Additive M xtures The present invention relates to an additive m xture
containing a sorbitol derivative, a hydrazine derivative and optionally a

| ubricant and I or an antioxidant, as well as to an additive mxture
containing a sorbitol derivative and a lubricant, to the use of said
additive 5 mxtures as clarifying agents for pol ypropyl ene hono or

copol yners and to pol ypropyl ene hono or copolyners containing the described
additive m xtures. M xtures containing nudleating agents and waxes are
described for exanple in EP-A-476,401, US-A-5,958, 319, US-B-6, 300, 398 and
US- A- 5, 856, 385. Phenyl - al kanoyl - 10 hydrazi nes are described for exanple in

US- A- 3, 773AZ@!€Ve @' Iﬁggtl on product of dibenzyl idene sorbitol with

phenyl hydr derivative is described for exanple in the abstract
of JP-A-60/042,385. A polyolefin conposition conprising a dibenzylidene
sor bitol conpound and a specific hydrazide is described for exanple in
US- B- 6, 518 Thapresepdnygition yelatgs taampddiiveinidurexnostaining-a serbitol tefivalivay®l e i n
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substances etc.) orig |nat|$% romthe additives or any ansformati on
products ofOPpar copplimers co é"’lﬁ’@géﬁ?""f’?ﬁ/%ﬁ'ﬂ'@vﬁﬁnﬁ‘@r"&t es in particular to an
addi tive m xture containing the conponents (A, (B) and optionally (O,

wherein co nent .1s at | east ound  of forrmla(l) (R O
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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.
15
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 mal'odorants, migration or plate-out of low-molecular weight
substances etc.) originating e.g. from the additives or any transformation products of the
20 same.

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 (1)
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wherein
p is zero or 1;
m and n are independently of one another an integer from zero to 3; and



Cl- CBal kyl t hi o, Ci1-CBal kyl sulfoxy or 2 radicals Rformtogether with 2

adj acent carbon atons of the unsaturated parent ring a 5- to 7-nenbered
carbocyclic or heterocyclic ring; conponent (B) is at |east one conpound of
the formula (I1) A ~1 I I I Al ~5 HUCHZ) X CGNHNHC (CH2) OH (p) A Az
wherein x and y are independently of one another an integer from2 to 10;
the radicals Al, A2 and As are independently of one another Cl-Cloal kyl,

C5- Cl2cycl oal kyl unsubstituted or substrButed by | to 3 Cl-d oal kyl; phenyl
unsubstituted or substituted by I to 10 3 Cl1-C, oal kyl; or

C7- Cl2phenyl al kyl, and the radicals A2 and A3 are additionally hydrogen;
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ubricants._ The copbinatipn of conponent n B) may show a synergistic
ef fect. Themmﬂﬂﬂfg{{zéﬂ'g?t%f’ﬁte%efgﬂ:'(p?f}%ﬁlﬁéé%%')',a PB) or (C) are comercially
avai l abl e and agn be 20 prgpared in gnal ogy to kngwn net hods, for exanple
as described in A-5, 023,854, US-Ajl5, 198, 484,—S- A- 3, 660, 438 and

US- A- 3, 573, FR2: (@) -pf Cal NH—NieviCg(Gid,) o @ PHbon at onl) are net hyl,
ethyl, linear or anched propyl, butyl, penty, hexyl, heptyl, octyl,

nonyl and decyf: A fyweferred neaning of Ris @ N kyl, in 25 particular
met hyl . A piighr ed neaning of Al and A2 is branched C3-d oal kyl, in

ticul tert- butyl 1- di net hyl | . Al d tert-butyl
apeci al |y pbMaRdteRREe L neraaetierzs 1bosusom SRir ogen and methyl - 30
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but yl sul f oxy,
with the proviso that at least one of the radicals A; and A; is branched C;-Cypalkyl,

Cs-Cqocycloalkyl unsubstituted or substituted by 1 to 3 C4-Cypalkyl; phenyl unsubstituted or
substituted by 1 to 3 C,-C1palkyl; or C7-Csophenylalkyl; and
156 component (C) is a lubricant or a mixture of lubricants.

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
20 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 C4-Csalkyl, in

25 particular methyl. A preferred meaning of A, and A; is branched C3-Cypalkyl, in particular tert-
butyl or 1,1-dimethylpropyl. A, and A; as tert-butyl are especially preferred.

Preferred meanings of A; are hydrogen and methyl.

30 Examples of C4-Csalkoxy are methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,
heptyloxy and octyloxy. Methoxy is particularly preferred.



5 pentyl sul foxy, hexyl sul foxy, heptyl sul foxy and octyl sul foxy. Exanples of
C5- Cl2cycl oal kyl unsubstituted or substituted by 1 to 3 Cl-d oal kyl are

cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl and methyl cycl ohexyl. 10 An
exanpl e of phenyl substituted by 1 to 3 Cl1-d oal kyl is nethyl phenyl.
Exampl es of C7-Cl2phenl yal kyl are benzyl and 2-phenyl prop-2-yl. An exanple
of the formula (1) wherein 2 radicals R formtogether with 2 adjacent carbon
15 atons of the unsaturated parent ring ad5- to 7-nmenbered carbocyclic or
heterocyclic ringis Oo0o O OCHOH CH2OH According to a preferred

enbodi nent of the present invention 20 pis 1; mand n are independently of

one anot her exdifidies of CHLCAlky 6! arel féthyieib, eByfni® RéesithiBARRAMGLE Pehtyitid, one

anot her Cl- C4al kagl; x and’y are independently of one another an integer from
2 to 6; theheihid, sertylhio and osyfhias are i ndependent |y of one anot her
Cl- C5al kyl, cycl ohexyl 25 unsubstituted or substituted by one nethyl; phenyl

unsubstituted or sybstjtuted by one thyl; or 2-phenyl pr I ng. A3 is
addi ti onal | ?Xﬁﬂﬂlﬁs&g &17‘58;3@%'611'69’&&’% we@%w'f%eﬁtﬁsﬂﬁifp& PRy BHER %ﬁ?‘ﬂf%%
conponerg  (gontyisuliedy, heRagsulforg heptylsaNoxs aall otlysulfoxyul ae (1-1), (1-2) and
(1-3), and -4- OO (1-1) OCHOH | CHCH
Examples of Cs-Cqocycloalkyl unsubstituted or substituted by 1 to 3 C4-Cpalkyl are
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and methylcyclohexyl.

10  An example of phenyl substituted by 1 to 3 C4-Cyealkyl is methylphenyl.
Examples of C7-C4,phenlyalkyl are benzyl and 2-phenylprop-2-yl.

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

O
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CH,OH

According to a preferred embodiment of the present invention
20 pis1;
m and n are independently of one another zero, 1 or 2; and
the radicals R are independently of one another C;-C,alkyl;
x and y are independently of one another an integer from 2 to 6;
the radicals A, A, and A; are independently of one another C4-Csalkyl, cyclohexyl
25 unsubstituted or substituted by one methyl; phenyl unsubstituted or substituted by one
methyl; or 2-phenylpropyl, and
A; is additionally hydrogen.

According to a further preferred embodiment
30 component (A) is at least one compound of the formulae (I-1), (I-2) and (I-3), and



OCH3 Ha G--- 00(1-2) CHOHCH2ZOH OOCH3 H3C OO0 %HOH CH3 (1-3)
1-13C CH2OH conponent (B) is the conmpound of the formula (I11-1). (H3C 3C
I1- C(CH33 5 HO (CH2)2 CGNHNHC(CH2)2 OH (I1-1) (H3C)3C C(CH3)3 The
conpound of the formula (1-1) is commercially avail able as | RGACLEAR D
(RTM. The conpound of the formula (1-2) is commercially avail able as

| RGACLEAR DM (RTM. 10 The conpound of the formula (1-3) is commercially
avai |l abl e as M LLAD 3988 (RTM. The conpdtnd of fornula (l11-1) is
commercially avail abl e as | RGANOX MD 1024 (RTM. 15 Conponent (C) is
preferably at |east one lubricant selected fromthe group consisting of

synthetic or natural waRes am des of fatty acids. A conprehensive
definition ay ' )'ﬁé;%srs gi ven, for exarrple in Ulmnn's
Encycl opedi @ Pal stry, Vol. IAI VCH Ver | agsgesel | schaft
nbH, D- 69451 Wi ™. 1996 (in particular, gee pages 104 if. 20 therein),
which is incorporated BEPEW t h by reference -5- Preferably suited are
synt heti c waxes, nost ref erably fully synthetic waxes of |ow polarity.
Exanpl es are Fi scher- ch waxes, high-pressure polyethyl ene waxes,

Ziegler-Natty polyet hyljegorvax rret al | ocene pol yet hyl ene waxes and

Ziegler-Natta E@%’f

(1-2)
CHOH
CH OH
H c—@—( ji >hQ
CHOH (3)
cr—r OH

component (B) is the compound of the formula (l1-1).

(Hac)sc ﬁ ﬁ C(CH3)3
5 HO (CH,)—C—NH—NH—C—(CH,) OH (1-1)
(H;C),C C(CHy),

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

The compound of formula (11-1) 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), which is incorporated herewith by reference.



5 waxes. A nost suitable comercially avail able Fischer-Tropsch wax is for
exanpl e AdSperse 868 (RTM, available from SASO., Republic of South Africa.
10 Most suitable polyol efin waxes have preferably a nol ecul ar wei ght MW of
nore than 800 g/ nmol and |less than 20' 000 g/ nol. Exanpl es of suitable
natural waxes are refined esters of nontan wax and decol orized paraffin
waxes. 15 Exanples of fatty acid am ds are stearam de, erucam de and

ol eam de which are comercially avail abt®-as Atmer SA 1750 (RTM, Atnmer SA
1753 (RTM, respectively Atnmer SA 1756 (RTM, Atner SA 1758 (RTM and At ner
SA 1759 (RTM. 20 Conponent (C) is in particular at |east one |ubricant

sel ected fromthe group consisting of Fischer-Tropsch wax, high-pressure

pol yet hyl e Zi.eqgl er - Nat t. 0 t hyl ene
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relates to it ] r r el y i I ne
conmpound ofp%ryﬁgﬂg’glg % Wﬁsé %é&lk&ne‘{ﬁlﬁﬁﬁﬁ(&n&%@ ?ma%lg@é?l“%%%&dmgn%c onponent
(B) is &he waxapound of the forrmula (11-1) as defined above; and 30 conponent
(C is at least one lubricant selected fromthe group consisting of Fischer-
Tropsch wax, high-pressure polyethylene wax, Ziegler-Natta polyethyl ene wax,
met al | ocene® Mgl syitatie cemmergially ayailagledrisghar-Trapsrbl Wexie foy Pxarapio AdSaerge 868

st ear am de,(R¢y Rl fOH SATRARepGblicoPSolk AlfRRES Of specific additive
m xtures of thée present invention are 1. Conmpound of the forrmula (1-1) +

conpound of the formula (I1-1) + a Fischer-Tropsch wax (e.g. AdSperse 868
(RTN) , 16\dSpaést suiBie fdR0Mfin viikes ﬂé@pr&ﬂeﬂabﬁ{g MblecutsnvEigeiav,(dfdre tHanfgoblance FG

Lo eol e PEkAE gLt RSB hax (¢, g Li conax PE 130 (RTM. Li coue PE
190 (RTM or Licowax
Examples of suitable natural waxes are refined esters of montan wax and decolorized
paraffin waxes.
15
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).

20  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.

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

30 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.



PE 520 (RTM). 3. Conpound of the formula (1-1) + conpound of the formula
(11-1) + a high pressure polyethylene wax (e.g. Licowax PE 810 (RTM,

Li cowax PE 820 (RTM, Licowax PE 10 830 (RTM, Licowax PE 840 (RTM,

Epol ene 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, Epol ene
N 20 (RTM or Epolene N 34 (RTM). 4. Cogpound of the formula (1-1) +
conmpound of the formula (11-1) + a netallPécene polyethyl ene wax. 15 5.
Compound of the forrmula (I-1) + conpound of the fornula (11-1) + a
Ziegler-Natta polypropylene wax (e.g. Licowax PP 230 (RTM). 6. Conpound of
t he f or nmul Ex#érhplés ofispeoifip additiveahixtures df therprésent ibterttionarea nont an- est er wax

Compound of -t heCPpaTe.grad Bitda syt cobnd S iEBRIA R 8Pk hdpectl:

}Nax (le g. 20 Lwapte.g. AdSperse RES(RTM), AdBperse ,wmmmxmsgf grse H)Od(B(TNb,gund of the
[-1) + [-1) + . 0.

A Sa 1750 (RS RIMT LB FRIRIAL ) 2 2o Ry g,

Corrp(r)]un@ of tZheCompexrdf the fRymula §ohieamgowtd of itke foomutaKlh1) + # ZiEpler-Natta

F T S

100 (RTh | be’ ERpfeveds o (LREDRE PR30 iy | CowaEPEAob famH oowad SPer ¢

formula (1-2) +PESABGR ))of the formula (11-1) + a Ziegler-Natta
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ound of 't he forrrula
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(11-1) + a hi ghp%yeé%wa@@ DblcguanbE 8A@ (REM). k@mgax itk 830 TMDELigawRY P |
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Cpoune o hech BRI e hd 2 TEkRRo S5 e BEPVEIEY| FE et
Zi egl er-Natta polyethylene wax.
15 5. Compound of the formula (i-1) + compound of the formula (li-1) + a Ziegler-Natta
polypropylene wax (e.g. Licowax PP 230 (RTM)).
6. Compound of the formula (I-1) + compound of the formula (11-1) + a montan-ester wax
(e.g. Licowax E (RTM), Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).
7. Compound of the formula (1-1) + compound of the formula (11-1) + paraffin wax (e.g.
20 Linpar 17-20 (RTM) or Linpar 1416-V (RTM)).
8. Compound of the formula (I-1) + compound of the formula (1-1) + a fatty acid amid
(e.g. Atmer SA 1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).
9. 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),
25 EnHance (RTM) or EnHance FG (RTM)).
10. Compound of the formula (I-2) + 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)).
11. Compound of the formula (1-2) + compound of the formula (lI-1) + a high pressure
30 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)).



pol ypropyl ene wax (e.g. Licowax PP 230 (RTM). 5 14. Conpound of the formula
(1-2) + conmpound of the fornmula (11-1) + a nontan-ester wax (e.g. Licowax E
(RTM, Hostalub WE 4 (RTM or Hostalub WE 40 (RTM). 15. Conpound of the
formula (1-2) + compound of the forrmula (11-1) + paraffin wax (e.g. Linpar
17-20 (RTM or Linpar 1416-V (RTM). 16. Conmpound of the forrmula (1-2) +
conpound of the formula (11-1) + a fatty acid amd 10 (e.g. Atnmer SA 1750
(RTM, Atner SA 1753 (RTM or Atmer SA 1789 (RTM)). 17. Conpound of the
formula (1-3) + conpound of the formula (I1-1) + a Fischer-Tropsch wax
(e.g. AdSperse 868 (RTM, AdSperse 500 (RTM, AdSperse 100 (RTM, EnHance

(RTM or EnHantz Compoifid\@the fofmul&npaldbehpalind dfahd foFmiuth @l-6 1+ & metallosreound of
the formula (11- 1&“’%‘ a Zi egl er-Natta 15 pol yet hyl ene wax (e.g. Licowax PE

130 (RTM, L| conBYBRYIGROYWERTN) or Li cowax PE 520 (RTM)). 19. Conpound of
the fornul a (1133 Compeaiierdnsifoahuth fis2) +dompoand dfthelformula Iglrm Pha TieghsNatta

| yet hyl PE 820 (RT Li
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PP 230 (RTM) + conpound of the fornula
(11-1) + a rmn‘tﬁaﬁioewomd ofdixe fofraulg (1-2)i+caompouil ¢fiTviormide i-4) b faity agid(@rTil) or

Host al ubgVE 40 d gﬁﬁgg = f th
fofrrﬁl gl??l | -1) &@%%W@M _Amelrtﬁlﬁgrﬁ§ ﬁz%@ SA 1& ngar 32426 Vv ©
(RTM). 30 24. 17@69@1@9@ efithe fﬁ’ém‘ﬂlé na)|+ap0(rm09|)d of thertepouad!- a}+@ﬂfe§0h@r}'mpsgh

(11-1) + a fattywaﬁ amsi:ers@%se (Rmmds%ségé@g( )M\dSp%r@ﬂOO%ﬁTW53 (RTM
or Atnmer SA 1759 !\é; rati o of conponents ( is
for exanple 100/'J=: /(NM)%E@*%%W }20/1 to 1/1 and nost pref er ably

5/1 to 2/1.  18.Compound of the formula (I-3) + compound of the formula (il-1) + a Ziegler-Natta
15 polyethylene wax (e.g. Licowax PE 130 (RTM), Licowax PE 190 (RTM) or Licowax
PE 520 (RTM)).
19. Compound of the formula (I-3) + compound of the formula (II-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),
20 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 (1I-1) + a metallocene
polyethylene wax.
21. Compound of the formula (I-3) + compound of the formula (II-1) + a Ziegler-Natta
25 polypropylene wax (e.g. Licowax PP 230 (RTM)).
22. Compound of the formula (I-3) + compound of the formula (II-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 (li-1) + paraffin wax (e.g.
Linpar 17-20 (RTM) or Linpar 1416-V (RTM)).
30 24. Compound of the formula (I-3) + compound of the formula (1I-1) + a fatty acid amid
(e.g. Atmer SA 1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).



The wei ght ratio of conponents (A) to (C) is for exanple 1/200 to 100/1,
nore preferably 5 1/20 to 10/1 and nost preferably 1/10 to 1/1. Another
enbodi ment of the present invention is a conposition containing the
conmponents (1) and (11), wherein 10 conponent (1) is a polypropyl ene
honopol ynmer, random copol yner, alternating or segnmented copol ynmer, bl ock
copol yner or a blend of pol ypropylene with another synthetic polyner; and
conponent (I1) is the additive mxture deskri bed above. 15 Conponent (1) as
a pol ypropyl ene honopol yner al so covers |ong chain branched pol ypropyl ene.
The pol ypropyl ene, can be prepared by different, and especially by the

fol I owi ng, rBlchRbsht rat®r E8mBoNENEC(AY R (BYRIToZakahBié 108118 170G AHord \}gr@ferétil}ﬂﬁom
normal Iy contains one or nore than one nmetal of groups | Vb, , VIb or VIlI
of the Peri daild andunest preferably St 9121 usual Iy have one or nore than one

i gand, typically oxides, halides, alcoholates, esters, ethers, am nes,

al kyls, alkenyls, and/or aryls th .be either - or._a-coordi pat ed.
These netal & ﬁ‘fﬂ'@'ﬁé%mﬁ’éﬁorﬁéo'?%%ﬁ @@f%ﬁf@@‘@w H;&qtpﬂgeﬁoﬁm%‘?fggé‘fyes,
typi cal | 5 on/zxioi 107t & Wegpesterablycimoasitde, titaniun(l11) chloride, alumna
or silicon oxide. These catal ysts nay be soluble or insoluble in the

pol yneri sati on medium The catal ysts can be used by thenselves in the

pol ymerisation or further activators nmay be used, typically netal alkyls,
metal hydrides, netal .al kyl. halide tal al kyl .oxi . or tal

21 kyl oxanes AroteteBpaienter e pbtueieni o Fuiesih cBfdictia 7 Kienpents @ o

t he Peri odi anddlb), eheréme activators nmay be nodi fied conveniently with further

ester, th ] r, Si [ are

asual |y Fer eoyeBiiffh B ufonfdsorldpalihg: rldERToRaY AR Bhodiiistr™
(DuPont), nseainkeoiedsepalyme, bigklecapotymer at abligrd of pojypRIDylene Wwith @pothersynthefic ) i s
further e.qg. ogpgglémropyl ene random copol yner, alternating or segnented

copol ymer orp ock copol ymer contai ning one or nore cononomers sel ected from
the group &8mPPRENt () ivtheaddijive mixturedescpibedialaver i n, vi nyl cycl ohexane,

vi nyl cycl ohexene, C4-C2oal kandi ene, C5-Cl2cycl oal kandi ene and nor bor nene
deri vatjlges; the total anount of

Component (1) as a polypropylene homopolymer also covers long chain branched
polypropylene.

The polypropylene, can be prepared by different, and especially by the following, methods:
20
Catalytic polymerization using a catalyst that normally contains one or more than one metal
of groups IVb, 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 7- or o-coordinated. These metal complexes may be in the
25 free form or fixed on substrates, typically on activated magnesium chloride, titanium(Iil)
chloride, alumina or silicon oxide. These catalysts may be soluble or insolubie 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, Ila and/or
30 llia 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 Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metaliocene or single site catalysts
(SSC).



5 propyl ene and the conononer(s) being 100 % Pol ypropyl ene copol yner al so
covers |l ong chain branched pol ypropyl ene copol yner. Exanples of suitable
C4- C2o0a-ol efins are 1-butene, 1-pentene, 1-hexene, 1-heptene, 1l-octene, 1-
10 nonene, 1-decene, 1l-undecene, 1l-dodecene, 1l-tetradecene, 1-hexadecene,
1- oct adecene, 1- eicosene and 4-nethyl -1-pentene. Exanples of suitable

C4- C29al kandi enes are hexadi ene and octadi ene. 15 Exanpl es of suitable

C5- Cl2cycl oal kandi enes are cycl opent adi end,- cycl ohexadi ene and

cycl ooct adi ene. Exanpl es of suitable norbornene derivatives are

5-et hyl i dene- 2-nor bornene (ENB), dicycl opentadi ene (DCP) and

net hyl ene- dm&wémmmnﬁéwﬁ @Qﬁﬂypi&pgleh@ear{dwﬁwo olyri€r, éut@ﬁéxmyloegédgn@édmd ene

copol ymer contains for exanp ?‘ng’e erabl egef%eo 99 % in
particul ar §6PYNeFProlagk CBRP'SO%‘?’@‘?N"‘E‘I'"%"S@ co ’W’}?F@éﬁ &SBF%?rQé?UP
wherein the csﬁmmgr&éthylén@ cﬁﬂ:ng&Qﬂefml ﬂﬁyléycﬁmé)thneSWr@,n@cloﬁemeene 1-

decene, 1-undecene, 1-dodecene tetradecene, 1-hexadecene, 1- octadecene or

1- eicosene, 4@°M9PR%&H‘%QQ¥ °f°&5a@mdd}9f hosprmesisEvatives; thefpiahameynt of

derivatige $sphieAt afid the coraRbmut(s iRy ®oner bor nene (ENB) or
et hyl ene- domet hyl ene- hexahydr onapht haline (MEN) contains preferably nore

than 90 nol % in particular 90 to 99.9 nol %or 90 to 99 nol % of

propyl ene. 3@1{/ dpiyleRy bEstRynidH RNo)0RErs IdhTcREIA brdith6® palyRoMeneScopolfelcSa- ol ef i n
such as e.g but ane, 1-pentene, 1-hexene, 1-heptene, 1-octene

or4- et hyl - 1- pent ene; vi nyl cycl ohexane, vinyl cycl ohexene, C4-C8al kandi ene

or Cs- CecycIE&adnbaadfameb@mt@bdlalemﬁrer1admlteherm-b6ntbﬁ@n-he&enémLhe ent—zn‘l-octene 1-
particular 80 to 2 9 nol, % or urth?r

80 to, 99
e T b Y R T RO SR PN -
pr opyl ene/ belcasérerendeemethyrBpentetiedpy | ene/ cycl ool ef i n copol yner, terpolyners
of propylene wth ethylene and a diene such as hexadi ene, dicycl opent adi ene
or ethylidene-norbornene; 5 propylene/l-olefin copolynmers where the 1-olefin
i s gener at etixamples blsuitabld Gir@yplkapdishenare dexadieneeaaddetadiepel yners. O her
exanpl es of conmponent (1) are blends of polypropylene with

propyl ene/ et hyl ene
15  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).

20
A propyiene/ethylene copolymer contains for example 50 to 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 Co-Cxa-olefin such as e.g. 1-nonene, 1-
25 decene, 1-undecene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene or 1-
eicosene; Co-Cypalkandiene, Cq-Coacycloalkandiene 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 to 99.9 mol % or 80 to 99 mol %, of
propylene.
30
A propylene copolymer wherein the comonomer is a C4-Cgo-olefin such as e.g. 1-butene,
1-pentene, 1-hexene, 1-heptene, 1-octene or 4-methyl-1-pentene; vinylcyclohexane,
vinylcyclohexene, Cs-Cgalkandiene or Cs-Cscycloalkandiene contains preferably more than
80 mol %, in particular 80 to 99.9 mol % or 80 to 99 mol %, of propylene.



copol yners, propyl ene/ butyl ene copol yners, polyethyl ene, e.g. HDPE or LDPE;
pol ybut ene, 10 polyi sobutyl ene, poly-4-nethyl pentene or alternating or
random pol yal kyl ene/ car bon nonoxi de copol yners. These bl ends contain
preferably at |east 50 % by weight, relative to the weight of the total

bl end, of pol ypropylene. According to a further preferred enbodi nent
conponent (I) is a polypropyl ene copolyner, 15 manufactured by

copol ynerisation of at |east 75 % by wei gl-of propylene with ethylene or
anot her al pha-ol efin comononer, which is selected fromlinear or branched
but ane, linear or branched pentene, linear or branched hexene and |inear or
branched octene. 20 Conponent (A) is for exanple present in the conpositions
of the invention in

unt of 01t % wei relative to the
wei ght of ¢ Hﬁ'@ﬁﬁ@ﬁ?ma]Pf 0%0@%%@);?’%”9%“%5@&'%@ W&V@ﬁf in particular
0.15 to O. 25rdﬁ?rl’éhe/b6thdlbhe cépumasTEpropyIEhe/dyslobiefin [Vilee, tanpe@eats dfrprddyléne
A TRE Y RN AT A N
wei ght, 8 n priplieaet alefid.copolymers. viteréthey! dalnghgene@awmrsﬁuiar(d@ropmﬁemarmarrpl e
present in the )g&ggosml ons of the invention in an anmount of 0.01 to 5 % by

wei ght, rel §ene ORONEGRRsi ght of conponent (1), preferably 0.1 to 2.0 % by
30 weight, in particular 0.2 to 1.0 % by weight. The conpositions of the

" the. art CliekAintaes PEecPERRHT A8 Hltde o PabSohdnRERAERIRE Sai Ve
m'hxt urfa i nt oopdhengrs, promyienedsityleriycqpolychers, bolgeiolilers, of. HDPEcomIrﬁBEemlssbLtwrie:)r to
e, oLt  LbouBbARTER, Dol AHEl baeRl of il o adh BB BudGRRger ot e o
addi tive m Ronexde nonﬂnn@r@rTf@geubbnds @nr@am memratév @ Ieaa‘t &80 %:’@hh\lvellhioteéatweétder S

or side ext gHgd@dightloPine tbBeoIaRY, bPﬁbl?&bWH% resin, etc.. 5 The conpositions of

the present invention may optionally Contain further additives such as
those listed below 1. Antioxidants 10 1.1. Al kyl ated nonophenols, for

exanpl e 2, 6Ad¢orﬂlﬁ§ la@ﬁfrmbr &eféﬁ'bb)éh%ﬂﬂﬁht co%ﬁoﬂéﬁt‘(mgé/bolﬂpr@pﬂbne dEBbl?h‘lbphenC"
2, 6-di {ert but but

et h
2o i e mBnuhelyracipy, copBumeTRstion of atleash 75 Dot o DiobedBILy PiMeRe T
2- (a et hy| ayastharlspha-dlefih cfmcbnﬁmehw#mcmheél@éted feorﬁmbaa@t braachdd blterel mdapbenol |

2,4,6-tri Cygrangr(\a )&ype?'npe%réollmear br6brancheg hexet#ét%d lmear or Eranched octene.

20 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
25 0.01to 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
30  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



oxymet hyl phenol , nonyl phenol s which are linear or branched in the side
chai ns, for exanple 15 2, 6-di-nonyl - 4-net hyl phenol ,
2, 4-di met hyl - 6- (1' - met hyl undec-1"' -yl ) phenol, 2,4-dinethyl-6-(1"-
met hyl hept adec-1' -yl ) phenol, 2,4-dinethyl-6-(1" -methyltridec-1"'-yl)phenol
and m xtures there- of. 1.2. Al kvlthionethvlphenols, for exanple
2,4-dioctylthionethyl-6-tert-butyl phenol, 2,4-dioctyl- 20
t hi onet hyl - 6- met hyl phenol , 2, 4-di oct yl t hi &het hyl - 6- et hyl phenol ,
2, 6-di - dodecyl t hi onet hyl - 4- nonylphenol 1. 3. Hydrooui nones and al kyl at ed
hydr ooui nones, for exanple 2,6-di-tert-butyl-4-nethoxy- phenol,
g g gi - L ert lpbufékéi)gi radﬁtlbnﬂcﬂﬂala addifivetixiuey ésmédina@é &qgééi@rbetch to the polymer

i pheny oct 0 tert-bu r.0 none
5 tert o (eRkion e REIBET 1 aguffe mltre Bl purg of SRS UIR oA Sy e
3, 5-di - t er t cbntinpbusifebylels @x yidb ertpldesd iatorthd moltdn ®fyindr-rédin,tete.f - but yl - 4- hy-
dr oxyphenyl ) adi pate. 1.4. Tocopherols, for exanple a-tocopherol,
(3-tocopherol, y-tocopherol, S-tocopherol and 30 m xtures thereof (vitamn
E). 1.5.5Hydhexgmpositibns of thei grésenyinverttior ey optionatix eonbdie further additives such as
2,2'-thiobi§%% @&r@bggﬁyl-4 met hyl phenol ), 2, 2'-thiobi s(4-octyl phenol),
4, 4" -t hiobi yl - 3- net hyl phenol ), 4,4'-thiobis(6-tert-butyl-2 -12-
met hyl phenol ), 4, 4'-thiobis(3,6-di-sec-anyl phenol),
4,4' -bis(2,§- ﬂ?ﬁﬁb?“! 4- hydr oxyphenyl)- disulfide. 1.6.
Alkvlldeneb for exanple
2,2' -nmet hyl enebi s(6-tert-butyl -4-nethyl phenol), 2,2'- 5

met hyl epgbi g (16 AlglateddMbidprenss Nist Qk&?ﬁh?é ) S-ditert-but l-4-methy|phenol 2-tert-butyl-4,6-di-
2, 2' - et hyl enebi | ohe

S 5 et | ErEBIE RO B eR DYy A SRS ON i ert U s bhanel 2. 61y - 4-

gEchW Fﬂelno -4-1%0b2| flﬁh&y |m€@y§dﬁn@1ﬂlm&mﬁmh&t Ylehréw}idyclohexyl)-4,6-dimethyl-
-e | deneni s
S et | B 2ealiodndecyiA-Peihyishernt B HEiRAhexyiphenol, 2,6-dertbutyl-4-meth-

2,2' - et hyl Qﬂﬁﬁbtﬁilﬁhér@t ﬁﬁhﬂ'ﬂ hdMols-wiish 31re41n@érr6:‘ lbREMRAE in the side chains, for example

|2e ﬁ ebi Imsai gy | E&{jb Lﬁ%@p@ﬂgh%@| gh%?nqetxylﬁ (A‘} tg%uﬁcpec- -y})phenol 2 4n§me¥'ly!]-'g-(1 !

4, 4' - met hy| enrtlyireptadeerit-yljpheydl; 24 dirhéthylBR@raéthyltriled-1byphbndl @ntl mixtures there-
butyl - 4- hydr xy- 2- et hyl phenyl ) but ane,

2, 6-bi s(3- t 8t - but yl - 5- et hyl - 2- hydr oxybenzyl ) - 4- net hyl phenol
1,1,3-tris(5-tert-butyl -4-hydroxy-2-nmet hyl phenyl ) but ane,

1, 1-bi s(5- t%ﬁ%ﬁ%—@@l&%@’%‘%@”f’ﬁﬁﬁm XIQQ RS eﬁapéﬁ i

et hyl ene gl eny

bi 5( 3- 120 { - BiAathyi-hpeihyiohers, w@ﬂf@lodﬂmmbyhﬁw@#wlnbpmh 3 5 doceihomelryit

]b![s[Z gfh-tﬁéﬁwﬁ%&l -2' - hydroxy-5' - et hyl benzyl )-6-tart-butyl -4-nmnmet hyl phenyl
er epht ha-

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

25 cyloxyphenol, 2,6-di-tert-butyihydroquinone, 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-butyi-4-hy-
droxyphenyi) adipate.

1.4. Tocopherols, for example o-tocopherol, B-tocopherol, y-tocopherol, d-tocopherol and

30 mixtures thereof (vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(6-tert-butyl-4-methyiphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyi-2-




| ate, 1, 1-bis-(3,5-dinethyl-2-hydroxyphenyl)butane,
2,2-bis(3,5-di-tert-butyl -4-hydroxyphe- nyl) propane,

2,2-bis-(5-tart-butyl -4-hydroxy2- nmet hyl phenyl ) - 4- n- dodecyl ner capt obut ane,
1,1,5,5-tetra(5-tert-butyl -4-hydroxy-2-met hyl phenyl ) pentane. 20 1.7. 0-. N
and S-benzvl conpounds, for exanple

3,5,3,5 -tetra-tert-butyl-4,4"'-di hydroxydi - benzyl ether,

oct adecyl 4- hydr oxy- 3, 5- di et hyl benzyl nef€apt oacetate, tridecyl -4-hydroxy-
3,5-di-tart-butyl benzyl ner capt oacet at e,

tris(3,5-di-tert-butyl -4-hydroxybenzyl)am ne, bis(4-

t ert - but yl -methylphiemsy,- 2, B-tllobis(B6ydiisec-amyiphiérol)] of,4+bixi2\6iirhethy-4-hydroxyphenyl)-

bi s( 3, 5-di c@suh'td but yl - 4- hydr oxy- benzyl)sul fide,

i sooctyl - Ctert - but yl - 4- hydr oxybenzyl nmer capt oacetate. 25 1. 8.

Hydr oxybenzw ated nmal onates, for exanple

g oot syl 55 AR 72 N BISFHATE B, 22

di - oct adec
dodecyl Ber crmlhy)e‘tdb;d(s-@rtaadtm-g(éihﬁpmnem e2,2-hethylenebisfdrohethyly® ¢ methylogtiohadyd-
bis[4-(1,1

t r amet hyl bﬁ\??‘}%heﬁﬁ'f"eﬁhyf"ﬁf’@@?.mgth&if&?y@'gpeﬁ'mpm21 hfo% m%mlsf%?'%ﬁt e.

§031-59i Ar omihylphehlyﬂ,r z,zymethflehetﬁsmﬁedmsbut)ﬂMnelxmI-a-zthylld_enebls(4 G-l;h-tert-butyl-
,3,5-tris -distarnt - -4 - - , B- L

T b (3, S 2 Mg SR sonRSXad % BnhUb B PRATRE
2,4,6-tri s(z?l)%—rdhylpbasrto{]buz,w -méthigledetnis(§4e azimhdtinimamnayl)-4-nbdylptiendl), 4 4l-meihpe
gonglugﬁ oct9] O[t;gf}é@-g[?tgﬁ -bytyjphegol)4.4-mehyianebisJert b2 Jrethyiphenol), 1,1-bis(5-tert-
anilino)-1 b’ﬂtyMﬁ’tydmxy-Z@ethyIphenyI)butane 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-

2- 0ct y1 Mer GaRh Aabri, B 4 31c25 1 bok) 2 SRRy FRAn O - Gty

azi ne,
2- oct yl mer dwgnowy-3- rmettmlm(esylfrsm-dqdecylmwagﬂobmanwdueﬁwggoaemmyl) -bis[3,3bis(BHant ne,

2,4,6-trisy (y§4§,y9 W t'eﬁ hyﬂé@g&gﬁﬂgﬂ g; %—rﬁeth iL ;ﬁ’éh{r\f‘dicyclopenta-

135tr|s(3 dl-t - 4-nydro anu
'3 5. 151 < denear pxs%@ytertsn%gta Hheinemyiuiam P S Rsauianeayiierephtha:

, g g t ;' :1até3 51-@{5é(?€§tdlm% ¥o-hedrbxhenyBiRams; | etdis(s;sldidere-bliyl-£Rydi8xyphe-
i i -
e

, 3.5
henyl pr opi M'?prﬁa'}?exahggweé'tﬁﬂﬁ%& ft-é&qrﬂgz-methylphenyl)-4-n-dodecylmercaptobutane
1, 3, 5- t ri s(131,55dete5-tevtisutylls- de«}rzommhﬂmzedympesﬁanecyanur ate. 10 1.11.

Benzvl phosphonat es, for exanple
di et hyl -2, 5-di -tert-butyl - 4- hydr oxybenzyl phospho- nat e,

di et hype3, 5 IO 8k tand B-hénz4 tomisauxpls o gstapiptes 53" 8'ttetra-tert-butyl-4,4'-dihydroxydi-

i oot adeoy PR] e il S AP BOT AUl oeon fvamny: um
salt of th8 MﬂmébuylbeWWrcaﬁto&e&teil -tis{3, 5-dblertydutyl-4 Hhydroayheneyl Jayind o Ziidni c
ZCLS yr éiyi ferth aﬁ%‘lﬂ\@ﬁ%ﬁ%@ ﬂiﬂ'@l@beanyl)dﬂﬁIMpﬁthéraw dr @163, 84 (-RRIBubyilg:hydroxy-
benzyl)sulfide, |sooctyl- ,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.
25
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.
30
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.

1
2
1
p




(3,5-di-tert-butyl -4-hydroxyphenyl)carbamate. 1.13. Esters of
6-(3.5-di-tert-butyl -4-hydroxyphenyl ) propionic acid with nono- or polyhydric
al cohols, e.g. with nmethanol, ethanol, n-octanol, i-octanol, octadecanol,

1, 6- hexanediol, 1,9 20 nonanediol, ethylene glycol, 1,2-propanediol,
neopentyl glycol, thiodiethylene glycol, diethy- |ene glycol, triethylene

gl ycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N, N -bis(hy-

dr oxyet hyl ) oxam de, 3-thi aundecanol, 3-t-hi3apent adecanol

trimet hyl hexanedi ol , trinmethylol- propane,

4- hydr oxynet hyl - 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 25 1.14. Esters
of 6-(5-terj10Ufngzing &Mﬁb@ﬁfdé ﬁirr&érlﬂrﬂel@ﬁﬁié ol:@fn%?béﬁi’é)%—(%cs Ql-t@ﬂ-bbtymlﬂgno

poly- hydric alcohols, e. hanaol

oct adecanol anilinog] ﬁe‘i{ﬁ'ﬁé’ﬂ?» o|2-°°iy"9erﬁ6?taﬁ&1¢lﬁﬁ o- @ﬁﬂﬂP‘éMé’f bycﬂ'i%ﬁ“"'“o) -1.3, 5'“'"

1, 2- propanegiigy, , 2@e@méaﬂto-ﬂlsmgis 5-didroslit umyum@prwnaﬁﬁlmss%%aylz%@ms-
egcoI trlethleneg nae thrltol trls(tgg xethyl)lsocyanurate
b s | (R B FEaRIPABIOY - R RS, arioh 5 T AR LR o

Z r Lﬁvdst hyg hezyai)is'ladylvahhraté 1 @B&Jf‘é(h-te?@b&&lm: ada@,lz ,6-dimeth Ibenzyl)lsocyanurate 2,4,6-tris-

3; g}lbir g?grr? %Q:t?r;g OSE plydroxyp’he_ tlert"lﬁi(‘ﬂg,l (-:t gzn%[ %3 é-tl'ls& 5-di-tert-butyl-4-hydroxy-

but yl - 4- hydpmnylpﬁmiwwﬁbmam asammeyl % ﬁbtﬂus(%cﬂmtdwkﬁuhwbﬂox@eﬁzﬂ)léw tet
raoxaspiro[5 undecane. -14- 1.15. Esters of

5-(3,5-di cy‘EM 84‘@;8” - 4- hydr oxvphenvl )propionic acid with nono- or pol yhydric
al cohols, e.g. with nethanol, ethanol, octanol, octadecanol, 1, 6-hexanedi ol,

Eh?ogfgfd;edgr‘é%@gzg@&;d@e&%% taxggrpécg{rﬂé)cﬁﬂ% BlearsBERRE %},xﬂogggxfy?amspho-

pent aer yt hrnate)| dlemyi-itﬁhytmebuyséﬂﬁyd!)qxsmyﬂﬂmsahmatd\l dmtadacsl(iﬁydﬂ-tenb@uitylﬂyhy) ox 5
am de, 3-t h Wﬂhghar@' a%&&%ﬁﬁ%&dbu&u ﬂ?&rg)\()l Q%Wn%phosphonate

trimet hyl ol p

dr oxynet hyl th Bﬂﬂlﬁ@mﬂnﬂm mongetiykegieraf 815ofiderbbutyidchysiexybenzyipgosnhenie agidof
3,5-di-tert-butyl -4-hydroxyphenvl acetic acid with nono- or polyhydric al co-
hols, e.g. wth nethanal, ethanol, octanol, octadecanol, 1,6-hexanedi ol

1, 9- nondhed!:32. Aaviarinephepals. fryrXgmple;4-hydrpwfianraniids| 4-hydepsiegranitdey ostyl N-

t hi odi et hyl (@;Ed,géry.gQym.dyabﬂmhgm@bymeie, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate, N, N -bis( hydr oxyet hyl ) ox-
am de, 3-thi aundecanol 3-t hi apent adecanol , trinethyl hexanedi ol ,

'élri met hylhol h -Sgl-tert-bu I-4-hydroxyphenyl)pro IOnIC acid with mono- or polyh dric f
r oxymet hy osp xabjcyc ‘ !E 0
6-(3,5-di- t%!?qh%r?u W&g ?@9{,@%@9‘ ﬁg @hpq’ta eaano? 11 6 llnexanegn iol, qsg

N, N - E'ZDE 3, r&f\ghedlar ethylbné nlycél M@lfropana&enyiéwernm glwdl,)tlhm‘dwﬂmémlwmeﬁlduhyde
N, N -bis(3,5-di-tert

N N - bi s[ 2-1% gyes! JT‘aﬁgfgqe lg,[yf ?rp%%ggﬁg@yhgmﬁ' QB hyidocyaute, SRR bR,

droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-

propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

25 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-

30 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.



propi onyl oxy) et hyl ] oxam de (Naugard(r)XL-1, supplied by Uniroyal). 20 1.18.
Ascorbic acid (vitamn C 1.19. Amnic antioxidants, for exanple

N, N - di -i sopropyl - p- phenyl enedi am ne, N, N -di-sec- bu-

tyl - p- phenyl enedi am ne, N, N -bi s(1, 4-di et hyl pentyl) - p-phenyl enedi am ne,

N, N - bi s(1-et hyl -3- nethyl pentyl)-p-phenyl enedi am ne,

N, N - bi s(1- et hyl heptyl) - p- phenyl enedi am ne, N, N -dicy 25

cl ohexyl - p- phenyl enedi am ne, N, N -di phenyl4p- phenyl enedi am ne,

N, N - bi s(2-napht hyl)-p- phenyl enedi am ne,

N-i sopropyl - N - phenyl - p- phenyl enedi am ne, N-(l 3-di rret hyl butyl ) - N - phe-
nyl - p- phenyl e

N cyol ohexylf . Bhlc RiPRERMHRBES FHlYEric
4- ( p-t ol uenededhblsnegl \)vdln p‘@hwiolareihwpl bt;tahol,obotmiebqrioll\tmhexhnedml 1,9-nonanediol,

3T sopr opor; e st 2BFancie HRBNO AT LB MonBirylnR R B8 eliehE oycol, i
N- (4-t ert - ocatiylertee glyichl, Iperdgqenythsitola niriaidydmixysthyhisbeyanuratsh - NiNvpiséhydrexyethyljox-

oct y1 at e di phanyd il ecerBl, LHRPBNERRoL Hridkfisidd A RRIIIIATNE: 4-ny-

4-n-butyl- am no am no nonanoyl amn

4- dodecanoy! c&wtmmwm@hospt\a-%@i dﬂt@@hﬂl@ﬂ&&ﬂ@ﬁﬂﬂen ol ,

bi s(4- met hoxyphenyl ) am ne, 2, 6-di-tert-butyl-4-di met hyl am no- met hyl phenol ,
2,4' -di am nod| henyl met hane 4, 4 - di am nod| henyl met hane, N, NN , N -tetra
- 15 met hy| -41&1 Estera of 2 B 4 acetic acid with mono- or polyhydric alco-

1, 2- bi s[ ( 2- rifid)ye dsf;)hﬁm'n)né%ﬁ&ﬁyﬂ %Eﬁd?eocténéf B&tﬁé&:ﬁﬁ&)fhﬂ REXaREdiBT ARRYhanediol,
(o-tolyl)biguani

bls{14 1", 3" -di neth Utyémﬂ ]am ne, tert-oct Iated
N phenyl0- 1-giayienengyeahi he-preparpdipl, ngo ¥M'ns!¥sol %/ vi#ne, glyediqdiethylene’ glyco
tert-butyl {tRéthyioRg )glyébnp fp@ﬁwlerytmml nq&(hyardxyetgw Yanufa@@ ON mg(,q,uﬂgxwhﬂmd

nonyl di phenyl g a mxture o

no a
dodueyl i pheeur fiauoebaiph i Bperaesaas. f{wtw."m%d@:efamethvloipmane 4-hy-

i sopropyl l'i waq'mdthyl dlippbsphal BB 7 Akskabieydd[X R12jaeta@b. NONO- and di al kyl at ed
tert-butyl di phenyl am nes, 2, 3-di hydro- 3, 3-di net hyl -4H- 1, 4- benzot hi azi ne,
phenot hi azi ne, a m xt ure of m)no- and di al kyI ated tert-

butyl / t et - act ide bh B3 M4y ior@ acidi @lgk MIN+biR(B,5-di-tert-

tert-octyl phen zin henot - .

NN NN -t&Wi‘ﬂﬁ‘éﬁ'&?ﬂp‘i‘eﬁwﬂf%ﬁnx%ﬁg?mﬁt%)é‘ﬁ'ée"z‘?\'?“ﬁﬁ'bi"%'?' $isk3 § ety ycrony-
nmet hyl pi per iphedylyropibay iireéthylbsedbiatide; ne, N,N'-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]-
bis(2,2,6,6-tetranmethyl pi per.id-4-vyl)g cate.

> 5 6. - ot PR YB oG e SRE SeBred ty UK o1 per i di n-a-01 . 2. WV
absorbers and light stabilisers 15 2. 1. 2-(2'-Hydroxvohenvl)benzotriazol es,
for exanpl e dr -b' - hyl phenyl ) benzo- triazol e,

2-(3", 5% ﬁw%xw%ﬁ@iyphenyl ) benzotri azol e,

2- (5 -tert butyl - 2' - hydr oxyphe- nyl)benzotri azoi e,

g g :23 - gydéoi‘ly'f & Andintic AntioxidahfS! fof BRdnpié RUN Wi-sBHRY ) dHBRyiShddidtAiRg, 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-
25 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-isopropoxydiphenyl-
30 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-butyi-
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'-diaminodiphenyimethane, N,N,N',N'-tetra-



tert-butyl-2'-hydroxyphenyl)S-chl orobenzotri azol e,

2- (3" -tert-butyl-2'-hydroxy-5"'-net hyl phe- nyl)-5-chl orobenzotriazol e,

2- (3" -sec-butyl-5"-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(2' 20

hydroxy-4'-octyloxyphenyl)benzotriazole,

2-(3",5 -di-tert-anyl -2'-hydroxyphenyl ) benzotri azol e,

2-(3",5" -bis(a, a-dinethyl benzyl)-2' -hydroxyphenyl)benzotr|azole

2-(3 ‘tert- butyl - 2' - hydr oxy-5" - -15

(2- octyloxycarbonylethyl)phenyl) 5-chl orobenzotri azol e,

2-(3" -tert-butyl-5"-[2-(2-ethyl hexyl -

gxx(/éca[ bo?ylﬁtﬁw f-alanrneaiphéuym@ﬂwhé H2-5R[(2maepHehyl)anifd]ethane, 1,2-bis(phenyl-
-ter u

2 e o, Jo et ekl 3 cHTetB iy IPhenylamine, ter-ocyated N-
2- (3' - tert - ubyh-1haphirgiamine, Sa m’uﬂufmbh mdho- and dialkylated tert-butyl/tert-octyldiphenyl-

gx;(/gaf ng%/l et h@%s) ghe% BEB.'Zog'E,.r !(“%f@ﬁy}g@%p@g}llglgmnylammes a mixture of mono- and

et hyl ) pheny ldidietated dbmldmhenylamlnes a mixture of mono- and dialkylated isopropyl/isohexyl-

2-(3' -tert- (%’p%%gg%rp Lsz, 2rnl)(:fthr oth mo o an\é)g glkyl?a%w ltgrE Elytyllilp%enylélmmes )é 3-dihydro-

phenyl ) benz
2- (3' -dodecy, Mmehwmmw-sénzmﬂﬁdMep bmfnplh)lm at mixaz® bEmode{ 8hd tialkylatedt tett-

2, 2 et nyl SHBRLGRRTeNoRIRETRE. 7 Ml o S B Bt RFaGrenenctnipingnon ;-
t he t ranses tNeallyfpheadthiaringy o AL BN’ DF-tetrapiiEnyk B4 tidminddit-2-ene,  N,N-bis(2,2,6,6-tetra-

|to¥: yet h)&ﬁene g%é%”%gé e?%&%@&éﬁa Oxypgg?/-bk mmﬁrﬁ%%h(peﬁﬂlyﬁséﬁa%e

3' -t ert - but P2,6,6-i¢trameiikypiperitin-bone 3. 2,6,6-idtrameshyipiperidipénly | |
2-[2' -hydroxy-3'-(a, a-dinethylbenzyl)-S'-(1,1,3,3-tetranethy|butyl)phenyl]
-16- benzotri azol e;

2-[2' - hydr o2yt¥:absarbersand light stabilisersy| but yI ) - 5' - (a, a- di met hyl benzyl ) phenyl | be

n- zotriazole. 2.2. 2-Hydroxvbenzophenones, for exanple t he 4-hydroxy,

4-met hoxy, 4-octyl oxy, 4-decyl- 5 oxy, 4-dodec
42,0 1511 e Picippnnyilhenzapiapies. fr FBERR, STVRR St dhesyhhesper <
Zf t su:ash I ':U:trﬁio%ndz-@su&&éﬁ-butyﬁﬂ -Hyarzgihenygbefsotridzole, emmét rebut -2'-h droxyphe-
er uty en phen C al. e,
i benzoyl 3 SUMRSHgREde,; Sa Mol By s SE bt e e«i%y# et
resorcinol, te’i‘t—dutszll-zmgadrbx;tphbyylpﬂeﬂyiobénzﬁtrié’zeléer t2-([Butesttbutid-D idkdeoxy i5s methylpe-at e,
hexadecy!l [ c '
L e R L R T W et
3,5-di-2ert hbdro)yy-4 mdﬂquplxgrtyéhematrazolﬁ 23, R@%raare)d-zhhydromaam)bemztotmzole
a- cyano- ( 3, | al e
et iyl 2. caPioBRERY ot By 22 AR bndly AR 7 (3-Roy Y Aty
mat e, butyl (%ectylama{l@nyietmwhqny%tmbmbenmmm ﬁdﬁHyﬂ-buWI -5'- [2-(2-ethylhexyl-
a- car boneth : ' ' '
N- ( P- car bomga oxy&gj&@% igi E ﬂk?—ﬁﬂﬂoggnﬁoltrﬁgole,z N AR S éz- f or
exanpl e ni cmmmbw@@mh@m&mr@mﬁn@mam 1, 2 (@-te@buwéquoxy-s' (2-meth-
25  oxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonyl-
ethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxy-
phenyl)benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5'-methylphenyl)benzotriazole, 2-(3'-tert-butyl-
2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-[3'-tert-bu-
30 tyl-5'-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol

300; [R—CHZCHZ—COO—CHZCH.ﬂ—Z- , where R = 3'-tert-butyl-4'-hydroxy-5'-2H-benzotri-

azol-2-ylphenyl,  2-[2'-hydroxy-3'-(o,o-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl)phenyi]-



butyl ) phenol], such as the 1:1 or 1:2 conplex, with or w thout additional
| i gands such as n- 20 butylam ne, triethanol am ne or

N- cycl ohexyl di et hanol am ne, ni ckel dibutyldithiocarbamate, nickel salts of
t he nonoal kyl esters, e.g. the nethyl or ethyl ester, of

4- hydr oxy-3, 5-di -tert- butyl benzyl phosphoni ¢ aci d, nickel conplexes of
ket oxi nes, e.g. of 2- hydroxy 4- met hyl phe- nylundecylketOX|nE ni ckel
conpl exes of 1-phenyl-4-1auroyl-5-hydroxyfrazole, with or with- out
additional ligands. 25 2.6. Sterically hindered am nes, for exanple
bis(2, 2,6, 6-tetranethyl -4-piperidyl)sebacate,

bi s(2, 2,6, 6bél@£dri§i8ﬁ3W2 AhparBR)-8'qY h )33 etrhmath@lbutyl)-5'-(a, a-dimethylbenzyl )phenyi]ben-
bis(1,2, 2,6, pentanethyl 4- plperldyl)sebaca e,

bi s(1- octyléﬂyaﬁ’% 6, 6-t et ranet hyl - 4- pi peri dyl ) sebacat e,

bis(1, 2, 2,6, 6-pentanet hyl -4-pi peri- dyl)

T 7 aikabbhaofa e T B T £ea, K boar FoR8ky Sheto

aci d, | imeabxgu-dadetylexyrpbertyioxy,of2' @f-trinydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.

N, N -bis(2,2,6,6-tetranet hyl -4-pi peridyl)hexanet hyl enedi am ne and
4-tert-octylam no-2,6-di- chloro-1, 3,5-tri azi ne,

tris(2,2,6, 23t Estersref bubstidied ped 'udgjblsﬂhtedidentmb aeis afoe example 4-tert-butylphenyl
tetrakis(2,2.6. 6:tetra- met 4- i d 34butane a ate,
10 NS o BalBin phoisdleyiale, SCubhBY shlieie, i BAoRGRL PG ke

4- benzoyl - Zzayl)ﬁeﬁmmm I berezolly tesongimol, i, 41di-tert-batyiphepyl cﬂgs'-d&eﬁ-bﬁwmgdmnymhwl
-17- pi n

bi s(1, 2, e Rexqdeny 3% fikierbubi hydrybepzals, ostadsoyl 35-ditert-but4zhydrapens
benzyl) - rraZQﬁta,tZamethyM 6-d|-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.

3-n-octyl-7,7,9,9-tetranethyl -1, 3, 8-t dazaspi ro[4 5] decane- 2, 4- di one,

bi s(1-octyl - oxy-2, 2, 6 6-t et ranet hyl pi peri dyl ) sebacat e,
bi s(1-octyl BMD@,E don etampig: ety mcmmwi»bamdacrylﬁax isooqtyl reeyaneB.fecgiphe-c

i am ne- and™ 1 oebh g <afohel PAIATRE, feflicyd JIRIATR RS e

2-chl or b 4, dats, sk(u!lyl rpi-cyano-B-methyl-p-methoxycinnamate, methyl o-carbomethoxy-p-methoxycin-

12 b o 3 AP AR AR A el T

2-chl oro- 4, 6-di - (4-n- butyl am no-1, 2, 2, 6, 6- pent anet hyl pi peri dyl) -

135 ;l“ azh 8N h 4%#&&#@% ) BHBRkEL BASS: hiobisfa-(1,1,3,3-tetramethyl-

t hyl - 1, 3, 8- butylphesell, raglph, as]tlmse&amg 122 goraplex awith or without additional ligands such as n-
3- dodecy] - 15-.%@%"%- Qnétﬁér{o?amhé%r ﬁc?dl@f‘e&#l&'i&h)aﬁ?émﬂﬂg "nk‘.kél ddn&ﬁyl&rth%dé!rd&'ﬂ%te

3- dodecyl - pent anet hyl erid rrolidine-2)5-
m xture of wckpéﬁa@%eﬁfthexponoaml ast%rﬁe%teyuhemet 1¢ itar exien eﬁéﬂwgnow ae’vrd'ﬂ?rhe, a
condensate s\itynbéhiviphas&{oam%cﬁi ‘ﬁrd(@ltdomwxeybf Ketoimes Iéﬂglarfzaayamwh@mﬁsﬁ@m ne
and 4- cycloh? 6-. di chl or o- i azi ne ondens
S bi o1 5. aRSSRDISHPHPe TR FRMBIoER 0T Ohoge BUros i BrGOR PR e Wi Pty
wel |l as 4- bmnyhambmthNQSG 6-tetranet hyl pi peridi ne (CAS Reg. No.

25

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,

bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate,  bis(1,2,2,6,6-pentamethyl-4-piperi-
dyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl)-
30 2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-di-
chloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetra-
methyl-4-piperidyl)-1,2,3,4-butanetetracarboxylate, 1,1-(1,2-ethanediyl)-bis(3,3,5,5-tetrame-
thylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyl-



15 [ 136504-96-6]); a condensate of 1, 6-hexanedi am ne and
2,4,6-trichloro-1,3,5-triazine as well as N, N-di butylam ne and
4- butyl am no- 2, 2, 6, 6-tetranet hyl pi peri dine (CAS Reg. No. [192268-64-7]);
N-(2, 2,6, 6-tetranet hyl -4-piperidyl)-n-dodecyl succinimde, N (1,2 2,6,6-
pent anet hyl - 4- pi peri dyl ) - n- dodecyl succi ni m de,
2-undecyl -7,7,9, 9-tetranet hyl - 1- oxa- 3, 8- di1é aza- 4- oxo-spirof[ 4, 5] decane, a
reaction product of 7,7,9,9-tetranethyl-24€ycl oundecyl - 1- oxa 20
3, 8-di aza- 4- oxospi ro-[ 4, 5] decane and epi chl orohydrin,
1,1-bis(1,2, 2,6, 6-pent anet hyl - 4-
ﬂi ﬁer ibdyl ]QX)ﬁpﬁlriaﬂébei)sg_,Zz,%,ﬁ,ﬁlﬁnlfﬁgﬁéttﬁ&:lﬁﬁéﬂd}lﬁ@hﬁﬂﬂyl-z-(zhydroxy-3,5-di-tert-butylbenzyl)-
, N -bis-fornyl-N, N _-bis ,B-te ne-. .. . . .
byl - 4- pi perTagahe SaireEHisl LR HPEATREIT o frfgaspirofeldecans-2.4-done, - bis(1-octy-
411- rzna*t2 hgx%mtdwizwﬁwé[thﬁeft]h}gﬂbdidﬁ)éébapat_e, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succi-
, 2, 2,6, 6-pent anet hyl - 4- hydr ox eridi.ne o
b0l 1 ot hy | Pl JRea) o oy condanshles o NA Histe.2.66-atremetpui4 eiperidyheamatiytens-
react i on5pr athnsine afid #sharplowliac-2@-diciigrd+ 1, 3)8-rimzink cthé boriensaty e 2-chiotd.,6-Dis(4-n-
2,2,06, 6-tetrwgl-%-égg%o i pe i.di.geI 2% - b . lamin
12,2, 6, 6 peRBIHRISS 2 SR IRRar L 3 Sotigzings, 29 o 12-y36p-2migpmpylamino)-
4, 4" - di oct ylethapex éhe combiensate 26f- 2Hchibioak§-alic@m-butglamind; 122,26 6epdndethyipiperidyl)-
5,5 -di-tert, i Lide, z - id d
S ST PR bhd2 8 BRI RNG, pehcahPELORIAEX PO el
2- et hoxy- 5- tikeyl1 3Bstripkaspirofdt FjdecaneRidedionan d 3idodeayl-%(2,2,6,636tramethyi-4-piperidyi )pyr-
2- et hoxyp2' &R o di nt sl WALAUL eSS - vand, = o
o et hony- i 2 P aibng ! SRR (R 3 il Bicb ol dRéi2 5-dione, a
p- et hoxy- di SuiNyes efid-bexaseexiony: gad 4-steagyloxy-2.2,6 Gitaamsthvieingridine; azcondensate phes,
o o A sl s 2
- (2- hydr oxy- 4- oc oxyphenyl) -4, 6-bis(2, 4-dj net, enyl)-1,3, 5-triazine,
b (e h Pl S rEReS. & dongbuals B iRt QTR Aoty 03| a6 0
2, 4- EI s( 23 hbﬁl’oﬁvﬂz,af&tﬂéﬂﬁe’:ashwell ?s 4-bu§yla5mino-_2,2,(_5,6-tetramethylpiperidine (CAS Reg. No.
oxyphen - Q; -di_net en - -trlazlne . _
oy P o 13880 o6l o stedRee o 4 Gy G 2y phiaros. 3 Seiazing aavel
2- ( 2- hydr oxas4-NjNdittuplaminphang | B-butBarbine-2,6)6-thtramiethylpipeeidine) {(CAS Reg. No.
1,3,5-triazi =f 25hyd s Abat L - ]
4. 6-bis(2, 4-[%851‘?&%%%% ?ﬁé@%@hﬁ#@??&%@%ﬂ°de°y's”°c'"'"“de’ N-(1,2,2,6.6
[ 2- hydr oxy- pe(tamethyl-é-pipedyiin-godscylsueginimigi p h @rupdgcyit? 8,99-tetramethyl-troxdn3I8)di1 , 3,
5-triazine, ;25l2wacni ; g oy _ _
hycroxy- & (o hadr Sl SO eseln o o sty 2 qrapudenton: ; o
-triazi A8, 3.9diaza-4-oxospiro-[4,5]decane and epichlorohydrin, 1,1-bis(1,2,2,6,6-pentamethyl-4-

ﬁ d?dﬁgﬁl F?}’b?@g@g@ﬁ;?gg?@éﬂWhQMW&Bﬁm&heﬂe,hYIG,W%QM)LN]N'-‘bis@z,i?,b?d-t%trémgj et
2 [ 5- hydr ox{ukdpinergyRGgmetheediamion, & ciasis o AHeapemetereremaonic Aty | -

phenyl) - 1, 31:2,2,6, 63&htnethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-

2- (2- hydr oxy- 4- hexyl oxr%/) phenyl - 4, 6- di phenyl -1, 3, 5-tri azl ne 2-é2- % 10 .

41 oxy- 4- ot RBRJOINSIgNaes 2 rerciip ysdust ST sialgic 5id,annydride-arolefin copolymer with

2, 4, 6- t p§ s[ 2;2086ltewarethyl-3-dmihpiperidingYor 121206 pemBOSHYIRhaMHopipdriding- t 11 azi ne,
2- (2- hydroxyphenyl) - 4- (4- met hoxyphenyl ) - 6- phenyl - 1, 3, 5-tr1 azi ne,

2-{2- hydr oxy- 4-[ 3- ( 2- et hyl hexyl -1 - oxy) - 2- hydr oxypr opyl oxy] phenyl } - 4, 6- bi s( 2,
4- 2.7._ Oxamides, for example 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-

5,5-di-tert-butoxanilide, 2,2'-didodecyloxy-5,5"-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxanilide,
N,N'-bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2'-ethoxanilide and its mixture

30 with 2-ethoxy-2'-ethyl-5,4'di-tert-butoxanilide, mixtures of o- and p-methoxy-disubstituted
oxanilides and mixtures of 0- and p-ethoxy-disubstituted oxanilides.

2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-



di met hyl phenyl ) -1, 3,5-triazine. 15 3. Metal deactivators, for exanple
N, N - di phenyl oxam de, N-salicylal-N -salicyloyl hydrazine,
N, N - bi s(sal i cyl oyl ) hydrazi ne, 3-salicyloylamno-1,2,4-triazole,
bi s(benzyl i dene) oxal yl di hydrazi de, oxanilide, isophthal oyl dihydrazide,
sebacoyl bi sphenyl hydrazi de, N, N - diacetyl adi poyl di hydrazi de,
N, N - bi s(salicyl oyl)oxal yl dihydrazide, N, N - bis(salicyloyl)thiopropionyl
di hydrazi de. 20 4. Phosphites and phosphotfites, for exanple triphenyl
phosphite, diphenyl al kyl phosphites, phenyidial kyl phosphat es,
tri s(nonyl phenyl) phosphite, trilauryl phosphite, trioctadecyl phos- phite,
dlh st eﬁr yl ped @@ihydr phenhyl X4, be%@hldtrﬁéthyﬂﬁﬁe&ﬂ% AkriaZifd, ! 20ubiyi2mMyedXy-H-propyi-
RN 5@4%8 ARG AR, of BRI EocPS PRI S5
cunyl pheny| mptwglpbhény)i 1)3,6ittaziss, DME‘-WurMA-dodecyloxyphenyl)4 6-bis(2,4-dimethylphenyl)-
3: ?g(z)dch: oﬁcg’%tetﬂg ulé%{%—(ér ma xy 39( ﬁ@%ﬁ\ nﬁﬂ gthS(é Bf-dlmetlgnjylgh O%q 3§ friazine, 2-
BI :Eg jsg i tpmyﬂrdgymy(m?dmymwmgﬂobexwrﬁm,Btbh;(:z n@imﬁthﬁhmsﬁktng?neeé 2-[2-

i |
sor bi t ol éyﬁis‘%‘é' 4%{2[-@% %@%‘W@%@mﬂ %/%Wb%?ft R}?C}B%ecﬁ'yng'y&ﬁ!?’é 'Pﬂﬂ%ny?’fe%e
di phosphonl (dededyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl)-
br 52, 4- a1  Veprmey e hRarE Pt Hade iR Aol plain CLBEIRARRARC!
bi s( 2, 4- di - pleny)i3Sriaginaet 2r2- wm)ql-%-hﬂmlpky)plhmbhﬁ-tdmhenyl -1,3,5-triazine, 2-(2-hy-
6-1l UOH@ 2, é’iof%;«l%rettﬁ‘&x&aﬁér&:f)ké)-&bb{ényﬂ?B%BthQé{Jne di BengkiliBhydtoxy-LaBusgPgErhoc

In "-nit

[tri et hyI t rdrgwrg’oxs)psenmet 3.8-teiagine, hut PH2-hydroxyshembrir(4-methoxyphonyfekresmit-t e] |

2-ethyl h i _pot - t
AR R 'i*ft“r.*’??‘ef?f‘?leb@‘y“‘b*méiyz FRoFRInyoxiphdf AEBEERh! { ¢

-19- The fo‘I"F‘SmyWB W%gﬁﬁf'%“eare especial ly preferred:
Tris(2,4-di-tert-butyl phenyl) phosphite (irgafos(r)168, C ba- Gei gy)

}3[ IFS E,?@By' Wt% ?reé_ecg I@r_@g@ﬁo&ag_gg ?f&sacf(cq_?kl -sahcyloy ﬁ\\}dram e, &
N,N'-bis(salicyloyl)hydrazine, 3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl
dihydrazide, oxanilide, isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide, N,N'-
diacetyladipoyl dihydrazide, N,N'-bis(salicyloyl)oxalyl dihydrazide, N,N'-
bis(salicyloyl)thiopropionyl dihydrazide.

20
4. Phosphites and phosphonites, for example triphenyl phosphite, diphenylalkyl phosphites,
phenyidialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
phite, distearylpentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-

25  cumylphenyl)pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methyiphenyl)-
pentaerythritol diphosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphosphite, tristea-
ryl sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6-
isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,g]-1,3,2-dioxaphosphocin,  bis(2,4-di-tert-

30 butyl-6-methylphenyl)methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyi)ethyl phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, 2,2',2"-nitrilo-
[triethyltris(3,3',5,5'-tetra-tert-butyl-1,1"-biphenyl-2,2"-diyl)phosphite], 2-ethylhexyl(3,3',5,5'-te-
tra-tert-butyl-1,1'-biphenyl-2,2'-diyl)phosphite,  5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphaosphirane.




C(CH33 (CH3)3C .3 (CH3)3C C(CH3)3 (C) P-OCH2CH(C4HB) CH2CH3 O (CH3) 3C
C(CH3)3 0 XO 10 (CH3)3C g OP P-O~C(CH3)3 OO (D) C(CH3)3 (CH3)3C
C(CH3)3 (CH3)3C 10 O\ H3C 0- P\ P-OCH3 OO - (E) (CCH3)3 (CH3)3C -20 CH3
H3CGCGCH3 FooOPOCHZCH3 G () Har~~e -P X P-O~~eHai HC( ) ~0 0 3 ~
H/C/ CH3 3C CH3 2 5. Hydroxylam nes, for exanple

N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne, N, N

di octyl hydroxyl ami ne, N, N-di | auryl hydr oxyl8mi ne,

N, N-di t etradecyl hydroxyl am ne, N, N 5 di hexadecyl hydr oxyl am ne,

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

N- hept adecyl - N- oct adecyl hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne derived from

hydr ogenat e W a ron or exanpl e
N- benzyl - al p “? %?&BW@ ar?\ﬁsé’Pﬁ'ﬁfy %T?%Hﬁq'rret hyl ni trone, N-octyl- 10
al pha- hept yl ni trone N- | aur yI al pha-undecyl ni trone,

N oct QS?;Y'T&F@Q@@ Pt eieaat oo AR aRob] FulronBheis phodsrie

(CH,),C C(CH,), (CH),C C(CH,), ]
0\ °
(A)  HC—CH p—F P—O—CHCH; TN (g)
o] O o
S [ (CH,),C
C (CHy), > C(CH,),
(CH,),C — 3
(CHY,C C(CH,),
° (€)

\
P——0——CH,CH(C,H,)CH,CH,

e
(CH,),C

C(CH,),
IO O\
CH c—<: 2?——O~P X P—O——(}; :}-—CCH
10 (CH,), \O O’ (CHy)y (D)
C(CH,), (CH,),C
C(CH,), (CH,),C

<:2 :><: g

C(CH,), (CHy),C



pha- hept adecyl ni trone, N-ocatadecyl -al pha-pent adecyl nitrone,

N- hept adecyl - al pha- hept a- decyl nitrone, N-octadecyl -al pha-hexadecyl nitrone,
nitrone derived fromN, N-dialkylhydroxyl- am ne derived from hydrogenat ed
tall ow amine. 15 7. Thiosynergists, for exanple dilauryl thiodipropionate,
di m stryl t hiodi propi onate or distearyl thiodipropionate or

di stearyl disul fide. 8. Peroxide scavengers, for exanple esters of
fi-thiodipropionic acid, for exanple the-R&uryl, 20 stearyl, nyristyl or
tridecyl esters, nercaptobenzi m dazole or the zinc salt of 2-nercapto-
benzi m dazol e, zinc dibutyl dithiocarbamate, dioctadecyl disulfide,
pentaerythritol tetrakis(p- dodecyl nercapLo)propigﬁate 9. Pol vam de

stabilisers, for exanple copper salts in conbinati@r® with iodi des and/or

phos- 25 phorus conpounds and salts of dival erd,crap se. 10. Basic
co-stabilisers, for exanple nelam ne, polyyvinylpyrrolidone, dicyandi am de,
triallyl cyanurate, ur@ f&at i ves, hydrazi ne segivativies OCHRHesg)

pol yani des, pof'yliFethahes, /Rl kaf T °nEesr  salHs a kal ine - earth netal

salts of higher fatty adids, Tor exanpl e cal ci , -21- zinc

stearate, nmagnesi um behenate, nmagnesi um stigasdte, sodi Urhiricinol eate and
potassium palmtate, antinony pyrocatechaldtie &zinc rLocat echol ate. 11.
Conventional nucl eating agents, for exanple inorganic substances, such as
talcum 5 netal oxides, such as titanium di oxide or magnesi um oxi de,

hosphat es, te | fates of bly, al kalj th. Is:
e e onBoiIoA T iRes for samste WR-Sossribirabimie, MR oemiss, NV
S e D iRy, © 148} thot sy TG e, >N | C
e moound  BeRiE fyibniamBe: BB UE SR BldipSjariag PR SorafetutbUEox S
exanpl e pl agtemines e-heptadbcyi-dleottaxiecylmaidxytaynirseg AV N-diakylhydsdxylaysnes defiveniavdrom

control age i i.ght eners, flane retarding agents, antistatic
agents and ﬁ#’%&ﬁ‘%ﬂé"g‘@l‘&n é.lnﬂ, 5 13. Benzofuranones and indolinones, for

exanpl e those disclosed in US-A-4, 325,863; US-A- 4,338, 244; US-A-5,175, 312;
cp. A 050m 9-iote oG en e pfnd g ione, i bl Rt
10  alpha-heptylnitrone, N-lauryl-alpha-undecylinitrone, ~ N-tetradecyl-alpha-tridecylinitrone, N-
hexadecyl-alpha-pentadecylnitrone, N-octadecyl-alpha-heptadecylnitrone, N-hexadecyl-al-
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecyinitrone, N-heptadecyl-alpha-hepta-
decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N,N-dialkylhydroxyl-

amine derived from hydrogenated tallow amine.
15
7. Thiosynergists, for example dilauryl thiodipropionate, dimistrylthiodipropionate or distearyl

thiodipropionate or distearyldisulfide.

8. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,
20 stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(B-

dodecylmercapto)propionate.

9. Polyamide stabilisers, for example copper salts in combination with iodides and/or phos-

25 phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate,




phenyl]-5, 7-di -tert-butyl benzof uran- 2- one,

5 7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy) phenyl]- benzof uran-2-one,

3,3 -bis[5,7-di-tert-butyl -3-(4-[2-hydroxyet hoxy] phenyl ) benzof ur an- 2- one] ,
20 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzof uran-2-one,

(4-acet oxy- 3, 5-di net hyl phenyl )-5,7- di-tert-butyl benzof uran- 2-one,

(3, 5-di net hyl - 4-pi val oyl oxyphenyl }5, 7-di -tert-butyl benzo- furan-2-one,

(3, 4- di met hyl phenyl ) -5, 7-di -t art - but yl b&hzof ur an- 2- one,

(2, 3-di net hyl phe- nyl)-5,7-di-tert-butyl benzof uran-2-one. 25 The wei ght
ratio of the above described conponent (A) to the total of the conventional
addi tives i ginprstdaeaterhggn2siimlbaéhendtd 2maghesinoT stegratef esdidrh yicih6lOatd and pbtasSidmand

t f I 10/ . ' f th (O ti
whioh"ar e oparieis: 8l et e ke BB B R nrosi 11 bn cont ai ni ng. t he
conmponents (A), (B) and (D) and optionally (C), wherein conponent (D) is at
Lenst one, 20! Bkhilpboaithubaold ShEAE! BF i ARE AAERAD by, sRUCHEAANY,
cont ai ni ?g( nedal qaxidesn eurths ag AjgniynB)dicxide QrD)l_aMime?kide@phc;sp(l@g%mbonat&s][@n‘ n
conponen n n 0 S r om
coggonent ﬁtésA%Bhé%gﬁ?%%ﬁaﬁl{( ?'@)% I g%iﬂrt{f n\?é?%lﬁ é}grgrg{&t %c’g@?éﬁt S gl égv @%ﬁeﬂ S
parti cul ar | polyearbexylie dcids 8ng thepsalisripereoft £.gn4-dertrbetylbenngict aaid, @dipisoagihtpimelis) |

B d (D) 5apd ' I i [ . :
bhenol i c. anth s e SR, Jrcipplll) S SRRPSGinpie b i teRaS e Bfymec
tert-butyl - SOHPRHNERIUER A lIonis cOPPYRTEES (PPErets
gsi gS-St gq)t - but yl -4|— hzd[}ogyphenﬁl )plropi oni ¢ acid _08 " isted ab

-(3,5-dic ohexyl - 4- [ OX en ropionic acid, e.g. ose ed_above
under i temyié'}g,—ii—d‘%y—%n@r fg‘g@.p'e)ll‘ég%c's Scly s i"lﬁ?ﬁwgédgit'}‘?% Senflow-a)
i's a conpousentadi dgbetsf optical Brijhtentrs, fidme ftardinbihgen(s; antistatio ddeqts- and blotwidg

agents.

3-
3-
3-
3-

15  13. Benzofuranones and indolinones, for example those disclosed in US-A-4,325,863; US-A-
4,338,244; US-A-5,175,312; US-A-5,216,052; US-A-5,252,643; DE-A-4316611;
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)-
phenyl]-5,7di-tert-butylbenzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl]-
benzofuran-2-one, 3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-one],

20  5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphenyl)-5,7-
di-tert-butylbenzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butylbenzo-
furan-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(2,3-dimethylphe-
nyl)-5,7-di-tert-butylbenzofuran-2-one.

25 The weight ratio of the above described component (A) to the total of the conventional
additives is preferably 250/1 to 1/2500, more preferably 100/1 to 1/100 and most preferably
10/1 to 1/10.

Further embodiments of the present invention which are of interest are listed below:

30 1. A composition containing the components (A), (B) and (D) and optionally (C),
wherein component (D) is at least one antioxidant which is different from component (B),
preferably selected from the antioxidants listed above under item 1.

2. A composition containing the components (A), (B) and (D) and optionally (C)



CHZOH conponent (B) is a conmpound of the formula (11-1), (H3QC 11 11
C(CH33 15 HO: (CHZ)z GNHNHC (CHZ)2 OH (11-1) (H3O3C C(CH3)3 and
conponent (D) is a conpound of the formula (111-1). (H3C)3C HO (CH2)2 CGOC
Z C(111-1) L (H3O3C 4 20 5. A conposition containing the conponents (A,
(B) and (D) and optionally (C) and optionally one or nore further
conponents selected fromthe group consisting of netal (I) or (Il) salts of
fatty acids, nmetal (11) oxides, dihydrotaR8+te, phosphites, phosphonites,
organic sulfides and organic disulfides, e.g. those |listed above under
itens 4, 7, 8, 10 and 11. -23- In the above conpositions 1 to 5, for exanple
100 parts bywheeeigbdmpdnend(i)asatitast Ahe plenblic aHtioxidérit @fhishatifferbit fram 86mpdnehd t o
25, parts banzi ght of component (B), 5 to 40, preferably 7 to 25 or 10 to
20, parts b i ght of conponent (D) and optionally 50 to 500, preferably 50
to 400 5 or AphdnoliGaioxidanttvethia melting pointdielona20000 & partidt)ariypyefdreedor esent . | f
desired further conponents nmay be present, for exanple 10 to 50, preferably
10 to 35 or 10 to 25, parts by weight of an acid scavenger such as a netal
(1) or (Bl) $almrrmbsmorf airitginiag it comporérds (A()J (B) ank (D)aand optienally {G)dr ot al ci t e,

or 10 to 80, refera arts b i ght . of .
phosphi te. _Hecsin Saeanent )i atipes fre PherBiq artolient Fedigd o datt off-s-din o
Fur t her enbaqekit-batyt-4-hpdrokypeeiyprapitnid qusL(enerab@tymﬁyd@qpnényl)bmpmdw dcidvoe

onDpol yrmer -earIBHARS YA EF By ARG 6. e R e B0t e e 12

copol yner or1.#4 antb1.b.end of pol ypropyl ene with anot her synthetic polyner;
and a ma]bhod for clarifying a pol ypropyl ene honopol yner, random copol yner,
alternati'ng or segnented copol yner, block copol yner or a bl end of

pol ypr opyl ente Awdohipositiat Wiereimy nt het i ¢

component (A) is a compound of the formula (I-2),

e et atas

PS

(I-2)
CHOH
CH ,OH
component (B) is a compound of the formula (1I-1),
(H;C),C ﬁ ﬁ C(CH,),
15  HO (CH,}5—C—NH—NH—C~—(CH,) OH (n-1)
(H,C),C C(CH,),
and
component (D) is a compound of the formula (11l-1).
(H,C),C ﬁ
HO (CH,};—C——0—CH;—C (m-1)
(H,C),C

20 5. A composition containing the components (A), (B) and (D) and optionally (C) and
optionally one or more further components selected from the group consisting of metal (I) or
() salts of fatty acids, metal (1) oxides, dihydrotalcite, phosphites, phosphonites, organic
sulfides and organic disulfides, e.g. those listed above under items 4, 7, 8, 10 and 11.



pol ynmer, which conprises incorporating therein an additive m xture as

descri bed above. 20 The present invention also relates to (1) an additive
m xture containing the conponents (A') and (C ), wherein either conponent
(A") is the conpound of the formula (1-1); and O / \ OO (l.1) O CHOH
CH20H conponent (C ) is at |least one |ubricant selected fromthe group
consisting of synthetic 25 waxes, preferably pol yolefin waxes, in particul ar
Fi scher-Tropsch wax, high-pressure poly23hylene wax, Ziegler-Natta

pol yet hyl ene wax, netall ocene pol yethyl ene wax or Ziegler- Natta

pol ypropyl ene wax; nontan-ester wax, paraffin wax, stearam de and ol eam de;
or conponent (A' is the conmpound of the formula (1-2); and -24- 0 O CH3

H3C O O (1- Zghﬁ CH20H conponent é‘ is at | east ane |ubricant sel ected
fromthe gr"?) QPBV&P@FP%'OBﬂé%/ﬁtheﬁ’@ ple 190 parts BY weightnf icompensnt (A 1P Iaxes,

in particu |p?éfer'5b§'0I|0Q6 36’ 6@195@725/@% By \%Iglﬂb@é&hﬁdhenﬂB? ¥ab | wewr to 25

Ziegler-Natta o%‘x | ene, wax, tal |l opcene o(ﬁé ene wax or egl er 5
Nt ta poly F SPUR 2 @i Ry WRGH oo @pernant (2 and SRIGTPRY 50 190, BEeEAPH A6 40
erucan ge ango t@ﬁcﬂﬁamheb W6 m&Jfbora@ﬁeﬁt(@}na@rbeMeht weeﬁréetfumeercont ai ni ng
t he conponents EAg g % z V\p ? } é } t he congound of the
formula (1°8§P0 gAY be present, tor example Oto 50 preferably Oto 35 or 10 to 25, parts by
weight of an acid scavenger such as a metal (1) or (Il) salt of a fatty acid, a metal () oxide or
a dihydrotalcite, or 10 to 80, preferably 10 to 50 or 10 to 40, parts by weight of a phosphite, a
phosphonite, an organic sulfide or an organic disulfide.

10

Further embodiments of the present invention are

the use of the additive mixture described above as clarifying agent for a polypropylene

homopolymer, random copolymer, alternating or segmented copolymer, block copolymer or a
15  blend of polypropylene with another synthetic polymer; and

a method for clarifying a polypropylene homopolymer, random copolymer, alternating or

segmented copolymer, block copolymer or a blend of polypropylene with another synthetic

polymer, which comprises incorporating therein an additive mixture as described above.

20 The present invention also relates to
(1) an additive mixture containing the components (A’) and (C’), wherein either
component (A’) is the compound of the formula (I-1); and

OO,

CHOH
CH ,OH
component (C’) is at least one lubricant selected from the group consisting of synthetic
25  waxes, preferably polyolefin waxes, in particular Fischer-Tropsch wax, high-pressure
polyethylene wax, Ziegler-Natta polyethylene wax, metallocene polyethylene wax or Ziegler-
Natta polypropylene wax; montan-ester wax, paraffin wax, stearamide and oleamide; or
component (A’) is the compound of the formula (I-2); and



CH3 H3C O O CH3 10 H3C CHOH 3 CH2OH component (C') is selected fromthe
group consisting of stearam de and ol eam de. The particul ar uses and
applications described herein are also applicable in appropriate manner for
the latter two additive mxtures. 15 The wei ght rati os and concentrations

gi ven for conponents (A), (C and (1) can be applied in appropriate nmanner
for conponents (A ), (A"), (C), (C), (I') and (I") so that conponent (A
corresponds to conponent (A') or (A'), c@dponent (C) corresponds to
conponent (C ) or (C') and conponent (1) corresponds to conponent (l') or
(1"). 20 Further exanples of specific additive m xtures of the present

i nvention are 1. Corrpound or rrul a (l-1) + a Fischer-Tropsch wax (e.g.
AdSper se 868 (RT , AdSperse 100 (RTM, EnHance (RTM
or EnHance ound of the formula (I-1) + a Ziegler-Natta
pol yet hyl ene wax Kcowax PE 130 (R{ild), Licowax PE 190 (RTM or

Li cowax PE 520(RTM) -2 HBH Conpound of the formula (1-1) + a high
pressure pol yet hyl ene wax (e g. Licowax PE 810 (RTM, Licowax PE 820 (RTM,
Li cowax PE 830 (RTM, Licek#Hd PE 840 (RTM, Epolene C 10 (RTM, Epolene C

14 (RT ol ene ol ene C 16 RTM , ol ene, C 17
Epol( ent:-/p C 1§° ?(ég@aéff‘ysf\pnéutermselegﬁggﬁré;%%groggfgn?l Rt yn gllpene N
34 (RTM) waxés‘pmmuy sdlydldfe ieesn par(n&ﬂa‘r)ﬁsbher-mps%hIvmsemgh-pmsmb hyl ene

(5. "L conpvmmichetsX f”;"“'a@a baisnd, el eyt R 5B

m)nt an- et eNaﬂmpol;(peo;glenhwaamnniﬁn(eREWax, péﬁfﬂﬂ&@@btbbra&ﬁeﬁ}e(d@ih}demhd Host al ub
VEE 40 (RTI\/Q)l n71 Compound of the formula (1-1) + paraffin wax (e.g. Linpar
17-20 (RTM 8? 'Elhpar

as well as to
(2) an additive mixture containing the components (A") and (C"”) wherein
component (A") is the compound of the formula (1-3); and

Saretatag

CHOH

10 (1-3)

CH OH

component (C") is selected from the group consisting of stearamide and oleamide.

The particular uses and applications described herein are also applicable in appropriate
manner for the latter two additive mixtures.
15
The weight ratios and concentrations given for components (A), (C) and (1) can be applied in
appropriate manner for components (A’), (A"), (C’), (C”), (I') and (I”) so that component (A)
corresponds to component (A") or (A"), component (C) corresponds to component (C') or
(C") and component (l) corresponds to component (I’) or (I”).
20
Further examples of specific additive mixtures of the present invention are
1. Compound of the formula (I-1) + a Fischer-Tropsch wax (e.g. AdSperse 868 (RTM),
AdSperse 500 (RTM), AdSperse 100 (RTM), EnHance (RTM) or EnHance FG
(RTM)).
25 2. Compound of the formula (I-1) + a Ziegler-Natta polyethylene wax (e.g. Licowax PE
130 (RTM), Licowax PE 190 (RTM) or Licowax PE 520 (RTM)).



1416-V (RTM). 8. Conpound of the formula (1-1) + stearam de, erucam de or
oleam de (e.g. Atner SA 1750 (RTM, Atnmer SA 1753 (RTM or Atner SA 1759
(RTM). 15 9. Conpound of the formula (1-2) + a Fischer-Tropsch wax (e.qg.
AdSperse 868 (RTM, AdSperse 500 (RTM, AdSperse 100 (RTM, EnHance (RTM
or EnHance FG (RTM). 10. Conmpound of the fornmula (1-2) + a Ziegler-Natta
pol yet hyl ene wax (e.g. Licowax PE 130 (RTM, Licowax PE 190 (RTM or

Li cowax PE 520 (RTM). 20 11. Conpound o®5the formula (1-2) + a high
pressure pol yethylene wax (e.g. Licowax PE 810 (RTM, Licowax PE 820 (RTM,
Li cowax PE 830 (RTM, Licowax PE 840 (RTM, Epolene C 10 (RTM, Epolene C

14 (RTM, Epoﬁemn@oﬁﬁd dfftiMormiia gl Hre Iﬁgti Preséurd v % eam@ gl LicoWaMpPE

et
Epol C 18 ol N 34
CRIM) - 25 12, eXbpRiMaLEmeenRe Bt (W ieoaachE ebyefidn Giobtin BREWTMene
\(/vgxé;l 1EI Cgomngogg@oleﬁe Chi® (ROM)LE palehe-C2)4 (RW)ZEménére H?(RmpEb?lpn@gylgene wax
mont an- est er vva ’ﬁf’gp&ﬁp%vﬂ%&éwl %réfé"e%@w nﬁ ?ﬁ'%@' E%'?P%Nub V\E
éllg (ZORT?/ﬁRer 30 130(RTMWLE’pd>Iem’eN$m(HTM))mI a (1-2) + para”li nfwax I(e.(zzj.1 Iéi)anrar
0 1y3]e) ormula (1-

st ear am de, eéulggﬁ%%ggndo&%%?@gnélgg agl%gt'gp?%P g&\y&@%ﬁ %Tl\/p, At mer SA 1753
(RTM or At ner5. s@ompsmc(csrmg formul2 @- 1)TkaalegleGNaﬁa pdy\pmnyieoawhume.gdricovw;ﬂ%s to
a corrp03|t|on c%é g t he conponents (1""), (A"") and (C'') wherein

conponent (1"') TS a propyl ene honopol yner or a pol ypropyl ene copol yner,
5 manuf act ur e@l W"@Qmﬂ gfrkm iosmmla ¢ril) ofa montar-gster wax @doicawigh(RBY).pr opy! ene

with etpyl ene opos@umﬁ@ﬁ(ﬂmzérl%ﬁluwm, which is selected from

| i near or branch ut ene ear or entene, |inear or branched

hexene and | i heSomppunst eiitkaiomida (It &:pasaffmwaeied- Linpan17-20 (RIM)QskMsand of t he
formula (1-3); angb-v@RTM™)).

8. Compound of the formula (I-1) + stearamide, erucamide or cleamide (e.g. Atmer SA
1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).
15 9. Compound of the formula (I-2) + a Fischer-Tropsch wax (e.g. AdSperse 868 (RTM),
AdSperse 500 (RTM), AdSperse 100 (RTM), EnHance (RTM) or EnHance FG
(RTM)).
10. Compound of the formula (I-2) + a Ziegler-Natta polyethylene wax (e.g. Licowax PE
130 (RTM), Licowax PE 190 (RTM) or Licowax PE 520 (RTM)).
20 11. Compound of the formula (I-2) + 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)).
25 12. Compound of the formula (I-2) + a metallocene polyethylene wax.
13. Compound of the formula (I-2) + a Ziegler-Natta polypropylene wax (e.g. Licowax PP
230 (RTM)).
14. Compound of the formula (I-2) + a montan-ester wax (e.g. Licowax E (RTM),
Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).
30 15. Compound of the formula (I-2) + paraffin wax (e.g. Linpar 17-20 (RTM) or Linpar
1416-V (RTM)).
16. Compound of the farmula (I-2) + stearamide, erucamide or oleamide (e.g. Atmer SA
1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).



OCH3 H3C O %HOH CH3 (1-3) 1-13C 0 CH2OH 10 conponent (C'') is selected
fromthe group consisting of Fischer-Tropsch wax, high- pressure

pol yet hyl ene wax, Ziegler-Natta pol yethyl ene wax, netall ocene pol yet hyl ene
wax, Ziegler-Natta pol ypropyl ene wax, nontan-ester wax, paraffin wax,
stearam de, erucam de and oleam de. 15 The weight ratios and concentrations
gi ven for conponents (A), (C and (I) can be applied in appropriate manner
for conponents (A"'), (C''), and (| The a@®bl-i cati ons and uses descri bed
herein also apply to the latter conposition. The pol yner resin conpositions
according to the present invention can be advantageously 20 used for the
preparation of various shaped articles. Exanples are: [-1) Floating devices,
marine applications, pontoons, huoys, plastic |lunmber for decks, piers,
boats, kayakBe PEseny invepfipnifirther relaiehos caspRositien C@‘@"lm}hem"m%?m% ), (A™)
appllcatlonand(m)méﬁeqrpul ar burrpers dashboards, battery, rear and front

l'i nings, noldin S‘E‘E@;’b er t r}P hat shelf trunkllq , interior
li ni ngs, ai FOBRYG" ésap yRIep ?ﬂ‘ﬁ MeBPIMARY & RAlYProRYane FoPelYM ts) panes
for das h@oamaufabte@dlb@@ap@ymémammtat IS5 % D?W%Ight @pﬁr@;sylafe Wuhrutwre or

uphol stery, rear ht s,

stop |ight Sanql{mr”fqth %H&gE{?ﬁ@PQF}%ﬂ‘P fs%‘t? 90@82 "ﬁ bq'@'é@ef’%tﬁ“e é'f‘ Fi%g

front side; braedted\/pentéoeﬁmeaibrsnwtchéxanéadenganctmtear omramhdlostenw re insulation,

profile extr " 7- covers, chassis parts,
exhaust sys?‘g'ﬁggn‘?ntgé fl I t%%p@nﬁﬁ%gﬁrmgﬂa d %h%'%dz fuel tank, body side
nmoul di ngs, convertible top® rior mrrors, exterior trim fasteners/
fixings, front ‘ (Phlanges | ock systens, |uggage / roof
racks, pressté |s, side | nmpact protection, sound deadener

/ insulator and Aunro&- 3) Red traffic @ayices, in particular sign
posti ngs, post"% for road car accessories, warning triangles,
gﬁr ni s

medi cal cases, hel nets, 4) Devi ces for pI ane, railway, notor car
(car, notorbi ke) i ncl ud| n hi ngs.

10 component (C"’) is selected from the group consisting of Fischer-Tropsch wax, high-
pressure polyethylene wax, Ziegler-Natta polyethylene wax, metallocene polyethylene wax,
Ziegler-Natta polypropylene wax, montan-ester wax, paraffin wax, stearamide, erucamide
and oleamide.

16  The weight ratios and concentrations given for components (A), (C) and () can be applied in
appropriate manner for components (A™), (C'"), and (I""). The applications and uses
described herein also apply to the latter composition.

The polymer resin compositions according to the present invention can be advantageously
20 used for the preparation of various shaped articles. Examples are:

I-1) Floating devices, marine applications, pontoons, buoys, plastic lumber for decks, piers,
boats, kayaks, oars, and beach reinforcements.

25 |-2) Automotive applications, in particular bumpers, dashboards, battery, rear and front
linings, moldings parts under the hood, hat shelf, trunk linings, interior linings, air bag covers,
electronic moldings for fittings (lights), panes for dashboards, headlamp glass, instrument
panel, exterior linings, upholstery, automotive lights, head lights, parking lights, rear lights,
stop lights, interior and exterior trims; door panels; gas tank; glazing front side; rear windows;

30 seat backing, exterior panels, wire insulation, profile extrusion for sealing, cladding, pillar



10 1-5) Devices for space applications, in particular rockets and

satellites, e.g. reentry shields. |[1-6) Devices for architecture and design,
m ning applications, acoustic quietized systens, street refuges, and
shelters. 15 11-1) Appliances, cases and coverings in general and

el ectric/electronic devices (personal conputer, tel ephone, portable phone,
printer, television-sets, audio and vi deQ devices), flower pots, satellite
TV bow , and panel devices. 20 11-2) Jaéwéting for other materials such as
steel or textiles. 11-3) Devices for the electronic industry, in particular
insulation for plugs, especially computer plugs, cases for electric and

el ect r oni c cpwrd, shagsisi pme,da)dhaustdysteras;due‘rﬁlav filkdr Suél pumpk cfaelitank, bodiedide st or age

ot on o BRSO bR o e e EplaLAGhforeRld 2noes. T
di sh-was henm;dulm glassshlngml idck systems, lluggpg€broef racksy prelsseglfstamped partss seatet

lights, 0 i I i i e and cabl e

(sem - conduc eICt'%n gédngﬁ @%ﬁ% éﬁ?’gé@g??dn%n%qﬁl -7) Foils for

condensérs, ref ri ger ators, heating devices, ai r conditioners, encapsul ating

of | el ect 1 93} g5ug il ad @egqﬁ@ﬂ{.&ua&g& (RSufBRC S oot ;aggfﬂea}g&se&%é _28-

111-1) Techn es su as c ttings, spacers,
screws, boweaging tnm&asw,edaalwembglme& \ires- 2) Rot or bl ades, ventilators and
W ndm | vanes, solar devices, swinmmng pools, swinmng pool covers, pool

l'i ners, pond Ilners cl osets, wardrobes, dividing walls, slat walls, folding
wal |'s, roof-4) Davises fasplangeraiway, Motescas ear, motasbike yinalydingfyrnishingsect i ons bet ween
pi pes, 41! eeves, and conveyor belts. 10 111-3) Sanltary articles, in
particul ar shovver cubicles, |avatory seats, covers, sinks. 111-4)

Hygi eni c_al-P) Rgvises forgpaca aRnlicAtigns. i %B?%a’(%ﬂﬁs@d SQEUFQS $- Hcﬁ?ﬁﬂ%m%’)

fem ni ne hygiene articles, shower curtains, brushes, mats, tubs nobi | e
toilets, Ccro | i nked or not )

Lo et OB SRR SR BB g o A5 Rad LS,
street refuges, and shelters.
15
li-1) Appliances, cases and coverings in general and electric/electronic devices (personal
computer, telephone, portable phone, printer, television-sets, audio and video devices),

flower pots, satellite TV bowl, and panel devices.
20  11-2) Jacketing for other materials such as steel or textiles.
I1-3) Devices for the electronic industry, in particular insulation for plugs, especially computer

plugs, cases for electric and electronic parts, printed boards, and materials for electronic data
storage such as chips, check cards or credit cards.

25
ll-4) Electric appliances, in particular washing machines, tumblers, ovens (microwave oven),
dish-washers, mixers, and irons.
II-5) Covers for lights (e.g. street-lights, lamp-shades).

30

1-6) Applications in wire and cable (semi-conductor, insulation and cable-jacketing).

II-7) Foils for condensers, refrigerators, heating devices, air conditioners, encapsulating of
electronics, semi-conductors, coffee machines, and vacuum cleaners.



cable protection, pipes for gas, oil and sewage, guttering, down pipes, and
drai nage systens. 111-6) Profiles of any geonetry (w ndow panes) and
siding. 20 111-7) dass substitutes, in particular extruded plates, glazing
for buildings (nonolithic, twin or nultiwall), aircraft, schools, extruded
sheets, window filmfor architectural glazing, train, transportation,
sanitary articles, and greenhouse. 25 111.8) Plates (WaI | s, cutting board),
extrusi on-coating (photographic paper, t€&r apack and pipe coating), silos,
wood substitute, plastic |unber, wood conposites, walls, surfaces,

furniture, decorative foil, floor coverings (i nteri or and exterior
applications), flooring, duck boards, and tiles. 30 111-9) Intake and

outl et mani cre osite-applic ons and
covers, (!Ils ELF%‘HB'C@I%QS@C% ﬂ%mgwt\ealn(ggar '@ssi’aﬁ?’tsc%g??"%g?% 't ops,

roofi ng, rmﬁdlmaahembs tiles, and tarpauli ns. -29- 1V-1) Plates (walls and
cutting board), trays, artifi ci al grass, astroturf, artificial covering for
stadiumrings (athletics), artificial floor for stadiumrings (athletics),
and tapés. ll-2}RjtoMibadzs, ﬁmﬁlatmam:bwhﬂmlllmaesasdasdmee,, svi:hbmgq:oblsaﬁ\nﬁmm

hygienic articles / o8 nof i |t er

curtains (é’ﬂé{lcﬁgg rs,/po%@gne PE"&“E'BPF g@ﬁ%ﬁsvjardrg fvﬂﬂgrvgalls( %Nﬁwﬁgqa"c}ﬂs such
as gown / walls,eadfs,shuttdre (e s9ller slaitters), fitlngs, conadidtioas bettveem pipes, sleedss, andir eads,
safety seaty n&l;”sbe“gl ot hes, underwear, gloves; boots; rubber boots, intinate
apparel, garments, sw maear, sportswear, unbrel l as (parasol, sunshade),
parachutes par agli des, salls "bal | oon-sil k", canping articles, tents,

ai rbedgg SWS)gfési'ﬁ?lg%éfesbﬂ ﬂlC@QFfW? cublidled, MV%%Q%@%S’ \ﬁh??ﬂk@t I on,

covers and roofs, tunne dunps, pon S rooflng
nmenbranes, geomenbranes, sw mmng pools, curtains (shades) / sun-shields,

awni ngs, cq @%n.d/m.énésawammenaaa:ekbmesaa@hummm&ei fférﬁﬁnh@hﬁu&@

solid), nedlc |~ packagi n fl exible aj rpags/ saf e
o " B, BRSl i s B s A Ib AR R RO

over head consol e nodul e, door trim headliners, int er| or I i ght| ng, interior
mrror p 24, ) a cover, seats, .steerin teering
wheel | %'t; ex?'['@ Sl;,)esa@'?# ll’lih?a o[p{ajlﬂ?o %later waste water and chemicals, pipes %r wire ang

cable protection, pipes for gas, oil and sewage, guttering, down pipes, and drainage

systems.

111-6) Profiles of any geometry (window panes) and siding.

20
I1-7) Glass substitutes, in particular extruded plates, glazing for buildings (monolithic, twin or
multiwall), aircraft, schools, extruded sheets, window film for architectural glazing, train,
transportation, sanitary articles, and greenhouse.

25  1lI-8) Plates (walls, cutting board), extrusion-coating (photographic paper, tetrapack and pipe
coating), silos, wood substitute, plastic lumber, wood composites, walls, surfaces, furniture,
decorative foil, floor coverings (interior and exterior applications), flooring, duck boards, and
tiles.

30  1II-9) Intake and outlet manifolds.

l1-10) Cement-, concrete-, composite-applications and covers, siding and cladding, hand
rails, banisters, kitchen work tops, roofing, roofing sheets, tiles, and tarpaulins.



V) Filnms (packaging, dunp, |am nating, agriculture and horticulture,
greenhouse, nulch, 20 tunnel, silage), bale wap, swnmmng pools, waste
bags, wal |l paper, stretch film raffia, desalination film batteries, and
connectors. VI-1) Food packing and wapping (flexible and solid), BOPP,
BOPET, bottles. 25 VI-2) Storage systens such as boxes (crates), |uggage,
chest, househol d boxes, pallets, shelves, tracks, screw boxes, packs, and
cans. VI-3) Cartridges, syringes, nedica@®-applications, containers for any
transportation, waste baskets and waste bins, waste bags, bins, dust bins,
bin liners, wheely bins, container in 30 general, tanks for water | used

wat er / g hévat prelates (walldaind coitihg bo@dﬁﬁbysn&gﬁci@ligm! astrﬁmmkaﬁtiﬁmrcavem@ﬁaﬁ, -
crates, batfery cas rougf cal devices such as piston, ophthalmc
appl i cat i oﬁi.a,g'u rg@ai@blpﬁm&%&ﬁr&ém S{?&E'm rﬂﬁsi‘?}g‘eﬁ%ﬂ?ﬂgﬂﬁsi cals blister.
-30- VII-1) Extrusion coating (photo paper, tetrapack, pipe coating),
househol d I\l es .any ki nd i.ances, . therno ojtle [. ¢clothes
hanger), fg'é%je\&%ed' @é’é‘?@éﬁéfwgﬁaé%t I‘E!S"g 8'1 SRS gmygl%gco?rgcl% ééﬁ?ge,xu?lg()per S,
cl osur e§, hwobfilaments! fiterapwipks scurtains (Shades)/ MediBalapplitatides) mdisfiberst i cl es f or
the | eisur Is u r ] S vice g st

Ski - boot o, PRI B8 oS8R borion ohPS e e YRGS bleS, G,
grounds) ; safelyweatesils, dathes, anderecarpgeves; hants; ubbet bants, intichatmapparal] | - 3)
Furniture | e Lo i j LaRa f oans,
sponges, ?5’"35:?‘515&@}“6"{‘%5 g%&rsav?%} LgJ'ar %‘8‘% ﬂ%ﬁ%ﬁ g :ﬁnssh ? g%i ﬁ M eeats Pg{aéﬂ)cfeg,s :
couches, t 8gils, “bplidaneilkigcarmping atbiolas,dents, lairbedsy swsbeds pulk Bjgs, pndibagsuses,
slidesqgand play vehicles. ViI-4) Materials for optical and nmagnetic data

storage. 15 VII-5) Kitchen ware (eating, drinking, cooking, storing).
VI | -6) Box8&3¥Memiianes, insylatien, cavera aed saalfdor roalselnnats/ [Juape cRGNGR dumpsi i cl es,

of fi ce supphiiedofiiy mémbraliéd) 9e6rhéﬂnbraﬁé§, BWiniBiRg podi$, BMSGinS (Maliédy 1 Batishielg®use,
shel ves, tracks), bottles o ap vol.une and con enb %drl nh§ d teirgents,
Cosmet i s PHGERICARPPISS: WaIREES" od PRk WopRIpL Jexbisgndsplch) mediealyans

E) shoes / sbmagiﬁbﬁ&)(ig}ei&lsmidgsirbagwéaf_ ﬁatylﬂéll’emr]we_ﬁd h@édm%uraaﬂ)etf,dh?&é vgs, }‘ood
oxes ruit. vege S t i s nt hetic. paper,,. e or. bottles,
coucheds apteplciimBogssoeRBiR doversed KR e B0r i haclngre nsR | ot e
ci rcuit bobghtisg, ictedbranisgis aparce shelf) rang luggageXovif, beadll3, sReving eslumin, fteéringd

pol ymers ({ALG et Knd ftHdIAMS! @y (kaolin), wollastonite, pignents,

V) Films (packaging, dump, laminating, agriculture and horticulture, greenhouse, mulch,
20 tunnel, silage), bale wrap, swimming pools, waste bags, wallpaper, stretch film, raffia,
desalination film, batteries, and connectors.

VI-1) Food packing and wrapping (flexible and solid), BOPP, BOPET, bottles.

25 VI-2) Storage systems such as boxes (crates), luggage, chest, household boxes, pallets,
shelves, tracks, screw boxes, packs, and cans.

VI-3) Cartridges, syringes, medical applications, containers for any transportation, waste
baskets and waste bins, waste bags, bins, dust bins, bin liners, wheely bins, container in

30 general, tanks for water / used water / chemistry / gas / oil / gasoline / diesel; tank liners,
boxes, crates, battery cases, troughs, medical devices such as piston, ophthalmic
applications, diagnostic devices, and packing for pharmaceuticals blister.



carbon bl ack, Ti 2, mca, nanoconposites, dolomte, silicates, glass,
asbestos). Thus, a preferred enbodi nent of the present invention relates to
shaped articles, in 30 particular containers or boxes for food packagi ng and
storage, containers or boxes for non- food packagi ng, nedical devices and
appliances, filnms for packaging, bottles and cups for beverages, any of

whi ch are based on plastic resin conpositions as descri bed above. -31- A

mol ded article is preferred. The noldinmgQs in particular perforned by
injection-, blow, conpression- or rotational-nolding, by thernoformng or
extrusion. A further preferred enbodi ment of the present invention relates

to a nmonoaxija) Biridneddbeh (fphbtmpaﬁer_(,)fet@gé&k@ﬁibébbéﬁn@[, hé&k¥eaeld frticis \Whamkihd@s
been formag by sfretc mqgl a ctas ft;glr'r].I ased_on resin conpositions as
descri bed &8RPPligRCES, thermas o %2/%'9 RS PANdRA; faRtepiRe sytems BN R n a
resin conpeablé clampsippess; tlob@ds, Iddks adna\shap-sloadre® of significance in the
sense of the present invention. The presence of an additive m xture
according to the instant invention facilitates the processing and inproves
t he honBgev#i2) Bupdoriadddices, \aeticlesdosthe idisure thne sticheasapbitsrand fitdéssTdevises,f ur t her

mxtur o as SAT0RPPE a7 Bt Ao BReceE bl ort e Lo R BE) o '°

i mprovi ng gleings)psoessiobs, tops/anaf stepped fpnbattieshamdhecansenpri ses i ncor porati ng and
di spersing therein an additive m xture as described. 20 The foll ow ng

exanpl e descri bes the present invention in nore detail. Al parts and

per cent age¥Ylisd) Eurgituwre in ganevati fgamed attigles (dusbiprs irephcbaliserhers)efoams, spongest ur al

BO_lg”U:_gg Oofdgﬁ'&m%%s_‘lb%gged(%\awS‘sﬁ%ﬁh%ﬁ‘@a&’é&alﬂ]cﬁ& toysOHRIAG%ité {bodeds © \

0
/ figures / balls), playhouses, g}l)des, and play vehicles.
VIil-4) Materials for optical and magnetic data storage.
15  VII-5) Kitchen ware (eating, drinking, cooking, storing).

VII-6) Boxes for CD’s, cassettes and video tapes; DVD electronic articles, office supplies of

any kind (ball-point pens, stamps and ink-pads, mouse, shelves, tracks), bottles of any

volume and content (drinks, detergents, cosmetics including perfumes), and adhesive tapes.
20

VII-7) Footwear (shoes / shoe-soles), insoles, spats, adhesives, structural adhesives, food

boxes (fruit, vegetables, meat, fish), synthetic paper, labels for bottles, couches, artificial

joints (human), printing plates (flexographic), printed circuit boards, and display technologies.

25 VII-8) Devices of filled polymers (talc, chalk, china clay (kaolin), wollastonite, pigments,
carbon black, TiO,, mica, nanocomposites, dolomite, silicates, glass, asbestos).

Thus, a preferred embodiment of the present invention relates to shaped articles, in

30 particular containers or boxes for food packaging and storage, containers or boxes for non-
food packaging, medical devices and appliances, fiims for packaging, bottles and cups for
beverages, any of which are based on plastic resin compositions as described above.



-32- (B3 ~~ ~~ (CH3)3 HO (CHZ)2 CGNHNHC (CHZ)-< -OH (H5C)3C C(CH3)3
Conpound (111-1): (H3C)3C HO (CH2)2 GO CZ C (H3C)3C 4 5 EXAWPLE 1:
Powdery propyl ene-et hyl ene copol yner (PP raco) with a nmelt flow index of 12
dg/mn (measured at 230C and 2.16 kg) is mxed with cal cium stearate,
| RGANOX B 215 (RTM 10 (= tris[2,4-di-tert-butyl phenyl] phosphite and
pentaerythrityl tetrakis(3-(3,5-di-tert-butyl-4 hydroxyphenyl)propionate] in
a weight ratio of 2:1), Conpound (1- 2),'3f'|'scher-Tropsch wax (AdSperse 868
(RTM) and Conmpound (11-1) in a Henschel mxer. Then, the formnulations are
conmpounded twi ce on a Berstorif ZE 25x46D (RTM at 250C. The granul es
obt ai ned afA molded artiplo ik shefegrea. Eheusaiding islin parfiefdripeffoiddiyrigiectionAbluwrg 320 S
(RTM at 240C t Q. rodu%et.l iLS lgﬁ]@l@gesf Haze, clarity and transm ttance of
the pl aque$OTPESHRLQ] FURUR-LOING DY SIFHOINDG oF BHRISELy dner (RTM) accor di ng
ASTM D1003 and the yell owness Index is nmeasured on a datacol or machi ne
accordi ng . . at | . - [a
| rganox B ﬁg%%ﬁﬁéﬁ%%ﬁﬁ&&#ﬁé @%ggﬁé&éﬂiﬁ%ﬁu%&tﬁﬁaﬂﬁ@gg‘%@é @&fﬂml\lp
5000 ppMm Goapiawiaty-¢rliehted filmdodhighdas bebry formed MBstretEHingoavcast Bim bases od redih - 33-
compositions as described above.

A multilayer system in which one or more layers contain a resin composition as described
10  above is also of significance in the sense of the present invention.

The presence of an additive mixture according to the instant invention facilitates the
processing and improves the homogeneity of additives’ distribution in a polymer.

15
Thus, further embodiments of the present invention relate to
¢ the use of an additive mixture as described herein as processing aid; and
¢ o a method for improving the processibility of a polymer which comprises
incorporating and dispersing therein an additive mixture as described.
20

The following example describes the present invention in more detail. All parts and
percentages are given by weight unless indicated otherwise.

25  Structural formulae of compounds used in the following examples:

Compound (1-2):

(o]

0]

CHOH
CH,OH

30 Compound (ll-1):




EXAMPLE 2: A powdery m xture of 100 parts of conpound (1-2), 20 parts of
conpound (11-1) and 11 parts 5 of conpound (II1l-1) is agitated in a bal
mll operated at 180 - 220 rpm under anbient conditions for 3 hours. The
appearance of the resulting product as white powder differs from the
originating powdery m xture by the significantly increased bul k density,
better flow and feeding behavior as well as the reduced extend of dusting,
bri dgi ng and aggl omeration. Furthermore2-its mcroscopic hompgeneity
beconmes apparent in optical in icrographs and, 10 particularly, by SEM
(scanning el ectron mcroscope) investigations clearly illustrating the
coating ef f@gg@),®f the conmpgund (111-1y used. AftegcHggorporation into

pol ypr opyl ene by e usual [[means commpnly kno nd practiced in the art
(powder bl ef@my G,z GreMent Nibred—cGhpgsi @Mt h pol ypropyl ene fluff
foll owed by compoundi ng at 230C and subsequen njection nolding into 1 mm
pl aques), fisflshed 15 articles are obtained with @etekl ent clarity (i.e. |ow
haze) w thout any specks or white bits, high gloss and stiffness and free
from bubbl es and mal odorants, which had been associated before with the use
of clarifi compadnd(liet)sorbitol type (conmpounds of the formula (1)). Since it
is obvious for those skilled in the a to vary the experinental procedure
gi ven above, (H),¢ his exanpl g exhibits|just ONE possibility to practice the
i nventive cdonpositliaps; but {lt is not |intended herewith to limt in any way
t he scope dof (PYp);—For—@xafpb¢;Cal ternative nethods to apply
coatings on the pr ry or agglonerated particles of sorbitol based
clarifiers lar&:&ef | known in principal [fromthe prior art; e.g. from

EP- A-522,5 or EP-A-651,007 or EP-A-962,459, where polar or unpol ar
solvents are used to dissolve or 25 disperse the binding agent therein and
to unifgrmy coat the clarifier particles subsequently. Al so the teachings
of DE-A-3, 219, 298 or EP- A-964, 029, where hi gh-speed/ hi gh-shear m xing and
extrusion techni ques, respectively, are recommended to produce the desired
coated cl gxpjpE particles, are suited to practice the current invention.
Such met hodsS and Turther variations thereof can be applied on the scope of
t he i nvent Pwdens piepyiane-sihylens gopahanes PP freg) Wil el fipw indgik oh 13 oM er ence.

- 34- O ai NMemeaburefit 28FCIANGE. 18 RY) W MixBO MitRLaMiGE sfeb%t&QRGAN@XB?zﬁé\XRTMﬁ) and
e

ont 'mcjlnib '( ?’54 R A b yinsonl SRSabhitd A bontaarythritl totrakiofs- A B Dbt

hydroxyphenyl)propionate] in a weight ratio of 2:1), Compound (i-2), Fischer-Tropsch wax
(AdSperse 868 (RTM)) and Compound (Ii-1) in a Henschel mixer. Then, the formulations are
compounded twice on a Berstorff ZE 25x46D (RTM) at 250°C. The granules obtained after
compounding are used for injection molding on Arburg 320 S (RTM) at 240°C to produce 1

15 mm plaques. Haze, clarity and transmittance of the plaques are measured on a Haze-Gard
plus (BYK Gardner (RTM)) according ASTM D1003 and the yellowness Index is measured
on a datacolor machine according ASTM D1925.

Formulation

PP raco 2.0 kg
Ca-stearate 750 ppm
lrganox B 215 (RTM) 1000 ppm
Compound (I-2) 2000 ppm
AdSperse 868 (RTM) 5000 ppm
Compound (i1-1) 200 ppm
Haze 14.78
Yellowness Index 1.07




~~R ~KV-O~~ 5 0(l) (/ HOHp CH2ZOH wherein pis zero or 1; mand n are
i ndependently of one another an integer fromzero to 3; and the radicals R
are independently of one another Cl-Caal kyl, Ci1-C5al koxy, hydroxy, hal ogen,
10 Cl1- Caal kylthio, Cl-C3al kyisulfoxy or 2 radicals R formtogether with 2
adj acent carbon atons of the unsaturated parent ring a 5-to 7-nenbered
carbocyclic or heterocyclic ring; conponent (B) is at |east one conpound of
the fornula (11) HOA A (CHZ)x | CNH-NA-C (CH)y OH (I1) AZ A3 A A2
wherein 15 x and y are independently of one another an integer from2 to
10; the radicals Al, A2 and A3 are independently of one another Cl-d oal kyl,
C5- Cl2cycl oal kyl  unsubstituted or substituted by 1 to 3 Cl-d oal kyl; phenyl
unsubstituted or substituted by 1 to 3 Cl-d oal kyl; or Crd 2phenyl al kyl
and the radicals A2 and A3 are additionally hydrogen; 20 with the proviso
that at |egxavPpg 20f the radicals Al and A2 is branched C3-d oal kyl,

C5- Cl2cycl unsubs e r subst t to 3 C oal henyl
2y o bR Y bk oo 4 5l BB S el
and corﬁ)onerﬁorr(pamd 6"-&) |b ubitataahta kel nélll operéted at 180 4 280rpmander amBen?. An
addi tive m_ xt r to claim 1. m and
" ndependentdyitsns B & Haifs! it shpapngs brhe syl bropie sl BpuBe ifers rom
i ndependentheyrigihatingeposietyheixtuté byGhe sigyificant! Gicreaseah bully density| beltspdodrent| y of
one anot hefee@i'ﬂg 'b@ﬁ%ras Weﬁgé awetrgdlﬁ:;ed extend of dusting, bridging and agglomeration.
Furthermore, its microscopic homogeneity becomes apparent in optical micrographs and,
10  particularly, by SEM (scanning electron microscope) investigations clearly illustrating the

coating effect of the compound (111-1) used.
After incorporation into polypropylene by the usual means commonly knowwn and practiced in
the art (powder blending of the aforementioned composition with polypropylene fluff followed
by compounding at 230°C and subsequent injection moiding into 1 mm plaques), finished

15 articles are obtained with excellent clarity (i.e. low haze) without any specks or white bits,
high gloss and stiffness and free from bubbles and malodorants, which had been associated
before with the use of clarifiers of the sorbitol type (compounds of the formula (1)).

Since it is obvious for those skilled in the art to vary the experimental procedure given above,

20 this example exhibits just ONE possibility to practice the inventive compositions; but it is not
intended herewith to limit in any way the scope of the invention. For example, alternative
methods to apply coatings on the primary or agglomerated particles of sorbitol based
clarifiers are well known in principal from the prior art; e.g. from EP-A-522,558 or
EP-A-651,007 aor EP-A-962,459, where polar or unpolar solvents are used to dissolve or

25 disperse the binding agent therein and to uniformly coat the clarifier particles subsequently.
Also the teachings of DE-A-3,219,298 or EP-A-964,029, where high-speed/high-shear mixing
and extrusion techniques, respectively, are recommended to produce the desired coated
clarifier particles, are suited to practice the current invention. Such methods and further
variations thereof can be applied on the scope of the inventive formulations and are

30 incorporated herewith by reference.



the radicals A, A2 and A3 are independently of one another C, -Cralkyl,

cycl ohexyl unsubstituted or substituted by one nethyl; phenyl unsubstituted
or substituted by one nethyl; or 2-phenylpropyl, and 5 A3 is additionally
hydrogen. 3. An additive m xture according to claim1l wherein conmponent (A)
is at |east one conpound of the fornmulae (I1-1), (1-2) and (1-3), and o0 n~p

O(l~) o CHOH CH2ZOH CH3 H3 O 10 0 (1- CHOH CHOOH O OCH3 H3IC O %
HOH CH3 ((-3) H3C 0 CH2OH conponent ( 49s the conpound of the formula
(rr-1. (H3Q3C Il Il CCH3)3 HO (C% CNHNHC (CH2) / \OH (I1-1) (H3C)3C

C(CH3)3 15 4. An additive mxture according to claim1 wherein component
(O is at |CGdaiess: one | ubricant selected fromthe group consisting of
synthetic or natural waxes and am des of fatty acids.

1. An additive mixture containing the components (A), (B) and optionally (C), wherein

component (A) is at least one compound of the formula (1)

o} (R)
(R)m o >—® "
@‘% ° ()
(CHOH),,

CH,OH

wherein

piszeroor1;

m and n are independently of one another an integer from zero to 3; and

the radicals R are independently of one another C;-Cgalkyl, C1—-Cgalkoxy, hydroxy, halogen,
10  C;-Cgalkylthio, C4-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 (11)

; I &
|
HO (CH2~);——C——NH——NH——C-——(CHZ)y OH (I
A A Ay A
wherein

15 xandy are independently of one another an integer from 2to 10;
the radicals A4, A, and A; are independently of one another C,-Cioalkyl, Cs-C1ocycloalkyl
unsubstituted or substituted by 1 to 3 C4-Cpalkyl; phenyl unsubstituted or substituted by 1 to
3 C4-Cyoalkyl; or C-Cqophenylalkyl, and
the radicals A, and A; are additionally hydrogen;

20 with the proviso that at least one of the radicals A, and A; is branched C;-Cqpalkyl,
Cs-Cyacycloalkyl unsubstituted or substituted by 1 to 3 C4-Cyealkyl; phenyl unsubstituted or
substituted by 1 to 3 C4-Cipalkyl; or C;-Cophenylalkyl; and
component (C) is a lubricant or a mixture of lubricants.

25 2. An additive mixture accbrding to claim 1 wherein
pis1;
m and n are independently of one another zero, 1 or 2; and
the radicals R are independently of one another C;-C,alkyl;



5. An additive mxture according to claiml wherein -36- conponent (C) is at
| east one lubricant selected fromthe group consisting of Fischer- Tropsch
wax, high-pressure polyethylene wax, Ziegler-Natta pol yet hyl ene wax,

net al | ocene pol yet hyl ene wax, Ziegler-Natta pol ypropyl ene wax, natural

waxes and am des of fatty acids. 5 6. An additive m xture according to claim
| wherein conponent (A) is at |east one conpound of the formulae (I-1),

(1-2) and (1-3); Or OO (l1_1) O CHH3CH2OH OCH3 HSC__ 0 O (1-2) HOH
CH20H OOCH3 H3C\ O CHOH CH3 (1-3) H3C 0 CH2OH 10 conponent (B) is

t he conpound of the formula (11-1); and (H3C)3C 0 O C(CH3)3 HO (CH2)2

| C- NH- NH- Cix-gndijzre inGkpeniéntly)of of¢-BROtBE ab(ii@eleFrors @ipénent (C) is at | east one

| ubri cant fr e_qr. i St j SC - wax,

hi gh- pr essﬁﬂs4 '%é%%g/e 'rﬁoi{y@ﬁgﬁﬁ%x‘ﬁ‘&'%eégﬁ'ﬁf\é{‘?s%*d&y &‘g%fkglng ¥ et al | ocene
unsubstituted or substituted by one methyl; phenyl unsubstituted or substituted by one

methyl; or 2-phenylpropyl, and
5 Agis additionally hydrogen.

3. An additive mixture according to claim 1 wherein
component (A) is at least one compound of the formulae (I-1), (I-2) and (I-3), and

oL

CHOH

CH ,OH

e § >—Q (-2)

CHOH
CH OH

§jCHOH & (-3)

CH OH

component (B) is the compound of the formula (l1-1).

(H,C),C, ﬁ 0 C(CH,),
HO (CHz)>—C—NH—NH—C—(CH,)> OH (i1-1)
(Hsc)ac C(CH3)3

15 4. An additive mixture according to claim 1 wherein
component (C) is af least one lubricant selected from the group consisting of synthetic or
natural waxes and amides of fatty acids.

5. An additive mixture according to claim 1 wherein



pol yet hyl ene wax, Ziegler-Natta pol ypropyl ene wax and stearam de, erucam de
and 15 oleam de. 7. A conposition according to claiml containing the
conmponents (A), (B) and (D) and optionally (C), wherein conponent (0) is at
| east one antioxidant which is different from conponent (B). 20 -37- 8. A
conposi tion according to claiml containing the conponents (A), (B) and (D)
and optionally (C, wherein conponent (D) is at |east one phenolic
antioxidant which is different from cor‘rﬁ nent (B). 5 9. A conposition
according to claim1 containing the conponents (A), (B) and (D) and
optionally (C), wherein conponent (D) is at |east one phenolic antioxi dant
sel ected froompoaeﬂte(ﬁ)snscat le@8t-ana, I%rdantmle!otdnﬁqm-tht—glwb consistingyf Pigwhepi oni ¢

acid or (3- hen ropihpni c acjd or

(5 (375 at JyPebRis Merare S BRSSP el o Sisbiete wa msigliosers o
accordi ng 1po|yeih¢lena v?axmmglar-rNatta polpmapyieng Wax, raturaloeanies and aofidesioé fatty manids.a
(1-2), 0OCH3 HIC~\ OO (1-2) CHOH CH20O H conponent (B) is a conpound
of the formula (11-1), (H3C)3C 0 0 C(CH3)3 (CHZ)2 G NHNHC (CHz) OH (11-1}
( H3C) 3G C( 61-81) additive mixidrecaneprdingrie clgilb) 1ivhezeisonpound of the fornula (H3C)3C

HO (CHZ) Z' Gofpbhint(af ot ekt onb!dBfbalind of the formulae (1-1), (1-2) and (I-3);

©_< jg @ (-1)

CHOH

CH L,OH

el :g e (-2)

CHOH
CH OH

YAt sates

CHOH (-3)

CH OH

10 component (B) is the compound of the formula (il-1); and

(H,C),C ﬁ ﬁ C(CHy),
HO (CH,)5—C—NH—NH—C——(CH,)> OH (I-1)
(H,C),C C(CH,),

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

15  oleamide.

7. A composition according to claim 1 contaiining the components (A), (B) and (D) and
optionally (C), wherein component (D) is at least one antioxidant which is different from
component (B).

20



4 11. A conposition according to claim?7 containing the conponents (A), (B)
and (D) and 20 optionally (C and optionally one or nore further conponents
selected fromthe group consisting of netal (I) or (Il) salts of fatty
acids, nmetal (I1) oxides, dihydrotalcite, phosphites, phosphonites, organic
sul fides and organic disulfides. -38- 12. A conposition containing the
conponents (1) and (I1) wherein conponent (1) is a polypropyl ene

honopol yner, random copol yner, alternatrﬁé'or segnent ed copol yner, bl ock
copolynmer or a blend of polypropylene with another synthetic polyner; and 5
conponent (11) is the additive m xture according to claim1l. 13. A

conposi t i 08. Acompasitiog accordingi tancleim viraentainingtberpaompertentsi (A).i(B) ando®)gpdopy!| ene
horopol yrre roPtiojngl(l)y;‘) ), »ﬁne?&ﬁ’@%ﬁwlr%‘bh&ﬁ} Fng fs %t f@a%r{e@:h@h@fc@n&&imﬁvﬁlcﬂ i GREBReN

(1) is a polypr ene rando copof ymer,  a rnating or segnented copol yner
or bl ock cé&pwlopmponent Bt ai ni ng one or nore conononers selected fromthe
group consisting of ethylene, C4-Cpa-olefin, vinylcycl ohexane,

vi nyl cycl ohexene, C4-C20al kanedi ene, C5-Cl2cycl oal kandi ene and nor bor nene

der i vat Pve$: A egmpasition aserfgingi to ictaim 4 ceptainingthe sormpenanisi(®).{Brard (P)@vdponent
) is a : , : ; L i of at
(1) i p%hgdﬁaeﬂ?(ﬂﬁ,ﬁﬂ%{enﬁ ?Bﬁ"p)ﬂﬂ@r’it (%h%fegﬁ%?ﬁemhc%ﬁ& 4HE §él§6§%& fm

| east 75 % e or another a a-olefin

g propyl ene
conmononer , egrseh Bi(?sﬁsdét%@!Ué]dz‘?-hvﬂfpwnﬁ\éW)Wimm@&-(ﬁeﬁ@ﬂbﬂl-ﬂ i near or
br anched j r j 1 20
oetone R ERBhenh BB lon 'l BI1S-(£6 dRSSERE AL BB REDPIMGHERAE

clarifying agent for a pol ypropyl ene honopol yner, random copol yner,

al ternggi “90.%c&ﬁ;ﬂi§ﬁ‘ 56 [oTa} frm 7 copol ymer or a blend of
pol ypropyl ene wt aﬁot ﬁceoféqs %‘%’%{?cmﬁ% ymer. 25 17. A nethod for clarifying

a pol ypr opgereprnenbidy i sampoundgiffimforaaihdler, al ternating or  segnent ed

copol yner, bl ock copoly F | end of pol ypropyl ene with anot her
synt hetic pol yil!i , +—Ch gen{iri SexcH,ncorporating therein an additive

m Xt ur e acayeeh o< cl @ 1.
0 (-2)
CHOH
CH,OH
component (B) is a compound of the formula (11-1),
(H,C),C ﬁ ﬁ C(CH,),
HO (CH,)—C~—NH—NH—C—(CH,); OH (11-1)
(H,C),C C(CH,),
15 and

component (D) is a compound of the formula (l1I-1).

(H,C),C o
HO (CH,)>—C——0—CHz—C (in-1)
(H,C),C

11. A composition according to claim 7 containing the components (A), (B) and (D) and

20 optionally (C) and optionally one or more further components selected from the group
consisting of metal (1) or (Il) salts of fatty acids, metal (II) oxides, dihydrotalcite, phosphites,
phosphonites, organic sulfides and organic disulfides.



30 18. An additive m xture containing the conponents (A') and (C ), wherein
either conponent (A) is the conpound of the formula (1-1); and -39- OO
(T A) OCHOH CH20H component (C) is at |least one lubricant selected from
the group consisting of a synthetic wax, nontan-ester wax, paraffin wax,
stearam de and ol eam de; or conmponent (A) is the compound of the formula
(1-2); and O OCH H3C\' O5 0O (1-2) CHOH CH2OH conmponent (C) is at

| east one lubricant selected fromthe gr88p consisting of a synthetic wax,
nont an- ester wax, paraffin wax, stearam de, erucam de and ol eam de. 10 19. A
conposi tion containing the conponents (1) and (I1"') wherein conponent (I")

is aI pol yprlg.lpybmmk slﬂ@nrmpl atayriny megamﬂgmn]?smxﬂlnﬁr(ﬂywheftémernatihng O'[h segnent ed
copol yner, (o]} ol ymer or a bl en (o] r op ne w ot her
cynihatic pmponert G A PRbnBhHEnT hoeepmd e Ripditter HefedPE hecor ding ¢ o
claim 18. sdgmeifled cdpolyhiercblbek copblymief g ablend pipolprepyiche ndth aothpodynthetic
random copg{)l el c’aI ternating or segnented copolyner, block copolyner or a
bl end of p ?l r0%9/ ene with another synthetic polyner, which conprises

i ncor po? at componentdl)is the adtifiviei migture agcardingdoclainiing to claim 18. 20 21. An
additive m xture containing the conponents (A") and (C') wherein conponent

(A") is the conmpound of the fornula (1-3); and O
13. A composition according to claim 12 wherein component (1) is a polypropylene

homopolymer.

10  14. A compasition according to claim 12 wherein component (1) is a polypropylene random
copolymer, alternating or segmented copolymer or block copolymer, containing one or more
comonomers selected from the group consisting of ethylene, C4-Cxo0-olefin,
vinylcyclohexane, vinylcyclohexene, C;-Cxalkanediene, Cs-Cqacycloalkandiene and
norbornene derivatives.

15
15. A composition according to claim 12 wherein component (1) is a polypropylene
copolymer, manufactured by copolymerisation of at least 75 % by weight of propylene with
ethylene or ancther alpha-olefin comonomer, which is selected from linear or branched
butene, linear or branched pentene, linear or branched hexene and linear or branched

20 octene.

16. The use of the additive mixture according to claim 1 as clarifying agent for a
polypropylene homopolymer, random copolymer, alternating or segmented copolymer, block
copolymer or a blend of polypropylene with another synthetic polymer.

25
17. A method for clarifying a polypropylene homopolymer, random copolymer, alternating or
segmented copolymner, block copolymer or a blend of polypropylene with another synthetic
polymer, which comprises incorporating therein an additive mixture according to claim 1.

30 18. An additive mixture containing the components (A’) and (C’), wherein either
component (A’) is the compound of the formula (I-1); and



O\ CH3 H3C OO0 %HOH CH3 (1-3) H3C CH20OH conponent (C') is selected from
the group consisting of stearam de and ol eam de. -40- 22. A conposition
cont ai ning the conponents (1") and (I11") wherein conponent (1") is a

pol ypr opyl ene honopol ynmer, random copol yner, alternating or segnented

copol ynmer, bl ock copol yner or a blend of pol ypropylene w th another
synthetic 5 polyner; and conponent (11") is the additive m xture according
to claim21. 23. A nethod for clarifying3 -pol ypropyl ene homopol yner, random
copolynmer, alternating or segnented copol yner, bl ock copolynmer or a blend
of pol ypropyl ene with another synthetic 10 polyner, which conprises

i ncor porating therei adgi{i ve m xture according to claim2l1. 24. A
conposi tion goRt ai @tNRg tonents (r*"), (A"") and (C'') wherein
conponent (4‘!»' S a ypropyl ene honnpokyﬂer or a pol ypropyl ene copol yner,
manuf act ur ed By coP merisation of at |east 75 % by wei ght of propylene
with ethylene or 15 a@d®PHer al pha-ol efin conononer, which is selected from
| i near or branched but/ene, |inear or branched pentene, |inear or branched
hexene and | i near or Bﬁéﬂ%hed octene; conponent (A"") is the conpound of

t he for mul eofvipadent (Gi)pis@t leas(@de lubiteni selecd@idd the gBiup ddBSisting-4Del sgrAclid
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wax, high pressure p e a pol yet hyl ene wax,
met al | oceneopionenhifA’kis éhencompourid efjthefornada (:2hahg pr opyl ene wax, nont an-ester
wax, paraffin wax, stearamgle, ucam de
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component (C’) is at least one lubricant selected from the group consisting of a synthetic
wax, montan-ester wax, paraffin wax, stearamide, erucamide and oleamide.

10  19. A composition containing the components (I') and (II') wherein
component (I’) is a polypropylene homopolymer, random copolymer, alternating or
segmented copolymer, block copolymer or a blend of polypropylene with another synthetic
polymer; and
component (II’) is the additive mixture according to claim 18.

15
20. A method for clarifying a polypropylene homopolymer, random copolymer, alternating or
segmented copolymer, block copolymer or a blend of polypropylene with another synthetic
polymer, which comprises incorporating therein an additive mixture according to claim 18.

20 21. An additive mixture containing the components (A”) and (C”) wherein
component (A”) is the compound of the formula (I-3); and

o}
o CH,
H3c~©—< o
0 CH i
H,C 3 (1-3)

CHOH

/

CH,OH

component (C”) is selected from the group consisting of stearamide and oleamide.



and ol eam de. 25. The use of an additive m xture according to claim1, 18 or
21 as processing aid. 25 26. A nethod for inproving the processibility of a
pol ymer which conprises incorporating and dispersing therein an additive

m xture according to claim1l1, 18 or 21.
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22. A composition containing the components (I") and (II") wherein

component (I”) is a polypropylene homopolymer, random copolymer, alternating or

segmented copolymer, block copolymer or a blend of polypropylene with another synthetic
5 polymer; and

component (II”’) is the additive mixture according to claim 21.

23. A method for clarifying a polypropylene homopolymer, random copolymer, alternating or
segmented copolymer, block copolymer or a blend of polypropylene with another synthetic
10  polymer, which comprises incorporating therein an additive mixture according to claim 21.

24. A composition containing the components (I""), (A™") and (C'”) wherein

component (I’’) is a polypropylene homopolymer or a polypropylene copolymer,

manufactured by copolymerisation of at least 75 % by weight of propylene with ethylene or
16  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 the compound of the formula (I-3); and

0
0 >—Q—CH3
Hac—©—< o
0

CH, -3
H,C CHOH (-3)

CH,OH

component (C’”) is selected from the group consisting of Fischer-Tropsch wax, high-

20 pressure polyethylene wax, Ziegler-Natta polyethylene wax, metallocene polyethylene wax,
Ziegler-Natta polypropylene wax, montan-ester wax, paraffin wax, stearamide, erucamide
and oleamide.

25. The use of an additive mixture according to claim 1, 18 or 21 as processing aid.
25
26. A method for improving the processibility of a polymer which comprises incorporating and

dispersing therein an additive mixture according to claim 1, 18 or 21.





