EP 0 252 877 Bl Description The présent invention relates to a stabilizer
system cont ai ni ng two hi gh-nol ecul ar pol yal kyl pi peri di nes, the use thereof
for stabilizing synthetic polyners and the synthetic polynmer which has been
protected by means of the stabilizer system nmentioned agai nst degradation

I nduced by light. A nunber of hi ghquJI 99% el fol yal kyl pi peridines suitable
for use as |ight stabilizers are known or " exanpl e, condensati on and

addi tion polymers containing sterically hi-nder ed pi peri di ne groups are
deseribed in US-A 4,233,412, and triazine polyners containing pi peri di ne
groups ar PascEEPtEeRd i n US- A 4, 086, 204 and 4, 331,586. M xtures of

| ow nol ecufrl pR&KkniRi mémi&p&hmcelaotw Kt/ébﬁllpﬁéﬂ d m Soratifbty n:hed in EP-A
80, 431 asastablllzer stem for |c mat er i b||| ﬂég ol efin
conposi ti o“HﬁthB?Fte&f“ﬁ?‘héw ﬁ%ﬁ%ﬁ‘ﬁé@l d sl yss @?fﬁ ’Hlsﬁéé escri bed

I nl JP--A 85syhthe6it4 poGimitt| a:aﬁdh@&byﬂlaﬁb rpdlgmaosrhumrhas derehapmnitagted by
ol yal kyl pi peridin al hlndered h I
(FZ)II s%:ll osgdpq“% ’gtgg itfbgyff ﬁ%se *BraeEEAeS nsgaa |Soﬁ egg%ggnt%l%gcg({ %Hi lizer

syst em contighei ng a) at | east one pol yal kyl pi peridine of the formula |
[err] in which [err] is hydrogen or methyl, R2 is a direct bond or [err]
al kylene and [err] is an integer from2 to 100, and b) at |east one

pol yal kyl pA pembelt 196 bieh-meldcyiax palyslkylpiperidines| suitable for use as

light stabilizers are known. For example, condensation and addition
st polymers containing sterically hindered piperidine groups are described

in US-A 4,233,412, and triazine-polymers containing piperidine groups
~ are disclosed in US-A 4,086,204 and 4,331,586.

Mixtures of low-molecular and high-molecular polyalkylpiperidines are

described in EP-A 80,431 as a stabilizer system for organic material.

Stabilized polyolefin compositions containing formamidines and
polyalkylpiperidines are described in JP-A 85-115,644. Stabilized
polyolefin compositions containing polyalkylpiperidines, ste;ically '
hindered phenols and phosphites are disclosed in JP-A 85-124,642.

The present invention relates to a stabilizer system containing

a) at least one polyalkylpiperidine of the formula I

N '
HaC, CHs
( )—-—cu.zgﬁ-ooc-ng-c _ o
l‘;.\ 1
K3C CH3 .

ni

in which R; is hydrogen or methyl, R; is a direct bond or C;-Cjgalkylene

and n, is an integer from 2 to 100, and

b) at least one polyalkylpiperidine of the formula II



in which R3, R5 and [err] independ€ntly . of one another are hydrogen,

[err]al kyl, phenyl, phenyl which is substituted by -OH and/or [err]alkyl,
benzyl or benzyl which is substituted by -OH and/or [err]alkyl or are a
group of the formula Il [err] in which [err] is hydrogen, [err]alkyl,
[err]al kyl which is substituted by -OH, pr_is benzyl, allyl, acetyl or
crotonyl, subject to the condition that - the C atomattached to the nitrogen
atom of the pi peridyl_group is a primary carbon atom R4 is [err]alkyl ene
add;R? i s hydrogen, err]alkyl Ephenyl, phenyl which is substituted by -COH
and/or [err]alkyl, enz ich is substituted b¢IIXOH and/ or
[err]al kyl, or is a ofmula 111, or the radicals [err] and
[err] together W th he n|troge at Ayto whi ch they are attached, forma

6- menbered heterocyclic ring, n fss an integer from2 to 100, and at | east.
one of the radicals [err] and™{err] is a group of the fornula II1I. '
Exanples of R2 as [err]al kyl ene are 1, 2- ethylene 1 3- propyl ene,

1, 2- propyl ene, tetranethyl ene, pentanethyl ene, 2-di met hyl - 1, 3- propyl ene,
hexanet hy| &mehi¢teBs afet 4nd Bmendw@mluypér?eeoﬁn%éeeﬁee H}Mdéﬂ%ensu near
[err]al kyl éne, 1§¥Pr %@ﬁ*ﬁ%ﬁ&@ﬁﬁ%&eﬂ@ shssﬁ%té@ lﬁ}vafdny aawrec; egh1ixanpl es

of [err] al’k are net hyl, % , .1 sopropyl,
n- but yl orb%féb' WL PYNZY LY és %‘Psf’é?ultfd bdno‘”[ éF‘ A ﬁh%]ﬂ?’ FhidEh & s
substitute (Q¥ sfnanedrat1d el al kyl are tert-butyl phenyl or

3,5-di-tert-butyl- 4-hydroxyphenyl. 3,5-di-tert-butyl-4-hydroxyphenyl is
pa\rfl cularly - 3- HiC CH; ' _
U | --(h)a-aa (I11)
Hy¢” “ens

in which Ry is hydrogen, C,-C,alkyl, C;-C,alkyl which islsubstituted by
-OH, or is benzyl, allyl, acetyi or crotonyl, subject to the condition
that the C atom attached to the nitrogen'atom' of the piperidyl group is
a primary carbon atom, R, is C;-Cgalkylene and R; is hydrogen,
61 Cyoalkyl, phenyl phenyl which is substituted by -OH and/or C,- Csalkyl,
benzyl or benzyl which is substituted by -OH and/or C,-Cgalkyl, or is a
group of the formula III, or the radicals Rg and R;, together with the
nitrogen atom to which they are attached, form a 6-membered hete_rocyclic
ring, n, is an integer from 2 to 100, and at least one of the radicals
- R;, Rs, Rg and R; is a group of the formula III.

Examples of R; as Ci-Cloalkylene are 1,2-ethylene, 1,3-propylene,
1,2-propy1ene, tetramethylene, pentamethylene, 2,2-dimethyl-
1,3-propylene, hexamethylene, heptamethylene, octamethylene or
decamethylene, Linear'CL-C,,alkylene. is preferred and ethylene is
particularly preferred.

Examples of Rz, Rs and Rg as C;-Cialkyl are methyl, ethyl, propyl,
isopropyl, n-butyl or tert-butyl.

Examples of R;, Rs, Rg and R, as phenyl which is substituted by -OH
and/or C,-Csalkyl are tert-butylphenyl or 3,5-di-tert-butyl-
4-hydroxyphenyl. 3,5-di-tert-butyl-4-hydroxyphenyl is particularly



f)refer'red. Exanples of [err] and [érr] as benzyl which is substituted by
-OH and/or C4-C8al kyl are tert-butyl benzyl or 3,5-di-tert-butyl-

é- hydroxybenzyl . 3,5-di-tert-butyl-4-hydroxybenzyl is particularly
preferred. Exanples of R4 as C2-C8al kyl ene are 1, 2-ethylene, 1, 3-propyl ene,
1, 2-propyl ene, tetranethyl ene, pentanefRylene, 2,2-dinethyl- 1,3-propy| ene,
hexarret hyl ene, hept anet hyl ene or oct anet hyl ene. Hexarret hyl ene is

particul apkyegibierred. Exanples of [err] as [err]alkyl are methyl, ethyl,
prepgyl, isopropyl, n-butyl, tert-butyl, pentyl, hexyl, octyl,

1,1,3, 3- tetranethylbutyl nonyl or decyl 1,1, 3 3- tetranethylbutyl S

parti cul aExymgireaf efmgd R5E>®5npdxdea, Gis perzyll vas,cbei:s ]sabekt;ﬂtuwtd b i if
appropri ate hy!l 4 i sopropyl,
 butyl, teranZ‘tﬁ? e%rt ut?{benz§i ﬁ’édr bi Q?%‘WF'E‘&% Special ly
preferred tuahyadnmyhgﬂzylz WGF@X-y:ertr%Mﬂyl éahﬂdmxh‘ymlyizﬁ ppyticuladyr adi cal s
R3 and R5 d&rgferably a group of the fornmula Il in which [err] is
preferabl)? ﬁy ogéen. The radicals [err] and R7, together with the nitrogen
atomto which they are attached, preferably forma '6- menbered heterocyclic

ring, for xpileoPW, rQA Icgldgaﬂkynhne RirBef Izdleaeﬂeaepe_r azm F1ete,
4- met hyl pi_per azi n- I-y r phol i no. I"i no I%E’é" gcularly preferred.
The meani dgé- H°Wﬁ%‘196nﬂe'§qaé‘ﬁb@1\ﬁﬁ?cI’Peg'él’c“l?iﬂélf]ém?hez Encies in the

conpounds 108- ﬁ%yﬁ.&ﬁﬁuh&lﬂetﬁfl@nbl Hi@aawih@xbﬂeher pcoamahgbenesed for their
preparatlon ?’Iy o&ounds f thg for | and Il are known (in.sone
cad¥s comﬁ??‘é‘f‘ § &PI%?d"It Fulatly &5 Bge repared by known processes, for
exanpl e as descrl bed in US-A 4,233,412 and 4,086, 204. If the preparat|on of.
the Corrpmﬂ;':amp P eRf rE"”Camalkyf aGrfef gecéh%?. et?:gfl propyl, isopropyl,

n-butyl, tert-butyl, pentyl, hexyl, octyl, 1,1,3,3-tetramethylbutyl,

nonyl or decyl. 1,1,3,3-tetramethylbutyl is particularly preferred.

Examples of Ry as C,-C,alkyl which can if appropriate be substituted by
-OH are methyl, efhyl, propyl, isopropyl, butyl, tert-butyl, 2-hydroxy-
ethyl or 2-hydroxypropyl. Especially preferred are methyl, 2-hydroxy-
methyl and 2-hydroxypropyl. '

The radicals Ry and Rs are preferably a group of the formula III in which
Rg is preferably hydrogen.

o The radicals Rg and R;, together with the nitrogen atom to which they are
attached, preferably form a 6-membered heterocyclic ring, for example
pyrrolidin-1-yl, piperidino, piperazin-1l-yl, &4-methylpiperazin-1l-yl or
‘morpholino. Morpholino is particularly preferred.

The meanings of the end groups which saturate the free valencies in the
compounds of the formulae I and II depend on the processes used for

their preparation.
The compoﬁnds of the formulae I and II are known (in some cases
commercially available) and can be prepared by known processes, for

example as described in US-A 4,233,412 and 4,086,204,

If the pfeparation of the compounds of the formula I is effected, for



-4 - exanple, by reacting a conpound of the fornula [err] in which [err] is
hydrogen or nmethyl with a dicarboxylic acid diester of the formula [err] in
which [err[:is, for exanple, nethyl, ethyl or propyl and [err] is as :
defi ned above, the end group attached to the :

2,2,6,6-tetramet hyl - 4- oxypi peridin- 1-ylgradical is hydrogen or [err] and
the end group attached to the diacyl radical is [err] or [err] If the
prepar at i oskafblé NdyCosgeetinga ebmioduad fdF Bhd Fokhulas ef fected, for exanple, by
reaeting a conmpound of the forrmula_ in which [err] is, for exanple,
chlorine and [err] and [err] are aiQesFited above with a conpound of the
formula [err] in which [err] a '_[.ér'r'i e 0gefi ned above, the end group
attached to the diam no radical *I's *-h.z_(_ji’b%bﬂ'g' nd the end group attached
to the triazine radical is [err] O&c/\élf' I¥* [err] is a hal ogen, for
exanple chlorine, it is advantageo 0" Pepl ace this hal ogen, for exanple
by -OH or an am no group, when the reaction is

in which Rl-is hydrogen or methyl with a dicarboxylic.acid diester of the

formula |
Rg00C-R,-COORg

in which'Rg is, for example, methyl, ethyl or propyl and R, is as defined

\*2' above, the end group attached to the 2,2,6,6-tetramethyl-4-oxypiperidin-
; 1-yl radical is hydrogen or -CO-R,-COORg, and the end group attached to -
— _ the diacyl radical is -0-Rg or
/7 N\
Qe
2:¢” “cx,

If the preparation of the compounds of the formula II is effected, for

example, by reacting a compound of the formula

qu'ﬂ/N\“-qu
\.4r

i:ﬂs

in which Ry is, for example, chlorine and Rg and R, are as defined above

with a compound of the formula
H—I—Ru‘g-ﬂ '
Ry s
in which R3, R, and Rs are as defined above, the end group attached to

the diamino radical is hjdrogen or

N,

-./ \.-
.!"l\-ﬁk e

|

to the triazine radical is -Ryy or

and the end group attached



& : .
conpl ete. The follow ng may be nentioned as exanpl es of am no groups: [err]
pyrrolidin-1-yl and norpholino. A stabilizer mixture containing a) at |east
gne pol yal kyl pi peridine of the fornula | and b) at |east one

pol yal kyl pi peridine of the fornmula Il in which [err] and [err] are a group
of the formula Il1l is also preferred. [err] is particularly preferably
hydrogen or nethyl. A stabilizer mxture“which is of interest contains a)

| east one pol yal kyl pi peridi ne of the f Ia | and b) at |east one
poﬁyélkyl - piperidine of the fornmula 11 % [err] i s hydrogen and
[err] is [err]alkyl, or [err] and [err] t det r wwth the nitrogen atomto

which they are attached, formthe group [err] and [err] are each preferably
an integer from2 to 35 1in particular 2 to 20, for exanple 5 to 10. A
st abi | i zer LfiBew ke avPaloBer s f95re%ample chiotings ditr &% adUARLABACUS EOaFeR1E88t one

pol yal kyl picped lhdﬂ.&@erﬂf féthexbmp1RUby -bHagd aﬂ)anﬁho'@.%& GiRen the reaction is
polyalkylp eri di ne %tﬁforrmlall in which [err]. and err$ are a group
T?‘Sr‘] P

of the for pa?"al Bt g nayberpenhianed af qxanptes of (qmingd ERUBS ogen
and [err] i8H,l, ;Imﬁ(c;% ggeliynet IN(Chidylkydd,,[ pytdolaath-fley) Jant agapheYinal t h t he
nitrogen atomto which they are attached, forma group [err] A stabilizer
m xture which is of interest contains a) at |east one polyal kyl pi peri di ne
of the for Auéteblilizerwhixtiurpecqntaisingyaly @geleamtdofec polyalkylipri iy | @he,

preferably gl 'Bék—@&‘fasga%@c} 'Bé & 1e§£}.5'6n9'1>%1 kﬁ{;ﬁ)’ ?B{e)p%?%' ool NG

fornula I1. m Xt ures eaSt one
pol Val kyl pﬁ.pgfhlghrﬂg gqld R; are a group of the formula III is also preferred. ~

b'
Rg is particularly preferably hydrogen or methyl.
A stabilizer mixture which is of interest contains a) at least one
polyalkylpiperidine of the formula I and b) at least one polyalkyl-
piper:.dine of the formula II in which Rg is hydrogen and R; is
Cy-Cyoalkyl, or Rg and R;, together with the nitrogen atom to whi.ch they
are attached, form the group
N
N< A
m and n, are each preferably an integer from 2 to 35, in particular 2 to
_ 20, for example 5 to 10. '
k../'

A stabilizer mixture which is particularly preferred contains a) at
least one polyalkylpiperidine of the formula I and b) at least one
polyalkylpiperidine of the formula II in which Ry and Rs; are a group of
the formula III, R, is hexamethylene, Rg and Ry are hydrogen and R, is
1,1,3,3-tetramethylbutyl or Rg and R,, together with the nitrogen atom to
which they are attached, form a group - |

<
“( P

A stabilizer mixture which is of interest contains a) at least one
polyalkylpiperidine of the formula I in which R, is hydrogen and R, is
- G1-Cialkylene, preferably ethylene, and b) at 1east one polyalkyl-
piperidine of the formula II. '



g

the formula | and b) at |east one pol yal kyl pi peridine of the fornula Il are
preferred. Stabilizer m xtures containing 1 to 3, preferably 1 to 2,
conpounds of the formula | and 1 to 3, preferably 1 to 2, conpounds of the
formula Il rare of interest. Stabilizer systens containing one conpound of
the formula | and two conpounds of the_ formula Il are also of interest.
Stabilizer mxtures containing one conmpound of the formula | and one

conpound %ftasnger@gétg#; <8k s%&ng%&t amlcaie sret ngL{yagﬂglJnfl ﬂih ol ©

ex | es of conpoun the tornmufae I” and npound
2 N [ err [theotqrayhe 13 and &)r pt Seabt |ane?°1ma9(mPéBe@Gﬁf‘%.l°ffl the dovmilsi Bht i on
of conpoungs greFaered.Or 1 and 3 or 1, 2 and 3 are particularly

advant ageous. -7- The stabilizer m xture according to the invention is
suitable for stabilizing synthetic polyners agai nst degradation induced by

li ght. Thedhpiliewek NgixtufeL xondiondfl &8, hptdferawly TeES 2, leonpolyd®ees Of

o oou | BncE o et hehsy SealBS) HRrE et R RSB S B

pol yners mfrecg'ﬁlmoéﬁfsltns for exanple of cycl opentene

Stabilizer systems containing one compound of the formula I and two

compounds of the formula II are also of interest.

O Stabilizer mixtures containing one compound of the formula I and one .
compound of the formula II are of particular interest.
The following are examples of compounds of the formulae I and II:
. Compound
H:&./CHJ
N\
(_ N-(CHa) 3-00C~(CHz) z=C
N\
Compound 2:
N
[ ¥ (CHz2) § ~ ;f \@ } o
_ . : 2-10
| SN, ame N/
p | HaC ;" 7 CHs H;c\,

Hac” \ﬁ/ Netts  Hd \{ i‘ggéﬂz-ggéﬁa

Compound 3:

. . i
-'r § (CHz) ¥ L

’ v
CHa H;C\] * CH3

NG s T Ve /5
PANPIN NN N
HiC \E/ CH:  HiC \gf I

Stabilizer mixtures containing a combination of compounds 1 and 2 or 1

and 3 or 1, 2 and 3 are particularly advantageous.



osr nor bornene; and al so pol yet hyl ene (which can, if appropriate, be
crosslinKed), for exanple high-density polyethylene (HDPE), | owdensity

pol yet hyl ene (LDPE) and linear, |owdensity polyethylene (LLDPE). 2.

M xtures of the polynmers nentioned under 1), for exanple m xtures of

pol ypropyl ene wi th polyisobutyl ene, polypropylene with polyethylene (for-
exanpl e PP/HDPE or PP/LDPE) and m xtures of different types of polyethylene

(for exanplrge ldaEEiﬁlaBE)miﬁurwebmgst&fthmm@ﬁﬁfohnﬁs 30debiie! £§d ns with

oné&-anot her ot her nonomner for exa e, ethyl ene/ propyl ene
copol yrer s ¥% ﬂééing Pmllfé\#%ﬂ{%}y‘b%ﬂsyéﬁffﬁ&n‘?gfﬁﬁg%‘ ’é&‘?&c?filkfuyég‘ O]E) yt he

latter wtithé Byllewisigt ¥rep ekymilay| eheyhtHICE} ,polimyngl: ene/ but - | - ene

copol ymers, propyl ene/isobutyl ene copol yners, ethylene/but-I-ene

copol yners,. et hyl ene/ hexene copol yners, ethyl ene/ net hyl pent ene copol yners,

et hyl ene/ héptlﬁﬂgmemoolfymmsleﬁmbyimeimtfm cfopcdxynﬂrespolypropylene,

pr opyl ene/ oI |sobu e )} ne co

et hyl ene/ a?EfFi 3@'?%1%33 ymaresne ’%%l)yfn & /1 3?&2 r’tjlﬁggpgéngof)%l yners,

et hyl ene/ vipaiybukedianee mﬁopbyymrs off cmllwylmexéacﬁqu e:saneéé b fc opoloprateneand

salts thereof POJIRL S et hy, opyl ene
gPhn Jﬂ)ﬁ dna, 3o %?ﬂpe ﬁopex Qin, if #ﬁpﬁfgg%‘g I%E;'r bor nene;

and a di ene, such as hexadi ene |ene or

and al so nicxessldnkes) ,sEem eéamﬂeyhm*sdmaiﬁyw@yamlhm @ﬁéﬁ)«m ﬂ-hwt‘i‘?és%ﬁjﬂ yIer s
ment i oned afgf'er E}ienef QipEand qlﬂaﬂpiaﬁﬁkﬁmﬁ%

ORYDBEE.
copol yners, et hyl ené/ vinyl ~acetate copolyners, LDPE- et hylene/ acrylic
acid copol yrrers LLDPE- et hyl ene/ vi nyl acetate copol yners and LLDPE-

et hyl ene/ aermix@ua&:i QECERObYIRleSs mbAcidibdl MREDDY) £65|ekamiTeOnieouaap! of
£§§f%é)l nClu r%p§&g¥;09f¥ﬁa E?%iggutylenej %Q yﬂ&gg§f§%e égég p§?§% yf%neaﬁ#lfl er
example PP/HDPE or PP/LDPE) and mixtures of different types of
polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with qné another or with
other vinyl monomers, for example, ethylene/propylene copolymers,
linear, low-density polyethylene (LLDPE) and mixtures of the latter with

._low-density polyethylene (LDPE), propylene/but-l-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-l-ene copolymers,
ethylene/hexene copolymers, ethylene/methylpentene copolymers,
ethylene/heptene copolymers, ethylene/octene copolymers,
propylene/butadiene copolymers,'isobutylene/isoprene copolymers,

o ethylene/alkyl acrylate copoiyﬁers, ethylene/alkyl methacrylate
“ - copolymers, ethylene/vinyl acetate copolymers or ethylene/acrylic acid

copolymers and salts thereof (ionomers), and also terpolymers of
ethylene with propylene and a.diene, such as hexadiene,
dicyclopentadiene or ethylidene norbornene; and also mixtures of such
copolymers with one another and with the polymers mentioped under 1),
for example polypropylene-ethylene/propylene copolymers, LDPE-
ethylene/vinyl acetate copolymers, LDPE-ethylene/acrylic acid
copolymers, LLDPE-ethylene/vinyl acetate copolymers and LLDPE-
ethylene/acrylic acid copolymers.

3a. Hydrocarbon resins (for example Cs-Cg), including hydrogenated
modifications thereof (for example tackifier resins).



&

-8- 4. Polystyrene, poly-(p-nethylstyrene) and poly-(a- net hyl styrene). 5.
Copol ymers of styrene or a-methyl styrene with dienes or acrylic
derivatives, such as, for exanple, styrene/butadi ene, styrene/acrylo-
nitrile, styrene/alkyl nmet hacryl ate, styrene/butadi ene/ al kyl acryl ate,
styrene/ mal ei ¢ anhydride, styrene/ acrylgonitrile/nethyl acrylate; mxtures
of high inpact strength. conposed of styrene copol yners and anot her pol yner,

f exanple Polyskyssiey| pdis - (ﬁnﬂwﬂ&tpeéﬂéryegn@?owl(at,mﬂh9n§¢y|%ggyl ene/ di ene
t;&f)olymsr and bl ock copol yners of 'styrene, tor exanple -
styrene/ but adi ene/ styrene, styrene/isoprene/styrene,

styrene/ eﬁhwmmnsybémsew enex-oethylsterslectint enaaepropwceyuatl@t yr ene. 6.
G aft COthai‘mt?.vQ; shd ea@e E%inylehe ; Q¥ ﬁ&@aﬂiﬁ.éné, sty%(ennp ryit yrene on

pol ybut adi ene, styr’ene on p
pol ybut ad nd kel iger $iyFanefq kel mbaiwér-ge 0B t};l{eytpébﬂ,taém%ellsmlo a¢tyliake, (or

met hacryl @eyféﬂe/ﬁhéae 2l mpmeadb%neﬁtaxwmnéﬁ%emﬁraéz%léaéi met hy|
met hacryl ate on pol éﬁuta i ene; st'yrene and nal ei ¢ anhydri dé on

pol ybut adPERETest O &igh igpack 6ﬁF%ff&tPeC°maS?Pa|°éu %tyéﬁFS/GPPﬂJé’mGFS f@dei mi de on

pol ybut adlaﬁﬂfhersfu)’fyﬁtae aee emPlénLl o%cpﬂa}tlal"t@-@:l.@ﬁ@,poifﬂgreaﬁ aand al kyl
acryl ates 1; al k hacr§pll at es o ybut adi ene, styrene and

acryl oni t £f 3@""5%y %rﬁl??/' ‘EFpW@? "enén‘f SLpSk FiBelymets \pfeAEVTERE:
acryl oni t €bt QMpImlsyﬁfétgéVﬁC&a)dﬁ&h@%tﬁetﬁw y@&kﬂé/i@ﬁﬁfﬁeyy&ﬁbﬁ&,, styrene and
B i T R T A
igpcalled ABS, MBS, ASA or AES polyners. 7. PonneLf contalnlng hal ogens,
f\ar exanpke C AN te rin

o Por e MR B SDidle BP oHalif13Ehnerk Aix BEbETs dpvrens

chl orosul fonat e ene or oh opolyners
especi al | 9nmﬂ1yh\&¢%iiﬁmnﬁ@ﬁ%nvmaJIObmadmedsmme\nmyl conpounds, for

exanpl e pgb¥uihidndl/iyitnitrile copolymers or styrene and acrylonitrile (or -
methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl
methacrylate on polybutadiene; styrene and maleic anhydride on
polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide
" on polybutadiene; styrene and maleimide on polybutadiene, styrene and
alkyl acrylates or alkyl methacfylates'on polybutadiene, styrene and
acrylonitrile on ethylene/propylene/diene terpolymers, styrene and
acrylonitrile on polyalkylacrylates or polyalkyl methacrylates, styrene
and acrylonitrile on acrylate/butadiene'copolymers, and mixtures thereof
_ with the copolymers mentioned under 5, such as are known, for example,
L_/ as so-called ABS, MBS, ASA or AES polymers.

7. Polymers containing halogens, for example polychloroprene,
chlorinated rubber, chlorinated or chlorosulfonated polyethylene,
epichlorohydrin homopolymers and copolymers, especially polymers formed
from halogen-containing vinyl compounds, for example polyvinyl chloride,
polyvinylidene chloride, pdlyvinyllfluoridé or polyvinylidene'fluoride;
and copolymers thereof, such as vinyl chloride/vinylidene chloride,
vinyl chloride/vinyl acetate or vinylidene chloride/vinyl acetate.

8. Polymers derived from a,B-unsaturated acids and derivatives thereof,

guch as polyacrylates and polymethacrylates.-polyacrylamides and
polyacrylonitriles.

[



pol yvinyl i dene chl oride, polyvinyl fluoride or polyvinylidene fluoride; and
copol yners thereof, such as vinyl chloride/vinylidene chloride, vinyl

ehl oride/vinyl acetate or vinylidene chloride/vinyl acetate. 8. Polyners
derived from[err]-unsaturated acids and derivatives thereof, such as

pol yacryl ates and pol ynet hacryl ates, pal gyacryl am des and

pol yacrylonitrilés. -9- 9. Copolyners from-the nononers nentioned under
8); wi th on@. afrpohpmnerar fyvnt lthe tloasmdHaSHéntidhal] uABNOBRE thi Se QXétHIrCor
acrylonitrj D8 GAROL YNer S,  ac lonitrile/alkyl ryl at :

copol ymers, g{c :?);I}{‘Aomuﬁsa ur Q c& omégl ras:t;v}péf eac&gbg{?ﬁzf%)ﬁutacﬁene
acrylonitr F?qu\‘nnal;ﬁ*r Iﬂatybaicrﬁﬁ@l/ymyrlsa@ylaw yYopoilymeis$ o/aakKhonitrile/-

nmet hacryl a e RO, v 0 rat ed
Al conol & angratRRe BE B O i Rkes, sy PhllTRE Fo MR 4O TSR

pol yvi nyl &F casxglonigaile/adkyl aethanrylate/butatiene renpolamerss nal eat e,

polyvinyl butyral, polyallyl phthalate or polyallylnmelamne; and copolyners
i Qlefins nentioned in item1. 11. Honopol ymers and copol yners

t her eof w
of cyclic i&h@l"%ym"s‘ﬁcﬂe%ié’eﬁof‘?gl ¥BAaEREatedyalsokols) gpd cmipee & &%lde or
pol ypr opyl eaeivaxieka, oﬁrad‘eQHDé BB So £l NaUchoks \youyvb?igimhswl siRangr 12.

Pol t al th I d al t
Pol Y2l Sun S0 PRl AR 2 G oG PRI GGELLY bees orto n o

nodi fi ed wphthallhts mrppeiytailty el yniret; hatic sopalgnetatReredf WMAh ole¥ins
Pq\yphenyl&gﬁigéggq E&Q.ZUlf'des and m xtures thereof with styrene
pol'ymers or polyani : Polyurethanes derived on the one hand from
polyethers pol yesters

11. Homopolymers and copolymers of cyclic ethers, such as polyalkylene
glycols, polyethylene oxide or polypropylene oxide, or copolymers
thereof with bisglycidyl ethers.

12, Polyacetals, such as polyoxymethylene and also polyoxymethylenes
containing comonomers, for example ethylene oxide; and polyacetals which

have been modified with'thermoﬁlastic polyurethanes, acrylates or MBS.

13. Polyphenylene oxides and sulfides and mixtures thereof with styrene_
polymers or polyamides.

14, Polyurethanes derived on the one hand from.polyethers, polyesters

L_, and polybutadienes héving terminal hydroxyl groups and, on the other
hand, from aliphatic or aromatic polyisocyanates, and precursors
thereof.

15. Polyamides and copolyamides derived from diamines and dicarboxylic
acids and/or from aminocarboxylic acids or the corresponding lactams,
such as polyamide 4, polyémide 6, polyamide 6/6, 6/10, 6/9, 6/12 or 4/6,
polyamide 11 or polyamide 12, aromatic polyamides obtained from m-
Xylene, a diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic and/or terephthalid acid and, if
appropriate, an elastomer as modifier, for example poly-2,4,4- _
trimethylhexamethyleneterephthalamide or poly-m-phenyleneisophthalamide.
Block copolymers of the polyamides mentioned above with polyolefins,

olefin copolymers, ionomers or chemically linked or grafted elastomers;



and pol ybut adi enes havi ng term nal hydroxyl groups and, on the other hand,
fromaliphatic or aromatic polyisocyanates, and precursors thereof. 15.

Pol yam des and copol yam des derived from di am nes and di carboxylic acids
and/ or from am nocarboxylic acids or the correspondi ng | actanms, such as
pol yanmi de 4, polyanide 6, polyanide 6/6,46/10, 6/9, 6/12 or 4/6, polyan de
11 or polyam de ‘12, aromatic polyam des obtained fromm xylene, a di am ne

.and adi pi oAgieh rae%mslesfoeré&%fd pt,wéehpfmi%dlenmwm efd1d
ht hal i ¢ and/ or terephthalic acid and, if propriate, an elastorrer as
rmdl fier, slaﬁole)e&nﬁ?levtﬁammefhnl%e glvcRbt WFH@P&HWPe%F@PWﬁ%Sam de or

pol y-m pgam%bnnﬁvsow&rhh abmlge wﬁhOEﬁD]E{CQpQIBS[THn& P lyafitde@ovtyimi ﬂe&h .
ment i oned .above .wit yo ns l.n co u S 49" © emical ly
| i nked or bgel’e&ff‘g’éegF%(g 8n‘é‘?’§ensaﬁ°nl rin%lpr%: %qg%w%#”ﬁ EE §f example .
pol yet hyl eﬂystghg/‘t)ol pol ypropyl ene glycol or polytetranethylene glycol.

Al so pol yam des or copol yam des whi ch have been nodified with EPDM or. ABS;
and pol yanm des whi ch have been subjected to condensation during processing
("RI'M pol yfivi Belwyeasnmpelyimides Ppbiyamddes inpédzg/ianﬁoméybmiymmgefim des and
pol ybenzi m dazol es. 17. Pol yesters derived from di carboxylic acids and

di al cohol s._and/ or hydroxycarboxylic acids or the correspondi ng Iactones

such as poVyeF plieaters deebradniron dicgrbpyphicyreids fudh dimtacheis &ndfpf v- 1, 4-
di et hyl olgebRhaxoy1ier filakhed ahe Vrrofionbiml Qé&@ﬁazp%eﬁ asand bl ock |

pgl yet her ters derived from pol ﬁ]thers havi n F dro d.g roups and
S bor y R EPEHRE ESTAPE BB HOEEEL et FTBBRU P b 2L o

dimethylolcyclohexane terephthalate or polyhydroxybenzoates, and block
K*/_ polyether-esters derived from polyethers having hydroxyl end groups; and
also polyesters which have been modified with polycarbonates or MBS.

18. Polycarbonates and polyester-carbonates.
19. Poleuifones, polyether-sulfones and polyether-ketones..

20. Crosslinked polymers derived on the one hand from aldehydes and, on
the other hand, from phenols, urea or melamine, such as phenol/form-

aldehyde, urea/formaldehyde and melamine/formaldehyde resins.
21. Drying and non-drying alkyd resins.

22. Unsaturated polyester resins derived from copolyesters of saturated
and unsaturated dicarboxylic acids with polyhydric alcohols, and also
vinyl compounds as crosslinking agents, and also halogen-containing

modifications thereof of low cdmbustability.

23. Crosslinkable acrylic resins derived from substituted acrylic acid
esters, for example epoxyacrylates, urethane-acrylates or polyester-

acrylates.

'24, Alkyd resins, polyester resins and écrjlate resins which have been
crosslinked with melamine resins, urea resins, polyisocyanates or

epoxide resins.



18. Pol ycarbonat es. and pol yester-carbonates. 19. Pol ysul f ones,

pol yet her-sul fones and pol yet her - ket ones. 20. Crosslinked polyners derived
pn the one hand from al dehydes and, on the other hand, from phenols, urea
or nel am ne,. such as phenol/form al dehyde, urealfornmal dehyde and

mel am ne/ f or mal dehyde resins. 21. Dryingiand non-drying alkyd resins. 22.
Unsat ur at ed pol yester resins derived from copol yesters of saturated and
unsat ur at egls dicgasd1axKkéd Gpagidis ridins @atiyby dirofi pilgefudides afdr adzampld ny|

cospounds as crosslinking agent and al so. hal pgen- cont ai ni ng nodi fi cations
t her eof ofgﬁﬁ%yﬁb%ﬂuglg%exﬁ%l ?’?ﬁy“gﬁéhg%%l& ?’rﬁ?ﬁﬁ?‘%sacryl ic resins derived
fromsubstituted acrylic acid esters, for exanple epoxyacryl ates,

ur et hane- agy yl at es | yest eg - t 4 ], L.eSé | yest er
resins andgéfc F)a?ﬁ?’ﬂeer ‘?‘%‘%ﬂﬁ’ Wh icéﬁm%%\%} %’32#15' r%o%%ﬁik'éﬁieiﬁ svvlgft Eéﬁlé am ne :
resins, urpelymessnsuchoisyicebinilanet estwralepadbedeor @slarin. Exagpledr a8&| i nked
epoxi de regsi IV, r.0 . i a | SSl1vgd ers or
vl oal | phob LgFE Bt de” HRRHERAE HRf et SR A S by’
deri vat i vesuelf amamathylegddyota.s, such as cellul ose, natural rubber or
gelatin. Exanples are cellul ose acetates, propionates and butyrates, and
the cellul ose ethers, such_ as nethylcellul ose. 27. I_\/lxtures %pol bj"ends) of
t he aboven®ht MSREEresoKDHPendsy ok thaARSvERSNELPRRd BOIXPSHF udP @%‘8 ® ABS,
PVC/ EVA, PYE/aB6, SMGLMES, EFil ABS\BSPBRRI/ARS, PRC/ASA, PRQUERT PCPAY, CPE,
Y AR ha R B,/ em PAok PESRRL RS e BB EM 6 !
PC/thermoplastic PUR, POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and

— copolymers, PA/HDPE, PA/PP or PA/PPO.

28. Aqueous emulsions of synthetic rubbers, for example latices of

carboxylated styrene/butadieﬁe copolymers.

" The invention also relates, therefore, to compositions containing a

synthetic polymer and the stabilizer mixture according to the invention.

The synthetic polymer is in particular a polymer belonging to the groups
indicated above. Polyolefins are preferred and polypropylene,

polyethylene and copolymers thereof are particuiarly preferred.

W The_componeqts a).and b) of the stabilizer system according to the
invention can be added to the synthetic polymer to be stabilized on
their own or mixed with one another. In this regard, the components a)
and b) can be employed independently of one another in amounts from 0.01
to 4.99%, subject to the condition that the total amount of component a)
pius component b) is 0.05 to 5%, preferably 0.05-2%, relative to the
total weight of the material to be stabilized. '

The stabilized polymer compositions of the invention can, in addition,

also contain various conventional additives, for example the following:
1, Antioxidants

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



copol yners, PA/HDPE, PA/ PP or PA/PPO. 28. Aqueous enul sions of synthetic
rubbers,“for exanple | atices of carboxyl ated styrene/ butadi ene copol yners.
Jhe i-nvention also relates, therefore, to conpositions containing a

synt hetic polyner and the stabilizer mxture according to the invention.
The synthetic polynmer is in particul ar. gopol yner belonging to the groups

I ndi cat ed above.” Polyolefins are preferred and pol ypropyl ene, polyethyl ene
and copol wxenﬁlﬁﬂaaaeofz 8618 -patYl-6 |6 iyt pheatoled, 5The-uaeamngmts- a) and b)

of \&he st abj er m, AcCcor to the ven c be ed ,to the
synt het i ¢ %5 bﬂl‘ﬁﬁ‘ fyszbg BT ik q’i‘égl onnfl?’rgp'hn'bﬁm& %Q{;&eﬁ?’ﬁl gel’ gnot her .
In this 4 egeyThhenbE, mwrpmemésoﬁ;:hzﬂrz he)tl/gwhelml e%mgoyghymggmt. bm ?f
one anot % | 858 u{'t’h orp o¢cta c qug no. 0 e C&q-l I on a
ﬁnﬁﬂ?qul’en° nént 4 Sﬁ g*

t he total COnpo prus to 5%

pr ef er abl wy@lﬁl&:@%hmllatz.\ﬁedi{tethd)mldi mehtgbme@fylph@%§@ Rab- to be

stabilize ol ynmer conpositions of the invention can, in

~addition, qﬂllgﬁ%on Ihhéégpgus conventional additives, for exanple t he

follomﬁng. 1. Ant|OX|dants 1.1. Alkyl ated nonophenol s, for exanple

2,6-di-tert-butyl - - 12 - net hyl phenol

2-tert-but I-4,6 dlnethylphenol 2,6-di-tert t phen

2, 6-di - t erk-2lkvlated hydroquinones, rGeﬁml’P'ér%b% é’fﬁerﬁeq t%)u‘f Wﬁ%“éﬁm

2 6-di - CyCﬂl—QB@I‘t ! s%mbbtfimlaymiydreqmﬁh&w] 2 [idiy teutc hipflekydgoquinone
{6- dlnethylphenol |-octad t hyl phenol, 2,4,6-tri -

cyé’l"ohexylﬁ:fﬁ‘eﬁo‘? diEh‘E’—V&l 41ntad ﬁ# eﬁ%mfhoxyrret hyl phenol and 2, 6-

di nonyl - 4- net hyl phenol .

N 1.3, Hydroxylated thiodiphenyl ethers, for example 2,2'-thio-bis-(6~_.

| tert-butyl-4-m§thy1phenol), 2,2'-thio-bis-(4-octy1phénol), 4,4'-thio-
bis-(6-tert-butyl-3-methylphenol) ahd 4;4'-thio-bis-(6—tert-buty1-2-
methylphenol). |

1.4, Alkylidene-bisphenols, for example 2,2’'-methylene-bis-(6-tert-
butyl-4-methylphenol), 2,2’ -methylene-bis-(6-tert-butyl-4-ethylphenol),
2,2'-methylene-bis-[4-methy1-6-(a-méthylcyclohexyl)-phenol], 2,2'-
methylene-bis-(4-methyl-6-cyclohexylphenol), 2,2’ -methylene-bis-(6-
ndnyl-A-methylphenol); 2,2’ -methylene-bis- (4,6-di-tert-butylphenol),
2,2'-ethylidene-bis-(4,6-di-tert-butylphenol), 2,2'-ethylidene-bis-(6-
tert-butyl-4-isobutylphenol), 2,2'-methylene-bis-[6-(a-methy1benzyl)?4-

W, nonylphenol], 2,2'-methylene-bis-[6-(a,a-dimethylbenzyl)-4-nony1phenol],.
4,4' -methylene-bis-(2,6-di-tert-butylphenol), 4,4' -methylene-bis-(6-
tért-buty1-2-methylphenol), 1,1-bis-(5-tert-butyl-4-hydroxy-2-
methylphenyl)-butane, 2,6-biSe(3-tett-butyl-5-methy1-2-hydroxybenzy1)-4f
methylphenol, 1,1,3-tris-(5-tert-butyl-4-hydroxy-2-methylphenyl)-butane,
l,l-bis-(5-tert-butyl-a-hydroxy-2-methylpheny1)-3-p-dodecy1mercapto-
butane, ethylene glycol bis-[3,3-bis-(3'-tert-butyl-4’-hydroxyphenyl)-
butyrate], bis-(3-tert-butyl-4- hydroxy-S-methylphenyl)-dicyclopentadiene
and bis-[2-(3’-tert-butyl-2’-hydroxy- 5'-methy1benzy1) -6- tert-butyl ~4-
methylphenyl] terephthalate,

1.5, Benzyl compounds, for example 1,3,5-tris-(3,5-di-tert-butyl-4-hydr-
oxybenzyl)-2,4,6-trimethylbenzene, bis~(3,5-di-tert#butyl-4-
hydroxybenzyl) sulfide, isooctyl 3,5-di-tert-butyl-4-



1.2. Alkyl ated hydrogui nones, for exanple 2,6-di-tert-butyl-4-nmethoxy-
phenol , 2,5-di-tert-butyl-hydroqui none, 2,5-di-tert-anyl-hydroqui none and
2, 6-di phenyl - 4- oct adecyl oxyphenol . 1. 3. FNdroxyIated t hi odi phenyl " et hers,
for exanple 2,2'-thio-bis-(6- tert-butyl-4-nethyl phenol),
2,2'-thio-bis-(4-octyl phenol),. 4,4 -thiqgs bi s- (6-tert-butyl-3-nethyl phenol)
and 4,4'-thio-bis-(6-tert- butyl 2 nmet hyl phenol ). 1. 4.

AI kyl | denehﬁr%ﬁﬁlﬂﬁﬁbsmexfc@ﬁu@ewp&ee Pis2' (4 Mairtybesye- :b-lt@*df:&:yt-erﬁ-—

byl -

DYt A BRP R B o TEL B 3t S P L gl
met hyl ene-Igidrokybeanzyhy | Ls6eyariratemx k| Pive ol 9- (4 2t t-muyhy3 durdréenys 2¢ 6-
nonyl - 4- meg iyl p l?gdl ih) é § yARELY 28 %J%h&e%& 8; éj'dlt&rrf: Q&Eyﬂ@hem')

2, 2'-ethyI| Tert - Bu - et hyl i"dene- bi s- ( 6-
tert-but ylhyﬂnosﬂwtzy pliespbenate) the. ﬁﬁqwmesﬂétb?fsmfme(taﬂre’t AytbréRzii ) - 4-

nonyl phen 2 [a@6r 1,305 n@tiky L Penaydye16ndigays phenol |,
4, 4" - met h;il"letr%'%-A%ls}td?gimhl tgrg'%&t;ﬁg;é paﬁleno ) 414 tmet hyl}aecne %@g (6-

t er t - but yi bydrexybapzEhiiageyanurate i s (5-tert - but yl - 4- hydr oxy- 2-
met hyl phenyl ) - but ane, 2,6-bis-(3-tert- butyI S5-net hyl - 2- hydroxybenzyl) 4-

t hyl ph 3-t -(5-tert b -4-h 2- h | ).- but
I 1-bis- o10le, kediSbebitalli Soy Subile, DA G S ARl B
But anet ]et kkyillaaesg!t %epis- bbst}{lﬁeﬁed‘plts)-(GS(SI%rdlh dl:nru:ybuuyl hwlduwphéléng)'
utyrate er o) i ene
oty s. | 2 Torlaping St bt ot eI N e Bty G L Euiiat &l |

nethylphenyl] terephthalate 1.5. Benzyl conpounds, for exanple
133, 5-trisy( #?%%ph_gmﬁﬁ ddigRidLbgnzene,

bi s- (3, 5- XY I SOOCT z
3, 5- (M -terviqhumgmohydric or polyhydric alcohols, for example with methanol,

octadecanol, 1,6-hexanediol, neopentyl glycol, thiodiethylene glycol,

diethylene glycol, triethylene glycol, pentaerythritol, tris-(hydroxy-
ethyl) isocyanurate and N,N’-bis-(hydroxyethyl)-dxamide.

1.8, Esters of 8- 5?tert-but 1-4-hydroxv-3-methylphenvl) -propionic acid

with monohydric or polyhydric alcohols, for example, with methanol,
octadecanol, 1,6-hexanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris- (hydroxy-
ethyl) isocyanurate and N,N'-bis-(hydroxyethyl)-oxamide.

W, 1.9, Esters of 8-(3.5-dicyclohexyl-4-hydroxyphenyl)-propionic acid
with monohydric or poiyhydric alcohols, for example, with methanol,

octadecanol, 1,6-hexanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene'glyqol, pentaerythritol, tris-(hydroxy-
ethyl) isocyanurate and N,N’-bis-(hydroxyethyl)-oxamide.

1.10. Amides of g-(3;5-di-tert-93;11-4-hxdroxxphéngl)-grqpiogic acid, -
for example N,N’-bis-(3,5-di-tert-buty1-4-hydroxyphenylpropionyl)-hexa-
methylenediamine, N,N’-bis-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-
trimethylenediamine and N,N’-bis-(3,5-di-tert-buty1-4-hydroxypheny1-
propionyl)-hydrazine. ) ' a '

2, Uv absgfbers and light stabilizers



- 13 - ﬁdroxybenzylnercaptoacetate, bi s-(4-tert-butyl - 3- hydroxy- 2, 6-
di nmet hyl benzyl)-dithiol terephthalate, 1,3,5-tris-(3,5-di-tert-butyl-

hydr 6xybenzyl ) isocyanurate, 1,3,5-tris-(4-tert-butyl-3-hydroxy-2,6-

di met hyl benzyl) isocyanurate, dioctadecyl 3,5-di-tert-butyl-

hydr oxybenzyl phosphonate, the cal ci umsajt_ of nonoethyl 3,5-di-tert-

butyl 4- hydroxybenzylphosphonate and 1,3,5-tris-(3,5-dicycl ohexyl -

droxybe raam@ h£510kRanpfler c1RX 8MleRhy1,
droxyl g droxystear - _

¢ 2 :
i de, .4-

2 4 bi o (0 cté% e e B e SR o 3SR YD) s 51§ i e

and octyl dN168o3- (bt iddrtedtsbytyld- hydﬂaxqmeawt)-bﬁ@ﬂbanaieehy]l. B! -&t-ers of

[err]-(3. rt-bu hydr xyoheny ropi.oni ¢ aci nohydric or
pol yhydr i SD gy%oﬁd%ﬁft'%%y]é’xanp‘f% X}G\ﬂ 1(:332 %’Tetdﬁa%drl 85Ieé§a§40 bis-(a,a-

1 6-'hexanatmethylbenzdnt gérigayiwd., t hi odi et hyl ene gI ycol ,- di et hyl ene gl ycoI o

tri et hyl ene gl ycol, pentaerythri toI , tris-(hydroxy- et hyI ) isocyanurate and

N, N - bi s- (hydr oxyet hyl) - oxam de. 1.8. Esters of -

[err]-(5-tert-butyl-4-hydroxy-3-nethyl phenyl)-propionic acid with

nonohydr i Oz]Qr PR fiz e RANNSS  £J0bxSARPIR 4WydRoRE! BaRitihox fcu,adecanol
1, 6- hexanedi 0 neopenty t hi odi_et hy] ene coI di et hyl ene_gl ycol ,
triethyl er?é‘tgﬁ‘w’cé‘rde‘iyéﬂ’c‘}é’e?’yg‘l’ﬂﬁWB?xy tf‘T‘%enzPrﬂ?‘dr o‘g’f ‘ét'tﬁl“)‘ydfrgﬁl‘,ﬁnar ate
and N N - hiyaréBydr, DX—){ﬂ_ﬁbM{o){yOdﬁf{bdﬁvel 9. Esters of

- (3. 5-di cycl ohexyl - 4- hydr oxyphenyl ) - propi oni ¢ acid wi th nonohydric or
po yhydr| c al cohol S, for exarrpl e, vm' th met hanol, octadecanol,
1, 6- hexane bl dxatphyllerterw ycol , .
tyiet hyl en t ydr I anur at e and
NN - bi 5- (h%ﬁ?iéﬁ}l%g#}] %%Q%,Zﬁtx gﬁhe&ﬂl (fas.g\ rﬁﬁ.&@@ %f:@‘%heﬁ}f)éaildﬁggg
[err] ( 3. Slibdenzaylrednricjhold- hist(éx yerttebytylbpnznyildritesoneingl, fhemzexlmpl e .

N, N -bis- (r%sérg.'noi € rf %08 Werd- "IJB(:Qi%?t' & ¥lay %k@fmlt}l hseiﬁ?droxybenzoate

and hexadecyl 3 5- d1 tert-butyl-4-hydroxybenzoate.

2.4, Acrxlaﬁes, for example ethyl or isooctyl a-cyano-B,B8-diphenyl-
acrylate,_methyl_a-carbomethbxycinnamate, methyl or butyl a-cyano-B-
methyl -p-methoxycinnamate, methyl a-carbomethoxy-p-methoxycinnamate and

N- (8-carbomethoxy-B-cyanovinyl)-2-methylindoline.

2.5, Nickel coﬁpounds, for example nickel complexes of 2,2'4thio-bisf[4-
(1,1,3,3-tetramethy1buty1)-phenol], such as the 1:1 or 1:2 complex, if
L_/ appropriate containing additional ligands, such as n-butylamine,
triethanolamine or N-cyclohexyl-diethanolamine, nickel dibutyldithio-
carbamate, nickel salts of monoalkyl esters of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid, such as the methyl or ethyl ester, nickel
complexes of ketoximes such as of 2-hydroxy-4-methyl-phenyl-undecyl
ketone oxime and nickel complexes of l-phenyl-4-lauroyl-5-
hydroxypyrazole, if appropriate containing additional ligands.

2.6, Sterically hindered amines, for example bis-(2,2,6,6-tetramethyl-
piperidyl) sebacate, bis-(1,2,2,6,6-pentamethylpiperidyl) sebacate,
bis(1,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxy-
benzylmalonate, the condensation product formed from 1l-hydroxyethyl-
2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, the
condensation product formed £rom N,N’-bis-(2,2,6,6-tetramethyl-



_ ;rret hyl enedi ami ne, N, N -bis-(3,5-di-tert-butyl-4-hydroxyphenyl propi onyl ) -
trimethyl enediamne and N, N-bis-(3,5-di-tert-butyl -4-hydroxyphenyl -

propironyl )- hydrazine. 2. UV absorbers and light stabilizers - 14 - 2. 1.
2- (2' - Hydr oxyphenyl ) - benzotri azol e, for 'exarrpl e the 5 -nethyl,

3,5 -di-tert-butyl, 5 -tert-butyl, - (.1, 1, 3-tetrarrethy|buty|), 5-
chloro-3 ,5 -di-tert- butyl 5-chl oro- 3' ert butyl -nmet hyl, 3'-sec-

buty| - 5'-t rt-bu s rr

di %et hyl benzpyﬁp)er%&é'rl va ’?a\%;:hyé)éﬁe%fm %ragg ettﬁlzcgpr%l%oir?eigo %sgr Qie%%l% e % he
4- hydr oxy, 148, r‘jebhtnwzlwe ocioxg, ZA,Getgﬂrmg&h}'l-‘d-@dB%ﬂdey nigrplenzyl oxy,

_ 4,2, 4" -tr L hydroxy, ote akig'yfy 9%y &tééraﬂhﬁ?lh@ 1pg?{dﬂ§ti\ée3 £-bdtagesrt ers of

optlonally substT t Ut ed benzol ¢ aci eft-" butyl phenyl

sal i cyl at etepaonye andl } Ay &t - eéh%fs?ld}m]ényis's(én?c%fpaf%traﬂ?%ﬁzoyl resorci nol ,
bi s- (4- ter%i Y haR3oyl)-resorcinol, benzoyl- resorcinol,

2,4-di-ter utylphenyl 3,5-di-tert- butyl 4-hydroxybenzoate and hexadecyl

3,5-di-tert-butyl -4-hydroxybenzoate. 2.4. Acrylates, for exanple ethyl or

i[SOO]Cty| a2¢cy AneanhBiek] - ﬂirpbﬁcﬂz)ﬂle B ar ydnlceylowgbkadilide, 2,2'- dloctyloxy-
err]-carbgnet hox cin hyl, of err_] Y.ano:
met hyl - rrgmﬁ fgc ﬁ‘éitqﬁé e?r]ﬁgg‘?"lﬂ'{l 3x§-a&-% {'ﬁ{) cy nnamat e and
N-([err ] cmhmm&hpﬂyemwamb«qthyloyaﬁlmhw iNY’ el 5i- né-diﬁeﬁywu@el
corrpounds for ni ck 0 € |

3. 3- tBFoP oxﬁr Fm,e?éetﬁ.ﬁg %th}tlraﬁllgniqiﬁ-e a41d a mixture

lbf]? U%W 2 conplex, if
appf opri at ehmwtfawinhng aﬂmywnathxh §etricdi- @I@hb%éflhxﬂi\}iweaﬁf‘ﬁéﬁxmres

{1 ethanol g141e i pMalui et €l icbaaR6 i8a lockely-dibutexi civedl o

oxanilides.

"3, Metal deactivators, for example N,N’-diphenyloxamide, 'N-salicylal-N' -
salicyloylhydrazine , N,N'-bis-(salicyloyl)-hydrazine, N,N’-bis- (3,5-di-
tert-butyl-4-hydroxyphenylpropionyl) -hydréz ine, 3-salicyloylamino-1,2,4-

triazole and bis-(benzylidene)-oxalic acid dihydrazide .

- 4, Phosphites and phosphonites, for example triphenyl phosphite, di-
phenyl alkyl phosphites, phenyl dialkyl phosphites, tris-(nonylphenyl)
phosphite, trilauryl phosphite, trioctadecyl phosphite, distearyl penta-
erythritol diphosphite, tris-(2,4-di-tert- butylphenyl) phosphite, di-
isodecyl pentaerythritol diphosphite, bis-(2,4- di-tert-butylphenyl)

W, pentaerythritol diphosphite, tristearyl sorbitol triphosphite tetrakls-

| (2,4-di-tert-butylphenyl) 4,4'-biphenylene-diphosphonite and 3,9-bis-
(2,4-di-tert-buty1phenoxy)-2,4,8,IO-tetraoxa-3,9-diphos-
phaspiro[5.5]undecane.

5. Compounds which destfoy peroxides, for example esters of g-thiodipro-
pionic acid, for example the lauryl, stearyl, myristyl or tridecyl
esters, mercaptobenzimidazole, the zinc salt of 2-mercaptobenzimidazole,
zinc dibutyldithiocarbamate, dioctadecyl disulfide and pentaerythritol
tetrakis- (B-dodecylmercap to) -propionate. -

LMMML&, for example copper salts in combination with

iodides and/or phosphorus compounds, and salts of divalent manganese.



carbamate, nickel salts of nonoal kyl esters of 4-hydroxy-3,5-di-tert-

but yl benzyl phosphonic acid, such as the nethyl or ethyl ester, nickel
conpl'exes of ketoxinmes such as of 2-hydroxy-4-nethyl -phenyl -undecyl ketone
oxi me and ni ckel conpl exes of |-phenyl-4-1auroyl-5- hydroxypyrazole, if

appropriate containi ng. additional ligangs.- 2.6. Sterically hindered am nes,
for exarrpl e bis-(2,2,6,6-tetranethyl - piperidyl) sebacate,
bis- Mlgemmmg_ﬂapeﬂ’ord%a)nplsebﬁmaﬁi&w, POlyvinylpyrrolidone,

blgfl 2, 2 t n- but 3.5-di-tert I droxy-
benzyl rral oggfa&qg%%{%o%ieaﬁggf g.Xul.)ata uct o o?er'fdéﬁa?wes f‘ ﬁg %‘)‘?y‘é f}X,
2,2, 6, 6-t &iveseahines)- hglianiges, pmlmrq@laand, alkslinmetaalcadd etllkelmndensat i on

product f%rgaﬁn;ertﬁnﬂlpse -d¥ ﬁléﬁ% r2fdbt 8 éﬁtd'isar?otrhe\fat ple caa:gngng ate

4- pi peri dyl exanet hyl enedi am ne and 4-teft- octy &M No- or b-
1, 3, 5- s- t Zlngigrearate,snggnesign Greaatgneddjim Fipiandentsy [oF mqanssiten '

triacetat Garh PRl iy By BocShRIREON: dsPpfeiatibiorded, 5. 4-but ane- |

tetraoate and: , 2- et hanedi yl ) - bi s-( 5-tetranet hyl -
pi per azi none). 2 7. O<am des, for exanple 4,4'-dioctyl oxyoxanilide,

2,2"' -dioctgyl M'eaéi& aﬁ%uﬂserfarbukéﬂﬂéa@dekgﬂ)utyl -benzoic acid, adipic acid

2,2'-di dode onxy | -tert-butyl- oxanilide

2- et hoxy- #0¢ e?WFB&]a?ﬁFH"déci?\l N - bi s- (3-di net hyl ani no- propyl) - oxamni de,
2- et hoxy- 5 tert-butyl-2'-ethyl oxanilide and a m xture thereof wth
2<et:hoxy- 3 -5 di ({504t ¥l 0x |I|de nd tures of Q- and

p- rret hoxy- S ‘1% Felnt gc{n FRot oxy SUDET %(unf ea SXART1i des. 3.
Met al deastlicatess,glase fibaap) eswwosmmenwaoim aéca,Nbarlumc yhldath, -

sali cyl oyLydy 2%k R& aNaMyaRbRrdesd! datbbWikeldhogiapscdN - bi s- (3, 5-di-

10, Other additives, for example plasticizers, lubricants, emulsifiers,
pigments, fluorescent whitening agents, fire-retarding agents, anti-

static agents and blowing agents.

The ratio by weight of stabilizer mixture according to the invention to
~additional additives can be, for example, 1:0.5 to 1:5.

The incorporation of the stabilizer mixture according to the invention
or of the individual components into the'synthetic polymer is effected
by known methods, for example before or during shaping or by applying
W the compounds, in solution or in dispersion, to the synthetic polymer,
with or without subsequent removal of the solvent by evaporation. The
individual components of the stabilizer system according to the
invention can also be added to the materials to be stabilized in the
form of a master-batch containing these components in a concentration
of, for example, 2.5 to 25% by weight. |

The mixtures according to the invention and their components can also be

~ added before or during polymerization or before crosslinking.

The materials thus stabilized'can be used in a very wide variety of
shapes, for example as sheeting, fibres, tapes, moulding materials or

profiles or as binders for lacquers, adhesives or putties.



tert-butyl -4-hydroxyphenyl propi onyl)-hydrazi ne, 3-salicyloylamno-1,2, 4-
triazole and bi s-(benzylidene)-oxalic acid di hydrazide. 4. Phosphites and
phosphonites, for exanple triphenyl phosphite, di- phenyl al kyl phosphites,
phenyl dial kyl phosphites, tris-(nonyl phenyl) phosphite, trilauryl
phosphite, trioctadecyl phosphite, disigaryl penta- erythritol diphosphite,
tris-(2,4-di-tert-butyl phenyl) phosphite, di- isodecyl pentaerythritol

di, phosphl t!e,prbfsrr(ea émbdidiheitt ob uthyl piveAyion merﬂoaewﬁdaédtbgl céhippb DeiviRist €,

;r bt tglamn% ARG ohd REPARILE Syakdh G8KHRInL %" thd ThLiciaH anaPRonY)

(2, 4-di - t esymthefig] phbmxy)w@rmrs the-coapesicionsy do- nhtphqst:ain sterically

Phaspi r ol 83l AElP €3 Am181ndd TR0 A0S ML E TEodRRL DN PREAK TR, chQ" _examp:
esters of [errl t hi odi pro- pionic aci for exanp auryl, stearyl,
myristyl Of*THe ‘éR?éyPnjetsters mer capt obenzi m dazol e, the zinc salt of

2- mer capt obenzi m dazol e, zinc diautyl dit hi ocarbamat e, dioctadecyl disulfide
and pentaerythritol tetrakis-({#r ? daggcyd Aer %pto) propi onate. 6.

Pol vani de stabilizers, for exaﬁpbe’copper!séhks’ln combi nation with iodides
and/ or phosphorus conpounds and salts of dival ent nmanganese. - 16 - 7.

Basi ¢ cost e e Ianine ol yvi nyl pyrrol i done,
bl RSt plked Pvat i ves, hydrazi

di cyandi a urea derivatives, hydrazine deriva-

tives, am nes, pol yam des, polyurethanes al kal i netal and al kal i ne earth
it al salt ot h| her att f.or exa Ie S lum stearate, zi.nc

StEarat o P8 aBp ReaRad To ¥ oY RO 8 e BBLELARE, SR FoRba LRk o

ant.i nony par aca]:easho&nat golyalkylplpyrim;hemmhgtﬁmﬂa Kuadeh) i atg legmmvse f or
exanpl e 4?9%.5*51@1&:“:5&%@%9 't B (}bnﬁﬂlaptf, #6514 dstabilizing synthetic

polymers against degradation induced by.light.

The following examples illustrate the invention further. All

percentages are by weight, unless stated otherwise,

Example 1: Light stabilizing action in polxpropxlene fibres
1,000 parts of unstabilized polypropylene powder (melt flow index at

230°C and a testing force of 2.16 kp: approx. 15 g/10 minutes) are mixed
in a high-speed mixer with 0.5 paft of célcium monoeﬁhyl 3,5-di-tert-
butyl-4-hydroxybenzylphosphonate, 0.5 part of tris-(2,4-di-tert-
butylphenyl) phosphite, 2.5 parts of titanium dioxide, 1 part of calcium

\_ stearate and 3 parts of ﬁhe light stabiliZer listed in Table 1, and are
then extruded and granulated at 220°C in an extruder. The resulting
granules are spun in a laboratory melt-spinnihg machine at a maximum
temperafure of 270°C at a rate of 10 m/s to give a multifilament of 12.1
decitex. This filament is stretched and twisted by means of a draw-
twister. The stretching ratio is 1:3.2, so that multifilaments of 3.9
decitex are finally obtained. These multifilaments are mounted on white
cardboard, subjected to treatment at 120°C in an oven for 20 minutes
(simulation of "tentering") and are then exposed to light in a Xenotest
1200.

The exposure time required to reach a 50% loss of ultimate tensile

strength is taken as a measure of the stabilizing action.



and di phenyl acetic acid. 9. Fillers and reinforcing agents, for exanple

cal cium carbonate, silicates, glass fibres, asbestos, talc, kaolin, mca,
barium sul fate, nmetal oxides and hydroxi des, carbon bl ack and graphite. 10.
‘Gther additives, for exanple plasticizers, lubricants, enulsifiers,

pi gnents, fluorescent whitening agents,lﬁere retardlng agents, anti- static
agents and bl owing agents. The ratio by ight of stabilizer m xture

accor ding t d i l; additives can be, for exanple,
1:8+5 t TBQ%#%&?%%%%%&%%&% g#tliaﬁggst abilizer m xture according to the
|nvent|on or of the individual conponents into the synthetic polyner is

effected hybinawn mgh mbiiﬁingwmbﬁ IRCH IR rOfy1LHE IR PHARKENE OF by
appl ying the conp s, I.n solution or in drspersion, to the synthetic
pol ymer, with or W&%ﬁe@¥¥§%§%equent renoval of the solvent by evaporation.
The |nd|V|duaI conponents of the stablllzer systen1accord|ng to the

i nventi on, —B-e—arehelea—t-o—t-hRe—rart-e o—be -2-8g—-A—t-he—fgr m
of a mast =m§at GBasmkai Ni Ng these COMPORALS if WnQREEMIEALRON Of , fqr
exanple, R.5 to 25% by wei ght. The m xtu g@ﬁa cording to the |nvent|on and
their cowaonents can al so be added beforg Lﬁ?%* “}ﬁﬁ?ﬁ?atlon or
before crpsslinking. The materl al s t hus t:aimllezsaﬂeﬁgtlbeslmdhed\ a very
wi de vari pty—et—shepes; ErFp Reet+Ag ape FrRH-eH-Hg
materi al s anQroflles or as blnders for acquers adhesamps or puttles.
-\1l7F - A Dhe;{ rred enbodi.ment of the invention is conﬁk uted by
conposi t i prs>t St SIHCHBE thhe st abi i zer . slyst em accor di g2 the inventidn

and a 0.3% of compound 2 _ 3,600
—/ ] 0.15% of compound 1 and
0.15% of compound 2 4,500

Compound 1:

H;?-\-./CHJ
-/ \".. C .
\._‘,h (CH2)2~00C-(CH2 ) 2-C
#:¢” i, J
: 11-14
Compound 2:
\./ { N——(CH2) ¢ — &’N ;l! ' }
. ‘/.\‘ /.\ ) 9-13
faC(p M HeyT Ny o ! _

/o o\ . H Hl H]
HsC \g’ R ~CHz=C-CH
: Hi H;
Ezggglg_zz- Li staB- i action in high-pressu ethyle

1,000 parts of polyethylene (density 0.918 g/cm®; ﬁelt flow index at
190°C and a testing force of 2.16 kp: approx. 2 g/10 minutes) are mixed
with 0.3 part of n-octadecyl-3-(3’,5'-di-tert-butyl-4'-hydroxyphenyl)-
propionate and 1.5 parts of the 1ight.stabilizer listed in Table 2 in a
high-speed mixer, and the mixture is then extruded and granulated at
200‘0. Tubular films 200 gm thick are blown from the granules thus
obtained (blow head temperature 200°C; blow-up ratio 1:1.8). Sections



synt hetic polyner, wherein the conpositions do not contain sterically

hi nder ed’ f or mami di nes, in particular formani di nes containing the structural
unit 'in which Ris alkyl or phenyl. The invention also relates to the use
of a stabilizer systemcontaining a) at |east one polyal kyl pi peri di ne of
the formula | and b) at |east one polyalkyl piperidine of the fornula II,

for stabilizing synthetic polynmers against degradation induced by Ilght

h\ej ol | ovmeragu@@sbeﬁ 9 Imhuau aptﬁcﬁéaeow\e@nmé%e fﬂmIsh&‘rId e Aseaee&qageaes
are-“by wei ess stated otherw se, le 1: Li lizin actlon

in polypr FBREFPOR BT & SPRaXAFYS p%ﬁAllgEIB‘ISEBI%tlab?‘I)l ze'EI‘eng'VplsB’b MERS
(melt flowdketlesuttbf| fel bxpusdra dppatdtlg dOregulir ZnteevkDs aappibeir 15 g/ 10

i nut th 0.5 t of I th
T ULS) 2ol B USRS TG el Bl sk LML ERCL Y
tris- (2, 4-die tarbonybudntipbecion Jugihgspipobere Zs& maaswreobf tuhe aptiokar di oxi de, 1

t of t I I -
Rabl o1, " apiodPLR BELAELRRN08 BT bouer (Be 1 AMpBbTRE A0 HBer "
resul ti ng $planBams Car2,speaP-1A7k (Llawr.aﬂdi"yquckspl nBehpepra®dii. nBantt Ag

maxi mum U efipgh atiyae. sl ¢1dde)an 3. " EHla0ln Ha'H 1. PLGLY e BibiidAgent of

12.1 decitéx: This filanent .i$ stretched and tw sted by nmeans of draw

tw ster. THI-60¢ étléﬁ?ﬁga%t iagcording Loy experienes ﬁﬂl%ﬁsw#a&ﬁérﬂisthof 3.9

deCI tex ar@ifitnaldey ODabNRhadRseprBskliids! S4TRARE SpdllyReFiOUNt ed On whi te
board, subjected to treatnent at [err] in an oven for 20 m nutes

(SI mul ati on of "tentering") and are then exposed to light in a Xenotest

1200. The Thepehmy efuiredr o) teadd af tarboagh extfitibosef 01100 15 makentasnsi | e

Sungt h ImseatsgI'(eerI)fa&e srggl?ﬁlzgng acI::I:'e stabilizi ng action.

The results are summarized in Table 2.

"Table 2: Light stabi action in high-pressure polvethylene fi

Light stabilizer - Hours in SAIREM-SEPAP 12.24 until
a carbonyl extinction of 0.1 is
reached

None - 120

0.15% of compound 1 ' 1,640

0.15% of compound 2 : ' 1,960

W, 0.075% of compound 1 and
0.075% of compound 2 . 2,180
Compound 1:

11-14



- 18 - The results are summarized in Table 1. Table 1. Light stabilizing
action in polypropyl ene nultifil ament (3.9 decitex) Light stabilizer
Hours i n Xenotest 1200 until 50% of residual ul t| mate tensile strength is
reached None 450 0. 3%
of conpound 1 3,200 0.3% of compound 2
3,600 0.15% of conpound 1 and 0. 15% of cgﬂ'p'ound 2 '

4,500 Conp odnd STl Conpound 2: [err] Exanple 2: Light stabilizing
act¥6n in hb%ﬂ—mﬁr sure polyethylene film 1,000 parts of polyethyl ene

(density 0.918 g/Ferr]; melt flow index at [err] d a testingyforce of
2.16 kp: approx. m@zﬂ)z)m—e—rﬁ 19&4-(-—06—-1—
n-oct adecyl -3-(3' 75' -di tert-butyl - 4' hydroxyphé&yl% propr onat®-1and 1.5

parts of the Irght *btcapr I |,;€¥3I|sﬁ T#the 2 ' eed m xer, and
"the mxture is then e &d and gmg;n t\ed at [er lﬁﬁr Jfilms 200
[err] thick are bl XG m Ehe gr t Iedis obta n lead
tenperature [err] bl ow ratio 1:1. 8) Secti ons

Examples 1 and 2 show clearly that the mixture of specific high-
molecular polyalkylpiperidines displays a pronounced synergism in
providing protection against the degradation, induced by light, of

organic material.



®

- 19 - measuring 55 x 9 [err] are punched out of these f|
| ight in"an exposure apparatus (SAl REM SEPAP 12.24). The ﬂlﬂ

t aken out of the exposure apparatus at regular intervals bonyl
content is checked in an IR spectrophotoneter. The incr ease in the carbonyl
extinction during exposure is a ?f%rgszf fgﬁephot 0o- oxidative degradation
of the polyner (see L. Blaban et a B4 r Sci. Part C, 22, 1059-1071
(1969); J.F. Heacock, J. Polyner Sci. -Patt- A- 1, 22, 2921-2934 (1969); D.J.
Carlsson and DM W les, Macronol ecul es 2, 587-606 (1969)) and, according
to experi diatent jcdadmssociated with a falling off in the nmechani cal
properties of the polymer. The tine required to reach a carbonyl extinction
of 0.100 is taken as a neasure of the stabilizing action. The results.are
sumari zed-i f TeEdLiizer ghyure eontaininght stabilizing action in

hi gh- pressure polyethylene filns Light stabilizer

Hours in SAI REM SEPAP 12.24 until a car bon>éheext| nctlon of 0.1 is reached

None a) at least one polyalkylpiperidine of formula I 120 0. 15% of
conmpound 1 ¢ 40 0. 15% of conpound 2
1, 960 ‘0. 075% of corrpofnd E"'%nd’ B2 075% of corrpou d 2
2,180 Conpound 1: [erkl, ., §] cngs-—ooc R;~CO—— (I}
l_ HaC/ CH3 J
o/ -
N - in which R; is hydrogen or methyl, R; is a direct bond or C;-Cjpalkylene
~ and n; is an integer from 2 to 100, and
b) at least one polyalkylpiperidine of the formula II
z-ib g )} } . (1D
e
7
in which R3, Ry and Rg independently of one another are hydrogen,
C;-Csalkyl, phenyl, phenyl which is substituted by -OH and/or C,-Cgalkyl,
benzyl or benzyl which is substituted by -OH and/or C,-Cgalkyl or are a
"\_,.J group of the formula III
A
7
-.\.-'>;fg, | (I11)
2:¢” “cH3

in which Ry is hydrogen, C,-C,alkyl, Gl-cgalkyl vhich is substituted by
-OH, or is benzyl, allyl, ace‘tyl or crotonyl, subject to the condition
that the C atom attached to the. nitrogen atom of the piperidyl group is
a primary carbon atom, R, is Cz Cgalkylene and R; is hydrogen, o
C,-Cjpalkyl, phenyl, phenyl which is substituted by -OH and/or C,- Caalkyl
benzyl or benzyl which is substituted by -OH and/or C,-Cgalkyl, or is a
group of the formula III, or the radicals Rg and R;, together with the |

nitrogen atom to wh.ic_h_ they are attached, form a 6-membered heterocycli_c



Compound 2: [err] Exanples 1 and 2 show clearly that the

speci fic’ high- nolecular polyal kyl pi peridines displays a ;ﬂmliﬂmjwmuml
synergismin providing protection against the degradation

light, of organic nmaterial. EP O 252 877 Bl -21- Patent clains 1. A
stabilizer mxture containing a) at |east one polyal kyl pi peridine of the
formula | [err] in which [err] is hydrogen or nethyl, [err] is a direct

bond or [ e altf{tsrtﬁt anee @rfﬂoml 2 @nwmt 808 at! LOMBe20kd oEOfhe 2BGhdAYs AL
| pi_peridi ne of e formula Il _in which [err] and [err]

| ast onen{)
i ndepende 3I’yX f bﬁé‘daﬁ'tof'ﬁear BEPYP ﬁ§d’1hﬁgE‘?Fm“f'%rIr1]Ial kyl, phenyl, phenyl which
IS substituted by -OH and/or [err]al kyl, benzyl or benzyl Wmch S

substitute nd/ or [er are.a group mu| al
[err] in '|gh f"’gjﬁlf‘z‘?‘%mﬁ {}FS %?F“%"e‘?gr FRIRPER PetP %y ﬁ’(}l 3\/\?‘1 & i°5°
substi t ut egkdixp ofithe oform8ldaizyl , allyl, acetyl or crotonyl, subj ect to the
condition that the C atom attached to the'nitrogen at om of the pi peri dyl
group is a primary carbon atom [err] is [err]alkylene and [err] is
_ hydrogen, 3edrpedtijizemnhéngire pironiingied otlais kubstwhick &4 by hydregendstor
C4- C8al kylmeég(;tﬂzyl or benzyl which is substituted by -OH and/or [err]al kyl,
or is a

4. A stabilizer mixture according to claim 1, in which Rg is hydrogen and

o R; is C;-Cioalkyl, or Ry and R;, together with the nitrogen atom to which
s ~ they are attached, form the group
k/’ e
- o
A4

5. A stabilizer mixture according to claim 4, in which the radicals Rg
and R;, together with the nitrogen atom to which they are attached, form

the group
N’

6. A stabilizer mixture according to claim 1, in which n, and n,

independently of one another are integers from 2 to 35.

\ 7. A stabilizer mixture according to claim 1, in which Ry and R; are a
group of the formula III, R, is hexamethylene, Rg and Ry are hydrogen and
R; is 1,1,3,3-tetramethylbutyl, or Rg and R;, together with the nitrogen

atom to which they are attached, form a 'group

omae

N\
"N< P

L od

8. A stabilizer mixture according to claim 1, in which R; is
Cy- C,,alkylene and R; is hydrogen.

9. A stabilizer mixture according to claim 8, in which R, is ethylene.

10. A stabilizer mixture according to claim 1, consisting of a) at least
one polyalkylpiperidine of the formula I and b) at least one



broup of the formula Il1l, or the radicals [err] and [err] together with the
nitrogen"atomto which they are attached, forma 6-nenbered heterocyclic
g 22°- ring, n2 is an integer from2 to 100, and at |east one of the

radicals [err] and [err] is a group of the fornmula Ill. 2. A stabilizer
m xture according to claim1, in which and R5 are a group of the formula
[11. 3. A stabilizer m xture according claiml1, in which [err] is

hydr ogen t abiil i i,x{ure according to claim1, in which
[e\w] IS f&%@ﬁkéﬁ%jf?ﬁ]&igéer%rgfné%ﬁ# or [err] and [err] together with
~the nitrogen atomto which they are attached, formthe group [err] 5. A
stabi | i zerpam XtdomBosta8hdidital Aing! &isPnthediB ;Yﬂlhvﬁbr tdag 4 adhsAliseterr] and
R7, together with the nitrogen atomfo which they are attached, formthe
group [ er Mixguren aceoAing /& k3l dre according to claiml, in which [err]
and n2 independently of one another are integers from2 to 35. 7. A

stabilizer,,m xture according to claif i,n I C and R5 are a group of
the for mui -1 K <omBaRiGoh ertepial b e Tad A1y HiRnEn, To ket Sofimden i 7
is 1,1, 3, 3st etpeyeléfinbutyl, or [err] and R7, together with the nitrogen
atomto which they are attached, forma group [err] 8 A stabilizer m xture
according to claiml1, inwhich [err] is [err]alkylene and [err] is
hydr ogen. 13. Use of a stabilizer mixture according to claim 1 for stabilizing
: synthetic polymers against degradation induced by light.
N/ '

N\

) O G



9. A stabilizer mixture according to claim8, in which [err] is ethylene.
10. A stabilizer m xture accordin l.al m 1, consisting of a) at |east
one pol yal kyl pi peri di ne of the fo?ﬁhﬁgsfggﬁh b) at |east one - 23 -
pol yal kyl pi peridine of the fornula Il. 11. A conposition containing a
synthetic polynmer and a stabilizer m Rture according to claim1l. 12. A
conposition according ta claim1ll, wherein the synthetic polyner is a

pal yolefin. 13. Use of a stabilizer mxture according to claim1l for

st%hilizing synt heti c pol yners agai nst degradation induced by |ight. EP
0 252 877 Bl - 24 - [As Printed] Clains 1. A stabilizer m xture containing
a) at |east one polyal kyl piperidine of the formula I [err] EP 0 252 877
BI - 25 -

\

N

[As Printed]
Claims

1. A stabilizer mixture containing
a) at least one polyalky! piperidine of the formula |

HJC\ /CHJ

-<.—.>v-+énz ia—ooc-n;-c ' LW
1l . .

1,¢” “cH, o
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in which R is hydrogen or nethyl, [err] Is a direct bond or
and [err] is an integer from2 to 100, and b) at |east one gm‘ i“ ‘lﬂ ‘“\
pol yal kyl pi peridine of the formula 11 [err] In which [err]
i ndependently of one another are q#qiﬂ%ﬁﬂ” gerrlal kyl, phenyl phenyl mhrch
I's substituted by -OH and/or. [err]a benzyl or benzyl mhrch S
substituted by -OH and/or [err]alkyl 0?5 are a group of the formula |11
[err“,r,] I N whinolhidRER, iisshybipgénog @iethyl, Ry ks Jadirécy borld@F €]-81okikflend/ahc™h i$ & intbldds rdch Bieed
by¥«OH, or i180,lamhzyl, allyl, acetyl or crotonyl, subject to the condition
that the C aiammmaomwybbemofmtmml atom of the pi peridyl group is a
primary carbon atom [err] is [err]alkylene and [err] is hydrogen,
[err]al kyl, phenyl, phenyl which is substituted by -OH and/or [err]alkyl,
benzyl or benzyl which |s substlt d by -OH and/or [err] Cealkyl or is a
group of the fornmula I u;?e—radr [err] and [err] together with the
nitrogen atomto which I'g é heéd, form a 6-nenberedIReterocyclic
ring, ng is an integer trom2 to 190, agg at | east one of the radicals
[err] and [err] is a group. of thg#iorrrul alll. 2. Astabilizer mxture
according to claim1, in which [er?] and [err] are a group of the fornula
1l 3. A stabilizer mxture according to claim1, in which [err] is
hydr ogen or initch .. Rs/ind Rs intieplendentiyent omd anbthier @rechydrogeni CigCakyl,Ghanyi)phanyliwhickisi Ch
[err] i s hystubstijgted bynPH andiof Ci-Csalkplr benayl krybenzyd whibteisrshbstivatdd pg FOH artdag et-bakymi t h
N_Bnrtrogew@ﬁbwvmﬁfmmmulaﬂiby are attached, formthe group [err] 5. A
stabilizer m xture according to claim4, -in which the radicals [err] and
[err] together with the nit[rog atomto which they are attached, formthe .
group [err] 6. A stabllrzéﬁanuggare according to claim1l, .in which [err]
and [err] independently of/on apother are integers from2 to 35. 7. A
stabilizer mxture accordlhg_I cfaim 1. in which [err] d[err] are a
group of the fornula |11 E(]\ hexanet hyl ene, and | #5 are hydrogen and
R7 is 1.1, 3,3-tetranet hyl utyI or [err] and [err] together with the =

ni trogen atom to which they are attached, forma group
in which R8 is hydrogen, Ci-Caalkyl, Ci-Caalkyl which is. substituted by -OH, or is benzyl, aliyl, acety!

or crotonyl, subject to the condition that the C atom attached to the nitrogen atom of the piperidyl
group is a primary carbon atom, R4 is C2-Csalkylene and Ry is hydrogen, Gi-Croalkyl, phenyl, phenyl
which is substituted by -OH and/or C4-Csalkyl, benzyl or benzy! which is substituted by -OH and/or Cq-
Csalkyl, or is a group of the formula lil, or the radicals Rs and Ry, together with the nitrogen atom to
which they are attached, form a 6-membered heterocyclic ring, nz is an integer from 2 to IOO and at - -
least one of the radicals Rs, Rs, Rs and Ry, is a group of the formuia iil. -

2. A stabllizer mixture according to claim 1, in which Rs and Rs are a group of the formula .
3. A stabilizer mixture according to claim 1, in which Rs is hydrogen or methyl.

4. A stabilizer mixture according to claim 1, in which Rs is hydrogen ahd Ay is Ci-Cioalkyl, or Rs and Ry,

/ together with the nitrogen atom to which they are attached, form the group
.—0\
"”( A

5. - A stabilizer mixture accordmg to claim 4, in which the radicals Rs and R7 together with the mtrogen-
atom to which they are attached, form the group

_ -_l( \O

N’

6. A stabilizer mixture according to claim 1, in which ni and n2 independently of one another are mtegers
from 2 to 35.

7. A stabilizer mixture according to claim 1, in which Ry and Rs are a group of the formula Ifl, Re is
hexamethyiene, and Rs are hydrogen and R; is 1,1,3,3- tetramethylbuty| or Re and Ry, together with
the nitrogen atom to which they are attached, form a group



EP O 252 877 81 - 26 - [err] a A stabilizer mxture according to claim1,
in which"R2 is [err]al kylene and-[err] is hydrogen. 9. A stabilizer mxture
according to claim8, in which R2 is ethylene. 10. A stabilizer m xture
according to claim1. consisting of a) at |east one polyal kyl pi peri di ne of
the formula | and b) at |east on {B%Jé#%k_y | pi perldine of the formula 11.

11. A conposition contai.ning a sgﬁ ' é&l ymer and a stabilizer mxture
agcording to claim1. 12. A conpositiZn-according to claim 11. wherein the
syntshetic polyner is a polyolefin. 13 tsg of ,a stabilizer m xture according
to claim1 for stabilizing syntheti (,-N/ol y)ﬁars agai nst degradation induced
by light. [As Printed] Revendl catl ons 1"' Mel ange stabilisant qui contient:-
a) au noi ns une pol yal kyl - pi peridine repondant | la fornule 1: r--\C . X
jX -00CG- R -CO (I') dans laquelle R represente

| * hydr 0@hng stattiizemikere RirdoRiing e clEIRD, MKWBIch 8, 1$173-0. kiRyien® Bl i AjdRogen] N al Kyl i ne
en CO-C o et n, reprdsente un nonbre entler de 2 a 100, et b) au noins une
pol yal kyl -prtﬂﬁlrzbldhim&eraeqmmn@amemmda%mh Ayl lsathylene. R~3 Rs k) ]I i7 dans

| aquel l e R3, RA et- Rs reprsesntent chacun, independaent |es uns des autres,
| hydr odtne staiiizerarhiktyleceonding. to ci@im, 1. mnslptlrdm;/t)at least opehymolyplikypipeidine of thedforrola- OH
etrou d' un aad k)dt isass enepolv@lkyipipavidibe piAe formuldrl. benzyl e porteur d'un -OH etou
d'un alkylé en C4-C, ou un radical rdpondant | la fornule III:

11. A composition containing a synthetic polymer and a stabilizer mixture according o claim 1.
N4 12. A composition according to claim 11, wherein the synthetic polymer is a polyolefin.

_ | 13. Use of a stabllizer mixture according to claim 1 for stabilizing synthetic polymers against degradation

N~ induced by light.
[As Printed]
Revendications
1. Mélange stabilisant qui contient :
a) au moins une polyalkyl-pipéridine répondant 4 la formule |:
e ]
-—o—< >:—cu, in-ooc-n,-co—-— (1)
s . 1
l 8¢ cHs L,
dans laquelle
. R représente I'hydrogéne ou un méthyle,
A Rz représente une liaison directe ou un alkyldne en C1~C1o ot
ny représente un nombre entier de 2 & 100 et b) au moins une polyaikyl-pipéridine répondant a la
formule Ii;

dans laquelle

Rs, Rs et Rg représentent chacun, indépendaent les uns des autres, I'hydrogéne, un alkyle en C;-
Cs«. un phényle. un phényle porteur d'un -OH etrou d'un alkyle en C«-Cs, un benzyle, un benzyle
porteur d'un -OH et'ou d'un alkyle en C¢-Cg ou un radical répondant a la formule IIt:

AR AR



N 11C 111111 Sl 11111 EP 0 252 877 il - 27 - KO o0C3 a._ s >
Xs. ~~~=(111) . »dans laqudlle RS reprdsesnte hydrogbne,
un alkyle on G -C4, un al ker en Ot-C4 porteur d'un -OH d un benzyle, un
allyle, un aC|tyI e ou un crotonoylgp,q #48-lg condition que | ' atomo de
carbons lid a |'"atone d' azote du radical piperidyle soit un atone de
car bons prlimalre, R4 represents un a‘tl@yl ene en C2-CO, R7 reprdsente

' hydrogene, un al kyle en C CoO Hn phdnyl e, un phenyl e porteur d' un -CH
etMﬂ d' un al kyl e en C0-Cs, b§ yle, un benzyle porteur d un -OH et/ou
d'un alkyle en C.-Cs, ou un ra'a“ al _de formule 111, ouRzret R tornent
ensenbl e, et avec |'atome d wzove atiquel ils sont lids, un h~ti rocycle a
six maillons. et n2 represegt@ MNgghonbre entier de 2 & 100, au moins un des
synboles R3, Rs, R6 et R7 ref)resen ant un radical de formule [ 11. 2.
Ml ange stabil sant sel on Ia revend| cation t dans quuel R3 et Rs

representent chacun rad fornu e . stabilis ann
| a revondl cat‘?’Bﬁ ?"e ﬁ I 8" P"'ﬁ Eﬁg E ‘ﬂy lga

M | ange st abl'ﬁm r§ ato ’%cﬁ? et r(:ar ik

| hydroagne e ré Esc orr’nent ensenbl e, et
avoc | atone I (ﬂ?u Hﬁknl}l ]'@‘E}Q-%H et/ou d'un
stabi | i sant sat na.d..ee/ Béhzile aﬁ.ﬁz JaRefaED! e
et _avec |' at ofFrthufiR s auque U| S sont un rad| ca ang

stabj i sant syl @NR) forhdHe BkerBll BNavic Fadite hefwkuqueu 18 tsoRt 2165, O ARRGY A six
cha®un. i nde paabassent
. nz représente un nombre enﬂer de 2 & 100, au moins un des symboles Ra, Rs, Rs st Ry
N\ " représentant un radical de formule Hl.

2. Mélange stabilisant selon la revendication 1 dans lequel Rs et Rs représentent chacun un radical de
formule 1l

3. Mélange stabilisant selon la revendication 1 dans Iéquel Rs représents I'hydrogéne ou un méthyle.

4. Mélange stabilisant selon la revendication 1 dans lequel Rs représente 'hydrogéne et R un alkyle en
C1-Cro, ou Rs et Ry forment ensemble, et avec I'atome d'azote auquei ils sont liés, un radical

5. Mélange stabilisant selon la revendication 4 dans lequel R¢ et Ry forment ensembie et avec I'atome
d'azote auqusel ils sont fiés, un radical

o . N
./ -(._./o .

6. Méfange stabilisant selon la &vendication 1 dans lequei ns et nz représentent chacun, indépendamment
" I'un de I'autre, un nombre entier de 2 & 35.

7. Mélange stabilisant selon la revendication 1 dans lequel Rz et Rs représentent chacun un radical de
formuie Hl, R« représents un radical hexaméthyléne, R et Rs reprédsentent chacun {'hydrogéne et R;
représente un radical tétraméthyl-1,1,3,3 butyle, ou Rs et Ry forment ensemble, et avec I'atome d'azote
auquel ils sont ligs, un radical

8. Mélange stabilisant selon la revendication 1 dans lequel Ra2 représente un alky'léne en Cy-Cs ot Ry
Thydrogéne.

/9. Mélange stabilisant selon la revendication 8 dans lequsl Rz représente un radical éthyidne.
S

R



“I"un de 1" autre, un nonbre entler de 2 h 35. 7. Mel ange stabillsant sal on
| a reveridication 1 dans | equel R3 et Rs reprdsentent chacun un radical de

formula Il1l, R reprdsente un radi cal hexandt hyl ene, Rs et RA reprdsentbnt
chacun |' hydrogene et R7 reprdsente un radical tetranethyl-1,1,3,3 butyle,
ou Rs et RA fornment ensenble, et ' d' azote auquel ils sont lids,

un radical \< /0 8. Mllange. stabilisant selon |la revendication 1 dans

| equel R2 reprdsente.un al kyl bne enT®-TG et R | " hydrogene. 9. Ml ange
staBi | i santMEepe Babidart SbieE ireatdicaiond Gless coneiecd) diER mbmp UnbsEiyaryHpipendmdice al
dt hyl bne. Gormule ! et b) d’au moin&|irde| polydikyl-pipdritiing He formdid .0 252 877 it - 28 - 10.
M6l ange stabilisant solon la revendlcatton 1 qui est constitue a) d' au

moi Ns unél. Zempesition contanpat un délyradrel synthétique bain Iméisngenstabifsantiseinilevendication 1. .

pol yal kyl - pi pdil dlne de fornmule I1. 11. Conposition contenant un polynbre-
synt hef f 8@ eCopposition raelon rig) sevendigstian; L1y qaracidsisdenen ge ravg don @plymdre cwnthétique est une
Conposi t | orPoyef®8 | a revendl catfon 11 caracteri sde on ce quo |le pol ynere
synt hdti que est une polyoldfine. 13, Applicatiop d un nelange stabilisant
sol on | a13 d\pelieatiop Sundpplenog stebilisant sejon |a Jevendicatione! ) FaRUsation de Relvndres. svatétls
contre |a Y0P IPFradalANNdytener alumidre y pre. 1 11111111111111111111 11
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