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Additive Mixtures

The present invention relates to an additive mixture containing a sorbitol derivative, a
hydrazine derivative and optionally a lubricant and / or an antioxidant, as well as to an
additive mixture containing a sorbitol derivative and a lubricant, to the use of said additive
mixtures as clarifying agents for polypropylene homo or copolymers and to polypropylene
homo or copolymers containing the described additive mixtures.

Mixtures containing nucleating agents and waxes are described for example in
EP-A-476,401, US-A-5,958,319, US-B-6,300,398 and US-A-5,856,385. Phenyl-alkanoyl-
hydrazines are described for example in US-A-3,773,722. A reaction product of
dibenzylidene sorbitol with phenylhydrazine or its derivative is described for example in the
abstract of JP-A-60/042,385. A polyolefin composition comprising a dibenzylidene sorbitol
compound and a specific hydrazide is described for example in US-B-6,518,339.
Polypropylene compositions are described for example in WO-A-02/46,300.

The polypropylene homo or copolymers containing the additive mixtures of the present
invention exhibit excellent optical properties at considerably reduced side effects (such as
discoloration, emission of malﬂodorants, migration or plate-out of low-molecular weight
substances etc.) originating e.g. from the additives or any transformation products of the

Sadme.

The present invention relates in particular to an additive mixture containing the components
(A), (B) and optionally (C), wherein
component (A) is at least one compound of the formula ([)

(R)

P, 0
O

O~ 0

(CHOH),,

/

CH,OH
wherein
D iS zero or 1;
m and n are independently of one another an integer from zero to 3; and
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the radicals R are independently of one another C4-Cgalkyl, C{-Cgalkoxy, hydroxy,
halogen, C4-Cgalkylthio, C1-Cgalkylsulfoxy or 2 radicals R form together with 2

adjacent carbon atoms of the unsaturated parent ring a 5- to 7-membered carbocyclic

or heterocyclic ring; component (B) is at least one compound of the formula (Il)

Al\ 0 Ay

H0—</ \>—(CH2)X C—NH—NH— g—(CHz)y 7N\ __op (1)

wherein

X and y are independently of one another an integer from 2 to 10;

the radicals A1, A2 and A; are independently of one another C4-Cqpalkyl,
Cs-Cqocycloalkyl unsubstituted or substituted by 1 to 3 C4-Cpalkyl; phenyl
unsubstituted or substituted by 1 to 3 C4-Cqpalkyl; or C;-C2phenylalkyl, and

the radicals A, and A3 are additionally hydrogen;

with the proviso that at least one of the radicals A; and A is branched C3-Cqpalkyl,
Cs-Cq2cycloalkyl unsubstituted or substituted by 1 to 3 C41-Cypalkyl; phenyl
unsubstituted or substituted by 1 to 3 C1-Cqpalkyl; or C;-Ciophenylalkyl; and

component (C) is a lubricant or a mixture of lubricants.

According to another aspect of the present invention, there is provided an additive

mixture comprising components (A), (B) and (C), wherein component (A) is at least

one compound of formula (I-1), (I-2) and (I-3);
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CHOH
CH20H
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(1-2)
CHOH
CHQOH
/ \>—CH3
H;0 / \> i
CH3 (I-3)
CHOH
CHQOH

component (B) is a compound of formula (lI-1); and

(H3C);C C(CH3)3
O o /

(H3C)3C C(CH3)3

component (C) Is at least one lubricant selected from the group consisting of
Fischer-Tropsch wax, high-pressure polyethylene wax, Ziegler-Natta polyethylene
wax, metallocene polyethylene wax, Ziegler-Natta polypropylene wax and

stearamide, erucamide and oleamide.
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The combination of components (A) and (B) may show a synergistic effect.

The products described as component (A), (B) or (C) are commercially available and

can be prepared in analogy to known methods, for example as described in
US-A-5,023,354, US-A-5,198,484, US-A-3,660,438 and US-A-3,773,722.

Examples of alkyl having up to 10 carbon atoms are methyl, ethyl, linear or branched
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and decyl. A preferred meaning of R
Is C1-Csalkyl, in particular methyl. A preferred meaning of A; and A is branched
C3-Coalkyl, In particular tert-butyl or 1,1-dimethylpropyl. A1 and A, as tert-butyl are

especially preferred.

Preferred meanings of Az are hydrogen and methyl.

Examples of C4-Cgalkoxy are methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,

heptyloxy and octyloxy. Methoxy is particularly preferred.
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Examples of C4-Cgalkylthio are methyithio, ethylthio, propylthio, butylthio, pentyithio,
hexylthio, heptylithio and octylthio.

Examples of C+-Cgalkylsulfoxy are methylsulfoxy, ethylsulfoxy, propylsulfoxy, butylsulfoxy,
pentylsulfoxy, hexylsulfoxy, heptylsulfoxy and octylsulfoxy.

Examples of Cs-Cocycloalkyl unsubstituted or substituted by 1 to 3 C4-Cypalkyl are
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and methylcyclohexyil.

An example of phenyl substituted by 1 to 3 C4-Cipalkyl is methylphenyi.
Examples of C;-Ciophenlyalkyl are benzyl and 2-phenylprop-2-yl.

An example of the formula (1) wherein 2 radicals R form together with 2 adjacent carbon
atoms of the unsaturated parent ring a 5- to 7-membered carbocyclic or heterocyclic ring is

o4

CHOH

CH,OH

According to a preferred embodiment of the present invention

pis 1;

m and n are independently of one another zero, 1 or 2; and

the radicals R are independently of one another C,-Cjalkyl,;

x and y are independently of one another an integer from 2 to 6;

the radicals A1, A; and A; are independently of one another C4-Csalkyl, cyclohexyil
unsubstituted or substituted by one methyl; phenyl unsubstituted or substituted by one
methyil; or 2-phenylpropyl, and

A; is additionally hydrogen.

According to a further preferred embodiment
component (A) is at least one compound of the formulae (I-1), (I-2) and (I-3), and
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-4 -
OO,
CHOH
CH OH
j: (I-2)
CHOH
CH OH
H c—Q—-{ é :
CHOH (-9)
CH ,OH

component (B) is the compound of the formula (i1-1).

(H,C),C

3 i i
5 HO@-(CHQ;C"NH-—*NH—-C—'—(CHZ)Z‘Q

(H,C),C

C(CH,),
OH (11-1)

C(CH,),

The compound of the formula (I-1) is commercially available as IRGACLEAR D (RTM).

The compound of the formula (1-2) is commercially available as IRGACLEAR DM (RTM).

10

The oompound of the formula (I-3) is commercially available as MILLAD 3988 (RTM).

The compound of formula (lI-1) is commercially available as IRGANOX MD 1024 (RTM).

15

Component (C) is preferably at least one lubricant selected from the group consisting of

synthetic or natural waxes and amides of fatty acids. A comprehensive definition and review
on waxes is given, for example, in Ullmann's Encyclopedia of Industrial Chemistry, Vol. A-28,
VCH Verlagsgesellschaft mbH, D-69451 Weinheim. 1996 (in particular, see pages 104 ff.

20  therein).
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Preferably suited are synthetic waxes, most preferably fully synthetic waxes of low polarity.
Examples are Fischer-Tropsch waxes, high-pressure polyethylene waxes, Ziegler-Natta
polyethylene waxes, metallocene polyethylene waxes and Ziegler-Natta polypropylene

waxes.

A most suitable commercially available Fischer-Tropsch wax is for example AdSperse 868
(RTM), available from SASOL, Republic of South Africa.

Most suitable polyolefin waxes have preferably a molecular weight M,, of more than 800
g/mol and less than 20’000 g/mol.

Examples of suitable natural waxes are refined esters of montan wax and decolorized

paraffin waxes.

Examples of fatty acid amids are stearamide, erucamide and oleamide which are
commercially available as Atmer SA 1750 (RTM), Atmer SA 1753 (RTM), respectively Atmer
SA 1756 (RTM), Atmer SA 1758 (RTM) and Atmer SA 1759 (RTM).

Component (C) is in particular at least one lubricant selected from the group consisting of
Fischer-Tropsch wax, high-pressure polyethylene wax, Ziegler-Natta polyethylene wax,
metallocene polyethylene wax, Ziegler-Natta polypropylene wax, natural waxes and amides
of fatty acids.

A most particularly preferred embodiment of the present invention relates to an additive
mixture wherein
component (A) is at least one compound of the formulae (I-1), (I-2) and (I-3) as defined

above;

component (B) is the compound of the formula (lI-1) as defined above; and

component (C) is at least one lubricant selected from the group consisting of Fischer-
Tropsch wax, high-pressure polyethylene wax, Ziegler-Natta polyethylene wax, metallocene
polyethylene wax, Ziegler-Natta polypropylene wax and stearamide, erucamide and

oOleamide.
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Examples of specific additive mixtures of the present invention are

1.

10.

11.

Compound of the formula (I-1) + compound of the formula (11-1) + a Fischer-Tropsch
wax (e.g. AdSperse 868 (RTM), AdSperse 500 (RTM), AdSperse 100 (RTM),
EnHance (RTM) or EnHance FG (RTM)).

Compound of the formula (I-1) + compound of the formula (11-1) + a Ziegler-Natta
polyethylene wax (e.g. Licowax PE 130 (RTM), Licowax PE 190 (RTM) or Licowax
PE 520 (RTM)).

Compound of the formula (I-1) + compound of the formula (1I-1) + a high pressure
polyethylene wax (e.g. Licowax PE 810 (RTM), Licowax PE 820 (RTM), Licowax PE
830 (RTM), Licowax PE 840 (RTM), Epolene C 10 (RTM), Epolene C 14 (RTM),
Epolene C 15 (RTM), Epolene C 16 (RTM), Epolene C 17 (RTM), Epolene C 18
(RTM), Epolene N 15 (RTM), Epolene N 20 (RTM) or Epolene N 34 (RTM)).
Compound of the formula (1-1) + compound of the formula (li-1) + a metallocene
polyethylene wax.

Compound of the formula (I-1) + compound of the formula (lI-1) + a Ziegler-Natta
polypropylene wax (e.g. Licowax PP 230 (RTM)).

Compound of the formula (I-1) + compound of the formula (lI-1) + a montan-ester wax
(e.g. Licowax E (RTM), Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).
Compound of the formula (I-1) + compound of the formula (l1-1) + paraffin wax (e.qg.
Linpar 17-20 (RTM) or Linpar 1416-V (RTM)).

Compound of the formula (I-1) + compound of the formula (11-1) + a fatty acid amid
(e.g. Atmer SA 1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).
Compound of the formula (I-2) + compound of the formula (lI-1) + a Fischer-Tropsch
wax (e.g. AdSperse 868 (RTM), AdSperse 500 (RTM), AdSperse 100 (RTM),
EnHance (RTM) or EnHance FG (RTM)).

Compound of the formula (I-2) + compound of the formula (II-1) + a Ziegler-Natta
polyethylene wax (e.g. Licowax PE 130 (RTM), Licowax PE 190 (RTM) or Licowax
PE 520 (RTM)).

Compound of the formula (I-2) + compound of the formula (il-1) + a high pressure
polyethylene wax (e.g. Licowax PE 810 (RTM), Licowax PE 820 (RTM), Licowax PE
830 (RTM), Licowax PE 840 (RTM), Epolene C 10 (RTM), Epolene C 14 (RTM),
Epolene C 15 (RTM), Epolene C 16 (RTM), Epolene C 17 (RTM), Epolene C 18
(RTM), Epolene N 15 (RTM), Epolene N 20 (RTM) or Epolene N 34 (RTM)).
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12. Compound of the formula (I-2) + compound of the formula (1I-1) + a metallocene

polyethylene wax.

13. Compound of the formula (I-2) + compound of the formula (l1-1) + a Ziegler-Natta
polypropylene wax (e.g. Licowax PP 230 (RTM)).

14. Compound of the formula (I-2) + compound of the formula (lI-1) + a montan-ester wax
(e.g. Licowax E (RTM), Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).

15. Compound of the formula (I-2) + compound of the formula (lI-1) + paraifin wax (e.g.
Linpar 17-20 (RTM) or Linpar 1416-V (RTM)).

16. Compound of the formula (I-2) + compound of the formula (lI-1) + a fatty acid amid
(e.g. Atmer SA 1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).

17. Compound of the formula (I-3) + compound of the formula (lI-1) + a Fischer-Tropsch
wax (e.g. AdSperse 868 (RTM), AdSperse 500 (RTM), AdSperse 100 (RTM),
EnHance (RTM) or EnHance FG (RTM)).

18. Compound of the formula (I-3) + compound of the formula (lI-1) + a Ziegler-Natta
polyethylene wax (e.g. Licowax PE 130 (RTM), Licowax PE 180 (RTM) or Licowax
PE 520 (RTM)).

19. Compound of the formula (I-3) + compound of the formula ([I-1) + a high pressure
polyethylene wax (e.g. Licowax PE 810 (RTM), Licowax PE 820 (RTM), Licowax PE
830 (RTM), Licowax PE 840 (RTM), Epolene C 10 (RTM), Epolene C 14 (RTM),
Epolene C 15 (RTM), Epolene C 16 (RTM), Epolene C 17 (RTM), Epolene C 18
(RTM), Epolene N 15 (RTM), Epolene N 20 (RTM) or Epolene N 34 (RTM)).

20. Compound of the formula (I-3) + compound of the formula (lI-1) + a metallocene
polyethylene wax.

21. Compound of the formula (I-3) + compound of the formula (ll-1) + a Ziegler-Natta
polypropylene wax (e.g. Licowax PP 230 (RTM)).

22. Compound of the formula (I-3) + compound of the formula (fI-1) + a montan-ester wax
(e.g. Licowax E (RTM), Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).

23. Compound of the formula (I-3) + compound of the formula (II-1) + paraffin wax (e.g.
Linpar 17-20 (RTM) or Linpar 1416-V (RTM)).

24. Compound of the formula (I-3) + compound of the formula (11-1) + a fatty acid amid
(e.g. Atmer SA 1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).
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The weight ratio of components (A) to (B) is for example 100/1 to 1/10, more preferably 20/1
to 1/1 and most preferably 5/1 to 2/1.

The weight ratio of components (A) to (C) is for example 1/200 to 100/1, more preferably
1/20 to 10/1 and most preferably 1/10 to 1/1.

Another embodiment of the present invention is a composition containing the components (1)
and (I1), wherein

component (1) is a polypropylene homopolymer, random copolymer, alternating or
segmented copolymer, block copolymer or a blend of polypropylene with another synthetic
polymer; and

component (ll) is the additive mixture described above.

Component (l) as a polypropylene homopolymer also covers long chain branched
polypropylene.

The polypropylene, can be prepared by different, and especially by the following, methods:

Catalytic polymerization using a catalyst that normélly contains one or more than one metal
of groups Vb, Vb, VIb or VIl of the Periodic Table. These metals usually have one or more
than one ligand, typically oxides, halides, alcoholates, esters, ethers, amines, alkyls, alkenyls
and/or aryls that may be either n- or o-coordinated. These metal complexes may be in the
free form or fixed on substrates, typically on activated magnesium chloride, titanium(lll)
chloride, alumina or silicon oxide. These catalysts may be soluble or insoluble in the
polymerisation medium. The catalysts can be used by themselves in the polymerisation or
further activators may be used, typically metal alkyls, metal hydrides, metal alkyl halides,
metal alkyl oxides or metal alkyloxanes, said metals being elements of groups la, [la and/or
llla of the Periodic Table. The activators may be modified conveniently with further ester,
ether, amine or silyl ether groups. These catalyst systems are usually termed Phillips,
Standard Qil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).
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Component (I) is further e.g. a polypropylene random copolymer, alternating or segmented
copolymer or block copolymer containing one or more comonomers selected from the group
consisting of ethylene, C4-Cop-0-olefin, vinylcyclohexane, vinylcyclohexene,
C+-Capalkandiene, Cs-Ciocycloalkandiene and norbornene derivatives; the total amount of

propylene and the comonomer(s) being 100 %.
Polypropylene copolymer also covers long chain branched polypropylene copolymer.

Examples of suitable C4-Cy0-olefins are 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-
nonene, 1-decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, 1-

eicosene and 4-methyl-1-pentene.
Examples of suitable C4-Copalkandienes are hexadiene and octadiene.

Examples of suitable Cs-Ci>cycloalkandienes are cyclopentadiene, cyclohexadiene and

cyclooctadiene.

Examples of suitable norbornene derivatives are 5-ethylidene-2-norbornene (ENB),
dicyclopentadiene (DCP) and methylene-domethylene-hexahydronaphthaline (MEN).

A propylene/ethylene copolymer contains for example 50 {o 99.9 %, preferably 80 to 99.9 %, In
particular 90 to 99.9 %, by weight of propylene.

A propylene copolymer wherein the comonomer is a Cg-Cop0-olefin such as e.g. 1-nonene, 1-
decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene or 1-
eicosene; Cqo-Cyalkandiene, Co-Ciocycloalkandiene or a norbornene derivative such as e.g.
5-ethylidene-2-norbornene (ENB) or methylene-domethylene-hexahydronaphthaline (MEN)
contains preferably more than 90 mol %, in particular 90 t0 99.9 mol % or 90 {0 99 mol %, of

propylene.

A propylene copolymer wherein the comonomer is a C,-Cgo-olefin such as e.g. 1-butene,
1-pentene, 1-hexene, 1-heptene, 1-octene or 4-methyl-1-pentene; vinylcyclohexane,
vinylcyclohexene, C4-Cgalkandiene or Cs-Cgeycloalkandiene contains preferably more than
80 mol %, in particular 80 to 99.9 mol % or 80 to 99 mol %, of propylene.
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Further examples of component (l) are propylene/isobutylene copolymer,

propylene/butadiene copolymer, propylene/cycloolefin copolymer, terpolymers of propylene
with ethylene and a diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene;
propylene/1-olefin copolymers where the 1-olefin is generated in situ; and propylene/carbon

monoxide copolymers.

Other examples of component (1) are blends of polypropylene with propylene/ethylene
copolymers, propylene/butylene copolymers, polyethylene, e.g. HDPE or LDPE; polybutene,
polyisobutylene, poly-4-methylpentene or alternating or random polyalkylene/carbon
monoxide copolymers. These blends contain preferably at least 50 % by weight, relative to
the weight of the total blend, of polypropylene.

According to a further preferred embodiment component (1) is a polypropylene copolymer,
manufactured by copolymerisation of at least 75 % by weight of propylene with ethylene or
another alpha-olefin comonomer, which is selected from linear or branched butene, linear or
branched pentene, linear or branched hexene and linear or branched octene.

Component (A) is for example present in the compositions of the invention in an amount of
0.01 to 0.5 % by weight, relative to the weight of component (1), preferably 0.1 to 0.3 % by
weight, in particular 0.15 to 0.25 % by weight.

Component (B) is for example present in the compositions of the invention in an amount of
0.01 to 0.5 % by weight, relative to the weight of component (1), preferably 0.01 to 0.3 % by
weight, in particular 0.03 to 0.15 % by weight.

Component (C) is for example present in the compositions of the invention in an amount of
0.01 to 5 % by weight, relative to the weight of component (I), preferably 0.1 to 2.0 % by
weight, in particular 0.2 to 1.0 % by weight.

The compositions of the present invention can be prepared according to the methods well
established in the art. Examples are the incorporation of the components of the additive
mixture into the polymer resin by powder blending of all components prior to the melt
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processing; addition of the additive mixture as concentrate or masterbatch to the polymer
resin in pellet form; melt blending of the additive mixture in pure or concentrate form, e.g. via
continuous feeders or side extruders into the molten polymer resin, etc..

The compositions of the present invention may optionally contain further additives such as

those listed below.

1. Antioxidants

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-

methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethyi-
phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-meth-
oxymethylphenol, nonylphenols which are linear or branched in the side chains, for example
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)phenol and mixtures there-
of.

1.2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-
thiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethyl-4-
nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxy-
phenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-

cyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-bu-
tyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis(3,5-di-tert-butyl-4-hy-
droxyphenyl) adipate.

1.4. Tocopherols, for example oa-tocopherol, B-tocopherol, y-tocopherol, o-tocopherol and
mixtures thereof (vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl-2-
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methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), 4,4'-bis(2,6-dimethyl-4-hydroxyphenyl)-
disulfide.

1.6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)-
phenol], 2,2-methylenebis(4-methyl-6-cyclohexylphenol),  2,2'-methylenebis(6-nonyl-4-
methylphenal), 2,2"-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butyl-
phenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(a-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(c, a-dimethylbenzyl)-4-nonylphenol], 4,4-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-
butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-
methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis(5-tert-butyi-4-
hydroxy-2-methylphenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3'-tert-
butyl-4'-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopenta-
diene, bis[2-(3-tert-butyl-2'-hydroxy-5'-methylbenzyl)-6-tert-butyl-4-methyiphenyljterephtha-
late, 1,1-bis-(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-tert-butyl-4-hydroxyphe-
nyl)propane, 2,2-bis-(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-dodecyimercaptobutane,
1,1,5,5-tetra(5-tert-butyl-4-hydroxy-2-methylphenyi)pentane.

1.7. O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydi-
benzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-
tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate,  bis(3,5-di-tert-butyl-4-hydroxy-
benzyl)sulfide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

1.8. Hydroxybenzylated malonates, for example dioctadecyl-2,2-bis(3,5-di-tert-butyl-2-hy-
droxybenzyl)malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate, di-
dodecylmercaptoethyl-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate,  bis[4~(1,1,3,3-te-

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

1.9. Aromatic hydroxybenzyl compounds, for example 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-

benzyl)-2,4,6-trimethylbenzene,  1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame-

thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.
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1.10. Triazine compounds, for example 2,4-bis{octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy-

anilino)-1,3,95-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-lris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
zyl)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(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)-hexahydro-1,3,5-triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-

cyanurate.

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-
nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-butyl-4-hy-
droxybenzylphosphonate,  dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate,
the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid.

1.12. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

1.13. Esters of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-
lene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hy-
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-
propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14. Esters of B-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic_acid with mono- or poly-
hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanedi-
ol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis-
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyl-
olpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert-
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5]-

undecane.
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1.15. Esters of B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-

droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.17. Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid e.g. N,N'-bis(3,5-di-tert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N'-bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)trimethylenediamide, N,N'-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]-
propionyloxy)ethylJoxamide (Naugard®XL-1, supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, N,N'-di-sec-bu-
tyl-p-phenylenediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-ethyl-3-
methylpentyl)-p-phenylenediamine, N,N'-bis(1-methylheptyl)-p-phenylenediamine, N,N'-dicy-
clohexyl-p-phenylenediamine, N,N'-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyl)-p-
phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-N'-phe-
nyl-p-phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-phenylenediamine, N-cyclohexyl-N'-
phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N'-dimethyl-N,N'-di-
sec-butyl-p-phenylenediamine, diphenylamine, N -allyldiphenylamine, 4-isopropoxydipheny!-
amine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl-2-naph-
thylamine, octylated diphenylamine, for example p,p'-di-tert-octyldiphenylamine, 4-n-butyl-
aminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-
octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethylamino-
methylphenol, 2,4'-diaminodiphenyimethane, 4,4'-diaminodiphenylmethane, N,N,N',N'-tetra-
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methyl-4,4’-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane, 1,2-bis(phenyl-
amino)propane, (o-tolyl)biguanide, bis[4-(1',3'-dimethylbutyl)phenyl]amine, tert-octylated N-
phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyldiphenyl-
amines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and
dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopropyl/isohexyl-
diphenylamines, a mixture of mono- and dialkylated tert-butyldiphenylamines, 2,3-dihydro-
3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and dialkylated tert-
butyl/tert-octylphenothiazines, a mixture of mono- and dialkylated tert-octylphenothiazines,
N-allylphenothiazine,  N,N,N’,N'-tetraphenyl-1,4-diaminobut-2-ene, = N,N-bis(2,2,6,6-tetra-
methylpiperid-4-yl-hexamethylenediamine, bis(2,2,6,6-tetramethylpiperid-4-yl)sebacate,
2,2,6,6-tetramethylpiperidin-4-one, 2,2,6,6-tetramethylpiperidin-4-ol.

2. UV absorbers and light stabilisers

2.1. 2-(2'-Hydroxyphenyl)benzotriazoles, for example 2-(2'-hydroxy-5'-methylpheny<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>