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.The present invention relates to polyolefinic compositions containing a

stabilizer or mixture of stabilizers from the group of the phenolic
antioxidants, the sterically hindered amines, the ultraviolet light
absorbers, the organic phoéphorus compounds, the metal salts of fatty
acids and the thiosynergists, and further containing N,N-dibenzyl-

hydroxylamine or other selected hydroxylamine derivatives.

Although phenolic antioxidants have long been known to be very effective
stabilizers for polyolefin and have been used commercially, polyolefins
stabilized in this manner have a marked tendency to discolour upon
heating at elevated temperatures or upon exposure to the combustion

products of natural gas.
By the simultaneous use of organic phosphites the discolouration of poly-
olefinic compositions is reduced, but it remains a serious practical

problem.

Polyolefinic compositions containing phenolic antioxidants and steri-

“cally hindered amines as light stabilizers behave similarly. They tend

to discolour upon storage for extended periods even at ambient temper-

ature.

Organic hydroxylamine derivatives, such as N,N-dibenzylhydroxylamine, are

known and commercially available.

U.S. Patent Specifications 3,644,278 and 3,778,464 describe the use of
substituted hydroxylamines of varying structures as antioxidant stabi-
lizers for hydrocarbons and in particular for polyolefins. The use of
such hydroxylamines in combination with phenolic antioxidants or in
combination with organic phosphorus compounds, ultraviolét light ab~
sorbers, thiosynergists or sterically hindered amines has not, however,

been proposed.

U.S. Patent Specificatiod 3,408,422 suggests the use of selected hy-
droxylamine derivatives in unsaturated polyesters to prevent premature

gelation on storage.
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U.S. Patent Specification'3,926,909 describes the use of substituted
hydroxylamines in polyurethanes (Spandex) to prevent discoloration by
light, smoke or gas fumes. o

U.S. Patent Specification 4,242,224 discloses the use of dialkylhyd roxyl-
amines or mercaptans as stabilizers in amine-containing antioxidant or
antiozone emulsions to prevent the pink discoloration which occurs in

such emplsions at high pH values.

U.S. Patent Specification 4,316,996 describes a process of preparing
phenolic antioxidants in the.presenCe of a hydroxylamine derivative and
of a substituted oxime to yield a phenolic antioxidant which gives rise
to good colour”aﬁH/colour stability of the treated substrates. It is
stated that, when such antioxidants are incorporated into rubber, the _
discolouration is reduced. The compositions according to the invention

are not described.

U.S. Patent Specification 3,432,578 relates to compositions containing
conjugated diene polymers and diaryl- or diaralkylhydroxylamines as
stabilizers against the effects of ultraviolet light. The use of N, N-
dibenzylhydroxylamine is proposed. It is also noted that the dialkyl-
hydroxylamines are completely ineffective as stabilizers in such poly-
mers. This patent suggests that other types of stabilizer may be used
in conjunction with hydroxylamines and Table I describes a stabilized
composition containing a conjugated diene polymer, phenolic antioxidants
and N,N-dibenzylhydroxylamine. Such a composition is stabilized against
the effects of ultraviolet light.

U.S. Patent Specification 4,386,224 describes the use of N,N-diethylhy-
droxylaminé as a colour stabilizer for monoalkylphenols such as nonyl-

or dodecylphenol.

The object of the present invention are polyolefinic compositions which
comprise a stabilizer or a mixture of stabilizers from the group of the
phenolic antioxidants, the sterically hindered amines, the ultraviolet

light absorbers, the organic phosphorus compounds, the metal salts of
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fatty acids or the thiosynergists,:and comprising at least one hydroxyl-
amine derivative; the compositions according to the invention are
stabilized in particular against discoloration resulting, for example,
from high temperature processing, from storage for prolonged periods

(at ambient temperature) or from contact with combustion products.

Stabilizer combinations that may be used advantageously, are the follow-

ing:

a phenolic antioxidant and a hydroxylamine derivative

a phenolic antioxidant, a sterically hindered amine and a hydroxylamine
derivative
- a phenolic antioxidant, an organic phosphorus compound and a hydroxyl-

amine derivative

- a phenolic antioxidant, an ultraviolet light absorber and a hydroxyl-

amine derivative

- a phenolic antioxidant, an ultraviolet light absorber, an organic phos-
phorus compound and a hydroxylamine derivative

- a phenolic aﬁtioxidant, a gterically hindered amine, an organic phos-

phorus compound and a hydroxylamine derivative
- a phenolic antioxidant, a sterically hindered amine, an ultraviolet

light absorber and a hydroxylamine derivative
-~ a phenolic antioxidant, a sterically hindered amine, an organic phos-
phorus compound, a thiosynergist and a hydroxylamine derivative
- a sterically hindered amine and a hydroxylamine derivative
- a phenélic antioxidant, a thiosynergist and a hydroxylamine derivative
- a metal salt of a fatty acid and a hydrox&lamine derivative
- a phenolic antioxidant, a metal salt 6f a fatty acid and a hydroxyl-

amine derivative.

The present invention relates to stabilized compositions which comprise
(a) a saturated polyolefin or a mixture of such polyolefins,

(b) at least one stabilizer or a mixture of stabilizers from the group of
the phenolic antioxidants, the sterically hindered amines, the ultra-
violet light absorbers, the organic phosphorus compounds, the metal salts
of fatty acids or the thiosynergists, and

(c) at least one hydroxylamine derivative of the formulae I to XIV, or a
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T,, (XIID), or

(x1v),

provided that components b) and c¢) are not identical, in which formulae

Ty is C1-C3ygalkyl, C5-Cipcycloalkyl, Cy-Cgaralkyl, which is unsubsti-
tuted or substituted by Cj-Cjalkyl or by one or two halogen atoms, or
wherein g is 1, 2, 3 or 4; wherein, when g is 1, Ty 1s hydrogen, or has
one of the meanings given for Ry; wherein, when g is 2, Ty is Cy~Cjoalky-

lene, or a radical

" lenme, Cg—Cjgcycloalkylene, Ce—Croarylene, Cg~Cjpalkylenearylenealky-



wherein, when g is 3, Ty is C3—Cgalkanetriyl, or a radical

"

CH . CH
3\_// \/ 3

wherein, when g is 4, Ty is C4—Cgalkanetetrayl; wherein Ry ié hydrogen or
methyl, n is 1 or 2; when n is 1, Ry is hydrogen or C1-Cy galkyl which can
be optionally interrupted'by one or more oxygen atoms, however, where
there are several oxygen atoms they are not in direct contact, or cyano-
ethyl, benzyl, glycidyl, a monovalent aliphatic, cycloaliphatic, arali;
phatic or aromatic acyl radical, a monovalent acyl radical of a carbamic
acid, a monovalent radical of a phosphorus-containing acid, or a mon-
ovalent silyl radical, a monovalent aliphatic Cy-Cjgacyl radical, a cy-
cloaliphatic C5-Cjjgacyl radical or an aromatic C7-Cjsacyl radical being
particularly preferred; or wherein, when n is 2, Ry is Cj-Cjjalkylene,
C4-Cqpoalkenylene, xylylene, an aliphatic, cycloaliphatic, araliphatic
or aromatic diacyl radical or dicarbamoyl radical, or a divalent radical
_of a phosphorus-containing acid, or a divalent silyl radical, an ali-
phatic C9-Cygdiacyl radical, a cycloaliphatic or aromatic Cg-Cy4diacyl-
radical, or am aliphatic, cycloaliphatic or aromatic Cg-C;jdicarbamoyl
radical being particularly preferred; and wherein p is 1, 2 or 3, Rj3 is
hydrogen, Cl—clzalkyl, Cs-C7cycloalkyl, Cy-Cgaralkyl, Cp—Cjgalkanoyl,
C3-Csalkenoyl or benzoyl; and wherein, when p is 1, R; is hydrogen, C;-
Cigalkyl, Cs5~C7cycloalkyl or Cy-Cgalkenyl which is unsubstituted or sub-
stituted by cyano or contains a carbonyl-containing group or an acyl-
amino group, or R, is glycidyl, a group of the formula ~CHy~CH(OH)-Z or
a group of the formula -CONH-Z wherein Z is hydrogen, methyl or phenyl;
or wherein, when p is 2, R, 1s C9-Cjgalkylene, Cg-Cjoarylene, xylylene,
a group —CHaCH(OH)-CHy-, or a group —CHy-CH(OH)-CH3-0~X-0-CHy-CH(OH)-
CHy~ wherein X is Cy—Cjgalkylene, Cg—Cjs5arylene or Cg~Cjcycloalkylene;
or, provided that R3 is not alkanoyl, alkenoyl or benzoyl, R4 1s a



divalent aliphatic, cycloaliphatic or aromatic diacyl radical or dicar-
bamoyl radical, or a keto group; or when p is 1, Ry and R, form a cyclic

aliphatic or aromatic 1,2~ or 1,3-diacyl radical or together form a diva-
lent aliphatic monoacyl radical; or R, is a radical

N
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where Tg and Tg are independently of one another hydrogen, or C1-Cyg-

T

alkyl, or wherein Tg and Tg together are C4;-Cgalkylene, or 3-oxapenta-..
methylene, 3-oxapentamethylene being preferred; and where,-whén p is 3,
R4 1s 2,4,6-triazinyl; wherein, when n is 1, Rs is Cp—Cgalkylene or.
hydroxyalkylene or C4-Cpoacyloxyalkylene; or wherein, when n is 2, Rg is
a group (-CHp)5C(CHy-)2; and wherein Rg is hydrogen,.cl-clzalkyl, allyl,
benzyl, glycidyl or Cy-Cgalkoxyalkyl; and wherein, when n is 1, Ry is
hydrogen, Cy-Cjgalkyl, C3-Csalkenyl, C7-Cgaralkyl, C5-Cycycloalkyl, Cp-
Cshydroxyalkyl, Cy-Cgalkoxyalkyl, Cg-Cjparyl, glycidyl, a group of the
formula -(CHy)p-0-C0-Q or of the formula -(CHy),~0-CO0-Q wherein m is 1
or 2, and Q is Cy-Czalkyl or phenyl; or wherein, when n is 2, Ry is Co-
Cizalkylene, Cg-Cjjarylene, a group —CHyCH(OH)-CHy-0-X-0-CHy~-CH(OH)-CHjy-
wherein X is C3-Cjpalkylene, Cg-Cisarylene or Cg-Cjzcycloalkylene, or a
group —CHyCH(0Z' )-CHy—~(0CHy-CH(OZ ' )CHp)2— wherein Z' is hydrogen, C;-
Cigalkyl, allyl, benzyl, Cy-Cjpalkanoyl or benzoyl; or wherein Q; is
-N(Rg)- or -0-, E is Cj-Cjalkylene, or a group —CHy-CHRg-0- wherein Rg is
hydrogen, methyl or phenyl 6r wherein E is the group -(CHy)3-NH- or a
direct bond; and wherein Ryg is hydrogen or C;~Cjgalkyl, Rg is hydrogen,_
C1-Cygalkyl, Cs~Cycycloalkyl, C7-Cjjaralkyl, cyanocethyl, Cg-Cygaryl, or
the group ~CH)—CH(Rg)-0H wherein Rg has the meaning defined above, or
wherein Rg finally is a group of the formula
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or of the formula

-G-T-E-QO-NH—CHZ—ORZ

e o

RICHg \III/ \CHZR1

OH

wherein G is C,-Cgalkylene or Cg-Cjjarylene, or wherein Ry is also a group
-E-CO-NH-CH;-0R;y; wherein formula VII denotes the recurring structural
unit of a polymer where Ty is ethylene. or 1,2-propylene, or T3 is the
recurring structural unit in a copolymer of an a-olefinic radical with
an alkyl acrylafe or methacrylate; preferably a copolymer of ethylene
and ethyl acrylate, where k is from 2 to 100; T, has the same meaning as
R, when p is 1 or 2, T; is methyl; Tg is methyl or ethyl, or Ts and Tg
together form tetramethylene or pentamethylene or a mixture of said
hydroxylamine derivatives, Ts and Ty preferably being methyl; M and Y are .
independently of one another methylene or carbonyl, M preferably being
methylene and Y carbonyl; with the proviso that compounds of the formula
VIII wherein M and Y are a carbonyl group, Ts is methyl and Ty is methyl
or ethyl, or Ts; and Tg together are tetramethylene or pentametﬁylene and
T, is hydrogen, C,-C,galkyl, C,-C,jalkylene or xylylene are excluded; L
denotes straight-chain or branched C,-C,alkylene, 3-oxapentamethylene or
3-hydroxyazapentamethylene; T, has the same meaning as R, and is
preferably octamethylene where n is 2; T,;;, and T,, are independently of

one another C,-C,;alkylene or T;; is a group of formula
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"and Tyo 1s a group of the formula

-NH-~ N R y oo -
WH-(CH,) T (ca,), T‘t<°az)c T{}Ed

where a, b and c are independently of one another 2 or 3, and d is 0 or

1, preferably a and ¢ are each 3, b 1is 2 and d is 1; wherein e 1s 3 or

4, preferably 4; and T;3 has the same meaning as Ry with the proviso that

Ti3 is not hydrogen when n is 1.

The composition according to the invention is stabilized against degra-

dation and/or discoloration due to elevated temperatures or to contact

with combustion products of natural gas or to prolonged storage or to

the action of gamma radiation.

In particular, the present invention relates to stabilized compositions

as defined above, wherein the component b is

1. a phenolic antioxidant or a mixture of phenolic antioxidants; or

D)

2. a phenolic antioxidant or mixture of phenolic antioxidants in combin-

ation with

(1)
(11)

(11i)
(1v)

(v)

an organic phosphorus compound or mixture of organic phosphorus
compounds

a sterically hindered amine or mixture of sterically hindered
amines

a thiosynergist or mixture of thiosynergists

an ultraviolet light absorber or mixture of ultraviolet light
absorbers

a sterically hindered amine and an organic phosphorus compound or
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mixture of these classes 6f compounds

(vi) a sterically hindered amine, a thiosynergist and an organic phos~
phorus compound or mixture of these classes of compounds

(vii) an ultraviolet light absorber and a sterically hindered amine or
mixture of these classes of compounds or |

(viii) an ultraviolet light absorber and an organic phosphorus compound
or mixture of these classes of compounds

(ix) a metal salt of a fatty acid or mixture of these metal salts, or

3. a sterically hindered amine or mixture of sterically hindered amines,

or

4. a metal salt of a fatty acid or mixture of these metal salts.

The hydroxylamine derivatives which can preferably be used in the compo-
sitions according to the invention, are characterized by the structural
formulae I to XIV. Some of these compounds are known and are commercial-
ly available. In other cases the amine intermediates required for the

hydroxylamine synthesis, are commercially avatlable.

The hydroxylamines are prepared by reacting hydroxylamine or a substi-
tuted hydroxylamine with a compound containing active halogen in the
presence of an acid acceptor; or by oxidizing an amine with a peroxy
compound such as e.g. hydrogen peroxide, followed by reduction of the
oxyl intermediate formed to the desired hydroxylamine; hydroxylamines

can also be obtained by feducing the oximes of a cyclic ketone.

When the hydroxylamine derivative possesses a structure of the formula I,
Ty 1is cl-c36alkyl, e.g. methyl, ethyl, propyl, butyl, isobutyl, tert-
butyl, n-hexyl, n-octyl, n—-dodecyl, n-octadecyl, eicosyl or triacontyl.

Ty as C4-Cjgalkyl 1s preferred.

T, may also be C5-Cjjcycloalkyl, such as e.g. cyclopentyl, cyclohexyl,
cyclooctyl or cyclododecyl. T; as cyclohexyl or cyclododecyl is prefer-
red. '

Ty as Cy-Cgaralkyl is e.g. benzyl, (-methylbenzyl, or %, X ~dimethyl-
benzyl where the benzyl group may additionally be substituted by alkyl,
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preferably methyl, or where the benzyl group may be substituted by one

or two halogen atoms, preferably chlorine or bromime.
Ty as benzyl is preferred.
In formula I, the index g is preferably 1 or 2, in particular 1.

Preferably T, and Tp together have from 6 to 36 carbon atoms. It is par-
ticularly preferred when T, is hydrogen and T; is Cg—Cjgcycloalkyl, or Ty
and Ty are independently of one another C;-C;galkyl, cyclohexyl or
benzyl. '

Particularly preferred compounds of the formula I are N,N-di-tertbutyl-
hydroxylamine, N,N-di-n-octylhydroxylamine, N-cyclohexylhydroxylamine,
N-cyclododecylhydroxylamine, N,N-dicyclohexylhydroxylamine and N,N-di--

benzylhydroxylamine, or mixtures of these compounds.

When g is 2, Ty is Cy-Cjalkylene, e.g. ethylene, 1,2-propylene, tri-
methylene, tetramethylene, hexamethylene, octamethylene or dodecamethy-

lene. Ty as Cy—-Cgalkylene is preferred.

When g is 2, Ty is also Cg-Cipgcycloalkylene, e.g. cyclohexylene, prefer-
ably 1,4-cyclohexylene, or decahydronaphthylene.

Ty is also Cg-cloalkylenearylenealkylene, e.g. p~xylylene or ethylene-
p-phenylene-ethylene. T, as p-xylylene or a radical of the formula

caa\ “/cu3
\
-CH, - *-CH,~
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is preferred.

If Ty is Cg-Cjparylene, it is o-, m— or p-phenylene, preferably m~ or p-
phenylene, or 1,4-naphthylene.

When g is 3, Ty is C3-Cgalkanetriyl, e.g. glyceryl, 1,2,3-pro§anetriy1

or preferably a radical of the formula éH

CH e CH
YAV AN
.
/\/\
CHZ CH

I 2
CH

3
When g is 4, T, is C;-Cgalkanetetrayl, e.g. 1,2,3,4~butanetetrayl or
(-CHy)2C(CHy-)2.

When the hydroxylamine has a strﬁcture of the formulae II to VII, R; is
hydrogen or methyl, pfeferably hydrogen.

If any substituents are C;-Cjjalkyl, they are for example methyl, ethyl,

n-propyl, sec-propyl, n-butyl, sec-butyl, tert-butyl, n~hexyl, n-octyl, 2-

ethylhexyl, n-nonyl, n—decyl; n~undecyl or n-dodecyl.

As Cy-Cygalkyl, Ry, is in addition to the groups given above n—-tridecyl,
n-tetradecyl, n—hexadecyl or n—octadecyl.

If Ry is alkyl optionally interrupted by one or more oxygen atoms, it is
for example 3-oxabutyl, 3,6-dioxaheptyl, 3,6,9-trioxadecyl, 3,6,9,12-

_ tetraoxatridecyl or 3,6,9,12,15~pentaoxahexadecyl.

If Ry is a monovalent acyl radical, it is derived, e.g., from acetic
acid, stearic acid, salicylic acid, methacrylic acid, benzoic acid or
B-(3,5-di-tert-butyl-4-hyd roxyphenyl)propionic acid.

Ry as a monovalent acyl radical of a carbamic acid 1s for example
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carbamoyl or 2-carbamoyl-propionyl.

As a monovalent or a divalent radical of a phosphorus-containing acid,
Ry is derived for example from phosphorous acid, phosphonic acid, phos-
phinic acid or phosphoric acid or from the esters or partial esters of

these acids.

As Cy-Cyjalkylene, Ry is for example methylene, ethylene, propylene,
2,2-dimethylpropylene, tetramethylene, hexamethylene, octamethylene,

decamethylene or dodecamethylene.

As C,—Cjjalkenylene, Ry is for ekémple 1,4-but-2-enylene, 1,6-hex~3~
enylene, 1,8-oct-4-enylene, 1,10-dec-5-enylene or 1,12-dodec-6—enylene;

preferably 1,4-but-2-enylene.

If Ry is a divalent acyl radical, it is derived, for example, from adipic
acid, suberic acid, sebacic acid, maleic acid, phthalic acid, dibutyl-
malonic acid, diBenzylmalonic acid, butyl-(3,5-di-tert-butyl-4-hydroxy-
benzyl)malonic acid, or bicycloheptenedicarboxylic acid.

If Ry is a divalent carbamoyl radical, it is derived, for example, from

hexamethylenedicarbamic acid or from 2,4~toluylenedicarbamic acid.

The following polyalkylpiperidine compounds can be particularly prefer-
ably used as starting materials in the preparation of hydroxylamines of
the formula II:

4—hydroxy-2,2,6,6-tetramethy1piperidine,
4-stearoyloxy-2,2,6,6~tetramethylpiperidine,
di(2,2,6,6-tetramethylpipe:idin—ﬁ-yl) adipate,
d1(2,2,6,6-tetramethylpiperidin-4~yl) sebacate,
dimethyl-bis(2,2,6,6-tetramethylpiperidine-4-oxy)silane.

If any substituents are C5-Cycycloalkyl, they are for example cyclo-
pentyl, cyclohexyl or cycloheptyl, preferably cyclohexyl.
As C7-Cgaralkyl, Rj is particularly phenethyl or benzyl.
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As Cy-Cjgalkanoyl, R3 is for example propionyl, butyryl, octanoyl,
dodecanoyl, hexadecanoyl, octadecanoyl, but in particular acetyl; and as

C3-Csalkenoyl, Ry is preferably acryloyl.

As Cy-Cgalkenyl unsubstituted or substituted by a cyano, a carboanyl-con-
taining group or an acylamino group, R4 is for example l-propenyl, allyl,
methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl, 2,2-dicyanovinyl,
1—methy1-2-cyano—Z-methbxycérbonylvinyl or 2,2-diacetylaminovinyl.

If any substituents are C)-C;jalkylene, they are for example ethylene,
propylene, 2,2-dimethylpropylene, tetramethylene, hexamethylene,

octamethylene, decamethylene or dodecamethylene.

If any substituents are'C6-C12ary1ene, they are, for example o-, m- or

p-phenylene, 1,4-naphthylene or 4,4-diphenylene.
X as Cg~Cysarylene can also be 4,4'-(2,2-propylidenediphenylene).
X as Cg-Cygcycloalkylene is preferably cyclohexylene.

As a divalent aliphatic, cycloaliphatioc (sic) or aromatic diacyl radi-
cal, R, is derived for example from adipic acid, suberic acid, sebacic
acid, maleic acid, phthalic acid, dibutylmalonic acid, dibenzylmalonic
acid, butyl-(3,5-di~tert-butyl-4-hydroxybenzyl)malonic acid or cyclohex-

anedicarboxylic acid.

As a dicarbamoyl radical, R, is for example a radical of hexamethylenedi-

carbamic acid or of 2,4-toluylenedicarbamic acid.

If Ry and R4 form a cyclic aliphatic or aromatic 1,2- or 1,3-diacyl
radical when p is 1, this radical is derived from m-phthalic acid, o~
phthalic acid, 1,2-cyclohexanedicarboxylic acid or 1,3-cyclohexane-

dicarboxylic acid.

As a divalent aliphatic monoacyl radical R; and R4 form together with

Ehe common nitrogen atom of a lactam, preferably am g-caprolactam.
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The following polyalkylpiperidines are particularly suitable as starting
materials for the preparation of hydroxylamine derivatives of the
formula III: '

N,N-bis(2,2,6,6-tetramethylpiperidin-4-yl)-hexamethylene-1,6~diamine,
N,N-bis(2,2,6,6-tetramethylpiperidin-4-yl)hexamethylene-1,6~diacetamide,
A-benzylamino-z,2,6,G—tetramethylpiperidine,
N,N'-bis(2,2,6,6-tetramethylpiperidin-4-yl)-N,N'-dibutyladipamide,
N,N'-bis(2,2,6,6-tetramethylpiperidin-4~yl)-p-xylylenediamine,
N,N'-bis(2,2,6,6-tetramethylpiperidin-4-yl)-N,N'~-dicyclohexyl-(2-hydroxy-
propylene)diamine, . '
4-(3-methy1—4—hydroxy—5-tert—butylphenylacetémido)—z,2,6,6-tetramethy1piper-
idine, . '

methyl C-cyano- f-methyl-§-[N-(2,2,6,6~tetramethylpiperidin-4-yl)amino—

acrylate.

If Rg is Cy-Cgalkylene or hydroxyalkylene, it is for example ethylene,
l-methylethylene, propylene, 2-ethylpropylene or 2-ethyl-2-hydroxymethyl-
propylene. -

As_Ca-czzacyloxyalkyiene, Ry is for example 2-ethyl-2-acetoxymethyl-
propylene. '

The following polyalkylpiperidines are particularly suitable as starting
materials in the preparation of hydroxylamine derivatives of the formula
IV: : _
9-aza-8,8,10,10-tetramethyl-1,5~-dioxaspiro[5.5]undecane,
9-aza-8,8,10,10-tetramethyl-3-ethyl-1,5-dioxaspiro[5.5]undecane,
2,2,6,6-tetramethy1piperidine—&—spiro-z'—(1',3'-dioxane)-S'-spiro—S"—
(1",3"~dioxane)-2"-spiro~4~""'-(2"',2"'.6"',6" '~tetramethylpiperidine).

If any substituents are Cz—Cﬁalkoxyalkyl, they are for example methoxy-
methyl, ethoxymethyl, propoxymethyl, tert-butoxymethyl, ethoxyethyl, eth-
oxypropyl, n-butoxyethyl, tert—butbxyethyl, isopropoxyethyl or prbpoxy—
propyl. |
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As C3-Csalkenyl, Ry is for example l-propenyl, allyl, methallyl, 2-
butenyl or 2-pentenyl.

As Cy-Cgaralkyl, Ry is in particular phenethyl or particularly preferably
benzyl; and as Cg-Cycycloalkyl, Ry is in particular cyclohexyl.

If Ry is Cyp—Cxhydroxyalkyl, it is for example 2-hydroxyethyl, 2-
hydroxypropyl, 3-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.

As Cg-Cjparyl, Ry is in particular phenyl, or d- or B-naphthyl which
is unsubstituted or substituted by halogen or Cj-Czalkyl.

If Ry is Cp—Cjoalkylene, it is for example ethylene, propylene, 2,2-di-
methylpropylene, tetramethylene, hexamethylene, octamethylene, deca-

methylene or dodecamethylene.

If Ry is Cg-Cygarylene, it is for example o-, m— or p-phenylene, 1,4-
naphthylene or 4,4'-diphenylene.

If Z' is Cy-Cyoalkanoyl, it is for example propionyl, butyryl, octanoyl,
dodecanoyl or particularly preferably acetyl.

The following polyalkylpiperidines are suitable as starting materials
preferably for the preparation of hydroxylamine derivatives of the
formula V:

3~-benzyl~1,3,8-triaza-7,7,9,9-tetramethylspiro{4.5]decane~2,4-dione,
3-n-octyl-1,3,8-triaza-7,7,9,9~-tetramethylspiro[4.5]decane~2,4-d1ione,
3—a11y1-1,3,8-triaza—1,7,7,9,9-pentamethy1$piro[4.5]decane—2,4-dione,

or the compounds of the following structural formulae:
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As Cg-Cycycloalkyl, Rg is in particular cyclohexyl.

As Cg-Ciparyl, Rg is particularly phenyl, or G~ or P-naphthyl
which is unsubstituted or substituted by halogen or C,-
C4alkyl.

As Cj-C3alkylene, E is for example methylene, ethylene or pro-
pylene. '
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As Cp—Cgalkylene, G is for example ethylene, propylene, 2,2-di-
methylpropylene, tetramethylene or hexamethylene; and as Ce-
Cyparylene, G is for example o-, m~ or p-phenylene, 1,4-
naphthylene or 4,4'-diphenylene. ' |

The following polyalkylpiperidines are preferably suitable in
the preparation of the hydroxyl derivatives of the formula VI:

N—hydroxymethyl—N'-(2,2,6,6-tetramethylpiperidinr4-yl)utea,
N-methoxymethyl-N'-(2,2,6,6-tetramethylpiperidin-4-yl)urea,
N-methoxymethyl-N'-n~dodecyl-N'~(2,2,6,6~tetramethylpiperidin~-
4-yl)urea and 0-(2,2,6,6-tetramethylpiperidin-4-yl)-N-methoxy-

methylurethane.

The following polymeric compounds are preferably suitable as starting )
materials in the preparation of the hydroxylamine derivatives of the
formula VII:

A/
C_H —N—-‘/ \NH
613 \ /
CH / \CH
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In hydroxylamine derivatives of the formula IX, L is for example tetra-
methylene, pentamethylene, hexamethylene, heptamethylene, 2,6-heptane-
diyl, 2,A-dimethyl-l,S-pentanediyl, 3-oxapentamethylene or 3-hydroxyaza-
pentamethylene. Particularly preferably L is pentamethylene or 3-oxa- .

pentamethylene.
Hydroxylamine derivatives of the formula 1 are particularly preferred.

Of the saturated polyolefins used in the compositions according to the
invention, those are particularly preferred which are derived from mono-
olefins, especially X-olefins, such as, for example, polyethylene, which
can optionally be crosslinked, polypropylene, polyisobutylene, polybu-
tene—-1, poly-3-methylbutene-l or polymethylpentene-l.

The polyethylene used may be of low, medium or high density. Mixtures
of the polymers cited above, for example mixtures of polyethylene and
polypropylene, polypropylene and polybutene-1; or polyisopropylene and

polypropylene and other combinations may also be used.

Copolymers of the monoolefins cited above, especlally d-olefins, may also
be used in the compositions according'to-;he invention. Thus for exaﬁple
ethylene/propylene copolymers, propylene/butene-l copolymers, propylene/

octene-1 copolymers, ethylene/butene-l copolymers, ethylene/octane-1(sic)

copolymers as well as ethylene/vinyl acetate copolymers may be used.

Compositions containing aé the polyolefin component polyethylene, poly-
propylene, polyisobutylene, poly(butene-l); poly(pentene-l), poly(3-
methylbutene~l), poly(4-methylpentene-l) and various ethylene or propy-
lene copolymers, are particularly preferred.

Very particularly preferred are compositioné whose polyolefin substrates
are polypropylene, low density_polyéthylene, medium density polyethylene,
high density polyethylene, linear low density polyethylene, poly(butene-
1), ethylene/vinyl acetéte copolymer, ethylene/propylene copolymer or
copolymers of ethylene or of propylene with other (-olefins.
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Polypropylene, high density polyethylene, ethylene/propylene copolymers
or copolymers of ethylene or of propylene with another 0-olefins, are

particularly preferred as the polyolefinic substrates.

Phenolic antioxidants which can be used in the compositions according to
the invention, originate from various classes of materials. A few exam-
ples are given in the list below:

Simple 2,6-dialkylphenols, such as, for example, 2,6-di-tert-butyl-4-
methyl phenol, 2-tert-butyl-4,6-dimethylphenol, 2,6-di-tert-butyl-4-meth-

oxymethylphenol, 2,6-dioctadecyl-4-methylphenol and 2,6-di—tert¥buty1—
phenol.

Derivatives of alkylated hydroquinones, such as for exémplé, 2,5-di-tert-

butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-di-tert-butylhydro~

quinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxy-
anisole, tris(3,5-di~tert-butyl-4-hydroxyphenyl) phosphite, 3,5-di-tert-

butyl-4-hydroxyphenyl stearate and bis(3,5-di-tert-butyl-4-hydroxyphenyl)
adipate.

Hydroxylated thiodiphenyl ethers, such as, for example, 2,2'-thio—bis(6-
tert-butyl-4-methylphenol), 2,2'-thio-bis(4-octylphenol), 4,4'-thio-bis-
(6-tert-butyl-3-methylphenol), 4,4'-thio-bis(3,6-di~sec-amylphenol),
4,4'-thio-bis-(6—-tert-butyl-2-methylphenol) and 4,4'-bis(2,6-dimethyl—
4-hydroxyphenyl) disulfide. |

Alkylidene-bisphenols, such as, for example, 2,2'-methylene-bis(6-tert-
butyl-4-methylphenol), 2,2'-methylene-bis(6-tert-butyl-4—~ethylphenol),
4,4'-methylene-bisg(6-tert-butyl-2-methylphenol), 4,4-methylene~bis(2,6~-
‘di-tert-butylphenol), 2,6-di(3~-tert-butyl-5-methyl-2~hydroxybenzyl)-4-

methylphenol, 2,2'-methylene-bis[4-methyl-6-(0-methylcyclohexyl)phenol],
1,1-bis(3,5~dimethyl-2-hyd roxyphenyl) butane, l,l-bis(S-tert—butyl—4--
hydroxy-2-methylphenyl)butane, 2,2-bis(3,5-di-tert-butyl-4-hydroxy-
phenyl)propane, 1,1,3-tris(5-tert-bhtyl—&-hydroxy-z-methylphenyl)butane,
2,2-big(5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylmercapto~
butane, 1,1,5,5~tetra(5~tert-butyl-4-hydroxy-2-methylphenyl)pentane and
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ethjlene glycol bis[3,3-bis(3-tert-butyl-4-hydroxyphenyl)butyrate].

0=, N- and S-benzyl compounds, such as, for example, 3,5,3',5'-tetra-

tert-butyl-4,4'-dihydroxydibenzyl ether, octadecyl 4-hydroxy-3,5-di-
methylbenzylmercaptoacetate, tris(3,S-di-tert—butyl-k—hydroxybenzyl)amine
and bis(4-tert—buty1-3—hydroxy-2,6-dimgthy1benzyl) dithioterephthalate.

Hydroxybenzylated malonates, such as for example, dioctadecyl 2,2-bis;

(3,5-di-tert-butyl-2-hydroxybenzyl)malonate, dioctadecyl 2-(3-tert-butyl-
4-hydroxy—S-methylbenzyl)malonate, didodecylmercaptoethyl 2,2-bis(3,5-di-
tert~butyl-4-hydroxybenzyl)malonate and di[4-(1,1,3,3-tetramethylbutyl)-

phenyl] 2,2-bis(3, 5-di-tert-butyl-4-hydroxybenzyl)malonate.

Aromatically substituted hydroxybenzyl compounds, such as, for example,
'1,3,S—tri(3,S-di-tert—butyl—é-hydroxybeniyl)-2,4,6—trime;hylbenzene,
1,4-di(3,5~di~-tert-butyl-4~hydroxybenzyl)-2,3,5,6—tetramethylbenzene and

2,4,6-tri(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

s-Triazine compounds, such as, for example, 2,4-bis-octylmercapto—-6-(3,5-

di-tert—-butyl-4-hydroxyanilino)-s-triazine, 2-octylmercapto-4,6-bis(3,5-
di-tert-butyl-4-hydroxyanilino)-s-triazine, 2-octylmercapto~4,6-bis(3,5~
di-tert-butyl~4-hydroxyphenoxy)—-s—triazine, 2,4,6-tris(3,5-di~tert-butyl-
4-hydroxyphenoxy)-s-tfiazine, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxy-
phenylethyl)-s~triazine, 1,3,5-tris(2,6-dimethyl-3-hydroxy-4-tert-butyl-
benzyl)isocyanurate and 1,3,5—tris(j,5-di—tert—butyl—4—hydroxybenzyl)—

isocyanurate.

Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, such as,

for example, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexa-
hydro-s-triazine and N,N'-di(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-
hexamethylenediamine or N,N'-bis-f-(3,5~di-t-butyl-4-hydroxyphenyl)pro-
pionylhydrazine. '

Esters of (~(3,5-di~tert-butyl-4-hydroxyphenyl)propionic acid with mono-
hydric or polyhydric alcohols, such as, for example, with methanol,

ethanol, octadecanol, 1,6-hexahediol, 1,9-nonanediol, ethylene glycol,
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'1,2—propanediol, diethylene glycol, thiodiethylene glycol, triethylene
glycol, neogentylglycol, pentaerythrititol (sic), 3~-thiaundecanol, 3-

thiapentadecanol, trimethylhexanedioi, triméthyloléthaue, trimethylol-
propane, trishydroxyethyl isocyanurate and h—hydroxymethyl- -phospha~-

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

Esters of B—(S-tert—buty1—4-hydroxy—3-methy1phenyl)propionic acid with

‘monohydric or polyhydric alcohols, such as, for example, with methanol,
-ethanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol,
1,2-propanediol, diethylene glycol, triethyleme glycol, thiodiethylene
glycol, neopentylglycol, pentaerythrititol (sic), 3-thiaundecanol, 3-
éhiapentade canol, trimethylhexanediol, trimethylolethane, trimethylol-
propane, trishydroxyethyl isocyanurate and 4-hydroxymethyl—1-phospha—
2,6,7-trioxabicyclo[2.2.2]octane.

Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid with monohydric or
) polyhydric alcohols, such as for example, with ﬁethanol, ethanol, octade~
canol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol,
diethylene glycol, thiodiethylene glycol, neopentylglycol, pentaerythrit-
hritol (sic), 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolethane, tfiméthylolpropane, trishydrokyethyl isocyanurate and
4-hydroxymethyl-l-phospha-2,6,7-trioxabicyclo{2.2.2]octane, the tetrakis
ester of pentaerythrithritol (sic) being partiéularly preferred.

Benzylphosphonates, such as, for example, dimethyl 3,5-di-tert-butyl-4-

hydroxybehzylphosphonate, diethyl 3,S-di-tert—bdtyl—4¥hydroxybenzylphos-
phonate, dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate and
dioctadecyl 5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate.

Preferred phenolic antioxidants are n-octadecyl 3,5-di-tert-butyl-4-hy-
droxyhydrocinnamate, neoﬁentanetetrayl'tetrakis(3,5—di—tert—butyl—4-hy-
droxyhydrocinnamate), di-n-octadecyl 3,S-di-tert—butyl—A—hydroxybenzyl—'
phosphonate, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate,
thiodiethylene bis(3,S—di-tert—buty1-4-hydfoxyh§drocinnamate, 1,3,5-
trimethyl-2,4,6-tris-(3,5-di-tert-butyl-4-hydroxybenzyl)benzene, 3,6-
-dioxaoctamethylene bis(3-methyl-5-tert-butyl-4-hydroxyhydrocinnamate),
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2,6¥di-tert—buty1-p~cresol, 2,2'-ethylideﬁe—bis(4,6-di—tert-buty1phenol),
1,3,5-(2,6—d1methy1—4-tert—butyl—3-hydroxybeniyl)1socyanurate, 1,1,3~
tris(2—meth9l—4-hydroxy-5-tert—butylphenyl)butane, 1,3,5-tris[2-(3,5-di-
tert—ﬁutyl—4-hydroxyhydrocinnamoyloxy)ethyl]isocyanurate, 3,5-d1(3,5~di~
tert-butyl-4-hydroxybenzyl)mesitol, hexamethylene bis(3,5~-di-tert-butyl-
4-hydroxyhydrocinnamate), 1-(3,5-di-tert-butyl-4-hydroxyanilino)-3, 5-
di(octylthio)-s-triazine, N,N'-hexamethylene bis(3,5-di-tert-butyl-4-hy
droxyhyd rocinnamamide), calcium bis(ethyl-3,5-di-tert~butyl-4-hydroxyben=
zylphosphonate), ethylene bis[3,3-di(3—tert—Buty1—4—hydroxyphenyl)buty-
rate], octyl 3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate, bis(3,5~
di-tert-butyl-4-hydroxyhydrocinnamoyl)hydrazide, and N,N'-bis[2-(3,5-d1-
tert-butyl-4-hyd roxyhyd rocinnamoyloxy)ethyl] oxamide.

In a particularly preferred embodiment, the compositions according to the
invention comprise as the phenolic antioxidant neopentanetetrayl tetra~
kis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate), n-octadecyl 3,5-di-tert-
butyl-4-hyd roxyhyd rocinnamate, 1,3,5-trimethyl—2,4,6—tris(3,S—di-tert—
butyl—&-hydroxybenzyl)benzene, 1,3,5-tris(3,5~-di~-tert-butyl-4-hydroxy-
benzyl)isocyanurate, 2,6-di~tert-butyl-p-cresol or 2,2'-ethylidene~bis-
(4,6—-di-tert-butylphenol). ' |

When the compositions according to the invention contain organic phos-

phorus compounds, these substances are, for example, triphenyl phosphite,

-diphenylalkyl phosphites, phenyldialkyl phosphites, tri(nonylphenyl)-

phosphite, trilauryl phosphite, trioctadecyl phosphite, di(isodecyloxy)-
2,4,8,10-tetra-oxa-3,9~diphospha[5.5]undecane and tri(4-hydroxy-3,5-di-
tert-butylphenyl) phosphite or similar phosphonites.

The preferred organic phosphorus compounds are tris(2,4-di-tert-butyl-
phenyl) phosphite, 3,9-di(2,4~di-tert-butylphenoxy)-2,4,8,10-tetraoxa~
3,9—diphospﬁa—[S.S]undecane, tris(p-nonylphenyl) phosphite, 3,9-di-
stearyloxy-2,4,8,10~tetraoxa-3,9-diphospha[5.5]undecane, dilauryl phos-
phite, 3,9-d1[2,6—di—tert—buty1-ﬁ-(2-(n—octadecylbxycarbonyl)-ethyl)—
phenoxy]-2,4,8,10-tetraoxa—3,9—diphospha[5.5]undecahe and tetrakis(2,4-
di-tert-butylphenyl)-4,4'-bis-(diphenylene) phosphonite. Tris(Z,k-@i-
tert-butylphenyl) phosphite is particularly preferred. '
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When the compositions according to the invention contain thiosynérgists,
these compounds are, for example, dilauryl thiodipropionate, distearyl
thiodipropiénate or neopentanetetrayl tetrakis(3-dodecylthiopropionate).
Distearyl thiodipropionate or dilauryl thiodipropionate are preferred.

When the compositions according to the invention contain a metal salt of
a fatty acid, these are, for example, alkall metal, alkaline earth metal,
zine, cadmium or aluminium salts of the higher fatty acids, such as, for
example calcium stearate, zinc stearate, magnesium behenate, sodium
ricinoleate or potassium palmitate. Calcium stearate is particularly

preferred.

When the compositions according to the invention contain sterically hin-
dered amines, these compounds are for example 4-benzoyl-2,2,6,6~tetra~
methylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, bis~ '
(2,2,6,6~tetramethylpiperidyl) sebacate or 3-n-octyl-7,7,9,9-tetramethyl-
1,3,8-triazaspiro[4.5]decane~2,4~dione.

Preferred sterically hindered amines are bis-(2,2,6,6—tetramethylpiperi-
din-4-yl) sebacate, bis(l,2,2,6,6-pentamethylpiperidin-4~yl) sebacate,
d1(1,2,2,6,6~pentamethylpiperidin~4-yl) (3,5-di-tert-butyl-4-hydroxy-
benzyl) bﬁtylmalonate, tris(2,2,6,6-tetramethylpiperidin-4-yl) nitri-
lotriacetate,.1,2-bis(2,2,6,6-tetramechy1-3-oxopiperazin—4-yl) ethane,
2,2,4,4-tetramethyl-7-oxa~3,20-diaza~21-oxodispiro[5.1.11.2]heneicosane,
the polycondensation product of 2,4-dichloro-6-tert-octylamino~s—-tria- '
zine and 4,4'-hexamethylene-N,N'-bis(amino-2,2,6,6-tetramethylpiper-
idine), the polycondensation product of 1-(2-hydroxyethyl)-2,2,6,6-
tetramethyl-4-hydroxypiperidine and succinic acid, the polycondensation
product of &4,4'-hexamethylenebis(2,2,6,6~tetramethylpiperidine)- and
1,2-&ibromoethane, the polyqondensation product of 2,4~dichloro-6~
morpholino-s-triazine and 4,4'-hexamethylenebisamiﬁo(2,2,6,6-
tetramethylpiperidine), N,N',N",N"'-tetrakis| (4,6-bis(butyl-(2,2,6,6~
teﬁramethylpiperidinr4-y1)—amino-s-triazin—Z-yl]-1,10-diamino—4,7-
diazadecane, octamethylene bis(2,2,6,6-tetramethylpiperidine-4~ _
carboxylate) and 4,4'-ethylene bis(2,2,6,6-tetramethylpiperazin-3-one).
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Particularly preferred sterically hindered amines are bis(2,2,6,6-tetraj,
methylpiperidin-4-yl) sebacate, the polycondensation product of 1-(2-
hydroxyethyi)-Z,Z,6,6-tetramethyl—h-hydroxypiperidine and succinic acid,
the polycondensation product of 2,A-dichloré-6—tert—octylamino—s-triazine
and 4,4'—hexamethylenebis(amino~2,2,6,6—tetramethy1piper1dine) or N,N',-
N",N"'—tetrakis-[(4,6—bis—(buty1—(2,2,6;6-tetramethy1piperidin—h-yl)—
amino)-s-triazin;Z-yI]-l,10-diamino-4,7-diazadecané.

When the compositions accofding to the invention contain ultraviolet
light absorbers, these compounds are, for example, 2H-benzotriazoles,
benzophenones, oxanilides, O=-cyanocinnamates, substituted benzoic esters
or nickel salts of the o-alkylated sterically hindered phenolic benzyl-

phosphonates.
Examples of ultraviolet light absorbers are listed below:

2-(2'-Hydroxyphenyl)benzotriazoles, such as, for example, 5'-methyl,
3',5'-di~tert-butyl, 5'-tert-butyl, 5'-(1,1,3,3-tetramethylbutyl), 5-
chloro-3',5'~di~tert-butyl, 5-chloro-3'-tert-butyl-5'-methyl, 3'-sec-
butyl-5'-tert-butyl, 3'-G-methylbenzyl-5'-methyl, 3'-G-methylbenzyl-5'-

methyl-5-chloro, 4'-hydroxy, 4'-methoxy, 4'-octoxy, 3',5'-di-tert-amyl,
3'-methyl-5"'~carbomethoxyethyl and 5~chloro-3',5'-di-tert-amyl

derivatives.

2,4-bis~(2'-Hyd roxyphenyl)-6-alkyl-2-triazines, such as, for example, the

6-ethyl, 6—heptadecyl or 6-undecyl derivatives.

2-Hydroxybenzophenones, such as, for example, 4-hydroxy, 4-methoxy, 4-

octoxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy, 2,2',-
4,4'-tetrahydroxy or 2'-hydroxy~4,4'-dimethoxy derivatives.

1,3-bis—-(2'-Hydroxybenzoyl)benzenes, such as, for example, 1,3-bis(2'-

hydroxy-4 '-hexyloxybenzoyl)benzene, 1,3~bis(2'~hydroxy-4'-octyloxyben-
zoyl)benzene or 1,3-bis('-hydroxy-4'-dodecyloxybenzoyl)benzene (sic).
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Esters of optionally substituted benzoic acids, such as, for example,

- phenylsalicylate, octylphenylsalicylate, dibenzoylresorcinol, bis-(ﬁ-'
tert-butylbenzoyl)-resorcinol, benzoylresorcinol, or the 2,4-di-tert-
butylphenyl ester, the octadecyl ester or the 2-methyl-4,6-di-tert-butyl
ester of 3,5-di-tert-butyl-4-~hydroxybenzoic acid.

" Acrylates, such as, for example, ethyl or isooctyl a-cyano-f, B-
diphenylacrylate, methyl a-carbomethoxycinnémate, methyl or butylX -
cyano3 -methyl-p-methoxycinnamate, or N(f-carbomethoxyvinyl)-2- /

methylindoline.

Oxalic acid diamides, such as, for example, 4,4'-dioctyloxyoxanilides,
2,2'-dioctyloxy=-5,5"'~di~tert-butyloxanilide, 2,2'-didodecyloxy-5,5'-di—
tert-butyloxanilide, 2-ethoxy-2'-ethyloxanilide, N,N'-bis(3-dimethyl-

aminopropyl)oxalamide, 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and mix-
tures with 2-ethoxy-2'-ethyl-5,4'~di~tert-butyloxanilide, or mixtures
with ortho- and paramethoxy as well with o~ and p-ethoxy-disubstituted .,

oxanilides.

The ultraviolet light absorbers which preferably find application in the
compositions according to the invention are 2-(2-hydroxy-S-methylphenyl)-
2H~benzotriazole, 2-(2-hydroxy-3,5~di~tert-amylphenyl)-2H-benzotriazole,
2-[2-hydroxy-3,5-di{ a,0i~dimethylbenzyl)phenyl]-2H~-benzotriazole, 2-(2-
hyd roxy-5-tert-octylphenyl)~-2H-benzotriazole, 2-hydroxy~-4-octyloxybenzo~
phenone, nickel bis(0—ethyl 3,5-di-tert-butyl-4-hydroxybenzylphosphon-
ate), 2,4-dihydroxybenzophenone, 2-(2-hydroxy-3-tert-butyl-5-methyl~
phenyl)~-2H-benzotriazole, or nickel butylamine complex with 2,2'-thio-
bis(4-tert-butylphenol), 2-ethoxy-2'-ethyloxanilide or 2-ethoxy-2'-
ethyl-5,5'~di~tert-butyloxanilide.

The stabilized polyolefinic compositions of the present invention can
also contain, if appropriate, other additives. These include, for exam-
ple, stearates; pigments, dyes, light stabilizers such as metal deacti-

vators, talc and other fillers, etc.

The invention further relates to a method of stabilizing saturated poly-
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olefins -or mixtures thereof against oxidative, thermal or radiation-
induced degradation, which comprises adding to the substrate (a),

b) a stabilizer or a mixture of stabilizers selected from the group of
the phenolic antioxidants, the sterically hindered amines, the ultra-
violet light absorbers, the organic phosphorus compounds, the metal salts
of fatty acid and the thiosynergists, and

¢) a hydroxylamine derivative or a mixture thereof, provided that compo-
nents b) and c) are not identical. ' ‘

The invention further relates to the use of the stabilized polyolefinic

compositions described above.

The hydroxylamine stabilizers are added to the compositibns according to
the invention in an amount from 0.01 to 5% by weight. The actual amount
to be used will depend in each case on the substrate to be stabilized and
on application. The preferred amounts are from 0.025 to 2% by weight of
the hydroxylamine derivative, 0.05 to 1% by weight being particularly

preferred.

The hydroxylamine derivatives stabilize the compositions éccording to the
invention especially during high temperature processing. The stabilized
substrate discolours relatively little even though the polymer may under-

go a number of extrusions.

The stabilizers are incbrporated into the organic'polymers by methods
known per se. The Incorporation can be made during any processing stage
prior to the shaping. For example, the stabllizer may be mixed with a
polymer in powder form, or an emulsion or suspension of the stabilizer
may.be mixed with a solution, suspension, or emulsion of the polymer.

The stabilized polyolefinic compositions may optionally also contain, in
addition to the above stabilizers, further additives. Their proportion
by weight is between 0.01 and 5% by weight, preferably between 0.025 and
2% by weight and particularly preferably between 0.1 and 0.5% by weight.

‘The material thus stabilized can be used In a very wide variety of forms,

for example as sheets, fibres, tapes or mouldings, or as binders_for
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paints, adhesives or cements.

In_addition'to incorporating the stabilizer substances prior to shaping,
it is also possible to apply the compositions according to the invention
by a surface treatment to the finished articles. This is particularly
useful in the treatment of fibres, where the stabilizers present are
applied to the surface, for eiample, in the form of a spin finishing,

after extrusion of the fibre material.
Examples of further additives are the following substances:

Metal deactivators, such as, for example, oxanilides, isophthalic acid

dihydrazides, sebacic acid bisphenylhydrazides, bisbenzylidene oxalic
acid di-hydrazides, N,N'-diacetal adipic acid dihydrazides, N,N'-bissali--
cyloyl oxalic acid dihydrazides, N,N'-bissalicyloyl hydrazine, N,N'-bis-
(3, 5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine, N-salicyloyl-N'-
salicylalhydrazine, 3-salicyloylamino-1,2,4-triazole or N,N'-bissali-
cyloylthiopropionic acid dihydrazide. '

Nucleation agents, such as, for example, A-tert-butylbenzoic acid, adipic

acid, diphenylacetic acid or substituted sorbitols such as 1,3~ or 2,4-
dibenzylidenesorbitol. '

Other additives that can be incorporated in the compositions according to
the invention are clarifiers, antiozonants, lubricants such as stearyl
alcohol, fillers, carbon black, asbestos, kaolin, talc, glass fibres,

ments, optical brighteners, flameproofing agents or antistatic agents.

Example 1: Processing stability of polypropylene at 260°C

The basic formulation comprises 100 parts by weight of unstabilized poly-
propylene (Hercules, Profai® 6501) with 0.1 parts by weight of calcium
stearate. The stabilizers to be tested are dissolved in methylene chlo-
ride and incorporated in the basic formulation. After removal of the
solvent under reduced pressure, the stabilizer-containing polymer
compound is extruded. An extruder having an internal épace 2.54 cm in

" diameter is used, its screw conveyor rotating one hundred times per
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minute. The temperatures of the individual extruder parts are listed in
the table below:

Extruder part . Temperature °C
Cylinder 1 232
Cylinder 2 - 246
Cylinder 3 260
Screw conveyor 1 ' 260
Screw conveyor 2 260

During extrusion, the internal extruder pressure is monitored using a
pressure sensor. After each of the first, third or fifth extrusions, a
few resin pellets are reﬁoved and compression-moulded into 3.2 mm thick
plates. The yellowness index of these specimens 1s determined according
to ASTM D 1925. Low yellowness index values indicate slight yellowing of

the specimens.

If the intermal pressure in the extruder during the fifth extrusion is at
the same level as during the first extrusion, the polypropylene is con-
sidered to be adequateiy stabilized. Results are given in Table I. It
is clear from Table I that the presence of N,N~dibenzylhydroxylamine in
the polypropylene composition which additionally contains a phenolic
antioxidant, prevents discoloration during processing at high temper-
atures. This discoloration is due to the phenolic antioxidant, the pur-
pose of which i1s to stabilize the polymer during processing.
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- Table I: Processing stability of polypropylene at 260°C
Stabilizer*) |[Amount of Internal extrusion Yellowness index
stabilizer pressure during extru-jafter extrusion No.
(% by wt.) sion No. (kg/cmz)
' 1 3 5 1 3 5
Basic
formulation - 44.1 §38.9 33.6 3.6 3.9 4.4
Antioxidant A 0.1
+
Hyd roxyl- 0.05 51.5 | 48.3 43.0 2.3 2.8 4.4
lamine 1

*) Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hy- -

droxyhydrocinnamate)

Hydroxylamine 1 = N,N-dibenzylhydroxylamine

Example 2:

Processing stability of polypropylene at 260°¢

The procedure of Example 1 is repeated using a polyolefinic compoéition

containing additionally an organic phosphorus compound.

seen in Table Il:
Table TII: Processing stability of polypropylene at 260°C

The results are

mine 1

Stabilizer*) Amount of Internal extrusion Yellowness index
stabilizer pressure during extru— | after extrusion No.
(% by wt.) sion No. (kg/cm?)
1 3 5 1 3 5
Basic '
formulation - 44.1 38.9 | 33.6 3.6 3.9 4.4
Antioxidant A 0.05
+
Phosphite I 0.05 52.5 48.3 45.2 3.7 4.5 5.4
+
Hyd roxyl- 0.05
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*) Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-
hyd roxyhydrocinnamate) '
Phosphite I = tris(2,4-di-tert-butylphenyl) phosphite
Hydroxylamine 1 = N,N-dibenzylhydroxylamine

The results in Table II show that the presence of N,N-~dibenzylhydroxyl-
amine in a polypropylene composition containing both a phenolic anti-
oxidant and an organic phosphorus compound reduces to a minimum discolor—-
ation during processing at high temperatures, the phenol and the phos-

phorus compound performing the functions assigned to them.

Example 3: Processing stability of polypropylenme at 260°C /

Using the same procedure as in Example 2, additional polypropylene compo-
sitions containing both a phenolic antioxidant and an organic phosphite
and a hydroxylamine derivative are examined. The results are given in’
Table III.

Table III:

Stabilizer*) Amount of Internal extrusion Yellowmess index
}stabilizer pressure during ex-} after extrusion No.
(% by wt.) trusion Nq.(kg/cmz)
1 3 5 1 3 5
basic f
fornulation B 46,1 | 38.9 | 37.8]3.3 | 3.4 | 3.6
[Antioxidant A 0.05
Phosphite I 0.05 51.5 | 52.2 | s0.0f 3.5 | 3.9 | 4.4
Hyd?oxylamine'l 0.05
Antioxidant I 0.05 :
ydfoxylamine 2 0.05 'L
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*) Antioxidant A = neopentanetetrayl-tetrakis(3,5-di-tert-butyl-4-
hyd roxyhydrocinnamate)
Phosphite I

tris(2,4~di-tert-butylphenyl) phosphite
Hydroxylamine 1 = N,N-dibenzylhydroxylamine

Hydroxylamine 2 N,N'-dicyclohexyl-N,N‘-dihydroxy-p-xylylenediamine

Example 4: Processing stabili;y of polypropylene at 260°C

Using the procedure of Example 1, additional'polyprOpylene compositions
containing a phenolic antioxidant and a hydroxylamine derivative are ex—
amined. The results are given in Table IV.

Table 1V:
Stabilizer*) Amount of " Internal extrusion Yellowness index
" |stabilizer [pressure during ex-| after extrusion
(% by wt.) jerusion No.(kg/cmZ)l No.
1 5 1 5
asic
formulation - 41.0 : 36.3} 5.0 6.2
o.l
50.4 39.2| 6.2 7.5
0.05

*) Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-~butyl-4-hydroxy-
cinnamate)
Hydroxylamine 4 = di(l-hydroxy-2,2,6,6-tetramethylpiperidin-4~yl)

sebacate

Example 5: Resistance to gas fading of polypropylene compositions

The basic formulation comprises 100 parts of unstabilized polypropylene
(Profaz® 6501, Hercules) and 0.1 parts of calcium stearate. Various
stabilizers to be tested are admixed to the polypropylene as described in
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stabilizers_to be tested are admixed to the polypropylene as described in
Example 1. This mix is extruded once and then granulated. The granules
are compression moulded into 3.2 mm thick plates at 193°C and the yellow-
ness Index of'the specimens is determined accordiﬁg to ASTM D 1925. The
specimen is then subjected for a given period (compare the table below)
at 60°C to a gas fading test according to AATCC Test Method 23. The test
is carried out in a gas fume chamber (Drum_Model No. 8727). The results
are given in Table V below:

Table V:
btabilizer*) Amount of Yellowness index of the specimen
stabilizer after days exposure to gas fadin
(% by wt.) at 60°C i
0 4 14 21 32
Basic .
Formulation - 4.3 1 4.8 (5.1 4.9 ]| 5.7
Light stabilizer . a 0.25
+ 3.5 | 0.1} 0.1} 0.1 2.6
Hydroxylaminel 0.05 .
Antioxidant A 0.1
+ - .
Light stabilizer a 0.25 2.2 |=0.4 {-0.4 | 0.2 | 0.9
+ .
Hydroxylaminel 0.05
Antioxidant A 0.1
+ _ _
Lj_ght stabilizer b 0.25 2.8 2.5 3.2 3.5 4.0
- .
Hydroxylaminel 0.05
Antioxidant A 0.1
+ .
Light stabilizer ¢ 0.25 4.1 | 3.6 | 3.3 { 3.1 | 4.0
+ . .
Hydroxylaminel 0.05
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Stabilizer*) Amount of Yellowness index of the specimen
stabilizer after days exposure to gas fadiné
(% by wt.) at 60°C
0 4 14 21 32
N Antioxidant A 0.l
+* . .
Light stabilizer 4 0.25 3.4 1 2.5 2.7 | 2.3 | 5.2
+
\ Hydroxylamine ] 0.05
Antioxidant A 0.1
+ 2.1 )10 2.1 2.2} 2.3
Hydroxylaminel - 0.05
Antioxidant B 0.1
+
Light stabilizer a 0.25 2.1 |-1.2 |-0.5(-0.2 1.2
+ .
Hydroxylamine 1 0.05
Antioxidant B 0.1
+ .
Light stabilizer p 0.25 2.1 1 2.0 j2.4 ] 2.5 | 4.0
. .
Hydroxylamine | 0.05
o/
Antioxidant B 0.1
+
Light stabilizer ¢ 0.25 3.6 | 2,1 (2.0 1.7 | 3.8
. .
Hydroxylamire 1 © 0.05
Antioxidant B 0.1
+
Light stabilizer d 0.25 3.1 1.8 1.9 2.0 1.8
+
Hydroxylamine 1 0.05
Antioxidant B 0.1
+ 1.8 | 1.0 |0.6{ 1.7 | 1.9
Hydroxylamire 1 0.05




- 37 -

Table V (continued)

Stabilizer*) Amount of Yellowness index of the specimen
stabilizer after days exposure to gas fading
(% by wt.) at 60°C
0 4 14 21 32
Antioxidant A 0.05
. _
Phosphorus cpd. 1 0.05
+ 2.4 | -0.1 jOo.1 ] 1.1 | 6.5
Light stabilizer a 0.25
. . _
Hydroxylaminel - 0.05
*)

Light stabilizer a = bis(2,2,6,6~tetramethylpiperidin-4-yl) sebacate

Light stabilizer b = polycondensation product of 1(2-hydroxyethyl)-
2,2,6,6-tetramethyl-4~hydroxypiperidine and
succlnic acid

'Light stabilizer ¢

polycondensation product of 2,4-dichloro-6-tert-
octyl—aminon-triazine and 4,4'-hexamethylene-
bis-(amino-2,2,6,6-tetramethylpiperidine)
N,N',N",N"'-tetrakis-[4,6-bis-(butyl-(2,2,6,6~tetra-
methylpiperidin-4-yl)-amino)—-s-triazin-2-yl]-1,10-

Light stabilizer d

diamino~4;7-diazadecane

Hydroxylamine 1 N,N-dibenzylhydroxylamine

.Ahtioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hydroxy-
cinnamate)

3,S-di-térﬁ—buty1-4-hydroxytoluene

tris(2,4-di-tert-butylphenyl)phosphite.

Antioxidant B
Phosphorus cpd. I

From the results given in Table V, it is seen that N,N-dibenzylhydroxyl-
amine preveﬁts the discoloration of polypropylene compositions when other
stabilizers are additionally present and when discoloration due to gas
fading 1is induced. The additional stabilizers are sterically hindered
light stabilizers which can be present in combination with phenolic anti-

oxidants or in combination with phenolic antioxidants and organic
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phosphites.

Example 6: Oven ageing of polypropylene compositions at 60°C
The additives are admixed to the polypropylene in solution by the proce-

dure described in Example 1. The stabilized composition is then extrud-

ed once and then granulated.

.Approximately 100 g of the resultant pellets are enclosed in a 120 ml

vessel and exposed in a circulating air oven for the indicated number of
days at 60°C. The colour of the pellets is measured by the yellowness
index. Results are given in Table VI.

Table VI:
ktabilizer*) Amount of Yellovmess index of the specimen after
stabilizer |days exposure to oven ageing at 60°C
(% by .
weight) 0 4 10 14 24 39
Basic formulation T 0.7 | 8.2 |10.3 {13.8 [17.7 [19.9
Light stabilizer a| 0.25
+ -3.0. [-1.1 [-2.3 |[-1.2 | 4.2 | 5.8
Hydroxylaminel 0.05
Antoxidant A _ 0.1
&+
Light stabilizer af{ 0.25 -1.9 |-0.5 |~-1.4 0.3 1.5 3.0
+ ' _ -
Hydroxylaminel 0.05
Antioxidant A 0.l
+
Light stabilizer b{ 0.25 -1,6 | 4.8 ] 7.2 | 9.1 |12.3 |13.8
+*
Hydroxylamine 1 - 0.05
Antoxidant A 0.1
+ .
Light stabilizer ¢| 0.25 0.5 1.3 0.0} 2.3 | 3.5} 6.5
+*
Hydroxylamire 1 0.05
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Table VI (continued) :
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Stabilizer*) Amount of | Yellowness index of the specimen after
Istabili- days exposure to oven ageing at 60°C
zer (% by
weight) 0 4 10 14 - 24 39

Antioxidant A 0.1
+

Light stabilizer 0.25 =0.4 | 1.7 | 0.0 | 2.1 | 2.4 | 3.7
+

Hydroxylaminel 0.05

Antioxidant A 0.1
+ : -1.4 ] 2.8) 2.6 4.5 | 5.2 5.5

Hydroxylamine 1 0.05

Antioxidant B 0.1
+

Light stabilizer 0.25 -2.0 [-0.6 {-1.2 |-0.1 | 2.3 |36.4
+

Hydroxylamine 1 0.05

Antioxidant B 0.1
+

Light stabilizer 0.25 -2.7 ] 3.3 | 5.6 | 7.7 |10.1 |14.1
+

Hydroxylamine 1 0.05

Antoxidant B 0.1
+

Light stabilizer . 0.25 -0.7 [-0.1 |-0.7 | 0.9 | 2.7 | 8.6
-

Hydroxylamine 1 0.05

Antioxidant B 0.1
+

Light stabilizer 0.25 -0.5 |~-0.1 |-0.6 | 1.4 | 1.8 |12.0
+

Hydroxylamine 1 0.05

Antioxidant B 0.1

: + -1.0 |1.9 [2.3 |}&4.7 5.6 |6.3
Hydroxylamine 1 " 0,05




Table VI (continued):

Stabilizer*) Amount of | Yellowness index of the specimen after
stabili~ | days exposure to oven ageing at 60°C
zer (% by
wt.) 0 4 10 14 24 39

N Antioxidant A 0.05
+
Phosphitel 0.05 :
L + -2.3 [-1.2 {~2.7 {=-0.5 |-0.7 1.0
ight stabilizer a| 0.25 '
Y A
Hydroxylamine 1 0.05

*)
Light stabilizer a
Light stabilizer b

bis-(2,2,6,6-tetramethylpiperidin-4-yl) sebacate -

polycondensation product of 1-(2-hydroxyethyl)-2,2,
6.6~tetramethyl-4-hydroxypiperidine and succinic
acid '

Light stabilizer c = polycondensation product of 2,4-dichloro-6-tert-

octyl-amino-s-triazine and 4,4'-hexamethylene~bis~
(amino-2,2,6,6-tetramethylpiperidine)
N,N',N",N“'~tetrakis—[ (4,6,-bis-(butyl-2,2,6,6~
tetramethylpiperidin-4-yl)amino)-s-triazin-2-yl]-

Light stabilizer d

1,10-diamino-4,7-diazadecane

Hydroxylamine 1 N,N-dibenzylhydroxylamine

Antioxidant A = neopentanetetrayl tetrakis—-(3,5-di-tert-~butyl-4-
hyd roxyhyd rocinnamate)
3,S—di—tért—butyl—&-hydroxytoluene

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

Antioxidant B
Phosphite 1

From Table VI it is seen that the discoloration of polyolefinic composi-
tions in the oven ageing test is reduced when these compositions contain
-hydroxylaminé and various other stabilizers. Sultable additional stabi-
lizers are sterically hindered amines or combinations of sterically
hindered amines with phenolic antioxidants, or with phenolic antioxi-
dants and organic phosphites. '
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Example 7: Resistance to gas fading of polypropylene compositions

test, as described in Example 5.

‘Polypropylene compositions are prepared and subjected to a gas fading

For this purpose, 4 g of pellets to be

tested are place in an open 20 ml vessel and then left in a gas fume
chamber at 60°C. The results are given in Table VII:

Table VII:
Stabilizer*) Amount of Yellovmess index after days exposure to
stabilizer gas fading at 60°C
(X by wt.).
0 15 30 45
Basic formu-
Antioxidant A 0.15
+ T ~10.9 | -8.1 -2.6 5.4
Hydroxylamine l 0.05
Antioxidant A 0.05
+
Phosphitel 0.05 -7.0 | -6.2 -4.7 -3.5
+
Hydroxylamine 1 0.05

Antioxidant A

Hydroxylamine 1
Phosphite I

From Table VII it is

= neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hy-

droxyhydrocinnamate)

N,N-dibenzylhydroxyl amine

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

seen that N,N-dibenzylhydroxylamine inhibits the gas

fading discolouration of polyolefinic compositions containing a phenolic

antioxidant or a combination of a phenolic antioxidant and an organic

phosphite.

Example 8: Processing stability of polypropylene at 260°C

Using the procedure described in Example 1, a variety of stabilized poly-

propylene compositions are prepéred. Various phenolic antioxidants are
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used Iin combination with N,N—dibenzylhydfoxylamine.

is given in Table VIII.

Table VIII:

The yellowmess index
of the épecimens, determined after the first, third or fifth extrusion,

Stabilizer*)

Amount of stabi-
lizer (% by wt.)

Yellowness index after

extrusion No.

1 3 5
Basic formu-
lation - 5-2 5.7 6.5
Antioxidant A 0.1
+ 4.3 5.2 10.8
Hydroxylamine 1 0.05 ' '
Antioxidant B 0.1
+ 4.8 5.9 5.9
Hydroxylaminel 0.05
Antioxidant C 0.1
+ 4.5 5.5 9.1
Hydroxylamine 1 0.05 '
Antioxidant D 0.1
+ : 4,1 5.0 6.7
Hydroxylaminel 0.05 :
Antioxidant E 0.1
+ 4.5 5.2 6.8
Hydroxylamine 1 0.05
‘Antioxidant F 0.1
+ 4.5 5.5 8.3
Hydroxylamine ] 0.05
Antioxidant G 0.1
+ 5.7 8.4 14,2
Hydroxylamine 1 0.05
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Table VIII: (continued)
tabilizer*) Amount of Yellowness index after
stabilizer extrusion No.
(% by wt.)
> 1 3 5
Antioxidant B 0.1
+ 5.8 | 7.1 17.3
Hydroxylamine 1 0.05
Antioxdant I - 0.1
+ . 8.3 9.0 11.6
Hydroxylamine 1 0.05
Antioxidant J 0.1 .
+ _ 3.8 4.6 5.5
Hydroxylamire 1 0.05
Antioxidant K 0.1
+ 3.7 4.2 5.6
Hydroxylamine 1 0.05
Antioxidant L 0.1
+ 4.4 5.4 9.1
Hydroxylaminel | 0.05
*)
Antioxidant A

= neopentanetetrayl tetrakis-(3,5-di-tert-butyl-4-
hydroxyhydrocinnamate
Antioxidant B

= 3,5-di-tert-butyl-4-hydroxytoluene
Antioxidant C

= ‘n~octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinna-
mate :
Antioxidant D

= 1,2,3-trimethyl-2,4,6-tris(3, 5-di-tert-butyl-4-hy-
droxybenzyl) benzene
Antioxidant E

= thiodiethylene bis(3,S-di-tert—buty1—4-hydroxyhydro—
cinnamate
Antioxidant F

= 3,6-dioxaoctamethylene bis(3-methyl-5—-tert-butyl-4-
hydroxyhydrocinnamate
Antioxidant G

= bis(3,5~di-tert-butyl-4-hydroxyhydrocinnamoyl)hydra—-
zide
Antioxidant H

= 1,1,3-tris(2-methyl-4-hyd roxy-5~tert-butylphenyl)-
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butane :
Antioxidant I = 2,2"'-ethylidene-bis(4,5-di~tert-butylphenol)
Antioxidant_J = 1,3;5-tris(3,5-di—tert—butyl-é-hydroxybenzyl) iso-
| cyanurate
Antioxidant X = 1,3,5~tris[2-(3,5-di~-tert-butyl-4-hydroxycinnamoyl-

oxy)—-ethyl] isocyanurate _
Antioxidant L = 3,5-d1(3,S;di—tert—butyl—4-hydroxybenzy1)mesitol.
Hydroxylamine 1

N,N-dibenzylhydroxylamine

Example 9: -Processing stability of polypropylene at 260°C

Using the procedure described in Example 2, a variety of stabilized poly-
propylene compositions are prepared. Mixtures of phenolic antioxidants
and organic phosphites in the presence of hydroxylamine as stabilizers
are employed. The yellowneés index of the specimens, determined after
the first, third and fifth extrusion, is given in Table IX. -

Table IX:
Stabilizer*) Amount of . Yellowness index after
' stabilizer extrusion No.
(% by wt.)
1 3 5
Basic _
formulation 0.1 5.2 5.7 6.5
Antioxidant A 0.1 *
. )
+*
Hydroxylamire 1 0.05
Antioxidant A 0.1
+*
Phosphite ITX 0.05 4.6 4.7 6.5
e )
Hydroxylamire 1 0.05
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Table IX:
Stabilizer*j Amount of Yellowness index after
‘|stabilizer extrusion No.
(X by wt.)
1l 3 5
Antioxidant A 0.1
<+
Phosphite IV 0.05 4.3 4.6 4.6
+
Hydroxylaminel 0.05
Antioxidant A 0.1
S
PhosphiteV 0.05 4.5 4.8 6.0
+
Hydroxylamine 1 0.05
Antioxidant A 0.1
+
Phosphite VI - 0.05 4.5 5.6 7.5
. .
Hydroxylamire 1 0.05
d
Antioxidant A = peopentanetetrayl ;dprakisf(B,5-di—tert—buty1-4—
hydroxyhydrocinnamate)
Antioxidant C = p~octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinna-

mate
tris(2,4~di~tert-butylphenyl) phosphite

Phosphite 1
Phosphite II

3,9-distearyloxy-2,4,8,10-tetraoxa-3,9-diphosphé-_

[5.5]undecane

Phosphite IIL
Phosphite IV

tris(p-nonylphenyl) phosphite
3,9-di[2,6-di~tert-butyl-4-(2-n-octadecyloxycar-

bonylethyl)phenoxy]2,4,8,10-tetraoxa-3,9-diphospha-

[5.5]undecane
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Phosphite V tetrakis(2,4-di-tert-butylphenyl)-4,4'~bis(diphenyl-
) ene) phosphonite
Phosphite VI

Hydroxylamine 1 = N,N~dibenzylhydroxylamine

dilauryl phosphite

Example 10: Processing stability of polypropylene at 260°C

Using the procedure described in Example 1, polypropylene compositions
containing a phenolic antioxidant and N,N-dibenzylhydroxylamine are
prepared. These compositions are tested for their yellowing character-
istics at high temperature extrusion. A variety of polypropylene sub-

strates are examined.

Table X:
r
tabilizer Amount of Yel_lowness index after
nd/or stabilizer extrusion No.
substrate*) 4 by' wt.) 1 3 5
SubstrateV - 5.2 5.7 6.5
Substrate V -
+ o ]
Antioxidant A 0.1 4.3 5.2 10.8
+
Hydroxylamire 1  0.05
SubstrateW - 4.8 8.1 7.8
Substrate W -
+*
Antioxidant A 0.1 : 5.8 7.2 9.9
+
Hydroxylamine 1 0.05
SubstrateX - 3.8 4.2 4.7_
SubstrateX -
+ .
Antioxidant A 0.1 3.8 3.7 7.4
+
Hydroxylamine 1 0.05
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Table X:
i
Stabilizer ' Amount of Yellowness index after
and/or stabilizer extrusion No.
substrate*) (% by wt.) 1 3 .5
SubstrateY _ - 4.9 5.8 6.6
- Substrate Y -
+
Antioxidant A 0.1 4.6 5.6 11.1
+
Hydroxylamine 1 0.05
Substrate 2 - 1.8 2.7 2.4
SubstrateZ -
+
Antioxidant A’ 0.1 . 1.8 3.0 6.8
+
Hydroxylamine 1 0.05
*) _
Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hy-

droxyhydrocinnamate)
Hydroxylamine 1 = N,N-dibenzylhydroxylamine
Substrate used: Each substrate contains polypropylene resin plus 0.1 %

by weight calcium stearate.

Substrate V = profai® 6501, Hercules
Substrate W = Fortilenégl Soltex
Substrate X = rud®, cuit

Substrate Y = 8600, Arco

Marled® GP, Phillips

Substrate 2

Example 11: Processing stability of polypropylene at 260°C

The preparation and test procedures describéd in Example 1 are carried
out except that other hydroxylamine derivatives are substituted for N,N—h
di-benzylhydroxylamine (compare Table XI). The results in Table XI show
that the hydroxylamine derivatives produce an additional stabilizing
effect, particularly N,N-di-n-octylhydroxylamine.
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Table XI:
Stabilizer *) |Amount of Internal extruder Yellowness index
{stabilizer | pressure during ex~ | after extrusion
(% by wt.) trusion No.(kg/cm?) | No.
1 3 5 1 3 5
Basic
formulation -
- 43.0 |39.9 |35.7 4.3 16.1§ 7.4
Antioxidant A 0.1
+ 49.4 (48.3 [45.2 1.7 } 2.7 | 4.1
Hydroxylaminel 0.05
Antioxidant A 0.1
* 50.4 [48.3 45.2 5.7 | 8.0 |l0.0
Hydroxylamine2 0.05
Antioxidant A 0.1
+ 51.5 |50.4 |47.3 5.0 | 7.9 }ll1.1
Hydroxylamineé 0.05
Antioxidant A 0.1
+ 48.3 147.2 |43.0 2.9 } 5.3 {10.8
Hydroxylamine5 0.05
Antioxidant A o.1
+ 49.4 147.3 |44.1 1.5 ] 3.0 | 3.7
Hydroxylamine6 0.05
Antioxidant A 0.1
' + 52.5 |51.5 {49.0 7.1 1 9.5 {11.7
Hydroxylamine 7 0.05
Antioxidant A o.l .
+ 52.5 |51.1 [48.3 6.7 | 9.0 [11.1
Hydroxylamine 8 0.05
Antioxidant A 0.1 -
+ 50.4 [51.5 [49.4 7.0 | 9.2 |11.2
Hydroxylamine 9 0.05 '
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*)
Antioxidant -A = neépentanetetrayl tetrakis(3,5-di-tert-butyl-4-hy-
' droxyhydrocihnamate)
Hydroxylamine 1 = N,N-dibenzylhydroxylamine
Hydroxylamine 2 = N,N'-dicyclohexyl—N,N'-dihydroxy-p-xylylenediamine

Hyd roxylamine &4 = di(l—hydroxy—2,2,6,6-tetramethy1piperidin—4—yl)
sebacate

Hyd roxylamine S = N-cyclohexylhydroxylamine

Hydroxylamine 6 = N,N-di-n-octylhydroxylamine ‘

Hydroxylamine 7 = l-hydroxy-2,2,6,6-tetramethyl-benzoxypiperidine

Hydroxylamine 8 = l-hydroxy-2,2,6,6-tetramethyl-4-(3,5-di~tert-butyl~-
4-hydroxyhydrocinnamoyloxy)piperidine

Hydroxylamine 9 = N-(l-hydroxy-2,2,6,6~tetramethylpiperidin-4-yl)

g¢—-caprolactam

Example 12: Proceésing stability of polyethylene at 2749

Using the procedure described in Example 1, a basic formulation compris-
ing high density polyethylene (Huﬂ§L4903, Phillips) is compounded with
the indicated stabilizers and extruded. The yellowness index and the
melt flow index according to ASTM D-1238 (Condition N) are measured. The
results are given in Table XII below.: .
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Table XII:

Stabllizer*) Amount of Melt flow index] Yellowness index
stabilizer dfter extrusion| after extrusion
(Z by wt.) No.(g/10 min.) | WNo.
1 5 1 3 5
Basic
formulation - - - ]2.9 1.7 -10.7/-10.9]/-10.9
Antioxidant A 0.04
+ 4.5 4.1 -3.813.917.1
Hydroxylaminel 0.02
Antioxidant A " 0.04
+ 4.8 4.7 5.0 | 3.4 | 7.6
Hydroxylaminel 0.04 :
Antioxidant A 0.04
+ 4.9 5.2 -7.3 |-1.5 | 4.1
Hydroxylaminel 0.08
Antioxidant A 0.02
+
Phosphite I o 0.02 5.1 4.7 =5.9 | 0.4 ] 4.1
.+
Hydroxylaminel 0.04
Antioxidant I 0.02
+ .
Phosphite I 0.02 4,8 4.5 -5.2 { 2.0 | 5.
+ ) '
Hydroxylaminel 0.04
’
*)
Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hy-
droxyhydrocinnamate)
Antioxidant I = 2,2'-ethylene~-bis(4,6-di-tert-butylphenol)
Phosphite I = tris(2,4-di-tert-butylphenyl) phosphite

Hydroxylamine 1 = N,N-dibenzylhydroxylamine



Example 13: Processing stability of polyethylene at 274°C

Using the procedure described in Example 12, QariOus polyethylene compo-
sitions containing a phenolic antioxidant with or without N,N~-dibenzyl-
hydroxylamine are tested for processing stability. The yellowness index
and the melt flow index of the specimens are measured. The results are
given in Table XIII below. '

Table XIII:

Stabilizer* Amount of Melt flow index| Yellowness index
‘'stabilizer after extrusion| after extrusion
(% by wt.) no. (g/10 min.)| no.
1 5 1 3 5
Substrate R - 2.9 2.1 -9.6 |-8.7 [-7.7
Substrate R -
+ .
Antioxidant C 0.0l 4.9 3.1 -8.1 [=4.5 [-3.5
C o+
Hydroxylaminel 0.01
SubstrateR -
-
Antioxidant C 0.02 3.1 2.5 -9.9 |[~9.7 [-9.3
+
Hydroxylamine 1 0.02
Substrate S - 3.1 2.0 -8.7 | -8.8} -7.2
Substrate 8 - '
+ .
Antioxidant A 0.02 4.6 | 3.6 -7.3 |~4.2 |-1.0
&+
Hydroxylamine 1 0.02
SubstrateT .- 52.0 47.8 -7.9 |-8.1 |-7.4
SubstrateT —
+ .
Antioxidant A 0.02 58.9 57.0 -7.4 |=5.8 |=4.2
+
Hydroxylamine 1 0.02 -




Table XIII (continued):
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Stabilizer*) Amount of Melt flow index | Yellowness index
stabilizer after extrusion jafter extrusion
(% by wt.) no. (g/10 min.) | No.
1 . 5 1 3 5
Substrate U - 132.0 | 23.5 |-6.1 |-5.2 |-2.9
SubstrateU -
+
Antioxidant A 0.02 34.0 35.6 -5.7 1.8 |11.1
+*
Hydroxylamire 1 0.02

*)
Antioxidant A

Antioxidant C

Hydroxylamine 1
Substrate R
Substrate S
Substrate T
Substrate U

' Example 14:

formulations (Profax<§k501, Hercules) containing 0.1 % by weight of cal-
cium stearate, a phenolic antioxidant and N,N-dibenzylhydroxylamine are

prepared.

compression moulded into 3.2 mm thick plates as described in Example 5.

Another portion of the polyprbpylene formulations is extruded five times

= neopentanetetrayl tetrakis—(3,5-di¥tert-buty1-4- ;

hydroxyhydrocinnamate)

= n-octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinna-

mate

N,N—dibenzylhydroxylamine
Hﬂﬁﬁlé903, Phillips, high density polyethylene

-Chemple@ 5602, Chemplex, high density polyethylene
DND6§>1062, Union Cafbide, low density polyethylene
= Exxon polyethylene, linear low density polyethylene

(Unipol process)

before being moulded into plates.

The yellowness index of the test plates is determined. The specimens are
then exposed to ageing in a circulating air oven at 150°C.

ness index of the specimens is measured at defined intervals until de-

composition sets in.

Following the general procedure of Example 6, polypropylene

One portion of these formulations is extruded once and then

The yellow-



or

- 53 -

A specimen 1s considered to be decomposed when cracking or browning of

the corners occurs. The test results are given in the table below.



Table XIV
lStabilizer Amount of Yellowness index after Yellowness index atfter Hours to decompusition .
stabilizer hours (one extrusion) hours (5 extrusions)
(% by wt.)
0 100 325 485 1000 0 100 325 485 1000 1 extrusion 5 extrusions
i
Basic ;
formulation - 3.6 - - - - 4.4 - - - - 20 20
Antioxidant A 0.1 _
+ : 2.3 110.71 28| 36| 45 4.4 14 | 30 | 39 | 47 1105 1040
Hydroxyl- 0.05
amine 1

*)

Antioxidant A = neopentanetetrayl tgtrakis(3,S-di-tert-butyl—4-hydroxyhydrocinnamate)

Hydroxylamihe 1 = N,N-dibenzylhydroxylamine

- PG -




Example 15: Processing stability of polypropylene at 260°C

Following the procedure of Example 11, N,N-di-tert-butvlhydroxylamine is
substituted for N,N-dibenzylhydroxylamine in the stabilized poiypropylene
composition. The results are given in Table XV below.

Table XV:
Stabilizer*) Amount of Internal extruder Yellowness index
stabilizer pressure during ex- | after extrusion No.
(% by wt.) |. trusion No.
(kg/cm?)
1 3 5 1 3 5
Basic - 37.8 | 35.7 - 3.6 4.3 4.8
formulation
Antioxidant A 0.1
+ 50.4 . 48.3 52.2 | 1.9 4.9 7.1
Hydroxyl- 0.05
amine 10
*)
Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-
hydroxyhydrocinnamate)

Hydroxylamine 10 = N,N-di~-tert-butylhydroxylamine

Example 16: Processing stability of polypropylene at 260°C

Using the procedure of Example 1, polypropylene compositions containing,
in addition to the phenolic antioxidant, a thiosynergis;, are prepared.
The processing stability of these compositions is tested by measuring

~ the internal extruder pressure and the yellowness index values of the
individual specimens during several successive extrusions. The results

are seen in Table XIV below:



Table XVI:
Stabiliier*) Amount of | Internal extruder H Yellowness index
stabilizer | pressure during ex- | after extrusion No.
(% by wt.) | trusion No.
(kg/cm?)
1 3 5 1 3 5
Basic
formulation - 37.8( 35.2 - 3.6 4.3 4.8
Antioxidant A 0.1 |
+
Thio~
synergist p 0.05 52.5]50.4 |49.4 { 2.2 | 3.2 | 4.2
+
Hyd roxyl- 0.05
amine 1
%)
Antioxidant A = neopentanetetrayl tetrakis(3,5-di-tert-butyl-4-hy-

droxyhydrocinnamate)

Thiosynergist p distearylthiodipropionate

Hydroxylamine 1 N,N-dibenzylhydroxylamine

Examples 17-20: PFollowing the procedure described in Examples 5 and 6,

polypropylene specimens are prepared and tested for resistance to gas
fading and oven ageing. The specimens under test contain the following
stabilizer combinatious: . .,

Example 17: an ultraviolet light absorber;

Example 18: an ultraviolet light absorber and an organic phosphite
Example 19: an ultraviolet light absorber and a sterically hindered amine
Example 20: a sterically hindered amine, an organic phosphite and a thio-

' synefgist

All these specimens exhibit reduced yellowing when a hydroxylamine deriv-
ative is additionally used.
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Example 21: Effect of calcium stearate on the discoloration of poly-
propylene processed at 260°C

Using the procedure described in Example 1, polypropylene (Profa£§>6501,

Hercules) is extruded and the yeilowness index determined in each case

after the first, third and fifth extrusion. The basic formulation con-

tains no calcium stearate in contrast to Example 1. The test plates are
moulded at 232°C.

Results are seen in Table XVII below:

Table XVII:

Stabilizer*) Amount of Yellowness index after
stabilizer extrusion No.
(% by wt.) 1 3 5
Basic ]
formulation = 1.6 2.5 2‘?
Antioxidant A 0.1
., * 2.2 8.0 12.8
Hydroxylaminel 0.05
Calcium stearat 0.1
+ : 1.0 1.8 3.3
Hydroxylamine 1 0.05
Calcium stearate 0.1
+
Antioxidant A 0.1
+ . 1-0 1.5 400
Hydroxylamire 1 0.05

*) Hydroxylamine 1 = N,N~-dibenzylhydroxylamine
Antioxidant A = neopentanetetrayl tetrakis(3,5-tert-butyl-4-
hyd roxyhydrocinnamate

Example 22: Effect of calcium stearate on the discolouration of high
density polyethylene processed at 2749(C

Using the procedure of Example 12, high density polyethylene (HHﬁ§L4903,
Phillips) is extruded and the yellowness index of the specimens is then

measured in order to determine the discoloration. The basic formulation



contains no_calcium stearate. The test plates are moulded at 193°C.
The results are listed in Table XVIII below:

Table XVIII

Stabilizer*) Amount of Yelloﬁness index after
stabilizer extrusion No. '
(% by wt.) 1 3 5
Basic
formulation - ' -2.2 -2.9 -2.8
Antioxidant A 0.1
+ -1.0 3.1 5.6
Hydroxylamire 1 0.05
Calcium stearate 0.1 : :
+ : -3.9 -2.3 -1.3
Hydroxylamire 1 0.05
Calcium stearate 0.1
+
Antioxidant A 0.1 )
+ -2.6" -0.6 0.8
Hydroxylamire 1 0.05

*) Hydroxylamine 1 = N,N-dibenzylhydroxylamine
Antioxidant A = neopentanetetrayl tetrakis-(3,5-di-tert-butyl-4-
hydroxyhydrocinnamate)

Example 23: Effect of calcium stearate on processing stability of high
' density polyethylene at 274°C

Using the procedure of Examples 12 and 22, melt flow indices of high
density polyethylene (HHM314903, Phillips) are determined after one,
three or five extrusions. The basic formulation contains no calcium

stearate. The results are seen in Table XIX below.



<

Table XIX:
Stabilizer*) Amount of Melt flow index after
' stabilizer extrusion No. (g/10 min)
(% by wt.) 1 3 5
- Basic
formulation - 4.5 3.5 2.5
Antioxidant A 0.1
T+ _ 5.8 5.75 5.75
Hydroxylamine 1 0.05
Calcium stearat% 0.1
+
Antioxidant A 0.1 '
+ 5.8 5.75 5.75
Hydroxylamire 1 0.05

*#) Hydroxylamine 1 = N,N—dibenzylhydroxylaﬁine
Antioxidant A = neopentanetetrayl tetrakis-(3,5-di-tert-butyl-4-
hyd roxyhydrocinnamate)
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Patent Claims

0138767

1. A stabilized composition, which comprises a) a saturated polyolefin

or a mixture of such polyolefins, b) at least one stabilizer or a mixture

of stabilizers from the group of the phenolic antioxidants, the steri-

cally hindered amines, the ultraviolet light absorbers, the organic

phosphorus compounds, the metal salts of fatty acids or the thiosyner-

gists, and ¢) at least one hydroxylamine derivative of the formulae I to-

XIV, or a mixture of such derivatives

-
Tz-—T Tl
OH

2

\
/\
R,CH, CH,
- -n
[~ R.CH CH R ]
1 2\ / 3 / 1
y Xy
| / \
HO—N -—n—-——n¢
\ / !
/N
R,CH, CH,
- -_‘P

(1),

(11},

(11I),

R RO
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I-E-CO-NH-CHZ-ORIO

(IV),

(v),

(vI),

(VI1),

* [ L M S *



(VIII),

(IX),

(X),

(XI),

* c L M K *



(X1I),

(XIII), or

(XIV),

provided that components b) and c) are not identical, in which formulae

Ty is‘C1~Cgsaikyl. Cs-Cjacycloalkyl, Cy~Cgaralkyl, which is unsubstituted

or substituted by C;-Csalkyl or by one or two halogen atoms, or wherein

g is 1, 2, 3 or 4; wherein, when g is 1, Ty is hydrogen, or has one of

the meanings given for Tj; wherein, when g is 2, Ty is C2-Cjzalkyleéne,
Cg-Cipocycloalkylene, Cg-Cjparylene, Cg-Cjpalkylenearylenealkylene, or a:

radical

‘AR AR
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C<3 /CH3
-CHd *:yf-t\;-cq -
N/
/ \
cd C

3 H

3

wherein, when g is 3, T3 is C3-Cgalkanetriyl, or a radical

|
ca,

cHd *» CH
YAV A
L

-CHZ—' '-CHZ-

\/
l

CHB

wherein, when g is 4, Ty is C4-Cgalkanetetrayl; wherein R; is hydrogen or
methyl, n is 1 or 2; when n is 1, Ry is hydrogen or C;-Cjigalkyl which can
be optionally fhterrﬁpted by one or more oxygen atoms, however, where
there are several oxygen atoms they are noE in direct contact, or
cyancethyl, benzyl, glycidyl, a monovalent aliphatic, cycloaliphatic,
araliphatic or aromatic acyl radical, a monovalent acyl radical of a
carbamic acid, a monovalent radical of a phosphorus-containing acid, or a
monovalent silyl radical; or wherein, when n is 2, Ry is C;~Cjzalkylene,
C4q4-Cpzalkenylene, xylylene, an aliphatic,-cycloaliphatic,-araliphatic or
aromatic diacyl radical or dicarbamoyl radical, or a divalent radical of
a phosphorus-containing acid, or a divalent silyl radical; and wherein p
is 1, 2 or 3, R3 is hydrogen, C3~Cjzalkyl, Cg~Cycycloalkyl, C7-Cg-
aralkyl, Cz-Clgalkanoyl, C3~Csalkenoyl or benzoyl; and wherein, when p is
1, R4 is hydrogen, C3-Cigalkyl, Cs-Cjcycloalkyl or Cz-Cgalkenyl which is
unsubstituted or substituted by cyano or contains a carbonyl-containing
group or an acylamino group, or R4 is glycidyl, a group of the formula
-CH;~CH(OH)-Z or a group of the formula -CONH-Z wherein Z is hydrogen,
methyl or phenyl; or wherein, when p is 2, Rq is Cy-Cjzalkylene,

* [4 L M s *
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Cg—Clzarylene, xylylene, a group -CH3CH(OH)-CH3~, or a group -CH3-CH(OH)-
CH-0-X-0~CH-CH(OH)-CHz~ wherein X is Cz-Cjgalkylene, Cs—Clsarylene or
Cg-Clacycloalkylene; or, provideé that R3 is not alkanoyl, alkenoyl or
benzoyl, R4 is an aliphétic, cycloaliphatic or afomatic diacyl radical or
dicarbamoyl radical, or a keto group; or when p is 1, R3 and R4 form a
cyclic aliphatic or aromaqic 1,2-or 1,3-diacyl radical or together form a

divalent aliphatic monocacyl radical; or Rq is a radical

N
AN
|-

N N

\/

N

/\

Tg Ty

where Tg and Tg are independently of one another hydrogen, or C;~Cjg-
alkyl, or wherein, Tg and T9 together are C4-Cgalkylene, or 3-oxapenta-
methylene; and where, when p is 3, R4 is 2,4,6-triazinyl; wherein when
n is 1, Rg is C3~Cgalkylene or hydroxyalkylene or Cy-Cjyjzacyloxyalkylene;
or wherein, when n is 2, Rs is a group (-CHz)2-C(CHz-)2: and wherein Rg
is hydrogen, C;-Cjyjzalkyl, allyl, benzyl, qucidyl or Ca-Cgalkoxyalkyl:
and wherein, when n is 1, R7 is hydrogen, C;-Cjzalkyl, C3-Csalkenyl,
C7-Cgaralkyl, Cs-Cjycycloalkyl, Cp-Cghydroxyalkyl, C3-Cgalkoxyalkyl,
Cg-Ciparyl, glycidyl, a group of the formula =(CH2 }p~0-C0-Q or of the
formula ~(CHy)p-COO-Q wherein m is 1 or 2, and Q is Cy-Cgalkyl or phenyl:;
or wherein, when n is 2, Ry is C2-Cjjalkylene, Cg-Cjzarylene, a group
-CH2-CH(OH)~CH3-0-X-0-CH2-CH(OH)-CH3- wherein X is C3-Cjpalkylene,
Cg-Cisarylene or Cg~Cjzcycloalkylene, or a group ;CH2-CH(OZ')-CHZ-(OCHZ-
CH(QZ')-CHz )2~ wherein Z' is hydrogen, C3-C;galkyl, allyl, benzyl,
Cy-Cjzalkanoyl or benzoyl: or wherein Q) is -N(Rg)~-or -0~-, E is C;-C3~-
alkylene, or a group -CHp~CHRg-O- wherein Rg is hydrogen, methyl or
phényi or wherein E is the group -(CH3z)3-NH- or a-direct bond; and
wherein R1g is hydrogen or C;-Cygalkyl, Rg is hydrogen, C3-Cpgalkyl.
Cg-Cycycloalkyl, C;-Cjyaralkyl, cyanoethyl, Cg-Crparyl, or the group
-CH2-CH(Rg)-0OH wherein Rg has the meaning defined above, or wherein Rg

finally is a group of the formula

A
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Rl\ C<3/CHZRI
N
—e N-CE’
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CH3 CHZRI

‘G-N-E°CO-NH-CHZ-OR

RVAY

Cd, = o CH
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1CH2 T CHZR1

OH
wherein G is C3-Cgalkylene or Cg-Cyzarylene, or wherein Rg is also a

2

group -E-CO-NH-CH2-OR)g; Formula VII denotes the recurring structural
unit of a polymer where T3 is ethylene or 1,2-propylene, or T3 is the
recurring structural unit in a copolymer of an -olefinic radical with an
alkyl acrylate or methac;ylate. where k is from 2 to 100; T4 has the same
meaning as Ry when p is 1 or 2, with the proviso that compounds of the
formula VIII wherein M and Y are a carbonyl group, Ts is methyl and Tg

is ﬁéthyl or ethyl, or Ts and Tg together ;re tetramethylene or penta-
methylene and T4 is hydrogen, C;-Cjgalkyl, C3-Cjz2alkylene or xyiylene are
excluded; Tg is methyl; Tg is methyl or ethyl, or T5 and Tg together

form tetramethylene or pentamethylene or a mixture of said hydroxylamine
derivatives; M and Y are independently of one another methylene or
carbonyl; L denotes straight-chain or branched C4-C7alkylene, 3-oxapenta-
methylene or 3-hydroxyazapentamethylene; T7 has the same meaning as Ry;
Tip and Ty3 are independently of one another Cj-Cjjzalkylene or Ti) is a

group of the formula

N

/A

24—

I
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and Tj2 is a gréup of the formula

—Na—ccaz)a-lit—(caz)b-T—E(cnz)C-Tﬂgu

where a, b and ¢ are independently of one another 2 or 3, and 4 is 0 or
1; wherein e is 3 or 4; and T;3 has the same meaning as R; with the

proviso that Tj3 is not hydrogen when n is 1.

2. A composition according to Claim 1, wherein the hydroxylamine is a
compound of the formula I, where g is 1 and the radicals T} and T

together have from 6 to 36 carbon atoms.

3. A composition according to Claim 2, wherein Ty is hydrogen and T; is
Cg-Cracycloalkyl; or wherein T) and T; have the same meaning and are

C4-Cigalkyl, cyclohexyl or benzyl.

4. A composition according to Claim 3 wherein the hydroxylamine of the
formula I is N,N-di-tert-butylhydroxylamine, N,N—di-n-octylhfdroxylamine,
N-cyclohexylhydroxylamine, N-cyclododecylhydroxylamine, N,N-dicyclohexyl-
hydroxylamine, or N,N-dibenzylhydroxylamine, or a mixture of the

abovementioned hydroxylamines.

5. A composition according to Claim 1, wherein the hydroxylamine
derivative is a compound of the formula I, wherein g is 2, T; is
cyclohexyl and T3 is p-xylylene; or wherein the hydroxylamine derivative
is a compound of the formula II, where n is 2, R} is hydrogen, and Ry is

sebacoyl.

6. A composition according to Claim 1, wherein component b) is a phenolic'

antioxidant.

7. A composition according to Claim 6, wherein component b) additionally

contains an organic phosphorus compound.

8. A composition according to Claim 6, wherein component b) additionally

* [ L M H *
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contains a sterically hindered amine as light stabilizer.

9. A composition according to Claim 6, wherein component b) additioﬁally

contains a thiosynergist.

10. A composition according to Claim 6, wherein component b) additionally

contains an ultraviolet light absorber.

1l1. A composition according to Claim 8, wherein component b) additionally

contains an organic phosphorus compound.

12. A composition according to Claim 11, wherein component b)

additionally contains a thiosynergist.

13. A composition according to Claim 8, wherein component b) additionally

contains an ultraviolet light absorber.

l4. A composition according to Claim 10, wherein component b)

additionally contains an organic phosphorus cowmpound.

15. A composition according to Claim 1, wherein component b) contains a

sterically hindered amine as light stabilizer.

16. A composition according to Claim 1, wherein component b) is the metal

salt of a fatty acid.

17. A composition according to Claim 16, additionally containing a

phenolic antioxidant as component b).

18. A method of stabilizing a saturated polybléfin or a mixture thereof
against oxidative, thermal or radiaﬁion—induced degradation which
comprises adding to the substrate (a), b) a stabilizer or a miitu:e of
stabilizers selected from the group of the phenolic antioxidants, the
sterically hindered amines, the ultraviolet light absorbers, the organic
phosphorus compounds, the metal salts of fatty acids and the

thiosynergists, and c) at least one hydroxylamine derivative or a mixture

* [ L L] H *
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of hydroxylamine derivatives according to Claim 1, provided that
components b) and c) are not identical.

) * c L N S *



