingly

displaced by homopolymers of polyethylene (PE) and its

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

15 fibers, procegsed to give nonwovens, are often used in
agriculture as a covering material for crops in order to

bring forward.héfvesting.

For outdoor use, polyolefins based on PE or PP homo- or
dopolymer must be stabilized bf.the use of additives,
20 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
Kv/ by high molecular weight, sterically hindered amines
(HALS), since agricultural or greenhouse films treated
25 with HALS possess greater stability to light and heat.

The stabiiization of plastics with sterically hindered ';

amines ies described in EP 28 318 and EP 402 889.'&he

state of the art is regarded as being the stabilization

of plastics with the sterically hindered amine of the

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

80, 1988/84, 5-23).

The lifetime of a film (Handbook of Polymer Degradation,
1lst gdition, Marcel Dekker Inc., New York, 1992, Chapter
14: Aspects of Greenhouse Film Stabilization) depends

35 partly on the film itself (material, stabilization,

W65 —-



(based on DIN 53 387): 125 hours of exposure in the Xenotest 450 (relative
atnospherjc humdity 20% bl ack panel tenperature 50[err]C) are followed in
each case by treatnment with hydrogen sulfide for 2 hours. For this 5
treatment, the specinens are stored for 2 hours in the dark in a pure

hydr ogen sul fi de atnosphere. The cycle T Hen begi ns again. After periods of

250 hours (250, 300 "SPlkmene., UB119cAF0a | BR-OM W CORLERLPT Lhe

speC| mens is d rmne Ives e avera e per
treatment with indoegesssulficde. adapFeenhopger &3§8§HP$EI¥°‘Upt akemﬁac

treatment with JoHdi®ic88) SHhfi deohtdst with chddi®adk,sukbpecialiy---- .
14 15 . |V, 20, | | 14

l11/1v= 1:1  2griculgurpl chemicplp (F.J. Bazahepgs, J.M;G,Vasquez,” .5 5,
I 5 Ple@gtEcudphee3:65:f f 8885 0f 3s00) ur GHemdicaddssutdmr makeacd d The
test cycle IS %Slﬁ&&%hhedcbﬂtﬁmm@i&l 2to Fm@\é&fcelfel&ataal gBg¥eaLLisarer sed

for 2 hours rous : Jdnitial adherlng
sul f ur ous aC| d ft ﬁ‘&l%‘z% {msa'r é’lggp‘b]%%%et el“ﬁ"éf a‘é%ﬁ%{flybggéflgt %‘rl]f%

det erni nati on of shd¥agen-chstspaingensmpevedsasiedesheetably yadverse

dem neralized wgireltl NP dghabd B! Quffdﬁr&n%uaeﬂgbxeﬂa%aag Sgihf Ur

conpounds._ Table 2 gl ves .t he average sul fur take per treatnent with
sul furous Htj gexample sodium N methyldlthlocar amate. In this context

there is a dlrect connection between the quantity of
sulfur found in the £ilm and the residual f£ilm 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 &dgrdochemicals 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 (£ilms, plates, extruded
articles, fibers) and articles produced therefrom, such

25 as tapes, nonwovens and fabrics.

The aim of the invention, then, was to f£ind a possibility

of reducing the sensitivity of plastice 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 process for reducing thé
sulfur uptake rate of a plastic comprising incorporating
35 therein a high molecular weight, sterically hindered amine,
wherein the sterically hindered amine is_at least one amine

from the group consisting of REPLACEMENT SHEET
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ME S}
- 21 - Table 2: Average sul fur uptake per treatnent withREP § \fo{?g %Lé’lFé

HALS - ppmof sulfur ------------ 17 5 |V |
30 | - 24 Exanple 4. Effect of sodi um N net Rylidi1%i&ardsggmat e
The test cycle is as described in Exanple 2. However, théii |5 were

i mersed for 2 hours in a 3%strength seldtron 10  of jsodi um

N- et hyl di t hi ocarbamate. After initial drying of the ad@au_nﬁ_ﬁu_lﬁt:t_om_
they are exposdd ©3igegerizgdidr.2 Aidntats bydrePmlpairanydresyilr, t he
speci - nens wereossikedot BoaeugDhyiw [H. Ter JinRldeard seai-an -ohegr der to
avoid errors caused by adhering sulfur com 15 pounds. Table 3 gives the
average sul fur uptake per treatnment with sodi um N-net hyl di t hi ocar bamat e.
Tabl e 3: Aver adé:sglohdengptake peroducdateEni2-whillereedi 6irdi (4-n-butyl-

N- met hyl di t hi ogay; t .- S 306 triari

______ Y_____ %iﬁgﬁgﬁég,?ﬁkg% pentame?hf%%?é%rfﬁyl) 1,405 trggzr?F/???:: 11
54 111/v 2 1:1.2-bis(3-anipgpropylaminq)gtjane,) apd 55 V

63 VI 62 .

III: condensation product of 1-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)hexamethylenediamine 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-1,3,5-triazine, and -

VI: condensation product of 2,4-dichloro-6-(4-n-butyl-
amino-2,2,6,6-tetramethylpiperidyl) -1,3,5-triazine and
Y 20 1,2—bis{3-[4’,6'-di(4“-n-butylamino-2“,2",6“,6“-tetra-
methylpiperidyl)-17,3,5’-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 -

nonwovens, which are prepared from plastics produced -

according to the invention, especially polyolefins (homo- .

and copolymers), in particular HDPE, preferably LDPE (homo-

and copolymers) or PP, especially preferably LDPE (homo-
30 polymers and copolymers with EVA), LLDPE or PP.

The compounds I, II and III and any desired mixtures,



N 49 - 22 - Patent clains: 1. Process fo
sul fur uptake rate of a plastic conprising i ncorporatl ng the““‘mjmﬂmlmlmmll
nol ecul af wei ght, sterically hindered anine, wherein the stertcatly "

hi ndered am ne is-at | east one amne 5 fromthe group consisting of
|: oligonerized 2,2,4,4-tetramet hyl-20- (oxi ranyl -

nmet hyl ) - 7- oxa- 3, 20- d| azadl spiro[5.1. 11. 2Fh@aet cosan- 21-one, I1:

condensati on prp%q_'uc% Ay chI oro-4, 6-di (4-n- 10

but yl am no-1, 2 5" pen amathyl pi peridyl)-1,3,5- triazine and

1, 2- bi s(3-am nopropyl am no) et hane, and I11: condensat i on product of

1- hydr oxyet hyl -2, 2, ®recesst ﬁmFWCWhWOMﬁBérP&FﬂEﬁ afdtsueti Ai c acid.

2.~ Process as cl a';ﬁEQtw Céoﬁﬁmslmgvm%ebfbaﬁaeﬂﬁ | scretreld a mghl east one .
sterically hindered am ne of the conpound S‘Béﬂee conpound Il qr of the

conpound 111 and al #1lgcularaseight ef‘rﬁeﬁéc%Je]IYe FroAther g"l”rbetfﬁ Bonsi sti ng
of I'V: condensation tméoaugfl@fn&d hi nddred? ailide Gid eitr 3ea20 one amine

met hyl - 4- pi per| dyl) r% exanet hyl enedi am.ne. and 4 tert-

octyi ani no52, 6- di chl*§FB- 11 g§°§?r‘f°a{‘zaﬁgmg(/° condensati on product of

N, N -bis(2,2,6,6-tetra- methyl-4-piperidyl)hexanet hyl enedi am ne and 4-nor -

phol i no- 2, 6-di chl or p: lofig%nierﬁ%ane 2,304 ,32 tetrameti1 - RONERAS AR OD
product of 2,4- dlch[oro

methyl) 7 -oxa-3,20-diazadispiro[5.1.11.2]heneicosan-

21-one,
N . II: condensation product of 2-chloro-4,6-di(4-n-
10 butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-

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

IXI: condensation product of 1l-hydroxyethyl-2,2,6,6-

tetramethyl-4-hydroxypiperidine and succinic acid.

2. Process as claimed in claim 1, wherein there is at
15 least one sterically hindered -amine of the compound I,
of the compound II or of the compound 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-
20 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)hexamethylenediamine and «-mor-

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

- 25 VI: condensation product of. 2,4-dichloro-6-(4-n-
butylamino-2,2,6,G-tetramethylpiperidyl)-
1,3,5-triazine and 1,2-bis{3-[4’,6’-di(4"-n-butyl-
amino-2",2“,6“,6“-tetramethy1piperidy1)-

17,3’,5’-triazinyl]l aminopropylamino}ethane.

REPLACEMENT SHEET
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1',3" ,5.%-triazinyl]am nopropyl am no) et hane. REPLACEMENT SH

- 23 -5 3. Process as clainmed in claim1 or. 2, wherein the content of
hi gh nol ecul ar weight, sterically hindered. am ne based on the wei ght of
the plastic is fromO0.001 to 5% by weight, preferably fromO0.02 to 1% by

butyl ami no-2, 2, 6, 6-tetramet hyl pi peridyl)- 1,3,5-triazine an
1, 2-bis{3-[4' .6 -di(4"-n-butyl- amino-2",2" 6", 6"-tetraneth wﬂﬂﬂmﬂﬂm)mm
(] *

wei ght. 4. Process as clainmed in anyzgne of clains 1 to 3, wherein 10
the plastic is a hono- or copolyner of a nono- or diolefin. 5. Process
as clained in any one of clains 1 to 3, wherein the plastic is a m xture of
the polyners set forth in claim4. 15 6. Process as clained in any one

of claims B to33, vRracesa ahelghimsdin idagnchA grelheFingbhe- ceteditol ef i ns

with one another oroiti; of Ner) YhAKl WREGHE! Seterical Py O8ESSeRY Glritinged in
any one of clainms 1 to 6, wherein the plastic conprises further additives.

20 8. Process dwmssdainethe rvedgptont Wie plarkic Ha frem Mtkit? Bfe
plastic conprises bf%teiagt?,i Hr\é@éral?ﬂ)l: !f?ﬁt%\d(ﬂ’btzs to ¥ ieWedgaNt s, antistatic
T i g

agents, flane inhibitors ers, stabilizeérs, nmet al
deactivators, nucleating agents, pignents, acid scavengers and/or
4. Process as claimed in any one of claims 1 to 3, wherein
10 - the plastic is a homo- or copolymer of a mono- or °
diolefin.
5. Process as claimed in any one of claims 1 to 3, wherein

the plastic is a mixture of the polymers set forth in

claim 4.

15 6. Process as claimed in any one of claims 1 to 3, wherein
the plastic is a copolymer. of mono- or diolefins with

one another or with other vinyl monomers.

7. Process as claimed in any one of claims 1 to 6, wherein

the plastic comprises further additives.

20 8. Process as claimed in any one of claims 1 to 7, wherein
the plastic comprises as additives antioxidants,
antidew agents, antistatic agents, flame inhibitors,
fillers, light stabilizers, metal deactivators,
nucleating agents, pigments, acid scavengers and/or -

25 processing stabilizers.

- 9. A shaped article, in the form of a film, plate,
extruded article, fiber, nonwoven, tape or woven
fabric, which is produced from a plastic by a process

as claimed in claim 1.
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25 ‘ processing stabilizers. 9. ‘A shaped article, in the form
of a film plate, extruded article, fiber, nonwoven, tape or woven
fabric, Wwhich is produced froma plastic by a process as clained in claim
1. S

- 24 -

_ Process for producing plastics with reduced sulfur uptake rate

Abstract:

The present invention relates to plastice comprising a
high molecular weight, sterically hindered amine, wherein
the sterically hindered amine is at least one amine from

- the group consisting of

I: oligomerized 2,2,4,4-tetramethyl-20 (oxiranyl-
methyl) -7-oxa-3,20-diazadispiro[5.1.11. 2]heneicosan-

21l-one,

II: condensation product of 2-chloro-4,6-di(4-n-
butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-
triazine and 1,2-bis(3-aminopropylamino)ethane, and

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

tetramethyl-4-hydroxypiperidine and succinic acid.

These plastics exhibit a reduced rate of uptake of sulfur

compounds.
The invention further relates to shaped articles made

from these plastics.
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