0080431 Description The present invention relates to the conbination 0{0
I'ow- ol ecul ar and hi gh-nol ecul ar pol yal kyl pi peri dines as a stabiliser
system for organic. material, and also to the organic material protected by
t hi s~stabitiser* system In the past, |ow nolecul ar polyal kyl pi peri di nes
have been described as light stabilisers in nunerous publications. Thus,
for exanple, an inportant class of sterically hindered piperidines

- corresponding to the general formula RH[err]CH 3 H 3 ninwichnis
a number from1l to 3 and Ris a nonovalent to trival ent hydro8488431

radi cal , has been described in U S Patent Specification 4,038,280. Mre
recently, various high-nol ecul ar pol yal kyl - pi peridines which are suitable
as light stabilisers have al so been discl osed. " Thus, for exanple, U S
Pat ent Specification 4,233,412 has di scl osed condensati on and addi- tion
pol ymers containing sterically hindered piperidine groups, U S. Patent

Speci fication 4,210,612 has di scl osed pol yacryl ates containing sterically
hi ndered pi.peridine groups, and U. S. Patent Specification 4,086,204 has
di s- closed triazine polyners containing sterically hindered piperidine

gr oups. Attenpts have al so been made to find synergistic

Description

The present invention relates to the combination of
low-molecular and high-molecular polyalkylpiperidines as a
stabiliser system for organic. material, and also to the
organic material protected by this stabiliser system.

- In the past, low-molecular polyélkylpiperidines have
been described as light stabilisers in numerous publications.
Thus, for example, én important class of sterically
hindered piperidines corresponding to the general formula
- ?—_]—R
Hsc\I/ \E/C‘*a
L 1O \!ql/ “en,

- n

U in which n is a number from 1 to 3 and R is a monovalent to

trivalent hydrocarbon radical, has been described in U.S.
Patent Specification 4,038,280.

More recently, various high-molecular polyalkyl-
piperidines which are suitable as light stabilisers have
also been disclosed. Thus, for example, U.S. Patent
Specifiéation 4,233,412 has disclosed condensation and addi-
tion polymers containing sterically hindered piperidine
groups, U.S. Patent Specification 4,210,612 has disclosed
polyacrylates containing sterically hindered piperidine
groups, and U.S. Patent Specification 4,086,204 has dis-
closed triazine polymers containing sterically hindered
piperidine groups.



m xtureés in which one conponent is a sterically hindered piperidine and,the
ot her conponent is, for exanple, a con- ventional UV absorber. (

M xtures of ;this_type are known, for exanple, fromU. S. Patent '
SpeC|f|cat|on 4,110, 304, which descrlbes m xtures of a | ow nol ecul ar
polyalkylplperldlne wi t h benzophenones, benztriazoles, oxalic acid
dianilides or salicylic acid derivatives. |t has nom/been found that

m xtures of | ow nol ecul ar and high=nol ecul ar pol yal kyl pi peri di nes show a
pronounced synergismas regards their light-stabilising activity. Those
skilled in the art COUAdtamptsrndi/stambsnémrme to Binid GyragAstdd t

' | mbi, ' bi | whj ch .
or i ncipi e of aBEROHFaRaL, ehaFe PhE GUPERRh BnlS by (O e BERE Cul ar

wei ght . pfperddinar gndyhbegother compomest consifir @Examplst,arcednwhi ch
differ greatly, bﬁt%ﬁa‘it gfleaégg ?8}' on, ag; & fuOWE {f's 'a%e Kown,
phenol i c anti oxidants and so-called thlosynerglstlc agents. pr esent

i nvention rel afes esampieabfresel - §ys?%h¢%§wﬁ2ﬁ¢ﬁﬁkf%?%°ﬂi4«%AQN§QQGUW§#Ch
sterically hi ndeee@llaebymiﬁh&yéel oer adwﬁ-:ﬁ@i@@dp&k fidll?)élfl@lgﬁ@éﬁldme

conprising the ¢ nds o
SR RN M FYR e 2 1R P2 S P aiid é%ﬁ&l&ﬁst he
recurring uniterobaiheyllécnakbad Briyativé®:9): -4-[c(co6-R2)-cH2 --- ]-

g‘gg degree of pol ynergahb@nnbf-blen found that mixtufls HeAGw-HAf %ﬁﬁgky

. and high-molecular polyalkylpiperidines show a pronounced
\-/ synergism as regards their light-stabilising activity.
Those skilled in the art could not predict this increase in actio.n
because it involves a combination of light stabilisers which
cofrespond to the same principle of action and are distin-
guished only by the different molecular weight. Custom-
ary synergistic mixtures consist of substances which differ
greatly in structure and action, as is known, for example,
for phenolic antioxidants and so-called thiosynergistic
agents.
The present invention relates to a stabiliser system
containing (A) a low-molecular, sterically hindered poly-
alkylpiperidine selected from the group comprising the

U compounds of the formulae (A-1) to (A-13)
Rl--OC(o)-CCHZ)s-c(o)O--R1 (A-1), RZ-OC(O)-(CHZ)S-C(O)ORZ (a-2),
RI-NH-(CHZ)G-NH-RI (A-3), Rz-ocuzca=c§1cnz-o-a2 (A-4),
R1°0C(0)-N(R1)-(CHZ)-N(RI)C(O)O-Rl (a-5), R, -0-Si(CH;),-0-R, (a-8),

H9C4—T—R1
AN -
1 ﬂ (a-7), R,-C(0)OCH,~-_ H --cqz—o—(o)c R,
N N e, 1 M e
H9c4(R1); L(R1 4Hg | A-8),
5G4ty
-.f.-.\.- - - P, A -
(RZOE}C(C H ) CHy={ v OH (A-9), OC(O)\- /c(o)o 3 (a-10),
0 \ S\,



particularly 10-25; 1- N(R-(CH -N (R)-CH 2-) i with degree of n

pol ynerisation (B-2) of 5-50, preferably 5-25,
particularly 5-15; -4- -f--0OmCoo-R1)-CH2--i- -E-CH2-CH2-i+ with nol ar
ratio’l: 115 1: 10(|) (rn) to 1:20 and nol ecul ar wei ght
(B-3) : of between 10,000 and 30, 000; wi th degree of
polymerisation -1-N(R )-(CH2) N(R1_ - of 3-50, preferably 3-25,
particularly 3-8; (B-4) -Cc(CH )2-CH2-C(CH) CH3CHS3

CH3CH 2) 0C(0)(C2 22 2xK/ 2 2 33

3 3 (B-5 with degree of polynerisation of 2-25, preferably 2- 12
particularly 2-7q,t 1CﬁR C6- N(R&LCXC» (CH2) 4- degr eg, of Iy-
merisation of 5- gg& ﬁ 14“25pg£ﬂ I'éﬁé-ZS,

particularly 5-15; sSf 3 8glcy3 ﬁ@b ) 6-8H/ >

CQ(O) - NH- (CHR) 6- C(C) 3\ cHeS/wi t h eC
pol yneri sation of :Fgf Iy 5- 25, N'\ \\ K
(CH2 11 | cﬁ/
(a-12),

Rl-NH-C(O)-(CHZ)S-C(O)-NH-R1 (A-13),

in which R1 is a group of the formula
N CQCH CH
/3 | QM

» B, is a group of the formula CH3M: >- °

{ \

N

4\ {

3 3\CH

/ -C ( -\
and R, is a group of the formula \ L7 H, /' ,

C{ \CH

3 3

and (B) a high-molecular, sterically hindered polyalkyl-
piperidine selected from the group comprising compounds

N\ having one of the recurring units of the formulae
(B-1) to (B-9):

—E——CH(COﬁ-RZ)-CHZ——]— with degree of polymerisation
of 5-100, preferably 5-50,
particularly 10-25;

(B-1)

—E——N(Rl)—(CHz)6-N(R1)-CH2)2—-}— with degree of polymerisation
of 5-50, preferably 5-25,
particularly 5-15;

(8~2)



(B 7)- particularly 5-15; -5- CH3, CH3 \3/(?-;8
+-f--*\.>CH2 CH=CHcH 2-N %-0C(O-NH(CH 2)6-N-C(0)0--- C3 \CH3

G \CH wth degree of polynerisation (B-a) of 5-50,
preferably 5-25, particularly 5-15; CH ,CH3 --F--CHCH 3 .- 30- wth
degree of polynerisation 2 2C \ c/ of 5-50, preferably 5-25,
43 CH3 particularly 5-15; (B-9) and al so the conpound of the
formula B-10 R NH(CHR)-_ R(C N(R »-( CH 4 2)3 4 2 2- (R4)
-(CH2) 3NHR4 (B-10) wherein R and R2 have the neani ngs given above, and R4
Is a group CH 3 CH3 H9 \3/ ~~ ~>11 \ 3CH C CH3 O the components (A,

compounds (A-1)—f-£udoo-8 gk ,~¥ AH0H,~Cly-) . withOholds: tatiqnm: (1\=12);1¢nd

i ticul ds (B-1)2 (A5) 2 (29, (Alj - 12
0 particular conpounds (K-1)% (A5) " (A9). (A1)} angd (532102 e ghe
(B-3) of between 10,000 and
30,000;
N with degree of polymerisation
——[—N(RI)-(CHZ)G-N(RI)-&/ \&—+ of 3-50, preferably 3-25,
' X /l . particularly 3-8;
v (B_—4) =C(CH,) =~ ~C(CH,) 5
c§3/CH3 B,
/ .-I\
—f0- -\._ .)I- (cH,) ,0C (o)-(cnz) z-c(o) o-(cnz) 2-1(._. /--oc(o)-(cnz) z-c(o)—]-
\ N
Cﬁ3 CH, of, cH,
(B-5)

with degree of polymerisation
of 2-25, preferably 2-12,
U/ particularly 2-7;

—fN (R )-(CH,) 6-N(R1)-c(o)-(cnz) ,C—+ with degree of poly-
- ' merisation of 5-50,
(8-6) ' preferably 5-25,
particularly 5-15;

CH CH
N
\ _ /
-{—N<._‘/- NH- (CH,) -NE \._.>N-c(o)—NH-(CHZ)6-NH-c(0)—+—
cﬁ3\cn3 3\cu3 with degree of polymerisation

of 5-50, preferably 5-25,
(3-7) particularly 5-15;



-6~ QIf the conponents (B), conpounds (B-1), (B-2), (B-3), (B-4), (8_5)W%
(B-6) and (B-10) are particularly preferred. The common feature of the

m xtures of.conponents (A) and (B) is that (A) is distinguished by a

mar kedly | ower nol ecul ar weight than (B), and that all conpounds (A) and
(B) represent polyal kyl pi peridine derivatives and thus con- tain, for
exanpl e, one of the radicals Rl, _R2, R3 or R4. The conpounds (A and (B)
are known substances and can b@ Brépared by known net hods. The ratio
(A):(B) can be chosen within wide limts. However, the synergismis
particularly marked in m xtures in which the ratio (A):(B) is 10:1 to 1:10,
preferably 5:1 to 1:57and in particular 1:2 to 2:1. The conpounds (A and
(B) are added to t@®; eggani c materigl; ¢m, be protected in a total
concentration of 0.0 td 5% by meigh-{- ased on the material to be
protected. It ig-d re?qz.cgd-cnocﬁ-magr or ate-00(E)3NEO(CH, 5oaNEYyC(Rdght and
particularly prefesced tozincorpo at®=072 to 0.6%b i ght of the
conpounds. The incgﬁ‘hmation can b ahu'ed out. before or_after the

pol yneri sation, for &xadple by m xin tﬁt cofbblndesres o f e hEmeifAtians
if appropriate, into }he melt by the nethodspgusiSOR! preéfetdlflyri-2pef ore
or during the shapinglﬁpbcess, or also by applyip ;he di ss éyed or

di spersed com pounds onto the polyner, if a£%¥5bg? ?E;%Afﬁf ubsequent
evaporation of the solvent. The novel conpounds can -al so be added to the
material to be stabiliseg in the formof a master batch

: \3/CH3 d i
U 2N with degree of polymerisation
~o0-cu,cn, 1 Se-clori- of 5-50, preferably 5-25,
' dﬂ;bﬁ3 particularly 5-15; -

(B-9)
and also the compound of the formula B-10
R4NH(CH2)3-N(R4)-(CHZ)z-N(R4)-(CHé)3-NHR4_
- (B-10)

wherein R1 and R2 have the meanings given above, and
\_ R, is a group

ca
| C,H, N33
_,ﬂg | 7/
) j . N -\.-.
N7 cH \
‘l R o,y cﬁ3 cH,
s
HoCy- "\._;N“
\
3 Gy

Of the components (A), compounds (A-1), (A-2), (A-5),
(A-7), (A-8), (A-9), (A-11) and (A-12), and in particular
compounds (A-1), (A-5), (A-9), (A-11) and (A-12), are
preferred. ' '



whi ch contai ns these conmpounds in a concentration of, for exanple, 2.5 tgﬁ
25% by weight. In the case of crosslinked polyethylene, the com pounds n
be added before the crosslinking process. The m xtures of one or nore
conpeunds (A) and of one or nore conpounds (B) are suitable for stabilising
organi c material agai nst damage by the action of oxygen, heat and |ight.
The foll owi ng are exanples of organic materials to be protected in this
way: 1. Pol yners of nonoot fins and diolefins, for exanple

pol yet hyl ene (which can be crosslinked if appropriate), polypropylene,

pol yi sobutyl ene, pol ybut-1-ene, polynethyl- pent-1-ene, polyisoprene or

pol ybut adi ene, and al@Gb t;ioéwmmmnﬁntcg/cdﬁ))cy efampourids (@x-ér)pl €Bel2),

cyclopentene rb ures he, _pol I i oned
under for&%xgﬁp @; nﬁ:t u ss)o’f 9301% %b‘@ @gé‘(&l (ﬁ%&lﬁﬂqegﬁg‘ Yor with
polyisobutylemnefékred Cbpolyners of nonool efins and diolefins with:-one
anot her or with ot her,vin nono for aml.e et hyl ene/ propyl ene
copol yners, propyl ene?lb%té/ci g%}fd‘f fset W%%i e&ﬁ&f’%l’eﬁén%s (4)
copo:yners eﬁﬁdlémb/b@ttﬁaﬁnekxxisrﬂﬂ%ﬂﬁﬁgnlsh@@pbbe&ehbrtadl?nEoYer

copol yners, ol yjre t e a a
copol yners, e'ﬁ(%f?{é%% Ivﬁﬂf ?‘ry a@c%%?‘)?%elr%ll E?Hé?eﬁgfv%z 'Izla etate
copol yners or(B hy¢mm@#em¢)p¢kyaﬁhxinmnﬁﬂ%ﬂm@ﬁsd@mdvamechSahdstbuengm@+s)

and al so ter pehyer fopfe iyl €N dF IR ARARE, dRe“eRSUGP R‘S
hexadi ene, dlcyclopenta- di ene’ or %t@yllde enor bor nefté.
The compounds (A) and are known substances and

K_/- can be prepared by known methods.

The ratio (A):(B) can be chosen within wide limits.
However, the synergism is particularly marked in mixtures °
in which the ratio (A):(B) is 10:1 to 1:10, preferably 5:1
to 1:5 and in particular 1:2 to 2:1.

- The compounds (A) and (B) are added to the organic
material to be protected in a total concentration of 0.01
- to 5% by weight, based on the material to be protected.
It is preferred to incorporate 0.03 to 1.5% by weight and
particularly preferred to incorporate 0.2 to 0.6% by weight
of the compounds.

The incorporation can be carried out before or after
the polymerisation, for example by mixing the compounds,
and further additives if appropriate, into the melt by the
methods customary in the art, before or during the shaping
process, or -also by applying the dissolved or dispersed com-
pounds onto the polymer, if appropriate with subsequent
evaporation of the solvent.

The novel compounds can also be added to the
material to be stabilised in the form of a master batch
which contains these compounds in a concentration of, for
example, 2.5 .to 25% by weight.

In the case of crosslinked polyethylene, the com-
pounds can be added before the crosslinking process.

The mixtures of one or more compounds (A) and of
one or more compounds (B) are suitable for stabilising
organic material againsgt damage by the action of oxygen,
heat and light. The following are examples of organic



4., .  Polystyrene. 5. Copol yners of styrene or [err]-methyl styrene [.
with dienes or acrylic derivatives, for exanple styrene/butadi ene,
styrene/acrylonitrile, styrene/ethyl nethacrylate, styrene/ butadiene/ethyl
acryl:ate or styrene/acrylonitrile/nethyl acrylate; high inpact strength

m xtures of styrene copoly- nmers and of another polyner, for exanple a

pol yacryl ate, a diene polyner or an ethyl ene/ propyl ene/ di ene terpol yner;

and al so bl ock copol yners of styrgne, for exanple styrene/

but adi ene/ styrene, styrene/isoprene/styrene, styrene/

gh]gfltene- b:JtWrr@?:%/r}?.taM{se'%% gk wceaeéatbulteﬁﬁspwasayl etne/_ st%/rene- 6.

aft copolyners of styrene, for, exanple rene Qr on
polybutadiene}'styren@°&ﬁ&?£§rQFOWPPgBh%fS?éf?%g éhéiﬁ{ghiﬁnééﬁﬁ%ﬁﬁﬁple
styane and mﬁo&&@t&gﬂﬁd@id?hgbafbad batOroséybu$adiEfmgppﬂqpmﬂuxemnd algyl
acryl ates or ry gr to t e,n St an
acrylonitriIe?ﬁgé#¥g§&§%§8’e?h@?lgoﬁ%%ggﬁ he?%?%y$%Lfﬁuﬁ%khpéiyﬁéﬁﬁ?l

ene nhe terpo
styrene and aglewtoni-bhel,epglgfitegrent0opopyBykytadidnd Al Q15w ipalyielrs
nethacrylates,fpr sé§r§n and gcrylo- nitr|¥e ﬁéﬁfted onto b
acryl at e/ but afitef& ¢85 F?ﬁﬁ?s, QROCEPUBLE hRT r S XIRFEERE (IF AT PENFiter s
menti oned under. 5), stbttareshofethaomlyrhersexgmpimechs.lrsinrcau)l,ed‘q&BS,
MBS, ASA or AR BhYRi%tufes ofugggyﬁggg?mé DN D PR R 1%nd Yr WiARP! €

pol y- chloroprene, chlorinated r orinated or chloro- sulfonated
polyethylene,RﬁﬂyéﬁpéﬁﬁUﬂéﬁfdrin honopol ynmers and copol yners, in particular
pokzgers of ha@.ogen- ceabailpmees of monoolefins and diolefins with one

another or with other vinyl monomers, for example ethylene/
propylene copolymers, propylene/but-l-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-l-ene co-
polymers, propylene/butadiene copolymers, isobutylene/
isoprene copolymers, ethylene/alkyl acrylate copolymers,
ethylene/alkyl methacrylate copolymers, ethylene/vinyl

- acetate copolymers or ethylene/acrylic acid copolymers and
their salts (ionomers), and also terpolymers of ethylene
with propylene and a diene such as hexadiene, dicyclopenta-
diene or ethylidenenorbornene.

4, Polystyrene.
S. ' Copolymers of styrene or a-methylstyrene with dienes
U or acrylic derivatives, for example styrene/butadiene,

styrene/acrylonitrile, styrene/ethyl methacrylate, styrene/
butadiene/ethyl acrylate or styrene/acrylonitrile/methyl
acrylate;_ high impact strength mixtures of styrene copoly-
mers and of another polymer, for example a polyacrylate, a
diene polymer or an ethylene/propylene/diene terpolymer;
and also block copolymers of styrene, for example styrene/
butadiene/styrene, styrene/isoprene/styrene, styrene/
ethylene-butylene/styrene or styrene/ethylene-propylene/
styrene.
6. " Graft copolymers of styrene, for example styréne
grafted onto polybutadiene, styrene and acrylonitrile

. grafted onto polybutadiene, styrene and maleic anhydride
grafted onto polybutadiene, styrene and alkyl acrylates or
alkyl methacrylates grafted onto polybutadiene, styrene and
acrylonitrile grafted onto ethylene/propylene/diene terpoly-



vinyl- conpounds, for exanple polyvinyl chloride, poly- vinylidene chlori?ij
pol yvi nyl. fluoride or polyvinylidene fluoride; and al so their copol yners
such as vinyl chjoride/ vinylidene chloride, vinyl chloride/vinyl acetate
or vinyli- dene chloride/vinyl acetate. 8. Pol ymers derived from
a,[err]-unsaturated acids and their derivatives, such as pol yacryl ates and
pol ynet h- acryl ates, -pol yacryl am des and pol yacrylonitriles. 9.

Copol ynmers of the nmononers nenti gned under 8) w th one another or with

ot her unsaturated nononers, for exanple acrylonitrile/butadi ene copol yners,
acrylonitrilel/alkyl acrylate copolyners, acrylonitrile/al koxy acrylate

copoly- ners, sagsy! aRFrehkeahiNbbrPobhder 090k ¥APESd WBn & PO B Kyl e/ alkyl
nmet hacryl at e/ but adi ené ter o]l yners derived from

ol rs. 10,
unsat ur at ed al®csH F§e§n8raEPﬁég?k¥} pRERRCEELRtER | QT ERENG ANG @&CAYd O
such as pol y- niitmilealgralftled pnltpviaoyylaceymeadMQ'vdmdl;aﬁalaer,ﬁtemﬁ rAlsy-
vi nyl benzoat | vyl e o) ' Y, . - p ate
or polyallyl ngpggmgnéxkﬁ.}ega%§ﬁén%%%lJf/ér%éisyrg%ag cr%eg{oﬁlyo%grdg u&?egzc?l)i’cgte}?hers,
such as pol yeeBykbpgegkpeens, fpol §xanglencagarcalddd Sy MBS dRAderor

their copol ynRE8 WoliPmbis; gl ycidyl ethers. 12. Pol yacetal s such as
pol yoxynet hyl ene, and_al so polx- oxxneth | enes whi ch contai.n conononers,
for exanpl e efhyl ene BR}a&eniaontaining Bhe 188 fEmlE 29 Wrdes. 14.

Pol yur et hanes cigbrreptlenen theopbrabeddrubbem pdoriaidds opeesoer s and
polybutadienegu%%gga&ganbgfbengigégl or epichlorohydrin homcpolymers and
W copolymers, in particular polymers of halogen-containing
vinyl compounds, for example polyvinyl chloride, poly-
vinylidene chloride, polyvinyl fluoride or polyvinylidene
fluoride; and also their copolymers such as vinyl chloride/
vinylidene chloride, vinyl chloride/vinyl acetate or vinyli-
dene chloride/vinyl acetate.
8. Polymers derived from o, f-unsaturated acids and
their derivatives, such as polyacrylates and polymeth-
acrylates, polyacrylamides and polyacrylonitriles.
9. Copolymers of the monomers mentioned under 8) with
one another or with other unsaturated monomers, for example
acrylonitrile/butadiene copolymers, acrylonitrile/alkyl
- acrylate copolymers, acrylonitrile/alkoxy acrylate copoly-

mers, acrylonitrile/vinyl halide copolymers or acrylonitrile/

alkyl methacrylate/butadiene terpolymers.

10. Polymers derived from unsaturated alcohols and

amines, or their acyl derivatives, or acetals, such as poly-

vinyl alcohol, polyvinyl acetate, polyvinyl stearate, poly-

vinyl benzoate, polyvinyl maleate, polyvinylbutyral, poly-

allyl phthalate or polyallylmelamine.

11. Homopolymers and copolymers of cyclic ethers, such

as polyethylene glycols, polyethylene oxide, polypropylene

oxide or their copolymers with bis-glycidyl ethers.

12, Polyacetals such as polyoxymethylene, and also poly-

oxymethylenes which contain cbmonomers, for example

ethylene oxide.

13. Polyphenylene-pxides and sulfides.

14. Polyurethanes derived, on the one hand, from poly-

ethers, polyesters and polybutadienes with terminal hydroxyl



greups, and, on the other hand, fromaliphatic or aromatic pol yi socyanates,
and also their initial products (polyiso- cyanates, polyols and Jg
prepol yners). 15, Pol yam des and copol yanm des derived from di ani nes a
di carboxylic acids and/or from ami nocarboxylic acids or the correspondi ng

| act anms, such as pol yam de 4, polyam de 6, polyam de 6,6, polyam de 6, 10,
pol yam de 11, pol yam'de 12, poLy9254,4-trinEthyIhexanethylene

t erepht hal am de or poly-m phenylene i sophthal am de, and al so their
copolynmers with polyethers, for exanple with pol yethyl ene glycol, poly-

propyl ene gl yGiloupis ,P@n, ebharmtehwtaee ahﬁaol fréf-ali dph&’@id/tﬁﬁaépomamc
pol yi m des an éﬁa!yan1de ‘i m des ters, derived

di carboxylic & slszﬁ’r?gaﬂ‘la&less’aﬁ&fio?l]spoﬁpﬁgﬂrb?%h?bo&??‘ihéc%%l&owist%

correspond- i@@éﬁgﬁ@@negolgaq@ andp bggbmyheag);erephthalate polybutyl
ene terepht hal neth oIcFE ane tere-

ol pht hal
pol y-[2, 2- bi s- A hydrc??/?}éf SREPIyapLs eﬁh‘i‘ﬁﬁ’r%&% difiines
poIyhydroxybenzmﬁbﬁ&anhm&yahsoabhdskapdVyetﬁeom esieocarmsxykilk facids or

bol yethyl ene Wi Bieaindifg 9p8tlhe, ILALACRS! Sofpinthe al DRt n At 35

18. Pol ycar SORat €3 ysulf onés and
Cr ossl i nked pd¥¥n§m§d@eﬁh@edPoéﬁamhéeoﬁe1ﬂan§°1yamh¢alhbhwa%hyawﬁﬁﬁ Ih the

other hand, fr moI4&tﬁh@%hgnh@&hﬁ\ekﬁmeﬁec{aeaép@m
resins, urea/ de- . .re |n§d g%ne/fornaldgﬁfde reS|n 21,
Dryi ng' and noRETphRGea LaARN-EGLATLASS. and. ALAGSERPHT ceOR YRRTE M B i ns
der\LXed from qaigletheast, emmbxsmpaeawedhapdlyesaymae eglyitahy mpody+ ¢ aci ds

pol yhydri ogJ W %1209 \é'r“ %QT&QHE&Q% Befib OgBL4KI Ng agents, -and
also their halpgr ﬁﬁcont%rﬂ % g h9e 2}5'

Polyureas, polyimldes and polyamide-imides. -

17. Polyesters derived from dicarboxylic acids and o
diols and/or from hydroxycarboxylic acids or the correspond-
ing lactones, such as polyethylene terephthalate, polybutyl-
ene terephthalate, poly-1,4-dimethylolcyclohexane tere-
phthalate, poly-[2,2-bis-(4-hydroxyphenyl)-propane] tere-
phthalate or polyhydroxybenzoates, and also block polyether-
esters derived from'polyethylene with hydroxyl end groups,
dialcohols and dicarboxylic acids.

i8. Polycarbonates.
19. Polysulfones and polyether-sulfones.
U 20. Crosslinked polymers derived, on the one hand, from

aldehydes, and, on the other hand, from phenols, urea or
melamine, such as phenol/formaldehyde resins, urea/formalde-
hyde resins and melamine/formaldehyde resins.
21. _ Drying and non-drying alkyd resins. _
22. Unsaturated'polyester resins derived from copoly-
esters of saturated and unsaturated dicarboxylic acids with
polyhydric alcohols, and vinyl cbmbounds as crosslinking
agents, and also their halogen-containing, slow-burning
modifications.
23. Crosslinkable acrylic resins derived from substitu-
ted acrylic acid esters, for example from epoxyacrylates,
urethane-acrylates or polyester-acrylates.
24, "~ Alkyd resins, polyester resins and acrylate resins
crosslinked with melamine resins, urea resins, polyisocyan-
~ates or epoxide resins.



nodi ft cati ons. 23. Crosslinkable acrylic resins derived from substitu-
ted acrylic acid esters, for exanple from epoxyacryl ates,

ur et hane-actyl ates or polyester-acryl ates. 24. Al kyd resins, polyester
resins and acrylate resins crosslinked with nelam ne resins, urea resins,
pol yi socyan- ates or epoxi de resins. - 10 - 25. G ossl-i nked epoxi de
resins derived from pol yepoxi des, for exanple from bis-glycidyl ethers or
from cycl oal i phati c di epoxi des.- 2@ - Nat ural polyners such as cell ul ose,
natural rubber and gelatin, and also their derivatives chemcally nodified

to gi ve honol ogous pozﬁrersh such as cel |l ul ose acetates, propionates and
butyrates, or cel |9A5sE IaYgesh epofdeasesdngy FeELVafoSEOM TRRl e RRI des,

material s stabidp 3chnigld Fromay s yoialar akhi rar §aNFEoR0t YEES S1 Lt £an
be used in the nost djverse forns, for exanple as noul dings, filnms, fibres,
foams, profil ¢ S'ng agents, or as binders for |acquers, adhesives or

putties. The sa&bil i saNataysilem lymemsdisnght ast bellavest| onatanaberutsesk
together with e AR j C I L0 t ions.
Eeanpl 66 of t1] G il ST KRS R4T UBHvRaRUR SRR EELY SR A
2,6-Di-tert. - bir @ive mamaliqgessolpolymedss, . shghyhs aegldiaee hgtpheirs,
_216'd"tert-'tﬁgdﬂfdhé%ég”éﬂﬁﬂﬂﬂbyﬁéﬂ@s, or the cellulose ethers such as

methylcellulose. _
The organic materials stabilised in this way are
\_ preferably organic polymers which can be used in the most
diverse forms, for example as mouldings, films, fibres,
foams, profiles or coating agents, or as binders for -
lacquers, adhesives or putties.

The stabiliser systems according to the invention
can be used together with other additives, which are used
in customary concentrations. Examples of the latter are:
1. ‘Antioxidants '

1.1. Alkylated monophenols
2,6-Di-tert.-butyl-4-methylphenol, 2-tert.-~butyl-
4,6-dimethylphenol, 2,6-di-tert.-butyl-4-ethylphenol, 2,6-
di-tert.-butyl-4-n-butylphenol, 2,6-di-tert.-butyl-4-i-
butylphenol, 2,6-di-cyclopentyl-4-methylphenol, 2-(a-methyl-
N\ cyclohexyl)-4,6~dimethylphenol, 2,6-di-octadecyl~4-methyl-
: phenol, 2,4,6-tri-cyclohexylphenol and 2,6-di-tert.-butyl-
4-methoxymethylphenol. o

1.2. Alkylated hydrogquinones
2,6-Di-tert.-butyl-4-methoxyphenol, 2,5-di-tert.-

butyl hydroquinone and 2,5-di-~tert.-amyl hydroquinone.

1.3. Hydroxylated thiodiphenyl ethers
2,2'-Thio-bis-(6-tert.-butyl-4-methylphenol), 2,2'-

thio-bis-(4-octylphenol), 4,4'-thio-bis-(6-tert.-butyl-3-

methylphenol) and 4,4'-thio~bis-(6-tert.-butyl-2-methyl-

phenol).

1.4. Alkylidene-bis-phenols
2,2'-Methylene-bis-(6~tert.-butyl~4-methylphenol),

2,2'-methylene-bis-(6-tert.-butyl-4-ethylphenol), 2,2'-

methylene-bis-(4-methyl-6-(a~methylcyclohexyl)-phenoll,

2,2'-methylene~bis-(4-methyl-6-cyclohexylphenol), 2,2'-



di-tert.-butyl-4-n-butyl phenol, 2,6-di-tert.-butyl-4-i- butyl phenol,

2, 6-di -cycl opentyl -4- et hyl phenol, 2-([err]-nethyl -

cycl ohexyl) - 4, 6-di net hyl phenol , 2, 6-di -oct adecyl -4-net hyl - phenol ,
2,4,6-tri-cycl ohexyl phenol and 2,6-di-tert.-butyl- 4-nethoxynethyl phenol.
1.2 Alky-lated hydr oqui nones 2,6-Di -tert.-butyl - 4- nmet hoxyphenol ,
2,5-di-tert.- butyl hydroquinone and 2,5-di-tert.-amnyl hydroqui none. 1.3.
Fydroxylated t hi odi phenyl ethers 2,2

-Thi o-bis-(6-tert.-butyl-4- nethylphenol) ‘215" t hi o- bi s- (4-octyl phenol),
4,4' -thio-bis-(6-tert.-butyl-3- nethyl phenol) and

4,4' -thio-bis- @ﬁbthyﬁendynnﬂ-(5—mwmb}k4-phehwnphemol) AR kg! +uebly béme ghioheol S
2,2' - Methyl ene-dy ¢ (& t&r h A]o) _ _

S e e B _%ﬁt&lpﬁxe%&*ﬂ BR8n0 %.-)cmélbdene bis-(4,6-di

met hyl ene- bi s- (f@-ITﬁBHRHtYG—PQ’@WPét)hyIZG?dI-Qlﬁbxiltliylephehbiii-(6 -tert.-butyl-4-

2, 2" - met hyl ene-ihysipf ﬂHﬂéﬁHl)G QthQﬂﬁ%ﬁbﬁgﬁngls ?fzs dl tert ~butyl-~

nethylerre blstHS1 | phenol % ene-b

(4,6-di-tert ﬁ}%nd‘ls) -f*e?hyéteﬁ?r &éné5bF§rF4'BuHY1 ~2-methylphenol),

tert.-butyl phengl)-bik-X S-atent. l-dﬁltg-lbmShS'ﬁrbﬁyt-z REtNY t ghenpDbyt grtegnol ) ,

4, 4" - met hyl ene% (t%q{ ter Ly F % _

4, 4' - et hyl ene- |sc%6 °r uF9§ Pﬁ? BE oTydr°xybe“ZY1) -4-methyl

1, 1- bi s- (5-t er tthemalyl M%%mﬁ-zsnﬁem phutyl)y4bhy dnexy-2-methylphenol) -

2,6-di-(3-tert mi‘ﬂ#dé 5 riemé %Jﬁé‘i“tOK}SQQS}Z)lh)-h%BE} ¥t &mmbnenyl) 3-

1,1,3-tris-(5-ter butil?1 ugy % &éﬁhenog§ [ ,

1, Nebi s- (5-ter ™ &F%f& anSrh h§| PF) 8syco "688%13,3-b1s-(3"-

n- dodecylnercapnmmnnﬁuuxyhaMHymWMQOQWpMehyhosbp$y3abei (8i-(3-tert.-butyl-
4-hydroxy-5-methylphenyl)~-dicyclopentadiene and di-[2-(3'~
‘tert.-butyl-2'-hydroxy-5'-methyl-benzyl)-6-tert.-butyl-4-
methyl-phenyl] terephthalate.

1.5. Benzyl compounds
' 1,3,5-Tri-(3,5-di-tert.-butyl-4-hydroxybenzyl)-
2,4,6-trimethylbenzene, di-(3,5-di-tert.-butyl-4-hydroxy-
benzyl) sulfide, isooctyl 3,5-di-tert.-butyl-4-hydroxy-
benzyl-mercaptoacetate, bis-(4-tert.-butyl-3-hydroxy-2,6-
dimethylbenzyl)-dithiol terephthalate, 1,3,5-tris-(3,5-di-
tert.-butyl-4-hydroxybenzyl) isocyanurate, 1,3,5-tris-(4-
tert.-butyl-3-hydroxy-2,6-dimethylbenzyl) isocyanurate, .
) dioctadecyl 3,S-di-tert.-butyl-4-hydroxybenzyl—phosphonate
end the calcium salt of monoethyl 3,5-di-tert.-butyl-4-

hydroxybenzyl-phosphonate.
1.6. Acylaminophenols

4-Hydroxy-lauric acid anilide, 4-hydroxy-stearic
acid anilide and 2,4-bis-octylmercapto-6-(3,5-di-tert.-
butyl-4-hydroxyanilino)-S-triazine.
1.7. Esters of f-(3,5-di-tert.-butyl-4-hydroxyphenyl)-
propionic acid

with mcnohydric or polyhydric alcohols, for example with
methanol, octadecsnol, hexane-1,6-diol, neopentylglycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris-hydroxyethyl isocyanurate and di-
hydroxyethyl—oxalic acid diamide.



tert.:butyl-4'-hydroxyphenyl)-butyrate], di-(3-tert.-butyl- é”
4- hydroxy 5- nethylphenyl) dlcyclopentadlene and di-[2-(3 -
tert.-butyl-2"-hydroxy-5"-nethyl-benzyl)- 6-tert.-butyl-4- nethyl-phenyl]
terephthalate 1.5. Benzyl conpounds
1,3,5-Tri-(3,5-di-tert.-butyl -4-hydroxybenzyl)- 2,4,6-trinmethyl benzene,
'-(3,5-di-tert.-butyl-4-hydroxy- benzyl) sul fide, isooctyl
3,5-di-tert.-butyl -4-hydroxy- benzyl - nereaptdacet at e,
bis-(4-tert.-butyl-3-hydroxy-2, 6- dinethylbenzyl)-dithiol terephthalate,
i g g H:: Efl Dl pd@lds -JR bl Q6N UL hyh8e&Y aBURBE Ry 1pheny1) -
di oct adecyl 3, 5- drﬂﬂﬂnionﬁﬁ\ﬂckﬁhydroxybenzyl phosphonat e and t he cal ci um

salt of nonoetywin %&a{ydrqrd g-zblgl;to)a_yl'@-dﬂihdl’a(lé!ﬁheméw fehoepampRé ewifh 6.

Acylan1nopheno|s drox -l auric .ac anllld ydr oxy-ste id
ani lide and 2,%¢ Han %%ﬁé%ﬁﬁﬂ? %§ g1 grplog’ neozentyfgiycgf
butyl - 4- hydroxthﬂbdietﬁyréne|gxmdu1 ﬁiéth&ibaesgm&col triethylene glycol,

[err]-(3,5-di- e{ywxlit%lhyctr %%%' #gttﬁgggﬁgeag?ﬁgfgtw %Hdn@fohydrlc

or polyhydrlc a co for exanp e ecano

hexane- 1, 6- di dWdrpamthivdfRaldic adidbdilemifeene gl ycol , di et hyl ene. gl ycol ,
triethylene glyom) ,gpenisig iy, onuttym-m-wdw&yghéﬁhbSpﬁd@ﬂ@mﬁ cadyd di -
hydr oxyet hyl - oxal'TC_ ac dram de. - 12 - 1.8. Esters of

[err]-(5-tert. - but BES8rdr oxy- 3- met hyl phenyl ) -
for example N,N'-di-(3,5-di-tert.-butyl-4- hydroxyphenyl-

|\ propionyl)-hexamethylenediamine, N,N'-di-(3,5-di-tert.-
buty1—4—hydroxyphenylpropionyl)-trimethylenediamine and .
N,N'-di-(3,5-di-tert.-butyl-4-hydroxyphenylpropionyl)-
hydrazine.
2. UV absorbers and light stabilisers

2.1. 2~(2'-Hydroxyphenyl)-benztriazoles, for example the
5'-methyl, 3,5'-di-tert.-butyl, 5'-tert.-butyl, 5'-(1,1,3,3-
tetramethylbutyl), 5-chloro-3',5'-di-tert.-butyl, 5-chloro-
3'-tert.-butyl-5'-methyl, 3'-sec.-butyl-5'-tert.-~butyl, 4‘—
octoxy and 3',5'-di-tert.-amyl derivatives.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-

methoxy, 4-octoxy, 4-decyloxy, 4-dodecyloxy, 4-benzyloxy,
- 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.
2.3. Esters of substituted or unsubstituted benzoic acids,

for example 4-tert.-butyl-phenyl salicylate, phenyl salicyl-
ate, octylphenyl salicylate; dibenzoylresorcinol, bis-(4-
tert.—but&lbenzoyl)-resorcinol, benzoylresorcinol and 2,4-
di-tert.-butylphenyl 3,5-di-tert.-butyl-4-hydroxybenzoate.
2.4, Acrylates, for example ethyl or isooctyl.a—cyano—B,B-

diphenylacrylate, methyl o-carbomethoxy-cinnamate, methyl
or butyl a—cyano-B-methyl—p-methoxy-cinnamate, methyl a-
carbomethoxy-p-methoxy-cinnamate and N-(B-carbomethoxy-B-
cyanovinyl)-2-methyl-indoline.

2.5. Nickel compounds, for example nlckel complexes of 2,2'-~
thio-bis-{4-(1,1,3,3- tetramethylbutyl)—phenol], such as the’
1:1 or 1:2 complex, if appropriate with additional ligands

such as n-butylamine, triethanolamine or N-cyclohexyl-



pr.opi onic acid with nonohydric or pol yhydric al cohols, for exanple with
met hanol, octadecanol, hexane-1, 6-diol, neopentylglycol, thiodiethyleneéﬁl
gl ycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris-hydroxyethyl isocyanurate and di- hydroxyethyl-oxalic acid diam de.
1.9. [err]-(3,5-Di-tert.-butyl-4-hydroxyphenyl)-propionic acid am des, for
exanple N,N -di-(3,5-di-tert.-butyl -4-hydroxyphenyl -

propi onyl ) - hexamet hyl enedi ami ne, NN -di-(3,5-di-tert.-

but yl - 4- hydr oxyphenyl propi onyl ) -tri met hylenddiani ne and N NN
-di-(3,5-di-tert.-butyl-4-hydroxyphenyl propi pnyl) - hydrazi ne._ 2.

absorbers and fighparelapin er%lgkﬁ} %ﬁéﬁﬁiiéﬁﬁﬁb8ﬁﬁﬁ§%ﬂ?)pbeﬁ?FrngﬁFés,
for(exanple th@aﬁtsnBﬁh?Lhy3r5&y£@;Séﬂi»ténﬁédbuﬁykﬁsﬁﬂyl~bhb$bhonic acid
5-(1,1,3,3- tetra buryl), 5-ghloro-3"..5 -di-tert. - , 22z¢hl oro-
3'-tert.-butyImgn9%§%%¥I?s§¥?%90§9éhn%§-%éﬁﬁQﬁtmqﬁﬂﬁ%ﬂqr %%¥¥20F§§§Qénd
3',5' -di-tert. ndokéldeonphekeesof XketoRingsls audiessopife foinysroky~-4exanpl e
the 4-hydroxy, 4z, 0%t 4 : éﬁgag(»gh r1dAc Wompt e xésberzyLoxy,
4,2',4'-trihyd?§§9ggngﬁéxyﬁyﬁggégfz.ﬁé? |nethoxgiggrivativesue2.3.,Esters
of substitut edPBENYAsAbSERFOY EUSHRYSHREY RYRRZOKyr I ARpropriate with
4-tert.-butyl - phan¥kofali tygahes. phenyl salicyl- ate, octyl phenyl -
salicylate, diRenzoylresorcinol ..bis<(4- fert.-butylb OVds) - rcinol,
benzoyl r esor ci foPand> % agrd L yl%#en%/’f‘%ble -y
3,5-di-tert.-bokglid- hgdidoapbbideat 2, 2 D-di -getyl s, ¥ 'ordietemil.ebatliyt or
i sooctyl a-cyap@af @k heigdhRRenys ach vh AL&s - aBddM}1 iyl BPRENReC LBRRFALE,

methyl or butyl a-cyano- err]-met hyl *p- met hoxy- ci nnamat'e,. met hy] a-,
carbonethoxy-p9ﬁé%ﬁﬁx?969nﬁﬁhﬁ%éeana‘gF?T%¥T?Yt%iQé;ﬁﬁ -[ﬁﬁﬁ%-ﬁnllide'
N,N'-bis-(3-dimethylaminopropyl)-oxalic acid amide, 2- -

ethoxy-s-tert.-butyl—z‘-ethyl—oxalic acid anilide and its
mixture with 2-ethoxy-2'-ethyl-5,4'-di-tert.-butyl-oxalic
acid anilide, and mixtures of ortho- and para-methoxy-disub-
stituted and also of o- and p-ethoxy-disubstituted oxalic
acid anilides.

3. Metal deactivators, for example N,N'-~diphenyloxalic acid

diamide, N-salicylal—N'-salicyloylhydfazine, N,N'-bis~
salicyloylhydrazine, N,N'-bis-(3,5-di-tert.-butyl-4-hydroxy-
phenylpropionyl)-hydrazine, 3-salicyloylamino-1,2,4-triazole
and bis-benzylidene-oxalic acid dihydrazide.

{\2 4. Phosphites and phosphonites, for example triphenyl phos-

phite, diphenylalkyl phosphites, phenyldialkyl phosphites,
tri-(nonylphenyl) phosphite, trilauryl phosphite, triocta-
decyl phosphite, distearYl-pentaerythritol diphosphite,
tris-(2,4—di-tert.-butylphenyl) phosphite, diisodecyl-penta-
erythritol diphosphite, di-(2,4-di-tert.-butylphenyl)-penta-
erythritol diphosphite, tristearyl-sorbitol triphosphite

and tetrakis-(2,4-di-tert.-butylphenyl) 4,4'-biphenylene-
diphosphonite. S

5. Peroxide-destrbying;compounds, for example esters of g-

thio-dipropionic acid, such as.the lauryl, stearyl, myristyl
or tridecyl ester, mercaptobenzimidazole, the zinc salt of
2-mercaptobenzimidazole, zinc dibutyl-dithiocarbamate,
dioctadecyl disulfide and pentaerythritol tetrakis-(4-do-
decylmercapto)-propioﬁéte.



cyanovinyl )-2-nethyl -indoline. 2.5. Nickel conpounds, for exanple nickel
conplexes of 2,2'- thio-bis-[4-(1,1, 3, 3-tetranet hyl butyl)-phenol], such gg
the 1:1 or 1.2 conplex, if appropriate with additional |igands such as

n- butyl am ne, triethanol am ne or N cycl ohexyl - - 13 - diethano-I anm ne,

ni ckel di butyl dithiocarbamate, the nickel salts of

4- hydr oxy-3, 5-di -tert.-butyl benzyl - phosphoni ¢ aci d nonoal kyl esters, such
as of the methyl or ethyl esterjgnickel conpl exes of ketoxines, such as of
2- hydr oxy-4- met hyl - phenyl undecyl ketoxinme, and nickel conplexes of 1-

phenyl - 4- | aur oyl - 5- hydr oxy-pyrazole, if_appropriate wth additignal

i gands. 2. 6. SoxEelyanide’ atabi TS o PN EHATPLE ORRETOSRHIGID GRBM C
acid anilide, p2n2t168h-REtH! 08418’ anld/deIPhosPHotus @oaipounasi,dandi bades
22,2 -dl-dodecylox¥-5 5'-di-tert.-butyl- oxalic acid anilide,
2-ethoxy-2'-ePﬁyF-8iéFFE BRNGRARTF 1 de,

N, rI:I - bi g ( 3- dizpeghghiantaeptapilisersl i Comod xhmpieiaelamine, polyvinyl-

et hoxy-5-tert . -butyl-2 -et - | i i44 ' ' e gWirki Fa-
> othoxy 2 - ePRaTOLIgOnge . BLoyaiHlafids; L ANMIIEE e Mete deriTa-
ortho- and patavesshbygrazins-derivattweanRBinRgs ofPyagHges, polyure-

p- et hoxy- di subghhbyt ed1RX8E i fie 881 dandi 411€EFine. editralmedeactsatatsos,- f or
exanple N, N -di phenyl oxalic '

P aci d d
NP ol NRLBREPL pREEYhSatds; 0Pk ketmte Ca FoRRakA naR Sheazates
N, N - bi s- (3, 5Mgi steatatbyt Na- 2ibydodbegte pama K paliitate - ang antiaony

g;z;'dir;g: oyl 2By Rgehedofolat@?8he AR pyfobatexhorions; oxalic acid

8. Nucleating agents, for example 4-tert.-butylbenzoic acid,

adipic acid and diphenylacetic acid. -
9, Fillers and reinforcing agents, for example calcium car-

bonates, silicates, glass fibres, asbestos, talc, kaolin,

mica, barium sulfate, metal oxides and hydroxides, carbon

black and graphite. '

10. Other additives, for example plasticisers, lubricants,

emulsifiers, pigments, fluorescent brighteners, flameproof-
ing agents, antistatic agents and propellants.

The surprising synergistic‘effe¢t which is achieved
by using the stabiliser mixtures according to the invention
is illustrated by the following example:

\,/ Example 1: Light-stabilising action in polypropylene films

100 parts of polypropylene powder (melt flow index
230°C/2.16 kg=a12) are homogenised for 10 minutes, in a
Brabender_piastograph, at 200°C, with 0.05 part of penta-
erythrityl tetrakis-3-(3,5-di-tert.-butyl-4-hydroxyphenyl)-
propionate, 0.05 part of tris-(2,4-di-tert.-butylphenyl) .

| phosphite and 0.075 part of each of two stabilisers, from the
following table.The composition thus obtained is removed from the
kneader as rapidly as possible and compression-moulded in a
toggle press to give a 2-3 mm thick plate, Part of the crude
moulding obtained-is cut out and compressed between two
high-gloss hard aluminium foils by means of a laboratory
press for 6 minutes, at 260° and a pressure of 12 tonnes,
to give a 0.1 mm thick film, which is immediately quenched



4. . Phosphites and phosphonites, for exanple triphenyl phos- phite,
di phenyl-al kyl phosphites, phenyl di alkyl phosphites, tri-(nonyl phenyl) 94
phosphite, trilauryl phosphite, triocta- decyl phosphite,
di stearyl - pentaerythritol diphosphite, tris-(2,4-di-tert.-buty|phenyl)
phosphite di i sodecyl -penta- erythritol diphosphite,

-(2,4-di-tert.-butyl phenyl)-penta- erythritol diphosphite,
trlstearyl sorbitol triphosphite ¥ tetrakis-(2,4-di-tert.-butyl phenyl)
4, 4" - bi phenyl ene- di phosphonite. 5. Peroxide-destroying conpounds, for
exanple esters of [err]- thio-dipropionic acid, such as the lauryl,
stearyl, nyrisiw1CQidtwatEnwd estRaTtionsc gacdbedznhi 4a4bl sm ahe aowc salt
of 2-mercapto % il ‘iq"é'ta tBuPaRmhekebeeL BUPEYS.

di sul fide and entaer r|t tetrakis-( ecy mer capt o) - pr opi onat e.
- 14 - 6. Pol yhifi CREY adbuimfs%r\sals Sf &imepl é’hééﬁpéiﬁséiafs?@l’?-ﬁsc%ﬁ? PRMRYedn

wi th iodides af&%ﬁ"tﬁé“&ﬁﬁ!&iétiaﬁﬂuyﬁakétu%ndnaahbéteﬁ vaatﬁéirm&ﬁgﬁﬂﬁﬁp
(i opanet ooy ae MR AR SR BB Rar  ot Bhe BUEE GRS PR e
derivatives, aq:rarmmybcmyta:mcjemn pol \exposurieaies 2 abhahrenefathanplhatdx-al I ne
earth metal sabgy0fid Qh%ric?éé orfdfd%n gf %’olgf@?pl(@fcaLStﬁféﬂéﬁ e€Mal.,

stearate, My stearate, I cl nol eate an 5 ant 1 non
pyr ocat echol at+- o‘?°¥¥'¥ﬁ‘bﬁ%-atpe%lfﬁlcat 22,8, 10{%.?&1939- rﬁé §8dmt sJ - ForH%?(‘é?&)‘Fe
4-tert.-butyl heresigmeciski addgr€ mal,d 2n¢odiplanyhsee)i;c BCId. Carlsson

K_/ and D.M. Wiles, Macromolecules 2, 587-606 (1969)) and,
according to experience, is associated with a deterioration
in the mechanical properties of the polymer. .

The time taken to reach a carbonyl extinction of
0.100 is considered to be a measure of the stabilising
action.

The results are summarised in the Table.
Table l: Light-stabilising action in 0.l mm polypropvlene

films
Rous In the Tenehest, 1200
o% O.i fTo_{}

i,/ Control 280
0,075 Z B=5 + 0,075 % A~1 3750
0,075 Z B-5 + 0,075 % A~-11 ' " 2650
0,075 Z B=5 + 0,075 Z A-12 3100
0,075 Z B=5 + 0,075 % A-13 2850
0,075 % B-5 + 0,075 % A-5 3300
0,075 % B-5 + 0,075 % A-7 2800
0,075 % B=5 + 0,075 % A-3 2900
0,075 Z B-6 + 0,075 Z A-1 ' 3200
0,075 % B-6 + 0,075 % A-12 2600
0,075 Z B-6 + 0,075 % A-13 2500
0,075 % B=6 + 0,075 % A-7 . 2600
0,075 % B-3 + 0,075 % A-1 2900
0,075 % B-3 + 0,075 % A-12 ' 2600
0,075 % B-4 + 0,075 % A-1 3200




9, Fillers and reinforcing agents, for exanple cal cium car- bonates, ‘Q’
silicat.es, glass fibres, asbestos, talc, kaolin, mca, bariumsulfate, b
nmet al oxi des and hydroxi des, carbon black and graphite. 10. O her
additives, for exanple plasticisers, lubricants, enmulsifiers, pignents,
fluorescent brighteners, flaneproof- ing agents, antistatic agents and
propellants. The surprising synergistic effect which is achieved by using
the stabiliser m xtures accordingbte the invention is illustrated by the
foll ow ng exanpl e: Exanplel: Light-stabilising action in polypropyl ene
films 100 parts of pol ypropylene powder (nelt flow index 230[err]C 2. 16

kg[err]12) a etcoae¢ihaationhi nutes, in a Brabender plastograph, at
2000C, with 3§€2§g§g QC? pent a- erglhrltyl

tetrakis-3-(3, 5 d|-tert -butyl - 4- hydroxyphenyl) proplonate 0. 05 part of

tris- (24d| nhen nho . N "
stabilisers, fronlthe fol | ow ng table The HoumssmnluhetKanobbsalhéﬁols
removed fromlt he kneft@bidd seapi dl y as pdssioblaecarbonyipertinotionul ded|in
a toggle preds to glve a 2 3 nn1th|ck pl at of Palt (86,1 Me crude noul ding
obtained is Qo 0 TpT pet Wegn two nhi gh- gl oss hard alumniu
foils by rreansoqf75azlna.bo.;aj gyy Ppess for {6 mnutes, at 28499 and a pressyre
of 12 tonnes, g 0.7 mmthick fil which is i m’reg%o%tel y quenched
~ 15 - in col|d0IPet . 33 7' »0P%r% Aohs eaclh of 45 x 45 mm now punched
fromthis fillnparg %re-adi aj,eds iznaa3 Xenot ¢st 1200. At regeésr intervals qf
time, these tlest sapmples are ved
W, 5,073 2 18-7+ 0,075 X 84T 4100

0,075 Z B-7 + 0,075 7 A-13 2650

0,075 % B=7 + 0,075 % A~7 2750 1.

0,075 % B~7 + 0,075 7 A-3 2600

0,075 Z B-8 + 0,075 % A-1 3800

0,075 Z B-8 + 0,075 Z A-7 2900

0,075 % B-8 + 0,075 Z A-3 2800

0,075 Z B-4 + 0,075 Z A-3 2800

0,075 %Z B4 + 0,075 7 A-4 2950

0,075 % B=4 + 0,075 7 A-9 2700

0,075 % B~4 + 0,075 % A-8 3400

0,075 Z B-10 + 0,075 7 A-1 4200

K,j 0,075 Z B-10 + 0,075 Z A-7 3250

0,075 Z B~10 + 0,075 7 A-9 3100

0,075 % B-1 + 0,075 Z A-3 2200

0,075 %Z B-2 + 0,075 Z A-12 _ 3300

Example 2: Light-stabilising action in polyurethane

cast films

100 parts of a commercial, .non-stabilised polyurethane
CE)Estane 5707 Fl) and 0.25 part each of a
component A and a component B, as shown in the following

resin (

Table 2, are dissolved in 300 parts of a 1:1 mixture of
dimethylformamide and acetone. Shaking is maintained



fromthe irradiati on apparatus and tested for their carbonyl content in

| R spectrophot onet er. The increase in the carbonyl extinction or
exposure is.a nmeasure of the photo- oxidative degradation of the polyner
(cf. E. Braban et al., J. Polyner Sci. Part C, 22, 1059-1071 (1969); J.F.
Heacock, J.Pol ymner Sci. Part A-1, 22, 2921-34 (1969); D. J. Carlsson and
D.M WI es, Macronol ecul es 2, 587-606 (1969)) and, according to experience,
is associated with a deteri orathgln t he nechani cal properties of the

pol yner. The tine taken to reach carbonyl extinction of 0.100 is
considered to be a neasure of the stabilising action. The results are

summari sed in d&aﬂfgﬂé id adrder td iegiurad abidonmpletea@iolutiion .0 Themm

I I f th test 1200, St abi
pol yoropyl ene f1] ae Hours 40 (e XoN9lesty a0 3 it places to

280 0, 075 % B-dbtiaih FHldfé /‘ha]VLng a thickness of 430 }1 50 T80 £5. 1#sBaket
0,075 % A- 11 q 2650 0, 075 Z B-5 +0,075 % A 12

3100 0,075 % BiEted Pphe glass plates for minutes 845605Coasd B 5 -+
0,075 % A-5 subsequently for 6 miﬁﬂﬂéd)dQ734%P@'5n+aQ:QI@-%iAcﬁlatlon
2800 0,075 % B-5 + 0,075 % OO7§%B— +
0,075 % A-1 oven. & pédict obLajges d:as A8 °$SG Adm, /L1585 p.
2600 0, 075 % PBrtfist 15 Qfdmdoct 1 om the glass plates and5Q@ Que/3nkoB-6 +
0.075 % A-7 13600 0. 075 B3 +0 075 % A1

2000 0.075 % PG $PepAmeps, 5x 10 cm i ¥T%e’ 2600

The test specimens are irradiated in a Xenotest 450

()
: until a transmission loss of 15% at 420 nm has occurred.
The results are summarised in the following Table 2. ~
Table 2: Light-stabilising action in 65 pm thick
polyurethane cast films
Hours in the Xenotest 450
Stabilisers until 157 transmission loss
at 420 nm has occurred
control 100
0,25 Z A~1 + 0,25 7% B~4 1050
0,25 Z A-1 + 0,25 % B~5 | 1000
\/ 0,25 Z A=7 + 0,25 % B~5 1000
0,25 7 A-7 + 0,25 7 B-1 . 800
0,25 Z A-11 + 0,25 % B-5 ' 950

Example 3: Light-stabilising action in crystal polystyrene

100 parts of crystal polystyrene pellets are mixed
dry with 0.1 part of component A and 0.l part of
component B, as shown in the following Table 3, and
the dry mixture is then homogenised by extrusion. The
stabilised pellets thus obtained are injection moulded
to obtain plates 2 mm in thickness. These plates are



0,075 %B-4 + 0,075 %A1 3200 - 16 - Table 1;

(Continuation) Hours in the Xenotest 1200 Stabili ser to
‘car bonyl extinction of 0.1 (To.,) 0,075 %B-3 + 0,075 % A-13
2400+0,075 % B-3 + 0,075 % A-7 : 2600 0,075 % B-3 +
0,075 % A-3 2650 0, 075 B%7 + 0,075 % A-1

4100 0,075 9B -7 + 0,075 . A-13 2650 0,075 9B -7 +
0,075 X A-7 - 182450 0,075 % 3-7 + 0,075 % A-3

2600 0,075 Z B-8 + 0,075 % A-1 3800 0,075 Z B-8 +
0,075 7 A-7 2900 0,075 9B -8 + 0,075 % A-3

2800 0, 075 %, = A0D0 a Weather-02REPef. ARG 806;4 +
0,075 % A 4 %r%tﬂa(%é% % é’ hours in &B 41:'+ oS A

2700 0, 075 %aed4 thep Yeid owngss Index (Yig is measuresheecerélrssz'@ 10 +

0,075 % A-1 192 4200 0,075 9B -10 + 0,075 % A-7
3250 0, 075 %AQTPOD (? (?/g % A-9 3100 0,075 Z B-1 +

0,075 % A-3 results are gd4eh Qnl€he’Bo1iowilgOTabieA3]2
3300 Exanple 2: eh sta ising action in polyuret hane cast filnms 100
tarts of a cormer CI al , non stabi | i sed pol yur et hane
Table ‘3: nght—stab111s1ng action in 2 mm crystalystyrene (sic)
polystyrene, ilnjection-moulded plates

W ‘12 | YI after 2000 hours in the
~ Stabilisers Weather-0-Meter WRC 600
control | 49,8 P
0,1 % A-1 + 0,1 % B4 o 15,7
0,1 Z A-7 + 0,1 Z B-1 22,1
0,1 % A-11'+ 0,1 % B-5 i 25,5




resin ( Estane 5707 F1) and 0.25 part each of a conponent A and a 2%}
conponent B, as shown in the follow ng Table 2, are dissolved in 300 pd

of a 1:1 m xture of dinmethylformam de and acetone. Shaking is maintained
-17 = overnighE in order to ensure a conplete solution. The polymneric
solution is then poured onto glass plates to obtain fil f80as1lng' a

thi ckness of 430 ,i.- The filns_ ﬁ#% dried on the glass plates for 4 mnutes
at 601C and subsequently for 6 utes at 140%C in an air-circul ati on oven.
The product obtained is a dry cast film of 65)1. This is renmoved fromthe
gl ass pl at esmm?a@st specinmens 5 x 10 cmin size. The test :
speci nens ar enot est 450 until a transm ssion | oss of 15%
at 420 nm has occurred. The results are sunnarised in the foll ow ng Tabl e

2. Table 2: Light-stabil. action . in um t.hi c ol yyr et hane cast
films. Hours ¥n the X %’3’(1 "Stséﬁth“é alning k(AB :]'rP WM 15%

]f rangm ;;l oo/n'&h@ﬁécﬂaleﬁcbmmmQwrrdﬁi:ed)rlidlqlalkylplpendit}e 0 25 7
(0] 0] 0 A- 0 +

B-5 ected Pﬁ%dﬂtﬁ Zg‘-)rq,}ggb\c-ptqpq}szigmg,/otg% compoun%s fA th

1000 0, 25 % Adrmula@X &P to (A-13) 800 0,25 % A-l .+ 0,25 %
B-5 950 Exanple 3: Light-stabilising action in crystal

pol ystyrene al _ _ _ .
Rl-oc(o)-(cnz)8-c(o)0-Rl (A-l),. R,~0C(0) (&:Hz)8 C(0)OR, (A-2),

R, ~NH-(CH,) g~NH-R, (A-3), R,=OC,CH=CHCH,~0-R, (A-4), .

Rl-OC(O)—N(Rl)-(CHZ)6-N(R1)C(O)O-R1 (a-5), 111-0-Si(<:u3)2-o-1z1 (a-6),
3904-7-31
T; \‘j (A-7), Rl-C(O)OCHZ—-<.IE.>--CH2-O-(O)C-R
H9°4(R1)'N/ N \N(R1)04H9 (a-8),

.C

1

Al

J N\ _ -
(Rzo%)-C(cn)cu2 Nl COH (A-9), R 0Cc(0)

0 \

c(0)o-rR, (a-10),

N
H L
t.C4Hg 7

3

CHQ /CH3 f | iu“zs . cgz /cu3

N o N DD =
cﬁ3\cn3 K(ca‘,_)11 - 7 i 4 AN

3 CH,

(A-IZ) ’

Rl-NH-C(O)-(CHZ) s-c(o)-nu-k1 (A-13) ,

in which Ry is a group of the formula

/CH3
"D N d
H -, Ry is a group of the formula CH P an

A A E

CH,

* < L M s *



100 parts of crystal polystyrene pellets are mxed dry with 0.1 t
of conponent A and 0.1 part of conponent B, as shown in the follow ng Tabl e
3, and the.dry mxture is then honogeni sed by extrusion. The stabilized
pell éts thus obtained are injection noulded to obtain plates 2 mMmin

t hi ckness. These plates are - 18 - irradiated for 2000 hours in a

Weat her - 0- Meter WWRC 600, and theagell owness Index (Yl) is neasured
according to ASTM D 1925/70. The results are given in the follow ng Table
3. Table 3: Light-stabilising action in 2 nm crystal ystyrene (sic)

pol ystyrene, injection-noul ded plates Yl after 2000 hours |n t he

Stabilisers = Weat her - 0- Met er VWRC 600 contr

49,8 0, % A-1 + 0,1 %B-4 N .1%A—7+01%B-1
22,1 0,1 % A-#1+i8 & Y¥rBup of the formula £ 2§H 9080431 - 19 -
WHAT 1S CLAIMEP | S 1. A stabiliser sydes comt dni‘hg (A) a low

nol ecul ar, sterically hindered pol yal kyl pi peridine s eb(ed fromthe group
conpri sing the conpoundsof the 3 CHy

and (B) a high-molecular sterically hindered polyalkyl-
piperidine selected from the group comprising compounds
having one of the recurring units of the formulae (B-1)

u to (B-9):

——CH(CO0-R,)-CH ,—}— with degree of polymerisation

('B_l) of 5"100,

—aR, )-(CH,) ~N(R,) CH2)2+ with degree of polymerisation
(3-2) of 5-50,

—{—CH(COO-RI)-CHZ—]- —{—CHZ-CHZ—]- with molar ratio I:II = 1:10

X (1) to 1:20 and molecular weight
(3-3) of between 10,000 and 30,000,
U
® - (cu,) _N(R y=i? \ with degree of polymerisation
1!;\ of 3-50,
(B-4) m&-c( CH,) ,-CH ,~C(CH,)
3, CHi3 CE’-“/CHB
/.-. .-.
—f0=+ )x (CH,) ,0¢(0)- (cn ) ,~c(0)0-(CH,) 1\( +-0C(0)~- (CHZ)Z-C(O)—]-
cfi, “cH, | cﬁ cu
: with degree of polymerisation
(8~5) of 2-25,

(N



formulae (A-1) to (A-13) R o 2c8-C ()O-RL (A1), 20
R2-0C(0).-(CR2)8-C(O OR2 (A-2), R NH (CH2) 6-NHRL (A-3),

R2- OC, H2CH=CHCH2- O R2 (A-4), R 1-0C(O-N(R1)-(CH2)6-N(R1)C(O O Rl (A-5),

RL 0Si (CH3)2--R1L (A-6), HO C4 rYR b(A-7), R C(O OCH2 H -CH2-0(0)CR
O9C(R)NI \ \N(R)C HO (A-8), 9 41
MQ,tl:M@(ROd%QCPﬁMH;QI}.44 (A-9), R -0CCO C(0)0-R

(A-1), 22C 49 2/ H 30 25 voR\ / CH3 Ot.HC
CH3.. CH 0 (Ail), t-12) H3 \ CH3 (CH2 iS H
CH3 \an 3 3 (A-12), RI-NH-C (0)-(C )87BC (0)-NHR1 (A-113), in which
Ris a group of the formula CH 3 3 - C
| CH3 HN.~  —N(RD)-(EH )%«Nmp-@ﬁoméﬂih.r'ﬁﬁ?)a—]‘msl«w ith degree of poly-
1C 11111 ! 1111311117171 - 20 - _ merisation-of 5=50g 5
/1cH3 R3is a group of the formula * <e-cH2 \- Cc \CH3 and (B) a
hi gh- nol ecul ar steri céd-6) hi ndered pol yal kyl -

el RS
[ L2 J / _ _ _
—[—1( >--NH-(CH2) 6-NH--\.-.>!-C(O)-NH (cH,) (~NE-C(O)—+—
U | ' cﬁ3\CH3 C€3\Cﬂ3 with degree of polymerisation
| of 5-50,
(B-7) C.
CH
3% N
/' “W-CH.-CH=CH-CH.-N  e-0C(0)-NH- -NH-C (0
-f—-\._;>u CH,~CH=CH~CH,, Ni._./ 0C(0)-NH-(CH,)) ~NH~C(0) 0~
Cﬁ3\CH3 Cﬁ3\CH3 with degree of polymerisation
of 5-50,
(B-8)
U c{;; P with degree of polymerisation
| ' e of 5-50
—f—o—cnzcuz-u<._./--c(o}—+- ’
AN
cﬁ3 CH,
(B-9)

and also the compound of the formula B-10
RANH(CHZ)3-N(RA)—(CH2)Z-N(Ra)-(CHZ)3—NHR4.

(8-10)

* c L M s %
: 1



pi-per.i dine sel ected fromthe group conprising conpounds having one of gte
recurring units of the fornmulae (B-1) to (B-9): -4--cH(COO R2) - CH2- -

wi th degree,of polynerisatiodn (B-1) of 5-100, i-N(R1)-
(c2)6-N(R1) )C2)2 1 with degree of polynerisation (B-2) '
of 5-50, -j--CH(COO-R )-CH 2- -f--CH2-CH2--] with molar ratio I:Il = 1:10
(n (rry - to 1 20 aaq nol ecul ar wei ght (B-3) of
bet ween 10,000'and 30, 000, “with degree of polynerisation IN(R
)-(CH )6-N(R1)-* Jo 1 2 ~of 3-50, (B-4) - -C (CH3) 2-CH

2-C (CH3)3 \3~~~~~~~2 2 83c 3 CH H3 . = . . _ ~~~~~= CH3CH 3
%699 em&l(m)Rﬁa‘@ j Shesanings iyet 20N, B9Ry -+ o 3
' CH3 C3 \CH3 with degree of polynerisation (B-5

of 2-25, | |||||j F 85981 0 | || Jlek] chlll - 21 - -N(RQ(CH) -N(R
) -

C(O - (CH2C(O~ ) -- B)g\degro%agof piAy- 326 1

nmeri sation of 5-50, CH3 -i--K ).NH (CH )G6NH./
>-C (0)-NH (CH2) 6- /1& ,,_, 6- \._
(f. cn3 3 H3
HyCym < ;NH
.-;%H3 .
&s/ 2. A stabiiiser system according to claim 1, containing

a compound (A-1), (A-2), (A-5), (A-7), (A-9), (A-11) or .
(A-12) as the component (A). - -
3. A stabiliser system éccording to claim 1, containing
a compound (B-1), (B-2), (B-3), (B-4), (B-5), (B-6) or
(B-10) as.the component (B). _
4. A stabiliser system according to claim 1, containing
a compound (A-1), (A-5), (A-9), (A-11) or (A-12) as the '
component (A).
5. A stabiliser system according to claim 1, containing
the components (A) and (B) in a ratio of 10:1 to 1:10.
6. A stabiliser system according to claim 5, containing

- the components (A) and (B) in a ratio of 5:1 to 1:5.

& . L .
7. Organic polymeric material containing the stabiliser
system according to claim 1,
8. Organic polymeric material according to claim 7
containing 0.0l to 5% by weight, based on the organic
material, of the stabiliser system according to claim 1.

* [ L M S *



3A XCH3 C3 CH3 with degree of polynerisation of 5-50, (B-7) C&L

CH3 . CH3.3 -p.' _ [SI-CI_j -CH=CH-CH -N \.-0OC(O-NH(CH2)6-N-C(OO-t-

\ ~2 - 2\09 2 6 CA CH C43 CH3 with

degree of polymerisation of 5- 50 (B-8) CH3 CE3 _ wi th degree of

pol rrerlsatl E- - CE2CHg< -c C(Oi ]Jof 5-50, G C3 (BPu3zand al so the

rré?u d *of et%ﬂe fornmula B-10 R4 (E2) 3- blR4) (CE2) 2-N (R4) - (CH2)

3 NHR4 ( B- 10) - 22 - wherein h and R2 have the neani ngs gi ven above, and
" R4 is a group * 3CH3 CH 1H C~: C C6 CH \3/CH3 3 C \CH3

2. clafmst @bi | i ser system according to claim 1, containing a conpound

W\staalbw wmt-:‘ m ula ‘ser' “@T“%ﬂ?'@ﬁ"?ﬂ"ﬂ’d"%r
(B' 1), “mg'%r gao)m )C}ﬁz (A°2)

R;-NH- (cuz) -NH -Ry (A-3), Ry -ocu cn--cucnz -0-Ry (A
Rx-OC(O)-N(Rd (CHz)e-N(R:)C(O)O-R‘ (A-B).
R| -0- SI(CHg)z- O- R| (

(A—l) (A-2), (A-H), fA-?) (A—9) A-11) or A-12) as the coITp onen E@)m
forq‘%

/ ... - A7),
l—c(O)OCHZ-o\.-. /-—cnz-o—(o) C-R, (
£ H,
/o-o\ . )
— (&, oca-ccc Hg)CH,~ L Seom (-8, R3-OC(O)\_. £(0)0-Ry  (4-9)
0 N 7N, .
) t.Caﬁg .\.s\{/ .
CH
%/33. . Iues/o%/z
l-n( \/\5“’ (A-10), \/ ) g—ca
';“ \O/O E\
Cﬁ (cH,) 11 o’ c(
3 Ci3

(A‘ 11) ®

R;-NH-C({0)-{CHa)s-C(0)-NH-R, (A-12)
in which Ry is a group of the formula

* c L N S *



(B-10) as-the conponent (B). 4. A stabiliser systemaccording to C;D;i m
1, containing a conpound (A1), (A-5), (A9, (Ali) or (A-12) as the
conmponent (A)-. b. A stabiliser systemaccording to claim1, containing
t he conponents (A) and (B_igyaratio of 10:1 to 1:10. 6. A stabiliser
system according to claim5, containing the conponents (A) and (B) in a
ratio of 5:1 to 1:5. ‘7. Organic polyneric material containing the
stabiliser systﬁm according to claim1. 8. Organi c polyneric nmateri al
according to clgl: Pl 0.01 to 5% by wei ght, based on the organic
material, of th@'ﬁ%ﬁ‘?ﬂé@rfg@%em according to claim1. | 11111111 11 11
1111111111111 -23- As printed '

0 080 431 Clainms 1. A stabiliser systemcontaining (A a | owmwl ecul ar,
sterically hindered pol yal kyl pi peri di ne seggct fromthe group conprising
the conpounds of the fornulae (A-1) to (A—l%/‘zl O-(CH2)8-C(O O-RL
(A1), R-OC(O-(CH2)rC(OOR2 (A 2y "R]l-NH 20 r-NHRL (A-3), R2-OCH2CH
-CHCH2 -O R2 (A-4), R1-0C(0) - N R1)\{ CHZTFH 1O OR (A5, R

-0 Si(CH3)2- ORL (A-8), R-C(OOCH=K- H, A R20-(0) -CRL
(A-7), ,t.CAR9 (R2 COcC(CAH )CH " \,.-OH cn.  (A-8). R3-0C(0)
IC(OOR3 (A9) 0~~~~~ * CAH 3 3 /N 2\

11 4 2 GV 3> 3

, and (B) a high-molecular sterically hindered polyalkylpiperidine selected from the group comprising
\_~ compounds having one of the recurring units of the formulae {8-1) to (B-9):

~—CH(C00~R, )~ CH —}
(8-1)

with degree of polymerisation of SQIOO.

——N(R,)-(CH,) (~N(R )~CH,) .~}

(B-2)

\./ with degree of polymerisation of 5-50,

—[—-cn(coo-al)-ca ;T -{-cuz-cuz-'-}

. (1) SN (11)
(3-3) ;

with molar ratio (:Il = 1:10 to 1:20 and molecular weight in the range from 10,000 to 30,000,

* c L M S *



~~~~~~~~~~~~~ < \<  4) . ~(A-10).

CIC3CR3

CH( CU2) 11(1

o# Q 3 *~\C% 2) 1,(A1l); B-NHC(O-(CH2)8-C(O-NHRL (A-12) in which
Rl is a group of the fornula CH CH\3, 3 Ris agroup of the formula a-..
~im 111 111 111111 - 24 -

CH3< - 0-1 cUu3

and R3 is a group of the formula ,. Ca /CH3 0.0

cH2K > CU. .C 3 Cu3 and (B) ah/‘g\h

pol yal kyl pi peri di ne S-eHeN( d-KC!D ther 9~

one of the recurring units 6‘forrﬁ.nl%%lB—l)
-CH (B-1) with degree=of pol erEI’I sation o 100.
1)-CH 2) 2 (B-4) }&

with degree of polymerisation of 3-50,

\\ . -CH2

- h()-1

nol ecul ar sterically hindered

Peogpri sing j conpounds havi ng

to (8-9): -4--CH COO R2)

-- fN (R1)-
C(cu3) , @ Z-C(CH3) 3

cH
\3/CH3

(CH2 6N (R

—to-{  N-(cH,) ,00(0)~(CH,) 5C(00-(ca) 5 J+-0C(0)~(CHy) p-C(O)—

with degree of polymerisation of 2-25,

cﬂacn

3

—f—N(RI)—(cuz) g N (Rl)-C(O)-(CHZ) P 01+

(B~-6)

K/ with degree of Polymerisation of 5-50,

cu .
.4. 3 ™
—(—r( /--Mi-(CH ) -m--’ )u-c(o)-nn—(cuz) 6-NR—C(O)+
cﬁ c€3 ci,
(B-7)

with degree of polymerisation of 5-50,

* c L M s *



(B-2) with dégree of polynerisation of 5-50, -t-CH(CR 1)-CH2-- thF%CH

2-- C). ' (rr)y (B-3) with nolar ratio 1:11 -1:10 to 1:20 and
nmol ecul ar weight in the ran@$ from 10,000 to 30,000, 11111111 111111 11111
11111 111111 ** C L M S * -25- --N(R 1 H2) 6N(R 1) -
(B-4) (-CR3) (2C2 H(CR3)3 with degree of polymerisation of 3-50,
CH CH CH~u _ s,3/ 3\ 3/CH3

\3/3 v > (CH2) ZOC() - (CH2) 27C (0) O (CH2) 2K >-OC (0)- (CR2) 2-C
(0)- €GO \CH C93\ C3 3

g3 G (B-5) with degree of polynerisati of 2-25, (RI)-(CH2) 6-Nt(R1)-C
(0)- (CH2) 4-C (0)-i-- C(Haea © with ag‘ﬁge of Pol ymerisation of 5-50,
C3, CH3 --- %CCHS -i-K

“NH -C
(0)-NH (C22) 6- NH—Q—@Q) -cuzeew@ue%z-@é 7) wew)t?@gié’q?ﬁ“ﬁpﬂﬂ?ﬁﬁ?sation
of b5- 50 o-o

CH \CR

(3-8)

with degree of polymerisation of 5-50,

with degree of polymerisation of 5-50,
and also the compound of the formula B-10

Rbﬂa(cuz)s-ﬂ'(kl.)-(ﬂl ) N(R )-{cu )3‘1‘33_{‘_

(3-10) . .

wherein R, and R; are as defined above, and Ry is a group
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1 1111111 111111 11121111111111111 * C L N S * - 26 - - C3,CH3 03/CH
. C' . N>- C H2CK- CH CH27- < >OC()-N(CH2)6 NEC (OO C3 3
CR33 (B— 8) wi.t h degree of poP¥nerisation of 5-50. -C~CH 2CH2 7 CR
(B-9) with' degree of polynerisation of 5-50, and al so the conpound of the
formula B-10 4B (CH2) 3-N (R4) (CR2) 2N 2(R3 -<> ) _ (B-10). wherein R1
and R2 are as defined above, and R4 is a group 11111111 111111
111111111211121111 * cC L M s * 2. A stabiliser systemaccording to
claim1l containing a compound (A-1), (A-2), (A5, (A7). (A8). (A10) or
(A-1il1l) as the conponent (A). 3 A stabili se¢H g] em according to claim1,
contai ning a conpound-(B-1), 2) - (Bﬂ?@ , 18-5), (B-6) or (B- J 10)

as the conmponent (B). 4. A st _Q@'_Xs;ﬁ.t_eb rding to claim1.
contai ning a conpound (A-1). JA- (A-8) A. 0) or (A-11) as the
conponent (A). 5. A stabili ser\ s@er}fgccord ﬁo claimZ, containing the
conponents (A) and-(8) in a ratt!o 31 to '

HoCs

Cﬁ3 CH

2. A stabiliser system according to claim 1, containing a compound (A-1), (A-2), (A-5), (A-7), (A-8), (A-10) or
{(A-11) as the component (A).
i 3. A stabiliser system according to claim 1, containing a compound (B- 1) (B-2), (B8-3), (B-4), (B-5), (B-6) or (B-
v 10) as the component (B).
4. A stabiliser system according to claim 1, containing a compound (A-l) {A-5), (A-8), (A-10) or (A-11) as the
component (A).
5. A stabiliser system according to claim 1, containing the components (A) and (B) in a ratio of 10:1 to 1:10.
6. A stabiliser system according to claim 5, containing the components (A) and (B) in a ratio of 5:1 to 1:5.
7. Organic polymeric material containing the stabiliser system according to claim 1.
8. Organic polymeric material according to claim 7 containing 0.01 to 5% by weight, based on the organic
. material, of the stabiliser system according to claim 1.

Revendications

1. Systéme stabilisant contenant (A) une polyalkyipipéridine & bas poids moléculaire et & empéchement
stérique prise dans l'ensemble constitué par les composés répondant aux formules (A-1) 3 (A-lZ)
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6. A 'stabiliser systemaccording to claim5, containing the conponent g‘l‘A) '
and (B) .in aratio of 5:1 to 1:5. 7. Organic polyneric material containing
- the stabiljser system actoffli Ng to claiml1. 8 Oganic polyneric nateri al
according to claim?7 containing 0.01 to 54 by weight, based on the organic
material, of the stabiliser systemaccording to claim1. Revendications 1.
Systene stabilisant .contenant (A) une pol yal kyl pi peri di ne a bas poids

nol ecul aire et A enpachenent sterique prise dans |'ensenble constitue par

| es conposes repondant aux fornulas (A-1) A-(A-12): |

R b 7
(A-5)" 1 BN ieriing, A3 By Oy R Tt - C R
(00 R Tt Mgcoon, (! 1 -o-sitd)-o-f W9

/11) Kt4HC(O (cH2)-cCO -rNHK (A-12)} 11 fornul es dens
| esquol l es: Rl repr~sente un radical do formule \ // CdIl 3 3C\CU CH
\-(C e—se N 32 3ers(ot )2n radica de fo 1~ ~
~~A 1111 1311 e - -c- A-7),
Jal-&(ol)'c:cﬂzj-l(f. Se-C,-0-(0)-C-Ry
_ ) -CyHg
~ 0C):C(C,H_)CH -7 "\--OH (A-8), R,-0C(0) c(o)o-R, (A-9)
(RyOCHCIC Y ™ N7 ' N_/ 3 .
o \ J \,
l:.Cl.H9 \\.'7
CQQ ci, @ H cH
N/ 3 12"25 0 3
(.—.\/ R (A-10) T 'i/ c{{/ ﬁ
R . - » . -
TN N AT : 1 N > Ay
cfiven, ° k(cnz)u o7 H c{ \
3 CH
3 3
(A-11)
RI-NH—C(O)-((;HZ) B'C(O)'N“'Rx (A-12),

formules dans lesquelles:
R représente un radical de formule

R, représente un radical de formule

LR D



-.29- Ck /CH3 cu3K \- -et rpn/C d3 .# < *-CH2< /"\ 3 3 et (B uﬁéy
pol yal kyl - pi peri di ne a haut poids noleculaire et a enpochenent sterique
choi si e dgnss« |’ ensenblFe28onstituo par |es conposes conportant un des notifs
recurrents de fornmules (B-1) A (B-9) -f-C (COO-R2) -CHR (B-1) avec un
degrd de polynerisation de 5 A 100, t N (RL )-(CH2)6-N (R1) CH2) 2 )3
(B-2) avoc un degre de polynerisation de 5 A 50, -1-CH(COO- R )-CH2R

f CH2- CH2- ) (I'l') (B-3) avec un rapport nolaire de () a
(I'') comprilsd e tré 1:10 et 1:20 et une nasse nol ecul aire conprise entre
10000 et 300001 ( (CH2)67 (RI') (B-4) H J-C(C3) 2-CH

2- CCCH3)$H§ -degré3 e polynerlsatlon de 3 a 50, * C L N S *
r 30 - Qt?n ~~~~~ CH CH3

R3 représente un radical de formule

e 2.<<CH3 |
\
'i,_;"c“z(.-/" '

c b

et
{8) une polyalkyl-pipéridine & haut poids moléculaire et & empéchement stérique choisie dans l'ensampie
constitué par les composés comportant un des motifs récurrents de formules (B-1) a (B-9)

—+-—cn(coo-az)-cni——+-
(B-1)

avec un degré de polymérisation de 5 4 100,

-f-—N(Rl)-(CHZ)s-N(Rl)-CHZ)i-f-
(B~2)

\_/ avec un degré de polymérisation de 5 & 50,

—f—CH(C00-R, )-CH,—} —{~CH,~CH,—}

(1) i (11)
(B-3)

avec un rapport molaire de (1) & (1) compris entre 1:10 et 1:20 et une masse moléculaire comprise entre 10000
et 30000,

N

—N(R,)-(CH,) ~N(R )-; 7Ny

A
L 4

(B-4) : u&-c(CHJ)z-cuz-cccu3)3

avec un degré de polymarisation de 3 & 50,

AR



3,3 . | \3 3 ( >4 CH2) 20C(0)-(CH
2) 2C( OO £H2 K >- oC(0)-(CH2) 2-C(O-+ C43'CH 3

3 \CH3 (B-5) avec un degr6-de0pol ynérisation de 2 A 25, -"( | NR)-(CH
2)6-N(R 1)-C(O-(CH 2)4 -c(0)-+ (B-6) avec un dogr* de pol ynbrisation de 5

A 50, \3,CH3 .\3/ 3 CHCH~~~I3 u v [~~-NH(CH) -NHI -
>-C(O-N(CH2)6-NHC(O |I C3 C3 C3 C3 (B-7) avec un
degr6 de pol ynbrisatjon de 5 a 50. CH CH cu. ¢i~CH 3;CH3 1S3/ 3

2\ 1 3 eX >-CH2 CbcH i -1 2 .-O0C (O -NH (8H 26 'H-C (0)0-i C3 CH3

C33 CH3 (B-8 ec _ m i eatj de/5 & 5 2 l.c(~
d~ 3 CH3((B- ga) “ave Sﬁ&ﬁgrg %@é@@ﬁ#ﬁs‘?‘s@g%m’%ﬁ 5r’égﬁf°ga%%a§§°)5ércl(es
conpos3s de forr’r(t'E'&CE- 10; 1 1111211111111 11111 C;51<13H1111111 .5 . ——
c L N s * 3 -34- 373

(8-5)
avec un degré de polymérisation de 2 & 25,

—f—N(RI)-(caz) 6-&(81)-c(o)-(cxz) 40—

(B-6)

3073 N3 : -
o e Gy e -C0)NH~ (CHy) -NH-C(0) =

Lot

. 9e=g \
Cﬁ \Cﬂ &3 CHS

(3-7) |
avec un degré de polymaérisation de 5 & 50,

CH, .
3 T

’ Z2EEN

. . ~CH=CH-CH .~ «~0C(0)-NH-(CH ) , ~NE~C(0)0~3—
-+ :N CH,-CH=CH-CH,, N( =00 (0)-NH-(CH )

cfi. e ok, e,

(B-8)
avec un degré de polymérisation de 5 & 50,
ca.
3

N
-_-f-o—cazcaz-(.__ ) e
N
4 CH

(8-9)

avec un degré de polymérisation de 5 4 50,
ainsi que par les composés de fo;mule B-10:

3
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2.. Systenme stabilisant solon In revendication 1. qui contiont, conmo Aﬂ
conposante (A). un conpose (A-1). (A 2). (A-5. (A7). (A-8. (A-10) ou
(A-11). 3. .Systene stabi+iZant selon la revendication 1, qu; contient.
comme conposante (8). un conpose (B-1). (B- 2). (8-3). (84). (8-5). (8-6)
ou (B-10). 4. Systene stabilisant selon | a revendication 1, qui contient.
comma conposante (A), un conpose (A-1), (A- 5. (A-8). (A-10) ou (A11).

5. Systene stabilisant selon |la revendication 1, qui contient |es

conposant ( et..] &s ogantye ) - S un rapport conpris Intre 10:1
et 1: 10.%&&%@3@&@@?5@???25ggﬁ?sgﬁ:&%3I lgltﬂ)wrlwevendi cation 5. qui contient |es
conposantes (A) et |es conposantes (B) dans un rapport conpris entre 5:1 et
1:5 7. Matiere (Belgyere organi que qui contient | e systene stabilisant selon
| a revendication 1. 8. Matiere polynbre organique solon la revendication 7
qui contient de 0,01 A 59b on poids. par rapport Ala matiere organi que. du

systene stabilisant solon la revendication 1. 11111111 111111 )
1111111 %f?.’l“l’..?l gans lesqgelles Ry ef\2; ontJes significations précédemment données st Ry représente un radical
e formule:

c,Hg s
—./N\ ! . NH
l AN /& CH A
N 1 .>§/CH3 3 CH3
’
HeCy4~ "\._;’m .
N
3 %

2. Systéme stabilisant selon la revendication 1, qui contient, comme composante (A), un composé (A-1), (A-
2), (A-5), (A-7), (A-8), (A-10) ou {A-11).

3. Systame stabilisant selon la revendication 1, qui contient, comme composante (8), un composé (B-1), (B-
2), (B-3), (B-4), (B-5), (B-6) ou (B-10). :

4. Systéme stabilisant selon la revendication 1, qui contient, comme composante (A), un composé (A-1), (A-
5), (A-8), (A-10) ou (A-11).

5. Systéme stabilisant selon la revendication 1, qui contient les composantes (A) et les composantes (B) dans
un rapport compris entre 10:1 et 1:10.

8. Systéme stabilisant selon la revendication 5, qui contient les composantes (A) et les composantes (B) dans
un rapport compris entre 5:1 et 1:5.

7. Matiére polymére organique qui contient le systéme stabilisant selon la revendication 1.

8. Matiére polymére organique selon la revendication 7 qui contient de 0,01 4 5% en poids, par rapport ala
matiére organique, du systémae stabilisant selon la revendication 1.
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