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-2 > 9[_{ ¥R 36! ected from oxides of zinc, alum num calciumand
o .
rragne5| u es of zinc, alum num and cal cium Accordingly, the
invention also pertains. to a conposition conprising angsﬁebmadgeean eblated

-polyol efin or polyolefin copolyner filmstabilized Wlt
hi ndered am ne and a netal oxide or hydfoxide sel ectled zi nc,

al umi num cal ci um and magnesi um' and hydroxi des of zinc,
calcium Preferably, pol yol efin or polyol efin copolyner fi'lms of the
invention are enployed in agricultural, especially in greenhouse’

applications. The %§St|0|des mhlch may contribute to . faster‘

photodegrl afi aving impsoved-Lishi-Stability and R ,
Hal ogen qeidis@ingbng pesticides usual I y errbrace corrpounds cont ai ni ng E
fluorine,” chforirne or brom ne, especially chlorine. Conpound cl asses, whose
detrinental effects on the photostabl lity of polyol efin or pol yol efin
copol ymerTHis inventempéreainsoistabilized polyolefinior pulyolefit copolyimer filmss mdontagyent i on,

't o o YA BeQlet 08 otEssEE ARIBANE pBDBIekE B LGRS st OGmet ALY G e
glo [rﬁlog (r:\g ?,mum apnh?aqmsmthe cmppmllngumfmlmtimrrpowleﬁn mpolwnag FI _
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copol yrerhindgred aming and aggetphevide erdrydagadq:spﬁ)qcmdeﬁvm oKidgs ot@nwil@mnﬁg:,or

pol yol ef i¢alciei dnil Highedifm, ond RFdrexidds UF zifty @Rinifin hd¢cdl@ium,y the materials
listed helow. 1. Polyners of ‘nonoolefins and diolefins, for exanple.

pol ypr opyl ene, pol yi sobutyl ene, polybut-I|-ene, poly-4- nethylpent-l-ene,
pol yi soprHwreauserof sterighlly hitidered amines ae lightestabilideys forpolyolefing isdnowineThes, for

0t e O Y R0P bl TR PO DS e Bl ey oo

pol yet hyla@d@r(m@ﬁmldess e.gazing owideldn ordey tqaifajeanimpraved lighoeability haslogead | ow
densi ty pabysedYUS&-S B4PRR) US-RY 99 @Rl 08-Als 037 $70SUBAKTR0Y762

nDnooIeflns exenpllfled in the preceding paragraph, preferably %olyethylene
and pol ypropyl ene, can be prepared by different, -and especially

Attaining good stabilization of polyolefin or polyolefin copolymer films for agricultural
applications is impeded by the detrimental effect of pesticides, which come in contact with
the films in these applications. In order to overcome these negative effects of the
application of pesticides, special stabilizer compositions have been proposed, e.g.
N-hydrocarbyloxy substituted sterically hindered amines together with calcium stearate
(8] S-A-5 096 950), or conventional sterically hindered amines in combination with a
hydrotalcite and optionally an UV absorber (EP-A-500 073, Chem. Abstr. 109:151118q,
EP-A-429 731). The stabilization of a pblyethylene film against a chlorine containing
pesticide by combining a sterically hindered amine with a hydrotalcite has been reported
to be better than by cbmbining a sterically hindered amine with magnesium hydroxide.

There is still need to 1mprove the stablhty of polyolefin or polyoleﬁn copolymer films
against pesticides.

It has now been found that, surprisingly, light stability and pesticide resistance of
polyoleﬁn or polyolefm copolymer films can be distinctly improved by a combination of

| sterically hindered amines with a metal oxide or hydroxide selected from oxides of zinc,
aluminum, calcium and magnesium, and hydroxides of zinc, aluminum and calcium.
‘Accordingly, subject of the invention is a polyolefin or polyolefin copolymer film in

- contact with a pesticide and st‘abilizéd against phdtodegradation, characterized in that the
polyoléﬁr_l or polyolefin copolymer contains a sterically hindered amine and a metal oxide



by t he‘ foll ow ng, nethods: - a) radical polynerisat i on (nor mal I y .under
high pressure and at -el evated

- 3 t enperature). b) cat al ytic pol ymerisation using a
catal yst that normally contains one or nore t han oneIrret al of .
groups 1Vb, Vb, VIb or VIIl of the Peri di c Table. These ' - metal s

usual | y have one or nore than one |iganfl] typlcally oxi des, hali des,
al cohol ates, esters, ethers, am nes, alkyls, alkenyls and/ or . aryl s t hat nay

be - ei t her [err] or [err]-coordinated. These netal conpl exes rray

be in the free formor . fixed on substrates, typically-on ..

acti vat emrmgrmmacmdcfmm@mdes obzine aluminym, calcium and mggnesitmeand| uni na or

silicon laesk I in the
pol yneri s tl on rre |ucc elxli‘gt%'gl ys?lgﬁcggwil%fg‘élﬂ%%ﬁsagsﬂ?es I'n tﬁe .
pol yner | SOMPOSition comprising anesticidd Pelyoe@neéwyolp%cmlmerr@nw al kyl s,

net al stabilized xbmda btéﬁéallmh@éredihrhﬁk afd Ialnelﬁﬂ oxmetoit hyddokide sepb@aTrons et al

al kyl oxanes eing.ele 0f s la,.lla anpd/or
1 of - ndes i ping atusimymg, calun and iraghebivi, g RydroRide a AHG. aifhinertat
conveni erdaleiumi t h further ester, ether, amne or silyl . ether
groups. These cat al yst systens are usually termed Phillips, Standard Q|

I ndi ana, Ziegler (-Natta), éﬂ Pont), netallocene or single site

cat al yst Preferably, polyqlmr polzole mnwmerﬁhmpéﬂpanmm arecgmployesiinunder 1),

for exa”meg?icﬁltﬁlta}‘%ﬁecﬁugﬂﬁ d&hﬁ&i&kﬂl&h&& pol yi sobutyl ene, pol ypropyl ene
wi th pol yethyl ene or | e PP/ E, PP/LDPE) and m xtures of different

t ypes of polyethyl ene (for exarrpl e LDPE/HDPE). 3. Copol yners of
nonool ef iThe [ﬁ&dcﬂb@ivﬂfclﬂﬁa bonirilRACtd fabter phvtod&giahaﬁﬁmefteﬂmnhoswno- nmers,

(LLoP) | i e mhie iy aRR AR roryAife pefi e M pibeles ™' "¢

propyl e nedohnnounus eommnmgdmomes;hlmmy Ibeomihe ssheciall yaohdorinepCompound
et hyl ene/ ﬁaﬁﬂ{e\ﬁiﬁ Fﬁ'ect.%ﬁ]U{eﬁ%fo@ﬁﬁﬁﬁggf@ﬁg&%fg@éfpp lyolefin

et hyl ene/ ne ylpe ene copolyners ene

et hyl ene/opobyimer SomsIcgnbe mospatistively @mm@d by the ingipwipyastion, inclyde yi e ne/ -
| soprene GOBBoIaEY 6F thebétleRitfl Rld¥hvaidrhis yies tiGROLsy BRiSoarBiniat 86 24dd

met hacryl at
y r.ﬁlocyanates and compounds generating these compounds, especially permethrin type
compounds containing chlorine and dithiocarbamates such as derivatives of vinylidene
dichloride and metal salts of alkyldithiocarbamic acid. '

Said polyolefins or polyolefin copolymers are usually polymers for agricultural films.
Polyolefins or polyolefin copolymers for films of the invention are mainly the materials
listed below:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene,
polybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as poly-
mers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which
optionally can be crosslinked), for example'high density polyethylene (HDPE), low
density polyethylene (LDPE), linear low density polyethylene (LLDPE), branched low
-density polyethylene (BLDPE).

_Polyolefins, i.e. the polymers of monoolefins exempliﬁe'd in the preceding' paragraph,
preferably polyethylene and polypropylene can be prepared by different, and especlally
by the following, methods: :

o2

a) radical polymerisation '(n'ormally under high pressure and at elevated



ol yhers, ethylene/vinyl acetate copolyners and their copolyners with
carbon nmon- oxide or ethylene/acrylic acid copolynmers and their salts
(itononers) as well as terpoly- ners of ethylene with propyl ene and a diene
such as hexadi ene, dicycl opentadi ene or ethy- |idene-norbonene; and
m xtures of such copolyners with one angther and with polyners nentioned in
1) above, for exanpl e pol ypropyl ene/ et.hyl ene- propyl ene copol yners,
LDPE/ et hyl ene-vi nyl acetate copol yners (EVA), LDPE/ ethylene-acrylic acid
copol yners (EAA), LLDPE/ EVA, LLDPE/ EAA and alternating or random
ponaIkerne/carbon non- -

-4- oxi de copéimpesaturednd ni xt ures thereof with other polyners, for
exanpl e pol yam des. O myj or |nterest are pol yners of nonool efi ns,

especi ally a-pgpnool f|ns for exa ropyl en | sobut Iene
pol ybut - | - ene?® p&it EWQ’(W"&%‘R“ ‘Ee)a i@“@ﬁ prl'ggll p‘gl"’@{“ ‘y
cycl ool ef i ns, polhantdng nseisl of\gfoupbmb,tVlm,erIOI\HHmfbheBeﬁmﬁdTalﬂe.d))'hesé or

B oo j‘%%ﬁ%ﬁﬁl}%%%%‘%ﬁg@m SR BT SR TS, 1 T 9.

(BLDPE), and copaelcphelatessisters, etherspamines,raikyls, alkennls\andlpraw@matmaybeeferred

are pol yet hyl ene o FRMe L F%qﬂ
copol yner and poleng%rg%yfgg!neoa especrlgl %ert%e%% |s gﬁﬂn LDPE.
Met al ~ oxi des or d 8% Sehstrales, ypicallue ryeﬂv@ateﬁmnoewm films

according the Ih ngamhuermﬁfﬁlarmsmbunom@lemeoécmmsm tb@lsawmemllns‘dlwmor

magnesi um or. r 0 inc, .alu | eci n '

ox?de (ZnO, zi %é & é ff%ﬁ'tgﬁﬁnﬁ? ?rggt mfyrfp%"drom de

(AI[CH [err]), [«polyﬂmensatuitmrrﬂmhemnhvamnsmyctm yséd,[typicdlDf metal ;\lkylsrmemynea um
d O, f I

ﬁ%rgxfgg 2)f Z|O:1c aiﬁrr;‘)gs%t ﬁg@&yﬁﬁ%@%%ﬁ%g@?%ﬁwoﬁgﬁﬁlﬁyﬁgﬁﬁﬁs?@ olefin

or polyolefin comﬂtglsrb@mgelemegtsaomgrmweaa,dlacandmfrlgapﬁﬁxemmmcu ai ns

fromo0.01 to 5 VeaBtivas Befmédiﬁe&écﬁ{vbﬁl@ht'l with Tt dsedfllefir Afiné 0P By, 005
to 3 % by wei ght t he OXI I‘OXI , the ght of
the pol yol efin OFSFBSERS‘PM Vifrﬁé?tem asiseal §' ‘flélﬁg‘% t5pday, Gﬁ

stabi lizer conpoilsdiisa, mi@lérr(clﬂht&),mz (DuPorfty, netdliocem dnsidglosicatdiysty 1 % by
wei ght of the stggsﬁglly ‘hi ndered amne, and fromO0.005 to 1 % especially

fromO0.025 to O y wei ght of the metal. oxide or hydroxi de, relative to
the weight of the polyolefin or '

2. M1xtures of the polymers mentioned under 1), for example mixtures of polypropylene
with polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, |
PP/LDPE) and mixtures of dlfferent types of polyethylene (for example LDPE/HDPE)

3. Copolymers of monoolefins and diolefins with each other or with other vinyl mono-

~ mers, for example ethylene/propylene copolymers, linear low density polyethylene
(LLDPE) and mixtures thereof with low density polyethylene (LDPE), propylenelbut-
1-ene copolymers, propylene/isobutylene copolymers, ethylene/but-1-ene copolymers,
ethylene/hexene copolymers, ethylene/methylpent_ene copolymers, ethylene/heptene'
copolymers, ethylene/octene copolymers, propylene/butadiene copolymers, isobutylene/-
isoprene copolymers,_ethylenelalkyl acrylate copolymers, ethylene/alkyl methacrylate
copolymers, ethylene/vinyl acetate copolymers and their copolymers with carbon mon-
oxide or ethylene/acrylic acid copolymers and their salts (ionomers) as well as terpoly-
mers of ethylene with propylene and a diene such as hexadiene, dicyclopentadiene or ethy-
lidene-norbornene; and mixtures of such copolymers with one another and with polymers
mentioned in 1) above, for example polypropylenelethylene-propylehe copolymers,
LDPE/ethylene-vinyl acetate c_opolymers (EVA), LDPE/ethylene-acrylic acid copolymers
(EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyalkylene/carbon mon-



polyoléfln copolynmer. In many cases, polyolefin or polyolefin copolyner
films of the invention contain a salt of a (Jerr]-(err]carboxylic acid,
especially a CJerr]-Cerr]carboxylic acid; of utnost inportance are salts
of a (Jerr]-Cerr]carboxylic acid. Preferred is a pol yol efi n or .
pol yol efin copolynmer film in which thegpolyolefin or polyolefin copolyner
contains one or nore further conponents selected from al kaline earth netal
'salts, zinc salts and al umi num salts of C1>C30carboxylic'acid,

hydrotal cites, and UV absorbers. O major interest are polyolefin or
pol yol efin ol r filnmg containi a of a err]- rboxyllc
aci d. Vet 0% SHRGLHE oo e s e g ermraqu Sl paxpeh e

-5 - My, Sr or

§f” o SOF i e pBlyi BV b SR, 4 P 'Y
exanpl e qmlmmpylsmaanobnsobutylm mlyb\atflbene,fp@lnrelsmaﬂwerlmdtrlmmaga(msj;lla,sp@lup:c oyﬁd :
:ogl sgl 2f| n or gfibgﬂ ﬂ?s:‘ﬁc)%ﬂé? nr%f;(r ﬁgﬁﬁgﬂfg %e(rﬁg;rést | onaii ?& %e agdeg ©
of ten ar é“g'éﬂ%%‘i“é(cpoﬁm s GUDRE) ok JaoRich oy eiaese (iTaBIo) bsca low density

2- hydr oxyp (ELFIBBE), m&%ﬁhdﬂﬁwadéﬁéity lyethylene (BLDPE), and copolymers of _

2-(2-h dr h tri;azines erre

5 (o - hy ABE TR S5 AR AERE Prclem 3re udthdens, sthwlenlgronyien
conpoundscopolynfer( &hylenefvimyl a&'tatermpwyymerean;l ipplylpeopyiene; espediaily polyethylene, -
2-(3,5 ‘? {’ﬁ%i 2 - hydroxyphenyl ) benzotri azol e, -
2- (5" ‘ter hltguty %ygr oxyphenyl ) benzotri azole, 2-(2'- hydroxy-5' -
(1,1, 3, 3-tetranet hyl butyl ) phenyl ) benzotri azole, 2-(3',5 -di-tert-

but yl -2 A BHABD BNy o BB Y56y &g&éﬁh bt BEIgbRfin Eoé&ym&ﬁﬁﬁns%b&’dmg the

2' -hydroxy-5'-nmeth - 5-chl or o- ben otr| azo
2-(3' - sechetan vseﬁagrl? OF iy bE Anc. R OF TRAEDEsN, oY hydroxides of
2- (2" - hy cine \alvihinoni o1 caloipm pespboilityzing vxide (0), zinc hydroxide (Zn[OH],), ortho

NI %‘mﬁm e A A SRR o A0A e 0688 CA 0o o magesiom,

m xt ur e odxide (MgO), for example ZnO, Zn(OH), or MgO. Preferred are oxide or hydroxide of

2-(3-tert.; Hé‘txﬁbst%ref@fgdféWncsoxid@ octyl oxycar bonyl et hyl )phenyl) 5-chl or o- ben
zotrlazole

Usually, the polyolefin or polyolefin copolymer ﬁlm stabilized according the invention contains
from 0.01 to 5 % by weight of the sterically hindered amine and from 0.005 to 3 % by weight of the
metal oxide or hydroxide, relative to the weight of the pqiyoleﬁn or polyolefin copolymer.
Advantageous ranges for both stabilizer components are from 0.025 to 2 %, especially from 0.05 to
1 % by weight of the sterically hindered amine, and from 0.005 to 1 %, especially from 0.025 to
0.5 % by weight of the metal oxide or hydroxide, relative to the weight of the polyolefin or |
p‘olyoleﬁn copolymer. :

In many caées, polyolefin or polyoieﬁn'copolymer films of the invention contain a salt of a
C;-Cyocarboxylic acid, especially a Cg-C,,carboxylic acid; of utmost importance are salts of a
Cg-Cgcarboxylic acid. ' '

Prefefred is a polyolefin or polyolefin copolymei film, in which the polyolefin or polyolefin
copolymer contains one or more further components selected from alkaline earth metal salts, zinc
salts and aluminum salts of C,-C;,carboxylic acid, hydrotalcites, and UV absorbers.

of major interest are polyolefin or polyolefin copolymer films coritaining asaltof a
C,-Cqcarboxylic acid. Metal carboxylates optionally to be added are mainly salts of Al, Ba, Ca,



2-(3' -tert-butyl-5-[2-(2- ethylhexyloxy) carbonylethyl] 2' - hydr oxyphenyl)-5
- chl or o- benzotrlazole

2- (3 -tert-butyl -2 hydroxy 5' - (2- net hoxycar bonyl et hyl ) phenyl ) - 5- chl or o- ben
zotriazol e,

2-(3' -tert- butyI -hydroxy 5' (2 nethogycarbonylethyl)phenyl)benzotr|azole

2-(3 -tert-butyl-2'- hydroxy-_ 5' (2 octyl oxycar bonyl et hyl )phenyl )benzot ri azol
e,

2-(3' -tert-butyl [ 2-(2-et hexyl oxy) car bonyl et hyI] 2' -hydroxy henyl)ben-
zot ri azolMg, &q@m&mfwgﬁa@saﬁm@mﬂwm ealcinm, pragnsstym onzZioc.4speci Ofand

2 (3" -t erc t X
(2-ise 0‘3@ Yarbex ﬁ&ydéf({% M;(])s greﬁ?enyfugcalcmm salts, for example calcium stearate.

oxyc rbonyle enzotriazo
2 2' -met hyl ene-bis[4-(1, 1,3, 3 tetramet hyl -

tz)ut gl ) - 6-Mear Gérbb)gdﬂbeaﬁmbﬂhﬁgwhﬂy efnploytd aGeaficint fmﬂm 0w m%zfévpﬁcmlfy from
(2- et o LY B3 Y SEigh pf e DRBIeS BRONAISTSPONRSE azol e with
pol yethyl ene glycol 300; [R-CHerr]CHerr]-COX(CHerr])[err]][err] , where -
RS kit ek AR AN M
0.05 to 'W‘B’WWW Bﬁoﬂeﬁé’xﬁ@ll% ad/pr2-62-hpdroxyphenyl: 1c:3rbiazines. Pre erred are
Pol yol ef i @rhya%mheﬁymb&%ﬁiawﬁ UV absShbers ‘éﬁﬂxﬁpl@ﬂfdr%uélh@bmﬁb(ﬂﬂé hen
ﬁ%?g: Z??}O@jﬂﬁ‘l{ ontgw1 as ggs‘g het co;rg?:geg)tdl_tert_ f)&;’ﬂ Cite. Such: |
- 6-. hydroxyphenyl)benzotriazole, 2-(554eri- butth’r-bydioMpheujl)beﬁzd\ﬁazom 2-(3 -hyfaxy S
o S el 8 2o pBlyppRde, AESlgu . 30 A op ©f the, valency
nunber f rhntyle'l’t-hy@ommenyl)-s-chloro-benzomazole 2-(3’-tert-butyl- 2’-hydroxy-5 -methyl- -
phenyl)-5-chloro-benzotriazole, 2—(3’-sec-butyl-S’-tert-butyl—2’-hydtoxyphenyl)benzomazole
2-(2 -hydroxy-4’-octyloxyphenyl)benzotnazole, 2-(3’,5’-di-tert-amyl-2’-hydroxyphenyl)-
benzotriazole, 2-(3’ ,5’-bis-(or,o-dimethylbenzyl)-2’ -hydroxyphenyl)benzomazole, mixture of
2—(3'-tert—buty1—2’-hydroxy-S'-(Z-octyloxycarbonylelhyl)phenyl)-s-chloro-benzotnazole,

- 2-(3- tert-butyl—S'-[2-(2-ethylhexyloxy)-carbonylethyl] -2’-hydroxyphenyl)-5-chloro-benzotriazole,
2-(3"- tert-butyl-2’-hydroxy-S'-(2-methoxycarbonylethyl)phenyl) 5~chloro-benzomazole, _

2-(3- nert—butyl-2’ hydroxy~5'~(2-methoxycarbonylemyl)phenyl)benzotnazole,
2-(3"-tert-butyl-2’-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)benzotriazole,
2—_(3'-tert—butyl¥5‘-[2—(2-ethylhexyloxy)ca'rbonylethyl]-2_’-hydroxyphenyl)benzotriazole,
2-(3'-dodecyl-2’-hydroxy-5'-methylphenyl)benzotriazole, and 2-(3-tert-butyl-2'-hydroxy-

' S'-(2-isooctyloxycarboﬁylethyl)phenylbenzotriazole, 2,2"-methylene-bis[4-(1,1,3,3-tetramethyl-
butyl)-6-be'nzotriazole-2-ylphendl] the transesterification pfoduct of 2-[3'-tert-butyl-5'-
(2-methoxycarbonylethyl)-2'- hydroxyphenyl] -2H-benzotriazole with polyethylene
glycol 300; [R-CH2CH2-COO(CH2)3-]T where R = 3‘-tert-buty1-4'—hydroxy-5'-2H-benzotrl-
azol-2-ylphenyl.

UV absorbers are advantageously employed inan amount from 0.01 to 5 %, espemally
from 0.05 to 2 % by wexght of the polyoleﬁn or polyoleﬁn copolymer.

Polyolefin or polyolefin copolymer films according to the invention advahtageously may contain as
further component a hydrotalcite. |

Such hydrotalcites include compounds of formula I,



A is OH, Oferr], Br, |, AO[err] , HOJerr]-, CH err]COO
C[err]H[err]COO CCIerr] SO[err], C00- '

. [err] (CHC]—ICOO)[err], (CHOH) [ err] CH err] OHCOO.
C[err]H[err](COO)[err], (CHerr]COO[err] - . CH err] CHOHCOO , SiQerr]
Sigerr], Fe(CN[err] , Fe(CN)[err], Bderr], Pqerr] or HPJ err].
Preferred are hydrotalcites of the above fornula |, wherein Merr] stands

for Cal[err], M[err] or a mxture of My[err] and Zn[err] Alerr]- for
CJerr], BJerr] or PPlerr], x is a nunber fromO'to 0,5 and p is a nunber -

fromO to 2. O her hydrotal cites, which may be added advant ageously, are
conpounds of formula 1a, [err] (la)
wherein in fornmul sfo or Zn, preferably for M,
2- Aerr] for ana%dlrzuld‘n gOﬁg?aﬂ bs%@ect ed fromthe dboup consi sting

of [err] O4 and S[err], V\/nere n |sx?‘ne val ency of the anion, p stands for
a positive nunber,- preferably ranging fromO to 5, for exarrple_ from0.5.to
5, and x R are positive nunbers, x ranging preferably from2 to 6 and z

bei ng | esm24t e Mg, -Ca, SMBH, Za| BY, gnr@d/o@rm hydrotal cites corresponding to

]EIOL;M % % '8 AL B orBi, Alferr]O[err]6MOO err] 12 Herr]o,

My[ er r] AlA®r ris @f Arien of the valendyGe,) er r | 3,5 Herr]oO,
_(IC) n  isanumberfrom1to4,
X  isanumber from 0t0 0,5,
p  isanumber from 0to2 and
A isOH,CL,Br,I, 0104,HCO3 , CH;COOr, C6H5C00‘ CO,%, SO.%,

00
-ioo— (CHOHCOO),%, (CHOH),CH,0HCOO". qm(COO)z -, (CH,CO0),2,
,CH3CHOHCOO', 81032', Si0*, Fe(CN)g*, Fe(CN)ﬁ“‘, BO;*, PO;* or HPO,™.

. Preferred are hydrotalcltes of the above foxmula 1, wherein M2* stands for Ca?*, Mg2+ or
a mixture of Mg2* and Zn2*,;

A™ for CO;%, BO5* or PO, |
X is a number from 0 to 0,5 and p is a number from O to 2.

Other hydrotalcites, which may be added advantageously, are compounds of formula Ia,
MZ*AL(OH)gp,505(A™)2 PELO (Ta)

wherein in formula Ia M2* stands for Mg or Zn, preferably for Mg,

. 00
A™ for an anion, e.g. an anion selected from the group conslstmg of CO;2 ,( OO) ,
OH- and S%, where n is the valency of the anion, -

p stands for a positive number, preferably ranging from 0 to 5, for example from 0.5 to 5,
and x and z are positive numbers, X ranging preferably from 2 to 6 and z being less than 2.

Most preferred are hydrotalcites corresponding to formulae Ib-Ih

ALO,-6MgO-CO,12 H,0, | | (Ib)



4 qerr]Al[err]O[err]CI)[err]9H[err]0, _ (1d)
AMgJerr]JAl[err]O[err]Q[err]6 Herr]O, - _ (le)
an rr]3l\/gqerr]A1[err]0[err] CJerr]8-9 Herr]0

(If) ZnQerr]Bl\/ngrr]Al[err]Qerr]CC{err]S6H[err]O

(1g) - My[err]Al[err] (OH) [err].CO[err]

(1h) Hydrotalcites are advant ageously-2apl oyed in an anmount from0.01 to 5
% especially from0.2 to 3 % by weight of the polyolefin or polyolefin
copol yrer. The sterically hindered am ne can be an individual conpound or
a mxture of -compounds. In the case of a m xture of conpounds, the ambunts

given refer in ea ggggg«gﬂ)a L34 ALoamount of " sterical | ygqey ndered am nes
d

used. A sterically ered amné i & here to be understood as feani ng in
particular a conpound containing one or nore trivalent groups of the
formula Il 4MgO- A1203C029H§(D ] in which G |5(1m/drogen or

methyl and in whi ch.not nore than one of the free valencies in formula ||
is saturated with hydrogen and 2 or all 3 free val encies constitute bonds
to carbon or het eréMgOohk0; GO }@s f or such conpounds cafle)oe found in
US-patents Nos. 4086204, 4108829, 4263434, 4233412, 4288593, 4315859,
4321374, 4331586, 4413093 4435555 4477615, 4335242, 4376836, 4433145,

4459395, 4477615, ZnQ C%@AA 088980548  and 4740544, @Ad in the
publ i cations EP-A-22080, EP-A-29522, EP-A-24338, EP-A-42554,
| Zn0-3Mg0-AL,0;-C0O,-5-6 H,0, | | (Ig)
Mgy sAly(OH);5/COs. | (Th)

Hydrotalcwes are advantageously employed in an amount from 0.01 o 5 %, especially ftom 02to |
3 % by welght of the polyoleﬁn or polyolefin copolymer '

‘The sterically hindered amine can be an individual compound or a mixture of compounds.
In the case of a mixture of compounds, the amounts given refer in each case to the total
amount of sterically hindered amines used.

A sterically hindered amine is here to be understood as meaning in particular a compound
containing one or more trivalent groups of the formula II

CH,

G-CH,_ ’

—N. (1))

G-CHz)‘— .

CH,

in which G is hydtogén of methyl and in which not more than one of the free valencies in
formula II is saturated with hydrogen and 2 or all 3 free valencies constitute bonds to
carbon or hetero atoms. '

Examples for such compounds can be found in US-patents Nos. 4086204, 4108829,
4263434, 4233412, 4288593, 4315859, 4321374, 4331586, 4413093, 4435555, "4477615.
4335242, 4376836, 4433145, 4459395, 4477615, 4533688, 4540728, 4547548, and
4740544 and in the publications EP-A-22080 EP-A-29522, EP-A-24338, EP-A-42554



- 8- * EP-A-44499, EP-A-70386, EP-A-72009, EP-A-75849, EP-A-82244,

EP- A- 94048, EP- A-107615, EP-A-402889, EP-A-357223, and DE- A-3530666; the
di scl osure of these docunents i's regarded as part of the instant '
specification.. I'n nost cases, the sterically hindered amine is a cyclic
~sterically hindered amne, in particular a conpound fromthe series of

pol yal kyl pi peri di ne derivatives contai 'n$hg at | east one group of the

formula 111 : [err] in which Gis hydrogen or nethyl, and
Jerr] and Jerr] are hydrogen, nmethyl or together are a substituent =0
preferably the polyal kyl pi peridine groups of the formula Il are '

subst i t utERA-44499% ER-A6886, BP-Ay72002, ER-At 75849 0ER-A-8203t; EPv&94648,r a pol ar

SPiro ri ngp_ Ai1s. EpA-4028 EBNECS: 1Cp becalil Ve (g%f’é ] nes .
cont ai ni'nrﬁ) Z\Fﬁ? eastEg(r;lle-“gr oub@%?ﬁ?@b&ﬁﬁ#&%?ﬁ@ n’ eidé%}l |s@ﬁl3l/] rogen
and { er rfocumentsisregprded as pyrt pbie instant spegification.ar e a substituent =0

Particul arly advant ageously, derivatives of 2,2,6,6-tetranethyl pi peridine

are enpl qyed according to:the nventjon. . i npor ce is in particular _
the use of MoRt Cates<tbe stegieallydh 08 &4 @Yl SGULY FAGered amang, dhcler (a) to
(h), whi olardeulina edmpobad frondthe Seriesvof pblyallglfiperidinederivhtives conmiiningat above:
(a) _Co”p%&%né’fgr&u*ﬂ%ffu?é £5¥hia'nf | Lerr] |

CH, G

G-CH

in which G is hydrogen or methyl, and G, and G, are hydrdgen, methyl or together are a
substituent =O; preferably the polyalkylpiperidine groups of the formula III are substituted
-in the 4 position by one or two polar substituents or a polar spiro ring system.

of importance are cyclic stex_iéally hindered amines containing at least one group of the
formula II, in which G is hydrogen and G! and G2 are hydrogen or together are a

substituent =0.

. Particularly advantageoﬁsly, derivatives of 2,2,6,6-tetramethylpiperidine are employed
according to the invention.

Of importance is in particular the use of the classes of polyalkylpiperidines described
l_:el_ow under (a) to (h), Which catry at least one group of the formula III, as mentioned

above:

(a) compounds of the formula IV

Iv)




- 9- + inwhichnis a nunber from1l to 4, G and Jerr], indepe_nden'tly of
orie anot her, are hydrogen or nethyl, Jerr] is hydrogen, :

Clerr]-Cerr]alkyl, Cerr]-Cerr]alkenyl, (err]-Cerr]al kynyl
Cerr]-Cferr]aralkyl, C[err]-Cerr]alkanoyl, (err]-Cerr]al kenoyl,

glycidyl or a group -CH2CH(OH)-Z, in which z i s hydrogen, nethyl or phenyl,
Jerr] being preferably H {err] -C[e'r|.9]'al kyl, allyl, benzyl, acetyl or - -
acryloyl and Gl2, in the case where n is 1, being hydrogen, '
Cerr]-Cerr]al kyl which may be interrupted by one or nore oxygen atons,
cyanoet hyl, benzyl, glycidyl, a nonoval ent radical of an aliphatic,

cycl oal i phwhich,n is aalunybeafrom, 1 1k @ andaG dndeperadentiyp bf Gnecarotier,ydre hydrogeh
carbam c p&l ﬁ’é’ or phosphorus-containing acid, or a nonovalent silyl =
rrably a radical of an al ;‘ﬁhatlc carboxylic acid having 2 to

radi cal g

18 C at oﬁ£ wdfydaogeyccgéllsqm&tﬁlgcwkmk HCsalicyingl, K paratkyl. € 1Cgatkanophs, of
an [err a r of an
ar oErat [ ]cdé %jég?ﬂ?ﬁ élg gpﬁ‘aé\:/?{)gﬂ GH C?j%{‘%\rﬁsmallt@ [gylcﬁaﬁggﬁsdséfﬁglgﬁ‘f or the

- car boxyl PEC’B’& d-in each case to be substltut ed in the aliphatic, _
cycl oal | pﬁabe @refe:ra:;i: ggmkylpﬂl )beﬁz}lpao%t)gbﬁm?loylfmz[e”] in whi ch
errl

o] ek e Caaply! PR RS W (5 o,

bei ng C ene pr ﬁbmmﬂ)gbkytomsecyaﬁbeﬂxylj, bei{zgl,lg])ﬂidgémdmmaleuymdmmaf am dival ent
-radi cal

(rzlflci';(ta)loxal [ am%)? %ﬁ)car % ﬂ%iéﬁ fgm @ﬁ%ngﬁgbé:rgn ra]alrc%@gx‘bl or

di val ent aeid} of phﬁéalmm-commram. or &moaqvvémt s@yl ragical, plpfmblx ada@aalmfxw ic
acid havwm g’hdtiécifb aéaéfahaﬁhgetsm Cobh) bl cl@ﬁhﬁlfaﬁ&%hﬂbﬁxﬁi&ﬁi@oxw ic

o o b having 7 do 15 6 HOms. af ne Brugratirajed datho ﬁz,hfp%?‘ééﬁ ok B30 5 G om i Fox v | o
acid |t Incaﬁ@i‘bm‘aiiiﬂ:al'bbxlyﬁc aclhsmihaxgﬂetd lﬁlcatbms,at bﬁhgpomble:mrlﬂwdzarwm;nc gr . S- ,
2 Ot 1 i e, A o S Gl ol A 0L 1 TS
tricarbotyB lgmupsl-GOQE’r? cin wh:yhﬁézsdhﬁlreml 0a-@ halkeniyl(PaChaycloalkyl,

cycl oal i H ); orratlc noi ety by -COOZ[err], of an aronatic tricarbam c
aci d, or or us-cont ai ni ng%am d, or_a trivalent silyl radical, and

Glerr], %aég Whereeh 1§ 25 being £2-Greplivylene. GarGmdlkenylene; gylylene, ¢ an
al | phati ‘dwa@éﬁ@ kanddl bhad hlipHatic ASyeIvalipiatic Sdrasatio 6x aoatid Gicdrboxylic acid,

dicarbamic ‘acid, or phosphorus-containing acid, or a divalent silyl radical, preferably a
radical of an aliphatic dicarboxylic acid having 2 to 36 C atoms, of a cycloaliphatic or
aromatic dicarboxylic acid having 8-14 C atoms, or of an aliphatic, cycloaliphatic or
aromatic dicarbamic acid having 8-14 C atoms, it being possible for the dicarboxylic acid
in each case to be substituted in the ahphatlc cycloahphauc or aromatic moiety by 1 or 2
groups -COOZ!2, :

'G'2, in the case where n is 3 bemg a trivalent radical of an aliphatic, cycloahphatlc or
aromatic tricarboxylic acld which may be substituted in the aliphatic, cycloahphatlc or
aromatic m01ety by -COOZ!2, of an aromatic tricarbamic acid, or of a
phosphorus-contammg acid, or a trivalent silyl radical, and .
G'2, in the case where n is 4, being a tetravalent radical of an allphatlc cycloahphatlc or -
aromatic tetracarboxylic acid.

The carboxylic acid radicals given include in each case radicals of the formula (-CO),R,
the meaning of n being given above and the meaning of R being apparent from the
definition given. |

Any C,-C,,alkyl substituents present afe,‘ for example, methyl, ethyl, n-propyl, n-butyl,



The carboxyllc acid radicals given include in each case radicals of the
fornula (-CO[err]R the meaning of n being given above and the neani ng of
R béi ng apparent fromthe definition given. Any - Clerr]-Cerr]al kyl
substituents present are, for exanple, nethyl, ethyl, n-propyl, n-butyl,
10- sec-butyl, tert-butyl, n-hexyl, n- octyl 2- ethylhexyl n- nonyl ,
n-decyl, n- undecyl or n-dodecyl _ ExarrplQes of - G[err] or G[err]as
'C[err]-C[err]aI kyl can be the groups |listed above and in addition, for
exanpl e, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl. Exarrpl es
of Jerr] as CJerr]-(err]al kenyl can be 1-propenyl, allyl, nmethallyl,
2- but enyl secaamyelntemlymyl B-leayk nydctyl 2-ethythexyl, n-hotyl; n-dbcylyth-uﬁdényl enyL

Jerr] as é?']l Clerr]alkynyl is preferably propargyl. Jerr] as
derr]- C[err? dl kyl is in particular phenethyl and especially benzyl.
Exanples of Jerr] as (err]- C[err]al kanoyl are forrryl pr opi onyI butyryl

IR it W e

acryl oyl . nonov xyli1c aC|
exanpl e, € Sth-tr QQEY n-igiadecy c“‘&%’F”d'ec)Qt"é&ch&a ge¥ld, acrylic aC| d
nethacrylic acid, benzoic acid or

b e Al it 2, ) *
_5(C[aﬁ(rjr]Zl-@g’ﬁggeiz‘?,@-Zle)({ilbdr}ﬁﬂﬂnylmwﬂ-bhty;-Z-lbsteayL| nteger fromthe range 2 to

Gllas C3-Csa1kynyl is preferably propargyl
Gllas C-,-Cua_ralkyl is in particular phenethyl and especially benzyl.

Examples of G!! as C,-Cgalkanoyl are formyl, propionyl, butyryl, octanoyl, but preferably
acetyl and as C,-Csalkenoyl in partic'ular acryloyl.

G2asa monovalent radical of a carboxyhc acid is, for example, an acetic acid, caprmc
acid, stearic acid, acryhc acid, methacrylic acid, benzoic acid or
B_—(3,5-d1-tert—butyl_-4—hydroxyphenyl)propxomc acid radical.

G!2 as a monovalent silyl radical is, for example, a radical of the formula
--(CjHy)-Si(Z°),Z", in which j is an integer from the range 2 to 5, and Z’ and Z",
independently of one another, are C,-C,alkyl or C,-C,alkoxy.

G!2 a5 a divalent radical of a dicarboxylic acid is, for example, a malonic acid, succinic
acid, glutaric acid, adipic acid, suberic acid, sebacic acid, maleic acid, itaconic acid,
phthalic acid, dibutylmalonic acid, dibenzylmalonic acid, |
butyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonic acid or bicycloheptenedicarboxylic acid
radical.

G2 as a trivalent radical of a tricarboxylic acid is, for example, a trimellitic acid, citric
acid or nitrilotriacetic acid radical. | |

G!2 as a tetravalent radical of a tétracarboxylic acid is, for example, the tetravalent_radical
of butane-1,2,3,4-tetracarboxylic acid or of pyromellitic acid.



|ndependently of one another, are Clerr]-Clerr]al kyl or

C[err] Clerr]alkoxy. {err] as a divalent radical of a dicarboxylic acid _
“for exanple, a malonic acid, succinic acid, glutaric acid, adipic acid,

suberic acid, sebacic acid, naleic acid, itaconic acid, phthalic acid,

di butyl mal oni ¢ "aci d, di benzyl mal oni ¢ acjd, .

butyl (3,5-di-tert-butyl -4-hydroxybenzy ;ﬁalonic aci d. or -

bi cycl ohept enedi carboxylic acid radical. Jerr] as a trivalent radical of

a tricarboxylic acid is, for exanple, a trinellitic acid, citric acid or

nitrilotr| cetic acid radical. erﬁé.as a tetraval ent radical of a

t et r acar 8% 9$ a divaleng radical pHa di aacid isefor examplal ahexamethylenedisarbamic

but ane- 1,4, d%r‘iin?—ft&l &?&#dﬁcg Cgmg tatof pyromel litic acid.

GL2 asa I val ent amc acid is, for exanple, a
hexanet hyl enedi car bam c acid or a 2,4-toluyl enedi car bam c acid radical.

Pr ef er enpgefefenté isﬁgivérpto(é@ uumész)f@ie ﬁohﬁuraqumIvAudh\leh &h, @11 & hydrogen,

et oy fieds B e m'é%f 1255t i85 sachcal pf an Aiphlc %ﬁ?@é' ioag of

pol yal kylhavmgmmﬁatmmrpounds of this class are the follow ng conpounds:
1) 4-hydroxy-2, 2,6, 6-tetranet hyl pi peridine 2)
1-allyl-4- hydroxy 2,2,6,6-tetranet hyl pi peridi ne

3)
1- benzy| Examplas®f ;powalxy@lgembm compawpdsofibisiciass areghe following compounds:
1-(4-tert- butyI 2-butenyl)-4- hydroxy 2,2,6,6-tetranet hyl pi peri di ne 5)

ﬁ_ziﬁs[oy ng?%ﬁgpgyig%&gw gﬁ?&#ﬁé%%?hgﬁpﬁéerldlne 7)
4-nethacayuqubmnywﬁnﬁ“gzQﬁﬁ;aaaﬁnu@mﬁghnhmﬁr|d|ne

3) 1-benzyl-4-hydroxy-2,2,6,6-tetramethylpiperidine '

4) 1-(4-tert-butyl-2-butenyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine

5) 4-stearoyloxy-2,2,6,6-tetramethylpiperidine |

6) 1-ethyl-4-salicyloyloxy-2,2,6,6-tetramethylpiperidine

7) 4-methacryloyloxy-1,2,2,6,6-pentamethylpiperidine

8) 1,2,2,6,6-pentamethylpiperidin-4-yl-8-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate

9) di(1-benzyl-2,2,6,6-tetramethylpiperidin-4-yl) maleate '

10) di(2,2,6,6-tetramethylpiperidin-4-yI) succinate

11) di(2,2,6,6-tetramethylpiperidin-4-yl) glutarate

12) di(2,2,6,6-tetramethylpiperidin-4-yl) adipate

13) di(2,2,6,6-tetramethylpiperidin-4-yl) sebacate

14) di(1,2,2,6,6-pentamethylpiperidin-4-yl) sebacate

15) di(1,2,3,6-tetramethyl-2,6-diethylpiperidin-4-yl) sebacate

16) di(1-allyl-2,2,6,6-tetramethylpiperidin-4-yl) phthalate

18) 1-acetyl-2,2,6 6-tetramethylp1pendm-4-yl acetate

19) trimellitic acid tri(2,2,6,6- -tetramethylpiperidin-4-yl) ester

20) 1-acryloyl-4-benzyloxy-2,2,6,6-tetramethylpiperidine

21) di(2,2,6,6-tetramethylpiperidin-4-yl) dicthylmalonate

22) di(1,2,2,6,6-pentamethylpiperidin-4-yl) dibutylmalonate -

23) di(1,2,2,6 6-pentamethylp1pendm—4-yl) butyl(3,5-di-tert-butyl-4-hydroxybenzyl)

malonate

26) hexane-1°,6’- bis(4—carbamoyloxy-l -n-butyi-2,2,6,6- tetramethylpiperidine)

~27) toluene-2’ 4’-b1s(4-carbam0yloxy-1 n-propyl-2,2,6,6- tetramethylplpendme)
28) dimethyl-bis(2,2,6 6—tetramethylp1pendm 4-oxy)silane
29) phenyl-tns(2,2,6,6—tetramethylp1pendm-4—oxy)sxlane -



8 : : . : .
12, 2,6, 6-pentanet hyl piperidin-4-yl-[err]-(3,5-di-tert-butyl-hydroxyphenyl)
p oplo at e 9) di(I-benzyl-2,2,6,6-tetranethyl pi peridin-4-yl) mal eate 10)
di (2, 2,6,6- tetranethylplperldln 4-yl) succinate 11)
di (2, 2,6, 6-tetranet hyl pi peridin-4-yl) glutarate 12)
di(2,2,6,6-tetranet hyl pi peridin-4-yl)~ alpate 13)
di (2, 2,6, 6-tetranet hyl pi peridin-4-yl) sebacate 14)
di(l 2, 2,6, 6-pent anmet hyl pi peri di n- 4- yI) sebacat e 15) :
di (1,2, 3,6-tetranet hyl -2, 6-di et hyl pi peridin-4-yl) sebacate 16)
-~ di (1 - al | B0) @ist1-Prapyl-212,G,6x¢tamethyipiperidin-44yl) phosphitbial at e 18)

LY et i st 19 1111 o0

1-acryl o>32) hisptb2.2,0, @pwmmlp@m@mMM#nﬂp hesphomate: 21)

di (2,2,63 Ny by mg,lngmg, idieet hy! mal onat e 22)
gl Ei g 33&)3—115em t’hyl{gﬁy @Vi g#,ﬁ-ﬁr}%l[ajneglyﬂﬁ})glﬁl onate 23)
| 44
but yi (3, B5) d-HydrdxyNi(2+ fopy)in2)6 6l pramethyipiperidine hexane- '1'

Lol uene. 200 NEIEY AL ki, %ﬁﬁ%ﬁpﬁeﬁw@ b5, 6t ot Fanet hy! pi pet | i ne)

28) di net hyI bi s(2, 2,6, 6-tetramethyl pi peri di n-4-oxy)sil ane 29)

phenyl -tr ?H@h | peridin-4-oxy)silane :
-12- ng?‘?@gfr.g%y EY%PG t et ranet hyl pi peri di n-4-yl) phosphl te 31)

tris(l- propyl 2,2,6,6-tetranet hyl pi peridin-4-yl) phosphate 32)
bis(1,2, 2,6, 6- pentanethylplperldln 41y!) phenyl phosphonate 33)

4- hydroxy-1, 2, 2,6, taneCIHyI ' | dhne 34)
C%ﬁ-? dé‘ ‘ thyI pi peri di ne 35)

4- hydr oxy- N- hydr oqye 4
4- hydr oxy- N- ( 2- hydr oxy1r, py - ganet hyl pi-peri di ngV)36)
1- gl yci dyl - 4- hydr qxy- 2, tetrarreth Ip| peri di ne (b) conpounds of the

in which n is 1 or 2, G, G' and G!! are as defined under (a),
G'3 is hydrogen, C;-Cy,alkyl, C,-Cshydroxyalkyl, Cs-C;cycloalkyl, C-Cgaralkyl,
C,-C,galkanoyl, C;-Csalkenoyl, benzoyl or a group of the formula

G CH2 CH3 G 1
G'IN

and _
G, in the case where n is 1, is hydrogen, C;-C;galkyl, C,-Cgalkenyl, C5-C;cycloalkyl,
C,-C,alkyl which is substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamide group,
or is glycidyl, a group of the formula -CH,-CH(OH)-Z or of the formula -CONH-Z, in
- which Z is hydrogen, methyl or phenyl;
G4, in the case where n is 2, is C,-C,alkylene, CG-Clzarylene xylylene, a
-CH,-CH(OH)-CH,- group or a group -CH,-CH(OH)-CH,-O-D-O-, in which D is
C,-Cypalkylene, Cq4-C;sarylene, Cq4-C,,Cycloalkylene, or, provided G!3 is not alkanoyl,
alkenoyl or benzoyl, G14 car also be 1-0x6—C2~C12a1kylenc, a divalent radical of an
aliphatic, cycloaliphatic or aromatic dicarboxylic acid or dicarbamic acid or also the group
- -CO-, or, :



[err]® in which nis 1 or 2, Gerr] and Gerr] are as deflned
under (a), Jerr] is hydrogen, C[err] d err]al kyl,
gerr]-derr]hydroxyal kyl, Cerr]-Cerr]cycloal kyI Cerr]-Jerr]aral kyl,
Cerr]-Cerr]al kanoyl C[-err]-C[err]aI kenoyl , benzoyl or a group of the
formul a [err] 3G[err] in the case V\/nerenlsl
I's hydrogen, ([err]-(err]al kyl, C[err] C[err]al kenyl
Cerr]-Cerr]cycloalkyl, C(err]-Cferr]alkyl which is substi t ut ed by a _
hydr oxyl, cyano, al koxycarbonyl or carbam de group, or is glycidyl, a group
of theforrrula CH2- CH( OH) 3Zor of the formula -CONH-Z, in which Zis -
hydr ogen in thetcase Wbcrepm dyGL agddG¥|togathericae alsa be therdivalent radical of ag

| .
LS TR B O a1 RAMINANE, ) oy 600
in which D |s C[err] Cerr]al kylene, Cerr]-Clerr]aryl ene,
- (err]-Caayr étﬁnﬁsl fophrk aofiatic hodrocaboi rediiie Shely ds] fdr%xmpleaplbﬁypdﬂ naphtHyEnOW

g LT S o
di car barrihgdmcatbon residuechaving Groolfrartod atoros; examples for aralkyl include benzyl and

- 13- {5 ?b&ﬂ%ﬁ where n is. 1, Jerr] and err] together can also be
t he dlvalen adi cal -of an aliphatic cycl oal i phati.c or aronatich-_or.

1, 3-di carboxylic acid.
Any C,-C;,alkyl or C;-C;galkyl substmxents present are already as defined under (a).

Any CS-C-,cycloalkyl substiments present are in particular cyclohexyl.

G*3 as C-Cgaralkyl is in particular phenylethyl or especially benzyl. G13 as
cz'-cshydroxyalkyl isin particu_lar 2-hydroxyethyl or 2-hydroxypropyl.

Examples of G!3 as Cz-Clsalkanoyl are propionyl, butyryl, octanoyl dodecanoyl,
hexadecanoyl octadecanoyl, but preferably acetyl and, as (L;Csa]kenoyl, in particular
acryloyl :

Examples of G14 as Cz-Csalkenyl are allyl, methallyl, 2-butenyl 2—penteny1 2-hexenyl or
2-octenyl.

Examples of G!# as C,-C,alkyl subsntuted by a hydroxyl, cyano, alkoxycarbonyl or
carbamide group can be 2-hydroxyethyl, 2-hydroxypropyl 2-cyanoethyl
methoxycarbonylmethyl, 2-ethoxycarbonylethyl, 2—am1nocarbonylpropy1 or
2-(dimethylaminocarbonyl)ethyl.

Any C2-C12alkylene substituents present are, for example, ethylene, propylene,
2,2-dimethylpropylene, tetramethylene, hexamethylene, octamethylene, decamethylene or

dodecamethylene.

Any C4-C, sarylene substituents present are, for example, o-, m- or p-phenylene,
1,4-naphthylene or 4,4’-diphenylene.

‘A Cg-Cjycycloalkylene is in particular cyclohexylene.



Aryl stands for an aromatic hydrocarbon residue such as, for exanple,
phenyl or naphthyl. Aral kyl nmeans al kyl which is substituted by an aromatic
hydr ocar bon residue, e.g. a hydrocarbon residue having 6 to 10 carbon
atons; exanpl es for aral kyl include benzyl and [err]-nethyl benzyl. Any
Clerr]-Cerr]Jalkyl or err]-([err]al kyl, substituents present are already
as defined under (a). Any Cerr]-Cerrjeycloalkyl substituents present are
“in particular cyclohexyl. {derr] as (Jerr]-Cerr]aralkyl is in particular -
phenyl ethyl or especially benzyl. Jerr] as CJerr]-Cerr]hydroxyalkyl is in
particul ar 2-hydroxyethyl or 2-hydroxypropyl. Exanples of Jerr] as

d er r] - C/Reeferenceangiyen to compaypiisofthe formula %p whichemisyll or % 6xiis n,
“hexadecangul; 8 gﬂg,lp

derr]- C[In;r r g?ﬁltggglslﬁ%?ﬁl%gl t Fc‘%fdgéﬁgggkpbéi .i XS{I.E?Z np eog%(lﬁfog[n le%ar] as
Clerr]-Clerr]al kenyl are allyl, nethallyl, 2-butenyl, 2-pentenyl, 2-hexenyl
or 2-octenyl. Exa B;s ofHg gnr] as (err]-Clerr]alkyl substituted by a
hydr oxyl , . cyano, a rbgnyl or carbam de group can be 2-hydroxyet hyl,
2- hydr oxypropyl , 2-Gy ' met hoxycar bonyl et hyl , .
2- et hoxycar bonyl et hyl , nocar bonyl propyl or -

2- (di met’hyl am nocaiGgMyy| yl... Any (Jerr]-(err]al kyl ene substituents
~present are, for exanple, eBhyl ene, propyl ene, 2,2-dinethyl propyl ene,

t etramet hyl ene, hexanet hyl ene, octanet hyl ene, decanet hyl ene or

dodec ftrret 4hd G¥¢in mé\axseQErer; hifd 88 h%&bgéﬁ?ﬁ:f@ﬁ%ﬂdyl, lag&,Zifﬁ ﬂg&'ﬁ@%leﬁt?isi Z r
exanmpl e, 0O- or, p- phenyl en _A- napht hyl efie -or 4, 4' - di phenyl ene.
Cerr]- q@&%&%’%&gné?fé"&gaﬂ KP&P%i cul ar cycl ohexyl ene.

~ 14- -

Examples of polya.lkylpipe'ridihe compoundé of this class are the following compounds:

37) N,N’-bis(2,2,6,6-tetramethylpiperidin-4-yl)hexamethylene-1,6-diamine
38) N,N’-bis(2,2,6,6-tetramethylpiperidin-4-yl)hexamethylene-1,6-diacetamide
39) bis(2,2,6,6-tetramethylpiperidin-4-yl)amine
40) 4-benzoylaniino-2,2,6,6-tetramethylpiperidine

-41) N,N’-bis(2,2,6,6-tetramethylpiperidin-4-y1)-N,N’-dibutyladipamide
42) N,N’-bis(2,2,6,6-tetramethylpiperidin-4-yl)-N,N’ -dicyclohexyl-2-hydroxypropylene-
1,3-diamine |
43) N,N’-bis(2,2,6,6-tetramethylpiperidin-4-yl)-p-xylylenediamine
44) N,N’-bis(2,2,6,6-tetramethylpiperidin-4-y)succinediamide
45) di(2,2,6,6-tetramethylpiperidin-4-y1) N-(2,2,6,6-tetramethylpiperidin-4-yl)-8-
aminodipropionate '

46) the compound of the formula



Preference is given to conpounds of the formula Vin which nis 1 or 2, G
is hydrogen, derr] is hydrogen or nmethyl, Jerr] is hydrogen
Cerr]-Cerr]al kyl or a group of the formila - [er]
and Jerr], in the case where. n is 1, is hydrogen or Cferr]-Clerr]alkyl,
and, in the case where nis 2, is C[err -Cerr]al kylene or
1-oxo-Clerr]-Cerr]al kyl ene. Exanpl eslyt pol yal kyl pi peri di ne conpounds of
this class are the follow ng corrpounds 37)

N, N -bis(2, 2,6, 6-tetranet hyl pi peri di n-4- yI)hexarrethyI ene- 1, 6-di am ne 38)
NN - bi s(2, 2, 6 6-t et r anet hyl pi peri-di n- 4-yl ) hexanet hyl ene- 1, 6- di acet am de 39)
bis(2,2,6,6- tetrarretdg].%g pi oy i @4Hg 4-yl ) am ne 40)

4- benzoyl am no-2,2,6 hyl pi peri di ne 41)

N, N - bi s(2, 2,6, 6- tGHg-amet hy ppiNrerGH-CHOH))~CHN—Gi but y| adi pani de 42) _
N, N -bis(2, 2,6, 6- teté pi peridin-4-yl)-N, N -|cyclohexyl 2- hydroxyprop :
yl ene- 13d|amne '? CH;.

NN - bi s(2, 2, 66tetramethy|p|per|d|n4yl) pxy edi am ne 4_4)

N, N -bis(2, 2,6, 6-tetranet hyl pi-peri di n-4- yI)sucm Ngdi am de 45)
d|(2266tetrarrethy|p|per|d|n4yl) ,
N-(2,2,6,6-tetranet hyl piperidin-4-yl)-[err]- am-‘h(ﬁﬁropl onate 46) the

corrpound of the fornula _
-15- . _ [err] e , O
CHg —N _ rl:'—cuz- CH(OH)—CH,—O
CHy"CH,  CiHo | |
47) 4-[bis(2-hydroxyethyl)amino]-1,2,2,6,6-pentamethylpiperidine
48) 4-(3-metliyl-4»hydroxy—5-tert-butylbmzainido)-Z,2,6,6-tetramethylpipeﬁdine
49) 4-methacrylamido-1,2,2,6,6-pentamethylpiperidine

(c) compounds of the formula (VI)

GCH2 3 G O

» o
G- - VD
GCH2 |

in which n is 1 or 2, G, G! and G!! are as defined under (2), and G15, in the case where n is .

1, is Cy-Cgalkylene or -hydroxyalkylene' or C4-Cp,acyloxyalkylene, and, in the case where
n is 2, the group (-CH2)2C(CH2-)2.

Examples of G5 as C,-Cgalkylene or -hydroxyalkylene are ethylene, l-methylethylene,
- propylene, 2-ethylpropylene or 2-ethyl-2-hydroxymethylpropylene. '

An example of G1° as C,-Cp,acyloxyalkylene is 2-ethyL2-acetoxymethy1propylene.
Examples of polyalkylpiperidine compounds of this class are the following compounds:

~ 50) 9-aza-8,8,10,10-tetramethyl-1,5-dioxaspiro[5.5Jundecane
- 51) 9_-aza—8,8,10,10-tetramethyl-3-ethyl—l,S-dioxaspird[S.S.]undecane



. 47) 4-[bis(2-hydroxyethyl)am no] -1, 2, 2, 6, 6-pent anet hyl pi peri di ne 48)

~ 4-(3-nmet hyl - 4- hydroxy-5-tert-butyl benzam do) -2, 2, 6, 6-tetramet hyl pi peridi ne
- 49)" 4-net hacryl am do- 1, 2, 2, 6, 6- pent anet hyl pi peri di ne (c) compounds of the
formula (M) [err] inwhichnis 1or 2, G {Jerr] and
derr] .are as defined under (a), and err], in the case mhere nis 1, is
Cferr]-Cferre]al kyl ene or - hydr oxyal kyl‘€e or Clerr]- C[err]acyloxyalkylene
.and, in the case where nis 2; the group (- CH[err])[err]CXC}{err] )[err]
Exanpl es of err] as Cerr]-(err]al kyl ene or -hydroxyal kyl ene are

et hyl ene, | -nethyl ethyl ene, propylene, 2-ethyl propyl ene or

2- et hyl - Z?hﬁek?ﬂa@(hﬁﬂt%&-ﬂlemmtbﬂel ,A-dioxaspivophipldecame G err] as

t I
of “pol yal P%?%ﬁ%ﬂ%*@*. e iy RS S L plh Y s AlCB AR 3 cg%ﬁﬂﬁdis
50) " O- iz 43 O5aza Foethl-3-ecHERERHBYLS 20yl 104 Brietomus iyl dioanpizoLs S
9- aza- 8, §nlilcake- tetrarret hyl - 3-et hyl -1, 5-di oxaspi ro[ 5. 5. ]undecane

55) 2,2,6,6-tetramethylpxpendine-4—spiro-2’-(1’,3’-'dioxane)-5’-_spiro-S"-(l",3“-'
dioxane)-2"-spiro-4"’-(2"’ ,2’".,6"’,6"’-tetramethylpiperidine).

(@ Compounds of the formulae VIIA, VIIB and VIIC, compounds of the formula VIIC

being preferred,
GCH,
GUp (VIA)
GCH,
GcH, CHsG' |1
- 0—C-—T, -
GUN X | (VIIB)
“N—C=0 _
GCH,” "CH, |[‘
1 T'.
GCH, CHsG' !
- O-—(I:-T2
-N
| C—N aV (VIIC)

in which n is 1 or 2, G, G! and G!! are as defined under (a),
G16 is hydrogen, C;-C,,alkyl, allyl, benzyl, glycidyl or C,-Cqalkoxyalkyl and
G'7, in the case where n is 1, is hydrogen, C,-C,,alkyl, C;-Csalkenyl, C;-Cqaralkyl,

| C5-C7oycloa1ky1, C,-Chydroxyalkyl, C,-Cgalkoxyalkyl, C4-C,paryl, glycidyl or a group -
of the formula -(CH,)p-COO-Q or of the formula -(CH,)p-O-CO—Q, in which pislor2
and Q is C;-C,alkyl or phenyl,
G'7, in the case where n is 2, is C,-C;,alkylene, C,-C;jalkenylene, C6—C12 arylene, a
group -CH,-CH(OH)-CH,-0-D-0-CH,-CH(OH)-CH,-, in which D is C,-C,qalkylene,
Cs-Cysarylene, Cg-Cy5 cycloalkylene, or a group '
-CH,CH(OZ’)CH,- (OCHZ-CH(OZ' )CH,),-, in which Z’ i is hydrogen, Cl-Clsalkyl allyl,



- -16- * 52) 8-aza-2,7,7,8,9, 9-hexanet hyl -1, 4-di oxaspi ro[ 4. 5] decane 53)
9-aza- 3- hydr oxynet hyl - 3- et hyl - 8, 8, 9,710, 10- pent anet hyl - 1, 5- di oxaspi r o[ 5. 5] un
decane 54) ) _ '
9-aza-3-et hyl - 3-acet oxymet hyl - 9-acetyl'-8, 8, 10, 10-t et ramet hyl - 1, 5- di oxaspiro
'[5.5]- undecane 55) ; '

2266tetrarrethy|p|per|d|ne4sp|ro 2‘7(1 3' -di oxane) - 5' -spiro-5"- (1"

di oxane) -2"-spiro-4"" -(2"' ,6"",6" -tetramethyl pi peridine). (d)
Oorrpounds of the formul ae VIIA VI IB and VI C, compounds of the fornula
VI'1 C being preferred, - [err] in which

nis 1 orbeazylcﬁqumikanoahorlanmyu are as defined under (a), Jerr] is

P T MAAA ST o
hydr ogen, Cffeat wlluy 15 unsuhsti @rrsupanmtéﬂw haleg@n QchF@kxlapm kyl,
Tl and Tz together W1th the C atom lmkmg them form a Cs-Cl4cycloa1kane ring.

Any C;-C;,2lkyl substituents present are, for example, methyl, ethyl n-propyl, n-butyl,
sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n—decyl n-undecyl or
n-dodecyl.

- Any C,-C,zalkyl substituents present can be, for éxample, the groups listed above and in
addition, for example, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl.

Any Cz-CGalkoxyélkyl substituents present are, for example, methoxyrheﬂlyl,
ethoxymethyl, propoxymethyl, tert-butoxymethyl, ethoxyethyl, ethoxypropyl,
“n-butoxyethyl, tert-butoxyethyl, isopropoxyethyl or propoxypropyl.

Examples of G!7 as C;-Csalkenyl are 1-propenyl, allyl, methallyl, 2-butenyl or 2-pentenyl.
G'7, T, and T, as C;-Cgaralkyl are in particular phenethyl or especially benzyl. A
cycloalkane ring formed by T, and T, together with the C atom can be, for example, a

cyclopentane, cyclohexane, cyclooctane or cyclododecane ring.

Examples of G!7 as C,-C,hydroxyalkyl are 2-hydroxyethyl, 2-hydroxypropyl,
2-hydroxybutyl or 4-hydroxybutyl.

'G'7, T, and T, as C4-C,qaryl are in particular phenyl, o- or B-naphthyl, each of which is
unsubstituted or substituted by halogen or C,-C,alkyl.

EXamples of G17 as C,-C,,alkylene are ethylene, propylene, 2,2-dimethylpropylene,
tetramethylene, hexamethylene, Qctamethylene, decamethylene or dodecamethylene.

G'7 as C4-C,2alkeny1¢ne is in particular 2-butenylene, 2-pentenylene or 3-hexenylene.

" Examples of G!7 as C4-Cy,arylene are o-, m- or p-phenylene, 1,4-naphthylene or
~ 4,4-diphenylene. :



cloal kyl, Clerr]-C[err]hydroxyal kyl,

C[err] Clerr]cyc

Clerr]-Clerr]al koxyallyl, Cerr]-Clerr]aryl, glycidyl or a group of the.
formula - (CH2) p-COO-Q or of the formula -(CH2)p-OCO-Q in which pis 1 or
2 and Qis (err]-Cerr]alkyl or phenyl, derr] in the case where n is 2,
is (err]-Clerr]alkylene, (err]-Cerr]al kenylene, CJerr]-Clerr] arylene, a

group -CHerr]-CHOH)-CH err]-O-D-0-CH €T]-CH OH)-CH2-, in which Dis
~derr]-Cerr]alkylene, CJerr]-Cerr]arylene, Clerr]-Cerr] cycloal kyl ene, :
.or a group -CHerr]CH(Qz")CH err] - (OCH[err] -CH(Qz')CH err])[err]-, in WhICh
Z' is hydrogen, err - rr]alk ally :
- 17 - Epaumplgso @t @WC}-‘@ »ﬁy aran@monai bywEvlogetanoy].slodecaanvl. bpter r | |
independeﬁtetéfaag,a@mlanother are hydrogen, Cerr]-Cerr]al kyl or
Clerr]-Cerr]aryl of CJerr]-Clerr]aral kyl, each of which is unsubstituted
or substituted by halogen or Cferr]-Clerr]alkyl, or T[err] and T[err]

t oget her mdsrczt-ﬂf-oalk{lﬁlmncgm gnddsx@g—t&cycloalﬁlemaihaﬁﬂeﬂne]dauﬂbn@l)kane ring.
yl su

Any Clerr]-Cerr]a stituents. present are, for exanple nmet hyl ,
ethyl, .n-propyl, n-butyl, sec-butyl, tert- but n- hexyl, n-octyl,
2- et hyI heEyamphs nﬁpglwlkmlmmnﬂine qo)mmu@dswf this cl%smu@hg/ﬂo owmgy:ompounds

(err]-err]alkyl substituents present can be, for exanple t he groups
| i'sted above and in addition, for exanple, tridec n-tetradecyl,

n- hexadec$) Irbenzyldidridaza-1,7 W@nﬁﬂﬁmﬁé]%ﬂ%ﬁﬁﬂ‘?@uent s present are,
for exanphp 3- ﬂHiotgﬁM){%&ﬁHi&ﬂ eptmaembmylspu@[mm@cmnmdmé ert - but oxynet hyl,

et hoxyet h 0 r.o t axyet but oxy, I SOpr opox eth I
or o spoxy DI BAIN-TSE AR 177 Bl JlaeabRiERle | 2rb P
1- pr openyb59) Rilyeidyl1ed,8radidzpl 7,7, a%pmmetbyls;ﬁquﬁldengned 4-digrerr], T[err] and
sl SRS Y ﬁe{'z'g;;;sem Y
atom can 8b), 2-!&99“&%&&% - dl@}tﬂ'@wél! ldgeangoct ane or
cycl ododegzye 2rd115\ﬂ#-7 Ewwn%&neﬂi 1-@&%@ 8-afzéUedxobpifd-RI.slHedsse oxyal kyl are

SRR i a e A A

64) 2-buty1-7,7,9,9-tetramethyl- -oxa-4,8-diaza-3-oxospiro[4.5]decane

- and preferably:
65) 8-acetyl-3- dodecyl-l 3,8-triaza-7,7,9,9-tetramethylspiro[4. 5]decane-2 4-dione

or the compounds of the following formulae:



derr] Tl[err] and T[err] as Cerr]-Clerr]aryl are in particular phenyl,
[err]- or - [err]-naphthyl, each of which is unsubstituted or substituted by
hal ogen or (Jerr]-(err]al kyl. Exanples of Gerr] as (Jerr]- C err]alkyl ene
are ethylene,. propylene, 2,2-dinethylpropylene, tetranethylene,

hexanet hyl ene, octanethylene_ decanethiéene or dodecamethylene. {err] as
Clerr]-Clerr]al kenylene is in particular-~2-butenyl ene, 2-pentenyl ene or
3-hexenyl ene. Exanples of Jerr] as (Jerr]-(err]arylene are o-, m or

p- phenyl ene, 1, 4-napht hyl ene or 4, 4'-di phenyl ene.

- 18- Exanples of Z° as ([err]- C[err]alkanoyl are propionyl, butyryl,

oct anoyl, dodecanoyl, ‘but preferably acetyl. Das (err]- C[err]alkylene
Cerr]- C[err]arylene or CJerr]-Cerr]cycloalkylene is as defined under (b).
Exanpl es of polyalkylplperldlne conmpounds  of thls class are the follomnng
conpounds: 56)

3-benzyl-1,3,8-triaza-7,7,9, 9- tetranethylsp|r0[4 5]decane 2, 4- di one 57)
3-n-octyl -1, 3,8-triaza-7,7,9,9-tetranet hyl spi r o[ 4. 5] decane- 2, 4- di one 58)
3-a|Lyl-1,3,8-tr1aza-1,7,7,9,9-pentanethy|spiro[4.5]decane-2,4-dione 59).
3-glycidyl-1,3,8-triaza-7,7,8,9, 9- pent anet hyl spi ro[ 4. 5] decane- 2, 4- di one 60)
1,3 7,7,8,9,9-heptanethyl -1, 3,8-triazaspiro[ 4. 5] decane- 2, 4-di one 61)

2- opropyl 7,78, 9-tetranet hyl - 1- oxa- 3, 8- di aza- 4- oxospi ro- (4. 5] decane 62)
2, -di butyl -7,7®, 9-fetranet hyl - 1- oxa-5, 8- d:azafg-oxosplro [ 4. 5] decane 63)
2,2,4,4- tetrgﬁethyl & - 0xa- 3, 20- di aza- 21N\ spf T o[ 5. 1. 11. 2] henei cosane 64)
2- butyl anet hyl - 1- oxa- 4, 8-.di 2 ™NQxospiro[ 4. 5] decane and
preferably 6 o :
8-acetyl - (%d cyl)- 538tr|aza7793t
ne -

T O =0
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g 2 Z
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or tﬁé_ cbrrpounds of the follow ng formnul ae: _ -19-

-20 -

| (e) cbmpounds of the formula VHI, which on their part are preferred,

a"®
Sy

' oo (VII)
G 1 N/ G :
in which n is 1 or 2 and G'3 s a group of one of the formulae
1 CH3 1 .
—E—@xCcH  N—G" o —E-@gN  N-G"
CHy CHsG o CH3 CHG

in which G and G!! are as defined under (a) and G! and G2 are hydrogen, methyl or

~ together are a substituent =O, | | |
Eis -O- or -NG!3-,
Ais C2-C6alky1ene or -(CH,);-O- and
xisQorl,
G!3 is hydrogen, C;-Cj,alkyl, C,-Cshydroxyalkyl or C5-C7cycloa1ky1
G is identical to G!3 or one of the groups -NG"’IG22 -0G?, -NHCH,0G? or
-N(CH,0G%),, -
G20, in the case where n is 1, is identical to G!® or G!° and, if nis 2, ‘is a group -E-B-E-, in
which B is C,~Cgalkylene or Cz-Csalkylene which is interrupted by lor2 groups
-N(G?1)-,
G%lis Cl-Cualkyl cyclohexyl benzyl or C,-C4hydroxya1kyl or a group of the formula

G2 is Cl-Clzalkyl cyclohexyl, benzyl, C,-C,hydroxyalkyl, and
GBis hydrogen C,-Cyalkyl or phenyl, or



[err] -20 - (e)

corrpounds of the fornula VI'l, which on their part are preferred, [err] |
inwhich nis 1 or 2 and G{err] is a group of one of the formul ae
[err] - in which Gand Jerr] are as defined under (a) and (err] and

~{err] are hydrogen, methyl or together are a substituent =0, Eis -0- or
-Ngerr]-, Ais (Jerr]-Cerr]alkylene-@l--(CHerr])[err]-0- and xis 0 or 1,
derr] is hydrogen, Cerr]-Cerr]aklyl, (err]-Cerr] hydroxyal kyl or
Cerr]-Cerr]cycloalkyl, derr] is identical to Gerr] or one of the groups

-NGerr]derr], -Cderr], -NHCH err]0d err] or--N(Cl-l[err]c(l)_ic%ﬁrr])[err],
. = 2 r'd .
\

o
/ ?

G2! and G2 together are C,-Csalkylene or -oxaalkylene, for example
: - -CH,CH,

or a group of the formula or /N-G i
-CH,CH,

HsC CHs

G2l is a group of the formula gy

- Any C,-Cyjalkyl substituents present are, for example, methyl; éthyl, n-propyl, n-butyl,
sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl or _
 n-dodecyl. |

Any C,;-Chydroxyalkyl sﬁbstituénts present are, for example, 2-hydroXyethyl,
2-hydroxypropyl, 3-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.

Examples of Aas C,-Cgalkylene are ethylene, propylene, 2,2-dimethy1propylexie,
tetramethylene or hexamethylene. |

Examples of G*! and G2 together as C,-Cialkylene or -oxaalkylene are tetramethylene
pentamethylene or 3~oxapentamethylene

EXamplés of polyalkylpiperidine cdmpounds of this class are the compounds of the
following formulae: '



G[err]‘, in the case where nis 1, is identical to Gerr] or JQerr] and, if
nis 2, is agroup -E-B-E-, in WmchBls Cerr] (err]al kyl ene or :
Cerr]-Cerr]al kyl ene whi ch is interrupted by 1 or 2 groups -N(G{err])
~derr] is Clerr]-Cerre]al kyl, cyclohexyl, benzyl or’ _
Cerr]-Cerr]hydroxyal kyl or a group of &he formul a _ - [err]
Jerr] is Jerr]-(err]al kyl, cyclohexyF,'benzyI, o '
Cerr]-Cerr]hydroxyal kyl, and Jerr] is hydrogen C[err] C[err]al kyI or
phenyl , or -21 -
Gerr] and Herr] together arecgerr] C[err]al kyI ene or -oxaal kyl ene, for
.exanpl e

[err] or a group of thH:@ [err] Jerr] is a group of the
formul a [.err] HyC = _
~ 70)
_ Z
(CHZCH,)N N N(CH,CH,),
| N(CHg)p
HsC  CH, : HC_ CH,
71) - CHs ~N ——l\ )—N —CzHs
- ' Csz CHy A
R H;C CHg
X ' .
HC_ _CH,
CI:H2~—- CH,: NH
HsC  CH, BN J§N | HC_ CHs
HN  )—CHyCHy- NH'—"\N/)— NH-CH,—CH,{  NH

'.Hac CHg ' HeC CH;



- Any Clerr] -Cerr]alkyl substituents present are, for exanple, nethyl,
ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, n-hexyl, n-octyl,

2- ethylhexyl,-n-nonyl; n-decyl, n-undecyl or. n-dodecyl. Any
Cerr]-Cer]hydroxyal kyl .substituents present are, for exanple,

2- hydr oxyet hyl , 2-hydroxypropyl, 3-hydrexypropyl, 2-hydroxybutyl or

4- hydroxybutyl. Exanples of A as (Jerr[-Cerr]al kylene are ethyl ene,
propyl ene, 2, 2-di net hyl propyl ene, tetranethyl ene or hexanethyl ene.
Exanpl es of (Ierr] and Jerr] together as (Jerr]-Clerr]al kyl ene or
~-oxaal kyl en re.tetramet hyl ene, pentanethyl-ene or 3- oxapentaﬁg: yl

Exanpl es of " I‘kbl ,pl peri di ne conpounds of ‘this cl assN ar@4|49 nds
of the fol I owg h—(“eﬁ——NHCHZCHzN-%ﬁzcnzdc-EﬂJ—,{ SN "Ry Lerrl
_ N N N__N
HgC4q —N ~ N \N N-C4Hg
' CH,
74) CHs
o R _
75)  RNH-{CHp)aMCHalp N-(CHalgNH-R
- H:C CH. -
CHy N/ 3
N |
where R is - T NH
' N N
\|/ HeC” “CHy
C.Hg -N -
HaC 1 _cHs
HC” N TCHs
R

76) RNH-CH)gM-CHlpN-CHgNHR . (amine )



24 - )
[err]

[err]

7

78)

-24-
-~ HC._ CH
. CHo s
. : ]
where R is _|/ TN N ~CH,
N N
N HeC” “CHg
CqHo =N
HC CHj
HsC T H3
CH
CHa H R ' CH3

| _
R-N-(CHp)3-N-{CH2)o-N-CHo)a-N-R

whére R is

HsC_ CHg

 CgHyz =N NH

| LA
CsH17 “N N

H,C CHy-

NH(CH,)g—————

-25 -



(f) oligoner or- pol yner conpounds whose recurring structural unit contains
a 2,2,6,6-tetraal kyl pi perirdine radical of the fornmula IIl, in particular
.pol yesters, polyethers, polyamn des, polyamn nes, polyurethanes, polyureas,
pol yam notri azi nes, poly(neth)acryl ates, poly(mnmeth)acrylam des and

copol ynmers thereof containing such radicals. Exanples of

.2, 2,6, 6-pol yal kyl pi peridi ne Iight-stabﬂﬁrzers of this class are the

- conmpounds of the follow ng fornulae;, m being a nunber from2 to about 200.
-26 - [err]

CH,CH,0H
Hac N CH3
HeC”| CHg
19
H,C_ CH,
HO-CH,CH,-N
HsC” “CH,
.?Hz"CH=CH2
HeC_ _N_ ,CH,
HeCT| CH,
(80)
HeC_ CH,
H20=HC'H20'N

(f) oligomer or polymer compounds whose recurring structural unit contains a
2,2,6,6-tetraalkylpiperidine radical of the formula III, in particular polyesters, polyethers,
poly_amides, polyamines, polyurethénes, polyureas, polyaminotriazines, '
poly(meth)acrylates, poly(meth)acrylamides and copolymers thereof containing such
radicals. ' '

Examples of 2,2,6,6-polyalkylpiperidine light stabilizers of this class are the compounds
of the following formulae, m being a number from 2 to about 200.



-27 ot
-29 -

lerr] .28 - [err] |
: [err]
-26-
CHs  CHy
- o S o
(81) . C ~ CHy- CHy— C — O = CHy— CH,= N o)
‘CHy' CHg -
82)
- CH, o  CHs CHy o
N I Il
CH,- CHy~ N o—c (CH,)~C-0— N- CH2 CH—0-C— (CH2)4
ey CHy CHy -
83) | - .
CH_s Csz o ‘0  CHg CoHs : _ﬁ ﬁ .
il il '
NH- (CHp)s—N  )-NH-C C-NH N~ (CHp)s NH'—-C~©-C
cHy” /D ' m
3 . C2H5 CH3 'csz
CHy Hy

NH— G - CH,— C—CH3

A ]

(84) N (CHe—N—— |
I

CH, CH,3 A CH,

ey’ M Ny, cn,” N e,

E —N CHZ-CH(OH)-CHZ—}—_ |
(85) cH3>(kJ<:CH3 o

cHy” NH ey,



brafehing of the chain [err] ,nm and nf' are each an integer fromthe range
0-200, on condition that m + ni' is m Further exanpl es of polyner |ight
staabilizers are reaction products of conmpounds of . the formula

[err] Wi th epichl orohydrin; polyesters obtained from
but ane-1, 2, 3, 4-tetracar boxylic aC|d wi th a bifunctional al cohol of the
formul a - Jerr] whose ca-r%?o-xyl side chains originating from

the tetracarboxylic acid have been esterified with
2,2,6,6-tetramet hyl - 4- hydr oxypi peri di ne;

[err] corrpound-s of the fOrrr‘uI a [err] about -one third of the radi cal s
R - -30 - :
H3C CH3 bei ng C[err]H[err] and the ot hers being [err] and m
bel ng a nunber fromthe range
. CH; CHg - CH, CH3 | C4H9 “
(86) {— CN -CHy— CH_CH—CHZ—»J;:)—O—C— — ]—
CH; CHj CHy CHy C4H9
r .IN\ N (CHy)g N ]
T ol ]
: N“N,N m
' | CHg CHy CHs CHs
(87)_ - N-C4Hg

SN
cHy' N “cHy CHY W CHy
CHg CH4 ' | '

cHy' N “CHy

CH; CHg ' Hy CH3 (ﬁ "
_ (gg)lVL —CiN CHz--.--CH2 b—O—C—(CHz)4_C ‘m

0
CH, "CH, Hy' ‘CH,
(l? (I:sz o]
i \ -
| —C—C—0—CH,-CHy- o;‘—
| CHy’ CH,
CH, |
90) “—C—CH1
o CHs  CH
|
0 N—CHs

CH;” “CH,



2 to 200; or . copol ymers whose recurring unit consists of 2 units [err]

and 1 unit each (g) compounds of the formula |IX
‘[err] (IX) - inwhich G Jerr] and Jerr]
are as -defined under (a). Preference is given to conpounds of the formula

I X in which Gis hydrogen of nethyl and (Jerr] is hydrogen or nethyl
Exanpl es of such conpounds are: 96) 2,-28g, 6- tetranet hyl - 4- plperldone
-(trlacetoneanlne) 97) 1,2, 2, 6, 6- pent anet hyl - 4- pi peri done 98)
2,3,6-trinethyl -2, 6- d|ethyl_4 pi peri done (h) conpounds of the formul a X

CHs
91 T C—CHg
o=¢ HsC_ CHs
: A
CsH‘a" N N - CH3
- HgC” “CHy
()
N
N

—s I—N—CHp——N

92) N o . m
_ 7 °N” N L

v - CHg HC" T CH,
H _ H :

Tl

N —(CHp)g—— N — CHyCH—}—

' HsC CH ' :
%) : Q ° ”3°Q°”3

¢
H. ' H

0O=0
=0

—f———N—(CHy)g——N CHj Cc—
94) CHg CHy CH, CHj

N""CHs CHy " "N""CH,

95) . -L [\ll _(CHZ)Z— N.—(CHz)glﬁ‘,



-31°%~ : : [err] in
which Gerr] is as defined under (a) and Gerr] is a direct bond, nethylene
or- preferably carbonyl, as disclosed in DE-A-3530666; Parti cul ar
preference for use in the conposition according to the invention is given.
to the foll ow ng am nes: Conmpounds of the fornmula IV in which nis an
integer fromthe range 1 to 4, G and 'C%gerr] are hydrogen, and Gerr] is
hydrogen or C[err]-(err] alkyl, and-Jerr], in the case where nis |, is a
radi cal of the fornula - (C[err]H[err]) S|(Z')[err]Z" in which j is an
integer fromthe range 2 to 5 and Z° and Z", independently of one another,
are (err]- C[err]al kyl or (Jerr]-Cerr]al koxy(?d_? , In the case

D

where n |s , is a radical of an aliphatjc di c acid having 2 to 12
C atons 1fgxaly be substituted by%u
derr]- err]a Ferr], in the cage renl

err[Nb8ing ora

3,/is a radical of an
aromatic trlcarboxylic acid having 9 N C ato in the case .where
nis 4, is aradical of an aliphatic tet acarbox;/TF'P% acld having 8 to 12 C.
atons; amnes fromthis class V\hlckﬁdrbe-N)f partlcul ar technl cal interest -
are those of. the fornmul ae

R .
~ branching of the chain —(CHz)é—l{l | , m’ and m" are each an integer from the range
m* _ : _

0-200, on condition that m’ + m" is m.

Further examples of polymer hght stabxhzers are reactlon products of compounds of the
formula -

on, oHy OO

P
O0—C—CH,
HN I
- C—NH

CH, “

- with epichlorohydrin; _

polyesters obtained from butane-1,2,3,4-tetracarboxylic acid with a bifunctional alcohol of
the formula ' |

CHy ~ O—CH,CH/~0 CH

ot ¥ aq..c;.f“,

dy ool dd o,
whose carboxyl side chains originating from the tetracarboxylic acld have been esterified
with 2,2,6,6-tetramethyl-4-hydroxyp1pendme,

cTa
. H —C—CHz—- CH o o
compounds of the formula o= c o _(I: , about one third of the radicals R

{
OCHsl OR|m



[err] ™ - o -32 -
CH3 [err] and esters of
but ane-1, 2, 3, -tetracarboxylic acid containing 2 units each of
1,2, 2,6,6-penta- nethyl-4-hydroxy-piperidine and CJerr]H err]-OH (am ne F);

-30 -

Hsc ’ CH3

- being -C,H; and the others being ‘C  ,and m being a number from the'range
. _ N-H o I
HeC” “CHz I |

2 to 200; or

copolymers whose recurring unit consists of 2 units @— C= CH, and 1 unit each

N
of ';1 and
C13H27 ' CHs ) CH3
CH, NH’ CHj.
 (g) compounds of the formula IX
GCH, CH3 g!
a-N

acH,” “CH, | | |

in which G, G! and G!! are as defined under (a).

Preference is given to compounds of the formula IX in which G is hydrogen or methyl and -
Gllis hydrogen or methyl.

Examples of such compounds are:

96) 2,2,6,6-tetramethyl-4-piperidone (tnacetoneamme)
97) 1,2,2,6,6-pentamethyl-4-piperidone

98) 2,3,6?trimethyl-2,6-diethyl—4~piperidone

(h) compounds of the formula X



compeunds of the formula Vin which nis 2, Gand Jerr] are hydrogen, G
ferr] is hydrogen or nethyl and Jerr] is hydrogen or CJerr]-derr]alkyl,
and Jerr] is- (err]-Cerr]alkylene or I-oxo-Cerr]-C[err]al kyl ene; an
amine fromthis class which is of particular technical interest is the
conpound of the formula . CH3 [err]
conpounds of .the fornmula VIIC in V\/m C'h31n‘|s 1, Ci G[err] and Jerr] are
hydrogen, Jerr] is hydrogen or mnet hyI and :

- -33 - T[err] and T2 together. with the C atomlinking themforma
Cerr]-Cerr]cycloal kane ring; an amne fromthis class which is of
particul ar ‘technical interest is the egnpound of the formula [err]
conpounds of the formula VIII in which NeH, S 1 or 2, err] and G{err] are a

group of one of the formul ae [err]
G"

S c Chla - rl!l\lAN) oH, Hy . .j_ _. O{)
i "\/"—'K - | .
o _ _ - N : | |
CH, - '

in which G! is as deﬁned under (a) and G% is a direct bond, methylene or preferably
carbonyl, as dlsclosed in DE-A-3530666;

Particular preference for use in the composition according to the invention is given to the
following amines: -

Compounds of the formula IV in whic_h n is an integer from the range 1 to 4, G and G! are
hydrogen, and
G!1 is hydrogen or Cl-Clsalkyl and
G!2, in the case where n 1s 1, is a radical of the formula -(C; sz)-Sl(Z' ),Z", in which j is an
integer from the range 2 to5and Z’ and Z" mdependently of one another, are C,-C,alkyl
or C,-C,alkoxy, and
' G2, in the case where n is 2, is a radical of an ahphauc dlcarboxyhc acid having 2 t0 12C
* atoms which may be substituted by -CO0Z!2, Z!2 being C;-Cyoalkyl,
G2, in the case where n is 3, is a radical of an aromatic tricarboxylic acid having 9 to 15 C
‘atoms, | '
G!2, in the case where n'is 4, is a radical of an aliphatic tetracarboxyhc acid having 8 to 12
C atoms; amines from this class which are of particular technical interest are those of the

formulae
CH
© CHg |° -
- CHy .
HN O-(CH,)s— ?i— OC,Hg ) (amine B),
CH | OC2Hs |

CH,



derr]” is hydrogen or nethyl, Jerr] and Jerr] are hydrogen or together
are a substituent =0, Eis -0- or-Nderr]-, Ais (err]-Cerr]al kyl ene, and
x+«s 0or 1, Gerr] is hydrogen, (Jerr]-Cferr]alkyl or cyclohexyl, Jerr],
in the case where nis 1, is identical to Jerr] and, -in the case where n
is 2, is agroup -E-B-E-, in which Bis (Jerr]-Cerr]al kylene or
C[err]-C[err]aI kyl ene Wnich is interrujed by 1 or 2 groups -N(derr]),
Gerr] is (Jerr]-Cerr]al kyl, cycl ohexyl, benzyl or

Clerr]-Cferr] hydroxyal kyl or a group- of the fornula o ' [érr]
or G[err] |sagroup of theforrrula : _ : -
_34- . CH3 CH3 ._ .
O—C-(CHz)a "0 . NH - (amine C),
CHy '
CH CH,
CHy [ ° o o CHg
' | il L
CHy —N O—C-(CH)g-C—0—. N—CH, (amine D),
CH,4 B CHg
' CH, - CH,
CH . CH
CHJ" . H ac"'s
CH, — - N —CH,
CH3 0 't "
CH, °=l - °=| CH H,
o CH;~CH —~CH —CH, 3 (amine E),
alp o o o
cHy—N IO © W
3cw H - H U
SCHs_ CH3H3
and

esters of butane-1,2,3,4-tetracarboxylic acid containing 2 units each of 1,2,2,6,6-penta-
methyl-4-hydroxy-piperidiné and C,3H,,-OH (amine F);

compounds of the formula V in which n is 2, G and G! are hydrogen,

G!! is hydrogen or methyl and ' '

G13 is hydrogen or C;-Cgalkyl, and

G is C,-Cgalkylene or l-oxo-Cz-Csalkylene an amine from this class which is of
parucular technical interest is the compound of the formula

CHj
CH

HN . (amine G);

CHg
CH,

compounds of the formula VIC in which n is 1, G, G and G” are hydrogen,
G!! is hydrogen or methyl and



[err‘]' amnes fromthis class which are of particular technical interest
are the conpound (76)[= am ne J] described above and the conpound of the

formul a [err] as disclosed in EP-A-107615 (am ne
K) ; conpounds of the formula X wherein Jerr] is hydrogen or

met hyl ; and ol i goner conpounds having 2 to 10 recurring units, such as
are obtai nabl e by reaction (i) of-33err] in which Gerr] is

Clerr]-Cerr]hydroxyal kyl, with an aliphatic Clerr]-Cerr]dicarboxyli c
acid or a suitable reactive derivative, such as the diester, dichloride or -
~anhydride; (j) of a linear oligonmer polyester obtained froma dial cohol and

but ane- 172 add T, E@eﬂﬂﬁ&‘iﬂﬂw O dtord GinRing/thdin form a Cs-C, Cycloalkane ring; an amine
2,2,6, 6- etr% lagé l!;l}/drowui)erlg ﬁ
rom this class which 1s of patticular technic mterestxs the compound of the formula

CH -(amine H)
@ : —k ?):Hz)o

compounds of the formula VIII in whichnis 1 or 2,
G!8 and G'? are a group of one of the formulae

CH

- s o G' CH;
| | CHg G? CH,
- 1 | J L 1
—E—CH —G" of —E— (AN N—a'
CH, CHs _ | CHyCHs
Gllis hydrogen or methyl,

G! and G2 are hydrogen or together are a substituent =0,

 Eis-O- or -NG'3.,
A is Cy-Cgalkylene, and

. xisOorl,

G is hydrogen, C;-Cjalkyl or cyclohexyl,
G2, in the case where n is 1, is identical to G!3 and, in the case where nis2, is a group
-E-B-E-, in which B is C;-Cgalkylene or C,-Cgalkylene which is interrupted by 1 or 2
groups -N(G21)-, '

- G2 is C;-Cypalkyl, cyclohexyl benzyl or C,-C4hydroxyalkyl or a group of the formula

or G?! is a group of the formula -



.35 [err] . inwhich Ais (err]-Clerr]alkyl, Tlerr] is
Cerr]-Cerr]akyl or cyclohexyl, T[err] is hydrogen or C(Jerr]-Cerr]al kyl,
or- T[err] and T[err] together are Cferr]- C[-err]al kyl ene or _

Clerr]-{ err]oxaal kyl ene; - [err]
(m of conpounds of the fornmula [err] wi t h epi chl orohydrin;
_(o)‘those of 'the formula = [err] in V\MCh about one third of the
HsC_CH
TNCL Gl
G=N NN
N__N
HsC” “CH, \f
C4|'|9"N
HyC CHy
He” N" Ny,

: ammes from this class which are of particular technical interest are the compound (76) [=
amine J] described above and the compound of the formula

CHy  CH,
HN
CH
*CH, \ /04“9-
Nl)§ as dlsclosed in EP-A—107615 (amme K);
N

CH
: 7(1‘:"3 '3“32:2<cua

compounds of the formula X wherein G'! is hydrogen or methyl;
and ' '

oligomer compounds ha\iing 2 to 10 recurring units, such as are obtainable by reaction

CH3 CH3 .
i) of &°%N O—H _in which G* is C,-Cshydroxyalkyl, with an aliphatic
CHy” “CH, o ‘ .
C,-C,,dicarboxylic acid or a suitable reactive derivative, such as the diester, dichloride or
anhydride;

(j) of a linear ohgomer polyester obtamed from a dialcohol and - ,
butane-1,2,3,4-tetracarboxylic acid w1th 2,2,6,6- tetramethyl-4—hydroxyp1per1d1ne



r adi cals Ris -Clerr]Herr] and the others are [err] and mis a nunber
fromthe. range 2 to 10.

-36 - The ol i gorer amines are often m xtures of conpounds which differ
from one another with respect to their chain |ength. A preferred class of
sterically hindered am nes are those c%nt aining triazine rings. O these
cl asses of sterically hindered am nes, ami nes of particularly high

technical interest are those of the foll owi ng formulae (magain is a nunber
fromthe range 2 to 10): R—_NI—I-(CH[err])[err] [err]-(CH err])[err]
(CHerr])[err]-NHR where Ris = [err] as disclosed in

- US-A-4108829 agg, US A 43,53434 (G ne i, |\r YCl

&) Of with _
N

8/\4

in which A is C,-Cealkyl, T is Cl-Clsalkyl or cyclohexyl, ’I‘4 is hydrogen or C;-Cygalkyl,
or T3 and T* together are C,-Cgalkylene or C5-Csoxaalkylene;
' - - Cl

(1) of H,N-A-NH-A-NH, with CHs

Br-A-Br in which A is C,-Cgalkylene; .

(m) of compounds of the fomiula HN r!lH with epichlorohydrin;
CHs "

e =( )=
(n) of C—CH2 with |
: | C13H27 CH-‘-" CHs
: : _ N

CHg CH,4
_ C‘i'a _
(o) those of the formula o= (l: o _(l; in which about one third of the
' I By '
OCH;  OR ™M
.. . H3C .CHs .
radicals R is -C,Hy and the others are and m is a number from the range
N-H '
HyC” “CH,

2to 10.



[err] " as disclosed in EP-A- 107615 (anine K);
37- [err] - 38 - [err] '
-39 - - _ [err]

. -36- .
The oligomer amines are often mixtures of compounds which differ from one another with
respect to their chain length. '
A preferred class of sterically hindered amines are those containing triazine rings.

Of these classes of sterically hindered amines, amines of particularly high technical
interest are those of the following formulae (m again is a number from the range 2 to 10):

| R R N ?4”9 — .
A-NH-(CHp)g-f-(CHz)2N-CHz)gNH-R where Ris —'/ \"—N N—CHg
I N N
N HeC” “CHy
CH,  cH,
HN
CH
30H3 N/C‘HQ
H.C N'/gN C em asﬁisclosed in EP—A—10761_5 (aminé K);,
9 ‘\NJ\N/)\N/ ‘4" '9 - . .

c
c““?dc**a CHsbN< s

cH,” HN" ey, cH, CH,



and the reaction product of the conpound of the formula [err] with

epi chl orohydrin as di scl osed in EP-A-402889, having the recurrng structural
uni't [err] For conpositions according to the invention, in
particular the addition of those sterically hindered amines is preferred
whose nol ecul ar wei ght or average nol ecul ar weight is in the range 300 to
10,000, in particular in the range 10087to 10,000. O these, those
sterically hindered amnes whose nol ecul ar wei ght or average nol ecul ar
weight is in the range 1500 to 10,000, for exanple in the range 2000 to
7500 may again be. nmentioned.in particular. Al conponents of the
stabilizer conposition according to.gpe i nvention nentioned are known
conmpounds; many of them are commercialiy available. |Incorporation of the
stabilizers into the polyolefin or fefin copol yner can be effected by

~addi ng the stabilizeo accordi ng toO i nvention and, if desired, other .
addi tives by the neth P Yo 1
ef fect ed adwedat ageousl Yy beflore pr

yn industry. Incorporation can be

Msg, shapi ng, for exanple by m xing the
pul ver ul eff onen sré‘w di ng tdie 2t aisidisclosed indDE4e36804660r sol uti on
of the polynmfr, \r l{;sap lying the dis8olved or dispersed stabilizers to
t he .pol ymet¥ f ol N ed by the evaporation of the solvent. A
“further PeR; } |ty for i ncorporating the stabilizers according to the

i nvention I n& 3' pol ymer s

(amine L):
CH “cH CH, CH, . CHy . CHy CH iy CHa
N AN ¥ ' N\\‘GH,
. . N
ch‘ / /N l C‘Hg ch4/ Z \l/ , 4
Na N NYN - CH,  CH,
| Cdy CHa! cH, cH
(CH,), (CH,)s ‘j\ c%a 3, CHy
_l | l_ - n NH
: 3
c4H9
(amine M);
CH,
CH; . ? 0
H-0O N CHzCHp- O — C CH,~CHy € 1—0-CH; a5 disclosed in US-A-4233412
CH3CH3 ) m '

(amine N);



-40 - consists in their addition before or during the polynerization of
t he correspondlng monomers or before crosslinking. The stabilizers
according to the invention or m xtures thereof can also be added to the
pol yol efin or polyolefin copolynmer to be stabilized in the formof a
mast er bat ch which contains these stabilizers in, for exanple, a '

concentration of from2.5 to 25 % by wsgght. The stabilizers according to
t he invention are advantageously incorporated by the foll ow ng possible
“methods: - as emul sion or dispersion (e.g. to latices or emul sion pol yners)

- as a dry mxture during the mxing of additional conponents or pol yner

m xtures -gby di rec(t; addj,tion t Te processing apparatus (€] g. extruder,
cal ender gt¢: " % cq%?‘ns CH zed pol yolefin

clege f | rs- by the
conventi onal t hgds. Th ent on t hetef to a process
for the stabili ilns for

agricul tural ap¥-rcatthles—eNpecr=i ouseoTaspTT VAT T Oong, 1

pol yolefin or polyolefin copolyner aV|ng inmproved ligh{ stability and
pesticide resistance, conprising i hcoypo€tti onStd a sterical fy hindered

ami ne and a netal oxide or hydroxi olect ér—eml,om des of |zinc,
al um num cal ci um and magnesi um - a;F_(: hyd Xi de§ of zinc, alufgnum and
calcium into the polyolefin or polsol efl r? cop V‘yrrer A further subject of
t he - i nvenf;ifdtel $n BSUALDHRBINS@miRdPY; act erized in that it-is covered by a _
pol yolefin or polyolefin copolyner filmhaving inproved |ight stability and
pesticide resistance and stabilized with a sterically hindered anmine and a
met al oxi d#sor m/dmb'xl deHgsel ectdd Lrorgoxi des chf zgpe, al m'.pum cal ci um
and nmagnesH; 4 Xl NCeH ’Pf-l j and a process
for stabili zi gapolyo_lef pd yoléf-in copol ¥ greenhdpse film

agai nst detri I ef'f ect i pesticides l'i ght, gen pnd/ or heat,
whi ch process g&MDri g& a incqyporat]¢ {OH), inderpd @m ne and a
met al oxi de or hydr oxi € selected | omI xi des of zinc, alum pum g&lcium
and magnesi um and hydrOX| des of z NI umi num and cal cium{into said

greenhouse film

disclosed in US-A-4331586 (amine Q)

tion of polYyolefip fﬂ pol Iefl a copol ymer

H — —

CH, CH, C CH,
. NH NH
AE)L CH, CH, AQ/\ CH, Ucpqa CH, CH,
AN — : H
—{CH,) o N (CH)g—N
N N as

disclosed in EP-A-357223 (amine R);

the reaction product of H,N-(CH,),-NH-(CH,),-NH, with



“ Further subjects of the invention are the use of a polyolefin or polyolefin
copol ymer filmstabilized with a-sterically hindered ami ne and a net al

oxi de or hydroxi de selected from _

-41- oxi des of zinc, alumnum calcium and rmagnesi um and hydroxi des of
zinc, alum num and cal ciumfor agricultural applications involving

pestici des, especially greenhouse appﬁPCations, and the use of a sterically
hi ndered am ne in conbination with a netal oxide or hydroxi de selected from
oxi des of zinc, alum num cal cium and magnesi um and hydroxi des of zinc,

al um num and calciun1for|the stabilization of polyolefin or polyolefin

copol yner fiOHgs igHgcont At wit egfyi, ci des agai nst phot odegradati on and
damage by pest N\ef des. he foll n@; exanples further illustrate the
enbodi nment s N t i ndantNi nve HAI | parts given are by weight unless
ot her wi seHotled. Ex I9 1:

eenhpuse. Appd BEAEHY-Br (41 ( S
reportedin ' T &Habat CEP&P?%QIFI. E@S&P@?Mene of

E~NTXE
|1 ow densi t ygn pel | egds (Ri bl ene 2100 ¢f4, supplied by ENICHEM M | ano, . _
Italy), charact%%ed by a denkity of ¢ 921 g/cnerr] and a nelt flow index
(190[err]C 2. 16 of 0.25, i%Ha slow nixer. The naster batches had
pr evi ouddy]; lasdne Pepar ed by extrudi ng powdered LDPE and 10 % by wei ght of
the sterically hindered am ne conpound A and the rel evant concentrations of
conpounds B (= netal oxide or hydroxide), C (= salt of carboxylic acid) and
D (hydrotalcite). The mixtures are blow extrudgg,at gigo[ er FHEACHN fil s of
150 microns thickness are obtained. The filns ar xﬁose(g_oé_t_ )

con ol §gna, 2| taly)

sout h-facing roof of %u-_&r enhouse in P&rétﬂeng:n(l: i 0

wi t hout fegetion product of the compound of )T ot pon:
| | o CHy” “cH, ||
Jichl e)
- with epichlorohydrin as disclosed in EP-A-402889, having the recurring structural unit
[ CHy CHy M2 (Gt | | Wi tural
N ' 0—(|:—c1-|2 .
cH ~/ G —N—CH,- (l:H._ CH, (amine W).
3 CH3. g L | |

For compositions according to the invention, in particular the addition of those sterically
hindered amines is preferred whose molecular weight or average molecular weight is in
the range 300 to 10,000, in particular in the range 1000 to 10,000. Of these, those
sterically hindered amines whose molecular weight or average molecular weight is in the
range 1500 to 10,000, for éxa:’nple in the range 2000 to 7500 may again be mentioned in
particular. : S

All components of the stabilizer composition according to the invention mentioned are
known compounds; many of them are commercially available.

' Incofporation of the stabilizers into the polyolefin or polyolefin copolymer can be effected
by adding the stabilizers-ziccor’ding to the invention and, if desired, other additives by the -
methods conventional in industry. Incorporation can be effected advantageously before or
during shaping, for example by mixing the pulverulent components or by adding the
stabilizer to the melt or solution of the polymer, or by applying the dissolved or dispersed
stabilizers to the polymer, followed if desired by the evaporation of the solvent. A further
possibility for incorporating the stabilizers according to the invention into polymers



The “foll owing pesticides are applied in the greenhouse: VAPAMerr]
(BASLI NI SpA, Treviglio/BG Italy), which is an aqueous solution of 382 g
per liter of metam sodi um having the fornmula CH3- NH CS- SNa;

SESMETRI N[ err] (BIMEX SpA, Isola/Vl, Italy), which is a 23. 75‘%(9@va®
aqueous sol ution of pernethrin havrng the formul a

-42 - [e40] The greenhouse Is treated .
with a solution of 4 liters of VAPAMin 10 liters of water every 6 nont hs,
and with SESMETRIN (5 g in 5 liters of water) every nonth. - During the
exposure, the performance is periodically eval uated measuring the residual
el ongat i consfstin’heif addi&on beéforedr datifip @i polyméHization of@d cBRbigdnbigene film by
~means of _a_dyna c nstant speed.” In table 1, the residual -
elongatlgwng %% gexposure corresponding to 137 kil ol angley -
(Kl'ys.; energy per unlt area) .and 22 nonths (= 198 Klys.) of exposure are’

Res ?GBSF Er*'“h %??“éﬁa@%‘* Ging 28 e iflof oF ikl Wilibor S bAS bR e 12" 20
Nbnt hs 1@ or polyolefinfopolyemer toobeosiahilizediin the form of a masterbaseh which

El ongat i @cﬁhtﬂhﬁ Hese é%abllwersm for example, Econcenﬁ:ﬁuon of'from 2.5 19 205 % byQvdlBht NS h
22 nont hs am ne P(0.4) none none

% :

The stabilizers according to the invention are advantageously incorpofated by the
following possible methods:

- as emulsion or dispersion (e.g. to latices or emulsion polymers)

- as a dry mixture during the mixing of additional components or polymer mixtures
- by direct addition to the processing apparatus (e.g. extruder, calender etc.)

- as solution or melt.

The resulting stabilized polyolefin o_r'po.lyolefin copolymer coniposiﬁons can be converted
into films by the conventional methods.

The invention therefore also relates to a process for the stabilization of polyolefin or
polyolefin copolymer films for agricultural applications, especially greenhouse
applications, this polyolefin or polyolefin copolymer film having improved light stab111ty
and pesticide resistance, comprising incorporation of a sterically hindered amine and a
metal oxide or hydroxide selected from oxides of zinc, aluminum, calcium and
magnesium, and hydroxides of zinc, aluminum and calcium, into the polyolefin or
polyolefin copolymer. A further subject of the invention is a greenhouse, characterized in
that it is covered by a polyolefin or polyolefin copolymer film having improved light
stability and pesticide resistance and stabilized with a sterically hindered amine and a
metal oxide or hydroxide seleeted from oxides of zinc, aluminum, calcium and
magnesium, and hydroxides of zinc, aluminum and calcium, and a process for stab1hzmg a
‘polyolefin or polyolefin copolymer greenhouse film against detrimental effects of
pesticides and light, oxygen and/or heat, which process comprises incorporation of a
sterically hindered amine and a metal oxide or hydroxide selected from oxides of zinc,

~ aluminum, calcium and magnesmm and hydroxides of zinc, aluminum and calcium, into
said greenhouse film.

Further subjects of the invention are the use of a polyolefin or polyolefin copolymer film
- stabilized with a sterically hindered amine and a metal oxide or hydroxide selected from



am rie P(0. 4) (0.2) (0.2) none 100 % 69 % anine J(O.4)

" hone none none - 64% 8 % amne J(0.4) (0.2) (0.2
none - 88 % _ 59 % amine J(O0.4) (0.2) (0.2) (0.5)
92 % 65 % * conpound B is ZnO ** conpound Cis calcium °

stearate *** conpound Dis a hydrotalgtte of formula
Ng[err]Al[err](OFD[err] CO[err] The Stperiority of filns stablllzed
according the invention, containing a netal oxide and optional further

conmponents is evident. Exanpl e 2: Conpari son w thout Appl [ cat | on of
Pesti ci des For
t he pur posidespf gisgpainininm, oalmmuend magmmm.@péhwomes of %#B}f@n!!maﬂi@ |

exposed I t f
pesti ci dggl gﬁ%e f#ﬁgltﬁﬁp phidtids ifol¥in cides) fall g&ét‘ﬂﬁbus%pp i ca |on 0

lRSpec
msurfa es are fjx a 45[ e Lnelination t
sout h.. RaBPHEAbONS|asd the pss P |a§“’1ﬂ9ﬁ]i1¥ h‘l“g?fe% %P‘Héiim &tﬁ I X eI'abI e 2
gi ves t herh§diotitit) seRicaddedm oxidas bﬂinéiélmm’nscakfmmapdmngnwmramlspondl ng to

by ol gnioBks 9l el ip it cor B FRbiAn. .o?f‘g G} BsogE©n °1¢

I nitial Eopolyater ﬁhpsafcmmmms&mdﬁmgwmotodegmdmw damage by
(Concent ,&;%Eﬁéi&és ' Resi dual El ongation after 34 nonths

o - Pine Wod Gal vani zed I ron am ne
J(0.4) none none - 37T % - 42 % am ne J(O0.4)

(0.2)  (Crrdfollowing examples frthéfillustrate the emb8&@m¥nts of the instant invention. All
parts given are by we_ight unless otherwise noted. '

Example 1: Greenhouse Application

The compounds reported in table 1 are mixed via master batch with LDPE (polyethylene

- of low density) pellets (Riblene®EF 2100 V, supplied by ENICHEM, Milano, Italy),
characterized by a density of 0.921 g/cm? and a melt flow index (190°C/2.16 'kg.) of 0.25,
in a slow mixer.

" The master batches had previously been prepared by extruding powdéred LDPE and 10 %
by weight of the sterically hindered amine compound A and the relevant concentrations of
compounds B (= metal oxide or hydroxlde), C (= salt of carboxylic acid) and D
(hydrotalcite).

- The mixtures are blow extruded at 200°C and films of 150 microns thickness are
obtained.

The films are exposed on the south-facing roof of a greenhouse in Pontecchlo Marcom
_ (Bologna, Italy) without backing.

The following pesticides are applied in the greenhouse:

vAPAM® (BASLINI SpA, Treviglio/BG, Italy), which is an aqueous solution of 382 g
per liter of metam-sodium having the formula CH;-NH-CS-SNa;

SESMETRIN® (BIMEX SpA, Isola/V, Italy), which is a 23.75 % (% w/w) aqueous
. solution of permethrin having the formula



*  conpound B is ZnO ** conpound Cis calciumstearate A conparison
with the data given in exanple 1, table 1, shows the strong effect of the:
pesSticide treatnment in exanple 1. Exanpl e 3 Stabilized LDPE filns are
manuf actured by m xi ng ground LDPE (RI BLENEFF 29; ENICHEM Ml ano/ltaly),
characterized by a density of 0.921 g/c and a nelt flow index
(190[err]C/ 2.16 kg) of 0.6, with the c'o#g'ounds reported in tables 3 and 4
in aturbo mxer. Application of pesticides and exposure is as described
in exanple 1. Buring the exposure, the performance is periodically
eval uated neasuring the residuyal elongation (in %of the initial
el ongation of the new pol yet hkhcﬁn Cta | m by neans of a dynanoneter at
constant speed, and tdye carbonyl ¢l ncremse with an I R-FT spectroneter (IR
Fourier transfor matlorT\spec ro hr byl Per k| n EI REr O
-44 - The results ~) K or TES pandi ng to 110
kil ol angl ey, are present ed i n the foI I ovm ng ta 3 akg 4. Tabl e 3:
Resi dual Elongation (in %of the Initial Elongation) after 14 Months
Exposur e Compound (Concentrati on) Resi dual - El ongati on -
after A The greenhouse is treafed with sclution of 4 liters of VAPAM/inirliters of watergwery( 0. 4) -
none n - ETRIN WGy (0.2)
47 % a%éﬁleon{}\?O%%mm.SEgrl}de no{?gmﬁﬁm a@r)everfgm%gy am ne WO. 8)
(0.2) (0.2 93 %
During the exposure, the performance is periodically evaluated measunng the residual
elongation (in % of the initial elongation of the new polyethylene film) by means of a

dynamometer at constant speed. -

In table 1, the residual elongation after 16 months of éxpoSure, corresponding to 137
kilolangley (Klys.; energy per unit area), and 22 months (= 198 Klys.) of exposure are '
reported. All concentrations given are by weight of the polymer.

Table 1: Residual Elongation (in % of the Initial Elongatioh) after 16 Months and 22

Months Exposure
~ Compound (Concentration) Residual Elongation after
A B* C*=* D*** 16 months 22 months
amine P(0.4) | none none none 84 % | . | 16 %
amine P(0.4) (0.2) 0.2) none 100 % _ 69 %
amine J(0.4)  none none none " 64% . 8%
amine J(0.4) 02 (0.2) none - 8% 59 %

amine J(0.4) .(0'2). 02y @©5) 2% 65 %

* compound B is ZnO
*k compound C is calcium stearate
el compound D is a hydrotalclte of formula Mg, 5A12(OH)13 CO3

The superiority of films stablhzed according the 1nvent10n, containing a metal oxide and
opuonal further components is ev1dent.

Exampie 2: Comparison without Application of Pesticides -



ani rie N(O. 6)- . none none 13 % am ne N(O. 6) (0.2)

(0. 2) _ 39 % * conpound B is ZnO ** conpound Cis

cal cium stearate Tabl-e 4: Carbonyl Increase after 14 Mont hs Exposure
Compound (Concentration)- Car bonyl Increase after A

B* Cx D ** . 14 nont hs am ne P(0. 4) none none none
0.46 am ne P(0.4) ~(0.2) (0.2 néhe 0.08 amne J(O0.4) none
none none - .~ 0.44 amne J(0.4) (0.2) (0.2 none .0.08

am ne J(0.4) (0.2) none none - 0.25 amne J(O0.4) (0.2) (0.2
(0.5) 0. 06 * conpound B is ZnO ** conpound Cis calciumstearate.

* k% %

conpound D is a hydrotalcite of formula I\/g[err]Al[err](O—D[err]CCIerr]

-45 - d f
pol yner PPFFH#@"E(\?QQ %’5‘8@%}7’] }ﬁﬂﬁg@%@%#%g%k:gﬁ%s as aggl ti onal

st abi | i z galvianized érenahé ohipimtewanil supports without hpplicatien of pesticides. dha fil@ achi eved
by addi ngy, 3,5 af fikél ﬂ%°%ﬁuﬁﬁoﬁw%s%ﬁﬁﬁk&§dw %ﬁgiﬁbmsﬁiﬁﬁ%i’éﬂ £ |

described in example 1.

Table 2 gives the residual elongation after 34 months of exposure, corresponding to 310
kilolangley (Klys.; energy per unit area). All concentrations given are by weight of the
polymer. -

“Table 2: Residual Elongation (in % of the Initial Elongation) after 34 Months Exposure

- Compound (Céncentration) Residual Elongation after 34 months
A B*  CH* ~ Pine Wood Galvanized Iron
amine JO4)  nome  none 37 % 2%

amine J0.4)  (02) (02 - 51% . 83%

* compound B is ZnO
**  compound C is calcium stearate

A comparison with the data given in example 1, table 1, shows the-strohg effect of the
pesticide treatment in example 1.

"Example 3

Stabilized LDPE films are manufactured by mixing ground LDPE (RIBLENE@FF 29;
'~ ENICHEM, Milano/Italy), characterized by a density of 0.921 g/cm? and a melt flow

index (190°C/2.16 kg) of 0.6, with the compounds reported in tables 3.and 4 in a turbo
- mixer. Application of pesticides and exposure is as described in example 1. |

During the exposure, the performance is periodically evaluatéd'measuring the residual
elongation (in % of the initial elongation of the new polyethylene film) by means of a
dynamometer at constant speed, and the carbonyl increase with an IR-FT spectrometer (IR
Fourier transformation spectrometer by Perkin Elmer).



LDPE films stabilized with the conpounds reported in table 5 are

manuf actured from ground LDPE (RI BLENE FF 29; ENICHEM Ml ano/ltaly),
characterized by a density of 0.921 g/cnferr] and a nelt flow index
(190[err]C 2.16 kg) of 0.6, as described in exanple 1, except that the
mast er bat ches used contain 5 % by wei ght of the hindered am ne (conpound A)
and the correspondi ng concentrations ofi4eonpounds B of C (netal oxide) and
D (salt of carboxylic acid). Application of pesticides and exposure is as
described in exanple 1. During the exposure, the performance is-

periodi cally eval uated neasuring the residual elongation (in % of the

dinitial qhenskitts afteo4 bfths ofexpokyre] duttegpsndin 'tb?llOkilbhﬁFl&y-,CirepredWDrret-er'
at const an sfgﬁed. Tﬂe §e3¢:kts are presented in the follow ng table 5.

Tabl e 5: “Ré@i jOWVIng, tAIES.? AB%*(in % of the Initial El ongation) after Months
Exposure (correspondi ng to kil ol angl ey) ‘Conpound (Concentration)

Resi dual i <A oy * * :
ront he - 1800 HepffaCiioBkaiontin % of the Intal Elongafioy sfei I Mpfliis Bxpgsyre
none  anmine P(0.4) -none (O0.2) none  am ne P(O0.4) none. (0.2) -
(0.2) * CRRAMadCBndentrffidd) ¢ CONMPOUREsfdubBERYEgAtion after conpound D s
cal cium stearate ' : -46 -

Exanpl e 5A Stabilized BPE fi¢¥s are manuf J&MPYUBS by ni xi ng ground LDPE
(Rl BLENE[err] EE_29:

amine W(0.4) none  none | 25 %_
amine W(0.4) 02 (0.2) 47 %
imine W(0.8) none  none 30 %
amine W(0.8) 0.2) = (0.2) - 93 %
amine N(0.6) none none 13%

amine N(0.6) 02) (0.2 39 %

~*  compound B is ZnO
**  compound C is calcium stearate

Table 4: Carbonyl Increase after 14 Months Exposure

- Compound (Concentration) - Carbonyl Increase after
A B*  C* D**  l4months
 amine P(0.4)  none none  none 0.46
amine P(0.4) (02) (02) none 0.08
amine J(0.4) none none none 044
amine J(0.4) 0.2) (0.2) none 0.08
amine J(0.4) . 0.2) none = none 0.25
amine J(0.4) ©0.2) (©02) (0.5 0.06

*  compound B is ZnO )
**  compound C is calcium stearate S
++% compound D is a hydrotalcite of formula Mg, sAl;(OH),3-CO;



ENICHEM Ml ano/ltaly), characterized by a density of 0.921 g/cnferr] and a
melt flow index (190[err]C/2.16 kg) of 0.6, with the conpounds reported in
tables 6 and 7 in a turbo mxer. Application of pesticides and exposure is
as described in exanple 1. During the exposure, the performance is
periodical Iy eval uated nmeasuring the residual elongation (in %of the
initial elongation of the neM/ponethy4iﬁuaf|I m by neans of a dynanoneter
at constant speed, and the carbonyl increase with an | R-FT spectroneter (IR
Fourier transformation spectroneter by Perkin Elmer). The results after
nont hs of exposure, corresponding to kilolangley, are presented in the

fol |l ow ng tables 6 and 7. Table 6: Resi-dual Elongation (in %of the

:lesf id3;| s on t(}%ngie%gr usbﬁlartlﬁxe%@rﬁé'oFme pglymeﬁgﬁﬁy &Q@ﬁ@&&ﬁﬁt ration)
mont hs unpnoned ivhén dinc oxldeusmsed as additional etablhzanbasslem hipdered aming) (0. 2)
none  ag, Nery o) ements'ﬂﬂ‘f)e GV by SURB#E a Bl lﬁh}orah &rofalcite( 0- 2)

none am hne none none- am ne P( 0. 4) .2) (0.2

none anempom(d@ 4) none none none amine J(O.4) (0 2) (0.2) none
am ne J(0.4) (0.2) none-  none amne J(O.4) (0.4) none  none

am ne J(O 4) 40 2) (0.2) (0.5 * conpound B is ZnO

-47 - , _ :

 LDPE films stabilized with the compounds reported in table 5 are manufactured from
ground LDPE (RI_BLENE®FF-29; ENICHEM, Milano/Italy), characterized by a density

 0f0.921 g/cm® and a meit flow index (190°C/2.16 kg) of 0.6, as described in example 1,
except that the masterbatches used contain 5 % by weight of the hindered amine
(compound A) and the corresponding concentrations of compounds B or C (metal oxide)
-and D (salt of carboxylic acid). Apphcauon of pesticides and exposure is as described in -
example 1. :

During the exposiire, the performance is periodically evaluated measuring the residual
elongation (in % of the initial elongation of the new polyethylene film) by means of a
dynamometer at constant speed.

* The results are presented in the following table 5.

Table 5: Res1dua1 Elongation (m % of the Imual Elongauon) after - Months Exposure
(corresponding to  kilolangley) '

Compound (Concentration) Residual Elongation after
A ' B#* C¥x  Dk** months
amine P(0.4) none none  none
amine P(0.4) (0.2) . none - none
amine P(0.4) none (0.2) none

amine P(0.4) none (0.2) (0.2)

*  compound BisZnO
**  compound C is MgO
**x*  compound D is calcium stearate



~** “compound C is calciumstearate *** conpound Dis a hydrotalcite of

formula Mg[err]Al[err](OH)[err]CJ err] Tabl e 7: Carbonyl Increase after
Mont hs Exposur e Conmpound (Concentrati on) Car bonyl

| ncrease after A B* Cr* D ** ' nont hs am ne
WO 4) none none none am ne WO. 4) (0.2) (0.2 none  am ne
WO. 8) none none -none amne W45 8) (0.2) (0.2 none .am ne
N( 0. 6) none  none none am ne N(O. 6) (0.2) (0.2 none am ne
M 0. 4) none none none am ne MO. 4) (0.2) (0.2 none am ne
Q0. 4) none  none none am ne 0. 4) (0.2) (0.2 none am ne.
P(0. 4) Exﬁgﬁﬁs none none amne P(0.4) (0.2) - (0.2 none ani ne
J(0. 4) none none - none am ne J(O0.4) (O. 2) (0.2) ° none amne
J(0. 4) (0.2) 'none none am ne J(O0.4) -(0.4) none none am ne
J(P. 4)  Stabiliz3ji LIYRE fi)ms 418 nignufactured bymiing grobnd EDPEQRIBLE dCis
cal ci um

My[err] A

AFNICHEN, Milapo AR Ahcterl By 2 USHsAY Bt 6.92F oftn afil Tk low
index (190°C/2.16 kg) of 0.6, with the compounds reported in tables 6 and 7 in a turbo
mixer. Application of pesticides and exposure is as described in example 1.

During the exposure, the performance is periodically evaluated measuring the residual
elongation (in % of the initial elongation of the new polyethylene film) by means of a
dynamometer at constant speed, and the carbonyl increase w1th an IR-FT spectrometer (IR
Founer transformation spectrometer by Perkin Elmer).

The results after months of exposure, corresponding to hlolangley, are presented in
the followmg tables 6 and 7.

Table 6: Residual Elongation (in % of the Initial Elongation) after Months Exposure

Compound (Concentretion) | _ Residual Elongation after

A B* CH* D¥** months
amine M(0.4) - none none none

amine M(0.4) . (0.2) (0.2) none

amine Q(0.4) none none none
amine Q(0.4) 0.2) (©0.2) none

amine P(0.4) - none none none

- amine P(0.4) (0.2) (0.2) none

amine J(0.4)  none none none
amine J04)  (02) (0.2) none
amine J(0.4) | (0.2) none none
amine J(0.4) (04) none none

amine J(0.4) 02) (©2) (0.5

*  compound B is ZnO



-48 - WHAT IS CLAIMED I'S: 1. A polyolefin or polyolefin copolymer film
in contact with a pesticide and stabilized agai nst phot odegradation, said
pol yol efin or polyolefin copolymer film having inproved |ight stabi I ity and
pesticide resistance, characterized in that the pol yol efin or polyolefin
copol ynmer contains a sterically hindered am ne and a netal oxide or

hydr oxi de sel ected from oxi des of zi nd7-al umi num cal ci um and nagnesi um
and hydroxi des of zinc, alum numand calcium 2. ‘A polyolefin or

pol yol efin copolymer filmaccording to claim1, in which the pesticide
contai ns hal ogen and/or sul fur atons. 3. A poI yol efin or polyolefin:

copol ymes f i domaptuaa Cliskglcium steaiat® 1, in. whi ch the polyolefin or polyolefin
copol yngy,Jjs oI et.hyl ene,. et hyl epg/ . r, ethyl ene/vinyl
acetate =Icopo‘F ng ﬁ&%%hﬂggﬁﬁﬁmf% &r polyolefin

copol yner- filmaccording to claim1, in which the sterically hindered am ne
is acyclic sterically hindered anine containing at |east one group of the
formula |11 &mrr] in which.Gis hydrogen or nethyl

. and { erTgble#uCuabenyljInereaserpfigr og Wer together-are =0. 5. A

pol yol efin or polyolefin copolyner filmaccordi ng to cI aiml, in which the
nmet al oxide gr hydroxide is se* ected from zinc C hydrOX| de and
magnesi um ox$-ampoung ( 69 in or pol yo(: G’ Tfilm according to
claiml1l, An which the Bel on €#¥n oD*pdl yol efmmthmpol yrrer contains from

0. 005 to 3 % by weight of the netal oxide or hydroxide and from0.01 to 5 %
by wei ght of the sterically hindered amine, relative to the weight of the
pol yol ef aminerW(ibdt) ol ehome copone menone ' '

amine W(0.4) ©2) (@0.2) none

amine W(0.8) none  none .none-
amine W(0.8) 02)  (0.2) none

-amine N(0.6) _none none  none
amine N(0.6) 02) (0.2) none

amine M(0.4) none none none
amine M(04)  (0.2) (02) none

amine Q(0.4) none  nome  none
amine Q(0.4) (0.2) (0.2) none

amine P(0.4) none  none nbne
amine P(0.4) 0.2) (0.2) none

amine J(0.4) none none none
amine J(0.4) 0.2) (0.2) . none
amine J(0.4) (0.2) none none
amine J(0.4).  (04) none none

amine J(0.4) 02) (0.2) (0.5

*  compound B is ZnO
**  compound C is calcium stearate
*** compound D is a hydrotalcite of formula Mg, 5A1,_(OH)13 C03



49 7 7. A polyolefin or polyolefin copolyner. filmaccording to-clatml,

in which the polyolefin or polyolefin copolyner contains one or
futther conponents selected from al kaline earth net al mmml\ “ﬁ%@!‘\s and

alumnumsalts of (Jerr]-Cerr] carboxyl ic acid, hydro
absorbers. 8. A polyolefin or polyol e4| n copol ymer f| *m &ccor di ng to claim -
7, in which the polyolefin or polyol efi rif “copol ymer contains a '
2- (2' - hydroxyphenyl ) - benzotri azol e UV absorber. 9. A polyolefin or

pol yol efin copol yner film according to claim7, in which the polyolefin or
pol yol efin copol yner _contains.a salt of a (Jerr]-Clerr]carboxylic acid with
al um num WEHY ISJéL $umor zinc. 10. A polyolefin or polyolefin
copolymer filmaccording to claim7, in which the polyolefin or polyolefin

copol ynmer_ cont ai as f nent .a h dro IC|te eenhouse,
char act erk ﬁ@lyﬂggﬂﬂpp yo%e @1;8{9 ﬁgm ‘Eﬁnﬂhﬁ'&%‘ #Ycopol yner
film hawaggmsnphmdugnidagbn sai@nlyoleﬁm arpbly:ﬁeﬂn mpdlymesﬁlmtlmmg imprbved

stabiliz dr oxi de
sel ect ed%@%@% dﬁw&&% num  ca CI div tgl#lﬁérg(klﬁfeié Pﬁﬁ?l%le

hydr oxi dwpolymrnontamsmrﬁtmmll}ahmdmn@mm and ammkmdaa@rdlydmxmmdzu ng a
pol yol ef igpsf loxitial ?kﬁt}l % {mﬂﬁf@ﬁ tdﬁﬁ(gl ment al
effects o Z)C(‘)StICIbdeS gﬁ I ght HEoxygen a hiéatﬁﬂ%‘aé# process

conpri sed ﬁ"lu“"r'—p%‘i‘b?qlﬁ}ﬁm@f a sterically hi nder ed anmine and a netal oxide or
hydr oxi de sel ected from oxi des of zinc, alum nurn cal CI um and magnesi um

and hydr e Zi nc num.and aI ciu ephou Il m
13 (e o ABQBlgRer Bl el meF i aitarThe S it Fuf it BRI
st er i cal |opnisimstelegencand/or salfur atomet al oxi de or hydr oxi de sel ected from

oxi des of zinc, alum num calciumand nmagnesium and hydroxides of zinc,
al um num and cal cium for agrl cul tural applications involvin pest | Ci des

14. Use oF Anpelyelefia0rpplyol elymer fikmjagcosding telaim b, ipiwhichy lefig de or
hydr oxi deyrgRifsé ffﬁdcé %ﬁﬁﬁemS'leﬁb NGhylélelprbpyiéhe @b@mme@ﬁdemaﬁa um

and hydroxi des o &
acetate copolymer or po. ypropy ene

4. A polyéleﬁ_n or polyolefin copolymer film according to claim 1, in which the sterically
hindered amine is a cyclic stcrically' hindered amine containing at least one group of the
formula ITT -

(1)

in which G is hydmgen'or methyl 'and G, and G, are hydrogen, methyl or togéther are =0.

5.A poiyoleﬁn or polyolefin copolymer film according to claim 1, in which the metal
oxide or hydroxide is selected from zinc oicide, zinc hydroxide and magnesium oxide.

6. A polyolefin or polyolefin copolymer film according to claim 1, in which the polyolefin or
polyolefin copolymer contains from 0.005 to 3 % by weight of the metal oxide or hydroxide and
from 0.01 to 5 % by welght of the sterically hmdered amine, relative to the wexght of the polyolefin
or polyolefin copolymer



cal ¢i um 'for the stabilization of polyolefin or polyolefin copolynmer films
in contact with pesticides agai nst phot odegr adat i on and damage by :

pesti ci des. '
' HIIIIIl (VAR

7. A polyolefin or polyolef'm. copolymer film according to claim 1, in which the polyolefin or
polyolefin copolymer contains one or more further components selected from alkaline earth metal
salts, zinc salts and aluminum salts of C;-Csqcarboxylic acid, hydrotalcites, and UV absorbers.

8. A polyolefin or polyolefin copolymer film according to claim 7, in which the polyolefin or
polyolefin copolymer contains a 2-(2’-hydroxyphenyl)-benzotriazole UV absorber. '

9. A polyolefin or polyolefin copolymer film according to claim 7, in which the polyolefin or
polyolefin copolymer contains a salt of a C;,-C,gcarboxylic acid with aluminum, calcium,
magnesium or zinc. : ' '

10. A polyolefin or polyolefin copolymer film according to claim 7, in which the polyolefin or
polyolefin copolymer contains as further component a hydrotalcite.

11. Greenhouse, characterized in that it is covered by a polyolefin or polyolefin copolymer film
having improved light stability and pesticide resistance and stabilized with a sterically hindered
amine and a metal oxide or hydroxide selected from oxides of zinc, aluminum, calcium and
magnesium, and hydroxides of zinc, aluminum and calcium. _

~ 12. Process for stabilizing a polyolefin or polyolefin copolymer greenhouse film against
detrimental effects of pesticides and light, oxygen and/or heat, which process comprises
jncotporation of a sterically hindered amine and a metal oxide or hydroxide selected from oxides of
zinc, aluminum, calcium and magnesium, and hydroxldes of zinc, aluminum and calcium, into said
greenhouse film.

13. Use of a polyolefin or pol)"oleﬁn copolymer film stabilized with a sterically hindered amine and
a metal oxide or hydroxide selected from oxides of zinc, aluminum, calcium and magnesium, and
hydroxides of zinc, aluminum and calcium, for agricultural applications involving pesticides.

14. Use of a sterically hindered amine in combination with a metal oxide or hydroxide selected
from oxides of zinc, aluminum, calcium and magnesium, and hydroxides of zinc, aluminum and
calcium, for the stabilization of polyolefin or polyolefin copolymer films in contact with pesticides
against photodegradation and damage by pesticides.



