s abl l'i sation of polyam de. polyester and pol yacetal The presemr\on
v reI ates to conpositions conprising a polyam de, polyester or poI Y t one,
to a speC|f| ¢ phenolic antioxidant, to the use thereof for stabilising
pol-yam des;” poly- esters or pol yacet al s against oxidative, thernal and/ or
l'ight-i nduced degradation as well as to.a process for stabilising these
plastic materials. It is known from US'bat ent specifications 3,691, 131 and
3,860, 558 that pol yam des may be stabilised with phenolic antioxidants in
t he'‘presence of netal hypophosph| tes, such as potassi um hypophosphite or
sodi‘um hgpeisatghificdlvaide, @blvests polygcetdi or gani c acids. In polyani des,
pol yesters or polyacetals, th e known stabiliser mxtures cannot neet all
t he ‘demands made on them It is known that such stabiliser mxtures reduce
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polyacetals in the absence of metal hypophosphites and copper salts of
orga-. nic acids. The pol yam des, polyesters or polyacetals stabilised in
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In polyamides, polyesters or polyacetals, these known stabiliser mixtures cannot meet all the
demands made on them. It is known that such stabilisef_mbd@fe.s reduce the starting colour
-as well as the colour development of the polyamide dqr_irjg oven ageing and that they further-
more reduce the impairment of the mechanical propériiés of the polyamide to during oven
ageing and exposure to light. B

It has now been found that a specific phenolic antioxidant, which is selected from US patent
specifications 3,691,131 and 3,860,558, is particularly smtable as stabiliser for polyamides,
polyesters or polyacetals in the absence of metal hypophosphltes and copper salts of orga-
nic acids. The polyamides, polyesters or polyacetals stabmsed m this manner have improved
propetrties with regard to oxidative, thermal or/und hght-mduced degradation.

Accordingly, this invention relates to compositions compkising
a) a polyamide, polyester or polyacetal which is subieéf to Qkidative, thermal or light-in-
- duced degra‘détion, and '
b) the compound of formula |

H.C
A _cH, HC_ P
c c
H,C : “CH,
HO— CH—CHz—C—NH—(CH,)~NH—C—CH;=C on O
CH, S CH,
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onpound of fornula I -[err] -2- with the proviso that, if
t (a) is a polyamde, then the conposition contains no netal

phite and no copper salt of an organic aci'd; and with the proviso

com ponent (a) is a polyester-polyether _copolyrrer t hen the
I on contains no organotin conmpound. Conponent (b) of the novel

i on, or the conmpound of fornul a2, is known and bears the Chenicat

s registry number [37042-77-6]. The prepatdtion of the conmpound of

| is disclosed in GB-A-1 251 840, Exanple 1, page 5. Pol yam des
wittiehe provisotthatnit 2ompbnet ¢4)i is agyotyaeri deyahercthp G:Io;npnsldas contains no me-
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Polyamides will be understood to mean aliphatic and arcmaﬁé; polyamides or copolyamides
which are derived from diamines and dicarboxylic acids andlorlf ?r‘om aminocarboxylic acids or
their corresponding lactams. Suitable polyamides are for example PA 6, PA 11, PA 12, PA
46, PA 6.6, PA 4.6, PA 6.9, PA 6.10 or PA 6.12, PA 10.12, PA 12.12 and also amorphous
polyamides of the type Trogamid PA 6-3-T and Grilamid TR 5§. Polyamldes of the cited type
are commonly known and are commercially available. |

Interesting compositions are those wherein component (a) is}-_polyamide 6, polyamide 6.6,
polyamide 4.6, polyamide 11 or polyamide 12 or copolymers t'héreof in particular polyamide
6 or polyamide 6.6 or elastomer-modified polyamlde 6 or polyamlde 6.6 blended with poly-
propylene. :

The polyesters used may be homo- or copolyesters which are composed of aliphatic, cyclo-
aliphatic or aromatic dicarboxylic acids and diols or hydroxycarngylic acids.

The aliphatic dicarboxylic acids may contain 2 to 40 carbon atdms, the cycloaliphatic dicar-
boxylic acids 6 to 10 carbon atoms, the aromatic dlcarboxyhc acids 8 to 14 carbon atoms,
the aliphatic hydroxycarboxylic acids 2 to 12 carbon atoms and the aromatic, e.g. cycloali-
phatic, hydroxycarboxylic acids 7 to 14 carbon atoms.

The aliphatic diols may contain 2 to 12 carbon atoms, the cycloallphatic diols 5 to 8 carbon
atoms and the aromatic diols 6 to 16 carbon atoms. ' :

Aromatic diols are those wherein two hydroxyl groups: to one or to different aro-

® bour
‘matic hydrocarbon radicals. e Lt
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6. or pol yam de 6.6 or el astorer-nodified pol yam de 6 or pol yam de 6.6
"bl‘erided wi th poly- propyl ene. The polyesters used may be honp- or .
copolyesters whi ch are conposed of aliphatic, cyclo- aliphatic or aromatic
di carboxylic acids and diols or hydroxycarboxylic acids. The aliphatic

di carboxylic acids may contain 2 to 40_garbon atoms, the cycloaliphatic

di car- boxylic acids 6 to 10 carbon atons, the aromatic dicarboxylic acids
8 to-14 carbon atoms, the aliphatic hydr oxycar boxylic acids 2 to 12 carbon

atons and the aromatic, e.g. cycloali- phatic, hydroxycarbox I|c aci d% 71to
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based on |car Xyl |ds present, of nore than di functional nononers
(e..g. pentaerythritol, trimelli- tic aC|d 1, 3,5-tri (hydroxyphenyl ) benzene,
2, 4-di hy Iof aPleadt &% tandomly distributed or they may be
2-(2, 4- dﬁ\%xoxyp es?\s;u ggg(rilgpaene Po yester consi stlyng of at Ieas!{ y

rmnorrersblnﬁxcbbo'vlaﬁtﬁom y distri buted or t hey may be

Suitable dicarboxylic acids are linear and branched saturated aliphatic dicarboxylic acids,
aromatic dicarboxylic acids and cycloaliphatic dicarboxylic acids.

Suitable aliphatic dicarboxylic acids are those containing 2 to 40 carbon atoms, for example
oxalic acid, malonic acid, dimethylmalonic acid, succinic acid, bimelic acid, adipic acid, tri-
methyladipic acid, sebacic acid, azelaic acid and dimeric acids (dimerisation products of
unsaturated aliphatic carboxylic acids such as oleic acid), alkylated malonic and succinic
acids such as octadecylsuccinic acid. |

Suitable cycloaliphatic dicarboxylic acids are: 1,3-cyclobutanedicarboxylic acid, 1,3-cyclo-
pentanedicarboxylic acid, 1,3- and 1,4-cyclohexanedicarboxylic acid, 1,3- and 1,4-(dicarbo-
xylmethyl)cyclohexane, 4,4'-dicyclohexyldicarboxylic acid.

Suitable aromatic dicarboxylic acids are: in particular terephthalic acid, isophthalic acid, o-
phthalic acid, and also 1,3-, 1,4-, 2,6- or 2,7-naphthalen§dica,__gboxylic acid, 4,4-diphenyldi-
carboxylic acid, 4,4-diphenylsulfonedicarboxylic acid, 4,4’-be'(-)'zophenonedicarboxylic acid,
1,1,3-trimethyl-5-carboxyl-3-(p-carboxylphenyl)indane, 4,4'-diphenyl ether dicarboxylic acid,
bis-p-(carboxylphenyl)methane or bis-p-(carboxylphenyl)ethane. '

The aromatic dicarboxylic acids are preferred, and among tﬁgse in particular terephthalic
acid, isophthalic acid and 2,6-naphthalenedicarboxylic acid. R

Other suitable dicarboxylic acids are those containing -CO-NH groups; they are described in
DE-A-2 414 349. Dicarboxylic acids containing N-heterocycli;’:-:;frings are also suitable, for
example those which are derived from carboxylalkylated, c_arboj_(ylphenylated or carboxyben-
zylated monoamine-s-triazinedicarboxylic acids (cf. DE-A-2 1 21:_-:_ 5!_84 and 2 533 675), mono-



bl'ock copol yners. Suitable dicarboxylic acids are |inear and branched

*saturated aliphatic dicarboxylic acids, aromatic dicarboxylic acids and -
cycloali phatic di carboxylic acids. Suitable aliphatic dicarboxylic acids
are those containing 2 to 40 carbon atons, for exanple oxalic acid, malonic
acid, dinethylmlonic acid, succinic acid, pinelic acid, adipic acid, tri-
nmet hyl adi pi ¢ aci d, sebacic acid, azel ait-acid and di meric acids -
(di nmerisation products of unsaturated aliphatic carboxylic acids such as
oleic acid), alkylated malonic and succinic acids such as octadecyl succinic
aci d.  Suot bishyeiaotoiriso aptigiadly ihalogenated Meptimidazoled or paebanic acid. In this context,
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en-
ably linear and preferably contain 2 to 4 carbon atoms.

Preferred diols are the alkylenediois, 1,4-dihydroxycyclohexane and 1,4-bis(hydroxymethyi)-
cyclohexane. Ethylene glycol, 1,4-butanediol and 1,2- and 1,3-propylene glycol are particu-
larly preferred. -

Other suitable aliphatic diols. are the p-hydroxyalkylated, in partiqular B-hydroxyethylated bis-

phenols, such as 2,2-bis{4’<(B-hydroxyethoxy)phenyijpropane. Other bisphenols are cited
hereinafter.

Another group of suitable: aliphatic diols is that of the heterocyclic diols described in
DE-A-1 812 003, DE-A-2 342 432, DE-A-2 342 372 and DE-A-2 453 326. Examples are:

N,N'-bis(B-hydroxyethyl)-5,5-dimethylhydantoin,  N,N"-bis(B-hydroxypropyl)-5,5-dimethythy-
dantoin, methylene-bis-[N-(B-hydroxyethyl)-5-methyl-5-ethylthydantoin], methylene-bis-[N-(-
hydroxyethyl)-5,5-dimethylhydantoin], N,N"-bis(B-hydroxyethyl)benzimidazolone, N,N'-bis(B-
hydroxyethyl)-(tetrachloro)beniimidazolone or N,N'-bis(B-hydroxyethyl)-(tetrabromo)benzimi-

- dazolone. N
Suitable aromatic diols are mononuclear diphenols and, in particular, dinuclear diphenols

- carrying a hydroxyl group at each aromatic nucleus. The term aromatic is understood as re-
ferring preferably to hydroc_é_rbon—aromatic radicals, for example phenylene or naphthylene.
In addition to e.g. hydroquinb@e, resorcinol or 1,5-, 2,6- and 2,7-dihydroxynaphthalene, men-



zylated nonoam ne-s-triazi nedi carboxylic acids (cf. DE-A-2 121 184 and 2

' nono- -4 - or bishydantoins, optionally hal ogenated “
ben2|n1dazoles or parabanic acid. In this context, the carboxyal kyl groups
may contain 3 to 20 carbon atons. Suitable aliphatic diols are the |inear
and branched aliphatic glycols, in particular those con- taining 2 to 12,
preferably 2 to 6 carbon atons in the nBrecul e, for exanpl e: et hyl ene
glycol, 1,2- and 1, 3-propylene glycol, 1,2-, 1,3-, 2,3- or 1, 4-butanediol,
pentyl glycol, neopentyl gly- col, 1,6-hexanediol, 1,12-dodecanediol. A
sui t abl etigy e A inCpatiiciAarios i ﬁispﬁenéisdnﬂﬂmd frwy)be repreiselited dyhe falibwing
suitable aliphatic diols are, for exanple, 1,4-bis(hydroxymethyl)cyclo-
hexane, tc-aliphatic diols such as p-xylylene glycol or
2, 5-di chl oro-p-xylyl ene glycol, 2,2-([err]-hydroxyethoxyphenyl)propane and
pol yoxyal kyl ene gl ycols, such as ethylene glycol, trethylene glycol,
pol yet hyl ene gl ycoR or pol ypPopyl ene gl ycol. The al kyl®nedi ol s dfe prefer-
ably linear aH® erably gdntadH 2 to 4 carbon R@ Preferr diols are
t he al kyl enedi ol - dihydriexycycl ohexane and 1,4

cycl ohexane. Eth e glyc , 4- but anedi ol and % | ene
glycol are particul, larly preferred. Qther suitab Q ald i iQls are the
[err]-hydroxyalkylated, in particular [err]-hydroxyethyl ated bis- phenol s,

such as 2,2-bis[4" -([err]-hydroxyethoxy)phenyl ] propane. O her bisphenols
are cited
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The hydroxyl groups may be in m-position and, in particular, in p-position. R’ and R" in these
formulae may mean alkyl containing 1 to 6 carbon atoms, halogen, such as chioro or bromo
and, preferably, hydrogen atoms. A may be a direct bond, or oxygen, sulfur, -SO-, -SO,-,



herelnafter Anot her group of suitable aliphatic diols is that of the
heterocycllc diols described in DE-A-1 812 003, DE-A-2 342 432, DE-A-2 342
372 and DE- A-2 453 326. Exanpl es are:

N, N -bi s([err]-hydroxyet hyl) -5, 5-di net hyl hydant oi n,

N, N - bi s([err]-hydroxypropyl)-5,5-dinet hyl hy- dantoin,

net hyl ene-bi s-[N-([err]-hydroxyet hyl) - 55hnthyl 5- ethylhydant0|n] -
. nmethyl ene-bis-[N-([err]- hydroxyethyl)-5,5-di net hyl hydant oi n],

N, N - bi s([err]-hydroxyet hyl ) benzi m dazol one, N, N -bis([err]-
hydroxyet hyl) - (tetrachl or o) benzi m dazol one or

N, N - bi s( o9 -mROHr&eemlityl)-. (wnsubstivterryrbavbstiited alyislesre cyaipalivigens or
aromatic diols are nononucl ear di phenols and, in particul ar, dinuclear
dlphenolgkﬁgﬁéywng a hydroxyl group at each aromatic nucleus. The term
aromatic I's understood as-re- ferring preferably to hydrocarbon-aromatic
radi cals, for exanpl e phenyl ene or naphthylene. In addition to e.g.
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may nmean a cont ai ni to 6 carbon atons, hal ogen, such as chloro or
br onmo

Examples of unsubstltute_d ‘or substituted alkylene are methylene, ethylene, phenylmethy-
lene, diphenyimethylene, j‘methylphenylmethylene. Examples of cycloalkylidene are cyclo-
pentylidene, cyclohexylidene, cycloheptylidene and cyclooctylidene.

Examples of bisphenols ?a_'rg: bis(p-hydroxyphenyl) ether or bis(p-hydroxyphenyi) thioéther.
bis(p-hydroxyphenyl)sulfoﬁe':_, bis(p-hydroxyphenyl)methane, _'bis(4-hydroxyphenyl)-2,2'-bi-
phenyl, phenylhydroquinqge, 1,2-bis(p-hydroxyphenyl)ethane, 1-phenyl-bis(p-hydroxyphe-
nylimethane, diphenyl-bi$(p—hydroxyphenyl)methane, diphenyl-bis(p-hydroxyphenyl)ethane,
bis(s,5-dimethyl-4-hydroxyéhenyl)sulfone, bis(3,5-dimethyl-4-hydroxyphenyl)-p-diisopropyl-
benzene, bis(a,5-dimethylf-;{-hydroxyphenyl)—m—diisopropylbenz_ene, 2,2-bis(3',5'-dimethyl-4'-
hydroxyphenyl)propane, 1‘1- or 2,2-bis(p-hydroxyphenyl)butane, 2,2-bis(p-hydroxyphenyl)-
hexafluoropropane, 1, 1-d|chloro- or 1,1,1-trichloro-2 2-b|s(p-hydroxypheny|)ethane 1,1-bis-
(p-hydroxyphenyl)cyclopentane and, in partlcular, 2,2-bis(p-hydroxyphenyl)propane (bisphe-
nol A) and 1,1-bls(p-hydroxyphenyl)cyclohexane (bisphenol C).

Suitable polyesters of hydroxycarboxylic acids ére, for example, polycaprolactone, polypiva-
lolactone or the polyesters of 4-hydroxycyclohexanecarboxylic acid or 4-hydroxybenzoic
acid. '

Also suitable are polymeré_ which may predominantly contain"_'.ester bonds but also other
bonds, for example polyesfe_r amides or polyester imides. .
Polyester containing arom_é.t_i_c dicarboxylic acids have become most important, in particular
the polyalkylene terephthalates. Accordingly, those inventive fr_noulding compositions are
preferred in which the polj_(jé__ster is composed of at least 30 -mol%, preferably of at least
40 mol%, of aromatic dicalf_hoxylic acids and of at least 30 mql%, preferably of at least



and;. preferably, hydrogen atons. A may be a direct bond, or oxygen, sulfur,
Y. 80 - SQ2-, - 6- CO -P(O(Cerr]-Cerr]alkyl)-, unsubstituted or
substituted al kylidene, cycl oal kylidene or al kyl ene. Exanpl es of
unsubstituted or substituted al kylidene are: ethylidene, 1,1- or
2,2-propylidene, 2,2-butylidene, 1,1-igsebutylidene, pentylidene,
hexyl i dene, heptylidene, octylidene, dichloro- ethylidene, -
trichl oroethylidene. Exanples of unsubstituted or substituted al kyl ene are
met hyl ene, et hyl ene, phenyl net hy- |ene, ézhen | met hyl ene,

net hyl phéﬂwqhévs 53 a&m@nemlarﬁpntamm Prejesabiy |2t 1 éﬁ@OaraéO'Bﬁcq’QﬁedﬂhWI RAlene,
cycl ohexykieflene, cycl oheptylidene and cycl ooctylidene. Exanples of

bi sphenol s are: bis(p-hydroxyphenyl) ether or bis(p-hydroxyphenyl)

t hi oet her, bi s(p-hydroxyphenyl)sul fone, bis(p-hydroxyphenyl) net hane,

bi s( 4- hy g ﬁ'ﬂ'é’ 8RNk )aligletiedBl is &@@F&H&y Itdé'é? BHJ:I '&M%%Lﬂ f@é‘%arbon atoms, such as
roxyphenyl)ethane yl th

1, 2-bis(p-h 1- phe bi s( p- hydr oxyphe- net hane,

di pheny! SHY é{‘ﬁ-»ﬁ@‘dﬁ?ﬁyﬁh °°i;| aRgmatiG digasbexylie 6%999@??9? jasephine,
bi s(3, 5- qtawebhwu&ogmalwa&wnyl ) sul one. |

bi s( 3, 5-di net hyl ydr oxyphenyl ) - p-dii sopropyl - benzene,

bi s( 3, 5-di net hyl - hydroxyphenyl) m di i sopropyl benzene,

2, 2- bi
22 b: 2( g’artgg-lragy(ggftﬁé ggﬁ?tgbr?‘ej&rgmﬁghg—‘fﬁs’ﬁé I?%t iy |fﬂed31pollﬁfhylene terephthalate)

hexaf | uo,og, FBd {apibutylene rephtbalate) apd correspon mg copolymers IlET and its copolymers
1,1, 1- tr ibeinlg@spedalf-gibfetradhydr oxyphenyl ) et hane, 1, 1-bis-

Polyacetals are, for example, homopolymers or copolymers of paraformaldehyde, such as in
particular polyoxymethylene (POM), and those polyoxymethylenes which contain comono-

- mers, such as ethylene oxide, and polyacetals which are modified by thermoplastic polyure-
thanes, acrylates or MBS.

Useful compositions are those, as described above, wherein component (b) is present in an
amount of 0.01 to 1 %, preferably of 0.02 to 0.8 %, for example of 0.03 to 0.6 %, based on
the weight of component (a).

Besides the components (a) and (b), the novel compositions can contain additional additives
or costabilisers, such as the following:

1. Antiqxidants

1.1. Alkylated monophenol ,'for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di—tert-butyt-4;;n_-butylphenol, 2,6-di-tert-bu-
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methyiphenol, 2-(c-methylcyciohexyl)-4,6-dimethyi-
phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6- tncyclohexylphenol 2,6-di-tert-butyl-4-metho-
xymethylphenol, nonylphenols which are linear or branched i in the side chains, for example,
2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1'-methylundec-1'-yl)phenol, 2,4-dimethyl-6-(1'-
methylheptadec-1'-yl)phenol, 2-,4-dimethyl-6-(1’-methyltridec-1'-yl)phenol and mixtures there-
of.



(p hydr oxyphenyl ) cycl opentane and, in particular,

#2,2=Dbi s(p- hydr oxyphenyl ) pr opane (blsphe- nol A and 1 -
, 1- bIS(p hydr oxyphenyl ) cycl ohexane (bi sphenol C). Suitable polyesters of
hydroxycarboxyllc acids are, for exanple, polycaprolactone, polypiva-

| ol act one or the polyesters of 4-hydroxggyc|ohexanecarboxylic acid or

4- hydr oxybenzoi ¢ acid. Also suitable aré polyners which nmay predom nantly”

contain ester bonds but al so other bonds, for exanple pol yester am des or

pol yester im des. Polyester containing aromatic dicarboxylic acids have

become nib: Alkgithiomethylphenolsa farj exgmple Rifedigetyiiniemethyfstarsbulyphenal.o.ddioc-
Accor di Nghionde G-rhé’(HﬁBﬁén f ﬁ'm&d&ﬁlﬁldﬁ%m%'-éthﬂﬂﬁaréf e2,Bldrti6ddcyihibMetyi-c h

t he pol yester | nposed o | east 30 nol % preferably of at |east 40
nmol % of 4‘&\°6W§b$@‘d| carboxylic acids and of at |east. 30 nol % preferably of
at | east -7- 40 nol % of al kyl enediols containing preferably 2 to 12

car bon at ons, based on the poI y- ester In this case the al kylenediol is

pr ef er abM3. IHygroguinonRgs @nd:a QUINENSS, for, eXample A6-Hi-ga-Ruitylyirnaethoxy-;  j -
tetra- OPR&%aﬁ% Xélﬁﬂlﬁtgﬂlgﬁﬁahmoﬁé‘dz ardaia{-aﬁyﬁy&aa@m | %6 phdnylenedtase-

tereph- allc an I'1c acid. Partlcularl%aswtable oI esters

are PET, cyenyshenely &6-dirtert-bytdydsequjransy | & 8editert-byime4rydipgpnisole, 3,5-di-tert-
butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis(3,5-di-tert-butyl-4-
hydroxyphenyl) adipate.

1.4. Tocopherols, for example a-tocopherol, B-tocopherol, y-tocopherol, é-tocopherol and
mixtures thereof (Vitamin E).

1.5. Hydroxyiated thiodiphenyl ethers, for example 2,2*-thiobis(6-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenot), 44’-fhiobis(6-tert-butyi-s-methylphenol), 4,4'-thiobis(6-tert-butyl-
2-methylphenol), 4,4’-thiobis(3,6-di-sec-amylphenol), 4,4’-bis(2,6-dimethyl-4-hydroxyphe-
nyl)disulfide.

1.6. Alkylidenebisphenols, for example 2,2-methylenebis(6-tert-butyl-4-methyiphenol), 2,2'-
methylenebis(6-tert-butyl-4-ethyiphenol), 22’-methylenebis[4-methyl-6-(a-methylcyclohexyl)-
phenol], 2,2-methylenebis(4-methyl-6-cyclohexylphenol), 2,2-methylenebis(6-nonyl-4-me-
thylphenol), 2,2"-methylenebis(4,6-di-tert-butylphenol), 2,2-ethylidenebis(4,6-di-tert-butyiphe-
nol), 2,2-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2"-methylenebis[6-(-methylbenzyl)-
4-nonyiphenol], 2,2’-methylenebis[6-(a,a—dimethylb'enzyl)-4-no'riylphenol], 4,4'-methylenebis-
(2,6-di-tert-butylphenol), 4,4’-methy|enebis(6-tert-butyl-z-methyi_phenol), 1,1-bis(5-tert-butyl-
4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-s-methyl_-z-hydroxybenzyl)-4-methyl-
phenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyi)butane,  1,1-bis(5-tert-butyi-4-hy-
droxy-2-methyl-phenyl)-3-n-dodecyimercaptobutane, ethylene glycol bis[3,3-bis(3'-tert-butyi-
4’-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-s-mnthyl-phenyl)dicyclopentadiene
bis[2-(3'-tert-butyl-2’ hydroxy-S'-methylbenzyl)-6-tert-butyl-4-methylphenyl]terephthalate, 1,1-
bis(3,5-dimethyl-2-hydroxyphenyli)butane, 2,2-b|s(3,5-ds-tert-butyl—4-hydroxyphenyl)propane,
2.2—bis_,(5-tert-butyl-4—hydroxy2-methylphenyl)—4-n-dodecylmerceptobutane, 1,1,5,5-tetra-(5-
tert-tSutyl-4-hydroxy-2-methylphenyl)pentane.



or -PBT (pol ybutyl ene terephthal ate) and correspondi ng copol yners, PET and

i ts~copol ymers being especially preferred. Polyacetals are, for exanple,
honopol yners or copol yners of parafornmal dehyde, such as in particular

pol yoxynet hyl ene (POV), and those pol yoxynet hyl enes whi ch contain conono-
mers, such as ethyl ene oxide, and polyacetals which are nodified by

t hernopl asti ¢ pol yure- thanes, acrylatéﬁ’br.NBS. Useful conpositions are -
t hose, as descri bed above, wherein conponent (b) is present in an anmount of
0.01 to 1 % preferably of 0.02 to 0.8 % for exanple of 0.03 to 0.6 %
based on the wei ght of conponent (a). Besides the conponents (a) and (b),

t he novel o5i tions can cont ai d|t|o al lve I 1.1 serL.s,
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F2), 6-di-t e'?? ZMQ%‘@’F“%'-sﬂé?%'gt’-’g@y{%‘fﬁﬁ%ﬁo‘yﬁé?@éﬁ’w&?edﬁ%%ﬁe%1 ch are linear or

branched in the side chains, for exanple, 2,6-di-nonyl-4-nethyl phenol,

2, 4-di et I-6 1' - nmethylundec-1' 4- dLnet. byl - 8- (1" -
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and m xt uxybengmalonatd,. dl-octadecyl-z-(s-tert-butyl-4-hydroxy-s-me'thylbenzyl)malonate, di-dode-
cylmercaptoethyl-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1,1,3,3-tetrame-
thylbutyl)phenyl]-Z?2-bis(3,5-di-tert-butyl-4-hydroxybenzy|)malonate.

1.9. Aromatic hydroxybenzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy-
benzyl)-2,4,6-trimethylbenzene,  1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame-
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

- 1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydro-
xyanilino)-1,3,5-triazine, 2-octyimercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxyben-
zyl)isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-di-ten-butyl-4-hydroxyphenylethyl)-1 13,5-triazine,  1,3,5-ris(3,5-di-tert-butyl-4-hydroxy-
phenylipropionyl)-hexahydro-1,3,5-triazine,  1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-
cyanurate. -

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

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



- 8- 1.2. A kylthionethyl phenols, for exanple
*2,4-di octyl thi onet hyl -6-tert-butyl phenol, 2,4-dioc-
tyl t hi omet hyl - 6- met hyl phenol , 2, 4- dloctylthlonethyl 6- et hyl phenol
2, 6- di - dodecyl t hi onet hyl - 4- nonylphenol 1. 3. Hydroqui nones and alkylated
hydr ogui nones, for exanple 2,6-di-tert-hutyl-4-nmethoxy- phenol,
2,5-di-tert-buty|hydrqu|none 2, 5-di -tert-anyl hydr oqui none,
2, 6- di phenyl - 4- oct ade- cyloxyphenol 2,6-di -tert-butyl hydroqui none,
2, 5- di-tert butyI 4- hydroxyanlsole 3, 5 di-tert- butyl-4-hydroxyanisol e,
ot e 2 H oxyeheayvarosionic Rold W[ﬂ@mc@upymﬂl&hydﬂc
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2- met hyl pdyemglbdxanﬂdeﬁl 3-taumdesdrid), &mlamaumhqjh&mmylhexanedlol trimethylolpro-
il ifyl Pldz ’s‘g'h etpg-hlllﬂgp ﬁ%$ g% 7-[]%@51 cyc't'o[é b%mtalne

2,2 -met hyI enebi s(6 tert butyl 4- met hyl phenol ), 2,2'-

rrethyl enepj ( her I o

2, 2" - met A 2L 3 fe] i #ith nono- or poly-
2,2 -net %ﬂ@%&bﬁ&l& @Bt tmh ‘n@et%l Oélﬁdddl Qﬂ@&ﬁh&h i-octanol, octadecanol, 1,6-hexane-
22 rrethlenebls(6 nonyl - 4-me- th

2.2 -net e},gmogeqecgoldq;thylgpq glygql ?/ ngéchﬁanlol neopentyl glycol, thiodiethylene glycol,
2,2

' -et hYdlétﬁﬂéﬁé)'g%éL, GrigthylbRé tgh}wt YodPiarythritol, tris(hydroxyethy!) isocyanurate, N,N'-
bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trime-
thylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclof2.2.2]octane.

1.15. Esters of §-(3.5-dicyclohexyi-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyloipropane, 4-hyd-
roxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3.5-di-tert-butyl-4-hvdroxyphenyl acetic acid with mono- or polyhydric alco-
hols, e.g. with methanol, ethanol, octanol, octadecanol, 1.6_§hexanediol, 1,9-nonanediol,
ethylene giycol, 1,2-propanediol, neopentyl glycol, thiodiethyl:_'e'ne glycol, disthylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-
‘droxymethyl-1-phospha-2,6,7-trioxabicyclof2.2.2]octane.

17, henyl)propionic acid e.g. N,N-bis(3,5-di-tert-
butyl-4-hydroxyphenyipropionyl)hexamethylenediamide, N,N’ébfs(3,5-di-tert-butyl-4~hydroxy-
phenylpropionyl)trimethylenediamide,  N,N'-bis(3,5-di-tert-butyi-4-hydroxyphenyipropionyi)-
hydrazide, N,N'-bis[2-(3-[3,5-di-tert-butyi-4-hydroxyphenyl]propionyloxy)ethyijoxamide (Nau-
gard®XL-1 supplied by Uniroyal).



nol.), 2,2'-ethylidenebis(6-tert-butyl-4-isobutyl phenol),

» 2,2' - met hyl enebi s[ 6- (a- net hyl benzyl ) - 4-nonyl phenol ],

2,2' -met hyl enebi s[6- ([ err]-di met hyl benzyl) - 4- nonyl phenol ],

4, 4' - et hyl enebis- (2,6-di-tert-butyl phenol);
4,4'-nethylenebis(6-tert-buty|-2-nethyuqhenol), 1,1-bis(5-tert-butyl -
4- hydr oxy- 2- net hyl phenyl ) but ane, T
2,6-bis(3-tert-butyl-5-nethyl-2-hydroxybenzyl)-4-net hyl - phenol,
1,1,3-tris(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) but ane,

1, 1-bis(5-tert-butyl -4-hy-
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bi s(3-tert-butyl -4-hydroxy-5-net hyl - phenyl ) di cycl opent adi ene,
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2, 2-bi s( Butyl-piphenylenediamine,4- hNWrhis() dkdimethylpeotylrephenylenediamine,  N,N-bis(1-

2 3L S DGR, N s apheam g,

0-. N ahW'SiiwmkwwMWndediamm, ekﬁ'ntﬁpte;gnyl-p-phenylenediamine, N,N’-bis{2-naph-

ot adecy FONTRp Ay baaiing aEisCorBleN R ph dSRRIRRINE -1t dmeprytupy,

3, 5- di - t &-phanyi-ptihenylphediarsiapt @htﬂemgthﬂhept_yl)-N'—ph_enyl-p-phenylenediamine, N-cyclo-

tert . but JEA N Phelltblieprelbatbine, DAy pRgh e Ropidbnanymine. - N-dimetny

bi s( 3, 5- N.Ntdirsectbuty-p-phenylenasiigmingcdiphenylamine,dd-allyldiphenylamine, 4-isopropoxydi-
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di oct ade@ynaphityldmiag,aylated iphenyamirie, forhguample p,p’-di-tert-octyldiphenylamine, 4-n-
butylaminophenol, 4-butyrylaminopheno!, 4-nonanoylaminophenol, 4-dodecanoylaminophe-
nol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-dimethyi-
aminomethylphenol, 2,4'-diaminodiphenylmethane, 4,4'-diaminodiphenyimethane, N,N,N',N'-
tetramethyi-4,4’-diaminodiphenyimethane, 1,2-bis[(2-methyiphenyl)amino]ethane, 1,2-bis-
(phenylamino)propane, (o-tolyl)biguanide, bis[4~(1’,3'-dimethylbutyl)phenyl]lamine, tert-octy-
lated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-octyldiphe-
nylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and
dialkylated dodecyidiphenylamines, a mixture of mono- and dialkylated isopropylfisohexyldi-
phénylamines, a mixture of mono- und dialkylated tert-butyldiphenylamines, 2,3-dihydro-3,3-
dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- und dialkylated tert-butyl/-
tert-octylphenothiazines, a mixture of mono- Und dialkylated tert-octyl-phenothiazines, N-
allylphenothiazin, N,N,N',N'-tetraphenyl-1,4-diaminobut-2-ene, | N,N-bis(2,2,6,6-tetramethyi-
piperid-4-yl-hexamethylenediamine, bis(2,2,6,6-tetramethylpiperid-4-yl)sebacate, 2,2,6,6-
tetramethylpiperidin-4-one, 2,2,6,6-tetramethylpiperidin-4-ol.

2. UV absorbers and light stabilisers

2.1._2-(2"-Hydroxyphenyl)benzotriazoles, for example 2-(2*-hydroxy-5'-methylphenyl)benzo-
triazole, 2-(3',5'-di-tert-butyl-2"-hydroxyphenyi)benzotriazole, 2-(5'-tert-butyi-2'-hydroxyphe-
nyl)benzotriazole, 2-(2*-hydroxy-5’-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5"-di-
tert-butyl-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl- 2’-hydroxy-5'-methylphe-



xybenzyl ) mal onat e,

* di <octadecyl -2-(3-tert-butyl-4-hydroxy-5-net hyl benzyl ) mal onate, "di -dode- -
cyl mer capt oet hyl -2, 2-bi.s(3,5-di -tert-butyl -4- hydroxybenzyl ) mal onat e,
bis[4-(1,1,3,3-tetrane-

t hyl butyl)phenyl] 2,2-bis(3,5-di-tert-_RQytyl-4- hydroxybenzyl)mal onate. 1.09.
Aromati c hydroxybenzyl conpounds, for exanple i

1,3,5-tris-(3,5-di-tert-butyl-4- hydroxy benzyl)-2,4, 6-trimet hyl benzene,
1,4-bis(3,5-di-tert-but
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cyanur at benZDtﬂ.BzoleB&@HMbﬂ’Wdtm-S'-mthymmd)hgnzotnazole, -(3"-tert-butyl-2-hy-

di met hyl dj . )
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(3,5-di-tert-butyl-4- hydroxyphenyl ) car bamat e.

yiphenyl, 2-[2'-hydroxy-3'-(a,a~dimethylbenzyl)-5'-(1,1,3 3-tetramethy|buty|)phenyl]benzotn—

azole; 2-[2-hydroxy-3™-(1,1,3,3-tetramethylbutyl)-5’-(c.,a-dimethylbenzyl)phenyllbenzotri-
azole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4’-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutyl-phenyl
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcmol bis(4-tert-butylben-
zoyl) resorcinol, benzoyl resorcinol, 2 4-d|-tert-butylphenyl 3 5-d|-tert-butyl-4-hydroxybenzo-
ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3;5-di-tert-butyl-4-hydroxyben-
zoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-ten-buty|-4-hydm)€ybenzoate.

2.4, Acrylates, for example ethyl oc-cyano-B,B-diphenylacrylate_,'iSooctyI a-cyano-B,B-diphe-
nylacrylate, methyl a-carbomethoxycinnamate, methyl oc-cyariqz__ﬁ-methyl-p-methoxy-cinna-
mate, butyl a-cyano-B-methyl-p-methoxy-cinnamate, methyl ot-.c‘_atbomethoxy—p-methoxycin-

namate and N-(B-carbomethoxy-3-cyanovinyl)-2-methylindoline.



- 10- 1.13. Esters of [err]-(3.5-di-tert-butyl-4-hydroxyphenyl) propionic
*aci:d with nono- or polyhydric alcohols, e.g. with nethanol, ethanol,
n-octanol, i-octanol, octadecanol, 1, 6-hexanediol, 1,9- nonanediol, :
et hyl ene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethy- I'ene glycol, triethylene glycalyg.pentaerythritol, :
tris(hydroxyethyl) isocyanurate, N, N -bis(hydro- xyethyl)oxam de,

3-t hi aundecanol, 3-thi apentadecanol, trimethyl hexanediol, trinethylol pro-
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[err]-(3.5-djcycl ohexyl - 4- hydr oxyphenyl ) propionic acid wth nono- or

pol yhydr Pet aﬁdé@ﬁﬁ'l‘g,a"é?-g. wi th met hanol, ethanol, octanol, octadecanol,

1, 6- hexanedi ol , 1, 9-nonanedi ol, ethylene glycol, 1,2-propanediol, neopentyl

gl ycol, thiaodiethylene glycaql, diethylene |, triethylene qlycol,

pent aer y%@éﬂ@%@ﬂﬁ%ﬁéﬂﬁ' Hor )%Xé'ae aH%&%ig’,e’tﬂi"ﬂF'-e "%‘R&P&F&Q ED3AS: ox -
am de, 3big(p, 28/ Reamethyl-Spiperiaitanssbr(1,2,2/8,6+péritimbthyhspiperitlyl)sebacate,
trimet hyL, ropane, 4-

- phosphal %l( otyioxy-g.2 g-g%@ngﬁ%ﬁgs%%@ﬁmacate, ' bis(1 2,2,6,6-pentamethyl-4-piperi-
dyl), n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl)-
2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of
N,N’-bis(2,2,8,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-di-
chloro-1,3,5-triazine, tris(2,2,6,6-tetraméthyl-4~piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetra-
methyl-4-piperidyl)-1,2,3,4-butane-tetracarboxylate,  1,1’-(1,2-ethanediyl)-bis(3,3,5,5-tetra- |
methylpiperazinone), 4-benzoyi-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetrame-
thylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-butyi-
benzyl)malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro{4.5]decan-2,4-dione, bis(1-
octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate,  bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)-
succinate, linear or cyclic condensates of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexame-
thylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-
bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl )-1,3,5-triazine and 1,2-bis(3-aminopropyl-
amino)_ethane, the condensate of 2-chioro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethyl-
piperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethan‘é-,; 8-acetyl-3-dodecyl-7,7,9,9-
tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-pipe-
ridyl)pyrrolidin-2,5-dione,  3-dodecyi-1-(1 ,2,2,6,6—pentamethﬁ-4—.piperidyl)pyrrolidine-2,5-di-
one, a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetrameéthylipiperidine, a conden-
sation product of N,N-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-cyc-
lohexylamino-2,6-dichloro-1,3,5-triazine, a condensation product of 1,2-bis(3-aminopropyi-
amino)ethane and 2,4,6-trichloro-1,3,5-triazine as well as 4-butylamino-2,2,6,6-tetramethyi-
piperidine (CAS Reg. No. [1 36504-96-6]); N-(2,2,6,6—tet'ramethy|-4-piperidyl)-n-dodecylsuc-
cinimid, "N-(1,2,2,8,6-pentamethyl-4-piperidyl)-n-dodecyisuccinimid, 2-undecyl-7,7,9,9-tetra-
methyl-1-oxa-3,8-diaza-4-oxo-spirof4,5)decane, a reaction product of 7,7,9,9-tetramethyl-2-



1.16. Esters of 3.5-di-tert-butyl-4-hydroxyphenyl acetic acid with nono- or
‘pol.yhydric al co- hols, e.g. with nmethanol, ethanol, octanol, octadecanol, -
1, 6- hexanedi ol , 1, 9-nonanedi ol, ethylene glycol, 1,2-propanediol, neopentyl
gl ycol, thiodiethylene glycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isaogyanurate, N N - bls(hydroxyethyl)ox-
am de, 3-thiaundecanol, 3- thiapentadecanol trlnethylhexanedlol
trimet hyl ol propane, 4- hy dr oxynet hyl -

- phospha- 2 6, 7- trloxablcyclo [2.2.2] octane 1.17. Anmid

[ orr ] - ( 3o¥slasndeeyi %tW@zwmxew&@rﬁlﬂyﬁr\smr&s‘n%c%pav@ng1 1-bis(1,2,2,6,6-

N, N' - bi h QKR L de,
AN L it st gt o e

N, N -bis dPW?@PWbﬁPWUMW?me Hﬁ@‘?ﬂﬁ“ﬁﬁ“@pﬁﬂéﬁ?f pt 41%'?%%'6%‘“3' ene-ma-
N, N - bi s{oarc( adid, wifh - 1 2d sbtaehtanéemdwav@@s@uhdmé oppaﬂmemylﬁr yhglxgam de
( Nau- gar err] XL-1 su I|ed by Uniroyal). orbic aC|d(V|tamn
C 1.109.¢( Srietramethy -ggmflgyl)]qu@xa@( &q}ggu@n product of malelc ac1d anhydride-a-olefin-

N, N' - d| |
but y! - b "?ée»rgéﬁ‘ozm " ygt&ﬁ%ﬁmaﬁﬁﬂ’%&dﬂ ?{Sf &% 6,8:psntamethyi-d-aminopive-.
N, N - b| sﬁd_lne.et hyl - 3- net hyl pent yl ) - p- phenyl ened| am ne, N, N' - b| s( 1
- rret hyl hept yl ) - p- phenyl enedi am ne, N, N -di cycl ohexyl - p- phenyl enedi am ne,
N, N - di phenyl p- phenyl enedi am ne, N, N -bis(2-naph-
hy ) dori example |4e4§|dmmdxyoxamhen92;¢ewmyqxamm| 2 2tdiagtyloxy-

I

(1, Y, . 2

1 ﬂﬂg{i%é%?ﬂld%' %@Weﬁ@owygég & ﬁ%r?n glﬁ@%fﬂfde 2-ethoxy-2-ethyloxanilide,
N N’-bls(3-d|methylamlnopropyl)oxamlde 2-ethoxy-5-tert-butyl-2’-ethoxamllde and its mixture
with 2-ethoxy-2™-ethyl-5,4-di-tert-butoxanilide, mixtures of o- .and p-methoxy-disubstituted

oxanilides and mixtures of o- and p-ethoxy-disubstituted oxanilid_es.

2.8. 2-(2-Hydroxyphenyl)-1.3.5-triazines, for example 2,4,6-tri_s(_2,_-hydroxy-4—octyloxyphenyl)-,
1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimé;hylphenyl)-1 .3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-pro-
pyloxyphenyl)-6-(2,4-dimethyiphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-
(4-methyiphenyi)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyph§hyl)-4,6-bis(2,4-dimethylphe-
nyl)-1,3,5-triazine,  2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-tri-
azine, | 2-[2—hydroxy-4—(2-hydroxy—3-butyloxy-propoxy)phenyl]Q{,s-bis(2,4-dimethyl)-1 +3,5-tri-
azine, 2-[2-hydroxy-4~(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-bis(2,4-dimeth'yl)-1 3,5+
triazine, 2-[4-(dodecyloxy/tridecyloxy-2—hydroxypropoxy)-z-h@roxy-phenyl]-4,6-bis(2,4—di-
methylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(é-hydroxy-3-ddd§gyloxy-propoxy)pheny|]~4,6-
bis(2,4-dimethylphenyl)-1,3,5-triazine,  2-(2-hydroxy-4-hexyloxy)phenyi-4,6-diphenyl-1,3,5-
triazine, 2-(2-hydroxy-4-methoxyphenyl)-4 6-diphenyl-1,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-
butoxy-2-hydroxy-propoxy)phenyi]-1,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4~methoxyphenyl)-
6-phenyl-1,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxy]phenyl}

4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine.

3. Metal deactivators, for example N,N'-diphenyloxamide, N-salicylal-N'-salicyloyl hydrazine,
N,N*-bis(salicyloyl) hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl) hydrazine,
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl



hexyl - N - phenyl - p- phenl enedi am ne, 4-(p-tol uenesul fanoyl ) di phenyl am ne,
N, N.-di net hyl - N, N -di - sec-butyl - p- phenyl enedi anm ne, di phenyl am ne,

N-al | yi di phenyl am ne, 4-isopropoxydi - phenyl am ne, _
N-phenyl -t - napht hyl ami ne, N-(4-tert-octyl phenyl)-1-naphthylam ne, N-phenyl -
2-napht hyl am ne, octyl ated di phenyl am ney for exanple

p,p' -di-tert-octyidi phenyl am ne, 4-n- butyl am nophenol ,

4- but yryl am nophenol , 4- nonanoyl am nophenol , 4- dodecanoyl am nophe- nol,

‘21' gcfj?fite Z& B%%%g% t he hen)&m i hoﬁﬁgﬁggéylgmpgyl dihydrazide, N,N'-bis(salicyl-
2, 4-di am mﬁm lﬂii@) dlbarwN s(dali nﬁoﬁ%@%ﬂpﬁm@ww@aﬂa@e NN, N, N -

t et r amet hyl - i am nodi phenyl
1, 2- bi s((2- rret hyl phenyl )am no] et hane, 1, 2-bis- (phenyl anm no) propane,

(o-tol yl )i hm arta déphdnites, mﬁbﬁ@hﬂﬁltﬁbﬁeﬁyl)m{%%ﬁmd Gfﬁh@ﬁ;& ﬁik?f btzf%h%es

lated N t -
t 2r t(-.a but 5&5‘79{& dlialiy &&%P%F?é tfﬁm%mpheévl)ueﬁqwﬁqﬂg'awl R@ﬁﬁﬁ’h't%trfm@iﬁ@ﬁqumsed

nony! di phﬁm;d, auﬁtéa?ﬁ pe@tdémhMde@ﬁoéﬁhﬂ@ ntri_%(Egda gi-%}'tgildﬁﬂlsr?ﬂyl) phosphite, diisodecyl

dod | di t
sopr opy! PUEAEDIaUABNOFhS: S sd:tor BybRhanE) BeniAGNEVal diphasplite bistustal
tert-but yiedkhﬂtﬁ-myhaiﬁiyhﬂényl)ieﬁtaéiymfﬁélOdgjhgsplﬁﬂeneéli%%eﬁléxgp W%i" ABhaE

henot hi - —und ted tert-
Fort - oct yPHie TRBI LR BuS o TRettipReryPormFRvninl dsRiitea: bs(2.4,6-tis(tertbu-

tert-oct yiylphbﬁylm‘ehtaéiytmﬁél dtﬁhosﬁhité’ |tﬂ§t§§@l BbrBitol rtnpl%sbhi‘é tDbrailh 4R RERB Lyt

,4-di am n t et ranet

but - 2-
pl peri d- 4%ﬁUt SR gn@plw" gquaﬁﬁpﬂgnomte 6-|sooctylox¥-2 4,8,10-tetra-tert-butyl-12H-dibenz-
bi s(2, 2, 6[,d€g]{1¢,=3,2«alm:hbbds|ph6&iﬁl dmow 2, 38R, ter-batyB1 @-methyl-dlbenz[d o1-1,3,2-di-

tet t h di 4- tet t hyl -4-
bbsor ber SRHBTIHORD. biS( szt ing'sretyfpReoylanthyl FpRERIE) Bistesb i ety 6-
for exanpinethiphenyljessd Cpﬂosgwltémﬂz hyé 'Fl’ﬂﬁ’l t'nkfh?!ﬁ?s% 3lg S'Qéf?é fert-butyl-1,1-biphenyl-

(5 oA 8 o o 1

a-tert-butyl-1,1 -blphenyl-2 2'-diyliphosphite.
Especially preferred are the following phosphites:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Cibé-Ge.i'gy), tris(nonylphenyl) phosphite,

(CHy),C C(CHy), . -
Q
. H,C—CH pP—F 1
(A) 3 d TN (B
C (CH.)
(CHy),C ¥



yl ) benzotri azol e,

n
2-(2'-hydroxy-5"'-(1,1, 3, 3-tetranet hyl butyl) phenyl ) benzotri azol e, i
2-(3,5 -di- tert- butyI 2' - hydr oxyphenyl ) - 5-chl or o- benzotri azol e, :
2-(3" -tert-butyl- 2'-hydroxy-5' nethylphe- -'12-

nyl ) - 5- chl or o- benzotrlazole

2- (3" -sec-butyl-5"-tert-butyl -2 -hydroxyphenyl)benzotriazole, 2-(2' - )
hydroxy-4'-octyloxyphenyl)benzotriazole,

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

2-(3,5 -bis([err]-di rélbenzyl cHydr oxyphenyl ) benzotri azol e,

2- (3" -tert-butyl-2'-hydrP8Xxy~a

(2- octyloxycarbonylethyl)phe 5-chl oro- benzotri azol e,

2-(3'-tert-butyl -5 -[2-(2-et iRMexR c)
oxy)carbonylethyl] 2' - hydr oxyp eny1}*f?@h#@*hcﬂﬁhﬂ@@MJEQOIé
2-(3 -tert-butyl-2'-hydroxy-5§

nethoxycarbonylethyl) hedil Ioro benzotri azol e,
2-(3'-tert-butyl - R q@&ho-
xycarbonylethyl)phenyl)benzotria26¥ o3

2- (3" -tert-butyl-2"-hydroxy-5"'-(2-octyl oxycarbonyl et hyl) -
phenyl)benzotriazole

2-(3'-tert-buty| -[ 2- (2- et hyl hexy, oxy)c 6bony|eth | ]-2"-hydroxyphenyl) -
benzotri azol e, éH - dod -2' -hy 5' methyl | ) benzotri azete,
2- (3" -tert-butyl {GHsfy- O—FP C(CHy)s

droxy-5"'-(2-isooctyl oxyc nylethﬁD he benzotr (D)

2,2' -met hyl ene-bi s[4-(1, 1, 3, gidgy.r a- (CHYC

nethylbutyl) 6- benzotnazole 2-yI’Bhenol ]; the transesterification product of

2-[3" -tert-butyl -

(2-nethoxycarbony|ethyl)-2' hydr oxyphenyl ] - 2H benzotri azole with

pol yet hyl ene glycol 300; [R- r]CH[err] CIK}Q}&err]CH[err]][err]

where R = 3'-tert-butyl -4 Eghg& 2H—b8nzotrfa ol - 2- yl phenyl,

2-[2' - hydr oxy-3' ([err] hylben yl 1 1 3, t r amet hyl but yl ) phenyl
\

] benzotri- azole; HC CH, (
2-[2' -hydroxy-3'-(1,1,3, t r anmet hQrtut y+9- 5 -([e -dinethyIE%nzyl)phenyl
] benzotri - C(CH,), (CH,),C
— Cl
W
H,C—C~-—CH
Io 0\ PR N = I
(F) HgCz—0—P X  P—0—CHy O—P—OCHCH; (g)
O o] ) Hac\
C CH
~ 3
H,C™ N
_.3 CH3 — 2

5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-
dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-dihe-
xadecylhydroxylamine, N,N-dioctadecylhydroxylamine,  N-hexadecyl-N-octadecythydroxyi-
amine, N-heptadecyl-N-octadecylhydroxylamine, N N-dmlkylhydroxylamme derived from hyd-
rogenated tallow amine. :

6. Nitrones, for example N-benzyl-alpha-phényl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc-
tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tridcyi-nitrone, N-



azole. 2.2. 2-Hydroxgbenzophenones, for exanple the 4-hydroxy, 4-nethoxy,
"4-octyl oxy, 4-decyl- oxy, 4-dodecyloxy, 4-benzyloxy, 4,2',4"-trihydroxy and
- hydroxy- 4, 4' -di net hoxy derivatives. 2.3. Esters of substituted and :
unsubstituted benzoic acids, as for exanple 4-tertbutyl-phenyl salicylate,
phenyl salicylate, octylphenyl salicylajg, dibenzoyl resorcinol,
bi s(4-tert-butyl ben- zoyl) resorcinol, benzoyl resorcinol, )
2,4-di-tert-butyl phenyl 3,5-di-tert- butyl-4-hydroxybenzo- at e, hexadecyl
3,5-di-tert-butyl -4-hydroxybenzoate, octadec

3, 5- di - t &exadegyhalphe- wuadﬂ@yluatﬁonez od!@ctagem%paMP@daw-nBﬁonebuMaaﬁe?ew
3, 5-di-tg rgh tmzp&%de g oNe gft &u-a@ ﬁﬁiﬁé‘éyﬁh%ne,f w-haataa@}yﬁaasﬁéluép-

err]-cya ano-[err] g phe-
Lyl a]cr y?/aactscylrmtrm mh@p%ngﬁdenwm@e H@Pﬂ? derived from N NJtalky!hydro-
a- cyano m;‘d but yl

[err]-cyaho H’%‘ c{%rﬂﬁggrﬁyl ﬁ%?gagwnﬁfﬁgte nmet hyl

a- car bonet hoxy- p- net hoxyC| n- namate and

N-([err] €ahi Qté)/fb[' Siafn]lplé Hﬂé‘lﬂil'tﬁ'i%ubro%ﬁ?ﬁié’dr‘ dusﬂé’é}w tARdipropionhde.-
Ni ckel conpounds, exanple nic conpl exes of

2,2'-thio-bis[4- (1 1 3,3-tetranet hyl - butyl)phenol], such as the 1:1 or 1:2

tC ?ime)lt ﬁgn%%% @ﬁd%(mt ?]HS%% 'Mﬁ?'@% ?cid,bfbfr %kérﬂbl@%e_ lauryl,

di but yi distésirgc mylistyiaoretridacyd Iesters,ahemapfobehmmmial drythe ezirtcesalt oie2gnercdrp1to—

aci o i deBrarSRe At dhuslaibcainats gooaheoh pimiisk, BEMRRyRIiaket-

dodecyimercapto)propionate.

2%,

9. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and atkaline earth metal salts of higher fatty acids, for example, calcium stearate,
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium
palmitate, antimony pyrocatecholate or zinc pyrocatecholate.

10. Nucleating agents, for example inorganic substances such as talcum, metal oxides such
as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably,
alkaline earth metals; organic compounds such as mono- or polycarboxylic acids and the
salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate
or sodium benzoate; polymeric compounds such as ionic copofymers (ionomers).

11._Fillers and reinforcing agents, for example calcium carbonate, silicates, glass fibres,
glass beads, asbestos, talc, kaolin, mica, barium sulfate, metal ‘oxides and hydroxides, car-
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers.

12. Other additives, for example plasticisers, lubricants, emulsmers, pigments, rheology

additives, catalysts, flow-control agents, optical brighteners, ﬂameproofmg agents, antistatic
agents and blowing agents.

13. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;
U.S. 4,338,244, U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;



nyl undecyl ket oxi me, ni ckel conpl exes of 1

‘- phenyl - 4-1 aur oyl - 5- hydr oxypyrazole, with or with- out additional |igands:
2.6. Sterically hindered am nes, for exanple :
bi s(2, 2,6, 6-tetranet hyl -4-pi peridyl)sebacat e,

bis(2, 2,6, 6-tetranet hyl -4-pi peridyl)sucggnate,

bis(1, 2, 2,6, 6-pentanet hyl -4-pi peridyl)sebacate, bis(1l
-octyl oxy-2, 2, 6, 6-tetranet hyl -4-pi peri dyl ) sebacat e,

bis(1,2, 6 I - 4-piperi.- ’ |
- bt yi - DEEABER Bt a1 e A nso ALEBA0e 1 19Rr SddfRReaO DO
1- (2- hy diphsyi} 81y +di-terRbityléaenzbiatansziohbly | -8i7-alj-brebutylidér(R dtamroyingethory)phé-C
NN bi s UErOISIER oBRe: iyl D B VR esIEe RheR ) agngofuran-2-
4- t er t - 0ohg], 2B Mdi-@rtbutli-3-(¢etrwxgpHenyl)berizofusan-2one, - 3-(4-acetoxy-3,5-dimethyiphe-
trisiz, g’(ngr,)%;}Gﬁ%éﬁﬁbg-ﬁéﬁfdfﬁrhﬁ-%féndei":3—{3;',é-&fn{e?ﬁ;ﬁ-h?p?\?é{%ﬁo‘?cyph'enyl)-s,7-di-tert-buty|-
rlreahyl 1 4brehaﬁmiad)2-§b?d,, a-@,ﬂdi?&%iwgphehw-sMrt&frb]»blmyab@jzofqran-a-ca)ne, 3-(2,3-dime-

, 1" -(1, 2-ethanediyl.).-Di. s -tetra- net | perazi none),
4- bengoy&@?’E"Mﬁ%ﬁ‘@%‘?g}‘?é’&i‘?ﬁ%%‘&??%’%; 4- st galroylooxy- 2,2,6,6-tetrame-
t hyl pi peri di ne, _ _ .
S ey B Wit Wt Bbfioh & the Bensdriranands isted UrteY itdnia are Sdded” "
3- n- oct ylin dontediratidnstofafwe tkathplé, G.08 16 10 3%dsaved @n4hd Jalslosight of it polgamibies( 1-

octyl oxy- -fetra hy!l pi_peri dyl ) sebacat e,

bi s{l- O&@p@@t%é&a@ﬁq%%ﬁﬁ% iyp)eri dyl)- succinate, linear or cyclic
condensates of N, N -bis(2,2,6,6-tetranethyl -4-piperidyl)hexane-

t hyl enedi am - olino-2.6-dichlorg.1 3 5-friazine, the cgondensate
of 25 ol aBelbERadCodbIRn: M8mpris birkier Sidiives i Ackiof fp SBmpagens 8"

) - 1, 3, 5- t(b), ireparticularphendlic’aritiogidantslight stabiliydrs offandproeesehmiestabilisers.ondensat e
of 2-chl oro-4, 6-di-(4-n-butylam no-1, 2, 2, 6, 6- pent anet hyl -

pi peridyl)-1,3,5-triazine and 1, 2-bi s(3-am nopropyl am no) et hane,

8- acet y| -Fartimuibelyyprefarrédadeiitives are phenolic antioxidants (item 1 of the list), sterically hin-

5% dodecy 1eied atits' (o2 B Br itk BRSHRReS a0 HogRaniten o 4 of bpdist and

3- dodecy|petoxidel sc@vengnrs (irpen8 afitrietigl)- 4- pi peri dyl ) pyrroli dine-2, 5-di -

. Particularly interesting compossitions are those comprising in addition to components (a) and
(b) as further additive at least one compound of the type of the organic phosphites or phos-
phonites (item 4 of the list).

Other preferred additional additives (stabilisers) are benzofuran-2-ones, such as those
described, inter alia, in U.S. 4,325,863; U.S. 4,338,244; U.S. 5,12'5,31 2; U.S. 5,216,052;

U.S. 5,252,643; DE-A-4 316 611, DE-A-4 316 622, DE-A-4 316 876, EP-A-0 589 839 or
EP-A-0 591 102.

Examples of such benzofuran-2-ones are compounds of formula. -~



one, a m xture of 4-hexadecyl oxy- and

‘4-stearyl oxy-2, 2,6, 6-tetranet hyl pi peridi ne, a conden- sation product of -
N, N -bi's(2, 2, 6, 6-tetranet hyl - 4-pi peridyl ) hexanet hyl enedi am ne and 4-cyc-

| ohexyl am no-2, 6-di chloro-1, 3,5-tri azine, a condensation product of

1, 2- bi s(3-am nopropyl - am no) et hane and{@.,4,6-trichloro-1,3,5-triazine as_
wel | as 4-butylam no-2, 2,6, 6-tetranet hyl - piperidine (CAS Reg. No.

[ 136504-96-6]); N-(2,2,6,6-tetranethyl -4-piperidyl)-n-dodecyl suc- cinimd,
N-(1,2,2,6, 6-pentanet hyl - 4-pi peridyl)-n-dodecyl succi ni m d,

2-undecyl -7,7,9,9-tetra- methyl -1- oxafs 8- di aza- 4- oxo- spi ro[ 4, 5] decane, a
reacti on product of 7,7,9,9-tetrdiigt hy -2-O -14-

cycl oundecyl - 1- oxa- 3, 8- di aza- 4- oxosg 4-5;Q§cane und epi chl orohydrin
1,1-bis(1,2,2,6,6-

pent anet hyl - 4- piperidyloxycarbonyR)§2 4- ﬁ%tgpxyphenyl)ethene

N, N -bis-fornyl-N, N - bi s-

(2,2,6, 6- tetranethyl 4- p|perldyl)hexanefhylenedlanlne di ester of

4- msthoxgv iRyl ene-ma- lonic acid W th

1,2,2,6 pentanethyl 4- hydr oxypi peri di ne, ol y[ met hyl propyl - 3- oxy- 4-

(2, 2, 6, 6-F eisamensubstitatagiqs substiuted sarbegyalie or hetatacyelis armBalicingsysigRtei ¢ aci d
anhydrlqu §“ﬁﬁﬁ ncopolyner with 2,2,6, 6-tetranethyl -4-am nopi peridi ne or
1,2,2,6, 6- pentane - am nopi pe- rldlne 2.7. Oxami des, for exanple

4. 4" - di o yusmd;mn aimleofuozexer@nm&)@!ﬁiopeml cyclghexyias sbloras xy -

5 5 -di-tert-butoxanilide, 2,2'-didodecyloxy-5,5"-di-tert-putoxanilide,

2- et hoxy-2' -ethyl oxanilide, N, N -bis(3-dinmethylam nopropyl oxani de,
2- et hoxy-%mﬂasthmegmlngobﬂhpmdﬁ’ularaBaa tadical otformuda ur-e-(CH,).-C—OR',;

i i ]
—(CH)~C—NR';;), » —(CH)~C—0—A—O0—C—(CH,).—E ,

Il 1l 1l il
—(CH);—C—NR'5G~A—NR'7-C—(CH);—E ; —(CH,);~C—NR'z~A—0—C—(CH,)—E ,

_ /7 \ 1 \ I
—(CH);C—N  N—C—(CH,)~E »-CHz-S8-R's, —CH(CH,)—C—OR, or-D-E,

wherein _

R’ is hydrogen, alkyl of 1 to 18 carbon atoms; alkyl of 2 to 18 carbon atoms which is inter-
rupted by oxygen or sulfur, dialkylaminoalkyl containing a total of 3 to 16 carbon atoms,
cyclopentyl, cyclohexyl, phenyl, or phenyl which is substituted by 1 to3 alkyl radicals con~
taining together no more than 18 carbon atoms;

sis0,1o0r2; .

the substituents R'y; are each independently of one another hydrogen,alkyl of 1 to 18 carbon
atoms, cyclopentyl, cyclohexyl, phenyl, phenyl which is substituted by 1 or 2 alkyl radicals
containing together no more than 16 carbon atoms, a radical of formula -C,H,OH,

' il
-CoHs-0-CHa1 OF  —C,H~0—C—R’,, oOr, together with the linking nitrogen atom, form a

piperidine radical or morphoiine radical;
tis 1to 18;



W th 2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, m xtures of o- and

‘p- met hoxy-di substituted oxanilides and m xtures of o- and -
p- et hoxy-di substituted oxanilldes. 2.8. ’

2- (2- Hydr oxyphenyl )-1.3.5-triazi nes, for exanple
2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)=98.3, 5-trazine,
2-(2-hydroxy-4-octy|oxyphenyl)-4,6-bis(2,4-dinethylphenyl)-1,3,5-triazinef
2- (2, 4-di hydroxyphenyl) -4, 6-bi s(2, 4-di net hyl phenyl )-1 ,3,5-triazine,

2, 4-bi s(2; yd 4-p

pyl oxyph Fl@r%gerh a&ﬁyh%fﬂh\%z&f@mﬂn)atgmg of cyclqalkyl at. 5 to 12 carbon atoms;

2-(2-hyd rmsyaMyiw M'Zlbmhﬁfbdn)atém@whlcﬁ-ma(y‘lbémtéﬁmbtddeby)mﬁ'aden?:o@gehloasi.tlﬂﬁ‘;

:2 3(§ P ?/Idr - y@ hyéj SeenC %‘kyi(gf%ht%q)é c?artf'onGatgrlng(c%:clAépgrl'utgF wé(ér%r}?f pRJAy}'_p%enyl or
2- (2- hy drissfigylwtiich eQlstRuted B n)or R-atkybrddica( orfaifingtdduther Mo mydre tHan31&edrt i -

azi ne,

2-[ 2- hydrRRRA8MED  hydr oxy- 3- but yI oxy- pr opoxy) phenyl [ - 4, 6- bi s( 2, 4- di net hyl ) -

%,3 5- t(rjIR’1ﬁ§aIk?l,of1to180arbonatom? I vl -4 6. bi (2. 4. d ol
- rQx r C oxy- propyl ox enyl]-4, 6-bi s(2,4-dinmet

)[13y ngv'% ;- 3r K%y - propyl oxy) phenyl ] ( y

i 54 ( docthésshbstuuiénts aepm‘ecewh thdaperidently 6Dhe viher Rydvogem sy plaakyl thé thobi s( 2,
i Y azl ne,

12 hyarB® a?ac%nime&eﬁéoaéaa@w 8191% iy 189 ARG ey 1 acicl of formul

bi s(2, 4- di met hyl pgenyl) -1, 3, 5-tri agi ne,

2- (2- hydr oxy- 4- heuyloxy)phenyl 4, 64{di phenyl -1, 3,5- triazine,

2- ( 2- hydr oxy(CHYEEIF gh8hy Hr(GH=BrpNEyy; - -1W*39"§mtss Ragand R’y have the

2,4,6-tris(2-hydroxy-4-(3- butoxy-2-hydroxy-propoxy)phenyl]-1,3,5-triazine,

2- ( 2- hydr megmihgsgited-abopd;- net hoxyphenyl) 6- phenyl -1 , 3,5-tri azi ne,

2-{2- hydr | hexyl -1 -oxy) - 2-hydroxypropy|oxy]phenyl}-

4, 6- bIS(2€§¥%?ﬁ%%hgﬁBﬁéﬂ§|) 1 ,3,5-triazine. 3. Metal deactivators, for

exanpl e N, N -di phenyl oxam de, N-salicylal-N -salicyloyl hydrazine,

N, N - bi s(salicyloyl) hydrazine, :

N, N -bi s(3,5-di-tert-butyl -4-hydroxyp
3-salicyloylamno-1,2,4-triazol e,Rhi s
oxani | i de, i sopht hal oyl

yl propi onyl ) hydrazi ne,
enzyl i dene) oxal yl di hydrazi de,

wherein R'y4, R's2 and R'y4 have the meanings cited above; and
R'1s is hydrogen, alky! of 1 to 20 carbon atoms, cyclopentyl, cyclohexyl, chloro or a radical of

: o [
formula —CH—~C—OR',, Of —CH;—~C—N(R',), .Wherein R';g and R’;; have the

meanings cited above, or R'y5, together with R'y4, is a tetramethylene radical.

Those benzofuran-2-ones are preferred, wherein R'y3 is hydrogen, alkyl of 1 to 12 carbon

.

atoms, cyclopentyl, cyclohexyl, chioro or a radical of formula -—(c}-lz)st—-g—o;q'16 ,

i
—(CHy)—~C—N(R',;), or-D-E, wherein s, R'ss, R'17, D and E have the meanings given



- 15 - di hydrazi de, sebacoyl bisphenyl hydrazi de, N, N -di acetyl adi poyl

'di hydrazide, N, N -bis(salicyl- oyl)oxalyl dihydrazide, -
N, N - bi's(salicyl oyl)thiopropionyl dihydrazide. 4. Phosphites and :
phosphonites, for exanple triphenyl phosphite, diphenyl alkyl phosphites,
phenyl dial kyl phosphites, tris(nonyl phegyl) phosphite, trilauryl
phosphite, trioctadecyl phos- phite, distearyl pentaerythritol dlphosphlte
tris(2,4- di-tert-butylphenyl) phosphi te, diisodecyl pentaerythritol

di phosphi byhss ( - di - ) t t | L4,

b1 52, 6- AOve PR At sk SR BB ANy B Y48

dii sodecyh&xxypent aeryt hritol diphos- phite,

bi s(2,4-di-tert-butyl -6-methyl phenyl)pentaerythritol diphosphite,
bis(2,4,6-tris(tert-bu- tyl phenyl)pentaerythritol diphosphite, tristearyl
sor bi t ol @theppreésstedibenzofutansd-os¢Lars-thivse, eherdiruRY is phamylydriphényl whishissuty| ene

di phosphg tr I Lb

gl -1 sy s of A3 sBitkls ohyaly g Bo o gl o cofue e e
2- et hyl -fidoegen| B':gib-hydroge odalkyl[of i it 12>camlooabdms;| n,
bis(2,4-di-tert-butyl-6-nethyl phenyl) net hyl phosphite,
bis(2,4-di-tert-butyl-6- nethyl phenyl)ethyl phosp¥ite,

2,2", 2" - nRY7is hpdrogers alkyl 611 ©(12 Girbdn &omispt Fa(drgft-chudarl,- 1, 1' - bi phenyl -
2,2' -diyl)phosphite],

2-ethyl hexyl (3,3",5,5 -tetra-tert-butyl -1, 1'-bi phenyl -2, 2" -di yl ) phosphi te.
Especially preferjjed are the follow ng phosphites:

Tri s(2, 4- di— (oM}~ ONRpe ror-D-B R i ihydrogdm, gikd/laof [1eto 2D cafin a@r’o@, Gei gy),
trls(nonylphenyl) phosphite,

] il : .
—CH;—C—OR',; Of —CH;—C—N(R,;), ,Oor R's5, together with R'y,, isa

tetramethylene radical, s, R'i, R'rz, D and E having the meanings stated at the outset.

Particularly interesting benzofuran-2-ones are also those, wherein R’y is hydrogen, alkyl of
1 to 12 carbon atoms or -D-E; R’y and R'y4 are each independently of the other hydrogen or

alkyl of 1 to 4 carbon atoms; and R’y is alkyl of 1 to 20 carbon atoms, D and E having the
meanings stated at the outset.

Of special interest are, finally, also those benzofuran-2-ones, wherein R’y; is alkyl of 1 to 4
carbon atoms or -D-E; R’z and R'y4 are hydrogen; and R'ss is alkyl of 1 to 4 carbon atoms,
cyclopentyl or cyclohexyl, D being a group -C(R’s1)2- and E a radical of formula

the substituents R’ are identical or different and are each alkyl of 1 to 4 carbon atoms, and
R’11, R'12, R'14 and R’ys have the given meanings.



[err] 5. Hydroxylam nes, for exanple N, N-di benzyl hydroxyl am ne,
*NN- di et hyl hydroxyl am ne, N, N di octyl hydroxyl am ne,
NN- di | auryl hydr oxyl am ne, N, N-ditetradecyl hydroxyl am ne, N, N-di he-

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

N- hexadecyl - N- oct adecyl hydr oxyl - ami nego.

N- hept adecyl - N- oct adecyl hydr oxyl am ne, N; N-di al kyl hydr oxyl am ne deri ved
from hyd- rogenat ed tallow am ne. 6. Ni t rones for exarrpl e

N benzyl - aI pha- phenyl - et h pha met h rone, .N-oc-
byl <l o BEyht i dadifoahy Bider benzturs 2 s sh Mt Wb Wide S Gnd they
N-tetr adﬁﬁy|be8dré§§ht firf théoc)dmpmsmbﬂslef thi inventioh@n amounts of for example, 0.0001 to

Rfﬁggggé’% f 9 ent & ?rﬁﬁ% ﬁ: ! T'°o?|§ %():(twe|gel'(\;ty ore %pe}era%@ &966Y'10% & By'®

N- ocat adggight.al pha pent adecyl -ni trone, N- heptadecyl -al pha- hep-
t adecyl - ni t rone, N-octadecyl -al pha-hexadecyl-nitrone, nitrone derived from
N, N-di al kyl hydro- xyl am ne derived from hydrogenated tallow amne. 7.

Thi osynergdé mrpomronasf %mpen@htl(apar}d o;bttvnadmhe:padumiee 151 cdhﬁabﬁemmh) [poly-
t hi odi pro Per oxi d scavg&gers

| onat e. . 0
o i POSRT o PAAGLIaT 15 RSV HowNATP DPos, Joraepiple Pafore,enates
tridecyl npuldtigor &8¢ 6¢RipplyngZtheidiksolved op'dispeesedi donpbnkht () t& coRpondtitda),

with or without subsequent evaporation of the solvent. Component (b) can also be added to
the materials to be stabilised [component (a)] in the form of a masterbatch which contains
tHiese components in a concentration of, for example, 2.5 to 25 %.

Component (b) can also be added before or during polymerisation or before crosslinking.

Component (b) can be incorporated into the component (a) to be stabilised in pure form or
encapsulated in waxes, oils, or polymers.

Component (b) can also be sprayed onto the component (a) to be stabilised. It is able to di-
lute other additives (e.g. the conventional additives indicated above) or their melts so that
they can be sp;ayed also together with these additives onto the component (a) to be stabi-
lised. Addition by sbrayiﬁg during the deactivation of the polymerisation catalysts is particu-
larly advantageous, it beihg possible to carry out spraying using, for example, the steam
used for deactivation.

The polyamides, polyesters or polyacetals thus stabilised can be used in a very wide range
of forms, typically including films, fibres, filaments, moulded articles, profiles, or as binders
for paint systems, in particular powder coating compositions, adhesives or putties.

Component (b) is partiéularly suitable for use aé processing stabiliser (heat stabiliser). For
this purpose, it is usefully added to component (a) before or duting processing.

Accordingly, a preferred embodiment of this invention is the use of component (b) as stabi-
liser, in particular as processing stabiliser (heat stabiliser), for stabilising polyamides, poly-
esters or polyacetals against oxidative, thermal and/or light-induced degradation.
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benzi m dazol e, zinc dibutyidithiocarbamate, dioctadecyl disulfide,
-pentaerythritol tetrakis([err]- dodecyl nmercapto)propionate. 9. Basic
co-stabilisers, for exanple melam ne, polyvinylpyrrolidone, dicyandiam de
triallyl cyanurate, urea derivatives, hydrazi ne derivatives, an nes,

pol yam des, pol yurethanes, alkali netalggalts and al kaline earth netal
salts of higher fatty acids, for exanple, calciumstearate, zinc stearate,
magnesi um behenat e, nmagnesi um stearate, sodiumricinol eate and potassi um
pal mtate, antinony pyrocatecholate or zinc pyrocatechol ate. 10. Nucl eating
agents, for exanple inorganic substances such as tal cum netal oxides such
as titaniCompbneni (b isodistimagisted binits addantagéuus moke behavioupdrealitie discobationt es

of , pref ek bl al.kal i n art 0 unds such as nono- or
poI ycar bc?xg'iei ﬁédl YN 5% @e?et asrﬁﬁsoiyapﬁfg} gﬂ rages%}?\%ért_ but yl benzoi ¢ aci d,
adi pi ¢ acid, diphenylacetic acid, sodium succinate or sodi um benzoat e;
polynerlc conpoun such,as ,joni.c copolyners (igonaoters). 11..Fi|llers and

r ei nf or i 58@]% g'us frypntigroalse Leiigs 8‘?3# CHB (ﬁfaﬁ?%b‘ﬁ%?q % 886’3@30%9 pglggs%?ri Yres,
gl ass be@dﬁyacét&b uﬁéi ,oxtdah@a thevfrial and/ot ﬂ@'lt-ulitarc'ed egradatdrg ,whmht pocessi ebds- and
hydrOX|des hite,, wood f| U and flours fibers of

oY e aptisey Meomatiing I of ApRiung 1. sRpatenarat fabt A1 ommtel | or enaml o

plast|C|sers | ubricants, enulsifiers, plgnents rheology addltlves

ant s at | RGNS ?ﬁé*""sﬁeaﬁsﬁ%&a%gtﬁﬁtgv%% VIG5 Shiora BRE BPioh oL

f or exanbyewdigtitse di sclosed in U S. 4, 325 863; U. S. 4,338,244; U. S
5,175, 312; U. S. 5,216,052; US. 5 252, 643; DE- A-4316611,

Example 1: Stabilisation of polyamide 12.

100 parts of unstabilised pofyamide 12 granules (Grilamid®L 20 G, of EMS, Switzerland) are
powdered by cryogenic grinding and charged with the stabilisers listed in Table 1. This mix-
ture is mixed in a Henschel mixer for 2 minutes at 70°C. The powder so obtained is then
| dried at 80°C for 6 hours and is then extruded in a twin-screw extruder (type Berstorff) at a
maximum of 210°C and then granulated. The granules obtained are injection moulded in an
injection moulding apparatus (type Engel) at a maximum of 220°C to dumbbells 1.0 mm thick

and 67 mm long. The yellowness indes (Y1) of these dumbbelis is determined in accordance
with ASTM D 1925-70. Low Y1 values denote little discoloration, high Y1 values strong disco-
loration of the samples. The less discoloration, the more effective the stabiliser or the stabi-
liser mixture. The results are compiled in Table 1.
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-18- DE- A-4316622; DE- A-4316876; EP-A-0589839 or EP-A-0591102 or
*3-[4-(2-acet oxyet hoxy)- phenyl]-5,7-di-tert-butyl-benzof uran-2-one,
5,7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy) phe- nyl]benzof uran- 2-one, ~
3,3 -bis[5,7-di-tert-butyl -3-(4-[2-hydroxyet hoxy] phenyl ) benzof uran-2- one],
5,7-di-tert-butyl -3-(4-et hoxyphenyl ) bergof ur an- 2- one,

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

3- (3, 5-di et hyl - 4- pi val oyl oxyphenyl )-5, 7-di -tert-butyl - benzof uran-2-one,
3- (3, 4-di met hyl phenyl )-5, 7-di -tert-butyl - benzof uran-2-one, 3-(2, 3-di nme-

t hyl phenyl )-5, 7-di -tert-butyl - benzof uran-2-one. The costabilisers, with the
exception of the be &%qr anones Ilsted under |tem 13 are added in
concentrations of, p . ' al wei ght of
t he pol yam de, poI @ﬁﬁ% to be sté{lellbwmss.mMe preferred
conposi tions corrpr' é% in aditiodumubeﬁs)rrponents (a) and

(b), in particul arl-prenrse ' St-eriot+ser-s—oy / and

processi ng stabili $ dd additigyes are phenolic
antioxidants (iten he 3 ' ¢S (item2.6 .
of the list), pho [ 3 @ em 4 of gde |ist) and peroxide
scavengers (i tem Particularly interesting compositions are
t hose conprising ijn a,(édltlgrbot%| REH S (a and (lygas furgher additive

at | east one conp

phos-
phonites (item4

1 925 % Irganox®1098”

16 | 0.50 % Irganox®1098" 10.7

1™ | 0.25 % component (b)? 6.3

1g® |0.50% component (b)? 6.4
0.25 % |rgafos°1 68"

4® | 025 % lrganox*1098" 76

0.25 % Irgafos®168°

1 | 0-25 % component (b)? 57
0.25 % Irgafos®168" '

1@ | 025 % Irganox®245” 53
0.25 % lrgafos®129

4@ | 025 % irganox®1098" 6.0
0.25 % Irgafos®12® )

» | 0.25 % component (b)®
m 0.25 % Irgafos®129 3.4

a) Comparison Example.
b) Example of this invention.

-

c) Irganox®245 (Ciba Spezialitditenchemie AG) denotes a compound of formula AO-1



O her preferred additional additives (stabilisers) are benzofuran-2-ones,
'such as those described, inter alia, in US. 4,325, 863; U S. 4, 338,244; -
U S 5,175,312; U S 5,216,052; U S. 5,252,643; DE-A-4 316 611, DE-A-4 316
622, DE-A-4 316 876, EP-A-0 589 839 or EP-A-0 591 102. Exanpl es of such
benzof uran- 2- ones are conpounds of foruonpda [err] wherein R [err] is an_
unsubstituted or substituted carbocyclic or heterocyclic aromatic ring
system R 12 is hydrogen; R [err] is hydrogen, alkyl of 1 to 12 carbon
atoms, cyclopentyl, cyclohexyl or chloro; R 13 has the neaning of R [err]
or R‘[err] UECIS radical of forrmula [err] [err] V\,hereng: 3r] S

hydr ogen, al ky <o 31 to 18 carbon atons; alkyl of 2 to Egr bon atons
which is iM6r-\rupted by oxygen or sulfur gi al kyl am noa y]\of,pntal ning a

o e el S Bt (B

o&gt he no nore
than 18 carbon Atons; s is 0 1 or 2; )
CH, CH,

d) Irganox®1098 (Ciba Spezialititenchemie AG) denotes a compound of formula AO2

H,C
\ _CH, : Hac\c /CH:,,
H,C” 0 2 ~CH,
HO CHz~CH;—C—NH——(CH,);~NH—C—CH;z-CH; OH  (AO2)
H,C CH
\/c\ | P
CH, Cth HC™ “on,
e) Component (b) denotes the corhpound of formula |
H.C
*\ _CH, HSC\ /CHs
-G ' Cc
H,C 0 ﬁ ~ CH, '
HO CH;—CH;—C—NH~—(CH,);—NH—C~—CHz-CH; OH )
CH, . CH,

f) Irgafos®168 (Ciba Spezialititenchemie AG) denotes tris(2,4-di-tert-butylphenyl)phos-
phite.

g) Irgafos®12 (Ciba Spezialitdtenchemie AG) denotes 2,2',2"-nitrilo[triethyl-tris(3,3'5,5'
tetra-tert-butyl-1,1"-biphenyi-2,2'-diyl)phosphite}; Chemical Abstract registry number:
80410-33-9, and represents the compound of formula B.



t he substituents R 17 are each independently of one another hydrogen, al kyl
of 1 to 18 carbon atons, cyclopentyl, cyclohexyl, phenyl, phenyl which is-
substituted by 1 or 2 al kyl radicals containing together no nore than 16 -
carbon atons, a radical of formula -Clerr]Herr]OH, [err] or [err] or,

t oget her mnth the |inking nitrogen atQ®g.forma piperidine radical or )
norpholine radical; t is 1 to 18; -20 - R [err] is hydrogen, alkyl of 1
to 22 carbon atonms or cycl oal kyl of 5to 12 carbon atoms; A is al kyl ene of
2 to 22 carbon atons which nay be interrupted by nitrogen oxygen or
sulfur; R [err] is hydrogen, alkyl c%%#?to 18 carjbon atons, cycl opentyl,
cycl ohexyl, phenyl; phe@¥,), heR ?éh i s substituted by 1 or 2 alkyl
radi cal containing together nd e than 16 car- Jbon atonms; R [err] is

al kyl of 1 to 18 carbjon atons; 00-, -S-, -S¢, -3S02- or -C(R 21)2-;
the substituents R[efr] are eac |n de@ﬁ N he othf hydr ogen or
derr]-Clerr]alkyl, the two R '§pntaln|ﬂb £ ether B) 16 carbon
atons, R [err] also being phe ' radical of fforrmula [err] meanings
cited above; (CH,),C :

C{CH),

Example 2: Stabilisation of polyamide 6.

100 parts of unstabilised polyamide 6 Qranules (Ultramid®B3S, of BASF) are powdered by
cryogenic grinding and are charged with the stabilisers listed in Table 2. This mixture is then
mixed in a Henschel mixer for 2 minutes at 70°C. The powder to obtained is then dried at
80°C for 6 hours and extruded in a twin-screw extruder (type Berstorff) at a maximum of
240°C and then granulated. The granules obtained are injection moulded in an injection
moulding apparatus at a maximum of 240°C to little rods 4 x 6 mm thick and 50 mm long.
These rods are aged in a circulating air oven at 150°C. The time it takes for the impact

strength of the rods to fall to 80 KJ/m?is measured in hours. The longer the time, the better
the stabilisation. The results are compiled in Table 2.

Table 2: Impact strength in oven ageing test at 150°C

- -Time in hours at 150°C until
Example Stabiliser reaching an impact  strength of
80.KJ/m?
23 —_ 2
2b® | 0.25 % Irganox®245° 28
2c¢” | 0.25 % Irganox®1098 .30
2d”® | 0.25 % component (b)* 38

See end of Table 1 for the explanation on footnotes a) to e).



Eis aradical of fornula [err] wherein R[err], R[err] and R [err] have
‘the neanings cited above; and R [err] is hydrogen, alkyl of 1 to 20 carbon
at ons, ‘cycl opentyl, cyclohexyl, chloro or a radical of fornula [err] or
[err] ,wherein R[err] and R [err] have the neanings cited above, or
R[err], together with R[err], is a teganethylene radical. Those )
benzof uran- 2-ones are preferred, wherein R[err] is hydrogen, alkyl of 1 to
12 carbon atons, cyclopentyl, cyclohexyl, chloro or a radical of fornula

i ven  Expfls RerupHi FRuPrgrom b SR dETMS 1o 1o 16 carbon
at ons, cyclopentyl or cyclo- hei(yl. O her prefgrre;:l benz?fur?{]- 2-eones argr
2 ar iyt "o 00Pel &1 Lttt SO0 apBler TISHHpr Y dibesBed 4wl G SR 3 1

hydr Ogencalauhﬁétéératéaﬂid’ﬂltﬁ)ﬂﬁlstéﬂim@lré(liéte@fn ‘ﬂamés 3,24 §d BOTh@powBer iKtHeh exa
hydrogen, alkyl of 1 to carbon atons err] [err] or -D-E R [err]

hydr ogen truded 91 a graximyrg 0269%} e mrbwsthei%gr@puleﬁ iy '@mwn myoulded @ anp | injec-

Eoﬁgarﬁgt'%gbr@'&ﬁe ﬂ%%argllygtag ] rﬁ%xuﬁﬁ%t%{é@% to %%téigtls '2 thim ﬁ'uékeﬁb]mm w%!e anQ and

60 mm long. The other part of the granules is injection moulded in an injection moulding

apparatus at a maximum of 200°C to little rods 4 x 6 mm thick and 50 mm long. |

Thermogravimetrical measurement is carried out isothermally on part of these platelets un-
der a stream of air at 220°C. The time until the platelets lose 3 %, 6 % and 10 % of their

weight is measured in minutes. The longer the time, the better the stabilisation. The results
are compiled in Table 3.

Table 3: Thermogravimetrical measurement at 220°C

Time in minutes until
reaching a weight

Example Stabiliser loss of
3% | 6% | 10%
[ 3a® |0.30 % Irganox®245° 53 | 70 88
3b” | 0.30 % Irganox®1098" 78 | 103 | 127
3c® |0.30% component(t)® | 82 | 114 | 157

See end of Table 1 for the explanation on footnotes a) to e).

An oven ageing test is carried out on another part of the platelets at 140°C. The platelets are
aged in a circulating air oven at 140°C, and the time until the platelets lose 2 % of their

weight is measured in hours. The longer the time, the better the stabilisation. The results are
compiied in Table 4.



Particularly interesting benzofuran-2-ones are also those, wherein R 13 is
- hydrogen, alkyl of 1 to 12 carbon atons or -D-E; R 12 and R 14 are each -
i ndependent|ly of the other hydrogen or alkyl of 1 to 4 carbon atons; and
R[err] is alkyl of 1 to 20 carbon atonms, D and E.havi ng t he meani ngs
stated at the outset. O special interegt are, finally, also those

benzof uran- 2- ones, wherein R 13 is alkyl of 1 to 4 carbon atons or -D-E;

R 12 and R 14 are hydrogen; and R [er] is alkyl of 1 to 4 carbon atons,
cycl opentyl or cyclohexyl, D being a group -C(R 21)2- and E a radical of
formula [err] the substituents R [err] are identical or different and are

each al kyl of 1 4 rbon atons, and Rlerr] R[err], RJ[err] and
R [err] have tkjag‘e\$wmn¢$§ja oven ag%_te[sﬁtni% uot—of—additi-gnral | y added

benzof uran-2-ones can yary within wde |inftsmanAhbieXiniBréadfingr psent in
the conpositiofXamplen| s inveRabileer n amoupt s’ gfweigiRllo®caBhke, 0f 0001 to 5

% by weight, prneferably of 0 .001 to 2 %bylwsight _—_npre pr y of 0.01

to 2 % by weigiit. rldhe # | f conmponent (b)13§5d' optional] further
additives into cor:%one 1?'?’?5{3?‘?%%+’§?4€m de, I pol yester or polyvacethl] is

carried out by jknQug ng ds, for | e pefore or er noul di pg or also
by appl yi ng thg dlc‘s'gsol égi%o?” !@Fgﬁg‘?é@pcombonent (b)ﬁﬁg conponen} (a),

3™ | 0.30 % component (b)? - 2700

- See end of Table 1 for the explanation on footnotes a) to e).

The 4 x 6 mm thick and 50 mm long rods are also subjected to an oven ageing test in a cir-
culating air oven at 140°C, measuring the time in hours until the impact strength of the rods
has fallen from the original 110 KJ/m® to 90 KJ/m®. The longer the time, the better the stabi-
lisation. The results are compiled in Table 5.

Table 5: Impact strength in oven ageing test at 140°C

_ Time in hours at 140°C until reaching
Example Stabiliser an impact strength of 90 KJ/m?
2g® | 0.30 % irganox®245° 770
2h® | 0.30 % Irganox®1098? 800
2P 0.30 % component (b)® . 1250

See end of Table 1 for the explanation on footnotes a) to e).



with or withqout subséguent-evaporation of the solvent. Conponent (b) can
-al so be addgg”ﬂll I- erials to be stabilised [conponent (a)] in the form
of a master " 1 ns these conponents in a concentration of, for
exanple, 2.5 to 23 9 Co M ent (b) can al so be added before or during

pol ynerisation or before crosslinking. 4gpnponent (b) can be i ncor por at ed
into the conponent (a) to be stabilised in pure formor encapsulated in ~
waxes, oils, or polyners. Conponent (b) can also be sprayed onto the
conponent (a) to be stabilised. It is able to di- lute other additives
(e.g. thWhatjsclaimedisil additives indicated above) or their nelts so that
they can be sprayed al so together with these additives onto the conponent
(a) to be stabi- lised. Addition by spraying during the deactivation of the
pol yner i dah eompesttian.whieh ¢ampsigesi cu- |arly advantageous, it being possible
to carry o SARMY Hapst .on.
The pol yama?:le?aim yest gﬁgr&% §acet a'ﬁgh Eé“hﬁxsb'?ic?g%flb?&lﬁgtg/gf g?rﬁ ggsuggéydl n a
very w de raﬁQ@e emn,&'@pl caI ly including filnms, fibres, filanents,

noul ded ar nn as binders for paint systens, in particular
powder canJ ng cor&@?ltofmu%{dheswes or putties. Conponent (b) is
particul arly sw tabl e for use as processing stabiliser (heat stabiliser).
For this pu is usefully added to conponent (a) before or during
processi ng. A cor@l.qngly, a preferred enbodi ment of this Hyen9sn is the
use of corrponerﬂ (b’) as stabig liser, in partlcul ar as procesgl ng
stabiliser abiliser), ”for stabl lisi ngu( a) pol yam deg, p}!ﬂsyes{ ers or

pol yacet al sz abee L RRLIREHFRNPL O BAL T gradat on
W e

CH,

with the proviso that, if component (a) is a polyamide, then the composition contains no
metal hypophosphite and no copper salt of an organic acid.

2. A composition according to claim 1, wherein the polyamide is polyamide 6, poly-
amide 6.6, polyamide 4.6, polyamide 11 or polyamide 12, or a copolymer thereof.

3. A composition according to claim 1, wherein the polyester is PET, PETG or PBT, or a
copolymer thereof.

4. A composition according to claim 1, wherein the polyacetal is a homopolymer or a copoly-
mer.

5. A composition according to claim 1, wherein component (b) is present in an amount of .
0.01 to 1 %, based on the weight of component (a).

6. A composition according to claim 1, which additionally comprises further additives be-
sides components (a) and (b). ’ |

7. A composition according to claim 6, wherein the further additives are phenolic antioxi-
dants, light stabilisers or/and processing stabilisers.
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-23 ovi S0 that 7T conponent (a) is a polyam de, then conponent (b)

wn ﬂm po- phosphite and no copper salt of an organic acid;
aﬂ that, if conponent (a) is a polyester-polyether

copolyrrer t hens conmponent (b) contains no organotin conpound. Conponent (b)

i s distinguished by its advantageous codgur behaviour, i.e. little

di scol oration of the pol yam des, polyesters and pol yacet als, during

processi ng. Accordingly, this invention also relates to a process for

stabi lisin a) a.pol yam de, polyester or ce a st ., oxi

hermal - Andy TtnRR ARG Jo BRI Bahrrel tRmnRT St 8% Bt Pt EBhboi

‘i ncor por af thegypeof thé oRJapic)hoEpHite, or phosphohiter i al at | east one conponent (b)

with the proviso that, if conponent (a) is a polyanmde, then conponent (b)

cont ai ns no netal hypo- phosphite and no copper salt of an organic acid;

and }NI thot tpe%mﬁméum dcberdingitd cRérmeo whstsir( thi finthex aﬂdihyeistainea:o bglt_ﬁbdxfap?tfnd

copol yner, then co contains no organotin compoun e follow ng

Exanpl es ”hedw%%fttgggﬁ'ézq%‘ﬁé%kﬁ'@ﬁ in greater detail. Parts and percentages

are by weight. Exanple 1: Stabilisation of polyam de 12. 100 parts of

unstabilised poI yam de 12 granules [Gilamd L 20 g M, of EMS Swtzer-

| and] ar dOpdwatorcess 1oy stabiisihe @ ROAMINE: RAlestal of Relvaertalfgainst gidative, tharmal s

listed ip Ewa thndutBt aataﬁérewrﬁc%ofﬁsts!es ircofsatiieh, i h@lo, %aﬂ‘:ﬁb‘l es
at 70[errn T%‘i;?;aeer egt) obtained |s- tten dried at 80[eér‘@:]n%€ hour s

and is tAipieatls WB“EW@?&F@W“@)@?F‘?H& (type Berstorff)

11. Use of component (b) according to claim 1 as stabiliser for protecting polyamides, poly-
esters or polyacetals against oxidative, thermal and/or light-induced degradation.
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at a maxi mum of 210[err]C and then granul ated. The granul es obtai ned are
injection noulded in an injection noul ding apparatus (type Engel) at a

maxi mrum of 220[err]C to dunbbells 1.0 mmthick and 67 mm | ong. The
yel | owness index (Yl) of these dunbbells is determined in accor- dance wth
ASTM D 1925-70. Low Yl values denote ligjle discoloration, high Yl values
strong discoloration of the sanples. The |ees discoloration, the nore i
effective the stabiliser or the stabiliser mixture. The results are

conpiled in Table 1. -24 - Table 1: Yellowness index Exanple
Stabilisers (dunbbells) 1 aferr]

6.7 1 bl eAyslract A teDlelbEg@nox[err] 245[err] 8.9 1cferr] 0.50 %
| rganox[ err]2Z45[err] 9.6 1d[err] 0.25 % I rganox[err]1098[err]
9.2 lef[err] 0.50 % Irganox[err]1098[err] 10.7 1f[err] 0.25 %

g 0 ”ponentTrﬁQ}'t[/@ﬁtfg]w relates to comFosmon@ c%mjpﬁ[sﬁbr(zl) a p&ya‘ftﬁd% W’G&iﬁ?@ﬁbé@&é&élr ]
' t erarn]d (b) as stablhser e cr:]é)n)w(po%rnti of formula l

H.C CH
3\ _CH, HSC\ Pt
H,C | lol CH, 0
HO CH;—CH;—C—NH—(CH,);—NH—C—CH;-CH; OH
CH, CH,

with the proviso that, if component (a) is a polyamide then the composition contains no metal
hypophosphite and no copper salt of an organic acid; to the use of the compound of formula
| for stabilising polyamide, polyester or polyacetal against oxidative, thermal and/or light-in-
duced degradation as well as to a process for stabilising these plastic materials.
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25 %Wlrgafos[err]168[err] li[err] 0.25 %Irganox[err]1098[err]-}';-u-a

e e

rgafos[err] 168[err] 1k[err] 0.25 % trganox9245c) 5.3 0.25 %

0.
7.6 0.25 %lrgafos[err]168[err] 1ib) 0.25 % conponent (b)[err] 0.25 %
I
I

r gaf osl :
| rgafos[err]12[err] 1nferr] 0. 25 % conponent (b)[err]l‘c) "25'5’0/" :
Irgafos[err]12[err] a) Conparison Exanple. b) Exanple of t"hT‘S"‘T nvent’r‘OTT.
| rganox[ err] 245 (C ba Spezialitatencheni e1AG denotes ajcg

AO 1

denotes a conpound of fornula AO2 [err]

29) 1ll[err] 0.25 %/ rganox[err] 1098[ err] : 6.-0..0.-25--9%:

ST

Nﬁpé:soﬁg rimul a
25 - [err] d) Irganox[err] 1098 (G ba Spezi al |i 1 eme

!
Stabilisation of polyamide, polyester and polyacetal _ 5&

et g

The present invention relates to compositions comprising a polﬁamlde polyester or polyke-
tone, to a specific phenolic antioxidant, to the use thereof for stabilising polyamides, poly-
esters or polyacetals against oxidative, thermal and/or light-induced degradation as well as
to a process for stabilising these plastic materials.

It is known from US patent specifications 3,691,131 and 3,860,558 that polyamides may be
stabilised with phenolic antioxidants in the presence of metal hypophosphites, such as
potassium hypophosphite or sodium hypophosphite, and of copper salts of organic acids.

in polyamides, polyesters or polyacetals, these known stabiliser mixtures cannot meet all the
demands made on them. It is known that such stabiliser mixtures reduce the starting colour
as well as the colour development of the polyamide during oven ageing and that they further-
more reduce the impairment of the mechanicai properties of the polyamide to during oven
ageing and exposure to light.

it has now been found that a specific phenolic antioxidant, which is seiected from US patent
specifications 3,691,131 and 3,860,558, is particularly suitable as stabiliser for polyamides,
polyesters or polyacetals in the absence of metal hypophosphites and copper salts of orga-
nic acids. The polyamides, polyesters or polyacetals stabilised in this manner have improved
properties with regard to oxidative, thermal or/und light-induced degradation.

Accordingly, this invention relates to compositions comprising

a) a polyamide, polyester or polyacetal which is subject to oxidative, thermal or light-in-
duced degradation, and

b) the compound of formula |

H C '
_CH, H3C\ /CHa
HaC 0] (’? C\ CH,
D,
HO CH;—CH;—C—NH—(CH,);—NH—C —CH;CH; OH M
CH



e) Conponent (b) denotes the conpound of fornula I [err]
(Ci ba Spezialitatenchem e AG denotes tris(2,4-di-tert- but yl
phite. g) Irgafos[err]12 (C ba Spezialitatenchem e AG defofes
2,2",2"-nitrilo[triethyl-tris(3,3 5,5 - tetra-tert-butyl-1, :
' - bi phenyl -2, 2' -di yl ) phosphite]; Cheni®al Abstract regi sjy;_nunber:

80410-33-9, and represents the conpound of formula B. 26 - [err]

Exanpl e 2: Stabilisation of polyam de 6. 100 parts of unstabilised

pol yam de 6 granules (Utram d[err] B3S, of BASF) are powdered by cryogenic
gri ndi ng and are charged with the stabilisers listed in Table 2. This

m xture heq a Henschel mxer for 2 mnutes at 70[err]C. The
powder to obtained is then dried at 80[err]C for 6 hours and extruded in a
tw n-screw extruder (type Berstorff) at a maxi mum of 240[err]C and then

gr anul &tanlisatioreotpalyarnids, puiijtestenadd golgadetglect i on noul ded in an injection
moul di ng” apparatus at a naxi mum of 240[err]Cto little rods 4 x 6 nmthick
and 50 mm | ong. These rods are aged in a circulating air oven at 150[err]C.
The t i nghistinvealiersrelates toheompysiions somprsgind(ad polyamidelpalyesieslor pelyac@al,

KI/l er bhg {5} SLRRbsEFtne LohRYlRa of Bfmlig7ger the time, the better

H,C
S\ __CH, He ,CHs
.C o Co
H,C ﬁ CH,
I
HO CHz—~CHz—C—NH—(CH,);—NH—C—CH;CH; on O
CH, ' CH,

with the proviso that, if component (a) is a polyamide then the compasition contairs no metal
hypophaosphite and no copper salit of an organic acid; to the use of the compound of formula
| for stabilising polyamide, polyester or polyacetal against oxidative, thermal and/or light-in-
duced degradation as well as to a process for stabilising these plastic materials.

No figure suggested
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the stabilisation. The results are conpiled in Table 2. W@FM [{Ym&ﬁ{ﬂ'
strength in oven ageing test ‘at 150[err]C Time in hours}{a Nulcrr At i
Exanpl e St abi | i ser reachi ng an inpact strepgt 3f .ﬁQ Jiiler
2a[err] 2 ob[err] | p. 25 oy

| rganox[ err] 245[ er] 28 2c[err] -2-0.25 % |l rganox{ etr] 1098 err]
30 2d[err] 0.25 % conponent (b)[err] ' 38 See Bnd of Tabl e 1 for

1, et
‘|.' \’i_:'-wgf-!';':

rees

t he expl anation on footnotes a) to e). -27 - Exanmpl e-3+~Stabit

I \JLGUIIIDQLIU_l]

pol yoxy mafithythe oSy elay, e icoBohdnt 1@9 usoarﬁcsyamﬁudel ngieAakhé icoR@oRdA eomaing iy
(Hostafo"ér;[t rr] C,, Hoechst) are mxed with 0 %oflﬁalm um st ear at e, and
with the BIYPPRIRGsEhie ap BOF?PpPél%'é@f@OEQaQW(PCS’ and with HRigjerovise thatdhcem-

truded atpoperreps) @mp@fyeét%%swéﬂq@f UG thedf th AR WoRirssnd Big%ﬁbﬂnrpn
apparat—us—at—aﬁmm—num—of—ZOﬁ[—err‘rTC—t

noul ded +HA—an—+njee—t+on—fotl
pl at el et SOPPRHAY-hi ck, 40 mm wi de and 60 nmlong. The other part of the
granules is inj ect i on nmoulded in an injection noul ding apparatus at a

maxi mum of 200 Cto little rods 4 x 6 mmthick, and 50 n
éompon nt bl) of the novel composition, or the compoung of ?ormula I, is knowngand bears

the Chemical Abstracts registry number [37042-77-6]. The preparation of the compound of
formula | is disclosed in GB-A-1 251 840, Example 1, page 5.

Polyamides will be understood to mean aliphatic and aromatic polyamides or copolyamides
which are derived from diamines and dicarboxylic acids and/or from aminocarboxylic acids or
their corresponding lactams. Suitable polyamides are for example: PA 6, PA 11, PA 12, PA
46, PA 6.6, PA 4.6, PA 6.9, PA 6.10 or PA 6.12, PA 10.12, PA 12.12 and also amorphous

polyamides of the type Trogamid PA 6-3-T and Grilamid TR 55. Polyamides of the cited type
are commonly known and are commercially available.

Interesting compositions are those wherein component (a) is polyamide 6, polyamide 6.6,
polyamide 4.6, polyamide 11 or polyamide 12 or copolymers thereof, in particular polyamide

6 or polyamide 6.6 or elastomer-modified polyamide 6 or polyamide 6.6 blended with poly-
propylene.

The polyesters used may be homo- or copolyesters which are composed of aliphatic, cyclo-
aliphatic or aromatic dicarboxylic acids and diols or hydroxycarboxylic acids. )

The aliphatic dicarboxylic acids may contain 2 to 40 carbon atoms, the cycloaliphatic dicar-
boxylic acids 6 to 10 carbon atoms, the aromatic dicarboxylic acids 8 to 14 carbon atoms,
the aliphatic hydroxycarboxylic acids 2 to 12 carbon atoms and the aromatic, e.g. cycloali-
phatic, hydroxycarboxylic acids 7 to 44 carbon atoms.

The aliphatic diols may contain 2 to 12 carbon atoms, the cycloaliphatic diols 5 to 8 carbon
atoms and the aromatic diols 6 to 16 carbon atoms.

Aromatic diols are those wherein two hydroxyl groups are bound to one or to different aro-
matic hydrocarbon radicals.

of



Ther nmogr avi metri cal measurenment is carried out isothermall REPbACHAENToBHEET

these platelets un- der a streamof air at 220[err]C. The time until the

platelets lose 3 % 6 %and 10 % of their weight is measuyred 1'@ fhnubes.
I

The longer the tine, the better the stabilisation. The regsults a‘r‘é':'_cbrrpi ef

in Table 3. Table 3: Thernogravinetrica®2 measurement at 220fer++E-Fi-rre—t
m nutes until reaching a wei ght Exanple St abi |'i sar | os$
of 3% 6 % 10% 3af err] 0.30 % I rganox[err]245[errj 53 70

88 3bJ er rhe arfoudd o?b/oakidigaﬂiEW[aifdb]i lﬁg%fararln}ﬁones %ﬁn? vaSrJ,rQﬁthira M{fﬂaﬂ_irrﬁlﬁg ahdi ]t?ey
0.30 %co nent , r " . o ee 0 e or
Che_ expl SRS AresHY B dhe bomeostions ol diis i I Saiitg ofdgt Stamar ¢ P8Rt Bu
on anot harwpsy weight, trefepibdt 6f 01081ab 240beweldht, Mbe: pletdrabiptos CUEtRgEd thyh a
ci rcul ating ir oven at 140[err]C, and the time until the platelets |ose 2
% of thei¥*™HBi ght is measured in hours. The longer the tinme, the better the
stabilisation. The results are conpiled in Table 4. - 28-

The incorporation of component (b) and optional further additives into component (a) [poly-
amide, polyester or polyacetal] is carried out by known methods, for example before or after
moulding or also by applying the dissolved or dispersed component (b) to component (a),
with or without subsequent evaporation of the solvent. Component (b) can also be added to
the materials to be stabilised [component (a)] in the form of a masterbatch which contains
these components in a concentration of, for example, 2.5 to 25 %.

Component (b) can also be added before or during polymerisation or before crosslinking.

Component (b) can be incorporated into the component (a) to be stabilised in pure form or
encapsulated in waxes, oils, or polymers.

Component (b) can also be sprayed onto the component (a) to be stabilised. It is able to di-
lute other additives (e.g. the conventional additives indicated above) or their meits so that
they can be sprayed also together with these additives onto the component (a) to be stabi-
lised. Addition by spraying during the deactivation of the polymerisation catalysts is particu-

larly advantageous, it being possible to carry out spraying using, for example, the steam
used for deactivation. )

The polyamides, polyesters or polyacetals thus stabilised can be used in a very wide range
of forms, typically including films, fibres, filaments, moulded articles, profiles, or as binders
for paint systems, in particular powder coating compositions, adhesives or putties.
Component (b) is particularly suitable for use as processing stabiliser (heat stabiliser). For
this purpose, it is usefully added to component (a) before or during processing.

Accordingly, a preferred embodiment of this invention is the use of component (b) as stabi-
liser, in particular as processing stabiliser (heat stabiliser), for stabilising (a) polyamides,
polyesters or polyacetals against oxidative, thermal and/or light-induced degradation with the



Tabl e 4: Weight loss in oven ageing test at 140[err]C E 'i;e;‘ ;
St abi i ser ° Tinme in hoursguntigl reachi ng a wei ght i "m i—ge%i‘%ce}r
0.30 % I rganox[err]245[err] 1300 3e[err] 3 m% .
| r ganox[ err] 1098[ err] 2150 3f[err]  0.30 % torporiend 1899 [ler
2700 See end of Table 1 for the expl ana#¥on on footnotgsja) to e). Thel 4
6 nmthick and 50 nmlong rods are al so subjected to ap oven agei ng test

a cir- culating air oven at 140[err]C, neasuring the tige.in-howsuntill

t he i npaptovisortaaiyificonfpohbet (apitsa fpa@afmid éferf Eampdnieat mlc@hma{s dolﬁweh%]/hvb@-r r]

to 90 KJ/ [ ne,. the b The S rsatl

" osul t s BRRSROlEanA0 GoRPY:satotian argaic agid: ARd with e Praisp Anat, f SORROBGTLI(Rl
test at lsdfﬁbleesté@dfyémeﬂdibpb@ufes thdn ad-ﬁ;ﬁ@fehiss ) Gbiithins e ARGAdEN ¥ APBLRI.

St abi |l i ser anm Tmpact—strengthrof—90—K3rnferri—2gterrt 630 %
| rganox[err] 245 err] 770 2h[err] 0.30 %

| r ganox[ @onjgoBes @ is dlstmgmshed by its adP&tagedugrdolour beh&icdf, 6. PGS ration

nd of Table 1 for the explanation on
]g gé{ ﬁg,[ ]e é)f %e Ro(l)yaérjldes pol%/esters and polyacgtals %urmg processing. P

Accordingly, this invention also relates to a process for stabilising (a) a polyamide, polyester
or polyacetal against oxidative, thermal and/or light-induced de—g—radation, which process
comprises incorporating in, or applying to, said material at least one component (b) with the
proviso that, if component (a) is a polyamide, then component (b) contains no metal hypo-
phosphite and no copper salt of an organic acid; and with the proviso that, if component (a)

is a polyester-polyether copolymer, then component (b) contains no organotin compound.

The following Examples illustrate the invention in greater detail. Parts and percentages are
by weight.

Example 1: Stabilisation of polyamide 12.

100 parts of unstabilised polyamide 12 granules [Grilamid L 20 G (RTM), of EMS, Switzer-
land] are powdered by cryogenic grinding and charged with the stabilisers listed in Tabie 1.
This mixture is mixed in a Henschel mixer for 2 mirutes at 70°C. The powder so obtained is
then dried at 80°C for 6 hours and is then extruded in a twin-screw extruder (type Bérstorff)
at a maximum of 210°C and then granulated. The granules obtained are injection moulded in
an injection moulding apparatus (type Engel) at a maximum of 220°C to dumbbells 1.0 mm
thick and 67 mm long. The yellowness index (Y1) of these dumbbells is determined in accor-
dance with ASTM D 1925-70. Low Y1 values denote little discoloration, high YI values strong
discoloration of the samples. The less discoloration, the more effective the stabiliser or the
stabiliser mixture. The resuits are compiled in Table 1.



What is clained is: 1. A conposition, which conpri ses*a’)"a‘mpp Lm% SE
[

pol yes which is subject to oxidativs, ¥ St hér ral! -in-
duced LE“EM WE“\ |b) t he conpound of fornula I [ersr] with the priovi so
that, 1% s(ay is a polyanm de, then the corrposﬂthmi ¢@nt 3893 {nd

met al hypophosphite and no copper salt-#-an organic facj d; and wth the
proviso that, if com ponent (a) is a pol yester-polyether-topolyner, then
the conposition contains no organotin conpound. 2. A tonposition according
t o cl ai mWhat wheimied ig:he pol yam de i s pol yam de 6, poly- am de 6.6,

pol yam de 4.6, polyam de 11 or polyam de 12, or a copolyner thereof. 3. A
conposition according to claiml1, wherein the polyester is PET, PETG or

PBT, or a. eogshptsRiont WEIEE@bmpfsesh COMPOSI t | on according to claim1, wherein
t he pol yacetal is a honopol yner or a COR mer. 5. A conposition

accor di ng 8b2adekamide, W@r@r@@wﬁeﬁéhw '(:B)'s S4bipstds axidative. dherma Ghtiglifing. 01
to 1 % basedu@waé’gﬁawh@h&n@f conmponent (a). 6. A conposition according to

claim1l1, which addi t ely! conprises further additives be- sides
corrponentsbkéb ?fol' ula |

H,C

™\ _CH, HSC\ /CHs
H,C”~ 0 ﬁ C\CH3
- |
HO CH;~CH;—C—NH—(CH,);~ NH—C~— CH;~ CH; OH 0
CH, CH

with the proviso that, if component (a) is a polyamide, then the composition contains no
metal hypophosphite and no copper salt of an organic acid; and with the proviso that, if com-

ponent (a) is a polyester-polyether copolymer, then the composition contains no organotin
compound.

2. A composition according to claim 1, wherein the polyamide is polyamide 6, poly-
amide 6.6, polyamide 4.6, polyamide 11 or polyamide 12, or a copolymer thereof.

3. A composition according to claim 1, wherein the polyester is PET, PETG or PBT, or a
copolymer thereof. .

4. A composition according to claim 1, wherein the polyacetal is a homopolymer or a copoly-
mer.

5. A composition according to claim 1, wherein component (b) is present in an amount of
0.01 to 1 %, based on the weight of domponent (a).

6. A composition according to claim 1, which additionally comprises further additives be-
sides components (a) and (b).



- 30 - 7. A conposition according to claim®6, wherein tMPLﬁPE%NIaSHEET yes
are ph tioxi- dants, |light stabilisers or/and prdC&€SSi ng

st abi | ﬂ’ #ﬁﬂ SItI on according to claim®6, wherein Bh%“f Jufgehe
additive Is e compound of the type of the orjggni c phosphlte o]
phosphonite. 9. A con‘b05| tion according3@o claimé6, whdréia—the-fuortte
additive is at |east one conpound of the type of the bgnzofuran-2-ones. 10.

A process for stabilising (a) a polyam de, polyester or™pol'yacetal agai nst
oxi dati vg, A lempositibn aaebfrdlhgltbg:lfﬁmlm@gﬁ&QFdﬁgﬁﬁaﬂﬁr{a@Prtlv%h@pﬁmé 'aﬁﬁéxtx- (b)
i ncor por ng.in, . or a said materials at | east one conponen
accor di ng tﬁg'@héﬁtﬁs'is%gﬂ"(%ﬂ%gr%ﬁ%ﬁ)"‘%%""?'ﬂ%&m i f conponent (a) is a

pol yan de, then conponent (b) contains no netal hypophosphite and no copper
salt of an organic acid;, and with the proviso that, if conponent (a) is a
pol yest eP: fof ‘Pﬁétloncq?ﬁ%m'%}ﬁﬂ‘a'mt%éﬁefﬁﬂhﬁ@r\‘éﬁ*ﬂef(ﬁﬁ)"t'&@r‘ﬂfﬁl'%&ﬁt RB€ 6PYRAWTd n
conpound of thb tybdser 10 omnoaﬁgfm.(éoar FHoshaHigy to claim 1 as stabiliser for
protecting (a¥ pol yam des yesters or pol yacet al s agai nst oxi dative,
thermal and/or light-i nduced degradation with the proviso that, if

conponen ayslelsfTsh A :
phosphi ttég- gﬁ%oﬂ%os?gh Ca&amﬂlfm c?aﬁ@nrb g}rp‘ganl @@Jgft@ér a%(ag&%'s?% I?%é%ﬁ}re g\bnggf%at ,

i f conpoﬁémet{’%SOftbe epgifyrast2=engsol yet her copol yner, then conponent (b)
contai ns no organotin conpound.

10. A process for stabilising (a) a polyamide, polyester or polyacetal against oxidative, ther-
mal and/or light-induced degradation, which comprises incorporating in, or applying to, said

materials at least one component (b) according to claim 1 with the proviso that, if component

(a) is a polyamide, then component {b) contains no metal hypophosphite and no copper salt
of an organic acid; and with the proviso that, if component (a) is a polyester-polyether copo-
lymer, then component (b) contains no organotin compound.

11. Use of component (b) according to claim 1 as stabiliser for protecting (a) polyamides,
polyesters or polyacetals against oxidative, thermal and/or light-induced degr;;j—ation with the
proviso that, if component (a) is a polyamide, then component (b) contains no metal hypo-
phosphite and no copper salt of an organic acid; and with the proviso that, if component (a)
is a polyester-polyether copolymer, then component (b) contains no organotin compound.
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Abstract of the Disclosure

This invention relates to compositions comprising (a) a polyamide, polyester or polyacetal,
and (b) as stabiliser the compound of formula |

H,C

CH
\__CH, HC_ /7
.C o Co
H,C 0O CH,
|
HO CHz—CHy—C—NH— (CH,);— NH—C— CH;~ CH; on ¥
CH, CH

with the proviso that, if component (a) is a polyamide, then the composition contains no
metal hypophosphite and no copper sait of an organic acid; and with the proviso that, if com-

ponent (a) is a polyester-polyether copolymer, then the composition contains no organotin
compound; to the use of the compound of formula | for stabilising polyamide, polyester or
polyacetal against oxidative, thermal and/or light-induced degradation as well as to a pro-
cess for stabilising these plastic materials.




