- 1 - Additive Mxtures The present invention relates t0o an additive
m xture containing a sorbitol derivative, a hydrazine derivative and
optionally a lubricant and / or an antioxidant, as well as to an
additive m xture containing a sorbitol derivative and a |ubricant, to
the use of said additive 5 m xtures as clarifying agents for

pol ypr opyl ene hono or copol yners and to pol ypropyl ene hono or

copol yners contai ning the described additjve m xtures. M xtures
cont ai ni ng nucl eati ng 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, 8561385.

Phenyl - al kag%k@ mddr azi nes are described for exanple in

US- A- 3, 773, I on product of dibenzylidene sorbitol with
phenyl hydrazine or its derivative is described for exanple in the
abstract of _JP-A-6Q/042, 385. A efin conposition ¢ rjisjing
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effects (Sugémdsr éHpSf'}ﬁJeFHé?shtaﬂfhg BRELSHRY RbitPhREFAr ants, mgration
or plate-out of | ow ol ecul ar wel ght substances etc.) originating

e.g. fromthe additives or any transformation products of the 20
sanme. The pMedess contalding hucheating agests and waaed are desribédfopexampiin | ve
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wherein co onenﬂg‘t ‘east one’ cd e Tornula {?3
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abstract of JP-A-60/042,385, A polyolefin compaosition comprising a dibenzylidene sorbitol
compound and a specific hydrazide is described for example in US-B-6,518,339.
Palypropylene compositions are described for example in WO-A-02/46,300.
15
The polyprapylene 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 ma[hdorants, 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 {[)
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CH,OH
wherein
pis zero or 1;
m and n are independently of one another an integer from zero to 3; and



- 2 - the radicals R are independently of one anot her Cl-C8al kyl,

Cl- Coal koxy, hydroxy, hal ogen, C1-C8al kylthio, G -Coal kyl sul foxy or 2
radicals R formtogether with 2 adjacent 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 (I11) 5 HO
01 (C1-10;--CNH-NHC (CH2) OH(I'l) A2A3A3A2 wherein x and y are

i ndependently of one another an integer f2em 2 to 10; the radicals
A, A2 and A3 are independently of one another Cranal kyl,

Co- Cucycl oal kyl unsubstituted or substituted by 1 to 3 G -Cmral kyl ;
phenyl unsulifd ratlithR®R are isdépatdentiyt afdnd yindthdr €,-ORBkyCiG, CratkadxyyHydrogy, halogen,

nyr ogen: - wiGTootlgt i SR 2 et 3 N (ool 5 b AR dopon apps
A2 is branchétheCmsauigd parent ridpa & lodyoembared tarkneyalib ot hatenoeyslicging,

substitut ed dyyoldnens B@qs Qp@gsme,cop,gguq.)ﬂlofgﬁ%m;al(pyt ed or substituted
by 1 to 3 Cl1-C oal kyﬁ or CrCI ophenyl al kyl ; and 15 conponent (C) is a

| ubricant or a Mxture of Ebrl cants. OThe corrbl n

(A) and (B) 618*3 e gé@}e @gmrérm al-Hw

as corrpor?ent A, 12bl e and Wan be 20
prepared in anaAngyAao known nmet hods, for ex as described in

US- A- 5, 023, ?@\e S- A5, 198, 484, US- A-3, 660, 438 and” US- A- 3, 773, 722.
Exanpl es of [@V‘ having up to 10 carbon atons are nethyl, ethyl,

l'inear or brxandlyeate frdepgridentiyudf phe agoitrr gh intdgexfyém 2iefd;yl , octyl, nonyl
et R ST Rl Al o TBR
particul ar tL@ﬁl{bStltuted or subst uted by 1 to 3 C4-Cyealkyl; phenyl unsubstituted or substituted by 1 to
10 3 C4-Cpalkyl; or C7-Cizphenylalkyl, and
the radicals A; and A, are additionally hydrogen;
with the proviso that at least one of the radicals Ay and A; is branched C4-Cypalkyl,
Cs-Cyocycloalky! unsubstituted or substituied by 1 to 3 Cy-Cypalkyl; phenyl unsubstituted or
substituted by 1 to 3 C4-Cyealkyl; or C;-Cephenylalkyl; and
16 component {(C) is a lubricant or a mixture of jubricants.

i on of conponents
ducts descri bed

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-5,188,484, 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 Gi-Caalkyl, in

25 particular methyl. A preferred meaning of Ay and A; is branched C3-Csgalkyl, 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 C;-Cgatkoxy are methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,
heptyloxy and octyloxy. Methoxy is particularly preferred.



butyl or 1,1-dinethylpropyl. Al and A2 as tert-butyl are especially
preferred. Preferred neanings of A3 are hydrogen and nethyl. 30
Exanpl es of G - Coal koxy are net hoxy, ethoxy, propnry, butoxy,

pentyl oxy, hnmryl oxy, heptyl oxy and octylnry. Methoxy is particularly

preferred. - 3 - Exanples of Cl-C8alicylthio are nethylthio,
ethylthio, propylthio, butylthio, pentylthio, hexylthio, heptylthio
and octyl thio. Exanpl es of Ci -C8all cydsul foxy are nethyl sul f oxy,

et hyl sul f oxy, propyl sul foxy, butylsul foxy, 5pentyl sulfoxy,
hexyl sul f oxy, heptyl sul foxy and octyl sul kory. Exanpl es of

C5- Cl2cycl oartiﬁrﬂprea afscgpegamyumedreqr.etﬁmﬁ:t bthyinRs] F@yyrthroomﬁyr% perhicy |
are cycl ope tﬁﬁex cI oheptyl, cyc oocty and

met hyl cycl oﬂ'ﬁv De%'}grﬁ? Bf phenyl substituted by Ito 3

G -Cical kyl is nmethyl phenyl. Exanples of C7-Cl2phenlyal kyl are benzyl
and 2- phenyl . I

radicals R f%{aﬁﬁ S0 ‘lfhcmfkﬁ%ﬂé@ aged%atgggﬁf &g @glg%gézpmﬁgﬁﬁ@k? atylsu'foxy'
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heterocyclic ring is ICHCH CH20H Accordrng to a preferred
enbodi nent of the Eres | nvention 20p i

i ndependent | XeBled g GPW kylngubsiitufsd %s”béq@tepr’i’yrt%\@pegh@lkﬂaéﬁe

i ndependent | gyclopentyt) eyéeloiadpie tyc@hebigl| dytlobct and ehethyrysohellependent | y of
one another an integer from2 to 6;

10  An example of phenyl substituted by 1 to 3 C4-Cyalkyl is methylphenyl.
Examples of C7-C4zphenlyalkyl are benzyl and 2-phenylprop-2-yl.

An example of the formula (I} wherein 2 radicals R form together with 2 adjacent carbon
16 atoms of the unsaturated parent ring a 5- to 7-membered carbocyclic or heterocyclic ring is
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According to a& preferred embodiment of the present invention
20 pist;
m and n are independently of one another zero, 1 or 2; and
the radicals R are independently of one another C-Caalkyl;
x and y are independently of one another an integer from 2 to 6;
the radicals A4, Az and A; are independently of one another C4-Csalkyl, cyclohexyl
25  unsubstituted or substituted by one methyl; phenyl unsubstituted or substituted by cne
methyl; or 2-phenylpropyl, and
Ay is additionally hydrogen.

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



the radicals Al, A2 and A3 are independently of one another

G -Csal | cyl

cycl ohexyl 25unsubstituted or substituted by one nethyl;

phenyl unsubstituted or substituted by one nethyl; or 2-phenyl propyl,
and A3 is additionally hydrogen. According to a further preferred
enbodi ment 30conponent (A) is at |east one conpound of the fornul ae
(2-1), (1-2) and (1-3), and 1HOH cH20OH H3C CHOH CH20OH conponent
(B) is the conmpound of the fornmula (11-1)4-(H3C)3000C(CH3)3 IIIl 5Ho
fl (CH2)2 C NH NH ¢ pi-3020H(11-1) (1-13C)3CC(CH3)3 The compound of
the formula (1-1) is commercially available as 1RGACLEAR D (RIM. The
compound of the fornul 1- Is commercially avail able as | RGACLEAR

DM (RM. 10 o
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component (B) is the compound of the formula (lI-1).
(H,C),C ﬁ ﬁ C(CH,),
HO (CH,);—C—NH—NH—C—(CH,) OH (1)
{H,C),C C(CH,),

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

The compound of the formula (1-2} is commercially available as IRGACLEAR DM (RTM).
The compound of the formula (I-3) is commercially available as MILLAD 3988 (RTM).

The compound of formula (I-1) is commercially available as IRGANOX MD 1024 (RTM).
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 Industriai Chemistry, Vol. A-28,

VCH Verlagsgesellschaft mbH, D-69451 Weinheim, 1996 (in particular, see pages 104 ff.
therein), which is incorporated herewith by reference.



The conpound of the formula (1-3) is comercially avail able as MLLLAD
3988 (RIM. The compound of formula (11-1) is comrercially avail able
as 1RGANOX MD 1024 (RTM. 15 Conponent (C) is preferably at |east one
| ubricant selected fromthe group consisting of synthetic or natural
waxes and am des of fatty acids. A conprehensive definition and
review on waxes is given, for exanple, in Ul mnn's Encycl opedi a of

I ndustrial Chem stry, Vol. A-28, VCH Verl5d'gsgesel | schaft nbH, 0-69451
Wi nheim 1996 (in particular, see pages 104 ff. 20therein), which is
i ncorporated herewith by reference. - 5 - Preferably suited are

synt heti c waxes, nost preferably fully synthetic waxes of |ow

Dol yet hyi end: oz sBi drp SR VERALS s gy Ry CYneRBEE ot ow polarty.
pol yet hyl enéExaapies awﬂscgaeapesch N@K@‘% hpbwgqswew!ﬁt@l@eme% Zlegleﬁﬂetta

sui tabl e Cogﬂﬁﬁéﬁk/)éhé Ma@éaﬂnbtéﬁﬂcﬁné:bcﬂ end WaRIERd PRYlek-Rattadol
AdSper se_86 avai | abl'e from SASOL, Republic of Sout h Afri ca
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as Atnmer SA 1750 (RTM), Atnmer SA 1753 (RIM, respectively Atnmer SA
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consi sti ng afmoliend Esethafii20'PBE@/mobx, hi gh- pressure pol yet hyl ene wax,
Zi egl er-Natta pol yet hyl ene wax, netall ocene pol yet hyl ene wax,
Ziegler-Natta pol ypropyl ene wax, natural waxes and am des of fatt
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i nvention r gkAiffiovdxes.an additive mixture wherein

15
Examples of fatly acid amids are stearamide, erucamide and cleamide 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 [ubricant 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 particularty preferred embodiment of the present invention relates to an additive
mixture wherein
companent (A) is at least one compound of the formulae (I-1), (I-2) and (I-3) as defined
above;
component (B) is the compound of the farmula (Il-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, Ziggler-Natta polyethylene wax, metallocene
polyethylene wax, Ziegler-Natta polypropylene wax and stearamide, erucamide and

oleamide.



conmponent (A) is at |east one conpound of the formulae (1-1), (1-2)
and (1-3) as defined above; conponent (B) is the conpound of the
formula (11-1) as defined above; and 30conponent (C) is at |east one
| ubricant selected fromthe group consisting of Fischer- Tropsch wax,
hi gh- pressure pol yet hyl ene wax, Ziegler-Natta pol yethyl ene wax,

nmet al | ocene pol yet hyl ene wax, Ziegler-Natta pol ypropyl ene wax and
stearami de, erucam de and ol eamide. - 66= Exanples of specific
additive m xtures of the present invention are 1. Conpound of the
formula (1-1) + conmpound of the forrmula (11-1) + a Fischer-Tropsch
wax (e.g. Atspepiesoi8pecificlaidifide midiBrsrf the paBerftiivibhtionAskSper se 100 (RTM),
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Epol ene N 20 (Rl ene N34 (RRM). 4. Conpound of the formula
(1-1) + conpo ncpmpwn@o&tmm@a (111 + sympouad pEthefarmdla i1 ok hish presre
‘(Nﬁ . ;SE aO; rrgoI Hylehd Gak fyg'micawéxlpém OYRTMIMLREx PE sﬁm@zﬁmru_mx PE
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(11-1) + a m)nt eEpotet € 15(BTM),EEpgient CCSRXMEECHEN C 1F(RTM) Biinldhe C118
(R'M or Hostal gﬁrwt%%e&?ﬁ'\%)(m y Frgre N2 N 2 R@@Eyvagne% 34 tﬁg@ﬁr mul a

(1-1) + compoun & I npar
17-20 (RN of* LFamResnd afthe forpylg 1)+cmpf@@ﬁﬁﬁhﬁ@"awaﬂh *f%mﬁ*ali%e('q 1)
+ compound of t heebylhe aax.| 1-1) + a fatty acid amd (e.qg. Atrrer SA

Compount of B on%%uﬁisﬁaéé Mls ) S50 B ot Aoyl + agedyentg
Fi scher-Tropsc h nnhmropmle@e wa\dsigehmm@@ FRIMRIM).AdSper se 500 (RIM,
AdSperse 100 gRIdmpogrdarRdeamidY) + 86mpeihRBfRe BfnliR(IM)+ a montan-ester wax
(e.g. Licowax E {(RTM), Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).
7. Compound of the formula (I-1) + compound of the formula (}I-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 (ll-1) + a fatty acid amid
{e.g. Atmer SA 1750 (RTM), Atmer SA 1753 {(RTM) or Atmer SA 1759 (RTM)).
9. Compound of the formulia (1-2) + compound of the formula (II-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 (I1-1) + 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 (I-2) + compound of the formula (il-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 G 16 (RTM), Epolene C 17 (RTM), Epolene C 18
(RTM), Epalene N 15 (RTM), Epolene N 20 (RTM) or Epolene N 34 (RTM)).



10. Compound of the fornmula (1-2) + conpound of the fornula (11-1) +
a Ziegler-Natta polyethylene wax (e.g. Licowax PE 130 (RIM, Licowax
PE 190 (RIFM or Licowax PE 520 (RIM). 11. Conpound of the formula
(1-2) + conmpound of the formula (11-1) + a high pressure

30pol yet hyl ene wax (e.g. Licowax PE 810 (RIM, Licowax PE 820 (RIM,
Li comax PE 830 (RIM, Licowax PE 840 (RIM, Epolene C 10 (RIM,

Epol ene C 14 (RTM, Epolene C 15 (RIM, E£pelene C 16 (RIM, Epolene C
17 (RIM, Epolene C 18 (RIM, Epolene N 15 (RIM, Epolene N 20 (RIM
or Epolene N34 (RIM). -7- 12. Conpound of the fornmula (1-2) +

conpound of thesaf mmpduad bithe formula §-2)@campaLme BEthe Rkyials (1K eremeloceds .
Conmpound of the fo él 2) + conpound of the formula (11-1) + a
Ziegler-Natta poI W&BGF W& wax (e.g. Licowax PP 230 (RIM). 514.
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Host al ub WE 40 ( la (1- + conpound

of the foPnul a l¢1Gemgound gktha formyla @@meoun pHba formyla jpntap-ester wax
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Fi scher-T

oo 135 AR AR A B e
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Zi egl er-Natta HFpcdnymi habﬁnefomma (13) goolhpdimu/@fqh%rrﬂ;éﬂg%; R\ FisdhcEUMBECh

(1-3) = compound 5 e qopentriss (A, paspirse R RO adbpdXob ot .
wax (e.g. Li CO\A/aﬁﬂPEn%(RTWWﬂHEmCGEMRTMH 820 (RIM, Licowax PE 830

(RTV, LI covax 1BRdHd ﬁ&memﬁﬁm& +€or;k &Bb%efoﬁﬁ@é nﬁq%éé IerEa
20Epol eng_C 15 (Rl

g//b oI en I\q F ene '{ﬁ@ Epol ene
C 16 (R, Epol iekwEEs R s E% i 19q (BB RoRyoe ééfbﬁ ofHlagpex
(RTM). 20. ConpdemalogRTMile fornmula (1-3) + conmpound of the formula
(11-1) + a net a}b_l &fﬁ%&ﬁn@&ltﬁgﬁnﬁdlgﬂﬁ) %pound of the formula (lI-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 formuta (11-1) + a metallocene
polyethylene wax.
21. Compound of the farmula (I-3) + compound of the formula (11-1) + a Ziegler-Natta
25 polypropylene wax (e.g. Licowax PP 230 (RTM)}.
22. Compound of the faormula (I-3) + compound of the formula (il-1) + a montan-ester wax
(e.q. Licowax E (RTM), Hostalub WE 4 (RTM) or Hostalub WE 40 (RTM)).
23. Compound of the formula (1-3) + compound of the formula (II-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 formuia (11-1) + a fatty acid amid
{e.g. Atmer SA 1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).



21. Conpound of the formula (1-3) + conpound of the formula (11-1) +
a Ziegler-Natta 25pol ypropyl ene wax (e.g. Licowax PP 230 (RIM). 22.
Compound of the fornmula (1-3) + conpound of the formula (11-1) + a
nont an-ester wax (e.g. Licowax E (RIM, Hostalub WVE 4 (RIM or

Hostal ub VE 40 (RIM). 23. Conpound of the fornula (1-3) + conpound
of the formula (11-1) + paraffin wax (e.g. Linpar 17-20 (RTM or

Li npar 1416-V (RIM). 3024. Conpound of tBe formula (1-3) + conpound
of the formula (11-1) + a fatty acid amd (e.g. Atnmer SA 1750 (RIM,
Atmer SA 1753 (RIM or Atmer SA 1759 (RTM). - 8 - The weight ratio

of conponent sy hé%lgi‘lﬂraﬁ@bf do&pBﬁ’ént@(AﬂERBﬁs 6P Bkabngle01 00/ 148, 1/40DMBre _Ipreferably 20/1
preferably 2(2 %1to 1/1 an %t t821ferably 5/1 to 2/1. he

wei ght ratio ®f éﬁﬂﬁﬂﬁfeq{?fgmg&) a is for exanple 1/200 to 100/ 1,
nore preferably 51/20 to 10/1 and nost preferably 1/10 to 1/1.
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contai ning the co erein comnmponeh

pol ypropyﬁené/%ﬁﬂ%‘ilayﬂmostFrrafﬁ@@mw@r%i/?ner alternating or segnented
copol ynmer, bl ock copol yner or a bl end of pol ypropylene w th another
synt hetic polynmer; and conponent (I1) is the additive m xture

descri bed above. 15 Conponent (1) as a pol ypropyl ene honopol yner al so
covers | ong @imaiher émtsminhend ofthé pree@pinvertion is Buamposituproopinigdhe eoarpolints (1)
prepared by g rr&ﬁ % nand especially by the follow ng, nethods: 20
Catal ytic pol'ynerization using a catalyst that nornmally contains one
or nore f®an componest Glis apolypropiiene|hemopolimer.\rardopt copplymen tltarmadinger i odi ¢

Tabl e. These sgghétt& éb?)Hl?lnbV bfb@ﬁ(é‘op‘a@ﬁﬁepér a'BinG of PSNbréliyRnk WilRBRbther synthetic
typically oxides, halides, alcoholates, esters, ‘ethers, am nes,

al kyl's, al keRVTeGAM or aryls that may be either 7c- or
0- coor d| nat edeompdres(lljis tted adridng mbues desagbedabbve. t he 25free form or
fixed on substrates, typically on activated magnesi um chl ori de,

titaniunglil)

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

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 ar VIII of the Periodic Table. These metals usually have one or more
than one ligand, typically oxides, halides, alcoholates, esters, ethers, amines, alkyls, alkenyls
and/or aryls that may be either n- or o-coordinated. These metal complexes may be in the
25 free form or fixed on substrates, typically on activated magnesium chloride, titanium(l!)
chloride, alumina or silicon oxide. These catalysts may be soluble or insoluble in the
polymerisation medium. The catalysts can be used by themselves in the polymerisation or
further activators may be used, typically metal alkyls, metal hydrides, metal alkyi halides,
metal alkyl oxides or metal alkyloxanes, said metals being elements of groups la, {la andfor
30 llaof 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 (DuPonf), metallocene or single site catalysts
(SSC).



chloride, alumna or silicon oxide. These catal ysts may be sol uble or
insoluble in the polynerisation nedium The catal ysts can be used by
thensel ves in the polynerisation or further activators may be used,
typically netal alkyls, nmetal hydrides, nmetal al kyl halides, netal

al kyl oxides or netal allcyl oxanes, said netals being el enents of
groups la, lia and/or 30llla of the Periodic Table. The activators
may be nodified conveniently with further9ester, ether, am ne or
silyl ether groups. These catal yst systens are usually terned
Phillips, Standard O | Indiana, Ziegler (-Natta), TNZ (DuPont),

net al | ocene @onpbigh €) is h.trmelcag a pbﬁijp&p(d&ﬁﬁhndom ccﬁ:olym@@ BIRPALIAG of dehmbsted
sogent eq” costrdbs Bh B SRRvEE SR OIER o8s Kk cRub BB sRstrom the aroup
cononormer s SGblEiHIIB@Oﬂ:EﬂQﬂEn'EJ’@A %mqtefmoﬂmdcstlnhegarm‘ vieyltyglobexene,

al - Cara-ol ef | ol r?é"\é‘k% gb Ika Gd é%laﬁéf Fi{)fg é'genfe'nvatwes the. total amount of

04- C20al kandi & I ene an rnene derivati Ves,
t he tot aI5anﬁmvlenﬁa®fb¢wf@ﬁ1@(®)®mﬁ@0 #%onmononer (s) being 100 %
Pol ypr opyl ene copolyner al so covers | ong chain branched polypropylene

copol yner. mpl es of suitable C4-C20a-ol efins are 1-butene,
1-pentene, 1 PH'@R’@H@”%”H%'W%W(@ OpveyE {opg ghain branghge H@W@WP"B ge%ql@er

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

ei cosene and_4- ne. s, of ,sui

O Coan K an ERaBEeS SR G GG olelis B8 ¢-Botel, 4 Peplees Shexpns, tprtene, t-octene, 1-
sui t abl e1C5- Gourepe) ‘bdédeaetdl-mdeeenar ‘tdadecémepbidtradecene,  1-leyatizbenen dioetadecans| 1-

cycl ooct adi ep; iabl e norbornene derivatives are
5-et hyl i dene- gonor bor nene‘f ngﬂ)\{é Eglll cycl opent adi ene (DCP) and

met hyl ene- donet hyl ene- hexahydr onaphthaline (MEN). 20 A

propyl ene/ et Bydraies SFePIGIbIE L CHMEndienss drd her@dion®ami kfidlefe.99. 9 %
preferably 80 to 99.9 % in particular 90 to 99.9 % by wei ght of

propyl ene. A propyl ene copol ynmer wherein the conmononer is a

Cg- C20a- ®% ef Framplesof guitadleyCs-Qiegyoinaliandienes 25 dyainpentadigne, nyhinherasiene and
1- dodecene, dydRbkadrsene, 1-hexadecene, 1-octadecene or 1- eicosene;
C9- C20al kandi ene, C9-Cl2cycl oal kandi ene or a norbornene derivative
such as e.g. 5-ethylidene-2-norbornene (ENB) or

met hyl ene- doBeenpldsafeuitablealoydbrrana phiivatites ase -&hiecsnhavboraeny (ENBY,abl y

more t han 90d-9%op‘@?xtahi9ne%’dﬂ) G Akthi8nd-GontethytonBMexafy @bnaptinbfne RERR 72

of propylene

A propylene/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 Cg-Cxo-olefin such as e.g. 1-nonene, 1-
28 decene, 1-undecene, 1-dodecene, 1-tefradecene, 1-hexadecene, 1-octadecene or 1-
eicosene; Cg-Cypalkandiene, Cs-Crzcycloalkandiene 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 80 fo 99.9 mol % or 90 to 99 mol %, of
propylene.
30
A propylene copolymer wherein the comonomer is a C,-Cya-olefin such as e.g. 1-butene,
1-pentene, 1-hexene, 1-heptene, 1-octene or 4-methyl-1-pentene; vinylcyclohexane,
vinylcyclohexene, Cs-Csalkandiene or Gs-Cacycloalkandiene contains preferably more than
80 mo! %, in particular 80 to 99.9 moal % or 80 to 99 mol %, of propylene.



A propyl ene copol ymer wherein the conononer is a Ca-Cunt-olefin such
as e.g. 1-butene, 1l-pentene, 1-hexene, 1-heptene, 1-octene or

4- met hyl - 1- pent ene; vi nyl cydohexane, vinyl cycl ohexene, C4-Col kandi ene
or Cs-Cacycl oal kandi ene contains preferably nore than 80 nmol % in
particular 80 to 99.9 nol %or 80 to 99 mol % of propylene. - 10 -
Furt her exanples of conponent (1) are propyl ene/isobutyl ene

copol yner, propyl ene/ but adi ene copol yner-10pr opyl ene/ cycl ool efin

copol ynmer, terpolynmers of propylene with ethylene and a di ene such as
hexadi ene, dicycl opent adi ene or et hylidene-norbornene;

5propyl ene/ 1-ol efin copolyners where the 1-olefin is generated in
situ; and pr Iene/ n_nonox exanpl es of
conmponent (| %Bé}eéeﬁ P S?mB?ﬂ%@oaﬁ%/P’EW&GV’\%F?E“%?%W@M@F%t hyl ene
copol yners, propjdymaém&adwbmpmlyneropopwmmqloqdnﬁh yveddiyniesterpolgmgrs oFpiepylene
LOPE; poly b ULRR gt’h%%lq)éjajidy% a@#?é’%@éh %Qflexagg n%{}%ﬁtéh@ﬁé‘&r%{?@h@éne-nmibﬁrnene

alternating or ene/ car e copo

bl ends coht aPiPYeRe Eplg @%Wﬂpﬁa%her%tb%ﬂﬂefmggmratemSétuar@ PrepYieRe/carbon
wei ght of t hewoh@kidd copbigmérs, of pol ypropyl ene. According to a further
preferred enbodi nent conponent (l) is a polypropyl ene copol yner,
15manuf actured by copol ynerisation of at |east 75 % by wei ght of

propyl ene w Ctheetkaniphaseof onmmr@hf‘(e)rarablpﬁdaobbugfpidpylemmompylew&mnbs

| d f
" near or  br ihARH, elpyEhaRSIE: Qigbie, oy 8Bnds o HBEE B fRE ek ere,
(A) is fH erelipabutyanespom4- mtwmenfew@#emat@agr @ndqmeolva\mﬁﬁcgwonn an

amount of 0. Qﬂ;nwue(boém mins. Tise Blendd @In@in ﬁf&eﬁa&%bhéaswso Qh%yﬁél ht, relgtwe to
I n particular

conponent (|1 wei ght 15
to 0.25 %bylr(ﬂé‘f)@ﬁo{rtﬁeéoéﬁﬁﬁql«?ﬂ?%@pye for exanple present in the

conpositions of the invention in an anmount of 250.01 to 0.5 % by

0-3%0% by, ver S uidto oI bR eéfeg%gmﬁ%?@e}@% £ hiRitiend oobonhit,
(0 is th e%éwﬁ?fe*ursﬁéxemolvmﬂﬁﬁ@newfﬁwﬁ%ﬁxwelehtt BTOP)‘i%@n‘H'icﬁﬁhH'WB&ﬁ
amount of 0. Arothed afphiwlefin eéth@Htimer, itichtis stfacted fohaingdR iop BanéHed QBRSOG4 or

1(3;) \’Aelpti:]ﬁI -er apljaXch%d %eltntgnez,ﬁgea%opyraﬁg&l\éﬁ Ihg@tne ali1cp linegrrc}r lblgalﬁlsl%rd octe% to 1.0 %

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 fo 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 (1), 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 fo 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



The conpositions of the present invention can be prepared according
to the nethods well established in the art. Exanples are the

i ncorporation of the conponents of the additive mxture into the

pol ymer resin by powder bl ending of all conponents prior to the nelt
processing; addition of the additive m xture as concentrate or
masterbatCh to the polynmer resin in pellet form nelt blending of the
additive m xture in pure or concentrate §dr-m e.g. via continuous
feeders or side extruders into the nolten polynmer resin, etc.. 5 The
conpositions of the present invention rmay optionally contain further
addi tives sughcessirghadiitioniosthe ddditleomixturk.asAohdenbkte anhéstérﬁétcrito the polymer

Al kyl ated no t - but I
2t or - but y 1 PN Bt forn e Ao r Bhteiiodlbfe o cBRTEAIRE Pl v
2, 6-di -t ert - isontipLous fegd@mqnspin@ntmders into the malten polymer resm, etc..
2,6-di-tert-butyl-4- isobutylphenol 2, 6-di cycl opent y14- net hyl phenol ,
2- (oc- et hyl cycl ohex 6- di net hyI phenol

2, 6- di oct aded()a oomRAE 'H% ?fﬁ'éﬁfﬂﬁse"?‘“&e"@’i W?%%'PW&?W%@-H@PF additives such as
2, 6-di -tert - koby sttt sRgvIOXy et hyl phenol, nonyl phenol s which are

i near or branched in the side chains, f or exanpl e 15

2, 6-di - nony1- 4- net hyl phenol ,

2, 4- di net hy 116AntivRidamts hyl undec-|' - y1) phenol , 2, 4-di net hyl-6-(11-

met hyl hept adec- 11- yI)phenoI

, 4-di @Hyl 6- th Itrldec 1 1) phe and m xtures there
82,6 l—tert-butyl-4 methylphenol, 2-tert-butyl-46 -di-

, d| oct yl t hiethyiphénol,- Eﬁs-ﬁialett-bblyt-tybtphpmmbl 2,6-di-tert-butyl-d-n-butylphenol, 2,6-di-tert-bu-

2, 4-

1. 2.

2, 4-

2 di oot ¢ M Bicriob ZBHRYBEOR, methyiphenol, 2.(gmethyicucioexy)4.6-dimetny-
ona

2, 5-

2, 6-

2,

0 yl phenol phehoB. 2,6-diosidderylid-metiwiphencll 24 Bwicaciehxylplibmolb LA, GrdiFtert-butflel-meth-
xampl e 2, 6- gkyrﬁe%fy‘?ph@hﬁl}’ Honﬁl‘pﬁﬁfoﬁ%')fch é?g' ﬁrﬂﬁl' or br?lﬁ:hed in the side chains, for example

di-tert- but dro ul none, 2,5-di- ro ul none

di ph&fy12:4- 59 maﬁ@rl;@;pqg@,ﬂ,ﬁwy|-s-(1'-methylun ec-1 ~yl)phenol b 4-dimethyl-6-(1"-
6- di -t er t - athylhbytddexeiHylysheacl, 2,4-Dintbthi-64 T-miathyided-1hyphency ami @ixtuess there-
3,5-di-tert-hutyl-4-hydroxyanisole, 3,5-di-tert-butyl-4- hydroxyphenyl
stearate, bIS(3 5-di-tert-butyl-4-hydroxyphenyl) adipate.
Tocopherol s, for exanple cc-tocopherol, p-tocopherol, y- tocopherol

6-tocopherol 1enﬁbkﬁfﬂmﬁé&ﬂﬂdﬁéndmw%ﬁémﬂulzwadiadmtﬁbmethyl slt%nbutylphenol 2,4-dioctyl-

4 WY p??@‘)' h{ﬁn}?gmfhe p%xgﬁ@q@iﬁ‘n%alggfﬁe?h@enol 2,6,digodecylthiomethyl-4-

Al kvl i denebi sqiyipheiad. for exanpl e
2,2' -net hyl enebi s(6-tert-butyl -4-net hyl phenol ), 2,2'-

5nethy|eneb|s 6- tert butyI 4 eth Iphenol)
2, 21- et hy| ehdbH¥draquinang : J Gp ,efj@y pyample 2,6-di-tert-butyl-4-methoxy-

phenol, 2,5- du-tert—butylhydroqumone, 2 5-d|-tert-amylhydroqumone. 2,6-diphenyl-4-octade-

25 oyloxyphenol, 2,6-di-tert-butylhydroguinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-bu-
tyl-d-hydroxyaniscle, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis{3,5-di-tert-buftyi-d-hy-
droxyphenyl) adipate.

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

30  mixtures thereof (vitamin E).

1.5. Hydroxylated thiodiphenyi ethers, for example 2,2'-thiobis(6-tert-butyl-4-methylphenol),
2,2'thiobis(4-octylphenal}, 4,4 -thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyi-2-




noI] 2, 2" -met hyl enebi s(4- net hyl - 6- cycl ohexyl phenol ),
-nethylenebis(6-nony1-4- met hyl phenol ),

" - et hyl enebi s(4, 6-di -tert-butyl phenol ),
'-ethylidenebis(4,6-di-tert-butyl phenol),
"-ethylidenebis(6-tert-butyl-4-isobutyl phenol),

' - met hyl enebi s[ 6- (a- net hyl benzy1) - 4- nonyl phenol

' - et hyl enebi s[ 6- (a, a-di et hyl benzyl9124- nonylphenol] 4, 4" - met hy-
10Ieneb|s(2 6phenol ), 4,4' -methyl enebi s(6-tert-butyl-2- nethylp
henol), 1,1 -bis(5-tert-

butyl-4- hydnmtlyylpmemﬂl, hy, iiethie big(Sleuti-aemariyltheho! s ( 84'tes(2,6ainetiiyl-B-hpdrokyphed)-
hydr oxybenz fé- nethylphenol

1,1,3-tris(5- er? butyl-4 hydroxy-2-nethy|phenyl)butane,
1,1-bis(5-tert-butyl-4-

Blyg{ oxy- t2” g?gdz}ﬂlﬁhﬁﬁﬁﬁiéph%n&s JorBipIEs SansRkACBEE- ebiyilenangbienal), 2.2

but y1- 4' Shydiesiiamaeia@risthbityriatayoend) 2.3 aethvisaese4-methwyd- oxyetbyigystaherl)-
phenyl ) di cy ghem@int ag 2lhéth@éiebis(d-methyl-6-c clohexyl henol), 22'—methylenebts(6-non -4

bi s[ 2- (34ert - h

SEGTEReR e g R iy e RO s i

g g E! s( ?55-pdendl)et2t2‘ bmwménmmmwnmyﬁwmmuazzz -methylenebis[6-{o-methylben-
, 2- bi s- .

ane, 1,1, 5, et“?‘??%%'% t%%fﬁééf ’2”‘%@% {5‘2%@@1%@‘?%“2?%%?‘9@%3% { oAk

201.7. 00, ﬂ@nealﬁ@,ﬁsilmmlpf@!)dbdsﬂ’rd‘@thylﬁmblséfi@rtfﬂuhﬂ-z-mefhyiph9n°') 1,1-bis(5-tert-

3,53 ,5 -t %hfyﬁfl -hdrdx %&tﬂylﬁeﬂyl lﬂtéf%dr 0% ¥his(3-RALKA S%WZ hydroxybenzyl)-4-

e 325;‘:{14%%%%%0 St gatel Wﬁw&%@%ﬁacﬁ@%d 1-bis(5-tert-butyl4-
tris(3,5-di hymoiy—mmbwpnedwdmdmbmgfbapmmme hittsfehe glycol  bis[3,3-bis(3-fert-
L?;E 3bgt éll_ ,‘;ﬁgg rhgqr&ééh ﬁﬁd@&%ﬁ i %’ e ;H.r%m Rfra@&&%&ﬂyl%Egny!)dlcyclopent&
i soocty153, Qledﬁrt‘@’ﬁ ‘!}115!12 byihenar)brisridatyb4-metviphenyilterephtha-
Hvdr oxvbenz i@t ech ﬂ@-kmé‘thé I -ﬂidr@éy & %Fg&)utane 22-bls(35d| tert—butyl-4~hydroxyphe—

oo ey L yReotns 5%?@ ity L RPREHG %#‘%e&?fg‘?rgémobutane.

di dodecyl nﬂrlmtwewhmbﬂylg—wds(xs-z-rﬁethwbhen},ﬂ)ﬁemarimut yl - hydr oxybenzyl
)mal on ate, b is[4-(1,1,3,3-tetranethyl butyl)phenyl]-2,2 -bis(3 ,5
-di-tert- but%l 4- hyd roxybenzyl)nal on ate . 30 1.9. Aromatic

hvdr oxvBeénz vazlic's nzyl componndss for example 3,5,3',5'tetra-tert-butyl-4 4'-dihydroxydi-

i 2 g tEI3 s(5 3eﬁyﬂletﬁeﬁréct£uéb L=ifd d Glﬁﬂﬁaﬁsméﬂaiwrﬁeréa;ﬁodcétbfﬁettm&c A RORRISY-
I'S ro enz
L 2,4,6-tri é%éj gt ‘Y?"@F#"BEFP@E%E EQ&@%%@%@% ok mies S

Tri azi ne cotqﬂfmmﬂ@-hyqirgxy—%&-gmﬂﬂylbenzy[)dlthnoterephthalate bis(3 5-di-teri-butyl-4-hydroxy-
an) bl1 s( og t %a%rlriggéime QdoobtylB5-arEh-bhi§id-hydrxydehz M Ecasty R ofatd.

2-octyl rcapto 4, 6- bIS(3 5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri
azi ne, 2-octygl iydoayteozyhiét Imatndtes- tir -dxample bdidoykibe-P@dris(y,phibtecbbyfyi-2-hg-
g Zr I6atZIr I“g ( grogybgnzyl)malon%te dio%a%ecél-z 3tE utyl4- r3ydrlox;é-5 Apethylbenzy| r?malonate di-
13 5 tri o dodeorimercaptpatii,2tingd fittenstylyihy sy barzaisoensisn at bisid-(1.1,3.3-6-
2 5- t ri s( #arh@hgibubiohdnyR-2tDusls(8 Sxti-Rrifbugh-maydislybangyhdibizes yanur at e,

di

I\)I\)I\)NI\)I\)'O
I\)I\)I\)NI\)I\)(‘D

._.. auy

6-t
5 dlééert butyl- 4- hydroxyphenyl ethyl)-1,3,5-triazine, 1,3,5-tris(3,
i -tert - blfyAromatiy dvdrexyvbenzyl 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,
(3,
5-



phenyl propi onyl) - hexahydro-1, 3, 5-triazine, 1, 3,5-tris(3,5-dicycl ohexyl
- 4- hydroxybenzyl )i so- cyanurate. 101.11. Benzvl ohosphonates, for
exanpl e di met hyl-2,5-di-tert-butyl-4-hydroxybenzyl phospho- nate,

di et hyl -3,5-di-tert-butyl-4-hydroxybenzyl phosphonat e,

di oct adecyl13, 5-di -tert-butyl-4-hydroxybenzyl phosphonat e,

di oct adecyl-5-tert-butyl - 4-hydroxy- 3-net hyl benzyl phosphonat e, the
calciumsalt of the nonoethyl ester of -13-

3,5-di-tert-butyl -4-hydroxybenzyl phosphoni c acid. 151.12.

Acvl am nophenol s for exanpl e 4-hydroxyl auranilide,

4- hydr oxyst eqf @ Mirkdife co bs, W example 2 -bls(octylmt:-;chapto)-G gi 5-dr-tert—l]gutyl-4-hydroxy-

3,5-di-tert- roxyphen carb
6 (5 5 o <1 AT 3 AP o TSP HADIS Gl &R B4 Py rRsing 1,356

pol yhydri c aémcﬂ&tylme@apw%rmshﬁmlbutyﬁl-hﬁdmy hehoROL18®liazine, 2,4,6-ris-

aivool, L 2-Broeatue EsIERF psend, g Qﬁ‘%ﬂiﬂ#&t‘ s BHSaben

di et hyl erfe giyy)tsmyﬁmwmbeﬂﬁyﬁ-faﬂé-t@ gty i3;hyroxt-28-diptethylbieoky))isocyanurate, 2,4,6-tris-
LrisChydr oxy@leihart @ﬁ,w%fog%m M\llam £4 B%AERXY CLBA ﬂg{@%{*&.ﬁ&f.butym-hydmxy-

3- t hi aundecanol %
trinmet hyl ol p;pr@ﬁgprgplonyl) hexahydro-1 3, 5-tnazme 1,3,5-ris(3, 5-d|cyclohexyl-4—hydroxybenzyl)|so-

4- hydr oxy et dydurdtephospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] oct ane. 251. 14.
Esters of 6-(5-tert-butvl-4-hydroxv-3-nethyl phenyl)propionic acid

wi th nono- or poly- hydric alcohols, e.g. with nethanol, ethanol,

n- oct anolQ il.0L1Benayiphasphondtes.aleo kxamples dimetiyhaGidbtert-butybd-hydvanybetizgiphospho-
ethyl ene gl y,ra@é dnéthﬁﬁfylc%@f‘ gal d.'aﬁ,%ﬁﬂfp%s bm'd[o&éueeﬂwwksaﬁu-hy.

glycol, diet hg triethyl ene I_%col pent aeryt

tris(hydr oxy® ’H§Pf)2iv ﬂ’ﬂﬁt%t e, d"N adpey Mﬂbﬂwlphwph"“ate
3-t hi aundec ahmbalcuantsut offfeninastetahester of 3 5ﬂeﬁeh-yohﬂ9mcﬁgrwﬁdyaénzylbﬁdsﬁmnmdmd
300l pr opane,

4- hydr oxynet hyl- 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] oct ane,
3, 9- bi s[%zl f(é M}gmlnoghenols for example 4-hydroxylauranilide, 4- hydroxystearami:de, actyl N-
butyl-4- hydr(gm.&rmgmlm&gwg,m)g&bgﬁé{é oxy)-1,1-dinethylethyl]-2,4,8

, 10-t et raoxaspi ro[ 5. 51- undecane. -14- 1.15. Esters of
0- (3, 5-di cycl ohexvl- 4- hydr oxvohenvl) pr ooi onic acid with nono- or

pol yhydric al. tbl&igg Eﬁ:@,S%tEﬂnbMMﬂiygmhﬂ@@lomcmﬁdaﬁm’t mono- or polyhydric
2 or opane i Wb Ananch iR RBSGE pofliordiiBedil Grisranaiohd o

gl ycol , &0ri ertaﬁ?rleéwé @Melglywehﬂmnml.tmpenm glycol, thiodiethylene giycol, diethy-
tris(hydr OXMQ{ehﬁl&o‘?Oﬁaﬁﬁaviéﬁ@ta?grcolNBeﬁthé{nhb{tér o U LA TS :soéﬁﬁhrﬁt%; N,N"-bis(hy-

3-t hi aundeca L Ihexane
trimethyl ol bﬁ%ﬁtﬁ Jo oxgm -thlaundecanol 3+ lapena canol tnmethylhexanedlol trimethylol-

dr oxymet hy1 pleqahe),sipﬂwnﬁ(yrﬁetﬁylﬂpplms;atm-z;fyE—trmf«ﬂm@clﬁﬂnﬂcﬂ]m{me. 1.16. Esters
of 3.5-di-tert-butvl-4-hydroxvohenvl acetic acid with nono- or

polyhydrlc al co-
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-o¢tanol, i-octanol, octadecanol, 1,6-hexanedi-
ol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene giycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis-
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyl-

30 olprapane, 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.



hol s, e.g. with nethanol, ethanol, octanol, octadecanol,
1, 6- hexanedi ol , 1, 9-nonanediol, 10 ethylene glycol, 1,2-propanediol,
neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate,
N, N - bi s(hydr oxyet hyl ) oxam de, 3-thi aundecanol, 3-thi apentadecanol,
trimet hyl hexanedi ol , trinethyl ol propane,
4- hydr oxynet hyl- 1- phospha- 2, 6, 7-tri oxabi cygl o[ 2. 2. 2] oct ane. 151. 17.
Am des of 13-(3,5-di-tert-butvl-4-hydroxvohenvl)aropionic acid e.qg.
N, N. -bi s(3,5-di-tert-

[}: (1€

butyl-4-hyd 3 X b am: d .
NuN%:lbl S 3y5f ‘YEPIEQQV O BN c acid i mono- or palvhydiic

alcohols, e.g. with methanol, ethanol octanol, octadecancl, 1,6- hexanedlol 1.8-nonanediol,

N, NL- bi s[ 2- ( %ch&lefﬁ p%ﬁh’é‘d‘ oﬁlj r@fﬁgnﬁﬁf?&pghddgﬂ%gng?ﬁkax&f&tﬁ}léﬁélg}hﬂ&aﬁ'r—

m de ( Naugard ni r.o
(vitanmin O E “eAﬁIV‘Fﬂllc Pﬁ'?f??’bﬁ'%f"&'an‘[‘ xygtylliggpanurate, N,N'-bis(hydroxyethyljox-

{\1 :\1 - di h i $0|pra‘nﬂt}d -rhiateiRyae e3lihaibmeadechhdl trifleth@BskaRadiol, trimethylolpropane, 4-hy-
en e
N ol et o S SBR Eanesoha 2 8 7 HomPEIRA ZRFHE: N, N - bi s( - et hyl- 3-

nmet hyl pentyl) - p- phenyl enedi am ne,
N, N1- bi s(1- meit 4z lEo@R! §19 5.8 t@h%mﬁ-@r fe @meﬂﬁ’am\{’ld\écufjhﬁywoaé or epolyhydnc alco-

cl ohexyl - p- ph€nyl enedl am ne, phén cP pRENyT ene
octad

N, Ni- bi s(2- n d’ﬁﬁt By )W[fﬁpwsmp%@&ﬁ% p@an acanol, 1,6-hexanediol, 1,9-nonanediol,
N-i sopropl - Mthywne Wcalp 1 Phetydnedield i Inacsrie b glycol, thiodiethylene glycol, disthylene glycol,

d
N (1 met hyt i e R el gﬁ%ﬁwﬁ@wﬂu@m MR YdEyeton
pheny| - p- pheraiden Sethiawidecanal,-3-{hiapertedsnensy | timetbyhgxangsint ryinatylolpropane, 4-hy-

N, N - di et hy lgrdlyNet@il Ssoshii-2 b 7Ridxa8E o Eshasene. di phenyl anine, N
-al | yl di phenyl am ne, 4-i sopropoxydi phenyl - 30 am ne,

N- phenyl - 1- napht hyl am ne, N-(4-tert-octyl phenyl)-1-napht hyl am ne,
N- pheny 1-18- napt7t Wyidesi o e-(3 @g&mﬁ;gﬂﬁ@m&@@@wr«ms@ 5-di-tert-

3 But yry1 am RARERSSORRR BT obishReiSG A s srstart auieton-

4- oct adecanoherrepigyidirioke{hylenediatridet hox yhbMelis{R-{3x§3i5di-tert-butyl-4-hydroxyphenyl]-

2,6-di-tert

2,4 -di am no?*%ﬁ&%é%ﬁ@gﬁﬂ“m%@% ﬂ%@bﬂﬁd lﬁ’ylemﬁ'uane
N,NNN,N-tetra- - 15 - nmethyl-4,4"-diam nod| phenyl et hane,

1, 2- bi s[ 0B- rranlgyA@bg,wdc)@(mmﬂ, phane, 1, 2- bi s( phenyl am no) pr opane,
(o-tolyl)biguani de, bi s[4 (1', 3" -di net hyl butyl ) phenyl ] am ne,

tert-octyl ated Nphenyl-1 napht hyl am ne, a m xture of nono- and

di al kyl at ed 148t Aminicyantioxidantsotor kamhiniehi, Ny didsvipropg;p-phenylarediagning], NjRddissec-bu-

and di al kyl atgg gr%n@?] Q.laﬁqa)/rh Mb.@@ %ad;zﬁetm%ngﬂ)ga-menﬁa{é‘a.an@{bd N,NP-bis(1-ethy}-3-

di al kyl at ed dec enyl am n nono-

di al | cyl at ed W%E’P@MQI'PTP@WP&??'PWI“%E'rﬂfpﬁﬁr'ﬁgﬁylheﬁtympxﬂ"@ﬁﬂewmmo“ Nyrsliey-

(21I Géﬂ léyLagBd tlRhéxyloptphengiie pdriaihg M Nl,ﬁsdlphenyl-p-phenylenedla{nlne, N,N'-bis(2-naphthyl)-p-
i hydr o3 z n no .

2, 3 i hydr o3 e loERINRS icho doRAPERLY A2l Ger BREREE N A% Betnsui-ppo-

m xture of nﬂﬂdlphéﬁﬁe@ﬂ@mﬂlﬂ a«b(édnqtmftepwwpmémmmmad@mme N-cyclohexyl-N'-

N-al 'yl phenogmr@z,h-p]@enyn%é%lé\h ihd, 1 14-toatbluaiva @by iaighe A #Ah 8.0 DN IN'-dmBRG-N,N'-di-
N,N—bls(2_,2 bukﬁ :f_ll [ g N
10met hyl pi pePFaCIVPPRRMEnsdiamine. fipheyianine. b-adlisiphenylagnine, (4 i50Rengsydinhieny

perid-4-$0) semmeahlehelﬁr} t-naplﬁh)tlmnlnamet%ﬂt pitypireng)-trndphdindamine, N-phenyl-2-naph-

2.2, 6,6 et I giiphinel gbg@feh @A¥thenv %’rﬂﬁé%rﬂaﬁftﬁrtaaﬂd#:hgﬂkminﬁbttn-butyl-

stabilisers enzot zol es
2- (2" - hydr ox§misophaaply ¢1bgtyaiigr 9%9@@.4-{\qqaawngnophenoi 4-dodecanoylaminophenol, 4-

2- (3", 5" - di - petadechitylsmirdphEndill Bis(RReMkIPRERBAMihEZ @ di-tert-butyl-d-tdimethylamino-
methylphenoal, 2 4'-diaminodiphenylmethane, 4,4-diaminodiphenyimethane, N,N,N'N'-tetra-



20 hydroxy-4'-octyl oxyphenyl ) benzotri azol e,

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

2-(3",5 -bis(a,a-clinethyl benzyl)-2'-hydroxyphenyGbenzotri azol e,
2-(3' -tert-butyl-2'-hydroxy-5"'-

(2-octyl oxycar bonyl et hyl ) pheny1) - 5- chl or obenzotri azol e,

2- (34ert-butyl-542-(2-ethyl hexyl oxy)carbonyl et hyl j -2' - hydr oxypheny1l) -
5-chl orobenzotri azol e, 2-(34ert-butyl-2'-tdroxy-5'-(2-

met hoxycar bonyl et hyl ) pheny1) - 5- chl or obenzotri azol e,

2-(3" -tert-butyl-2'-hydroxy-5-(2-meth- 25

oxycar bony!l etofam )-ﬂhed@hnﬁﬂcﬁﬂidny%ﬂtaﬁe 1,2- bls[(2-methylphenyl)amlno]ethane 2- bts(phenyl-

2-(3'-tert- bUterno)propanx Eofénl)g’lguén eo%Fs%elt-(?'@/gl%[al!%ylgl}lltyl?ptthyi]gnenne %?ypa% d N-

ri azol e,

2- (34ert - but pherﬁm-zmeﬂatmﬂmhmeayhmbage) ciambmor yangt digikjlated -téryﬁntsdkgfpmmdbt)ehyl-

> (3 tort- o3 Vi Hﬁ‘ﬁ%%@m iyl ORBRLRASIGS, BARM B and
benzot ri afol éita ky@t_ qdytpyémmﬁtglﬁmmeq a mixtuge of mono- and dlalkylated lsopropylhsohexy[-

t ?;ng‘;t g)r” ]?‘éﬁ éﬂyla@mﬁ@né%ﬁdtﬁéef RioFo- )Qnﬁfi!ﬁﬂ@ia]ed {bRButyldiphenylamines, 2,3-dihydro-
i

Bory 1o (2 Rt DB b e PheRo biage VS ob moBe Bk diallpatpchtert
WI th pol yet h)bhwlftertghtylpménoﬂﬁﬁﬁne% GhidGkroCooneHRGOHRaldylfed tewwmeﬁbtﬁiazmes,

3ot T Pt hadais SNSRI e dliion RS NORBEiA e

nyl ] benzdPr i awdypiperid-4-yphexanpihylepediaraie: b e n zbiplB &ertetramethyl piperidot-W)sebreate,

4- hydr oxy, 42!@,@%meﬁtﬁ9@x&ﬁdn‘lﬁbne %m&%ﬂéﬂ‘mplﬂem&yl oxy, t

4-benzyl oxy, 4,2',44rihydrory and - hydroxy-14, 4' - di met hoxy

derivatives. 2.3. Est ers of subst [ tut ed and unsubstituted benzoic

aci ds, ity Bbsofbersz liser salicyl ate, phenyl salicylate,

octyl phenyl salicyl ate, dlbenzoyl resorcinol, bis(4-tert- butylben-

zoyl )resg&m nal , benzoyl resor CI qol 2€f4 di -tertgﬂbt#‘té/ tjsen thylphenyllb

3, 5-di -t 8Pt - Bulrals B © Fales, -hydroxy-5-methylphenyl)benzo-

g g gl - t ert Briabote, 4- ysiﬁpﬁéﬁlb@fylgaiy@mx@ﬁér@ﬁw&tnazole 2-(5"-tert-butyl-2"-hydroxyphe-
i-ter

2 et hyl <4, 6RIPEEFER: SERERpF ST a0 eyl Doy areisen, 43 80

2.4. Acr vI at test-tfugy Hutyl-2ehydropypheayih§chiorobsranivazb®/ 3 - 24{3ptedibytyb2 mytimke s -methylphe-

| sooctyl a- Cﬁﬁp@bﬂorgbéﬁzaﬂﬁzolé‘yi @5&@-!&’%&%5'4&?5&1?1—2 Pydroxryr%helplyl;(benzoh'lazole 22

a- car bongt hoxyci nnamat e, ano- p- e

mate, bufYl BYC{EW#GUWIOW@P?M)XW el i eirtert- @mylﬁe’ghmxyphenyl)benzotnazo!e
a- car bonet hozy3' ﬁktﬁlﬁ(bchmﬁylélh;ilﬂml)&'-mﬂfbxyphenyl)benzotrlazole, 2—(3'-tert-butyl-2' hydroxy-5'-

for exanp! o RSB B NS s orbuspeRns 1 73S bt TR e
but ypphenol ] pxyjeadiengethyhe’- hydoxgpheayl)s5- vzmmqmeaxqtnamleh 243 teirt-HubyHR'-hydroxy-5'-(2-
addi tional | hgﬁ’ae%an%uﬁﬁetﬁﬁ)pﬂeny%% Qwréﬂeﬁiﬂtﬁ%%olet riog B@g t?rﬁ Hﬁj 8{2;% -(2-meth-

N-cycl ohexyl di et hanol am ne, ni'ckel di butyl dithioca
salts of 2% heOREHEAMEYRbgNYDRenzalrigzole, he AbF-HR7HDUSH-2YALPKY-85Rotylogycarbonyl-
ﬁf hydr oxy- 3, &thgjpheeibbntioltiabelez y I2ABrasphayisc[242-ethyihstykpbarberiyptian @shyafoxy-
et oxl nes,
Koot ence: of imlem S Y S MOPI Sl o
addi ti onal |2gyﬁr@§y- ~(2- Jsooctyloxycarbonylethyl)phenyl enzotriazole, 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—CH,CH;~COO-CH,CH;}~ , where R = 3tert-butyl-4"hydroxy-5'-2H-benzotr-

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



25 2.6. Stericallv hindered am nes for exanple
bis(2,2,6,6-tetranmethyl-4-piperidypsebacate,

bis(2, 2,6, 6-tetranet hyl-4-piperidyl)succinate,

bis(1, 2, 2,6, 6-pentanet hyl-4-piperidyl)sebacate,

bi s(1-octyl oxy-2, 2,6, 6-tetranethyl-4-piperidyl)sebacate,

bis(1, 2, 2,6, 6-pentanethyl-4-piperidyl)

n-butyl -3, 5-di-tert-butyl -4-hydroxybenzyli8al onate, the condensate of
1- (2- hydroxyethyl)- 30 2, 2,6, 6-tetramet hyl-4-hydroxypiperidine and
succinic acid, linear or cyclic condensates of

N, i f-bis(2, 2nénAtriagdts;a b thydrody-81L(0a 13 chélrarRap i) e faitictiyibBRzy B bnylben-
4-tert- octyla 6-di chloro-1, 3, 5-tri azi ne,

tris(2,2,6, 62&%?4%%Ethyl 4-piperidyOnitrilotriacetate,

tetrakls(2 2,6, 6- tetranethyl 4-pi peridyl)-1, 2, 3, 4-but anet et racar boxyl|

ate, (193, SLANSAA LB 60. o Sl TEHO, PLRGAE! 5905 by, 4-dooy-

4- benzoyl 2, T anet ny
4-stearyl ‘éxyow. 4. ded@:ytcsé! Aa{mzylm 4 2' A- tnhydromﬁm# thiédinawy-4,4'-dimethoxy derivatives.
bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-3,5-di-ter
t- butylbenzyl) nalonate . . .

3-n- oct y1- 7, #:3gEgtersef, subsl : roicacids fof @xample 4-tart-Ritypkenyl
bi s(1-octyl owmﬁa@ ﬁae@.yn@tmsywmtdwlpmr@eeatﬁyase@mﬁm,resorcmol bis(4 -tert-butylben-
bi s(1-octyl OX%yg%ésorcmioP beﬁ Jy?%%%l@ﬁl PIZE)AEEI gry Ll}tﬁ %%{rlngg-%i—tell't-lbﬂt%ﬂ—hydrroxybenzo-

cyclic condef

N, N1- bi s@@ 2atg, BexadeayhPbidhipti-batybi-hidroxypenrestaneatadelyd @é'dl&rhblmr%ﬂwdlamen-
4- mor phol i N0zt 20h&th)1a600iderBoiRyidHeh @2 548 terl- BRI HBRDRER

2-chl oro-4, 6- bIS(4 nbutyI anino-2, 2, 6, 6- tetrarrethyl pi perldyl) 1,3,5-tr
iazine and 1 12-bi s(3-am nopr opyI am no)- et hane, the condensate of

i ghl{)o[o 4, 624di Agﬂbal pfat gkanple ethyil &-cant, ﬁ@-wﬁr&\ﬁa&gylb&] isbguiyl ioetyhno-B,p-diphe-
B acer yi- 3. dirtyger vyl SARMNRIORaAE. BRIE] 1258 ¢ ptviamebongnge

, 4- di one}5 3- nhette byt k-oy@ncZi-Gretyitpmethontiydratei pethyl dy-taripymethdi§-p-methoxycin-

roI i di ne-2, 5- . . .
ooy 1 1. PR SANB-carbometnowy.oyanoviny) 2mpividoling. . i o 5 5. i one,
a mxture of 4-hexadecyl oxy- and

4- st ear yl oxyz 82wk &ﬁb&ﬁﬁ?tﬁeyéﬁn%’ h.&i&eﬂéam;ﬁex%%ﬂ@@ﬁtﬂioas@f(-l 13,3 totramethyl-
N, 111-bis(2,2 hexamnmet h I 'enedi am ne” and

tefra -piperid

4- cydohexyl at?HtﬁB’gﬁn%L s't'ﬁh(ﬁ“?l % o ‘gé' %0‘1"?&{ 7 P oW pHpRAGRIgReL "%"ds Such as n-
1, 2-bi s(& anmutmmmpytramamamhéaanel\l-ambhaxyiua@hdnbvaaMepmmke’l diyubidithioearbareate,
as well as 4 I r .

15 [ 136504- 9'89%[)%'%5@%@%'5%@%’?9%‘% SIS HERUPS dufih Biter 6 Bty Bathtort
2, 4, 6-t ri chl tyibenzgpnsphanicadids nigkelgemplexes qﬂkﬁo&ma,tgm aafrzrwdraw-methylphe-
?18;;?861?4”%)2%&8@'&16%6 AER Ry nBleRAR df dLhenyl-44Rrdges-hyd¥eeypyrazole, with or with-
N-(2,2,6,6- t@?g?m’ﬁ!/'?aﬂdspl peri dy1) - n- dodecyl succi ni ni de,

N (1,2, 2%, 6- pentanethyl-4-piperidyl)-n-dodecyl succi ni m de,

2-undecyl- 7 7§98 nEz-ﬁ! QXf%r %x@m;ﬂé ?ﬁsgz ﬁﬁgﬁgrra?r%ﬂ@ﬁ%if@i@g%ggﬁ

, areactio

3, 8- di aza- 4-RiX8<H &@@me@ad&%ﬁﬁ@ywﬁwaﬂ'@&ﬁ ctr'ﬁ(b?anﬁmntamethy -4-piperidyi)sebacate,
1, 1-bi s(1, 2, ds(f-0btyleepb 2/6-@itdméthyl-4-piperidyl)sebacate,  bis(1,2,2,6,6-pentamethyl-4-piperi-

NN - bi 4 oF |n.-ﬁv'%%@ﬁo%&rﬁb%“%&o%ﬁ%@%ﬁm% PSSR SERETPH
edi am ne30 a 22,6Stterandthyld rhgdmxspiperiding lanth euedinimagd, dineer on eylic condensates of

éoizy[zrrgt ﬁyfg@h@ (2@’616 ﬂatrgM?fh?lﬂﬂbé?ﬁl?lbHéké}ﬁeth%enedlamme and 4-tert-octylamino-2,6-di-
pi peridyl)J sqhi%&élﬁeﬁ-tﬂazweeér@ﬁ S Siss A PRAY DR lokiapelate, tetrakis(2,2,6,6-teta-

anhydr i de- a-methfii4rpigaiaa)-y,aB[4-itdrietetracarboxylate, 1,1-(1,2-ethanediyl)-bis(3,3,5,5-tetrame-
{hylpiperazinone), 4-benzoyi-2,2,8,8-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyl-




r oxy- 4- ( 2- hydr oxy- 3- but yl oxypr opoxy) pheny1] - 416- bi s( 2, 4-di neth

- hydr oxy
3,5-triazine, 242-
y-4-(

5-1

5[2-h
yl)-1,
hydr oxy- 4- ( 2- hydr oxy- 3- oct yl oxypr opyl oxy) pheny1] - 4, 6- bi s(2, 4-di net hyl
)-1,3,5-triazine, 2-14-

(dodecyl oxy/tridecyl cory-2- hydr oxypr opoxy) - 2- hydr oxypheny1] - 4, 6- bi s( 2
, 4-di et hyl pheny1)- 1, 3,5-tri azine,

212- hydr oxy- 4- ( 2- hydr oxy- 3- dodecyl oxypr opthy) phenyl ] - 4, 6- bi s(2, 4-di me
t hyl pheny1)-1, 3, 5-tri azi ne,

2- (2- hydr oxy- 4- hexyl oxy) pheny1-4, 6-di phenyl-1, 3,5-tri azine, 2-(2-hy-

10dr oxy- 4- metpipexyind eos(L22% espehtarimmwﬁpehdﬁ) 23n4mty|aaze2n@d.%xy13 -di-tertshugtbRy)-

o8 2l o Sl SO i et D, st

2{ 2- hydr oxy- W@@%@Wﬁbﬂﬂﬂer@w?m hWf@%ﬁmﬁﬁ%&}rﬁmahylﬂpﬂﬂ@g@mcl—
s(2,4- dinet I?Mleph?éé)’&) cylehcgcoﬁdérrshﬁé 'of‘ﬁ N' Eéé .2 d\ﬁfeﬁ'lam?tﬁglgt g );hﬁxarﬂé?ﬁylene-

le N_N -diph N’
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phosphi t phenyl |tes non

trilauryl phb‘glﬂﬁﬁtze"' igrye; o@r (hRESFrraniamehy @'a?r ﬁ?’!ﬁé}eﬁﬁﬁpﬂ%l a
di phosphit e, ntixtire(c? Adeshdecgitty- Iaudi wstdapioxy 2 218 ehimétBylpiperidhede eyhdensate of

b o2 4 di -t S H5Eo PR Byt periyorameihvinedening, apd. g2
25 cunyl phengichigent. éé-rtrg,a(zwp‘ fotondensates pfh i 2dis(3- ammopropylammo)ethane and 2,4,6-tri-
bi s( 2, 6-di -t erlbrobisd sirfazmstdsymhﬁmtauwmeﬁz ¥ b BlidtiatetilipRASRE (¢S Reg. No.

di d h t
o o5 b VPSR A ooy A e e e g e s vl
bis(2,4,6-tras( Ne!‘l-thbuulayﬁrphansﬂ Heitiamemoy2, A6 Bitattaneihyippepding e(CAS Reg. No.

tristearyl s gbgégoéa,-ﬂj l pm)ﬁacﬂ"é 6?eéraﬁ-rf°e{r{yﬂkb ipdridyit-Bbadefblcchithivd, Phen! 2.2 6,6-

4. 4' - bi ph d

| sooct 'yf’&;yzerz”t?reethmwawwmeamwnmw i Ao T 310, Srtetramethyi-d g s

EhO((: |2 n4 bi s E aziﬂfeldxo-ﬁ;ﬁrb[él .5]cddaha) tay deatioA Rk tdﬂ)abtrﬂiemrbmbthﬂrﬁo@ﬂhuﬁdécyl -1-oxa-
| S I n e

o Tl o o2 SE o GTTh BB Ak SHENGRRGRRL i ibis(1.2.2.65-penipmsyis-

hosphoci n, plperadyloxycarbonyl) -2-(4-methoxyphenyl)ethene, N N'-bls-formyl N,N-bis(2,2,6,6-tetrame-

222_ d|2 'Oglhggirgﬂﬁb EdylyhdxameByidledaning, [ bibsted 6 4-mBbY helhylehafhiBRE R4k with
5% et hyl hexyl 1-3:2516-BeniamethyiA-hveroxypinsiigia. RoYimethyipsmRydoRy4-42.2.6 8 atameliyh-

hite, 5-butyaipSridghekade, (2 réaclior produ€tr - Merkiz | J2lie athgdinide-o-olefin copolymer with

cspeot al 23 pPOPErpEdnety eariropingrfe P & AL GRRBRSRY LABaprr e

(Irgaf0os168, G ba-Ceigy), tris(nonyl phenyl) phosphite,

(CH3) 3CC( CH3.3. 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, mixiures 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-dimethylphenyi}-1,3,5-riazine, 2-




€(CH3) 3(CH3)3C ,00% 0-PP -0H, 00/- (E) C(C H3)3(CH3)3C CH3 - |
H3C-C-CH3 0 CH3 P-OCH2CH3 (G 2 5. Hydroxylam nes for exanple

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

N, Ndi oct yl hydr oxyl am ne, N, N-di | auryl hydroxyl an 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 hydr oxyl am ne,
N- hept adecyl - N- oct adecyl hydr oxyl am ne, N1BRdi al kyl hydr oxyl am ne
derived from hydrogenated tallow am ne. 6. N trones for exanple

N- benzyl - al pha- phenyl ni trone, N-ethyl -al pha-nethylnitrone, N-octyl-

10

15

20

25

30

(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis{4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2 4-dimethyl)-1,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[4-
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyi-
phenyl)-1,3,5-riazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-riazine, 2-(2-hy-
droxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine,  2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hy-
droxypropoxy)phenylj-1,3,5-triazine, 2-(2-hydroxyphenyi)-4-(4-methoxyphenyl}-6-phenyi-
1,3,6-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4-
dimethyiphenyl)-1,3,5-triazine.

3. Metal deactivators, for example N,N'-diphenyloxamide, N-salicylal-N'-salicyloyl hydrazine,
N,N’-bis(salicyloyl}hydrazine, 3-salicyloylamino-1,2,4-triazole, bis{benzylidene)oxalyl
dihydrazide, oxanilide, isophthaloyl dihydrazide, sebacoyl bisphenylhydrazide, N,N-
diacetyladipoy! dihydrazide, N,N-bis(salicyloyljoxalyl dihydrazide, N,N'-
bis(salicyloyl)thiopropicnyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenylalkyl phosphites,
phenyldialkyl phosphites, tris(nonylphenyl) phosphite, frilauryl phosphite, trioctadecyl phos-
phite, distearylpentaerythritol diphosphite, iris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-buty!phenyl)pentaerythrital diphosphite, bis(2,4~di-
cumylphenyl)pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylpheny!)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-terf-
butyl-8-methylphenyl)methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz{d,g}-1,3,2-dioxaphosphocin, 2,2',2"-nitrilo-
firiethyliris(3,3',5,5'-tetra-tert-butyl-1,1'-biphenyi-2,2"-diyl)phosphite], 2-ethylhexyl(3,3',5,5'-te-
fra-tert-butyt-1,1'-biphenyl-2,2'-diyl)phosphite,  5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.




10 al pha-heptylnitrone, N-I|auryl -al pha-undecyl nitrone,

N-t et radecyl - al pha-tridecyl ni trone,
Nhexadecyl - al pha- pent adecyl ni trone,

N- oct adecyl - al pha- hept adecyl ni trone,

N- hexadecyl - al pha- hept adecyl ni trone,

N- ocat adecyl - al pha- pent adecyl ni trone,

N- hept adecyl - al pha- hept adecyl ni trone, -19-

N- oct adecyl - al pha- hexadecyl nitrone, nitrone derived from

N, N- di al kyl hydr oxyl am ne derived from hydrogenated tall ow am ne. 15
7. Thiosynerdists, for exanple dilauryl thiodipropionate,
dimstrylthiadi propi onate or distearyl thiodipropionate or
distearyldisﬁ%?%ﬁggm%P‘ﬁ@@%ﬁQﬁfﬁfﬂﬁﬁﬁéﬁﬁfdfor exanpl e esters of

p-t hi odi propionic acid, for exanple the lauryl, 20 stearyl, nyristyl

2. mor capt oben el i AT R OTARR" Ko, RE RGN oy ony prosohie

di sul fidep pentaerythritol tetraki s(pdodecyl mercapt o) propi onat e.
9. Polyam de stabilisers, for exanple copper salts in conbination
Wi th iodi des and{Gbk), > O(Ctig, conpo nﬂagggd saltscaﬂ%givalenf
manganese. 10. Basic gt abi | i sers, flo N yel am ne,

pol yvi nyl pyrrol i done, veepianide, triiallyl c te, urea
derivatives, hydrazi ne derivatives, am|nes, polyam des,

pol yur et hanes(A)al k&G 1Rt al %al_ts and 4l kal i ne eagth Rer8r-@hfisTol @®)
hi gher fatty acids, forze bl e cal ci um st ear at i
stearate, magnesi um be e, magnesi um gheg-atR, _-godi umricinol eate
and pot assi um pal i t at&=4nticnoHy, pyr ogat ethol ate ol pc
pyrocat echol at e. (CH%EC Conventional nuclteating agents, for exanpl-s
i norgani ¢ substances, such as talcum 5 netal oxides, such as
titani um di oxi de or magnesi um oxi de, phosphates, carbonates or

sul fates of, preferably, alkaline eagﬁgh tals; organi c conmpounds,
such as nono- or pol ycar bHkG¢_acids artd the salts thereof, e.g.
4-tert-butyl benzoi c acid, adipi d, pinelic acid, subaric acid,

di phenyl acetic acid, sodi um succt®dat e?or sodi um benzoate; (&) yneric
conmpounds, such as ionic copol yneds (ifondterShCHEGICHEH; Ot her
additives for exanple plasticis¢ Qbricants, rheol ogy additives,
catal ysts, flow control ggets (cal brighteners, flanme retarding
agents, antistatic agents and bl ow ngcClggents. 1513. Benzof uranones
and i ndol i nones, for exanple 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

o)
EP- A- 0591102 or 314-(2- cetq &t haxy)- \ g >
pheny1l] - §g 7- di -tert-(éﬁ%k}l beur§n-'lz- 0 PO C(CH,); (D)
5,7-d|-tert-buty1-314-(2-stearayloxye?hoxy 6henyll enzof ur an- 2- onge,

3,3 -bis[5,7-di-tert-butyl-3- (44CHHydr oxyet hox{@wkfenyl ) benzof uran-2-o
ne], 205, 7-di-tert-butyl-3-(4-ethoxyphenyCGbenzof uran-2-one,

3- (4-acet oxy- 3, 5-di net hyl phenyl)-5,7- di-tert-butyl benzof uran- 2-one,
3-(3,5-dinethy1-4-pivaloonxyphengl)-S,?-di-te§%3Qytylbenzofuran-z-on
e, 3-(3,4-dinethyl phenyl)-5, 7- f¥Ctax t - but yI benZ6¥tikan- 2- one,

3- (2, 3-di met hyl pheny1) -5, 7- di=§er t - buPyNogm&of ur an ne. 25 The
wei ght ratio of the abbe ' hEd~BonpdnentP A CHot a@of t he
conventional additives is preferably 250/ 1125067 nore preferably

10011 to 11100 and nost preferabeyy)lo/1 to 1/1@H,),c



Furt her enbodi nents of the present

i nventi on which are of

i nt er est

are listed below. 301. A conposition containing the conponents (A),

(B) and (D) and optionally (C, wherein co
anti oxi dant which is different from conpon
selected fromthe antioxidants |isted abov
conposi tion containing the conponents (A),
(G - 22 - wherein conponent (D)

anti oxi dant which is different from conponent (B).

nponent (D) is at |east one
ent (B), preferably
e under iteml1. 2. A
(B) and (D) and optionally

is at -28ast one phenolic

A phenolic

antioxidant with a nelting point below 200C is particularly

preferred. 53. A conposition containing the conpo

(D) and optionally (C wherein conponent
anti oxi dant selected fromesters of
13-(3,5-ditert-butyl-4-h droxy henyl)propl
13- (5-tert-b@)y|,-4- hydroxy en LRy.opio
13-(3,5-dicyclo “éx’illéll- o ool
above under item1.13, 1.14 and 1.15. 10 i{HOH

is a conpound of the fornula (11-1), (H3C
H2) C NH NH C (CH2) 20H (H3C)3CC(CH3) 3 and =

ni ¢
enyppr‘b[ﬁ’ i oni ldacgm

gnts{A), (B) and
D is aff 1east one phenolic
H,C—C~—CH,
oni ¢ acild or
aCi d O P_"OCHZCH:,, (G)

b g those listed

iciebnponent ( B)

QGOOC&,_FZHS)B T111 15HO 1 (
2

5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylaming, N,N-
N,N-ditetradecylhydroxylamine, N,N-
dihexadecylhydroxylamine, N,N-diocctadecylhydroxylamine, N-hexadecyl-N-occtadecylhydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from

6. Nifrones, for example N-benzyl-alpha-phenyinitrone, N-ethyl-alpha-methylnitrone, N-octyl-
N-tetradecyl-alpha-tridecylnitrone, N-
hexadecyl-alpha-pentadecyhnitrone, N-octadecyl-alpha-heptadecyinitrone, N-hexadecyl-al-
N-heptadecyl-alpha-hepta-
decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nifrone derived from N,N-dialkylhydroxyi-

7. Thiosynergists, for example dilauryl thiodipropionate, dimistrylthiodipropionate or distearyl

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

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

dioctylhydroxylamine, N,N-ditaurylhydroxylamine,

5
hydrogenated tallow amine.

10 alpha-heptylnitrone, N-lauryl-alpha-undecylnitrone,
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecyinitrone,
amine derived from hydrogenated tallow amine.

15
thiodipropionate or distearyldisulfide.

20
dodecylmercapto)propionate.

25  phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example melamine, polyvinylpyrralidone, dicyandiamide, friallyt

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and aikaline earth metal salts of higher fatty acids, for example calcium stearate,



conmponent (D) is a compound of the forrmula (111-1). (H3C)3C0 11 HO
a(cH2)r-c 0-CH2 (H3C)3C 4 205. 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

(1) or (Il) salts of fatty acids, netal (I1) oxides, dihydrotalcite,
phosphi tes, phosphonites, organic sulfides and organic disulfides,

e.g. those |isted above under itens 4, %218, 10 and 11. - 23 - In

t he above conpositions Ito 5, for exanple 100 parts by wei ght of
conponent (A), 5 to 35, preferably 10 to 30 or 15 to 25, parts by

wei ght of coriposieatats, Slagndsiunmobehenatpy redgnesitnh stedrate) sadiur riciddledi® adDpotassium

parts by wei g@“@%’;t@%@f‘%@ﬁ@%@‘%9%\9&?190%'39 to 500, preferably

50 to 400 5 conponent (C) nay be
present. If desired further conponents may be present, for exanple 10

tS ga\?gngg efS 32 ﬁbtt‘ln\ﬂaﬁtidnﬁl ARledin Q bifls, 2f5r em{ptefs !ngbgag‘itﬁ'sgbéz;%rﬁzgs a%hcﬁ;dsgtalcum
(11) oxid® ofetg P‘ﬁ?ﬂr%‘[’a%l @m%rd%et% Wnew@wéuda»op'gpsm@% cgyopgtes or

10| ]EOd40 paéml&tdsyofl\ﬁirgb’ﬁabw aRalfrie0 84rtn mﬁlﬁ daemsed bepduds, ]?éixcﬁ)r@aﬁ'loﬁo- or
sul fide or ni.c it her ment s, of

present inve ?’?on A 4 ét@esséa't%? herech e@ @H@g %ol?ra@' 8@'E?|aﬁ'8dp'me“°
above as cl af¢if.ysubgricgeirt dlﬂhﬁﬂ)@c*ﬂ@lw @p@ﬁmmgcchna@pobgdm benzeateo polymeric

copol ymer,  atdrsdiabd, BEcHds iSRIEBpBRErs(RAGhHEET , bl ock copol yner or a
15bl end % pol ypropyl ene with another synthetic polyner; and a nethod

for clarifying a pol ypropyl ene honopol yner, random copol yner,
al ternati ng 2. Gthematlitiecs, darpexayplerplastitisers uboipaits; mesology additesnchtaifsts, flow-

pol ypropyl eng it g}ﬁpt ﬁéal g}‘@‘ﬁtg%ré Gap8! AZRfing dge%h hggtgﬂ?giaégﬁs 5 -plowing

i ncor porating therd Ive rixture as
present i nveR38nén aI so reI ates to (1) an additive m xture containing
t he conponents (A ) and (C ), wherein either conponent (A) is the

conpoun d'lg f Ilé]%e];\gorfurrrgnone ﬁc} Pnéol%gges, 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)-
phenyi]-5,7-di-tert-bufylbenzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyll-
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-pivaloyloxypheny!)-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) fa the total of the conventional
additives is preferably 250/1 to 1/2500, more preferably 100/1 to 1/100 and most preferably
1011 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 compenent (B),
preferably selected from the antioxidants listed above under item 1.

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



CHOH cH2COH component (C ) is at |east one lubricant selected fromthe
group consi sting of synthetic 25 waxes, preferably polyol efi n waxes,

I n particular Fischer-Tropsch wax, high-pressure pol yethyl ene wax,

Zi egl er-Natta pol yet hyl ene wax, netall ocene pol yet hyl ene wax or

Zi egler- Natta pol ypropyl ene wax; nontan-ester wax, paraffin wax,
stearam de and ol eam de; or conponent (A') is the conpound of the
formula (1-2); and - 24 - (1-2) THOH GH20OH conponent (C) is at

| east one lubricant selected fromthe group consisting of synthetic
waxes, preferably polyol efin waxes, in particular Fischer-Tropsch
wax, hi gh- pr egtirecomtoyeitiy) ie atlexs vne ghetdlcanhtidNubhtowHM iy Gifférghididm odponent
net al | ocene Qa}ayet hyl ene wax or Ziegler- 5 Naito pol ypropyl ene wax;
nont an- est er ‘Wax, paraffin wax, stearam de, erucam de and ol eam de;
as well as t d ghEnolgrantiekitiant with avinelting point delow 260°Cds pdrticutadypefamets (A")
and (C') wherein conponent (A") is the conpound of the fornmula (1-3);

and 0
5 3. A composition containing the components (A), (B) and {D) and optionally {C)

wherein component (D) is at least one phenolic antioxidant selected from esters of 3-(3,5-di-
tert-butyl-4-hydroxyphenyl)propionic acid or B-(5-tert-butyl-4-hydroxyphenyl)propionic acid or
B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid, e.g. those listed above under item 1.13,

1.14 and 1.15.
10
4. A compaosition wherein
component {A) is a compound of the formula (1-2),
9]
HSC‘©—< o)
o} (-2)
CHOH
CH,OH
component (B) is a compound of the formula (11-1),
(H;C),C ﬁ 0 C(CHy),
15 HO (CH,}5—C-—NH—NH—C-—(CH,) OH (ti-1)
(H,C),C C(CH;),
and

component (D) is a compound of the formula (l11-1).

{(H;C),C o}
HO (CH,);—C——0—CH;1—C (n-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 (1) or
(1) salts of fatty acids, metal {I!) oxides, dihydrotalcite, phosphites, phosphonites, organic
sulfides and organic disulfides, e.g. those listed above under items 4, 7, 8, 10 and 11.



10CH3(1-3) |VicHOH CH2OH conponent (C') is selected fromthe group
consi sting 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 m xtures. 15 The wei ght ratios and
concentrations given for conponents (A), (C and (lI) can be applied
i n appropriate manner for conponents (A), (A"), (C), (C), (I') and
(I") so that conmponent (A) corresponds i1xg.conponent (A ) or (A"),
conmponent (C) corresponds to conponent (C ) or (C') and conponent (1)
corresponds to conponent (1') or (I"). 20 Further exanples of
specific additive m'xtures of the present invention are 1. Conmpound
of the forng'_lI| + a Fischer-Tro AdSper se 868

p

h .
CRTM - A0t B 2506 compRyionA Sps-iaeangs (1 Ay b HisALeL SERPAPRIA). 61 35,
En Halnce Egt t(oFﬁfér’hbly 1?@210 dea 528 Harkf bytviefght @froambwehﬂ(ﬁ)t)s td-4@ preferably 7 to 25
I egler a e ene
1909( RIM off L‘rr‘)g’o‘?/(’/a \ﬁ?‘%"%}i’?‘g’e"hb;%’%”? ﬁ@@%“%#er@h'g% 400
formul a §1- by 56toB0R) pgﬁs py esigbiraf cpropopesttiQ) maehayamseht ifgesied dwothax PE 810
RIM, Li
(RTM | Epol cabpatenfihaliohsent °F%@ﬂ§§ Sty 101e B o e ghs oy
Epol ene C 1&e{gRi afjan aeﬂép%ﬁégecsqm gsRy gtal (Bgoiliesalt Ota iy g, mmetapim Qie oR
15 (RIM, Ead.r@aﬁtdw@?& 1()lRi M p@ferﬁmpi tﬁB%ONr Pt @B TRt by deighiiB RHENRS, a
the formila p"uosp%)::mte an organlc su(ﬂ’%g Q)lealp orgX plel leUIfe dge wax.

10

Further embodiments of the present invention are

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

homopoiymer, 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 (1-1); and

(O f >—© 1)

CHOH

CH L,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



5. Compound of the formula (1-1) + a Ziegker-Natta pol ypropyl ene wax
(e.g. Licowax PP 230 (RIM). 6. Compound of the formula
(1-1) + a nontan-ester wax (e.g. Licowax E (RIM, 10Hostal ub VWE 4
(RIM or Hostalub WE 40 (RIM). 7. Compound of the forrmula (1-1) +
paraffin wax (e.g. Linpar 17-20 (RIM or Linger 1416-V (RIM). 8.
Compound of the fornmula (1-1) + stearam de, erucam de or ol eam de
(e.g. Atner SA 1750 (RTM, Atner SA 175324RIM or Atner SA 1759
(RTM ). 159. Compound of the forrmula (1-2) + a Fischer-Tropsch wax
(e.g. AdSperse 868 (RTM AdSperse 500 (RIM, AdSperse 100 (RIM,

EnHance (RTM or EnHanc RI MR . 10. Conpound of the formula (1-2)
+aZiegIer-Natta -a: | e (3539. Li cowax PE 130 (RIM,

Li cowax PE 19€3CL @ 520 (RIM). 2011. Conpound of the
formula (1-2) + a ssure poI yet hyl @¢ap wax (e.g. Licowax PE 810
(RFM, Licowax PE 820 (RI HOHi cowax PE 830 (RIM, Licowax PE 840
(RTM, Epolene C 10 (RIM lene C 14 (RIM 1 Epolene C 15 (RTM,

Epolene C 16 (RIM, Epol el 17 (RIM, Epolene C 18 (RIM, Epol ene N
15 (RIM, Ep@&:ﬁﬁ%eh't @9 i BiMst Bie |E$}f&£ﬁ@@| ﬁrfgﬁhyr% c%ﬁ’é%mggg%

of the fornul a % Qf) + a metall ocene po tnd
of the fornuvaxesarefraily golyplefy wexendn paticy 5‘5?’@@!08% Weexhigheprgssure
Li cowax PP 23dyeftylehd Max,?%gléﬁﬂﬁﬂ@bdﬁ]fbtt@fen&hrﬁxfnﬂa‘ténub@e(oia ly8thylgnedwax ar Ziegler-

oot al'ue e R helRroBes i8¢ Rnan et e, Fan ﬁiﬁﬁ@"@f sbatiian (| |

wax (e.g. Llﬁmldqﬂ 20 (RIM or Linpar 1416-V (RIM). 16. Conpound of
the fornul a 4ghgel)asto St €ar am de, erucam de or ol eam' de (e g. Atnmer SA

1750 (RIM, mer A 1753 (R r Atmer SA 1759 - 26 - The
present i nvelqt Foffid ‘r’f‘\’i%‘f’ &%’ﬁ%'@%thfa&"ﬂp%ﬁﬁ&ﬂﬁi‘% ‘6 %!I‘nl ng the

conponent s (ddmpondndi(A") mitics tﬁcﬁlp)oumammfanmwmmmm (1'") is a
pol ypropyl ene honDpolyner Iypropylene Copolyner
10 i
H C CHOH (+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 laiter 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) comresponds to component (C') or
{C") and component () 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) ar 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)).



5 manufactured by copol ynerisation of at |east 75 % by wei ght of
propyl ene with ethylene or another al pha-olefin conmononer, which is
selected fromlinear or branched butene, |inear or branched pentene,
| i near or branched hexene and |inear or branched octene; conponent
(Am) is the compound of the forrmula (1-3); and 0 H3CI NCH Ch120H 10
conponent (C') is selected fromthe group consisting of

Fi scher-Tropsch wax, high-pressure pol yethyl ene wax, Ziegler-Natta
pol yet hyl ene wax, netall ocene pol yethyl ene wax, Ziegler-Natta

pol ypropyl ene wax, montan-ester wax, paraffin wax, stearamn de,

]?r ucani de and ml( eampoima oﬂﬁgTdimuwvghta H@pr@@uﬁ%ly@tﬁﬂ@ﬁwg)ﬁbgomsov@xm
or conponents an rapria

for component s ( G (KT by b 856, TRk BE o (THBY (w3 el S MRy,
descri bed her ei nEmlme Qlﬂ)@)(FSZTM)OEﬂdBBeICatdt(B?I’M¢(EppIem Ci16(RTM), EpolditecC 16

pol ymer resin cogsm@ Ei
advant ageously 2 ecﬁogh,réc?ﬁ w’grtgrigﬁ? gﬁgéﬁf@ I?Jﬂgms,ﬁg?@n 3%
articles3 Exanpl %%(@'MOTEP@S”E’FN NY- devi ces, marine applications,
pont oons, buoya, carhp@.tnu@fﬂnurdamnla%on+@eﬁétamc@ie% FrethiiOrid ax. kayaks

o o, Peach BEBARHRETE R 20 e SERS BB S5 e

nol di ngs parts uB#gRTMile hood, hat shelf, trunk linings, interior

linings, air bage it of F?&%ﬁu&)@'12+%%d?ﬁé?9e%tér%x§4]qe&ﬂae§cxéQiﬁ)gtS)

panes for dashboa , I nstrunent

l'i ni ngs,M®uphol st@?%}a'u%MT%éﬂﬂqs&W{bsWEH@@ ™)-ghts, parking |ights,

rear |ights, SIOOohptﬂhH&fthéfdnﬂﬂlh(lH)amdraﬁmtuﬁ&l(@g LﬁrfphWrZUij)ﬂﬁlﬂﬁﬁa‘ﬁ
gas tank; glazin fr\p@wﬁ rear wi ndows; 30seat backing, exterior
panels, wre i ns at'l rofile extrusion for seali ng, cl addi ng,
pillar - 27 -8 ceempaind thasmr@ulpﬁdﬁ‘fsmmm emipanidersr, aldamide (eigl Atorer BA

filler, fuel punvm(ﬁmj AbrREHSA h@ﬂmﬁm)@ep\mlsﬂlﬁg@ RT%?VGH' bl e tops,
exterlora rrogr exter| st eners fixin
| as

modul e hForgeRund p ﬁ}%wﬁe +af§g§%@§°9€°¢ w?(ersaeﬂ%wse 868 (RTM),
pressed/ st arrped pdBesse SﬂeﬁEM) AdSterdent0a ¢RTNGY, Bhltance (RTM)o0 EnHarbe &gener
/ insulator and WP 1-3) Road traffic devices, in particular
sign postings, pos 3 for road marking, car accessories, warning
triangl es, mediCc@Gompausd of the formula §-2) t aZéegler-Naita paiyethylese fiex (. hivowax PE

railway, notor cegp(RERS, anBWE:@F-‘*@Hé@ORTM?G} LLIéHv!éQ pEWRB(RMNGS. 1-5)
Devi oes hor  SPA°Eoaihd SAhb RiRua 13 P hidh Hheilre b9 R Sne ik S5 Stk BE:
try sHi®? ghp polysthy (e.g
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), Epclene C 16
(RTM), Epolene C 17 (RTM), Epolene C 18 (RTM), Epolene N 15 (RTM), Epalene N
20 (RTM) or Epolene N 34 (RTM)).
25 12. Compound of the formula (I-2) + a metaliocene 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 16. Compound of the formula (I-2} + paraffin wax {e.g. Linpar 17-20 {RTM) or Linpar
1416-V {RTM)).
16. Compound of the formula (|-2) + stearamide, erucamide or oleamide (e.g. Atmer SA
1750 (RTM), Atmer SA 1753 (RTM) or Atmer SA 1759 (RTM)).



1-6) Devices for architecture and design, mning applications,
acoustic quietized systens, street refuges, and shelters. 11-1)
Appl i ances, cases and coverings in general and electric/electronic
devi ces (personal computer, telephone, portable phone, printer,

tel evision-sets, audio and video devices), flower pots, satellite TV
bow , and panel devices. 2011-2) Jacketing for other materials such
as steel or textiles. 11-3) Devices for .pe electronic industry, in
particul ar insulation for plugs, especially conmputer plugs, cases for
el ectric and el ectronic parts, printed boards, and naterials for

el ectronic data storage such as chips, check cards or credit cards.
11-4) Electric a i ances particul ar washi ng machi nes, tunblers,
ovens (micr om%gggﬁ?éﬁ)’e"t'an féﬁth%{@'ﬂf@? & a ggmpasition Caﬁfélnifﬂéhﬁcoﬁmﬂgﬁs €Oy
for lights (end(C"}wherei- I|ghts | anp- shades) . 11- 6) Applications in

d cabl ti t
11 7) *Foi Lo PEpPaRLUSPRELEBopyoRRibnibyIRedid phfgroRud R sEov e
condi t i on&r s mapyfaciped b)acqmtymflS%breqftat Bastds % hemight ohpropylamesyith etiyleseor
machi nes, angdngias HH%—E!Em&omer waéh is slallel;tec]'?rog ﬁﬁ&p brclgrgnir%'éb brﬁjal%s lrr?elé%]'

as cogwheel &%ear slid spacers,
and knobs. PChES’ PREIERS: '*'Eﬂaaa&anco%l@qxpm %ﬂds'"%d'f Dﬁaﬁ@:h?ﬂ loctepgines,

sol ar devi cesomporieRtiAYl) |melosmp@manm@@rm@h~3 @M@rs pool |iners,

pond |iners, closets, wardr bes, dividing walls, slat walls, fol di ng
wal I's, roofs, shutter s0 ghutters), fittings, connections
bet ween pi pesy, c co 3beI ts. 10111-3) Sanitary

articles, in part =€ Iao howe cubncl es, lav ltré}ry seats, covers, and
sinks. 111-4) Ii-yrgr eni c artmd;res in parti cul di apers (babi es, adult

i ncontinence), feninine hygiene articles, shower curtains, brushes,
mats, tubs, nobile toilet8H.80o0th brushes and bed pans. 15I11-5)

P PCS (A5 bl B Bl e BB Bl e
guttering, dpwesups eiyethylene wex, diagegdlatymiyethylend wax, Getdiocdriel polyethflererwax,
geonetry (W AU 1RAE s pdPflert! Wixfontan-ester wax, paraffin wax, stearamide, erucarmide

and oleamide.

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

The palymer 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, cars, 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 fiitings (lights), panes for dashboards, headlamp glass, instrument
panel, exterior linings, upholstery, automotive lights, head lights, parking lights, rear lights,
stap 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



20 111-7) G ass substitutes, in particular extruded plates, glazing
for buildings (nonolithic, twn or nultiwall), aircraft, schools,
extruded sheets, window fflrn for architectural glazing, train,
transportation, sanitary articles, and greenhouse. 25111-8) Pl ates
(wall's, cutting board), extrusion-coating (photographic paper,
tetrapack and pipe coating), silos, wood substitute, plastic |unber,

wood conposites, walls, surfaces, furnitdfre, decorative foil, floor
coverings (interior and exterior applications), flooring, duck
boards, and tiles. 30111-9) Intake and outlet manifolds. 111-10)
Olem; g_t -, cgr«:oveeﬁ ehalrsss@armsxnaas@stéms il Oites / RS fUeDMBRDS, fl.rélltéhkljlﬂoc@rs;iie

cl addi ng, e oof i ng
choet s, i 1 aunly Poyenl GhEERertyyfelS Rl dener Rap P vty

cutting boarf@}iuletgi%?yshmﬁsﬂmh&Vtstarlns gmggsselra@‘tmaks Lprés,serﬂstamfmd:pwﬂs seals,
covering fors.datrﬁfstum@araassoﬁaatreaathaﬁnsunasr drlisibely, | oor for stadium

rings (athletics), and tapes Wbven tabrics continuous and
staple, Fribers (carpets / hygienic articles / geotextiles /

5monof i | amemB8sRoakitdatie Havicas| ﬁ@ﬁrtrbul%dn%io@lﬁtgé AKX &% Foald niBRKING; Bbr acoessories,
applicati ons‘%am"}a%éﬁ eﬂ‘ﬁdz gaggl%hglfaw ops such as gown / protection
e

cl ot hes), rop f%ords, threads, saf ety
seat-belts, clothes, underwear, gloves; boots; rubber boots, intimte

appar el , gaihpfdvizes RV l%\@?érlwa? Qﬁtﬁér mUﬁﬁf ﬁ%} rnaﬁdi‘q)@f(rﬁ&ﬂtés.

sunshade% par achut es, paraglides, oon-s anpi ng
article§ tents, airbeds, sun beds bulk bags, and bags. 10 1V-3)

Menbr anes, - amdmtas fonspar:euppmamnsl rrS]&a’ﬂlcﬁ.rIaf‘ ficketOSHdsatditEaNEh Sreesly WiRids.
ponds, durrps wal I s roofi ng nenbranes, geonenbranes, sw nm ng pool s,

curtains (shades) / sun-shields, awnings, canopies, wallpaper, food
packi ng and -ArRgysesigr grehitegiurs andglesior oNNig appieatibnsa Acopalisiauisitined systems,
(flexible &sgakicfllyes ahs Bedislssaf ety belts, arm and head rests,
carpets centre 1l5consol e, dashboard, cockpits, door, overhead
consol e ?mdul e, door trim headliners, interior lighting, interior
mrrors, pald Mpr:d;ambs,,casesaznd lcongemiagrein genatal and elatitc/olsdtrenit dagcadqbérsdhal

st eering Vm@&hl\putetr E{é&ﬁﬂoﬁﬁ poﬁgtge gﬁ&ﬁ@.ﬁyr}h dr rtele\{lsrc}(r) setd. hilo SRAG étous&ga%%u'?%ﬂ

dunp, lamnatin ure, green
20t unnel , sﬂqrrfgeqts SB*&I"?W%H)"" apgipanal Hg‘"%ol s, waste bags, wall paper,
stretchfllm raffia, desalination film batteries, and connectors.

20  1i-2) Jacketing for other materials such as steel or textiles.

l1-3) 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
li-4) Eleciric appliances, in particular washing machines, tumblers, ovens (microwave oven),
dish-washers, mixers, and irons.

I-5) Covers for lights (e.g. street-lights, lamp-shades).
30
li-6) Applications in wire and cable (semi-conductor, insulation and cable-jacketing).

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



VI -1) Food packing and w apping (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, nedical applications,
containers for any transportati on, waste baskets and waste bins,
wast e bags, bins, dust bins, bin liners, wheely bins, container in
30general, tanks for water / used water-28.-chem stry / gas / oil /
gasoline / diesel; tank liners, boxes, crates, battery cases,
troughs, nedical devices such as piston, ophthal m c applications,

di agnosti c devices, and packing for pharmaceuticals blister. - 30 -

housthol d el RGeSt Reh e Paveclorer) She dod REFABcseyL sy

cl ot hes hangwendles, tasknebs.ng systens such as plugs, wire and cable
cl anps, zippers, closures, |ocks, and snap-closures. 5 VII|-2) Support
devices, articles for the Ielsure time such as sports and fitness
devi ces, Sgyhhadtaterdlagas, yentigigrs arbuisdmil yanasesolek deviess, syiinginglpogs.fswitming

athl etic supbaeBvers, posliindr€ %h@llrﬂéi‘é)bllﬂgéa wartrdtRW diidiSy waikPSat 3Rk, gdlng
st oppers for Rﬁottles and can 3) Furniture in genera oaned

articles (ciels 5ess sh @2? gdgii%,siagl',egsb Titings, RNnectinns Jeiwesn pjpgss Fleeves, and

cl ot hes, namﬁmmgamémn chairs, stadium seats, tables, couches, toys,
building kits (boards / figures / balls), playhouses slides, and
pl ay vehi cl es. VI1-4) Materials for optical and nmagnetic data
st or age.1015V-3)-Ssnitay adides invparticulaeshowsosubltiesivatary seads kovers, asd $insng) .
VI -6) Boxes for CD's, cassettes and V|deo tapes DVD electronlc

ticles, f nd ol nt _pen
"k pads, milISoBHBRYLES i bariiey Siefitrs(52Bes Rk Ao DGR R SR
(drinks, detdcigarshewercodaims, brushdspmbtedisey npbrteftunm joothebmakshas| hned b&dpans.

tapes. 20 VII-7) Footwear (shoes / shoe-soles), insoles, spats,
adhesives, structural adhesives, food boxes (fruit, vegetables, neat,

fish), d$9nt HbDiFipesasress-inkegnsingt) foswaisswasteqvater 3¢ plrainicals, pipes for wire and

j oi nts (humesyie prptetctini, pigesiTbradag Soil(dnt edwaieagliiemdg, dtvin pibelam drsitdde
boar ds, andﬁ%ltg%‘ ay technol ogies. 25VII-3) Devices of filled polyners

(talc, chal ‘'na clay (kaolin), wollastonite, pignents,

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

20
I11-7) Glass substitutes, in particular extruded plates, glazing for buildings (monolithic, twin or
muitiwall), aircraft, schools, extruded sheets, window film for architectural glazing, train,
transportation, sanitary articles, and greenhouse.

25 -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
tites.

30 {lI-9) Intake and outlet manifolds.

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



carbon bl ack, Ti02, 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 nonfood
packagi ng, nedi cal devices and appliances, filns for packagi ng,
bottl es and cups for beverages, any of which are based on plastic
resin conpositions as descri bed above. -29-31 - A nolded article is
preferred. The nolding is in particular performed by injection-,

bl ow-, conpression- or rotational-nolding, by thernoformng or
extrusion. VA fistes (wans aNdufting ©6are) bad] drefitial grbsd, E@trdwrﬁamnéual lcaweeung fopn

I bj I ted I
whi oh has. bagerarubaigfod pElTors s Teat ot WSRO eeBs n
conpositions as descri bed above. A multilayer systemin which

O P oo © ) 2R GARECL R 8 A GATHSL AR JEREEIUR) ARG

is al so of Si icance In the sens I hve

pr esenceSof MeRcTEateAnts: Jltersiiwines/ eurtaing dsharier)/ mediesh apnlinatioait bullkibsrs | on
facilitates (éphm:ammammm@rdtéméwaﬁes Ia.etsh ﬁ@éﬁéé zﬁnﬁq a&lsh HraiRi8,

di stribution furt i ntent.s

present inv #gtygﬁat%g*t%glg{hﬁ% ”"f’?‘ré’e?fs@o"&F b&ﬂ ad oQis r‘r‘?t%ﬁﬁ qppggel
descri bed hgareientsasvipwearesporingeas, whbrakasl(parasolf sunshaoe), pardcHutys, paraglldyé,ng

G <per Sfﬁés%‘ﬂ's'I"B"”'%ﬁ%"@ﬁ%*@g“'&@%&%‘?%gﬁig’%e%ﬁ??%S”?ﬁ'* i %”'%8% owi ng

exanple 8escribes the present invention in nore detail. Al parts and
per cent ages lmmmmshusmbﬁ,%w@bmavs A ir6cid, Bfhnets I@mﬁb%nd%umps,

gg;r;gbﬁ(rjal( 1Y %s roof%g memb?an”g%%gmgmgranes sl'.WImHPn% poolls, cuWalng(sﬁa&n?} sun-shlelds,
awnings, canopies, wallpaper, food packing and wrapping (flexible and solid), medical
packaging (flexible & solid), airbags/safety belts, arm- and head rests, carpets, cenfre
15  console, dashboard, cockpits, door, overhead console module, door trim, headliners, interior
lighting, interior mirrors, parcel shelf, rear luggage cover, seats, steering column, steering

wheel, textiles, and trunk trim.

V) Films (packaging, dump, taminating, agricutture and horticulture, greenhouse, mulch,
20 tunnel, silage), bale wrap, swimming pools, waste bags, wallpaper, siretch film, raffia,
desalination film, bafteries, 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, fracks, 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.



THOH CH2ZOH - 32 - (H,c),c00 Il HOQCH2) H2 CNH NH C (CH2).2 (H3C) 3C
Conpound (111-1): (H3C)3C 1| Ho a (C1-12)i-C O CH2C (H3C)3C 4 5
EXAMPLE 1: Powdery propyl ene-ethyl ene copolyner (PP rac,0) with a
melt flow index of 12 dg/mn (measured at 230C and 2. 16 kg) is m xed
with calciumstearate, 1RGANOX B 215 (RTM 10(=
tris[2,4-di-tert-butyl phenyl] phosphite and pentaerythrityl
tetrakis(3-(3,5-di-tert-butyl-4- hydroxygohenyftpropionate] in a

wei ght ratio of 2:1), Conpound (1-2), Fischer-Tropsch wax (AdSperse
868 (RIM) and Conpound (11-1) in a Henschel m xer. Then, the

f or mul at i onsyjay Extﬁ@l&ﬁ%mﬂggnﬁow e tbtripdeR dﬁ;&e%ﬁf’. g?usés}ﬁ@ﬁlan&& Ma rffkind

250C. The granul es obtain after oun ar I nj ect

mol di ng on A¢8:APgiagess: igermepbhptigy CQ@G%PQ"SE%J systgmys FHANAS RlgS Jvire and
Haze, cl ari tcybl@didmps, 2ippars,tdasies, 16dks dna sPd@slesefesalr € neasured on a
Haze- Gard plus (BYK Gardner (RIM) according ASTM 01003 and the

yel | owness I ndex is neasured on a datacol or nachi ne accordi ng ASTM
01925. 5 Vl-2) Support devices, articles for the leisure time such as sports and fitness devices,

gymnastics mats, ski-boots, inline-skates, skis, big foot, athletic surfaces (e.g. tennis
grounds); screw tops, tops and stoppers for botiles, and cans.

VIi-3) Furniture in general, foamed articles (cushions, impact absorbers), foams, sponges,
10  dish clothes, mats, garden chairs, stadium seats, tables, couches, toys, building kits (boards
f figures / balls), playhouses, slides, and play vehicles.

Vll-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 (balil-point pens, stamps and ink-pads, mouse, shelves, tracks}, bottles of any

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

VIiI-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, films for packaging, bottles and cups for
beverages, any of which are based on plastic resin compositions as described above.



Formul ati on PP raco 2.0 kg Ca-stearate 750 ppm Irganox B 215 RIM
1000 ppm Conpound (1-2) 2000 ppm AdSperse 868 (RIM 5000 ppm Conpound
(11-1) 200 ppm Haze 14.78 Yel | owness I ndex 1.07
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A molded article is preferred. The molding is in particular performed by injection-, blow-,
compression- or rotational-molding, by thern'hoforming or extrusion.

A further preferred embodiment of the present invention relates to a monoaxially-oriented film
or a biaxially-oriented film which has been formed by stretching a cast film based on resin

compositions as described above.

A multilayer system in which one or more layers contain a resin composition as described
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.

Thus, further embodiments of the present invention relate to
» the use of an additive mixture as described herein as processing aid; and
* to a method for impraving the pracessibility of a polymer which comprises
incorporating and dispersing therein an additive mixture as described.

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

Structural formulae of compounds used in the following examples:

Compound {1-2):

0
Hsc~©——( o
0

CHOH

/

CH,OH

Compound (1I-1):



- 33 - EXAMPLE 2: A powdery m xture of 100 parts of compound (1-2),
20 parts of conpound (11-1) and 11 parts 5of conpound (111-1) is
agitated in a ball mll|l operated at 180 -220 rpm under anbi ent
conditions for 3 hours. The appearance of the resulting product as
white powder differs fromthe originating powdery m xture by the
significantly increased bul k density, better flow and feeding
behavior as well as the reduced extend -d-dusting, bridging and
aggl oneration. Furthernore, its m croscopi c honogeneity becones
apparent in optical mcrographs and, 10particularly, by SEM (scanni ng
el ectron m c@eghpe) invesidggations dearly illugigaling the coating
effect of the co nd (114}1) used. |[After in oration into
pol ypr opyl end! U&Hgf{hEQHS‘Nbﬂﬁbn+®Hﬁpﬁ§E:§ﬁdHpracticed in the
art (powder I%n ing of the aforenentioned co ition with
pol ypr opyl en&$4ff fol | owed by conpounding at 28(&kand subsequent
injection nolding into 1 nm plaques), finished 15articles are
obtained with excellent clarity (i.e. |ow haze) w thout any specks or
white bits, Semgeundi(fi<ld: and stiffness and free from bubbl es and
mal odor ant s, i ch had been associ ateeqbefore with the use of
clarifiers of &Sorbitol tye (compotnds of the formula (1)). Since
it is obvious far e, skillled jn thejart to vary the experinental
procedur e giveH ab g Q%tgi§:exgnpkgz xﬁibits just ONE possibility
to practice t ) entive conpositions] but it is not intended

intt in any way the sco f the invention. For exanple,

()

herewith to
alternative methods to apply coatings on the primary or aggl onerated
particl eg of sorbitol based clarifiers are well known in principal
fromthe¥prior art; e.g. from EP-A-522,558 or EP-A-651, 007 or

EP- A- 962, 459, where polar or unpol ar solvents are used to dissol ve or

25di sper se EREMBJ@W ng agent therein and to uniformy coat the

clarifier p subsequently. Al so the teachings of
DE- A- 3, 219, Po&deny prefyenetyled2 Sppalinesr ¢PMiagh) vt e ebittipg ndek o2 ag/mimng

and extrusi ghedsGel g zawl?ndﬁ@@gmm éd’witﬂa%iuﬁﬁélfé[yga(}?,pgéﬂlﬂb& é&w@)

t he desi1bed =cqai%%di_cl %r ier particles, are su t Pr actice

current 'PnvErEsiBAd-eioHtyiRaeY @hosahie pusReREPREY, ks (et buldr be

appl i ed on hjueoxgpiepy)padpidnhte] inrmedidtit vatio bb2: MUCEHpoARG (@) Fisther-Tropsch wax

30i ncor por apad, ek §34 (Rivank @coﬁ{pgﬂl'ﬁ:fa(lm) in & Henschel mixer. Then, the formulations are
compounded twice on a Berstorff ZE 25x46D (RTM) at 250°C. The granules obtained after
compaunding 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 20kg
Ca-stearate 750 ppm
leganox B 215 (RTM) 1000 ppm
Compound (I-2) 2000 ppm
AdSperse 868 (RTM) 5000 ppm
Compound (11-1) 200 ppm
Haze 14.78
Yellowness Index 1.07




- 34 - Cains 1. An additive m xture containing the conponents (A), =
(B) and (C), wherein conponent (A) is at |east one conpound sel ected
fromthe group consisting of the formulae (1-1), (1-2) and (1-3);

| CHOH CH2CH conponent (B) is the conpound of the formula (11-1);
and (1-13C)3C00C(CH3)3 I Il I HQCH2)r-C -NH - NH -C(CH2)2 OH(11-1)
(H30) 3CC(CR3) 3 conmponent (C) is at |east one lubricant selected from
the group consisting of Fischer-Tropsch3®ax, high-pressure

pol yet hyl ene wax, Ziegter-Natta pol yethyl ene wax, netall ocene

pol yet hyl ene wax, Ziegler-Natta pol ypropyl ene wax and the group
consi sting of stearam de, erucam de and ol eam de. 2. An additive

m xture according to claim1l containing the conponents (A), (B, (0O
and (D), wherein conponent (D) is at |east one phenolic antioxidant
whi ch i s di EKAMBRE2f rom conponent (B). 3. An additive m xture

aherei n gonggudd OB RoBpirobRpS RN ns onbln i Al bt
fr om est@r soigompgunddliist) i agiteted inip hal) milkopietztadat 1 8he?RP pp Logetamiienici d
or 0- (5-1t er korlitbdsliors R, ThoBQR%Ishe ST Ring prddiuias white powder differs from
-3, 5-di C%g loﬁ&nﬁé%é bgﬁc;g}g rrngcﬁ%(g detﬂ fsigniﬁ)crag Jir?g'lea?seg %Ll(lz density, better flow and
feeding behavior as well as the reduced 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 foliowed
by compounding at 230°C and subsequent injection molding into 1 mm plaques), finished
16  articles are obtained with excellent clarity (i.e. low haze) without any specks or white bits,
high gloss and stifiness and free from bubbles and malodorants, which had been associated
before with the use of clarifiers of the sorbitol type (compounds of the formula (l)).

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 or EP-A-862,459, where polar or unpolar solvents are used to dissolve or

25 disperse the binding agent therein and fo 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 o produce the desired coated
clarifier particles, are suited fo 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.



- 3b - 4. An additive mxture according to claim1 wherein conponent
(A) is a compound of the formula (I-2), conponent (8) is a
conpound of the formula (I11-1), (H3C)3C00C(CH3)3 111l HO a(CH2)2 C NH
NH C (CH2)2 aOH(11-1) (H3C)3CC(Cl- 13)03 and conponent (D) is a
conmpound of the formula (I11-1). O- é)‘ -4 5. An additive mxture
according to claim2 containing the conponents (A), (B), (© and (D
and opti og%lml y one or nore further conponents selected fromthe group
consisting Of metal (1) or (I1) salts of fatty acids, netal (I1)

oxi des, d hydrgh aligid SmanRftRsBibulfsn, BRASHNADLT es, organic sul fides
and organic disulfides. 6. A conposition containing the conponents
(1) and (11) \eupbmhtin)ERBRGMRLIMpoLad shlecleSirothiklyeprsiQipybt RALBAIT O8] aXd TR, ,
random copol yner, alternating or segnmented copol ymer, block copol yner
or a blend of polypropyl ene with another synthetic polyner, and

Q_i:gz)_@ (-1

/CHOH
CH,OH
o]
C (-2}
| CHOH
/
CH,OH
' 0
0 CH,
Hac~Q—( o) :
0] CH, -3
HC o ()
CH,OH
component (B} is the compound of the formula {II-1); and
(H,C),C ﬁ Icl) C(CH,),
HO (CHZ?;*C—NH—NH—C—(CHZ) 2 CH (11}
{H,C),C C{CH,),

component (C) is at least one |ubricant selected from the group consisting of Fischer-Tropsch wax, high-
pressure polyethylene way, Ziegter-Natta polyethylene wax, metallocene polyethylene wax, Ziegler-Natta poly-
propylene wax and the group consisting of stearamide, erucamide and cleamide.

2. An additive mixture accarding to claim 1 containing the components (A), (B), (C) and (D), wherein component (D)
is at least one phenalic antioxidant which is different from component {B).

3. An additive mixture according to claim 1 containing the compenents (A), (B), (C) and {D), wherein component {D)
is at least one phenolic antioxidant selected from esters of §-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid or
P-(6-tert-butyl-4-hydroxyphenyl)propionic acid or B-(3,5-dicyclohexyl-4-hydroxyphenyi)propicnic acid.



conmponent (11) is the additive m xture according to claiml. 7. A
conposition according to claim®6 wherein conponent (lI) is a

pol ypr opyl ene honopol yner. 8. A conposition according to claim®6
wherein conmponent (1) is a polypropyl ene random copol yner,
alternating or segmented copol ymer or 3Bl-ock copol ymer, containing one
or nore conononers sel ected fromthe group consisting of ethylene,
C4- C20a-ol efin, vinylcycl ohexane, vinylcycl ohexene,

C4- C20al kapedi ene, Co- andi ene and nor bornene derivati ves.
- 36 - 9. a‘{,& %@%@%Tiﬁeoa%éﬁ%tg%%ﬂlgerte'?) claim6 wherein conponent (1) is
a pol ypr opyl engmgpohydEbmpoirB Rt ARt fed by copol ynerisation of at

| east 75 % by wei ght of propylene with ethylene or another

al pha-ol efin comononer, which is selected fromlinear or branched

but ene, linear or branched pemt@ne i near or branched hexene and

| i near or branched ocpene. . e @, the additive mixture
according to clai c ari /y$ng ‘agent for a pol ypropyl ene

honopol ynmer, random copoly YEr\ _al t ernat i ng or segnented copol yne#):

bl ock copol ymer or a blend of ﬁB‘P‘S}pr opyl ene with anot her synthetic
polymer. 11. A nethod for claghig ng a pol ypropyl ene honopol yner,
random copol yner, alternating of segmented copol yner, bl ock copol ymer
or a blend of polypropyl ene with another synthetic polymer, which
conpri ses i ncotpeanett (Prigp cerpeyna pfthe amuladidi. t i ve mi xture according to
claim1. 12. The use of an additive m xture according to claim1l as
processing aid fo ypropyl ene. 13. A nethod for i ing the
processibility of{Hé(ﬂgi mer pol [propyl enefwhi ch co W@Eéﬁ

i ncor porating andHgi 3 ﬂﬁ*z‘z pemm—a.m_agdi.(d%z &y accor d't"@g to

claiml.
(H,C),C C(CH,),

and
compenent (D) is a compound of the formula (1H-1).

(HyChC, Q
HO (Ci-lzjz—'.’.‘.—-o—-CH2 C (ni-1)
(H,C),C

5. Anadditive mixture according to claim 2 containing the components (A}, (B), (C) and (D} and optionally one or more
further components selected from the group consisting of metal (I} or (Il) salts of fatty acids, metal (I} oxides,
dihydretalciie, phosphites, phosphenites, crganic sulfides and organic disulfides.

6. Acomposition containing the components (I} and (Il) wherein

compoenent (l) is a polypropylene homopolymer, random copolymer, alternating or segmented copolymer,
block copolyrmer or a blend of poiypropylene with another synthetic polymer; and
component (l1) is the additive mixture according to claim 1.

7. A composition according to claim 6 wherein component (I} is a polypropylene homopolymer.

8. A composition according to claim 6 wherein component (i) is a polypropylene random copolymer, alternating or
segmented copolymer or block copelymer, containing one or more comonomers selected from the group consisting
of ethylene, C,-Cyqe-olefin, vinyleyelohexane, vinyleyclohexene, C,-Cygalkanediene, C5-C,ocycloalkandiene and
norbornene derivatives,



10.

1.

12.

13.
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A compesition according to claim 6 wherein component (1) Is a polypropylene copolymer, manufactured by copot-
ymetisation of at east 75 % by weight of propyiene with ethylene or another alpha-olefin comonemer, which is
selected from linear or branched butene, linear or branched pentene, linear or branched hexene and linear or
branched octene.

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

A method for clarifying a polypropylene homepolymer, 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 1.

The use of an additive mixture according to claim 1 as processing aid for polypropylene.

A method for improving the processibility of a polymer polypropylene which comprises incorporating and dispersing
therein an additive mixture according to claim 1.



