PP/ 1- 22pBA/2e2gkpr oved Weat herability of Flame Retardant Pol yol efin The
instant invention pertains to a thernoplastic organic polyner, especially a
pol yol efin such as thernoplastic polyolefin (TPO, stabilized against the
del eterious effects of [|ight, oxygen and heat and containing a C@gﬁaiﬂ -
flame retardant, which contains a sterically hindered am ne of t N 2005
hydr ocar byl oxyani ne or hydroxyhydrocarbyl oxyam ne class and optionally
further stabilizers, to the use of these flanme retardants and sterically

hi ndered am nes f or } rrpartl ng both i ght stabilization and flame retardant
pr oper t Inegoven pot Baperftitagapt dgedsfif or i nproving light stability
and flanme retardancy of a ther m)pl astic or ganic polyner. United States

Pat ent No. 5, 393,812 does describe pol yol efin conpositions which are nade
flame retar damd insjanathtetiicnpestaires thal togemglastic loygimorpolpybr, phpsqidigte or
phosphon est retardant .. tabilized a nst at hering, .wth
Do Roxy i aie s Ao F A aeh B Pl SR8 §5a R 9P RL Rl or
al koxyahghne;x&gmamd)h@dt dndrudetatn@aicorain flamei refardaarit, nghnbﬂneorﬁtbmm sn@rtoan;dant

t f f tivit t hi nd d
o hee: bRt BB ¥ Bk SV BT oY ot b bR ORI SpottiRents T o 2
still negtbntity ﬂuﬁﬁémabmiaﬁraont&t agai@rnhemlayn@retmamSalntjlsm&:aumhmﬁ@leﬁ to

obtain ood.s it ai ns it has been fqund that

opt | minParasiaisaEoH baf S el R i e PR . SBOSSt | ane

ret ar dapdrreRpOR@ng pReserPaBbRVINYG liGPY staniitdens flapelrbeaddrendf atedimbglasiTbi ned
ina thermopl astic polymer, especially a polyolefin, polyolefin copolymer
or bl enﬂrgtaﬂ‘érpé?li(fneéuch as inpact nodified polyolefin or thernoplastic

pol yol efin (TPO, when certai n hi ndered am ne stabi lizers are used in
conbination with a specif flame retardant. present invention

pertains to YR 3@ P%fe@td}%qu%&q & Qﬁesgeﬁpré%‘eoql)éql%fmmp%sgp@étwébchf%rgm b1)

mel anmi nmpas egmb Ir@taﬁjarnebylé@l@ﬂérsoﬁ@ﬂél@@e@ﬁ@m&ma@@ﬁmbw@bemho%énate
bi s- (hexachl| or ofc%%l opent adi eno) . cycl ooct ane,

tris-( 2es§e\bf WMo pg%,ﬁryd ﬁi@g@§%q1agaé@% weggwflng w13'1 a alkoxyamine functional

et hyl engin@ed betinabeprpiidial 4 Bpstes thdlse of a alkoxyamine functional hindered amine

1,2,5,6,9, 10- hexabr ono- cycl o- dodecan,
for improving the flame retardant properties of a polyolefin. The activity of alkoxyamine

functional hindered amines alone as a flame retardant is dlsclosed in WQ 99/00450.

There is still need to improve flame retardant polymer compositions in order to obtain

good stability against weathering.

Now it has been found that optimum stabilization against UV light and weathering and

good flame retardant properties, especially for outdoor applications, can be combined in a
thermoplastic polymer, especially a polyolefin, polyolefin copolymer or blend thereof such as
impact modified polyolefin or thermoplastic polyolefin (TPO), when certain hindered amine
stabilizers are used in combination with a specific flame retardant. Thus, present invention
pertains to the use of a combination of a flame retardant selected from

b1) melamin based flame retardants and/or ammonium polyphosphate,

2) bis-(hexachlorocyclopentadieno) cyclooctane,

b3) tris-(2,3-dibromopropyl)-isocyanurate,

b4) ethylene-bis-tetrabromophthalimide,

b5) 1,2,5,6,9,10-hexabromo-cyclo-dodecan,

b6) ethane-1,2-bis(pentabromophenyl);

and



b6) et hane-1, 2-bi s(pentabronophenyl); and b M\ J 9", - 2 <c¢) a sterically
hi ndered am ne |ight stabilizer of the hydrocarbyl oxyam ne or

hydr oxyhydr ocar byl oxyam ne class for inparting both weathering séa,bi ity and
flame retardancy to a thernoplastic polyner (a), provided that P@Jﬂﬁh@éi}a
retardant is not (b4) if the sterically,hindered amne is of the B
hydr oxyhydr ocar byl oxy cl ass. Detail ed D?scl osure The sterically hindered

am ne light stabilizer of the hydrocarbyl oxyam ne or

hydr oxyhydr ocar byl oxyam ne cl ass of conponent (c) is characterized by its
subst i t uenty) aBtericalphintdéredsaming lighttstatgiezar atttboenhydreearogiorysrainbelr ow) , wherei n E,

Crert oo R b vag e LR bl pai Bt b B,

pr ef er abl ye@idaGcBad &k yermGblagli@yigmmealayl or C7-C, 5aral kyl each of which is
bstituted,in,t | i phat i t 1: 3 Cd in th tericall
Pi nder e HHLBY METE I Oy o A LU PSRy A Or A8E HR6 1140d er t ype of

conpoundydesmptairodargylexy @ass i ve OH group, may al so be used in the form of
its reaction product. The sterically hindered am ne |light stabilizer of the
hydr ocar byl oxyam ne or hydroxyhydrocar byl oxyam ne cl ass of conponent c
usual ly is a conpound contai ni ng Reta@gcdDBRcBbuiche formula G G E ON G- -~
z where Gl and & are independently alkyl of 1 to 4 carbon atons or are
toget her pentanethylene, and E, is Cl1-C, 8al kyl, C5-Cl2cycl oal kyl or

C7- Cl5ar@lekgtdricady hindeted danin&li@@ladilizer of the hydrocarbyloxyamine or

hydroxyhydrocarbyloxyamine class of component (c) is characterized by its substituent E-O-

on the amino nitrogen atom (see formula below), wherein E; is preferably C;-Cgalkyl, Cs-
Ciocycloalkyl or C7-Cysaralkyl in the sterically hindered amine of the hydrocarbyloxyamine
class; and E; is preferably C4-Cqgalkyl, Cs-Cyacycloalkyl or C-Cysaralkyl each of which is
substituted in the aliphatic part by 1-3 OH groups in the sterically hindered amine of the
hydroxyhydrocarbyloxyamine class. The latter type of compound, containing a reactive OH

group, may also be used in the form of its reaction product.

The sterically hindered amine light stabilizer of the hydrocarbyloxyamine or
hydroxyhydrocarbyloxyamine class of component ¢ usually is a compound containing a

group of the formula

where Gy and G, are independently alkyl of 1 to 4 carbon atoms or are together
pentamethylene, and

E; is Cy-Cqgalkyl, Cs-Cqocycloalkyl or C-Cysaralkyl; or Eq is C1-Cqgalkyl,
Cs-Cyocycloalkyl or C7-Cysaralkyl each of which is substituted in the aliphatic part
by 1-3 OH groups; or is a reaction product thereof. Preferred is a cyclic sterically

hindered amine conforming to the formula



C5-C12CyCl oal kyl or C7-C, 5aral kyl each of which is substituted in the
aliphatic part by 1-3 OH groups; or is a reaction product thereof.
Preferred is a cyclic sterically hindered anmine confornmng to t (§ fimubens
-3- GI\,~/&@ NOEL (I) GQ& wherein Gl, & and E, are as defined above;"
is a divalent organic radical required40 conplete fornula | to form
together with the hindered am ne nitrogen atomand the two quaternary
carbon atons substituted by Si and &, a five- or six-nmenbered aliphatic
ring structure, especially a piperidine ring; or is an oligoneric or

pol yneric hi ndered i negghol ecul e made fromthe reaction of a dialkyl ester
or isocyanate with a dund of the formula (1) wherein E1 contains 1 OH
group and T is -CH 2-;-o0r is a sinple( i ester or urethane
derivative of a co the Tlormula (1) wherein E1 contains 1 OH group
and T is -CH2- CH . In general, effective stabilizing anmounts of a
conpound of conpon c ksed are from0.01 to 10 % preferably fromO0.05 to
5% by wei ght, especially fromO0.1 to 2 % by weight, based on the polyner
conponewnhefedt), of the stabilizer of conponent (c). Sterically hindered

am nes af present conppnen c) are largely known as light stabilizers

(US- 500 7'7%%6"19@25%{563@%%%”8%?@%%?4473; US- 5096950; US-5300544; US-6117995;
US- 627137  diveleatergaeicandiaaltrequifedcto npoipend fdrimulaarte faammmeticalwitonpounds.

Most preferred is tris-(2,3- dibro ropyl)-isocyanurate (b3). Hal ogen-free
ey eV Spe O e A aE ByeR Ao B CrRom 1 1 0 abodt 50 56
by V\ﬁi gh?bsﬁ%ttém@/ lgqbymz, (aatime~h @Wﬂi-ﬁfeﬁtﬂbe)’ed ﬁﬁp&llﬁti@ﬁﬁ@lﬁﬁrud’mf@m 5b|t o 50 %hby

wei ght of t olymer (a). The ratio bl : c is nost prefera in the range
' om 20Sseepidy s ip Ay P ) ’

or is an oligomeric or polymeric hindered amine molecule made from the reaction
of a dialkyl ester or isocyanate with a compound of the formula (I) wherein E;
contains 1 OH group and T is -CH,-CH(OH)-CHo-;

or is a simple diester or urethane derivative of a compound of the formula (I)
wherein E; contains 1 OH group and T is -CH»-CH({OH)-CH,-.

In general, effective stabilizing amounts of a compound of component ¢ used are from 0.01
to 10 %, preferably from 0.05 to 5% by weight, especially from 0.1 to 2 % by weight, based

on the polymer component (a), of the stabilizer of component (c).

Sterically hindered amines of present component (c) are largely known as light
{ stabilizers (US-5004770; US-5096950; US-5204473; US-5096950; US-5300544;
US-6117995; US-6271377).

Flame retardants of component (b) are commercial compounds. Most preferred is tris-(2,3-

dibromopropyl)-isocyanurate (b3).

Halogen-free flame retardants b1 are usually employed in an amount from 1 to about 50 %
by weight of the polymer (a), preferably in an amount from 5 to 50 % by weight of the
polymer (a). The ratio b1 : ¢ is most preferably in the range from 20 : 1 10 250 : 1.

Halogenated flame retardants b2, b3, b4, b5 and/or b6 are usually employed in a total
amount from 0.5 to 40 % by weight of the polymer (a); more preferably 3 to 40%, most
preferably 5 to 35% by weight of polymer (a).



Hal ogenated flanme retardants b2, b3, b4, b5 and/or b6 are usually enpl oyed
inatotal anount fromO0.5 to 40 % by weight of the polyner (a); nore
preferably 3 to 40% nost preferably 5 to 35% by wei ght of pol raﬁg»pﬁ ~4-
Most preferred amounts of flanme retardants (b) in the conpositi’ S '

present invention are for bl) the nelam n based flanme retardant and/or
anmoni um pol yphosphate 20 - 50 % b2) bis-(hexachl orocycl opent adi eno)
cyclooctane 5 -20 % b3) tris-(2,3-di bromopropyl)-isocyanurate 2 -10 % b4)
et hyl ene- bi s-tetrabronophthalimde 10 - 40 % b5)
1,2,5,6,9, 10- hexabrono-cycl o-dodecan 2 - 20 % b6) \

et hane-Nlo&-phéiafrpe airdbhpraipasrykiardants @) iMthe@aaiposiiotb! slesertes cpesicant by
wei ght, based on the wei ght of the polyner (a). Also of inportance in the
cont ext™bf present invention is the use of the flane retardant

tris(3-t @rﬁ@mataamﬁ ba@éfpﬂ@ﬁ@yétmaapaﬂd)ommﬁ@dﬂaﬁﬁocﬂmos,@r%e bel-®0)%; Which is

nost pre era enpl o ed i n_an_anpunt of - , especially 2 - 10, percent
by wei gitt é%PWﬂfO‘F RESiasHRNC) SYCIQW%I@@W( a). The ratio of hal ogenated
flame rt% w@m Bickdmo8py Pockfurdé DriobZ, © ¢ is most preferably in the

range from 5 1. Advant ag eousl hal ogenated flame retardants such

as b2, t[!f‘éetrb’iﬁnet@s‘t%@bé‘?fﬁ?@ﬁhﬁm%y‘Q)e u/@ed in conbination with an

appr opristiesyrey f-abxabeRoa§ciaoabtdn®n gpogpound (of ten Sb203), which is
comonl y ‘added’ i'n an amount of 0.5 to 20 % by wei ght of the polymer (a).

Conponeift eéhﬁr@ k?@tﬁﬁn@ﬂ@@fcg@%@’iy@d #ré@%he foll owing thernopl astic

pol ymer gichlamdtPk YBRStEs Péro@ﬁ("’é}ﬂh& htnﬁa@&dorﬂﬂhglm%gm%f tHeMol@¥eTRl.e
pol ypropyl ene (PP), yi sobut yl ene, but - 1- en

‘pol y- 4- et hyl pent - 1- ene pol yi sopr ene or ponbutadlene as well as polyners

of cycl ggh ef |h{b%rtaﬁc% m'tHéE@ﬁ‘t%S%t Aot MP@rﬂb‘?xﬁ@tk@ué&Q{fWﬁe rdt@fduet hyl ene
can be crossl i nked), for exanple high density

(whi ch optional
pol yet htflﬁ@rFéO’@H[%fEbeomoﬁ}?%@ﬁéqFtyv PRAPIIY 7 FeR E@Iewbrwwé] @WO%@W@@HM ene

( HDPE- . ;
fieechi Tt P e Dl
e polymer (a

The ratio of halogenated flame retardants b2, b3, b4, b5, b6 or b7 : ¢ is'most preferably in the
range from5:1 to 100: 1.

Advantageously, halogenated flame retardants such as b2, b3, b4, b5, b6 and/or b7 may be
used in combination with an appropriatesynergist such as an antimon compound (often

Sb,Q3), which is commonly added in an amount of 0.5 to 20 % by weight of the polymer (a).
Component a is frequently selected from the following thermoplastic polymers:

1. Polymers of monoolefins and diolefins, for example polypropylene (PP), polyisobutylene,
polybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers
of cycloolefins, for instance of cyclopentene or norbornene, polyethylene (which optionally
can be crosslinked), for example high density polyethylene (HDPE), high density and high
molecular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight
polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low density
polyethylene (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and (ULDPE).



pol yethyl ene (LDPE), linear |ow density polyethylene (LLDPE), (VLDPE) and

(ULDPE). -5- Polyolefins, i.e. the polyners of nonool efins exenplified in
the preceding paragraph, prefe- rably polyethyl ene and pol yprop qne can be
prepared by different, and especially by the follow ng, nethod UNa@ﬂQﬁal

pol ymerisation (normally under high pressure and at el evat ed tenperature)

b) catal ytic polynerisation using a catalyst that normally contai ns one or
nor e than one netal of groups IVb Vb, VIb or VIII of the Periodic Table
These nor & t han,.on and |caII oXi

nal | des PoRPEOI i dte PEYFerCO mhef RS SrIEET i kRSl Rerthar 5 ar y1 s
t hat rrayatmepsuyéﬂnelrené randogol goro@nértt, nahesh prEpasel byreiflertoamd exesidgyoyb@el n
the fre forn1or fixed on substrates, typically on activated nagnesi um

chl ori d&"OVGametiadFi 1) chloride, alunina or silicon oxide. These catalysts
may be soluble or insoluble in the polynerisation nmedium The catalysts can

be used by thenselves in the po risation or further activators may
used, typicald 91#89MWGHPW“S(ROW%%EI“”H%?'%E?FSH@t%ﬂd & %Y?teﬁ‘éﬁmaé?turﬁ%t al

aIkyI oxi des or netal alkyloxanes, said netals being el enents of groups

.la, Ila and/or file of the Periodic Table The activators may be nodified
conveni enPl y GRightie gPYMmerisaigndtsinger RaRlYSHRARIMOIMBHY Sontins app e ”@F%hhﬁﬁ O"%hese

catal yst syst asBalaf grdd@b'fﬂ\llﬂ) W, enreely iRhitkdd PSriodRs wgrﬂqes@rﬁetb@@saaay hekeegl er
(-Natta), TNZ (DuPont) net al | ocene or single site catalysts

(SSO) . 2.
M xtures of tReS 96IMATEIEATHERE gAY trricRl Of)desf B?“%@aﬁﬁPﬁo Aiekt B8 Gihers,

pol ypropyl ene l5 t or
el o bP DL b D e A e r e r hAr e Ky ene

(for exanple m@/wmﬁ?xe%m%b@wn%esfraﬁ fcrrfﬁh@blftﬂfféi:ln@1 ahbsteates. efypigs!ivvonh
each other or ax\Na'EbcPFnBsﬁeé{urﬁ%no?’eQOrﬁEﬁlém 1Y S0kt rﬁngtoméin%l%%é’ £8e

copol ymers, linear low density polyet Ivﬂ ne (LLDPE m Xt ures t her eof
o}

with | ow densP@fWYEEﬂ yay gl ¥iedlg eDPEpIUb ﬁpemnmrtsaloreﬁ@dm&wtglysts
propyl ene/ i sopit ¥l &Ry %9@1%&{@%% In%@w?%ﬁ@éﬂfon oreﬂﬁ‘@necr%gvéf%rrﬁay be used,

et hyl ene/ hexene copo- | yners | ene ent ene copol Xners
et hyl ene/ hept &miEaliy pis) mivs, ”‘@E&WWW‘@%&E@#@’WH@@@E?H‘E?@‘ alkyl oxides or metal

propyl ene/ but g BR&LORAIWABER: bdikPEUEXhE&NS/ J-SQRY BNEa SRR YINRESthe Hi¥aic

Table. The activators may be madified conveniently with further ester, ether, amine
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard
QOil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts
(SSC).

2. Mixtures 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 different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethy-
lene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace-
tate copolymers and their copolymers with carbon monoxide or ethylene/acrylic acid copo-
lymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and a

diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such



I ene/al kyl acryl ate copol ynmers, ethyl ene/al kyl methacryl ate copol yners,

et hyl ene/ vinyl ace- tate copolyners and their copolynmers with carbon
nonoxi de or ethylene/acrylic acid copo- lyners and their salts (%ggogﬁrs) as
wel | as terpolyners of ethylene with propyl ene and a diene such Nluué
hexadi ene, dicycl opentadi ene or ethyli.gene-norbornene; and m xtures of such
6 J 200 -6 copolyners with one another and with polyners nentioned in 1)
above, for exanple polypropylene/ethylene propyl ene copolyners

LDPE/ et h ne V|n acetate copaol yners rylic aC|d
Cono! RS EaR) Wi | PBERaYRE AL BN ARNATRTS APE Bl aralt (1 07 o%ampe
po: yal kpfdw@@{:mrﬁda@ﬂn @ﬁ@%@@erﬁo&@bmwe& a[ldPEVéﬂ;\Mérﬁ%S}nthera%@fatéM & |

pol yner or am des , S O e ar orene one po ymars
Cpol ybl Géd) LDFS?”E&%%M&&W@#W%W% ORI T e
wi I benateRthfrandds @IyﬁRP%ﬁb@Bfﬂ&nhﬁM@eﬁ@b@nﬂﬁs Bl ImiRsresafBRLY WA Strnd
bl ends thereof., Preferably, the polyolefin or thernoplastic olefin or

ponoIeP?ﬁm?$P@NeF§“PﬁéxﬁﬁVW ®T-ganic polymer present in these conpositions;
mainly it is polyethylene (PE) or polypropylene (PP), especially LDPE,
LLDPE or PP, or copolyners of PP and PE. Especially preferred as conponent
(a) ar etpBleprersthemboismestionrs prRYYNaIsH p@ytqlgreﬁ%})f@r 8xdmde PRERRRY. e g.

pol ypropyl ene or pol yet hyl ene contai ni ng an i npact nodi fyer or el astoner
conponent such as EPR etc or het erophasi c copol yners (see e.g. W Neissl

et al ., Intkefrliowinss e tgan PRIyoledn wilbaBysedHRBRHP ES!% eflﬁ&om@plymé}%meﬂ@ﬁs in

whi ch t@@pd|ﬂ§ér§ghd%%ggw§ofare effective include flanme retardant
pol yol efi'ns where acidic residues fromthe deconposition of the hal ogenated

flame retardants deactivate hindered anines not having the N-OR group,

roofi ngPré@ﬁ@l&%@?}oiﬁr&ﬁ@%ﬁ\oﬁﬂagf@oléﬂqo@@ly&é’flﬁ (‘;]l'rP@ ) iS eIy d)rtbgﬁlc""her e

aci di c resi dues from pest| cides interfere wt act1 vi t nor mal
hi nder eBRl¥REhRreseE i fHese compapitions m@rﬂbﬁml%@hy'en@ﬁ@cﬂr@plywmdﬁe@ﬁé%} ;gnent

i nt er actinng iy bPEbashEE R RECLegyAiGs ot APidhkzars interfere with painting
the substrate surfaces. Preferably,” the conpound of present conponent c is a

cyclic sterically hindered
Especially preferred as component (a) are polymers known as thermoplastic (poly)olefines

(TPO), e.g. polypropylene or polyethylene containing an impact modifyer or elastomer
component such as EPR etc., or heterophasic copolymers (see e.g. W. Neissl et al,,
Kunststoffe 83, No. 8, 1993).

Examples of polymer compositions in which the instant compounds are effective include
flame retardant polyolefins where acidic residues from the decomposition of the halogenated
flame retardants deactivate hindered amines not having the N-OR group, roofing
membranes, greenhouse films and agricultural mulch films where acidic residues from
pesticides interfere with the activity of "normal” hindered amine stabilizers, and in
thermoplastic polyolefins where pigment interactions with basic hindered amine stabilizers

interfere with painting the substrate surfaces.

Preferably, the compound of present component c is a cyclic sterically hindered

amine containing a group of formula (1) and/or (ll1)



am ne containing a group of formula (11) and/or (I11) ~3 ~. \JCTY n".\.\\>
-7TCH3 G CHB G GCHzZ I & GCHAI & -0-N(I1), -0O-NN (11l) GCH2
GCHz CH3 CH3 in which Gis hydrogen or nethyl, and G and @&,
i ndependently of one another, are hydrogen, nethyl or together af &, ajtIN 2008
substituent =0. Exanples of sterically7indered am nes of present conmponent
c are described bel ow under classes (a') to (nm). (a') A conpound of the
formula (1a) CH3 G G- CHz G- NOGL2 GCHz a) CH3 n, in whichnlis a
nunber from1 to 4. G and Gl, independently of one another, are hydrogen or
methyl, G' is O-GH/[gydroxyl, Cl-Cl5al koxyGH,@&- Cl2cycl oal koxy,
C7- C15phgnytal koky;| ¢t G' is Cl- GGl@aﬂz oky,| @5-Cl2cycl oal koxy or
C7- Cl5phenyl af k y each of which is substitutéd in the aliphatic part by
1-3 OH groups;T NGL, f eraldlly bei ng-@€—=NC, 2alNcoxy orlligycl ohexyl oxy or C2-
Cghydr oxyal kox peci ally octyl oxy, ¢ hexyl oxy or
2-hydrox§/;-"2‘- t i_I{propoxy, and éL’Z',CHmf , IS 1, is hydrogen, C1-Cl8al kyl
which is uninterfupted or interrupted by e or nore oxygen atons, COO
and/ or CONH groups, or is cyanoethyl, benzoyl, glycidyl, a nonoval ent
radi cal of an aliphatic, cycloaliphatic, araliphatic, unsaturated or
aromat i i i i i - L Ni acid or a
ronoval nar Tt Y aBgLf et 3R AL, RluePRIRRARPbHE SR AL R

hydrogen, methyl or together are a substituent =O.

Examples of sterically hindered amines of present component ¢ are described below under
classes (a’) to (m’).

(a") A compound of the formula (1a)

CHy g,
G—CH,
GiN O——G,
G—CH; (1a)
CH,

L - ny

in which ny is a number from 1 to 4, G and Gy, independently of one another, are hydrogen or
methyl,

Gy is O, hydroxyl, C4-Cqgalkoxy, Cs-Ciocycloalkoxy, C-Cisphenylalkoxy; or Gyy is Cy-
Cigalkoxy, Cs-Cyacycloalkoxy or C7-Cqsphenylalkoxy each of which is substituted in the
aliphatic part by 1-3 OH groups; G, preferably being C;-Ciatkoxy or cyclohexyloxy or C,-
Cghydroxyalkoxy, especially octyloxy, cyclohexyloxy or 2-hydroxy-2-methylpropoxy, and
G, if ny is 1, is hydrogen, C-Cygalkyl which is uninterrupted or interrupted by one or more
oxygen atoms, COQO and/or CONH groups, or is cyanoethyl, benzoyl, glycidyl, a monovalent
radical of an aliphatic, cycloaliphatic, araliphatic, unsaturated or aromatic carboxylic acid,
carbamic acid or phosphorus-containing acid or a monovalent silyl radical, preferably a
radical of an aliphatic carboxylic acid having 2 to 18 carbon atoms, of a cycloaliphatic
carboxylic acid having 7 to 15 carbon atoms, or an «,B-unsaturated carboxylic acid having 3

to 5 carbon atoms or of an aromatic carboxylic acid having 7 to 15 carbon atoms, where



radical of an aliphatic carboxylic acid having 2 to 18 carbon atons, of a
cycloaliphatic carboxylic acid having 7 to 15 carbon atons, or_an =

a, 3-unsaturated carboxylic acid having 3 to 5 carbon atons or ‘fbahﬁg?ﬁﬁ
aromatic carboxylic acid having 7 to 15 carbon atonms, where UN\ v -8 each
carboxylic acid can be substituted in-.tghe aliphatic, cycloaliphatic or
aromatic noiety by 1 to 3 -COOZ12 groups, in which Z12 is H, Cil-C20al kyl,
C3- Cl2al kenyl, C5-Crcycl oal kyl, phenyl or benzyl, Gl2, if n, is 2, is

C2- Cl2al kyl ene, CA4-Cl2al keny] ene, x | ene,. a divalent radical. of. an
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di car bamtac3 acODZey grptiess phahidh -Z,. 00 Rt @ 10,520k yd @ :eC galkanydi @aCaytioslklly bheradi cal ,

pr ef er abl alradical of an aliphatic dicarboxylic acid having 2 to 36
carbon 4tBiEY" or a cycloaliphatic or aromatic dicarboxylic acid having 8-14

car bon @tpire,; B2, Cal,Alkyrhal CeCakehpahd, xpgldne, adivalcpiaidical di aaslpnatie, aci d
havi ng cataqéé%kc aci d naé]be substituted

8-}4. carbon.a%fns, mhereéfacg dh

in the %COSH%*E% © araé!?/ 154" PEHBRY IR OUYURAE P BfyP Wd 8hENPRPHS - coaz12
gr O:Jpsl,qcﬁﬁa?inbfacmlorieSdi@s%Ierilt%ilﬁl_rhdiib%lab@rt_lraﬂilﬁdirg@balef_aahraliphétwt;tﬁédrﬁ%xytli_c taci;ﬂ i
CycCl oal | phnat] C aronatl C ricarpox I.C acl d, . | nm substituted I n
Crel oni Rt & fo 88 cBEAT RS, ok B GPUas el o SrBetis teh bk NRARG R Ur orat | o
tr : c?r b@egb@n [a@im% &][of ah agprﬁm;g_,swl auphall@rﬁrd@mhft@_ (ﬂ@érldamwdadidi?@/irﬁ% 'Bm_alt e_nlt

SI ra cal , retrerre radl cals | ncl ual n rir.acyl, raaircals o ntrii1to
Cri Acet SUPILRETSY BB, S D94 PONP BB MTAY ecspsiaiag inghe aiahala. i s 4, is a

t et r avatyerdalipiedicclar@rhatmaletyhiadreCor thy cCoO@Z, pfratps; or aromatic
tetracarboxylic acid, The c %EOQ/I ic acid radi %al‘s ment i oned abov ar,g in
each oale | Bk 192 FYEIETY A PEALRITNALS. ovEPRiRRats et e PG ads

def i nedwaib vy iy subktitugsdn tfealpeant, RYciohlipRads bs@dnidtiomdidte bydef i ni tion given
above. %&ﬁ% with ug to 20 carhon . torr{S is, for example, nget h'y,l, et h%%,

n- pr opyl“CPBUthAN arggiRlip fficgbami¢ agig op gt § PhosRhRBLEACNIANIRE AFd, 00's & tHYA'Fix y | |
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n- hexadec or n-octadecyl. Cl-Clo6al koxy G| is, for exanple, nethoxy,

| (
et hoxy, t”BgrBBb‘Q?,aCidsopr opoxy, butoxy, isobutoxy,
and Gy, if ny is 4, is a tetravalent radical of an aliphatic, cycloaliphatic or aromatic

tetracarboxylic acid.

The carboxylic acid radicals mentioned above are in each case taken to mean radicals of the
formula (-CO)R, where x is as defined above for ny, and the meaning of R arises from the

definition given above.

Alkyl with up to 20 carbon atoms is, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl,
tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decy!, n-undecyl, n-dodecyi,

n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl.

C-Cygalkoxy Gy, is, for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
pentoxy, isopentoxy, hexoxy, heptoxy, octoxy, decyloxy, dodecyloxy, tetradecyloxy,

hexadecyloxy and octadecyloxy. Cg-Cialkoxy, in particular heptoxy and octoxy, is preferred.
Cs-Cyacycloalkoxy Gy is, for example, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy,
cyclodecyloxy and cyclododecyloxy. Cs-Cgcycloalkoxy, in particular cyclopentoxy and

cyclohexoxy, is preferred.

C7s-Cgphenylalkoxy is, for example, benzyloxy.



_pent oxy, isopentoxy, hexoxy, heptoxy, octoxy, decyl oxy, dodecyl oxy,
tetradecyl oxy, hexadecyl oxy and octadecyl oxy. C6-Cl2al koxy, in particular
hept oxy and octoxy, is preferred. C5-Cl2cycloal koxy G is, for qg€8¢aﬁ
cycl opent oxy, cycl ohexoxy, cycl oheptoxy, cyclooctoxy, cyclodecyl 0x

cycl ododecyl oxy. C5-Cscycl oal koxy, in.-particul ar cycl opentoxy and

cycl ohexoxy, is preferred. C, -Cphenyl al koxy is, for exanple, benzyloxy. -5-
-11 as Cl-Cl8al koxy, C5-Cl2cycl oal koxy or C,-Cl5phenyl al koxy substituted in
the aliphatic part by 1-3 OH groups is a radical fornmed by abstraction of
an carbon-bonded hydrogen atom preferably from 2-nethyl - 2-propanol

(t ﬁrt ) I - Butaok-CisalRopy, Gi}g:’ﬁm@dyclo&ll@xyjbnﬁi—ﬁysbhéﬁmlb@qzrmlh bstltﬂtedrmtﬁa/hl;;ﬂlab@banﬂol ,
et hano ano n exano, nonano
Gecancl by 13R8R R is 3 4N NS mpet R A0 B RS B SRS ety
-1 heﬁanoiyrefezm!r/l romhekfoll-2- pﬁyﬁdr&g@@é@.@]tancﬁ)l tzxiro@drmmt dmmmeﬁet-@»gbbafzémlphol or
en a anedi anedi ropanedl o
L R b aRo el ahadgranay. tioydidRRPRENS: | Dekaril -SRI
gl Zet hyhecrlla,nak prdmld@?@djl ol- octédé’cahprthmﬂ@d{béﬂt%nol ZSeIhyIr;]i ?Bﬁ?ﬁiﬂhﬁt@b@ or
, 4- CyCl onexanedl O tri t t ne, .
3 o m hSRC o nanc Y R E, chiafehy o come 4 SN T A e oE 1 5 BfHanediol

1,2, 6- heggam@;bamealai 1l\(31pebg@heﬂuer al- Mlxtar@dloUSSQfL@rfe@leTﬁlm bu@nfediol, 2,2-
no

2- met hyl panol or cycl ohe

B P D e 2 PRk b o e Sociolgr  APIRSEABERT o
1,4- cyglkx@éwmneﬂtri@ hydMxynety®heined, Dydiery hgdibsinmdtbiedB-Elobansdiol, 1,2,4-

2- hydr oxy- 2- et hyl Exanpl es of several Gl2 radicals are given

bel ow. Waﬁﬁﬁdﬁ§1éfﬁ% @éi@ﬁ radi cal of a carboxylic acid, it is, for
exanpl e, an acetyl, caproyl, stearoyl, acryloyl, nethacryloyl, benzoyl or

3-(3,5-di -t I d

ronoval Uhie SeIebl oo & B opheny %g&%ﬁ%p@%aaoﬁo%&@ﬁ%ew% Polinie, (c
H2d) ZSI $2- c}.rnghyl -1,8- pnbpmdjol |1szaybld€mﬁxag@nou n 3tdyelohakgrdial 6m 2-t oI E andI fz

an nae anot her al KOX

g 2 cudiSRRsnis by, olcens aott S G § 2o Y W&?ﬁvgﬁawvey

mal onyl, succinyl, glutaryl, adlpoyl suberoyl, sebacoyl, maleoyl,
It acony’ixarﬁé]es o# O@(/Ie’ral %ﬁ%@%als are ngen below.

If G4, is a monovalent radical of a carboxylic acid, it is, for example, an acetyl, caproyl,
stearoyl, acryloyl, methacryloyl, benzoyl or B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyl

radical.

{ If G4z is @ monovalent silyl radical, it is, for example, a radical of the formula
-(CjHy)-Si(Z)22", in which j is an integer in the range from 2 to 5, and Z’ and Z°,

independently of one another, are C,-Cjalkyl or C4-C,alkoxy.

If Gyois a divalent radical of a dicarboxylic acid, it is, for example, a malonyl, succinyl,
glutaryl, adipoyl, suberoyl, sebacoyl, maleoyl, itaconyl, phthaloyl, dibutylmalonyl,
dibenzylmalonyl, butyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonyl or bicycloheptenedicarbonyl

radical or a group of the formula



di benzyl mal onyl, butyl (3,5-di-tert-butyl -4-hydroxybenzyl ) mal onyl or

bi cycl ohept enedi carbonyl radical or a group of the fornula -10- O H3C-O O
CH=C C If Gl2 is a trivalent radical of a tricarboxylic acid, itgiss, Feyruny
exanple, a trinellitoyl, citryl or nitrilotriacetyl radical. If %f? 4@?%@‘5
tetraval ent radical of a tetracarboxylig.acid, it is, for exanple, the
tetraval ent radical of butane-1, 2, 3,4-tetracarboxylic acid or of
pyronmellitic acid. If GL2 is a divalent radical of a dicarbamc acid, it is,
for exanpl e, hexanet hyl enedi carbanmoyl or 2,4-tol uyl enedi carbanoyl radical.
Preference is giwven to conpounds d@ the fornula (1 a) in which Gand G are
hydrogen, Gl1 is hydrogen or net rﬂ/l nl is 2 and Gl2 is the diacyl radical
of an aliphatic dicarboxylic acidcghawving 4-12 carbon atons. (b') A conpound
of the formula (1b) CH3 GGG n2 in which n2 is the nunber 1, 2 or 3,
and G Gl and G' are as defi ne%der (a'), G13 is hydrogen, Cl-Cl2alkyl,

I

C2- Cshydr oxyal kyly, &5-C7cycl oalkyl, Cl.-Cearal kyl, C1-C, eal kanoyl,
C3- C5al kidsfyoylO—bg ofHa—gfoup of the fornula - 1 1 - CH3 GL GCH2 GL N
GCH2 CH3 and Gl¥—~if n2 is 1&\3 hydr ogen, C1-C, 8al kyl, C3-CBal kenyl,

C5- Crcycl oal kyl , Cl-C4al kyl whichk is
ﬁ
O
If Gy is a trivalent radical of a tricarboxylic acid, it is, for example, a trimellitoyl, citryl or

nitrilotriacetyl radical.

If Gz is a tetravalent radical of a tetracarboxylic acid, it is, for example, the tetravalent radical

of butane-1,2,3,4-tetracarboxylic acid or of pyromeliitic acid.

If Gy2 is a divalent radical of a dicarbamic acid, it is, for example, hexamethylenedicarbamoy!

or 2,4-toluylenedicarbamoy! radical.
Preference is given to compounds of the formula (1a) in which G and G, are hydrogen, Gy is
hydrogen or methyl, ny is 2 and Gy, is the diacyl radical of an aliphatic dicarboxylic acid

having 4-12 carbon atoms.

(b’) A compound of the formula (1b)

CH, G,
G{T‘N N—_“‘GM (1 b)
G—CH;
CH,

in which n, is the number 1, 2 or 3, and G, G; and Gy, are as defined under (a'),
Gi; is hydrogen, C4-Cyoalkyl, C,-Cshydroxyalkyl, Cs-Cscycloalkyl, C7-Cgaralkyl,

C1-Cygalkanoyl, C3-Csalkenoyl, benzoyl or a group of the formula



substituted by a hydroxyl, cyano, al koxycarbonyl or carbam de group or group
of the fornula -CONH-Z, or Gl4 is glycidyl, a group of the formla
-CH2-CH(OH)-Z or of the fornmula -CONH Z, in which Z is hydrogen ?e h‘j@;\gcpﬂﬁg
phenyl or CH2-QZ14 with Z14 being hydrogen or Cl- Cl8al kyl; n2 is 2,
is CZ-Cl2al kyl ene, C5-Cl2arylene, xylyhene, a -CH2- CI—|(O—I)-CI—|2 gr oup or a
-CH2-CH(OH) -CH2- O D-O group, in which Dis C2-C, Qal kyl ene, C5-Clbaryl ene,
C5- Cl2cycl oal kyl ene, or, provided that GL3 is not aikanoyl, al kenoyl or
benzoyl, Gl4 can alternatively be 1-oxo-C2-Cl2al kyl ene, a dival ent radical
of an aliphatic, cycloaliphatic or aromatic dicarboxylic acid or dicarbamc
aC|d or alternatd,_yel the group -CO, Gl4, if n2is 3, is agroup O

JI~/ CHOHHCH2 ~N N OANO 1 CHCHOHCHZ or, if n2is 1,
613 and 4 tog r can be the divalent radical of an aliphatic,
cycl oal i phatd£Nor tic 1,2- or 1,3-dicarboxylic acid. Sone exanples for
the radicals GL 4 and D are given below. Any al kyl substituents are as
defi ned &boél; (a'). Any C5-Crcycloal kyl substituents are, in particular,
cycl ohexyl . 12- CC’Z C8aral kyl Gl3 is, in particular, phenylethyl or
especially benzyl. C2-C5hydroxyal kyI Gl3 is, in particular, 2-hydroxyethyl
or 2-hydroxypropyl. Ci1-C, 8al kanoyl G 3 is, for exanple, fornyl, acetyl,
pr opi on d t dﬁg@ i bUut
prefer aé%‘y aég%y%1 1959@&&qd@’ﬁgﬁﬁnﬁgéalk&%@% r@%"lﬂi(y'f‘% éécr ypvgié:h.'s
C2- C8al R@Wtut@&hy R dydifoxy!, eyeanwpaléoxy&mbphy! qmtarlralrmw groputgeenp of te fremtieny| |

2- hexenycl;o'qlr_i z %r%ﬁ %r@(}}cidyl a group of the formula -CH,-CH(OH)-Z or of the formula -CONH-
Z, in which Z is hydrogen, methyl or phenyl or CH»-OZ,4 with Z,4 being hydrogen or C;-
Cigalkyl;
Gig, if Nais 2, is Cy-Choalkylene, Cs-Cioarylene, xylylene, a -CH»-CH(OH)-CH, group or a
-CH,-CH(OH)-CH,-O-D-0- group, in which D is C,-Cypalkylene, Cs-Cisarylene,

Cs-Ciacycloalkylene, or, provided that Gy is not alkanoy!, alkenoyl or benzoyl, G4 can

alternatively be 1-oxo-C,-Cizalkylene, a divalent radical of an aliphatic, cycloaliphatic or
aromatic dicarboxylic acid or dicarbamic acid or alternatively the group -CO-,

G4, if Npis 3, is a group

O

“CH,CH(OH)CH,~. /U\N/

A A '

£ 0~ N” TO

CH,CH(OH)CH,

CH,CH(OH)CH,-

or, if nyis 1, Gyz and Gy4 together can be the divalent radical of an aliphatic, cycloaliphatic or

aromatic 1,2- or 1,3-dicarboxylic acid.

Some examples for the radicals Gi3, Gi4 and D are given below.

Any alkyl substituents are as defined above for (&’).

Any Cs-Ccycloalkyl substituents are, in particular, cyclohexyl.



Gl4 as a hydroxyl -, cyano-, al koxycarbonyl- or carbam de-substituted

Cl- C4al kyl can be, for exanple, 2-hydroxyethyl, 2-hydroxypropyl,

2- cyanoet hyl , net hoxycarbonyl net hyl, 2-et hoxycar bonyl et hyl ,

2-am nocar bonyl propyl or 2-(di net hyl am nocarbonyl)ethyl. Any C2- Q:f‘zgl"‘ﬁ/f ene
radi cals are, for exanple, ethylene, -pRopyl ene, 2, 2-di net hyl propyt ene,

t et ranet hyl ene, hexanet hyl ene, octanet hytene, decanet hyl ene or

dodecanet hyl ene. Any Cs- ClSaryI ene substituents are, for exanple, o-, m or

p- phen p M C6- C, 2Cycl oal kyl ene i s,
in par ﬁ7g%§ar@yl E ﬁ xyl ene. &{e&%thzoqé%eggs%ﬁgal kyl ene is preferably a
group 11 H3 C-C- CH3 (c) Acorrpound of the formula (1 c) -13- G CHZ CH3
G 0-- is the nunber 1 or
gl%sﬂépxgéi@@‘3 '38 imed Iarder§ i %tﬁg%é@fé@a%g @15 if n3is 1, are

|ndependentl y Cl1-C12 al kyl, CL-C12 al kenyl, Cr7-Cl2 aralkyl, or Gl5 is al so

0 0% Mkadipelng G %%rﬁ;%ggﬁﬁ@{i i ?p% YFIC pole W@e‘%@@'zﬂec 15

t oget hé\exad@:ar\hg Qct@ﬂ@)angﬁ( mﬂmrgfgragatyoaqaiyl a@z @@Aakigﬁlnemie(}ﬁns in particular,

C2- C8hygd hﬁ)(%wal kylene 9,s and G',5 is, for exanple, ethylene, 1-

nethyle en propyl ene, 2- ethylpropylene or

2- et hyl - 2- hydr oxyrret hyl propyl ene. C4- C22acyl oxyal kyl ene Gs and G'15 is,

forex hdg t p)éh 4 4d (ofa]; f the
Fo xR ke R Y, 1 ARLRUT! AURIBPAb 8BS, & ooy COTRRUAN of
2- octenyl
G4 as a hydroxyl-, cyano-, alkoxycarbonyl- or carbamide-substituted C;-Cqalkyl can be, for
example, 2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonylmethyl,

2-ethoxycarbonylethyl, 2-aminocarbonylpropyl or 2-(dimethylaminocarbonyl)ethyt.

Any C,-Cioalkylene radicals are, for example, ethylene, propylene, 2,2-dimethylipropylene,

tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene.

Any Cs-Cisarylene substituents are, for example, o-, m- or p-phenylene, 1,4-naphthylene or

4,4’-diphenylene.
Ces-Ciocycloalkylene is, in particular, cyclohexylene.

G14 as 1-0x0-C,-Cyalkylene is preferably a group

O CH,
]
CH,

(c’) A compound of the formula (1¢)




G OGCHZ NC GiI NGCNG& (1d-1) GCHZCH3 On4d CH3 T1 & GCH?2
OCT2, ~\IYl | (1d-2) G ' -'"/ \ NOQ\ GCH2 O CHB3HJUN Ti GCHZ GO
i -TZ & NGCH2 II-N G (1d 3) CH3 On4 in which nd is the nunbﬂr?sj,jljﬁ ?g“ﬁ
G G and G' are as defined under (a'). G &6 is hydrogen, CI1-C, 2al kyl,

allyl, benzyl, glycidyl or C2-C6al koxy&d kyl, and GL7, if nd is 1, is
hydrogen, Cl-C, 2al kyl , C3-C5a! kenyl C?-C9ara| kyl , Cs-C?cycIoaI kyI,

C2- C4hydr oxyal kyl , C2- C6al koxyal kyl ,. C6-C, oaryl, glycidyl or a group of the
formula -(CH)P-COO-Qor -(CH2)P-OCOQ in which pis 1or 2, and Qis

Cl- 4al kyt or phenyl, and—Gl7, if n4 is 2, is C2-Cl2al kyl ene,

C4- C, 2al Kenyl ene, 0Bg- 8, 2aryl ene, a|group of the fornula
G—CH k
2 O—T—Gy
Gy —N (1c)
O—1—G’

G— CH, 1

L CH, N
n3

in which nj is the number 1 or 2, G, G; and Gy, are as defined under (a’), and Gis and G’y if
ns is 1, are independently C4-Cy; alkyl, Cp-Cy, alkenyl, C;-Cyo aralkyl, or Gys is also hydrogen,
or Gys and G'y5 together are C,-Cgalkylene, Cs-Cysalkenylene, Co-Cghydroxyalkylene or Cy-
Cazacyloxyalkylene, and if nz is 2, Gys and G'ys together are the (-CH2)oC(CHz-)2 group.

C»-Cgalkylene or C,-Cghydroxyalkylene G5 and G'ysis, for example, ethylene, 1-
methylethylene, propylene, 2-ethylpropylene or 2-ethyl-2-hydroxymethylpropylene.

C4-Cooacyloxyalkylene Gis and G'ysis, for example, 2-ethyl-2-acetoxymethylpropylene.

(d") A compound of the formula (1d-1), (1d-2) or (1d-3),

CHy o Gire o)
— - 7
G—CH, Ne—
Gi—N ’
c—N——G,, (1d-1)
G—CH; I
CH, O

(1d-2)




-CH2:- CH(OH)-CH2-0-D -O-CH2-CH(OH)-CHz-, in which D is C2-ClDal kyl ene,

C6-C saryl ene or C5-Cl2cycl oal kyl ene, or a group of the fornula

- CH2CH( OD') CH2- (OCH2- CH(OD') CH2) 2-, in which D' is hydrogen, C,-®& &uUk 2005
allyl, benzyl, C2-Cil2al kanoyl or benzoyl, T, and T2, independently of one
anot her, are hydrogen, C, -C, 5al kyl or-unsubstituted or hal ogen- or

Cl- C4ai kyl -substituted C6-C oaryl or C -C9aral kyl, or T, and T2 together
with the carbon atom bondi ng them form a C5-Cl4cycl oal kane ring. Any

Cl- Cl2al kyl substituents are, for exanple, nethyl, ethyl, n-propyl, n-butyl,
sec-butyl, tert- butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl,
n-undecy} or n-dodecyl. Any C, -Cl8al kyl substituents can be, for exanple,

t he abov nentlon%g{groups dnd in addition, for exanple, n-tridecyl,
n-tetradecyl .  n-nhNeXa@cyl dr n- oct adecyl . Any C2-C6al koxyal kyl substituents
are, for|eéxa t hoRymé&hyT, | et hoxynet hyl, propoxynet hyl ,

tert - but pxyngth oxyetlhyl , et hoxypropyl, n-butoxyethyl,

tert-but xyetHyI, fo] o] vl or propoxypropyl C3- C5a|keny| Gl7 is,
for exanple-ch;=propenyf/, allyl,| met'hal Iyl ( Qi%utenyl or 2-pentenyl. n L Al
N 'noOl " -15 CCHg9ar abkyl G,,, T, and T2 are, in particular, phenethyl or
especi altry benzyl. If T, and T2- mpgether with the carbon atomforma
cycl oal kane ring, this can be, for exanple, a cyclo- pentane, cycl ohexane,
cycl ooct ane or cycl ododecane ring. C2-C4hydroxyal kyl GL7 is, for exanple,
2- hydr oxyet hyl , 2-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl.

C6- C, 0ayhhidR n, :%The A2 LG Id PR ) %EH ?%d?fméﬂ%ldepéla' or 0-naphthyl,

which are unsubstituted or su 3st'it ut ed ogen or C4al kyl .

'C2- C, 2a¢5ksy$ Byfro@n, GG iadlisy!, @Wh@pml aray @m@g-Cpﬁlk;psyB@Mkeand
2, 2-di |
: {Tﬁ hy lnP.’fsoeré oger, %t g‘ﬂs%‘s%éfggré %} YK i“ E&c%iﬁ ﬁﬁy ene,

decarre [ ene or ec met h partl cul ar,
2- buten@‘d @dydr%pléwt @m@e@lh@y@we%@@m @nadyl oceg@taaaafyh@mﬁ@ia is, for

exa Ie tshyl
A e S e e SR e e A o

but prefer ém B2, is Cg-Cmalkylene C4-Cypalkenylene, Cs-Cyoarylene, a group of the formula
-CH2-CH(OH)-CH5-0O-D’-O-CH,-CH(OH)-CHa-, in which D’ is Co-Cypalkylene, Ce-Cysarylene or
Ce-Ciacycloalkylene, or a group of the formula -CH,CH(OD")CHa,-(OCH2-CH(OD™)CHa)o-, in

which D" is hydrogen, C;-Cqgalkyl, allyl, benzyl, C,-Cyalkanoyl or benzoyl,

Ty and T,, independently of one another, are hydrogen, C;-Cgalkyl or unsubstituted or
halogen- or C4-Caalkyl-substituted Ce-Cqoaryl or C,-Coaralkyl, or

Ty and T, together with the carbon atom bonding them form a Cs-Cyscycloalkane ring.

Any C+-Cqoalkyl substituents are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-
butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecy! or n-dodecyl.

Any C;-Cqgalkyl substituents can be, for example, the abovementioned groups and in

addition, for example, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl.
Any C,-Cgalkoxyalkyl substituents are, for example, methoxymethyl, ethoxymethyl,
propoxymethyl, tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl, tert-butoxyethyl,

isopropoxyethyl or propoxypropyl.

Cs-Csalkenyl Gy is, for example, 1-propenyl, allyl, methallyl, 2-butenyl or 2-pentenyl.



acetyl. C2-d oal kyl ene, C6-Cl5aryl ene or C6-Cl2cycl oal kyl ene D have, for
exanpl e, one of the definitions given for D under (b'). (e') A conmpound of
the formula (1 e) 8 NKN (a20 (le) Gl9 Nns in which n5is th c@ﬁ %195
or 2, and Gl19 is a group of the fornmula -16- CH3 G1L CH3 Gl GCHz

Gll1 N (A)-E- or GI~- NN(A-E x1 xi G&€Hz GCHR21 CH3 CH3 in which G and
Gl1l are as defined under (a'), and G and & are hydrogen, nethyl or,
together, are a substituent =0, Eis -0- or -ND'"'-, Ais C2-Csal kylene or

L) S0, 80 5, 525 RS B o YRR R LY

i ndepenthgatney with md@aib@gemnofrorrbwtqybl,oam@e risg, |tderuandml fctr@x@i:ﬁleoa cycsloone of

h N 003 -N(CH20&3)2, &0, if nb
L' O hRTant Bl s keI e M o L DR Sy oup, in
whlch Div is C2-Ceal kyl ene or C2-Ceal kyl ene which is interrupted by 1 or 2
-CT-G(ZEIL.;l %@@W&&%Vﬁﬁfw @Wt?%q %%.B’! J%Wg%&lylé%lyl’ 2Ct¥yd|rf9x@8?( | vl 29’1 rarc};<|ybt9’£ryl or

4-hydroxybutyl.

Ce-Cioaryl Gy7, Ty and T, are, in particular, phenyl or «- or 3-naphthyl, which are
unsubstituted or substituted by halogen or C,-C,alkyl.

Co-Cioalkylene Gy is, for example, ethylene, propylene, 2,2-dimethylpropylene,

tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene.
C4-Cioalkenylene Gy is, in particular, 2-butenylene, 2-pentenylene or 3-hexenylene.

Cs-Craarylene Gy7 is, for example, o-, m- or p-phenylene, 1,4-naphthylene or

4,4'-diphenylene.

Co-Cqaalkanoyl D” is, for example, propionyl, butyryl, octanoyl, dodecanoyl, but preferably

acetyl.

Co-Cioalkylene, Ce-Cqsarylene or Cq-Ciocycloalkylene D’ have, for example, one of the

definitions given for D under (b’).

(e} A compound of the formula (1e)

GTB

N/

in which ng is the number 1 or 2, and Gz is a group of the formula



formula CH3 GI CH3 Il CH3 GCH2 H3C NN CH3 Glt-N or Gl1 N>-N- L )-N --(
NG NI GCH2 CHH3C CHNn-C4AH9 n-C4H9 CH3 3 3 CH3 &X2 is Cl- C2a|ky|

cycl ohexyl, benzyl or Cl-C4hydroxyal kyl, and &3 is hydrogen, %15 % .
phenyl, or &1 and (22 together are C4-Cb5al kyl ene or C4- C50xaa|k o
exanpl e - CH2CH2- O- CH2CH2- , or a group1et the fornul a

- CH2CH2- N( GL1) - CH2CH2-. Sone exanpl es of the several variables in the
formula (le) are given below. -17- Any Cl-Cl2al kyl substituents are, for
exanple, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert- butyl, n-hexyl,
n-octyl, 2-ethylQrexy,, n-nonyl, n-decyl, rHy@ecyl or n-dodecyl. Any

hydr oxyaGkyCHs ituents are, for Gexé}h@\?__z%h@ roxyet hyl, 2-hydroxypropyl,
3- hydroxypr?yl 2-Naydr oxybut yl or 4-hydraxyb ty Ang C5- Crcycl oal kyl
substit uent Janpt e, é&clope cytTdn or cycl oheptyl .

Cycl ohexyl_i rred. C2-C6al kyl for exanpl e, ethyl ene,
pr opyl ene , 2- Hyret hyl propyl ene, tet rar?et | ene or hexanethylene. If &1
and G22 together dre C4-C8al kyl ene or oxaal Kyl ene, they are, for exanple,

tetramet hy- | ene, pentanethyl ene or 3-oxapentanethylene. (f') A conpound of
the formula (1f) H3C CH N11~1 N N-Gl1 (1f) H3C CH3 /N--~'" N H3C CH3 GlI N
N N in which G and Gy, are as defined under ('), and Gy and G are hydrogen, methyl or,

together, are a substituent =0,

E is -O- or -ND""-,

A'is C-Cgalkylene or -(CH,);-O- and

Xy is the number 0 or 1,

D™ is hydrogen, C-Cyaalkyl, Co-Cyzalkylene-N(D"),, Co-Cshydroxyalkyl or Cs-Crcycloalkyl,
where DY, independently, is hydrogen or butyl,

Gig is identical to Gyg or is one of the groups -N(Ga1)(Ga2), -OGas, -N(H)(CH20G,3) or
'N(CHQOGZS)Z:

Gao, if ns = 1, is identical to Gy or Gig and, if ns = 2, is an -E-D"-E- group, in which DV is
Cso-Cgalkylene or C,-Cgalkylene which is interrupted by 1 or 2 -NGy;- groups,

Gy is hydrogen, C,-Cyaalkyl, cyclohexyl, benzyl or C-C4-hydroxyalkyl or a group of the

formula
CH, g, H, CH,
'—CHZ NZ IN /_&(CHE
G N or G—N N /| T N—G,, -
—CH n- o H, n-C,H Lﬁ
2 CH3 3 4'g & CH3
3

Gaga is C4-Cypalkyl, cyclohexyl, benzyl or C4-Cshydroxyalkyl, and

Gos is hydrogen, Cy-Cyialkyl or phenyl, or Gy and Ga, together are C4-Csalkylene or
C4-Csoxaalkylene, for example -CH,CH,-O-CH,CH,- , or a group of the formula
-CH,CHo-N(G11)-CH2CHaz-.

Some examples of the several variables in the formula (le) are given below.



O H3C CH3 wherein Gl, is as defined under (a'). (g') digoneric or

pol ymeric conpounds whose recurring structural unit contains a 2, 2}, %N Apne
tetraal kyl pi peridinyl radical, in particular polyesters, polyethers, Y
pol yam des, pol yam nes, pol yurethanes, pol yureas, polyam notriazines,

pol y(net h)acryl ates, poly(mnmeth)acryl anides and copol yners thereof which
contain such radicals. -18- Exanples of 2,2, 6, 6-pol yal kyl pi peri di ne
conmpounds fromthis cl ass are the conpounds of the foI lowi ng forrmulae. m

to nil4 i er about 200, eferaply 2 t rrple2
to 50, B Grieel ol SeB 4orB” He eI BGE r Pt BRE g T IRTE
sat ur at butyhe- Hemlenmtyerﬂ:ﬁbylhaxyﬂ,hen@iyl,gomyl,m-mdecylcdryucmrdecylcorrpounds listed

bel ow depend on the processes used for the preparation of said conpounds.
The end groups can also in addition be nodified after the synthesis of the

conmpoundsy hﬁ:«amlmsfﬁmnmtsym’erioeezmﬁpleuﬂdgdrak@thyl,lz)-hﬁdmwmopm,d of the
formula, (1 6 GC0-&R7--(Gy~ Hx9-O0(1g) 1 OO
0=C C;OS%V&%%Y;W&PV' ‘Jr’\lhbi%féxm %é‘%@"%@% H3C 1 CH3 G' G| niL7 wherein G4,
&5, &5, &KX7 and &8, independently of one another, are a direct bond or

S0 o L Ce Rt fug Rl B o B %@p@ﬁ&xmém%e%ﬂw&%éﬁspwﬁ? oo

gr oup canclbeexyf Brpreferred.

Co-Cealkylene A is, for example, ethylene, propylene, 2,2-dimethylpropylene, tetramethylene

or hexamethylene.

If Gy and Ggp together are C4-Csalkylene or oxaalkylene, they are, for example, tetramethy-

lene, pentamethylene or 3-oxapentamethylene.

(f) A compound of the formula (1f)

}—N’/\N N—G,, (1)
J

wherein Gy, is as defined under (a’).

(g’) Oligomeric or polymeric compounds whose recurring structural unit contains a 2,2,6,6-
tetraalkylpiperidinyl radical, in particular polyesters, polyethers, polyamides, polyamines,
polyurethanes, polyureas, polyaminotriazines, poly(meth)acrylates, poly(meth)acrylamides

and copolymers thereof which contain such radicals.



exanmple, H3C CH3 Ndj H3C CH3 and the end group bonded to the oxygen can

be, for exanple -19 HHIC CH | | C -CH G25-CH GaaC-G24 N-Gl1 O=C C=0 HIC
CH OOHaC (CH HIG<CH HCCH HiCNCH GI 4l 2) Conpou%cg o005
formula (2g) ANNR2 NiNiA N Il NNYNR 1 HIC CH3 | o

H2 ITH2 CH3 ma in which the index ni8.ranges from1l to 15; R12 is
CzZ- C12al kyl ene, C4-Cl2al kenyl ene, C5-Cr7cycl oal kyl ene, C5-Cr7cycl oal kyl ene-
di (C, - C4al kyI ene), Cl-C4al kyl enedi (C5-Crcycl oal kyl ene),

phenyl e ?D 6‘1 Cl2al k I e 1e i.nt errupt eﬂ‘ b

b1 AP el o 5o Heekin PR ML 1ot CASS AEg fhegiompounds of the
followmg formulae. my to my4 is a number from 2 to about 200, preferably 2 to 100, for
example 2 to 50, 2 to 40, 3 to 40 or 4 to 10.

The meanings of the end groups which saturate the free valences in the oligomeric or
polymeric compounds listed below depend on the processes used for the preparation of said
compounds. The end groups can also in addition be modified after the synthesis of the
compounds.

Examples for polymeric compounds are:

1) A compound of the formula (1g)

Q o
| I N
—~+—C—G,,—CH Gy CH— G,y =C—0—Gjp— >—G,—0—— (19)
| 0 o
Qo=cC =0
| |
0 0
Heo A Tewgme” N Tew,

GH GH

wherein G4, Gas, Gas, G27 and Ggs, independently of one another, are a direct bond or

Cy-Cypalkylene, Gy is as defined under (a') and my7 is a number from 1 to 50.

In the compound of the formula (1g), the end group bonded to the >C=0 group can be, for

example,
H,C CH
—0 N—G,,
H,C CH,

and the end group bonded to the oxygen can be, for example



(C1- Cl2al koxy) car bonyl or having one of the definitions of R14 given bel ow
‘except hydrogen; or Rl12 is a group of the formula (29') or (2g"); -CHz i
HCHz (2g°) C=01 X2 -20- 0 0 X3 \ >-X3 (2g") X2 being C-d agl;§<yh;,§ anne
C5- C12cycl oal kyl which is unsubstituted or substituted by 1, 2 or 8" wiif £l
Cl- C4al kyl ; phenyl which is unsubstityggg or substituted by 1, 2 or 3

Cl- C4al kyl or G -C4al koxy; C7-C9phenylal kyl which is unsubstituted or
substituted on the phenyl by 1, 2 or 3 Cl-C4alkyl; and the radicals X3

bei ng i ndependently of one another C2-Cl2al kyl ene; the radicals A are

i ndependently of one another -OR13, -N(R14)(R15) or a group of the fornula
(29""); HBC CH3 - X NOCCCH3 (29...) H2 H2 H3C CH3 R13, R14 and R15,

whi ch are idjﬁti cal or different, are hydrogen, - Gigal kyl ,

C5- Cl2cycl oal gyl which is unsubstitute@ or substitdted by 1, 2 or 3

Cl- CG4al kyl ; - Cl8al kenyl , phenyl whichllis unsybstituted or substituted by
1, 2 or 3 CI-&Zal%yT (o7 CrlezarkGRy: eC7ccoptienyhal kyl —which is

unsubstituted or gsubgtituted on tch_e phenyl by 1, r 3 Cl-C4al kyl ;

t et rahydr of ur furyl _6&3 C2- C4al kyl Which is substj tuted in the 2, 3 or 4
position by -OH Cl-gaal koxy, dip(Ci-C4al kyl)anm io or a group of the fornula
(291"); "1 (291") w|th Y being -0-, -CH2-, -CH2CH2- or >N-CH3, or

-N(R14) (R 5) i SHaéd 't ngLJl )Aaca pC&f the fornmula (2g9");
H,C '}' CH, H,C ’;‘ CH,
G“ G'n

2) Compound of the formula (2g)

— _N ] N
A ~ N R * N - A
ol 2 =l
e A iy T
B 3 /< ~ 3 B
H,C “ll CH, (29)

i
[
1
CH,

—_— - m18

in which the index m,g ranges from 1 to 15;

Rz is Co-Coralkylene, C4-Cyralkenylene, Cs-C,cycloalkylene, Cs-Creycloalkylene-
di(Cs-Csalkylene), C4-Cjalkylenedi(Cs-Crecycloalkylene), phenylenedi(C4-Cqalkylene) or
C4-Cyralkylene interrupted by 1,4-piperazinediyl, -O- or >N-X; with Xy being C+-Cyzacyl or
(C4-Cqoalkoxy)carbonyl or having one of the definitions of Rq4 given below except hydrogen;

or Rz is a group of the formula (2g”) or (2g”);

—— CH;—CH—CH,; (2g")
5

Lo

)

2



Xis -0- or >NR 6; R16 is hydrogen, Cl-C aal kyl, C3-Cl8al kenyl,

C5- Cl2cycl oal kyl which is unsubstituted or substltut ed by 1, 2 or 3

Cl- CG4al kyl ; CrC9phenyl al kyl which is unsubstituted or substituted on the
phenyl by 1, 2 or 3 Cl-C4al kyl; tetrahydrofurfuryl, a group of th£oﬁ20dma ails
(29"), HBCCH3 N-OGCGC CH3 (2gv) HZ_ BK H3C CH3 -21 or C2-C4al kyl which is
substituted in the 2, 3 or 4 position by -OH, Cl-C8al koxy,

di (Cl-C4al kyl )ami no or a group of the formula (2g'v); Rl1l has one of the
definitions given for R16; and the radicals B have independently of one

anot her one of tdh oitions given for A, 3) A conpound of the formula
(39) G3, _G3§ 3g N_pG30 O NG B4 &9 U2 GB3 HIC CH3 H3C I
CH3 G I - I\/[L 1 is®as defined under (a'), &9 and G32,

i ndependent |y of one an ther, are a direct bond or a -N(X1)-CO X2- CO N( X3) -
0 oup. | 0BLRG ! I bEREBIL KX el USHERSIIRpi B S, e
f or mul a OGd3alHiBphddyGlidich 3g)nsuBkiduted or substituted by 1, 2 or 3 C4-Caalkyl or
C4-Caalkoxy; C7-Cgphenylalkyl which is unsubstituted or substituted on the phenyl by 1, 2 or 3
C4-Cialkyl; and
the radicals X3 being independently of one another C,-Cysalkylene;
the radicals A are independently of one another -OR3, -N(Ry4)(Ris) or a group of the
formula (2g");

H,C  CH,
- X N —O_C—_C CH m
H, H, 3 (29")

H,C CH,

Ris, Ri4 and Rys, which are identical or different, are hydrogen, C-Cqgalkyl, Cs-Ciaocycloalkyl
which is unsubstituted or substituted by 1, 2 or 3 C;-Csalkyl; C;s-Cygalkenyl, phenyl which is
unsubstituted or substituted by 1, 2 or 3 C4-Cyalkyl or Cy-Csalkoxy; C7-Cgphenylalkyl which is
unsubstituted or substituted on the phenyl by 1, 2 or 3 C4-Calkyl; tetrahydrofurfuryl or
Co-Caalkyl which is substituted in the 2, 3 or 4 position by -OH, C¢-Cgalkoxy,
di(C4-Caalkyl)amino or a group of the formula (2g");

Y\—/N-——— (2g")
with Y being -O-, -CH,-, -CH2CHaz- or >N-CHj,
or -N(Ry4)(Rys) is additionally a group of the formula (2g");
Xis -O- or >N-Rys;
Ris is hydrogen, C,-Cygalkyl, C3-Cygalkenyl, Cs-Cyaeycloalkyl which is unsubstituted or
substituted by 1, 2 or 3 C4-C,alkyl; C;-Cgophenylalkyl which is unsubstituted or substituted on
the phenyl by 1, 2 or 3 C;-Caalkyl; tetrahydrofurfuryl, a group of the formula (2g"),
H,C CH,
N—O—C—C—CH v
H2 H2 3 (2g")
H,C CH,



CH3 and X2 is a direct bond or Cil-C4al kyl ene, G30, G31, G34 and G35,

i ndependently of one another, are hydrogen, Cl-C3oal kyl, C5- ClZQ/CI oal kyi
or phenyl, G33 is hydrogen, Cl-C3oal kyl, C5-Cl2cycl oal kyl, p?eif%/j% ihs
phenyl or a group of the formula (3g), and nl9 is a number fro e
-22- In the conpounds of the fornula (3¢), the end group bonded to the

2, 5-di oxopyrrolidine ring can be, for exanple, hydrogen, and the end group
bonded to the -C(GB )(685) radical can be, for exanple, or 32 &9 G33 H3C
CH3 H3C product obtainable by reacting an internediate

pr oduct °F %b@ﬁﬁ‘Wélﬂ’hW ip é'ét&t"“ﬁﬁd grthg 2, BGI’%?F??'H@” 87 “PReCibpditPd: (49) with
cyanuri @l(@PCEHI%@mWM &y &roggrm%rfgmﬂjlakib@’ yformul a (4g') H2N-(CH2) NH (CH2)
NH (CH2) NH2 H3CCH3 H3C CH3 G| in which
n 20, 2@%Weﬁf¢%deflnﬁ@éﬁéﬂééﬁ@ﬂ%eoﬁndone anot her, area number from2 to
12, Byl r§d|Bé(l§rB°r€hQ/% m@pe@égﬁ‘tﬁykdflone%oﬁ%%b(@ B%ls'@élﬁmtl&l\%e@%n rA.

C7- Cphenyl al kyl', and is as defined under . I'n geheral, the above
reaction product can be represented for exanple by a conpound of the

foIIowig Aé?r‘c\qg&&ﬁ@ﬁhe%mﬁ%{"sﬁﬁso be in the formof a m xture of these three

conpounds

Gy, Tss
)\ /g CH2 )\ /k CH2 l (39)
0 ‘T 0] Gy 0] T 0] Gy,
Gyg (':‘32
Gy,
H,C CH,
H,C '}l CH,
Gy,

— — Myg

in which Gy, is as defined under (2"), Gog and Ga,, independently of one another, are a direct
bond or a -N(X;)-CO-Xo-CO-N{X3)- group, where X; and X3, independently of one another,
are hydrogen, C;-Cgalkyl, Cs-Cizcycloalkyl, phenyl, C;-Cgphenylalkyl or a group of the

formula

and X; is a direct bond or Cy-C,alkylene, Gsg, Ga1, Gas and Ggs, independently of one
another, are hydrogen, C;-Capalkyl, Cs-Cyacycloalkyl or phenyl, Gas is hydrogen, C4-Caoalkyl,
Cs-Cyacycloalkyl, C7-Cgphenylalkyl, phenyl or a group of the formula (3g), and myg is a

number from 1 to 50.



-23 HN (CH2) N (CH-N(CH, )-NH- 1' 2-12 2 2-12 2-12 NNr g6 N N (',

/INS' N N-/g6'N'36 g6, V. N2~ "36 H3 C A CH3 H3C | ~CHJ H3CACHSH3C

CH3 H3C ~ CH3 H3CNCI—|3H3CxiCHBH3CJx'..XCH3H3CX|CI-EH30x
Ni

Gll G| Gl1 GI1 M0 HN (CH2) N 2-12 N Nff:: (CH2) 2-12 N 6}{%@5@5
Gi3 (CH) 212 NH H3CNCH3 N NrroN NG (~ C3A--"-N-N-6 -'--"-Ni°

H 3 G CH3 H3C A CH3 H3C CH3 H3C A CH3 77~II~)H3CNCHSH3C|CH3HSC
CH3

HBCi CH3 Gr Gg GI Gl X20 (CH2)21z 1 ' (I1H2) (1H2) NN 212 2-12
|

g6 NH NH H3C CH3
In the compounds of the formula (3g), the end group bonded to the 2,5- dloxopyrrohdme ring

—

N~N

can be, for example, hydrogen, and the end group bonded to the -C(Gg34)(Gss)- radical can

be, for example,

0 | o) 0 | 0
TSZ G29
G33
HoC CH,
‘ H,C 'T CH, -~
GH

4) A product obtainable by reacting an intermediate product, obtained by reaction of a

polyamine of the formula (4g) with cyanuric chloride, with a compound of the formula (4g”)

H,N CH, NH (CH,) —; NH (CH,)—NH, (49)
2 ( )m20 2 m20 2 m20 2
H—N—G,, (4g")
H,C CH,

in which m’, m”sg and m'”y, independently of one another, are a number from 2 to 12,
Gas is hydrogen, C4-Cyaalkyl, Cs-Cqocycloalkyl, phenyl or C7-Cgphenylalkyl, and

Gy is as defined under (a').

In general, the above reaction product can be represented for example by a compound of the

following 3 formulae. It can also be in the form of a mixture of these three compounds:



ANC36 N Ng6 N N 6 NHBCGCH NIN-~ ~ANNNI11 3 A3 HC CH3 H3C CH3
H C AOH2HSO A CH3 H3C i CH3 H3C N CH3 H3C N CH3H3C N CH3 G-1 Gl1 Gl1 Gl1
n20 5) A conpound of the formula (5g) L5 JUN W11 -24 37 Si-O(é%) 33 0
H3C CH3 H3C 1 CH3 G| nel in which G' is as defined under (a') @ &3JUNs2005
Cl-C, oal kyl, C5 C, 2cycl oal kyl, Cl-CAaLﬁﬁL- substituted C5-Cl2cycl oal kyl,
phenyl or Cl-C oal kyl -substituted phenyl, G38 is C3-C oal kylene and x1121
is a nunber from1l to 50. In the conpounds of the fornula (5g), the term nal
group bonded to the silicon atomcan be, for exanple, (G37)3Si-0O, and the
term nal §Tqyp bonded to the oxygen can be,ﬁ;or exanple, - Si(G37)3 The

conpounds| ofy t he for rrufcgz)é-ég) can so be in ' the form of Ncycfcl 8z-eo%c_u'nds i f
n2l is a | nupber from3 to 10, i.e.{ the free val ences sh&vvn in the
structural N’olmrrula then forma dike&ck bond. 6) A conp ng of the formul a

(69) CH;)L@&N N/Gz.a G&e\N/\\N /Gsa GJG\N N N/Gae
N

N N
H,C T CH, H,C 'r CH3 H,C '}‘ CH, HC ' CH, H,C ! CH;
Gy G,, G, Gy Gy
— — My
HN N
/L (Cr,) 2-12
N~- N
|
> CH
A N )\ N /Gbe (OF) 512
H,C CH, N (CH) 5 N H
HG™ YO N J\ N N J\ N
Gy, ol /\\ {
G"‘S\N/LN)\N/G‘JG GﬁS\N N’J\N/Ghs
H,C CH, H,C CH, H,C CH, H,C CH,;
1™ TN ToH, HE '\l‘ CH, H,C T CH, HiC T CH,
Gy G,, Gy, Gy, J m

20

20

5) A compound of the formula (5g)



GCHZ G/1-NE-CO[T3] k (6g) G- CH2 CH3 -25- where Eis -O or -ND'"'- as
defined under (e'), T3 is ethylene or 1,2-propylene, is the repeatf @gJUN 105
structural unit derived froman al pha-olefin copolynmer with an al kyl o
acrylate or nethacrylate; preferably a copolyner of ethylene and et hyl
acrylate, and where k is 2 to 100. 7)sA.conpound of the fornmula (7g) H3C
CH3 T4 O0 ONOG O G5 O15 (79g) HH3C CH3 nmk2 wherein mis 1 to 100;
G0 is straight or branched chain al kylene of 1 to 18 carbon atons,
cycl oal kyl ene of 5 to 8 carbon atons, cycl oal kenylene of 5 to 8 carbon
atons, al kenylene of 3 to 18 carbon atons, a straight or branched chain

al kylene of 1 to 4 carbon atons substituted by phenyl or by phenyl
substituted|{by one @ two al kyl of 1 to 4 carbon atons, with the proviso

that in forqula (7g) successive hindered anmi ne noieties can be oriented in
either a_head to hegd o to tail fash{sgy; T4 is hydrogen or T4 is -1!
GssJI-OTS 65 is aLstrai ght or branched chain al kylene of 1 to 18 carbon
atons, cycl oal kyl ene or cylcl oal kenyl ene of 5 to 8 carbon atomns, phenyl ene

or -NH a[kyllene-NH-Goef 2 to 18 carbon atons including

5- am no- 1- am nonet hi/l -1, 3, 3-trinethyl cycl ohexane and - NH xyl yl ene-NH; H3C
CH3 H3C CH3|T5 is kyl of 1 to 4 carbon atons; N- O - G30-OH; or HON - O
- &G0 -

21

in which Gy is as defined under (a’), Gs7 is C1-Cypalkyl, Cs-Cyacycloalkyl, C4-Cyalkyl-
substituted Cs-Cyocycloalkyl, phenyl or Cy-Cypalkyl-substituted phenyl, Gag is Cs-Cioalkylene

and m,q is a number from 1 to 50.

in the compounds of the formula (5g), the terminal group bonded to the silicon atom can be,
for example, (Ga7)3Si-O-, and the terminal group bonded to the oxygen can be, for example, -
Si(Gar)s.

The compounds of the formula (5g) can also be in the form of cyclic compounds if my is a
number from 3 to 10, i.e. the free valences shown in the structural formula then form a direct

bond.

6) A compound of the formula (6g)



H3C CH3 H3C CH3 In the above shown oligoneric and pol yneric conpounds,
exanpl es of al kyl are nmethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,

i sobutyl, tert-butyl, 2- ethylbutyl, n-pentyl, isopentyl, 1-nethylequﬁﬁgﬁ%5
1, 3-di net hyl butyl, n-hexyl, 1-nethylhexyl, n 1 JUNt'N -26 heptyl,

i soheptyl, 1,1,3,3-tetranmethyl butyl, 1lomethyl heptyl, 3-nethyl heptyl,

n-octyl, 2-ethyl- hexyl, 1,1, 3-trinethylhexyl, 1,1, 3, 3-tetranethyl pentyl,
nonyl, decyl, undecyl, 1-nethylundecyl, dodecyl,

1,1,3,3,5 5-he t hylL.hexyl, .trjdecyl,. t radecyl , nt adecyl , hexadecyl,
ront Soiiers B aaaNDP SR erndd iR a5 S0TEHe pe DB BRI 1 1 e
é;;clcgpﬁmégﬁaxi?gy?d@h@ﬁwit d?mhogwpary hlplaawsz?\aiogslqlhw withan aaayﬁmlzﬂya@ér

- en a | S enz , o a ex es 0 a ene are e ene
oD Rt e; R dapPliet AC PBKERe Bar Bl eyt and Sindte K% to 100

2,2-dinethyl trimethyl ene, hexanet hyl ene, trinmethyi hexanet hyl ene,

oct anet hyl ene and %%cafmet wl ene. (h') A conpound of the fornmula (1 h) CH3
O G CHILA @IPoNNH oGS er (@ cH2 CH3 n6 in which n6 is the number | or 2,
G and Gl1 are as defined under (a), and Gl4 is as defined wunder (b'), but
Gl4 cannot be -CONHZ and -CH2-CH(OH)-CH2-O-D-O-. (i') A compound of the

formula (1 i) G39YNYG39 HNE '\bk(lsli) Y
T—T—0 ch> I
N—O—Gg5—O Gz OT, (79)
H
L. H,C CH, —1m,,

wherein mis 1 to 100;

Gsg is straight or branched chain alkylene of 1 to 18 carbon atoms, cycloalkylene of 5 to
8 carbon atoms, cycloalkenylene of 5 to 8 carbon atoms, alkenylene of 3 to 18 carbon atoms,
a straight or branched chain alkylene of 1 to 4 carbon atoms substituted by phenyl or by
phenyl substituted by one or two alkyl of 1 to 4 carbon atoms, with the proviso that in formula
(7g) successive hindered amine moieties can be oriented in either a head to head or head to
tail fashion;

T4 is hydrogen or

T.is ﬁ ﬁ :
G 0—T,

55

Gss is a straight or branched chain alkylene of 1 to 18 carbon atoms, cycloalkylene or
cycloalkenylene of 5 to 8 carbon atoms, phenylene or -NH-alkylene-NH- of 2 to 18 carbon

atoms including 5-amino-1-aminomethyl-1,3,3-trimethylcyclohexane and -NH-xylylene-NH-;

H,C CH, H,C_ CH,
Ts is alkyl of 1 to 4 carbon atoms; N=0=G,OH ;9" HO N-O-Gg, -
H,C  CH, H,C  CH,

In the above shown oligomeric and polymeric compounds,
examples of alkyl are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2-
ethylbutyl, n-pentyl, isopentyl, 1-methylpentyl, 1,3-dimethylbutyl, n-hexyl, 1-methylhexyl, n-



G39 wherein the radicals G39, independently of one another, are a group of

the formula (1 i-1) -27- H3 Odi3 -NG41 NN(HA2 (li-1) 40 HBC CH3.in ‘”ﬂw‘*
G40 is Cl-Cl2alkyl O C5-Cl2cycloal kyl, G4l is C2-Cl2al kyl ene and Giebi dUls?iN%
defined for Gl1 above. Al kyl is for exanple Cr-C4al kyl, in particul ar

met hyl , ethyl, propyl or butyl. Cyclaoaskyl is preferably cycl ohexyl.

Al kyl ene is for exanple ethylene, propylene, trinethylene, tetranethylene,

pent anet hyl ene, 2, 2-dinmethyltrinmethyl ene or hexanet hyl ene. Al kenyl is

pr ef er abl L1yl .. Phepylal kyl i fer b&_' zyl Ac is.preferably
eetyl - hebnd sehepivhdua dn ety BrRLTL e o bh eruBtth ol e oo
(11) CiHaxyl, 1, WmeetrieiethyBex@] 1,1a8,8-tatsanethypedylabowe, deed, whdstyh 7 -msthilunddeyi,s
hydr ogen, Cl-Cl123l ... C3-Chaj kenyl. C7-C9aral kyl - C7cycl oal kyl , C2-
A e i e oA o e S A A
f or mul a hep@2 i - SSBXAQy!, elcosyl ahbieloteayiyul a - (CH2) rO- CO-Q wherein t is 1 or 2,
and Qis Cl-C4alkyl qr phenyl: or -28- when n7 is 2, T7 is CZ-C, 2al kyl ene,
05 ¢ 2m B RERES ShCleAly B B eRy ! Slgoes il & ebeP A BB wher oi n X | <
C2- A oaldnydxangle &G LlpaeyyiaRg iobeSyt Ghdcyci oal kyl ene, or a group -
examples of alkylene are ethylene, propylene, trimethylene, tetramethylene, pentamethylene,
2,2-dimethyltrimethylene, hexamethylene, trimethylhexamethylene, octamethylene and

decamethylene.

(h") A compound of the formula (1h)

G-——CHH——/ )

in which ng is the number 1 or 2, G and Gy, are as defined under {a'), and G4 is as defined
under (b'"), but G4 cannot be -CONH-Z and -CH,-CH(OH)-CH,-O-D-O-.

(") A compound of the formula (1i)

G39

N_ _G,
\(/ m/ g (10)

wherein the radicals Gae, independently of one ancther, are a group of the formula (1i-1)



CH2CH( QZ' ) CH2- (OCH2- CH( Qz' ) CH2) 2- wherein Zis hydrogen, C1-C, 8al kyl, allyl,
benzyl, C2- Cl2al kanoyl or benzoyl. (k') A conpound of the formula (1 k)
CH3 GCHZ GL1I-N O (1k) G-CH2 CH3 wherein G Gl1 are as defigﬁ.ab ve.
(F) A conpound of the fornula (11) CH3 GCH2 Gl1-N D (11) Gd M&ﬁ?ﬁ&ﬁ
wherein G Gl1 are as defined above. _fpl) A conpound of the formula (1 m
CH3 G=CH2 Csz GB1 ONGCH2 53 (1 m CH3 wherein Gis as defined
above, n3is 1, 2 or 3, -29- if n8is 1, Gl is -GB3-0CO GB6; G2 is
-0-CO- &B6; and Gb3 is hydrogen; where Gb6 is alkyl or -NHalkyl of 1 to 18

carbon atons or -NH-Ocy‘@q3oaI | of 5 to 8 carbon atons; if n8 is 2, Gl is
al kylene of 1 to 18 W atons, hydroxyal kylene of 3 to 18 carbon atons,
N—Gj; NL7<\J———G42 (1i-1)
Go H,C  CH,

in which Gy is C1-Cyalkyl or Cs-Cyacycloalkyl, Gy is Ca-Cioalkylene and Gy, is as defined for

Gy above.

Alkyl is for example C,-Cgalkyl, in particular methyl, ethyl, propy! or butyl.

Cycloalkyl is preferably cyclohexyl.

Alkylene is for example ethylene, propylene, trimethylene, tetramethylene, pentamethylene,

2,2-dimethyltrimethylene or hexamethylene.

Alkenyl is preferably allyl.

Phenylalkyl is preferably benzyl.

Acyl is preferably acetyl.

(i"y A compound of the formula (1j)

. —N COO—+T,

_ Iy

wherein G, Gy are as defined above and ‘
when nyis 1, T7 is hydrogen, Cy-Cyoalkyl, C5-Csalkenyl, C;-Cqaralkyl, Cs-Cscycloalkyl, Co-
Cahydroxyalkyl, Co-Cealkoxyalkyl, Cs-Cyq aryl, glycidyl, a group of the formula -(CH,),-COO-Q
or of the formula -(CHy)-O-CO-Q wherein tis 1 or 2, and Q is C4-Cgalky!l or phenyl; or



cycl oal kyl ene of 5 to 8 carbon atons, cycl oal kenyl ene or

hydr oxycycl oal kyl ene of 5 to 8 carbon atons, al kenylene of 3 to 18 carbon
atonms, or a straight or branched chain alkylene of 1 to 4 carﬁbﬁ dtﬂﬁﬁmgr
hydr oxyal kyl ene of 2 to 4 carbon atons substituted by phenyl or by phenyl
substituted by one or two alkyl of 1 tes4 carbon atons; or G51 is a dival ent
acyl radical of an aliphatic, cycloaliphatic, araliphatic or aromatic

di carboxylic acid or of a dicarbamc acid, preferably an acyl radical of an
al i phat

ar onat i y%ﬁﬁbg%%y ?/% @C acww&aﬁgggw %épaﬁﬁq?r@f CIFE&F@OFIZ&%, ?@g I'tgﬁzi.c or

al kanet GH(DHOCHL- Wberb& X g 090, alkythe, @ydrsawel«armmizwmﬂky&rteoorl@gampbon

at ons, triyl r ban cl.oal k to 8
car bon hﬁ%%ﬁ%{%%?%@?@*gb %f@&?@&%@ o@ﬁé & 8@:8[3&%(‘96 er”Z%[r gﬁched
chai n alkanehoydr behzdylt o 4 carbon atons subst i t ut ed by phenyl or by phenyl
substituted by one or two alkyl of 1 to 4 carbon atons; if n8 is 2 or 3,
b2 is -0-Gl2; -N(Gl3)Gl4; -0-Gl6; -COO-T7; or is a group of one of the

f or nul agk") Gteorfpolddt Glelion@a@é- O G CH2 CH3 CH3 Gl G CH2 G13 ?13 Gl1-N
N-G5-N G- CH2 CH3 16 JAN -30 CH3 G- CH2 011-N COO G56- O CO

wherein G, Gy are as defined above.

(I"Y A compound of the formula (11)

Gy —N (11)

wherein G, G4 are as defined above.

(m") A compound of the formula (1m)

CH,
G=CH,
Gsz
GS{——-—"—'—’—‘—— O—N
G—CH, Gg, (1m)
CH,

- k!

wherein G is as defined above, ngis 1,2 or 3,



GO B8 /\8N-INN GNJ- E-(AX s1 GgN'N NN Gg NI- E-Div
E--i:N kG 1s and G3 is hydrogen or, if &2 is -OGl5, is OG'15; or

and Gb3 together are =0, or a group of the formula CH3 G G CH2 g &Iﬂm

G CH2 CH3 where Gl1 and Gl2 are as defined above under (a') ifan Jg 313
and Gl4 are as defined above under (b2p-if n2 is 1; GL5 and G 15 are as
defined above under (c') if n3 is 1; Gl6, Gg, A E D', x1 are as defined
above under (e'); T7 is as defi ned above under (j") if n7is 1, G4 is as

::Ifef :,]ge:jsfngrls %ém IS = g:c% G'ﬁ% 57 65r 61.%0 ‘iﬂ nascasg)ls H?dro rg \A]; & re g% ns%qg(?or (b")

t echni calNHiatgybot ‘atu:tfi cesban atoers @aNHycyeloadgr &b @arfl ceebbdm gttnmsst abilizer of the
hydr oxyhydr ocar byl oxyam ne cl ass, wherein E1 is preferably Cl-Cl8al kyl, C5-
Cl2cycl oal kyl or Cr7-Cl5aral kyl each of which is substituted in the aliphatic
part by ifhs@ JUN;/2@KYIenedl 1 t& 1 Ddadoawpsms, dypesiakyignd olhHtayt ®egrbon atoms,

cycloalkylene of 5 to 8 carbon atoms, cycloalkenylene or hydroxycycloalkylene of 5 to 8
carbon atoms, alkenylene of 3 to 18 carbon atoms, or a straight or branched chain alkylene
of 1 to 4 carbon atoms or hydroxyalkylene of 2 to 4 carbon atoms substituted by phenyl or by
phenyl substituted by one or two alkyl of 1 to 4 carbon atoms; or Gs; is a divalent acyl radical
of an aliphatic, cycloaliphatic, araliphatic or aromatic dicarboxylic acid or of a dicarbamic
acid, preferably an acyl radical of an aliphatic dicarboxylic acid having 2-18 C atoms, of a

.; cycloaliphatic or aromatic dicarboxylic acid having 8-14 C atoms,

if ng is 3, Gs; is alkanetriyl of 1 to 18 carbon atoms, hydroxyalkanetriyl of 3 to 18 carbon
atoms, cycloalkanetriyl of 5 to 8 carbon atoms, cycloalkenetriyl of 5 to 8 carbon atoms,
alkenetriyl of 3 to 18 carbon atoms, a straight or branched chain alkanetriyl of 1 to 4 carbon
atoms substituted by phenyl or by phenyl substituted by one or two alkyl of 1 to 4 carbon
atoms;

ifngis2or3,
Gsz i3 -O-Giz; -N(Gi3)Gia; -O-Gyis; -COO-T7; oris a group of one of the formulae

CH,
G—CH,
G,,—N 0—G,,—0— ,
G — CHj
CH,
CHy g
G— CH, ‘ Clam Gy
G,,—N N— G, —N—
G—CH



Thus, present invention also pertains to a flanme retardant conposition
stabilized against deleterious effects of |ight and weat hering conprising
a) a polyolefin, and b) a flanme retardant selected frombl) nelam n based
flame retardants and/ or ammoni um pol yphosphate, b2) i,ﬁ JUN:&$§
bi s- (hexachl or ocycl opent adi eno) cyci oagpane, b3)

tris-(2,3-di bronmopropyl)-isocyanurate, b4)

et hyl ene- bi s-tetrabronophthalimde; and c) a sterically hindered am ne

|l ight stabilizer of the hydroxyhydrocarbyl oxyam ne class. Further, the
instant invention pertai@8,to a process for inparting light stability and
flame retardancy+cH ernopl asti c pol ynmer, which process conprises addi ng
to said polynmer a conbifnathon of the flane retardant

tris-(2,3-di bronopropyl)-i socF@furate #ha@ sterically hindered amine |ight
stabilizer of the _ng | oxyam ne or hydroxyhydrocar byl oxyam ne cl ass.
A flame retardant®and % i ght stabilized conposition conprising a) a

pol yol efin, b) tris-(2,3-dfbronopropyl)-isocyanurate as a flanme retardant
and c) a sterically hindered am ne |ight stabilizer of the

hydr ocar byl oxyam ne or hydroxyhydrocar byl oxyam ne cl ass is anot her
preferred object of present invention. Preferred conponents a and c¢ and
anounts thereof in theSmovel process and novel conpositions are as
described above, Conponents b and c of the instant invention and optional
further conponents nﬁy Neadi |y be incorporated’'into the polymer by
conventional techniqugs, ! RPveni ent stage prior to the manufacture
of shaped articlésgtheNefronl For é&xanple, the additives may be mxed with
the polyner in dry powder form or a suspension or enulsion of the
stabilizer may be mxed with a solution, suspension, or enulsion of the
polynmer. The additives may be added to conmponent (a), individually or m xed

with one another. |If desired, the individual
G18

NCA\P N~ P ,
v

G

19
and
Gss is hydrogen or, if Gsz is -O-Gys, is O-G'ys;

or Gsp and Gss together are =0; or a group of the formula

CH
— 3 GT
o d
3\
0 _
G—CH; | O
CH

where Gy, and Gy, are as defined above under (") if ny is 1; Gz and G4 are as defined
above under (b") if nyis 1; Gys and G'y5 are as defined above under (c”) if nzis 1; Gis, Gig,
A, E, DV, x, are as defined above under (e"); T7is as defined above under (j’) if n7is 1;

Gsq is as defined for Gy under (") if ny is 2; Gss is as defined for G4 under (b”) if na is 2; Gsg
is as defined for Ty under (j") if n; is 2.

Of special technical importance is a sterically hindered amine light stabilizer of the
hydroxyhydrocarbyloxyamine class, wherein E; is preferably Cy-Cigalkyl, Cs-
Cyocycloalkyl or C,-Cysaralkyl each of which is substituted in the aliphatic part by 1-



conponents can be m xed with one another in the nelt (nelt blending) before
incorporation 08 r ~. it -32 into the material to be stabilized.

Conmponents b and/or ¢ and optional further additives nay be incor 3igﬂﬁf¢%m
for exanple, before or after nolding or also by applying the disso

di spersed stabilizer mxture to the magecial to be stabilized, with or

W t hout subsequent evaporation of the solvent. The additives of conponent b
and/or ¢ as well as further additives can also be added to the material to
be stabhk%ﬁed in the f R g]gL a masterbatch which contains these conponents
inaco IPHPP GiPSFa™ LOTLY9HBI e, about 2.5 %to about 25 %by weight: in
such operations, the polyner can be used in the form of pomder gr anul es,

sol utions, sus Sions or, efor of latices. |ncorpor, tl n _can take
ol ace pitis B RO B RGeS e o oo Sh B sk got R

di ssol vedettiods sm@j@edl@@a@@w@dthbﬁng b@nmg”ygrer with or wthout subsequent
evapor atj on of S‘ihe solvent. In the case of elastoners, these can also be

stabi | i 2bAPSYCIEHRi %S, A further possibility for incorporating the

stabi | i peaSaek rbhedant BYieBleti@dm Nnto polyners is to add them before, during or
directly gfter t he %dl merization of the corresgondi n rmnorrer s. In the
case of afdiTeBMIHPHD faneretardents AgAhampONHRPPYBIGSBHaS he st abi | i zers of

the i nvenbgmama%|§mcw§p@aa@en@Qggb@@tg,ﬁe of the chain length of the
pol ymer s onents b and ¢ of the invention can

hai er.m nat or)
j udi Ci ous% ?? héﬁquB‘PBE"@é{' JIRPCYHE ol | owi ng met hods: as emul sion or

di sper si 064(@hgené pisktatrasremophtheridgi on pol ymers), as a dry m xture during
the mxing in of additional conponents or polyner mxtures, by direct

i ntroduct F&h into the processi ng apparatus (e.g. extruders, internal

M Xers, cpi Steric@fy Hirlcwbd ler@rhgﬁ?étbbmﬂ-é?%f ﬂ@d’iy‘dkd&@h?&ﬁ@érﬁﬁbkmmﬁé cRkgsent

components b and c is useful for many applications, especially outdoor
applications, including the fol I oW ng:

Further, the instant invention pertains to a process for imparting light stability and flame
retardancy to a thermoplastic polymer, which process comprises adding to said polymer a
combination of the flame retardant tris-(2,3-dibromopropyl)-isocyanurate and a sterically
hindered amine light stabilizer of the hydrocarbyloxyamine or hydroxyhydrocarbyloxyamine
class. A flame retardant and light stabilized compaosition comprising
a) a polyolefin,
b) tris-(2,3-dibromopropyl)-isocyanurate as a flame retardant

and
c) a sterically hindered amine light stabilizer of the hydrocarbyloxyamine or
hydroxyhydrocarbyloxyamine class

is another preferred object of present invention.

Preferred components a and ¢ and amounts thereof in the novel process and novel

compositions are as described above.

Components b and ¢ of the instant invention and optional further components may
readily be incorporated into the polymer by conventional techniques, at any convenient stage
prior to the manufacture of shaped articles therefrom. For example, the additives may be
mixed with the polymer in dry powder form, or a suspension or emulsion of the stabilizer may
be mixed with a solution, suspension, or emulsion of the polymer. The additives may be
added to component (a), individually or mixed with one another. If desired, the individual

components can be mixed with one another in the melt (melt blending) before incorporation



Thernopl astic olefins (TPO, e.g. paintable thernoplastic olefins

Pol ypropyl ene nol ded articles Polyethylene film Ml ded polypropylene wth
brom nated flane retardants Mol ded thernoplastic olefin with égﬂﬁ‘{mﬁv
flame retardants ~:\  JUJIM-33- Polethylene filmwth brom nat

retardants Thernoplastic el astonmers wgdh other costabilizers Gease-filled
wire and cabl e insulation Coatings over plastic substrates Pol yol efin tanks
or containers containing chemicals Polyolefin films with an antifog agent

Polyoleflnfllms th IR ther fillers such ashdro ite . DHT4A
. Pol yol ef'f%t hFum%”%tQ pe sirbdired %9%@3&&1@”%%@“% Lﬁ‘(‘% ‘fi@éf’es may

pol ypr opy Inee@ontéd, Gheskantdl@BRd 6 St éﬁtéﬂrﬂhol@'ﬁg@?dlsbmﬁlfdﬁbﬁﬂe@%b%&bﬁfeu'b$
Fl ame-r esi st ant Bol ethylene filmPre-forne | am nation to plastic

subst r afigRersed gla '#'%ﬁnreixyﬁ%tq hA ceateiHh tabhslelilizem wa oryyitieut Yibseaeeige and
trans pOé\Fa%tofd?iBn oMHOBLNY e TP RAdiRLI 9P BSm er@ent @mmc'yég wopsKrkear d

Furniture e.g. stadion seats, public seats Roofing sheets Roofing nmenbranes

Fl oori n@d%tﬁ/@é CRA LSO Qg gisted t@ﬂtﬁ mpisgal tadsestabdlized i 8N &hd "MBSEHOIEBT i | es

which contains these components in a concentration of, for example, about 2.5 % to about
25 % by weight; in such operations, the polymer can be used in the form of powder,

granules, solutions, suspensions or in the form of latices.

Incorporation can take place prior to or during the shaping operation, or by
applying the dissolved or dispersed compound to the polymer, with or without
subsequent evaporation of the solvent. In the case of elastomers, these can also
be stabilized as latices. A further possibility for incorporating the stabilizers of the
invention into polymers is to add them before, during or directly after the
polymerization of the corresponding monomers. In the case of addition prior to or
during the polymerization, the stabilizers of the invention can also act as a

regulator of the chain length of the polymers (chain terminator).

Components b and ¢ of the invention can judiciously be incorporated by the
following methods:
- as emulsion or dispersion (e.g. to latices or emulsion polymers),
as a dry mixture during the mixing in of additional components
or polymer mixtures,
- by direct introduction into the processing apparatus (e.g. extruders, internal
mixers, etc), ’

as solution or meilt.

The additive combination of present components b and c is useful for many applications,

especially outdoor applications, including the following:

Thermoplastic olefins (TPQO), e.g. paintable thermoplastic olefins
Polypropylene molded articles

Polyethylene film -

Molded polypropylene with brominated flame retardants

Molded thermoplastic olefin with brominated flame retardants



Geonenbranes. The materials containing the stabilizers described herein can
be used for the production of noldings, extruded articles, rot r nol ded
articles, injection nolded articles, blow nolded articles, bagdN 2n05
mul tilayer filns, extruded profiles, surface coatings and the Ilke The
resulting stabilized conpositions of thg-invention may optionally al so
contain various conventional additives, preferably in amunts fromO0.01 to
10% nDre preferably fromabout 0.025 to about 2% and especially from

about O 0, abaqut % t of ¢ onent (a), such as the materials
l'i sted Bgi We”(?%rﬂi"‘ﬁtp 8% r\\gﬁeégggaé?e refar 8%%& oxi dants 06 JUN 2005 -34 1.1.

Al kyl at édempmhe@@bmmérgmemmlcestabiﬁzas tert-butyl -4-net hyl phenol
2-tert- noI 2,6-di-tert-butyl - 4-et hyl phenol,

2, 6-di - %Vseaﬁ[e&w"& %ﬁ‘dtﬁﬁ‘% Bﬁ@ 2,6-di -tert-bu- tyl-4-isobutyl phenol ,

2, 6- dicgabm@gnmyrp@sﬂ£@n$hgﬁgnol 2. (a- net hyl cycl ohexyl ) -4, 6-di net hyl -
phenol i oct adec net h henol ,. 2, 4,6-tricycl ohexyl phenol ,

2, 6-di - PBWPeguf%ﬂ S@rﬁ%@tﬁ'”em%}@ﬁﬁgﬁ'@?s nonyl phenol s which are |inear or
brancheéowa@ﬁNﬂkﬁgﬂmqg@ahﬁggabgm exanple 2 6- di - nonyl - 4- met hyl phenol ,
2,4-dinmeth undec- 1" - 2,4-di nethyl -6-(1'-

met hyl hgﬁltya'ﬁté’éf"ins qutf) %é‘ﬁm‘a' flerp. S(H‘FH@FWW“)@'%”PS &8t KATtRi dec- 1' -yl ) phenol

and m XPkeisfif hmsamtroén antisfaticdent t hi onet hyl phenol's, for exanple
2, 4- dloctylthlonet hyl - 6-tert-butyl phenol, 2, 4- dloctyl

t hi omet R{AMeeeRst %WF}?I‘?@%QO'VPZOWIW%%TW?? hi omet hyl - 6- et hyl phenol ,

2,6-di - QQWMEEM@MJMmémd}MME@MHQ 1. 3. Hvdrogui nones and al kyl at ed
hydrogw nones for exanple 2,6-di-tert-butyl-4-nethoxy- phenol,

2. 5- di - { Bte-TeSISiANhpeIpkYy ”ﬁcﬁ'ﬁ@ 2,5-di -tert-anyl hydr oqui none,

2, 6-di phaéﬂwlrmédmﬁsaﬁeranﬁb{ét%w@%ﬁ& suldbstiatedi - tert-butyl hydroqui none,
2,5-di-tert-butyl -4-hydroxyani sole, 3,5-di-tert-bu- tyl-4-hydroxyani sol e,

3, 5- di - EEcHonaepPiachydr oxyphenyl stearate, bis(3,5-di-tert-butyl-4-hy-
dr oxy pheayiaineddibBRé< birks: s stEFb‘g%;@Féh@rt@n%or{éﬁbn exanpl e a-tocopherol,
(3-tocopherol, 'y-tocopherol t ocopherol and m xtures thereof (V|tan1n E)
Automotive apphca’uons e.g. dashboard, back board
Furniture e.g. stadion seats, public seats
Roofing sheets
Roofing membranes
Flooring materials
Liners
Profiles, especially window and door profiles

Geomembranes.

The materials containing the stabilizers described herein can be used for the production of
moldings, extruded articies, rotomolded articles, injection molded articles, biow molded

articles, mono- and multilayer films, extruded profiles, surface coatings and the like.

The resulting stabilized compositions of the invention may optionally also contain various
conventional additives, preferably in amounts from 0.01 to 10%, more preferably from about
0.025 to about 2%, and especially from about 0.1 to about 1% by weight of component (a),

such as the materials listed below, or mixtures thereof.

1. Antioxidants




1.5. Hydroxyl ated thiodi phenyl ethers, for exanple 2,2

t hi obi s(6-tert-butyl-4-nethyl phenol), 2,2'-thiobis(4-octyiphenol),
4,4' -t hi obi s(6-ted-butyl -3-mnmethyl phenol ), 4,4'-thiobis(6-tert-butyl-
net hyl phenol ), 4, 4' -t hi obi s(3, 6-di - sec-anyl phenol ), 0% JUN 2008

4, 4" -bi s(2, 6-di net hyl - 4- hydr oxyphenyl ) g4di sul fide. 1.6.

Al kyl i denebi sohenol s, for exanple

2,2 -nmet hyl enebi s(6-tert-butyl -4- nethylphenol) 2,2 -

met hyl enebi,s(6-tert - byt I-4 eth

Mt Y eddoniky 0 Xrﬁ&e%ye? gi/@rtoq%xwrrpeth%wgﬁgel 2-tert-butyl-4,6-di-

2,2 rretrfewymehbe(245rmmbhtyﬁﬂéﬂwl@mswzma@n@hbmyz42» blﬂt?lfphéh(ﬂn@bldi(&‘t menyl - 4-
nethylphenol) 2' -net hyl enebi s(4,6-di-tert- butylph ol),

2 2 %ﬁ,l%ﬁ@ﬂﬁ@@l A ijilgycgcpqer}g\ﬁﬁypethwq@ﬁml)Z (c-methylcyclohexyl)-4,6-dimethyl-

2,2" - et Médo@@@@lo%(a@'e&ﬁf4~m@%ﬁy)ﬂh'eﬂol' §Q@ﬁﬁé{/@$’ﬁ‘é§@'p}1enol 2,6-di-tert-butyl-4-meth-

2, 2' -net hyl enebi s(6- (a- ne en- - 4-nony eno
2, 2" - mePR{TEREBNET0b- r(oayl@han%vwwht?é@lﬂw%rmbf%ﬁgﬁbrﬁvetheﬁ]de Qhams fpeergmple

| enebi sé% &: n%hylt@ﬁren%wéhehgmoé )netrﬂ/i h rrﬁéthylhﬁ@&m %ﬁhé@aﬁ rﬁém re;‘fﬁg-hy !

phenol ), s(5 g r oxy- 2- ut ane,
2, 6- bi s(T@Ihv&eptaﬁ@p;ﬂl ‘¥Bpl?ﬁé10h)21 4- QmﬁJW@x(yb@ﬁwm eg-1 pmmqbne%mlxtures there-
1,1,3-tgjs(5-tert- butyI 4- hydr oxy- 2- met hyl phenyl ) but ane,
1,1-bis 5 tert-butyl-4- hydroxy-2-nethyl phenyt) - 3-n-dodecyl nmer capt obut ane,
ethylene gl ycol bIS[3 3-bis(3 -tert- butyl-4'-hydroxyphenyl)butyrate],
bIS(3 ter ent.
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|s ? it ert-butyl - 4-hydroxyphe- nyl) propane,
5-tert-butyl -4-hydroxyl - met hyl phenyl ) - 4- n- dodecyl ner capt obut ane,

henyl

5 tetra (5-tert-butyl-4- hydroxy 2-met hyl phenyl) pentane. 1.7. 0-, N

b

5

g bQ%Z)‘lgerQURBHé@%md gl?& %ﬂ&g %umones C;or examgle 2,6-di- fitertk butyl-4-methoxy-
ad

di

ec?heﬂpJ H/etdobeyt- @Jtﬁhﬂifmlh%%@rﬁzvﬂﬁéﬁ@yﬁwémﬂeﬁr@ﬂé, 2 ﬁrd!mﬁwl 4-gclager oxy-
|- Eﬁ{){yph@ﬁéﬂl %%TEXMB{#%? 98?5% 6%‘3 -di-tert- bLBy| -4- Qlydroxyamsole 3,5-di-tert-bu-

s(3, 5- tert- am ne
t ert but>«}r|4 fedwda@aqlezﬁ detambmylrébe 9*»pdjenﬁ|stﬁaeatepm§(l$aﬁ dirtert-butyl-4-hy-

bi s( 3, SPFJ%y%k?ern D ﬁéltebél hydr oxy- benzyl)sul fi de,

i soocty utyl - 4- hydr oxybenzyl ner capt oacetate. 1.8.
Fwdroxybenzylated mal onates, for exanple

di oct ad - hi S -di nt- 5hdg0
di - oct am&ﬁ%ﬂ#pﬁ 31{6%&3‘%@5}? @% %%rﬁ? lgggr%geﬁ%(rrél O!)@d}ff‘\te?oé and
dodecyl mexteraptioedly(Vitd@nip-Hi s( 3, 5-di -tert - but yI 4- hydr oxybenzyl ) mal onat e,
bis[4-( 1,1,3,3-tetra- nethyl butyl)phenyl]-2,2-bis(3,
5 di-tert- butyl 4- hydr oxybenzyl ) mal onat e.

1.5. Hydroxylated thiodipheny! ethers, for exampie 2,2'-thiobis(6-tert-butyl-4-methylphenol),

2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4’-thiobis(6-tert-butyl-2-
methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), 4,4’-bis(2,6-dimethyl-4-hydroxyphenyl)-
disulfide.
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1.6. Alkylidenebisphenols, for example 2,2’-methylenebis(6-tert-butyl-4-methylphenol), 2,2’-

methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(c-methylcyclohexyl)-
phenol], 2,2"-methylenebis(4-methyl-6-cyclohexylphenacl), 2,2'-methylenebis(6-nonyl-4-
methylphenol), 2,2"-methylenebis(4,6-di-tert-butylphenol), 2,2-ethylidenebis(4,6-di-tert-butyl-
phenol), 2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol), 2,2'-methylenebis[6-(c-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(c,c-dimethylbenzyl)-4-nonylphenal], 4,4-methy-
lenebis(2,6-di-tert-butylphenol), 4,4’-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-



1.9. Aromatic hydroxybenzyl conmpounds, for exanple

1, 3, 5- tris(3,5-di-tert-butyl-4-hydroxy- benzyl)-2,4,6-trinethyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetrame- thyl benzene,
2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol. 1.10. Triazi : n
conpounds, for exanple L35 . T JUN 2005
2, 4- bls(octylnercapto)-6-(3,5-di-tert-gutyl-4-hydroxy-
anilino) 1, 3,5-triazine,

2- octylnercaRto 4,6-bis(3,5-di-tert-butyl-4-hydroxyarrilino)-1,3,5-tri-
azi ne, butyl-4 ydroxy -2- methylpheny!)butane 2,6-bis(3-tert-butyl-5-methyl-2- hydroxybenzyl) -4-

2- | |
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di oct adecyl 3, 5-di-tert-butyl-4-hy -36- droxybenzylphosphonate
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acid. beda etA@yloamd@opmemmr@xy 3 srirextanbbezyindreditoxydtater fidietyldehydroxy-

4- hydr oxys |de oct

5 dl -t opEday Wawfwm%mﬁt)a&%?%%%tdé terirbuytyl-4-pudraxubegryljagmipg, bis(d-
5-di - t efdrt- @Jﬂrl)d h fkfrbw:lz @W@bﬂh@&)bhﬂﬂ)@ﬁht@@r@pkﬁ&llﬁe%té@ grane -ty ach gL i ¢
al cohol n- oct noI I -oct anol, octadecanol,

1, 6- hexa‘ﬁ'?ezéﬂ)g‘i‘”'del ‘%’OCWLﬁat’ngd?%guwgﬁﬁ‘W@méb E@rcapioafeﬁ?rt%panedl ol , neopentyl
glycol, thiodiethylene glycol, diethy- lene egcoI trlethylene egcoI,

pentaerythritol, tris(hydroxyeth i SO
droxyet@#wm&m@i@ﬁmeﬂé@é TP s RPAGOR Ok et Bt -0 Sf-buty2-ny-

Zr |hm§t hMJo&?@@ﬂ?l%Q’onaier Uﬂ@itﬁﬂéc‘?i@ (PlePPRNR,4- hydroxy -5- “nethylbenzyl 'nalonate di-
ydr ox%/

i’}%/ - phos tr| oxabi cycl)ﬁ%ﬁ )@1 Esters of

13- (5-t BP9y %F?aﬂio?f{?ﬂr%%)b‘ Aet-FRTT IR DY P ebesaY! %l%”éﬁevﬁ‘? rﬁ)S - pol y-
hydric a»lewmltﬁ)gh@mg} 2w&érsrsedliﬂémahny| -£hDABRbenyREhBAMe. 1 - oct anol ,

oct adecanol hexanedi - , 1, 9-nonanedi ol, ethylene glycol,

1, 2- propanedi ol , neopentyl egcoI thlodlethylene gl ycol , dlethylene

gl ycol . 1107 IR MRy c&%@@éﬁbhéa&éﬂie 113 5- %(sgelgfcm@f'ﬁblﬂyﬂ-l) hpqeyanur at e,

- bi s- (hydroxyethyl) oxam de, 3-thi aundecanol t hi apent adecanol,
t r i rret h9qaq¥ég}-a?rfég11@1nethy}bieﬁ§qr}gyp A-bis(3,5-di-tert- buty!—4-hydroxybenzy )-2,3,5,6-tetrame:

thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol.

1.10. Triazine compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy-

anilino)-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-tri-
azine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-
zylisocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)-hexahydro-1,3,5-triazine, 1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-

cyanurate.

1.11. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-

nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecy!3,5-di-tert-butyl-4-hy-



ol propane, 4-hydroxynethyl -I|-phospha-2, 6, 7-tri oxabi cycl o[ 2. 2. 2] oct ane;

'3,9-bis[2-(3-(3-tert-

but yl - 4- hydr oxy- 5- net hyl phenyl ) propi onyl oxy}-1, 1-di net hyl et hyl ]-2, 4, 8, 10-t et
raoxaspi ro[ 5. 5] - undecane. 1.15. Esters of

6- (3, 5-di cycl ohexyl - 4- hydr oxyphenvl) pr.ggi_onic acid wi th nmono- odﬂﬁbbﬂh&ﬁ@ﬁ%
al cohols, e.g. with nethanol, ethanol, octanol, octadecanol, 1, 6- hexanedi ol ,

1, 9-nonanedi ol , ethylene egcoI 1, 2- propanedlol neopentyl gl ycol ,

t hi odi et hyl ene gl ycol, diethy Iene gl ycol, tri- ethylene gl ycol,

pent aer ﬁqubﬁtf@ylphpﬁﬂmﬁl(ﬂﬁiﬁﬂﬁ@i@iﬁé’ﬁﬁﬂﬁ’ieétdw}ééﬁd%@r@w Iidnwthyﬂ:ee(zwphl@Wmel ) OX-
d |
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droxynet hyl - 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] oct ane. 1.16. Esters of

35d| It Y, Cl i ic al co-
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1 9 nona’hédil Eirt- butﬂt%wwwpgbwj)ﬁarbama;m pr opanedi ol , neopentyl gl ycol ,

t hi odi et hyl ene gl ycol, diethylene glycol, triet hyI ene glycol,

pentaerythritol, tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)ox

@ . JUN1.1G, Esters of PA(3Brdi@rt- b’irhﬂhi—!ﬂ;dilﬂtﬁl@ﬁﬁ@ﬁﬁl)pro’hdrm agie ntitademmnol polyhydric

tri met hy| hexanedi o, i et hyl ol pro
b o o EleOT S RSt mebiagoh S el agREE! s paabolppeagerol 1 £ Hexanggichds-of
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i er -4- r ox e examnme i am de,
N, N - bi ieé@ gg’CBI ”t%*ﬂ%“’%@‘%o APEW%‘?%'ES}%P I‘éz%gif @Fyﬁ%f%t'ﬂk{\l Z’ﬁZW am de,
N, N - bi gfcXySthgli oxtaﬁr cﬂe lBthldundedindr, Oxtpbemut fsppi, eiibthiiiextheaml, demethylol-
N, N -bis 3- di -tert-butyl-4-hydr oxgé)?hen)él r opi onyl oxy) et hyl ] oxam de

( Nau- gQLO(?@ES} hndmé&%%w' daPRPPLRIZ S Y Aoxabieyglal €6¥Bfc acid (vitanmin C
1.19. Anminic antioxidants, for exanple N N -di-isopropyl-p-phenyl enedi am ne,

N, N - di - sec- bu- tyI -p phenyl enedi am ne, )
N N b| d 1 1 S18 5 \ ?‘-‘.' J i _d n: “‘ S Vg‘thlm@fl(hwr_@l\/'

et hyl pey rY:I Qlc Elh% Wﬂ%tﬁﬁﬁd?eethanol n- octanol loctanol octadecanol 1,6-hexanedi-
N, N - bi s{1-net hy(h T'enedi am ne,” N, N -di c

cl ohexypLp WE@'@ @ifyﬁﬁn@@lyqql N 2-giosreedipl pecpﬂeew gkyﬁeldihm&eieylene glycol,
N, N - bi glcdsNaR r’{gtlleﬁll‘)éll )trté}hylgﬁgﬁwE@n@%':té’éWﬂﬂﬁtol tns(hydrm&yethy!)lsm%anur?te NN’ bflls-

N-i sopropyl’- henyl enedi ani ne -p
nyl - p- pﬁyﬁww%mi @mrrﬁ@e a\th(akmae@m @etbtapewtaﬂpcmﬁwe@y ﬁémﬁldéﬁetdmﬁfﬁYhe
N-cycl oBex=nl 2-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert-

butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[5.5]-

undecane.

1.15. Esters of 3-(3.5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,3-nonanediol,
ethylene glycol, 1,2-propanediol, neopenty! glycol, thiodiethylene glycol, diethylene glycol, tri-
ethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N’-bis(hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy-

droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxypheny! acetic acid with mono- or polyhydric alco-

hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol,
ethylene glycol, 1,2-propanediol, neopenty! glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-



phenyl - p- phenyl enedi am ne, 4-(p-toiuenesul fanoyl)di phenyl anm ne,

N, N -di met hyl -N, N -di - sec-butyl -p-phenyl enedi am ne, di phenyl am n

N-al | yl di phenyl am ne, 4-isopropoxy- diphenyl am ne, N phenyl-1- napﬁt&;dlﬁiﬁ}?ﬁ%
N-(4-tert-octyl phenyl)-1-napht hyl am ne, N phe- nyl-2-naphthyl am ne,

octyl ated di phenyl am ne, for exanple pgp--di-tert-octyl di phenyl am ne, 4-

n- but yl am nophenol , 4-butyryl am nophenol, 4-nonanoyl am nophenol,

4- dodecanoyl - am' nophenol 4- oct adecanoyl am nophenol,

bi s(4- met hox am n 6-d tert but \ I -4- di nonet h henol ,
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1, 2- bi s[ (2- met hy! phenyl ) am no] et hane, 1, 2-bi s( phenyl am no) pr opane,
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N-phenyh 1%- RaRfak '&YBQ@‘SQﬁder@-bUﬂvﬂ%@rOQ%Héﬂ?l%roéieﬂlccﬂcﬁi &y f@tl\?-@ts 3,5-dj-tert-
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phenot hi azbpe I no- and di al kyl at ed

tert- bu?%/)?l‘eptgu&@'é% g%?ﬁ‘g{% azines, a mxture of nono- and dial kyl at ed
tert-octyl phenot hi azi nes N-al | yl phenot hi azi ne,

N, N, N, tﬁécor |hnl( mm amnobut 2-ene, N,N-bis &M -38

(2,2, 6

eri a 4-yl - hexanet hyl enedi ani ne,
bis(2, 2, 6 6-tetranet hyl pi perid-4-yl)- sebacate,

ibio?bﬁgﬁ%ﬁﬂ’%ﬁ%&@ RS e A e N T o Tt

exarrpl etyRp{pBemhgrabdingyinbg, Nebiwyi p*mng‘th)'lbemtzk))-p mfelngleob@amme N,N’-bis(1-ethyl-3-

> (5 L e aEY D P RS DTS Brb Sy b B hehyiencaiamine, N.ndiy-
2-(2' - htyldme)oyyp@henﬁ;ﬂledeciBaeréeNn\am&mbyylmapbdn»wmeﬂiyahw)ammzmt—hsu;(azmioaihyl)

2-(3',5' -di h hl
R SR e e e e e A A A %ﬁ@{)%‘/wo?a?-
2-(3' - se;ﬂ-pmltey\lﬂeﬁedlheﬁrte bu(nymeﬂaymbwr)@xwpbmﬂpm@mbmam @l-cy2toh2kyl-N'-
2 (3 ey PE o R ok B R e BR i wunsphenaping, N-aimetny- -
(3 féed@mﬁﬂtm ﬁaafymbgm@mmﬂaammmwwwwm atisompba:

-(3' -tert- | -2' - hydroxy-5"- :
e o ot BB BR N B KOS A arEne - BskAggphsils] -gaphthylarmine, N-phe-
2- (3" - t ey 2=phyHytdming 2odtdatet yghaaxsinine, for example p,p’-di-tert-octyldiphenylamine, 4-

n-butylaminophenol, 4-butyrylaminophencl, 4-nonanoylaminophenol, 4-dodecanoyl-

aminophenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-di-tert-butyl-4-
dimethylaminomethylphenol, 2,4’-diaminodiphenylmethane, 4,4’-diaminodiphenylmethane,
N,N,N’,N’-tetramethyl-4,4-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)aminolethane,
1,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1’,3'-dimethylbutyl)phenyllamine, tert-
octylated N-phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyl/tert-
octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of
mono- and dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopro-
pyl/isohexyldiphenylamines, a mixture of mono- and dialkylated tert-butyldiphenylamines,
2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- and
dialkylated tert-butyl/tert-octylphenothiazines, a mixture of mono- and dialkylated tert-octyl-

phenothiazines, N-allylphenothiazine, N,N,N’,N’-tetraphenyl-1,4-diaminobut-2-ene, N,N-bis-



oxy) car bonyl et hyl | - 2' hydroxyphenyl) 5-chl orobenzotri azol e,

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

met hoxycar bonyl et hyl ) phenyl ) - 5- chl or obenzot ri azol e,
2-(3'-tert-butyl-2'-hydroxy-5"'-(2-neth- R JUN 2008
oxycar bonyl et hyl ) phenyl ) benzotri azol e, g _ '

2-(3' -tert-butyl-2'-hydroxy-5' (2 octyl oxycar bonyl - ethyl) phenyl)
benzotriazole, 2-(3 -tert-butyl-5"-[2-(2-ethyl hexyl oxy) carbonyl et hyl ]

-2' - hydr ox phenyl ) benzotrlazole
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g g g: Eig?tylbﬁqa{rtz?y@%ﬂ)@ﬁgrb)&hs chlo&ibegzcirmﬁél)ﬁ 34teeﬁt-—l§htylt53+[2 (Zaelt:hglhgkgﬁnlyl

S o ano Rt B T B RERSAR BRI o e A S T
met hyl mbmtﬁwxmbmmmm&&ybtmzwm}@ Iﬂertremyyiz’ Hardreed/ FEOX3-aiefina-

gazgr b o EB?)'/"Y ﬁ%@%ﬁﬁzotﬁﬁq g éy d%r&?yﬁt-ﬁydrg%;[-g’y&-octyloxycarbonyl-
N-((3- caﬂiyt)mf&iriyotx@'ﬁz(oﬁfam@nm(ﬁ Ftyh-buﬂfl B‘qnhyldtmw(dxym&y carbonylbinyRet-hgdropeunds,

buty 1) PREO o 7o B oo g AP By PP G B i B ki BY el

| i gands 2stueihogss 1t2- dwtwloamarbgnwéthwdnanyabmnazolre 2,2’-methylenebis[4-(1,1,3,3-
N-cycl Ope?é#e%y%ur%ﬁpg benzo rlézor?e y?phenol?%g ‘rghsteg ecl)’l tggtpo%n&toguct of 2-[3-tert-bu-

tyl-5’-(2-methoxycarbonylethyl)-2’-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol
300; [R—CH2C~H2—-—COO—CHZCH2—}2— , where R = 3'-tert-butyl-4’-hydroxy-5"-2H-benzotri-

azol-2-ylphenyl, 2-[2"-hydroxy-3'-(ca,c.-dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl) phenyl]-
benzotriazole; 2-[2"-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'- (o, a-dimethylbenzyl)phenyl]ben-

zotriazole.

2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-

oxy, 4-dodecyloxy, 4-benzyloxy, 4,2’,4"-trinydroxy and 2-hydroxy-4,4'-dimethoxy derivatives.

2.3. Esters of substituted and unsubstituted benzoic acids, for example 4-tert-butylphenyl

salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-
zoyl)resorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-



ni ckel salts of the nonoal kyl esters, e.g. the nethyl or ethyl ester, of

4- hydroxy- 3, 5-di -tert- butyi benzyl phosphoni c acid, nickel conplexes of

ket oxi mes, e.g. of 2-hydroxy-4-nethyl phe- nylundecyl ket oxi ne, nid&@ JUNﬁwg,
conpl exes of 1 -phenyl -4-1auroyl-5-hydroxypyrazole, with or with- out S
additional ligands. 2.6. Conventional _syerically hindered am nes, for
exanpl e bis(2,2,6,6-tetranethyl-4- piperidyl)sebacate,

bis(2, 2,6, 6- tetranethyl 4 piperidyl)succinate bis(l 2 2 6 6- pent anet hyl -
plperldyl)sebacate bi s 6, 6- pent anet hyl - 4- pi per

n- but y| 2% Bexadecyrd, Sﬁuteyrtrb%v' %QWWB@%W @raﬂ@ay! 5f‘h@"cfbﬁﬂé‘n@é¥@<y@?”'

1- (2- hy dpaxy£idathy- 4% di-tBrtHubyBiHeAYRS, @—&ﬂﬁ te‘ﬂbel%ldtf %Bk;%%hk@ét@.e and succinic
acid, linear or cyclic condensatés of N, is(?2,2,6, 6-

tetranethyl 4- p|perldyl)hexanethylenedlanlne and

4-tert- t ) aa ]
tris(2, ?5%%&%%&%3" %Wp@ét‘ﬂ per azw 5% gltd:ﬂrklﬁf'gltaﬁy?é% tlsc%octyl a-cyano-B,B-diphe
t et rakl sylacrlabs, Gnétbyiroacmrbdxy\bthéxqurmrratdy@thyl&-@y%obﬂmwﬁaﬂﬁtmabexmL at e,

di b 3, 3,5, t - th
2. beny oIS bRt FAREONYA IRy S ein, SERT Y RaPIE BOB SIERPUTE hy! -

pi peri dinBate and N-(B-carbomethoxy-B-c Janovmy! )-2-meth hndohne
bis(1, 2, 2,6, 6-pentanet hyl pi péridyl) -but yl - 2- (2- hydroxy- 3, 5-di -tert-butyl

benzyQ@ rral onat e,

3-n-oct yls ﬁac@ep@cﬁnécﬁ}nﬁé%li Bdmghe FicRall donRAARRI o 8[Atmd g2 AN a; ZafstkliRdify1- | 1 near

or cycl1c condensates of

N, N - bi Spirliehesiod- suahramiae iyl or4L:gcpmpledyvihesuirauh prdifieral daemts el agn-
mor phol 'SUQT gnr@e qz&%&gé’mﬂ'\e‘?@r% E)Hd?’é&ﬂ@l’etﬁarﬁ@amﬁéimF &bQidithiocarbamate,

2-chl or
2, 2, 6, 6nickelsaliOhEENEselidyegtes, 8gsthermethyins esvtiester, of 4-hydroxy-3,5-di-tert-

1,2-bis t

N L A A g
ne and nylupdasykedxine, nquebggmgﬁxeﬁcgfélt-ﬁm! -4-lauroyl-5-hydroxypyrazole, with or with-

8- acetylougacf&ﬂ%g]%ylega%dg 9,9-tetranethyl -1, 3, 8-

triazaspirol4 cane- 2, 4- di one,
3-dodecyl -1-(2, 2,6, 6- tetranethyl 4-pi peridyl)pyrrolidine-2,5- dione,

3- dodecyl i ione, 5-(2
RN b2 6, go(\%‘%r%oﬁal%t@n%ﬁ?ﬁ@?@%yélm|ﬁe§; f@%ﬂa%le) Qi¥{]2r %’b %C#ﬁg?rgg’gw {ﬂone (
1,3,5-t p|p§(lqiylbybmﬁﬁ@,>@$(2m,q &-tetragnagnyl-4- piperldyl succmate bis(1,2,2,6,6- pentamethyl -4-

t et
etrane )%%E y ﬁ’ﬁ%ﬁ% zz}eg?ﬂéﬂ%}wy@r bbb A&)NEbutyl-3,5-di-tert-butyl-4-

1,3,5t|s( cyc , 2,0,
pent anehmmpyqﬁemmamimﬁmcmdpamtﬁ@j 142ty irpxyaieyl)- &Zsﬁ Sfetragnagfyl-4-

4- hexadggy, %’:‘?d( t L) a
condensa? %‘ﬁ ﬁ% s s?cgﬁ\gy BG(IP%%@?KQP Cﬁ’% erl Rﬁé}fgé fghyl enedi am ne
and 4- cwwweébw%memiyﬁhwaiwlm@m@eand ﬁrtazm@iaramo 2 6-dichloro-1,3,5-

triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-4-

piperidyl)-1,2,3,4-butanetetracarboxylate, 1,1'-(1,2-ethanediyl)-bis(3,3,5,5-tetrame-
thylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyl-
piperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)-
malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, linear or
cyclic condensates of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-
morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n-butylamino-
2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, the
condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine
and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-
triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidyl)pyrrolidine-2,5-
dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrrolidine-2,5-dione, 5-(2-



condensate of 1, 2-bis(3-am nopropyl am no) et hane and
2,4,6-trichloro-1,3,5-triazine as well as

4- butyl am no- 2, 2, 6, 6-t et ranet hyl pi peri di ne (CAS Reg. No. [136504@@- QQN\A&%
condensate of 1, 6-hexanedi am ne and 2,4,6-trichloro-1,3,5-triazi

as N, N-di butyl am ne and 4- butyl am no-2p2, 6, 6-tetranet hyl pi peridi ne (CAS
Reg. No. [192268-64-7]); N-(2, 2,6, 6-

t et ramet hyl - 4- pi peri dyl)-n-dodecyl succi ni m de,

> Undec SR A S a5 en S RSy biea s o

react i oret@nethitpipehzin-3-on- 4 -yl)amino)- s—tnazme, 1,3,5- tns(N cyclohexyl-N-(1,2,2,6,6-
7.9 opLetranclinl 2 ovel oupdec) lonas 3 Bt 22 A RSP iy 5 decane

- bi s( 1, 2iedr/fox§-Ne BicarehmethyibigdrReld, eyonayreatdeny,N)-bidtd 4,6,6-tetramethyl-4-

ﬁe}\lhoi;?/ heng%e&%nﬁ%ng@gw%ar@ 4 EWWW'”QI‘Z@ cﬁg}l?@y“ §5 -triazine, a

hexanet bmhmealﬂeajmrzemsga glmmbﬁfpymnu% ambh@wﬁ@mhs' brReIeH B)5-EricfHeth v in

1,2, 2,6, ent anet h er ne,

ol v e ERgTBRGEINOL R BeReg v R gt (e gy N 61580965l Ay carPesesie, o
reacti ogf peo@uﬁﬁecﬁémmla@w ﬁ@ltﬁ'cr%?b%dfﬂ 5Qﬁaz¢h@é§vablﬂa§ mmldwwamnbmna 42,6, 6-

t et ramag#/ am nopi pel‘l di ne or &ent anet g - ani nopi per. di ne.
2.7. OcBHVEEUNO-R &6, ﬁ@m@hwpweﬂ@n%é%i?&@po anli' Preks- %712 NeR&hBxyoxani I i de,
2,2 -di g 1 -

2,2 -di %fjagﬂc?lsl o>‘<1 g’?p@ndyﬁ Taﬁérc? ﬂgg%c?ﬁi]amrﬁ Nf’(g;ezzgﬁe;%en(t)?(mﬁathyl e {3 Ipelng%/!aal |ide,

N, N - bi §p%eqy %@'HW’%%‘WMT 7§X9a§9¢ragwethyl -1-oxa-3,8- dnaza 4-oxo- splro[4 Sldecane, a

2- et hOXYea'étléreE)FO'dbé'ttdf 7,29 0abhamamyl-2-dpcigntiebyis -Hacs lsrcﬁazavw btaosp.ro-
2- et hox -'di -tert-butoxanilide, mxtures of o-

nd
p- met ho a?%rﬁﬁth%%oroawm i 1dé§(1a%%GﬁrB&Wﬁf@%thwf‘*-ﬁmeaﬁdoxycarbony!) -2-(4-
p- et hOXMTe(ﬂﬁoig&%dngﬂw@HeQ%WbistGﬁﬁyl -NENBhis(2; i@ﬁh&‘t@érﬁéﬁ‘\%@ﬂ%}bhdﬂ) 3,5-triazines,

for exanple tris dr ox -4-octyloxy triazine,
2-(2-hy F’éﬁ(‘i}ethy'%@%”ﬁb@?pﬁQWqu 46”%?@@2“%“%"??@@*@/] DREAVIN 12.3,681 ri azi ne,
2- (2 4 shtam@ﬂ%xw_eww.pémﬁn@Ip%(y%némginp@tyhfxlosmwlz)e &-térdndth)1aZ bipBsi-

2,4-b r ox

oxyphen?V' sxéx@xze Yz} maﬁﬁqmwgv\@@n}alelc gcid anpydigierreolefin copolymer with 2,2,6,6-
2-(2-hy Qc i Y. 3,5-triazine,
2 (2 e G LR 2 B T R i s

1, 3,5-triazine,

2- (2 hy 8roX¥afides! R ExARBKRILRN cyidhe/Bxdtiftle? - HleTRIPIAIIRBY L b-diodyRxyr | azi ne

[ 2- hydr 5>5yd*4l9(tzbum)@f‘tﬂ%?r%2 tidgdesypr-6 S0t pvetaeniide &2-pihere 2aethyimeamide) - 1, 3,

5-triazing. b: Idﬁ'neth laminopropyl)oxamide, 2-ethoxy-5- tert-but I-2’-ethoxanilide and lts mixture
hydr oxy- 4- oxy- -oép Fiyoxypr opy%oxy 3 phenyl | _y4 6-bis(2,4-dinmethyl)-1,3,5
“triazi wéh gaﬂpopc.y -2'- ethyl -5,4 dl tert-butoxanilide, mlxtures of a- and p- methoxy -disubstituted

(dOdeCYBQﬁM(JeE'aﬂ@%k@%‘é’s@fohléﬁél%%@%&Y&sﬂ%’cé&’&&%ﬁ@?e“y'] 4,6-bis(2,4

di met hyl phenyl )1, 3,5-tri1 azi ne
2- [ 2- hydr oxy- 4- ( 2- hydr oxy- 3- dodecyl oxypr opoxy) phenyl]-4,6 U\ oQ ~~

2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-

1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
(2,4-dinydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethyiphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[4-
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-
dimethylphenyl)1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-



-41 bis(2,4-dinethyl phenyl)-1,3,5-triazine,

2- (2- hydroxy- 4- hexyl oxy) phenyl - 4, 6-di phenyl -1, 3,5- triazine,

2- (2- hydr oxy- 4- met hoxyphenyl ) - 4, 6- di phenyl -1, 3, 5-tri azi ne,
2,4,6-tris[2-hydroxy-4-(3- butoxy-2-hydroxypropoxy)phenyl]-1,3, S{gtgl i R€ap
2- (2- hydr oxyphenyl ) - 4- (4- net hoxyphenyl_-u46- phenyl -1, 3, 5-tri azi ne; ' “’
2-{2- hydroxy-4-[ 3- (2-ethyl hexyl -i -oxy)-2-hydroxypr opyl oxy] phenyl } - 4, 6-

bi s(2, 4-di met hyl phenyl) -1, 3, 5- tr| a2| ne. 3. Metal deactivators, for exanple

N m - g: Szg?(:d%?tg;ﬂ B?WM i?l té|¥2| “(2- rsxﬂr ;ﬂ-ﬂgxylo ?rhaeznylnf 6-diphenyl-1,3,5-

N, N - bi $r€a?z1r@ di 21}@6ﬂoxwtmbthéxmﬁhwmwn@ﬂwérm@m Slﬂbébbnbyﬂméﬁzlnﬁfz -hydrox 4(3
3-sali c&l %){( ? 3] bi sé benz [ i dene oxam d| hydr azi
oxani | | Q4L ?aﬂfmpwvaa M r1a§15d83 *%%t?a IMArevRR xaehenvi )-6-

N, N - di aeetyl1asispainedphygdivamxde-(3 2 fbdx?léﬁék}!g%‘h r@wp}@@wwlpr@hwdraaﬂ de,

N, N' - bi s( allcyloylathlogro ionyl a2|de osphltes and
phosphoriXesd-dimeinyaRemir b3 HRERS phosphlte di phenyl al kyl phosphites,
phenyldlalkyl phosphi t es, trls(nonylphenyl) phosphite, triIauryI phosphite,
trioctadec phos- phite, distear ntaerythritol diphosp

11 o( 2. 4. il Beadialos. SHAAP IS OV ANGE T EB N Y EBUNOh Y aFine,

di phospiy N%xs(?hlﬁ:@x%yﬂh)f&railﬁé tN MubaéL:manﬁéh)mﬂmawcvé@bhé%r@lb@hwwaz@we

bi s(2, 4-di - cuny g entaeryt ritol di

bi s(2 630ﬁ81'@>é?»t'ar5@9y1| 4%%%% afﬁquféﬁﬁca@rwﬂlﬁwrﬁéude apHigls pisppfathaloy!

dii SOde%Hy@?@é%nE@ﬁcﬁ?l%éﬁk@nylﬁ&@@%@hll 1'l\ﬁ‘-dlacetylaldlpoyl dihydrazide, N,N™- bls(sal:cyl
bis(2,4-di-tert-butyl-6-neth g pent aér fitol di phosphit

bi s(2, 406[)(?)1&?%(1‘@&?@2!9& vi%ﬁﬁ(ﬁ‘DCWQWit @PWWWMKWJ%H%sphl te, tri st ea- ryl
sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4 -Dbiphenyl ene

dlphosphonlte _6-
phites Qnites, frrePlerttppefivbesehite dinhesyRliyl ehasphtaphoci n,

i sooct yl4

bi s(2, 4‘pﬂbn§!c§éﬂ<yl ﬁ?lggyﬂute@ f?ﬁg}ﬂ&ﬁkf@h@ﬂw ﬁH&bm@ trﬁ?E'@rZIpéHdsﬁhlte trioctadecy! phos-
bis(2,4-di-tert-butyl - -rretch/ ¥ et hy
6- f | uor #he.4liteargpeaieprthrdedipfiasph elﬂi%ﬁWFe@PWé’ﬁ??W'mhofPB'tez dipedesphosphoc

In, 2, 2'hedtap Hrltbli fhosphite, bis(2,4-di-tert-butylphen ) entae thntold hosphite, b1324d|
(trlethyltrlgﬂ(tB 30%j p_ etra<1tert- uyP yp ry 2p P (hosphlte]

“diy
2- et hyl héwhpbenwpestaérvﬂﬂ@o' qiphespiie, -bbiﬁ¥ Grdi- ier&butu{) ﬁﬁ@rwywln@nzi %ntwyi@ﬁﬁ%pm te,
5-butyl 'dﬁjh%é;m(ﬂe ansfoaeéyl@dpéhtab%ftﬁm&tﬂswcﬁbﬁ@é}@(z 4% ?ereb&iy:oec The

fol |l owi ng hites are especially preferred: Tris(2,4-di-tert- buty?ghenyl)
phosphi tpéﬂkﬂﬁwgaﬁféjmph@ t?é?«i%éu%w terf puiphsny)) Pﬁﬁ@%@ﬂ*ﬁ'ﬁ&@@ﬁpf‘ée trigiea-
(CH3) 3Crﬁ%@5&%ﬁtrlﬁﬁ3§%}1§& t@(r&ﬂ'?’(b& di-tert-butylphenyl) 4,4-biphenylene diphosphonite, 6-

isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz(d,g]-1,3,2-dioxaphosphocin, bis(2,4-di-tert-
butyl-6-methylphenyl)methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, 2,2’,2”-nitrilo-
[triethyltris(3,3',5,5"-tetra-tert-butyl-1,1-biphenyl-2,2’-diyl)phosphite], 2-ethylhexyl(3,3’,5,5-te-
tra-tert-butyl-1,1’-biphenyl-2,2'-diyl)phosphite, 5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-

1,3,2-dioxaphosphirane.
The following phosphites are especially preferred:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phosphite,
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3 CH3 2 -43- 5. Hydroxylam nes, for exanple N, N-di benzyl hydroxyl am ne,

N, N- di et hyl hydr oxyl am ne, N, N- di octyl hydr oxyl am ne, . ,
N, N-di I auryl hydr oxyl am ne, N, N-ditetradecyl hydroxyl am ne, N, N- 06 JUN 2008
di hexadecyl hydr oxyl am ne, N, N-di oct adecyl hydr oxyl am ne,

N- hexadecyl - N-oct adecy( hydr ox- yl am neg43 -

N- hept adecyl - N- oct adecyi hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne derived from
hydrogenated tallow am ne. 6. Nitrones, for exanple

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

al pha- heptyl nitrone, N-Iauryl-al pha-undecyl nitrone, .

N-t et r adedydromlighmet rfodexayrhpie t\N; Brbenkly hexadeainke; 8| Npd@tphydesgRydin, tN,Nne,

N- oct adecy] - al pha- hept cylnitragne,, N-hexade -al - a- hept ad | nitrone,
N ocat adeeyDaREREE, RS ata N Byt I B R R BB BB &

decyldni ltim:aﬁjecbdhgcrltoaﬁamyieq alanmlmaadfe&»eaf ylewlraliv'lémm@ﬁN-H@xhﬁéﬁ“nydﬁtédé@dlhf/dir@m

N, N-di a . oxyl - amne riye rom hydrogenated tall ow am ne. 7.

Tht osyndF T SR desy BNl Bt RGN DY OB i Samines FEh g frof

t hi odi phogogeraited tallowRefioxi de scavengers, for exanple esters of
(3-thiodipropionic acid, for exanple the lauryl, stearyl, nyristyl or
tridecyl esters, nercaptobenzi m dazole or the zinc salt of 2-nercapto-

benzi m dammoges, #bmxachgne Nyt ethizy i Sreap tetyiteoned Nosth A d@snd-methg itFdrdeN-octy -

pentaerythritol tetrakis((3- dodecyl nercapto ropi opate. 9. Pol yam de

D abi 11 B nepyi et B0 BHBA Sa Ol o SrBTALE DA PRPHOSCHA TR Bl o
phos- phexatRcyapeupsitadsty riedries Nafctaiceal 8t a-Ran8adsattronk) N-iRa@t6cyl-al-

co- st abi Li ier s, for exanple n&l a[n' ne, gol éVi yi rrol i done, dicyandiam de,
trial | yPhaEgRiRHPOAlrong. SEOCRRTRA RI0BS PeRPHrF T e &Y PertrdsrakalPi pRle;

pol yam desyinipehe; W-etthaass alphbkakadedyRitminesdrbse asdleal fleth Nne-desyinydrexd/al
salts-of higher fatty acids, for exanple calciumstearate, zinc stearate,
magnesi Gm”l?eqi?é\’fﬁgg',o RESNGRIEEAY 8T sodi um ri ci nol eate and pot assi um

pal mtate, antinony pyrocatecholate or zinc pyrocatecholate. 11. Nucl eating

agents, _far exanpl e inorganic substances, such as talcum netal oxides, such
as ti ta&—ﬁfﬁﬁm ' ’fBFe’f’?é%%é’l'%‘d?'?@'@f"%@%ﬁ%‘i‘%@,ary(‘:Q@é?iﬁ?'@@at@r sul fat es
of, preferably, alkaline earth netals; organic conpounds, such as nono- or

pol ycarboxylic acids and the salts thereof, e.g. 4-tert-butyl benzoic acid,
adi pi ¢ 8cPeroxide SRARANSER{qr EXABPH, edyyaicl rtpdiejoRkinic acid, for example the lauryl,

stearyl, myristyl or tridecy| esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-

benzimidazole, zinc dibutyldithiocarbamate, dioctadecy! disulfide, pentaerythritol tetrakis(p-

dodecylmercapto)propionate.

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

Lo phorus compounds and salts of divalent manganese.

10. Basic co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, triallyl

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate,
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium

palmitate, antimony pyrocatecholate or zinc pyrocatecholate.

11. Nucleating agents, for example inorganic substances, such as talcum, metal oxides, such

as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably,
alkaline earth metals; organic compounds, such as mono- or polycarboxylic acids and the

salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate



6 JUNT V5 -44 or sodium benzoate; pol yneric conmpounds, such as ionic
copolyners (iononers). Especially preferred are

1,3:2,4-bis(3,4" -dinethyl benzylidene)sorbitol, 0 & JUN 2085
1, 3: 2, 4-di (par anet hyl di benzyli- dene)sorbitol, and

1, 3:2,4-di (benzylidene)sorbitol. 12. Fuhlers and reinforcing agents, for
exanpl e cal cium carbonate, silicates, glass fibres, glass beads, asbestos,
talc, kaolin, mca, bariun1su|fate nmet al oxi des and hydroxides car- bon

bl ack, gra mo our.and flo or fibers o roducts,
oynt het LSRR Ben 298 ool i . 3u%f it | Ghsby A ShraRts] EsoBERR

| ubri captesgrreziark sii,3: EeFms(Sm gfmamlbentwdbMyorbaﬁldl Biesl(paatrattysdisenzyli-

flow contr nt s .ght ener.s, flaneproofing agents, antistatic
agent s 3%W§&ﬁnﬂ“%bgﬁ?gd%% B%ﬁ?§¥WW§hones and i ndol i nones, for exanple
t hose dlsclosed in US. 4,325,863; U S 4,338,244; U S. 5,175,312; U S
5,216, 0 252, 643; DE-A-43166 DE- A- 431662 DE- A- 4316876;

EP- A- 05%@&%&@@@%rforse"[aﬁ‘P%ezC%%%‘a@V&”ﬁEﬁf%'cates glass fibres,

phenyl ] gl‘ésg behdst astbedl, Ydic heBrOfrHita badiudilfate, metal oxides and hydroxides, car-
5,7- d| benzofuran

t t et hox h
RN R R A T i e G AR S L
5, 7-di -tert but yl - 3- (4- et hoxyphenyl ) benzof ur an- 2- one,

3-(4-ac -3, 5-dinme i-tert-but I-benzofur one,
3- (3, 5-3&@%@&&5 t552|r8 %R?&‘%‘i‘i?‘ﬁ?"ss'“g”%ﬂ”t?t @HUHJ% r?lp'grﬁéfhtfo’?\%éﬁyz one,
3-(3,4- dddlﬁidé}"c&ﬁ@@t’él fove-cdntedl ateits - dpicyl br@ﬂf%@f—sulﬂarﬁegro@ﬂ@g ager(td, ahtidiatic

met hyl phen i-tert-butyl- benzof ur an- 2- one Am ne oxi des, for
exanpl e3@ %é“%??%%ﬁgﬁﬁqnyétlves as disclosed in U S. Patent Nos. 5,844,029
and 5, 880, 191, didecyl nethyl am ne oxide, trldecyl am ne OXIde tri dodecyl
amne oxide and tri hexadec;rl am ne oxi de. Pat ent Nos. 844, 029 and

5, 880, 1 nd f%ﬁé%@a'eﬁwo%%ﬁl%aﬁ* 18 - et %a’c?‘ 883 t owar ds

the st algle*,laz@xism of stdersopd; QﬁBl §21€852.S. b5 $4di @Elm@dseﬁhat the
thernDpIastlc conposi ti ons may further contain a stabilizer or mixture of

st abi | i Perd 43898t S ArOMPRAR Mo OB PORT égr(i 959 hiGeder et %%O%ve@hﬂxv
stabi | i gessy1-a1r Hr@WL&It@IbenhbngEn @bﬁ@r bes $- di-@é'rggurWICB W@GQBQKOV@XWWM

al kal i ne netal salts fatty aci co-use of am ne

oxi des W'FNBRTHEN- %P%u | iBePsle: 6%%%%(4 PzﬁyﬁgoxyﬁiﬁﬁoiiﬂPB?’?YHQGP%O“%P 2

exenpl i bhgd. 5 7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphe-
nyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl-
benzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(2,3-di-
methylphenyl)-5,7-di-tert-butyl-benzofuran-2-one.

15. Amine oxides, for example amine oxide derivatives as disclosed in U.S. Patent Nos.

5,844,029 and 5,880,191, didecyl methyl amine oxide, tridecyl amine oxide, tridodecyl amine
oxide and trinexadecyl amine oxide. U.S. Patent Nos. 5,844,029 and 5,880,191 disclose the
use of saturated hydrocarbon amine oxides towards the stabilization of thermoplastic resins.
It is disclosed that the thermoplastic compositions may further contain a stabilizer or mixture
of stabilizers selected from phenolic antioxidants, hindered amine light stabilizers, ultraviolet
light absorbers, organic phosphorus compounds, alkaline metal salts of fatty acids and
thiosynergists. The co-use of amine oxides with other stabilizers towards stabilizing

polyolefins is not exemplified.

Further preferred compositions comprise, in addition to components (b) and (c) further

additives, in particular phenolic antioxidants, light stabilizers or processing stabilizers.



Further preferred conpositions conprise, in addition to corrponents (b) and
(c) further additives, in particular phenolic antioxidants,

stabilizers or processing stabilizers. 6 Sri, N, -45 Parti cuI al 1é \Hn’lafae’r'?ed
additives are phenolic antioxidants (item1 of the list), further sterically
hi ndered amines (item2.6 of the list)4s5light stabilizers of the

benzotri azol e and/ or o- hydroxyphenyltriazine class (itens 2.1 and 2.8 of
the list), phosphites and phosphorites (item 4 of the list) and

peroxid [OyI £P unds of . t d 0 ves
(ot obi | PAQEERAo - P ARANES St ARl i s Brietor P T DR SRR ones,
such ashidesed iabénks (Iitem Eﬁamhleenst ) Irghusaléméergbﬁtrﬁaa’s‘gnzbﬁaéelé aB8Br244 or US- A-
5,175, 312 Th i nst ant onta anot her

absor bed kem R AT PRGk ER bty Haet ot Py St B R Ao RRE IR B

oxani | i desthetlibg ahyqbteméqdmemmrmneg@ne@oundse(nmmeﬁ)e@fta@ldstt he a- cyanoacryl at es.
Particularly, the instant conposition may additionally contain an effective
stabilizing amount of at |east one other 2-hydroxyphenyl-2H benzo- triazole;
anot her triAddifiotal additiveazisteilizons) Whizderedisapanieuaily Prefénie@sret fieizekan-2-

ol ast] chBy SLehAR SRR e SPRIARoT HpTA aeRPel Sradcrbing SiB& ants, basic

cost abi j1zess2. further light stabilizers |ike W absorbers and/ or
sterically hindered am nes, netal passivators, netal oxides,

or ganophosphorus conpounds, hydroxyl am nes, and m xtures thereof,
especially megmsemmcorﬁb@enmi ®an aaﬂttioazli;ﬁtajh&m aﬁ@th@ﬂ UMk edeatectad iom

st ear at UV absorbers the 2-(2 Xy benzotri azol e and

5 (o ry BI04 031 T Heziorn e PiAUes. B i SR RGPPYe HEAder od ar nes.
It is Okﬁléfhz@fate%%dfth@glﬁgﬁoﬁwl%gs%lcdlw'EHe' @ﬁahtf@mmlmp%y@umt'ohmr oved
performance, both in |I%@Stabl it fl ame retardancy, be obtai ned

i f the tMERRBpPICASEIvE FarilHRg amamtal ﬁgleaStbé‘éleH*é%’ A RS PDRRET A bR | a

conbi ”altnh%leoafno%efr%”é/ 8- MBAneS bERhaakh anfhhdehselirasmiee & profd ey a(FB' ecul ar
wei ght with a | ow nol ecul ar weight sterically hindered am ne of the

hydr ox yRAioebeBYPe asHecied He'® PIgrARRYS. PrieesRatticizalre ANTONIAN!S SNKFIRG ns to a
; Ingrrae a?%té’fg (3/aling UIBREINt, BBsis bahhbiliZes B Mgkt Sbieies g vealkedkss of |1 ght
and/or S‘terlcally hindered amines, metal passivators, metal oxides, organophosphorus
compounds, hydroxylamines, and mixtures thereof, especially pigments, phenolic
antioxidants, calcium stearate, zinc stearate, UV absorbers of the 2-(2'-
hydroxyphenyl)benzotriazole and 2-(2-Hydroxyphenyl)-1,3,5-triazine classes, and sterically

hindered amines.

It is one of the findings of present invention that an especially improved performance, both in
light stability and flame retardancy, may be obtained if the thermoplastic polymer contains,
besides the flame retardant, a combination of a conventional sterically hindered amine of
high molecular weight with a low molecular weight sterically hindered amine of the
hydroxyhydrocarbyloxyamine class. Thus, present invention also pertains to a flame
retardant composition stabilized against deleterious effects of light and weathering
comprising
A) a thermoplastic polymer,
B) a flame retardant selected from ammonium polyphosphate, halogenated and/or melamin
based flame retardants, and
C) a combination of sterically hindered amine light stabilizers comprising

C1) a low molecular weight sterically hindered amine of the hydroxyhydrocarbyloxyamine

class, and



conprising A) a thernoplastic polymer, B) a flane retardant selected from
‘ammoni um pol yphosphat e, hal ogenated and/or nelamn based flane retardants,

and C) a conbination of sterically hindered am ne |ight stabili 58 "
conprising ) a |low nol ecul ar weight sterically hindered am ne~o \’“@ 93335
hydr oxyhydr ocar byl oxyam ne cl ass, and g3~ -46 C2) a conventional high

nol ecul ar wei ght sterically hlndered amne. Preferred polyners (A) in these
conpositions are as initially explained (a). The hal ogenated flane
retardants useful as conponent (B) in conpositions of present invention may
be sel ect &&) RICORYSIGARA tdamelpatiae WRighbgleriea ks dinsiergsbamile- such as  hal ogenat ed
benzenes, bi phenyls, phenols, ethers or esters thereof, bisphenols,
dlphenyIOX|des aromati c carboxylic acids orpol yaci ds, anhydrides, am des or
i m des’ t her Befferred galmn@mc@dnromes@hgmp@snmnsme@@wmaﬂalaxplameddahal ogenat ed
conpounds; and organic aliphatic hal ogenated conpounds such as hal ogenat ed
paraffins, oligo- or polyners, alkylphosphates or alkylisocyanurates. These
conponent s ahe hemggedtypd Ramarreiardantseusafy! asseapengnt (BBinpanertsgionslospredefi79, 906

R s R S L e o
hal ogenaa@qmatadrgemmrasdanmermﬁy pbenold, @theex anpdters therehf, @rspham@fl or bL om Rg: :d
cotors LR EPHBR BROBR RGBS rofh DRASH IR RRER: MR B B REEeT )
pol ybr orrgratoezycbiafbiextizlor priyde! (DR @B aldgeeatedlcake®u@ds; @mnj,organic ahphatlc

decabr OIH'QBI

ri oL o DPoergey eoflou s e B ot PR UG NIcs of BEVSG: A AERROES )

bi s( 2, 3odakylzoopEmupates.citese combohersphenatge Kridk68h thearraerat @dJ)® pateyitsr esi n,
Nos. 4,579,906 (e.g. col. 3, lines 30-41), 5,393,812; see also Plastics Additives Handbook,
Ed. by H. Zweifel, 5" Ed., Hanser Publ., Munich 2001, pp. 681-698.

The halogenated flame retardant may be, for example, a chlorinated or brominated

compound, e.g. selected from the following compounds:

Chloroalkyl phosphate esters (ANTIBLAZE® AB-100, Albright & Wilson; FYROL® FR-2,
Akzo Nobel),

polybrominated diphenyl oxide (DE-60F, Great Lakes Corp.),

decabromodiphenyl oxide (DBDPO; SAYTEX® 102E),

tris[3-bromo-2,2-bis(bromomethyl)propyl] phosphate (PB 370°, FMC Corp.),

bis(2,3-dibromopropy! ether) of bisphenol A (PEG8),

brominated epoxy resin,

ethylene-bis(tetrabromophthalimide) (SAYTEX® BT-93),

bis(hexachlorocyclopentadieno)cyclooctane (DECLORANE PLUS®),

chlorinated paraffins,

1,2-bis(tribromophenoxy)ethane (FF680),

tetrabromo-bisphenol A (SAYTEX® RB100),

ethylene bis-(dibromo-norbornanedicarboximide) (SAYTEX® BN-451),

bis-(hexachlorocyclopentadieno) cyclooctane,

tris-(2,3-dibromopropyl)-isocyanurate,

ethylene-bis-tetrabromophthalimide.

Preferred as component (B) are brominated flame retardants.



et hyl ene- bi s(tetrabronopht hal i m de) (SAYTEX(r) BT-93),

bi s( hexachl orocycl opent adi eno) cycl ooct ane ( DECLORANE PLUS(r)), %QI ﬁg’nnat ed
.paraffins, 1,2-bis(tribronmophenoxy)ethane (FF680), tet rabrom)-QJ" p’ nallha
(SAYTEX(r) RB 100), ethylene bis-(dibrono-norbornanedi carboxi m de)

(SAYTE) ((r) BN-451), bis-(hexachl orocygl opentadi eno) cycl ooct ane,
tris-(2,3-di bromopropyl)-isocyanurate, ethyl ene-bis-tetrabronophthalim de.
Preferred as conponent (B) are brom nated flanme retardants. -47- Most
preferred flame retardants (B) in these conpositions of the invention are
81) nelam n based flane retardants and/or anmmoni um pol yphosphate, B2)

bi s- (heWb%M%@%bﬁ@ B) ﬁ%ﬁé%ﬁ&ﬁ:tloﬁg’bf the invention are

tris-(2,3-di bronopropyl socyanurat e,
et hyl ene- '3 meiavig 9ased panp aptardaats andicgsl)'nmomum polyphosphate,

1,2,5,6, geB]Z?bB %Q;Hcﬂm?ocfi/}’:gp@n%8@??2%&0!00@@{19& hane-

1, 2- bi s( pent abronophen brono- 2, 2- (bromoret hyl ) propyl)
phosphateB3E§t§e(@|3a¢“D50nﬁﬂpé$@ﬁ)rlé@lCMBhaW€e retardants (B) in these conpositions

of the ingg Eta{,,@@n@fb% %?rab?d?hédh% ihigxpl ai ned for conponent (b). The flane
te

r et ar dant 'S 0 n contained In an amount fromO0.5 to 50 % by wei ght of
the pol yr?él) |1é2 F 69510 axab(om)o-cyae-dograaher r ed dosages for the nost preferred

flame ret @6??%%?\9(1% Rlsg;e%féab%ﬁgbﬁénghl y explained for conmponent (b). The

rati o (B) ositions is preferably in the range from20 : 1
to 250: 1. B7This(3- aitqrm)Eeﬂpromqrﬂmﬁylbmowh)aﬁ@%mrposi tions is often in the range
froml: 5to5: 1. In case that the polyneric substrate (A is a

pol yol efin, the | ow nol ecul ar wei ght conponent (Cl) is preferably used in
about trE@psaaﬂa/ wefernddaharigtardante (Bitin tHeaa cOORYsitiengof tHQ invedorpaetas by

\(Ng ?h;ngr(lt%%e&p@meaqgréo%&lnega(bsS by wei ght of component (C) consisting of

The flame retardant (B) is often contained in an amount from 0.5 to 50 % by weight of the
polymeric substrate (A); more preferred dosages for the most preferred flame retardants (B)

are as initially explained for component (b).
The ratio (B) : (C) in these compositions is preferably in the range from 20 : 1 10 250 : 1.

The ratio (C1) : (C2) in these compositions is often in the range from 1:5 to 5: 1. Incase
that the polymeric substrate (A) is a polyolefin, the low molecular weight component (C1) is
preferably used in about the same or in a larger amount than (C2), e.g. 40 — 95 parts by

weight of (C1) on 100 total parts by weight of component (C) consisting of (C1) and (C2).

In a polyolefin with main component polyethylene, the low molecular weight part (C1) often
will amount about half of the total amount of component (C), e.g. from 40 to about 70, more

specifically from 45 to about 55 % by weight of total component (C).

In a polyolefin with main component polypropylene, the low molecular weight part (C1) often
will amount rather more than half of the total amount of component (C), e.g. from 50 to about

90, more specifically from 60 to about 85 % by weight of total component (C).

Under such conditions in a polyolefin, the low molecular weight component (C1) may also be
of the hydrocarbyloxyamine class. Thus, another object of the invention pertains to a

composition comprising



I'n a polyolefin with main conponent pol yethylene, the | ow nol ecul ar wei ght
part () often w |l anmount about half of the total anmount of conponent
(O, e.g. from40 to about 70, nore specifically from45 to abouf] @S\Mggbw;;
wei ght of total conponent (C). In a polyolefin with main conmponent =~ =7 7™
pol ypropyl ene, the |ow nol ecul ar wei ghtgpart (C) often wll anount rather
nore than half of the total anmount of conponent (C), e.g. from50 to about
90, nore specifically from60 to about 85 % by wei ght of total conponent
(© . Under such conditions in a polyolefin, the | ow nol ecul ar wei ght
conpone®ta pay9lelifay al so be of the hydrocarbyl oxyam ne class. Thus, another
obj ect f ' j i - P b S /5485140 A
Pl yol et B e G S o Ao Sl Dy

hal ogenkased flamg/reterdatadnd based flame retardants, and C) a conbination of

Ceri o . Li Cabil i _ el b
vetght op Y Fop ettt aR hpBkaRAhe |GRGBIATR SR B 100 P T oY i o
wei ght weightiaf dtehcampedene)ani ne of the hydrocarbyl oxyani ne class, and C2)

5to 60 t j ' cQnV. ' I I j erically
hi nder edpégrﬁ% ntg?ésxkﬁiég rb&wﬁ%%}ﬁteaclgF’a’ﬁ&%ﬁ%elgﬁ%ﬁr@’Ifﬁ“ﬁ?ﬁ&’%ggéfmﬁre\e of the
hydr oxy hyttidozartydxyryéard clessornd where appropri ate, hydrocar byl oxyam ne cl ass

(d) wusu Ve , u i . . ] .l
speci al 1708 W B LA el B BRSSP e d g
conmpoundsgmieach fulfilling the nol ecul ar weight condition. Especially
preferred are, for exanple,
1- cycl ohexyl oxy- 2, 2, 6, 6-t et ranet hyl - 4- oct adecyl am nopi peri di ne;
bi s( 1- otheylbaxyel2cRabbeifht s ity himgeed @erine bhthd -hy tjoxgeioerieyloxyamine or,
bi s(1-cycl ohexyl oxy-2,2 6, 6-tetranmethyl pipe ridin-4-yl) adipate; .
1. C2- ny W BB a Ry Pt oy PP AT ke BB el S iom b SRR Sieiont
6, 6- t etmageldy toi quer §/dioh @spedidily 300gh 80D Igknall hmayeieghte atrepdudldrw rhikineer ed
am ne (C%Z cl)mlp%ur?c]ics, tegce:h ?u?ﬂl\l/negntwe%]o écuﬁa}mveeight condition. Especially preferred are, for
example,
1-cyclohexyloxy-2,2,6,6-tetramethyl-4-octadecylaminopiperidine;
bis(1-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate;
bis(1-cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) adipate;

1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethylpiperidine.

The high molecular weight sterically hindered amine (C2) is of the conventional type
containing 2,2,6,6-tetramethyl-4-piperidyl moieties whose nitrogen atoms are unsubstituted
(secondary sterically hindered amine) or substituted by alkyl, especially methyl (alkylated
tertiary sterically hindered amine) or are part of a polymeric backbone (polymeric tertiary
sterically hindered amine). It usually is from the molecular weight range 1200 to 10000 g/mol,
especially 1500 to 5000 g/mol. Examples for such compounds useful in the composition of
the invention can be found among those listed under item 2.6 above, e.g. the following

compounds:

Examples for secondary sterically hindered amines of high molecular weight




containing 2,2,6,6-tetranethyl -4-piperidyl noieties whose nitrogen atons are
unsubstituted (secondary sterically hindered am ne) or substituted by

al kyl, especially nethyl (alkylated tertiary sterically hindered am ne) or
are part of a polymeric backbone (polymeric tertiary stericallyf)hi gl eens
amne). It usually is fromthe nol ecul ag-wei ght range 1200 to 10000 g/ nol,
especially 1500 to 5000 g/ nol. Exanples for such conpounds useful in the
conposition of the invention can be found anong those listed under item 2.6

above, e.g. the followi_nhg conpounds: Exanples for secondary sterically
hi ndered am nes of thi gh nol ecul ar weight -49- JUN2 HHH NN N(CH2)6 N
- 1--N( 6, N H NYN CH3H N CH3HC Hey -HCH3 CH3H2CH3 n N H H N N
N- ( CH2) - NN EHp) s NN N n OHHIla- \ laHs
N—(CH,)s—N—? —N—(CH)5N——F—H
H NN
CH, CH
N~—~——=c-tn,
CH,;M2CH,
b —n .
H B H Ho
N N N N
N—(CH,)s—N—— N —N—(CH,) - N———H
Ny N
T
N
—[Oj —in
B H H
(i:aHs N N C,H,
C H;——N N——C,H,
=N N N=<
N\ />' N-C,H,, N——K\"—— N—-CGHE——N—<\ 2
; ! \—{
CH,—N \l/ li‘——CAHg,
CH, N CyHy—N N C,H,
H H
H
— B 1 |

where n is mainly from the range 3-5.

Examples for methylated tertiary sterically hindered amines of high molecular weight




NNNCANHN |I'" NCsHz NNA N NCQCalls-NT NCali.
Hn where nis minly fromthe range 3-5. Exanpl es

for nethylated tertiary sterically hindered am nes of hi gh nol ecul ar wei ght
-50- CHB CH3 CH3 CH3 N N(CH2)s N' r--N(CH2)6 NH H NYNN) a J{}Nmma;
n as defined above; R-NH (CH2)3-N(R)-66H2)2-N(R)-(CH2)3-NH R wherein 'S
CH3 CH3 N,/ N /N N (CAS-No. 106990-43-6). Calls IT C4Hs

- NCHs CAHs-

N NN
CHCas-Ns HCA s
t

N
a

CH, CHy CH, CH, _
N N N\L !
N—(CH,)s—N———" —N—(CH,)=N H
NN

Q|

R-NH-(CHa)s-N(R)-(CH2)o-N(R)-(CHz)a-NH-R,  wherein R is

with n as defined above;

N (CAS-No. 106990-43-6).
cH SN CH,

NTN

Example for polymeric tertiary sterically hindered amine of high molecular weight

— CH, _
CH,
My: >2500;
H—1-0 N—CH;—CH;—0 ! CH;—CHj ! o—cn, (Mn:>2500;
CH, -

3

CAS-No. 65447-77-0).

Especially preferred compounds of component (C2) are those containing 2,2,6,6-tetramethyl-
4-piperidyl moieties whose nitrogen atoms are unsubstituted or alkyl, especially methyl
substituted. Especially preferred compounds of component (C2) are also containing triazine

moieties as structural backbones.

In general, component (C) is contained in an amount from 0.01 to 10 %, preferably from 0.05
to 5% by weight, especially from 0.1 to 3 % by weight, based on the polymer component (A).
The weight ratio (C1) : (C2) preferably ranges from 1 : 10 to 10 : 1; most preferably from 1 : 1
to10: 1.



NyN Exanple for polymeric tertiary sterically hindered am ne of high

nol ecul ar weight CH3 CH3 0O OHONCHZ CHZ O CHZ CHZ O CH3 (Me: >2500; CH3
M CH3 CAS-No. 65447-77-0). Especially preferred conpounds of conp@&nflIiC2)5
are those containing 2,2,6,6-tetranethyl- 4-piperidyl noieties whose
nitrogen atons are unsubstituted or alkyl-, especially nethyl substituted.
Especially preferred conpounds of conponent (C2) are al so contai ning
triazine noieties as structural backbones. In general, component (C) is
contained in an amount fromO0.01 to 10 % preferably from0.05 to 5% by

wei ght, especially from0.1 to 3 %by weight, based on the pol ynmer conponent
(A). Threrthei @hiponahis@ptiChally(t€B upeefrethasd yormpargesisfof ¢ra ibventid@, hed 10 © 1;
nost pref&r(g%ltcﬁ f.rorpl A to..%O: 1. .6 JUN '2101111151 -51 Further
conmponefM&n SRROINRT R B&ES ALY YiSPENeSe conpositions of the invention, and
met hods of using them are as initially explained. The foll ow ng exanpl es
are for_ljll strative purposes Onﬂlﬁ}ﬁ and are not to be construed to |imt the
i nst ant PRVERMSEREMRIRR AR ATEYSURH YR BURB0RSS OHANY BERIIAPE cendesiddp My

t enper atwy iBstaft infdiRiohanely ARNASGYhAPSaN IFRBASteATIR rANre IS aWsthBs@naL er Wi se
vol unme w parts by weight 1Hnnr

indicated. Abbrevjations: v parts bg{ i
nucl ear faiGREe ?9‘%%@0’?1%{%@&@‘?\?{\)@()5 Ryfweight Upjess pieswispandicai@t ry (atomic units)
amu nol egylalatiwes-ght in g/nol (= atom c units)

Y parts by volume
w parts by weight
f Hnmr nuclear magnetic resonance (NMR) of 'H
m/z mass spectrometry (atomic units)
amu molecular weight in g/mol (= atomic units)
Mh number average of molecular weight (usually determined by GPC)
PP polypropylene
PE polyethylene

PE-LD low density polyethylene (LDPE)

Sterically hindered amines of the hydrocarbyloxyamine or hydroxyhydrocarbyloxyamine class

(present component c) for use in the examples are the compounds

X
0 C17H35
ct disclosed in example 73 of US pat. No. 6,271,377,
\
L
OH
c2 mixture of compounds with main component of the formula

R{NH-CHCHyCHaNR2CH CHoNRZ;CHL,CHL,CHNHR,

wherein 3 of Ry, Ry, Rs and R, are residues of formula



M nunber average of nol ecul ar weight (usually determ ned by GPC) PP

pol ypr opyl ene PE pol yethyl ene PE-LD | ow density pol yethyl ene (LDﬁEé | %005
Sterically hindered am nes of the hydrocarbyl oxyam ne or JUN 20

hvdr oxyhydr ocar bvl oxvam ne class (present conponent c) for use in the
exanpl es are the conpounds O 0 C 17R35,£1 disclosed in exanple 73 of US pat.
No. 6,271,377, N O OH c2 mxture of conmpounds with nmain conponent of the
formula R1I NH CH2CH2CH2NR2CH2CH2NR3CH2CH2CH2NHR4  wherein 3 of Rl, R2, R3
and R4 are residues of formula 06 JUN 3111"T'55 52 C4H9\ N -O 4N and 1 of
R, R, R3and R4 is hydrogen N \'N Y N -O Hyc/ (c2 is disclosed in exanple
3 of US- 5844026) H C CH3 ., 3 03 H17 C8-O-N O11 (CH2)8 110
N-O C 8H17 CH H3C CH3 G—EBQQ

and 1 of Ry, Ry, Rz and R4 is hydrogen

*\% Q

H,C 4

(c2 is disclosed in example 3 of US-5844026)

.o Ot 5 5 HiG o,
c3 H,,C4-0O—N O——U(CHZ)E—H—O N—O-C4H.,
H,C CH,
CH, H,C
C4H9 HC,
N 1 |
}1——-———N———OHZ)S—-—N ———N—(CH);—N —N
NN NN |
CH, H3C HC CH, HC CH, HC,
CHy HC N HC T CH, HC T CH,
0
T —CH, H H HC,—N ° H HC,—N
CH, \
2 O CHy HGC j(CHs CHy CHy CH,
c4 He TN o
0
CH.

(example 2 of US-6117995).

Further stabilizers used in the examples are compounds of formulae
A R-NH-(CHz)3-N(R)-(CHa)2-N(R)~(CHa,)s-NH-R (CAS Registry No. 106990-43-6)




CAH9 H9Ca N N (CH2)5-
1-30 h CH H3C CH3 H3C
CH3 HBC NCH3 i OO
CH3 013 CH3 CaHy C4 H3C N CH3 O CH3 (exanple 2 of US-6117995).
stabilizers used in the exanpl es are cggpounds of formulae A

R-NH (CH2) 3-N(R) - (CH2) 2- N(R) - (CH2) 3-NH- R (CAS Regi stry No. 106990-43-6) -53

N NL---N-(CHz)6-N 1 N~\N NN NN jn NN Y HaC- CH3

f CH3 J ' SCa xX C'H9 | H3C N CH3 H3C N CH3 H3C i

N-Cathy 0 O H9Ca--N NgCa-N I AHO CH H I 1 @3\&&4.%3
urt her

LA

CH3 CH3 N where Ris the group NNN, C4H- ~'" ~ Calls NI, N B poly
[[6-[(1,1,3,3-tetramethyl butyl) amino]-1,3,5-triazine-2,4-diyl]([(2, 2,6, 6-
tetramet hyl - 4-pi peridyl) i mno] hexanet hyl epg CH

bis(2,2,6,6-tetramet hyl pi peridin-4-yl)-sebacate ((CAS-No. 52829-07-9) D

ol i gomer ( CAS- No. wﬁé?‘e‘llzl'igt%éo roS’J t he fornmul N
d CHy” \QN“N/ “G,H,

|

B poly [[6-[(1,1,3,3-tetramethyl butyl) amino]-1,3,5-triazine-2,4-diyl][[(2,2,6,6-
tetramethyl-4-piperidyl) imino] hexamethylene [(2,2,6,6-tetramethyl-4-piperidyl)
imino]] (CAS-No. 70624-18-9)

[(2,2,6,6-tetramethyl -4-piperidyl) imnok]n( -3 70624-18-9) C

C bis(2,2,6,6-tetramethylpiperidin-4-yl)-sebacate (CAS-No. 52829-07-9)
D oligomer (CAS-No. 65447-77-0) of the formula
_ CH, -
CHy Q Q
H—O N—CHZ—CHZ—o——H—CHZ—CHZ—M———O—-CH3
CH
— CH, "

0 _
E HO o;é_—/>—7<

CH
Ho O

N CH,
ZN
N
F ~

cl N
CH,
H,C



CH3 CH3 OO HONOC-ICHCHCH -0-CH3 z Oz- zs CH3 nCH3 OE HOOHO
HBCCH3 NCH3 FCO aN CH3 H3CCH3 t" 6 -54 OOHGI / /| OC8HL7
Conmpoundsc2, c¢3 and A-G are comercial stabilizers available from 'ﬁ)a,}i??-j 2
Specialty Chem cals. Exanple 1 Sanple preparation: Polyner powder and o
stabilizers are pre-mxed (Henschel mixgr, 800 rpm roomtenperature),
pi gmrent powder and flane retardant are added as concentrate in PP and
honogeni zed in a drum m xer. Further honpbgeni zation and granul ation is
achieved by extrusion (Collin(r) twin screw extruder, max 200C, 100 rpn).
Subsequently, the mxture i proggssed into a flat filmby nmeans of a single
screw extruder (max 200C, 71D rp equi pped with a correspondi ng nozzl e

(sanpl eGdi mensi on 2mn O
OC.H

8 17

Compounds c2, ¢3 and A-G are commercial stabilizers available from Ciba Specialty

Chemicals.

Example 1

Sample preparation: Polymer powder and stabilizers are pre-mixed (Henschel mixer, 800

rom, room temperature), pigment powder and flame retardant are added as concentrate in
PP and homogenized in a drum mixer. Further homogenization and granulation is achieved
by extrusion (Collin® twin screw extruder, max 200°C, 100 rpm).

Subsequently, the mixture is processed into a flat film by means of a single screw extruder
(max 200°C, 70 rpm) equipped with a corresponding nozzle (sample dimension 2mm
thickness, 10 cm width).

Weathering: Punched samples are exposed to accelerated weathering (Atlas® WOM Ci 65,

0.35W/m? (at 340nm), 102 min dry, 18 min water spray, 63°C black panel temperature. The

effect of weathering on the surface is assessed in the following manner:

Visual inspection of chalking (chalking indicates decomposition on the surface).

Gloss: Minolta; degradation of surface reduces the reflection of polarized light (60° gloss as
defined in DIN 67530).

A E: Colour change (according to DIN 6174).

Formulation:

84 parts by weight of polypropylene-ethylene copolymer (Novolen® PPG 1022),

15 parts by weight of a PE-based flame retardant masterbatch containing 51% by weight of
ethylene-bis-tetrabromophthalimide (b4) and 17 % by weight of Sb,Os3,

1 part by weight of TiO, and

0.2 parts by weight of blue pigment (Cromophtal blue 4GNP)



t hi ckness, 10 cmw dth). Wathering: Punched sanples are exposed to

accel erated weathering (Atlas(r) WoM C 65, 0.35Wn2 (at 340nnm), 102 mn
dry, 18 mn water spray, 63C black panel tenperature. The effect of

weat hering on the surface is assessed in the follow ng manner: Vi8u@aljii 2005
i nspection of chal king (chal king indi cgges deconposition on the surface).

A oss: Mnolta; degradation of surface reduces the reflection of polarized
light (60 gloss as defined in DIN 67530). A E: Col our change (according to
DI N 6174) Formul ation: 84 parts b i ght of polypropyl ene-ethyl ene

copol ynéhd étﬂemré@ﬁshpwcs"lé@éy“%sg Evmet SRy iR Yt Mo By VF@’B&ZM Plhne

retar dagfrmiRgb®) bat ch containing 51 % by wei ght of

et hyl ene- bi s-tetrabronopht hali m de (b4) and 17 % by wei ght of Sb203, 1 part
by weight of TiO2 and 0.2 parts by wei ght of blue pignent (Cronophtal bl ue
AGNP) - 9Bs rérgqug];@gydwnz,ﬁrt@e RoneWien the follow ng table (anmounts given in
% by weight of the total fornulation). The results are shown in the
following table. -56- Table: Surface assessnent after weathering for 2000 h
Exp. # Stabilizers Visual Aoss A E a none chalking 3 5.9 b 0.3%cl
unchanged 53 1.5 0.1%B 0.2%F 0.3%C o* 0.1%B chalking 8 4.6 0.2%F d
0.3% c1 unchanged 51 2.8




0.1%B 0.2%E 0.3%Ce * 0.1%B chalking 8 5.9 0.2%E * conparative

exanpl e Sanpl es containing the conbination of flame retardant and sterically
hi ndered ami ne of present invention show no chal king, better gl ossﬂan@{j;g 2005
distinctly |l ess colour change than sanples wherein present conponent c has
been repl aced by another sterically higgpdered am ne. Exanple 2 Sanples are
prepared and subjected to accel erated weathering as described in exanple 1.
Formul ati on: 89 parts by wei ght of poI ypr opyl ene- et hyl ene copol yner

arts ht of a PE based fl anme retardant

Novol PPG 1022
ﬁraster&%&‘% Hgﬁ?ea?ﬁe)ﬁif”%@#‘ﬁywﬁé gﬁfﬂg 2000 h

tris-({2, 3-di bromypropyl)-1socyanurpate (b3) and] 15 % Sb203,]1 part_Dby wki ght
of Ti OF*Rnfl DSEOIRPESS by wei ght of | bl u¥SSRgment (O@XMoht al bl ud BG\WP) | and
stabillizers as shown in the followng table (appunts given!in % by weight of
the total fof ation). The results %g,kﬁ,@own in the follpw ngstable. |0 JUN
-57 Table: Surface assessnment aftef weathering|for 2000 h Exp. # Stabilizers
Vi sual—&oss ASJ%CFI nonme chatkimy 875 b 08%ciunchanged—58—1—7—0. 1% B
0.2% k, 0. 3% @ unchanged 53 15
0.1% B '
0.2% F
0.3%C
c 01% B chalking 8 4.6
0.2% F
q 0.3% ct | unchanged 51 58
0.1% B '
02% E
0.3% C
e 01% B chalking 8 5.9
0.2% E

* comparative example

Samples containing the combination of flame retardant and sterically hindered amine of
present invention show no chalking, better gloss and distinctly less colour change than
samples wherein present component ¢ has been replaced by another sterically hindered

amine.

Example 2
Samples are prepared and subjected to accelerated weathering as described in example 1.

Formulation:

89 parts by weight of polypropylene-ethylene copolymer (Novolen® PPG 1022),

10 parts by weight of a PE based flame retardant masterbatch containing 30% by weight of
tris-(2,3-dibromopropyl)-isocyanurate (b3) and 15 % Sb,0s,

1 part by weight of TiO, and

0.2 parts by weight of blue pigment (Cromophtal blue 4GNP)

and stabilizers as shown in the following table (amounts given in % by weight of the total

formulation). The results are shown in the following table.



C0.1% B chalking 12 6.4 0.2%F d 0.3%c3 unchanged 57 3 0.1%B 0.2%E e
0.3% cl unchanged 63 2.3 0.1%B 0.2%E 0.3% Cf * 0.1%B chal ki 14 7.1
0.2% E conparati ve exanpl e Repl aci ng conpound c3 in the above exzﬂ:gléUHyj?mﬁe
sanme anmount of c2 or c4 also leads to superior properties. Exanple 3 Sanple
preparation: Polynmer powder, flanme retardant and stabilizers are pre-m xed
(Henschel m xer, 800 rpm roopmtenperature), pignent is added as
concentrate in PE-LD and honogenized in a drum m xer. Further

honogeni zati on and granul ation is achieved by extrusion (Berstorff( twn
screw extruder (max 220C, 100 rpn). Test sanples (44 x 68 x 2 nm are

obt ai ne_jﬁ Swiapeesse&smambaitehw&gaﬂﬁe&mgébbzmo ra plastification tenmperature of

max 20p€E—antdra—form 1g LCllpCl at-urerof—50E—Aceel-erated—weather R1¥) are
assessixy. #of| Sthglizaspl es is done gs dedsuwadalbed |in eGespl e 1. JUM E-58
Forrmulgtion: | 73 parts by wei ght of] pol ypropyl ene-ethyl ene [copol yner (Appryl
(r) 3060), 23 parts by wei ght of mEIam n pol yphosphate (flanme retardant] bl,
Mel apur?r) P Afg’)"e 2 parts by weight| of® 9 pi gnent fast er hat ch (25LO%
Cronoppt-al—blue AGNRin PE-LD)— 015 parts-by veight of -a gomrercial
phenol j ¢ anti|&3 @&t (1 : 1 mxturd ofindnahgéd. 4-di-t:
b 58 1.7
0.1% B
0.2% F
0.3% C
c 01% B chalking 12 6.4
0.2% F
d 0.3% c3 unchanged 57 3
0.1% B
0.2% E
0.3% c1
unchanged
e 0.1% B 63 2.3
0.2% E
0.3% C
f 01% B chalking 14 7.1
0.2% E

* comparative example

Replacing compound ¢3 in the above example by the same amount of c2 or c4 also leads to

superior properties.

Example 3
Sample preparation: Polymer powder, flame retardant and stabilizers are pre-mixed

(Henschel mixer, 800 rpm, roopm temperature), pigment is added as concentrate in PE-LD
and homogenized in a drum mixer. Further homogenization and granulation is achieved by
extrusion (Berstorff® twin screw extruder (max 220°C, 100 rpm).

Test samples (44 x 68 x 2 mm) are obtained by compression moulding (Engel) at a
plastification temperature of max 200°C and a forming temperature of 50°C.

Accelerated weathering and assessment of the samples is done as described in example 1.



but yl phenyl ) phosphite and pentaerythritol tetrakis[3-(3,5-di-t-butyl-4-

hydr oxyphenyl ) propi onate], available from C ba Specialty Chem cals) and
stabilizers as shown in the follow ng table (amounts given in @6ﬂp§m§ugh%gqf
the total formulation). The results are shown in the following table.
Tabl e: Surface assessnent after weathermgng for 1000 h Exp. # Stabilizers
Visual oss AE a 0.2%A chalking 5 23.9 0.2%D b 0.133% A unchanged 19
3.9 0.266%cl conparative exanple Exanple 4 Sanple preparation,
acceler@%ﬁqlgﬁ .hering and assessnent of the sanples is done as described

i n exanple $9E6r nul ation: 82 parts by wei ght of polypropyl ene-ethyl ene

copol yneg (pappby weldht ogﬁ@%ropﬂlanélam?/ﬁénbbow%ﬂbi (Apryl ® 3060),
bi s- (hexachl or ocycl opent adi eno) cycl ooctane (flame retardant b2, Dechloran

Pl us (DRSS #apaby sveight wbinglamiopolgbRapnatepéams rétardeast ghtMelfpin@i8 46) gment

terbatch (10% O tal blue 4GP, i _ 0.15 . wei ght of
Commor oral GHEREMAISTARL PbaPsli ™ (Ea a4 [ rapopnauis snP/p R85 °F @
EuéI yl ph@ﬂw pasaspheitet (tﬁmmﬁélﬁlﬁn gflhérfoili& ahtidéaiarnaki s{ a’ﬁ)ft?ﬁe@é?i’is@:bldfﬁ-%ﬂ - 4;1I

I OX en ro nat e. avyal | a Jrom a Cla em cal s an
oY oot P SRR R Y B gl B R e S i T o6 by el aht of
t he tpt al  hiyororybradny ivbpiohbe] rswalddis freneCish gpacialy Chemicals) owi ng table. -59-
\T,?SLSI- g%gggga%@zg%s%?;agﬁgﬁ}p gﬁ%ﬁg%a il gaf%?an?sr w20 O EXRaighh Ptilota 28" S

formulation). The resuilts are shown in the following table.

* Table: Surface assessment after weathering for 1000 h

Exp. # | Stabilizers Visual Gloss AE

a* 0.2% A chalking 5 23.9
0.2% D

b 0.133% A unchanged 19 3.9
0.266% c1

* comparative example

Example 4
Sample preparation, accelerated weathering and assessment of the samples is done as

described in example 3.

Formulation:

82 parts by weight of polypropylene-ethylene copolymer (Appryl ® 3060),

12 parts by weight of bis-(hexachlorocyclopentadieno) cyclooctane (flame retardant b2,
Dechloran Plus ®),

4  parts by weight of Sb,O3

2 parts by weight of blue pigment masterbatch (10% Cromophtal blue 4GNP in PE-LD)

0.15 parts by weight of a commercial phenolic antioxidant (1 : 1 mixture of tris(2,4-di-t-
butylphenyl)phosphite and pentaerythritol tetrakis[3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate], available from Ciba Specialty Chemicals)

and stabilizers as shown in the following table (amounts given in % by weight of the total

formulation). The results are shown in the following table.



0.2% C b 0.2% A unchanged 35 0.7 0.2%cl conparative exanple Exanple 5
Sanpl e preparation, accel erated weathering and assessnent of the rrpl es is
done as described in exanple 3. Fornulation is identical with tf@“odHNof
exanpl e 3 except that the nelam n polyphosphate flanme retardant is repl aced
by the sane amobunt of amoni um pol yphagphate (flanme retardant bl; Exolith
(r) AP 752). Results are shown in the followng table. Table: Surface
assessnment after weathering for 1500 h Exp. # Stabilizers Visual Aoss A E
a* 0.2% A chalking 5 21.4 0.2%D b 0.2% A unchanged 28 3.1 0.2% cl
conparati ve exanple -60- Exanple 6 Sanple preparation, accel erated .
weat heriT [@eﬁt&i:rfasesammbnodftdrmwmmm&s1|090¢h0ne as descri bed in exanple 3.

For n-ul + Q2 Aart Iha s \Anl abht n'F naol VI OE onviona ot b oano-conol v nor fVAerryl

AR Je PSRy We-gnt—ePo-ypropyrehe et-hyt-ene—gopolyrers

(r) 306Qxp. 4 patdmlideys wei ght of tri $(3- iap- 2, 2- (braessret hyl ) pr opyl )
phosphat (flage retardant, FR 372 from Dead Se¢ Brom ne), 2 parts by weight
of Sh2(3 27 pafts by weight of blue pi grrent masterbatch (10% Cronopnhtal bl ue

AGNP il PRLD) 03585 parts by weight ofchalk¥@nmercial ghenol iic antdbxidant (1
: 1 mXture of ptde 8 2, 4-di -t- butyl phenyl ) phosphite and pentaerythritol
tetrakils[ 3-(3,5-di-t-butyl -

b 0.2% A unchanged 35 0.7
0.2% c1

* comparative example

Example 5

Sample preparation, accelerated weathering and assessment of the samples is done as
described in example 3. Formulation is identical with the one of example 3 except that the
melamin polyphosphate flame retardant is replaced by the same amount of ammonium
polyphosphate (flame retardant b1; Exolith ® AP 752). Results are shown in the following
table.

Table: Surface assessment after weathering for 1500 h

Exp. # | Stabilizers Visual Gloss AE
a* 0.2% A chalking 5 21.4
*1 0.2% D
b 0.2% A unchanged 28 3.1
0.2% ct

* comparative example



hydr oxyphenyl ) propi onate], available from C ba Specialty Chem cals) and
stabilizers as showmn in the follow ng table (anobunts given in % by wei ght of
the total formulation). The results are shown in the follow ng te{pEﬁeQUN 0t
Tabl e: Surface assessnent after weathering for 1500 h Exp. Stabilizers o
Visual Goss AE a* 0.2%B chalking 67-6 0.2%C b 0.2% A unchal ki ng 56
0.4 0.2%cl c 0.4%cl unchalking 56 0.3 conparative exanple Exanple 7
Sanpl e preparation, accel erated weat heri ng and assessnent of the sanples is
done as__de c%ibed in exanple 3. Formulation: 88 parts by weight of

pol ypro%qf@n%-et hyl ene copol ymer (Appry( (r) 3060), 0\ JUN 2E -61 8 parts
by wei ?mmplé m@%mmm@aaemrﬁ(maﬁém@mmf . bésnﬁédt@lﬂme[)airmlemiﬁtddn?,agl

Saytex(r) 8010. 4 parts by weight of Sb203 2 parts by weight o ue

pi gnentd%'?&&?%‘?&@a‘{xéﬁ“pfel%%Crormpht al blue 4G\P in PE-LD) 0.15 parts by

wei ght Bérmaulgieaner ci al phenolic antioxidant (1 : 1 mxture of tris(2,4-di-t-
but yl phenyl ) phosphite and pentaerythritoi tetrakis[3-(3,5-di-t-butyl-4-

hydr oxy$vh e?if1s) B wpipeirdrelyprepy e inderte eapolymes (Apriyi ®13060kheni cal s) and

tho total PYoTaR Rl iRl AR BB ol fRriete BROT
Tabl e: Sur37ciora$sedsiaerBroafingr weat hering for 750 h Exp. # Stabilizers
Visual & 088t Fueight of SbaO,

2 parts by weight of blue pigment masterbatch (10% Cromophtal blue 4GNP in PE-LD)

0.15 parts by weight of a commercial phenolic antioxidant (1 : 1 mixture of tris(2,4-di-t-
butylphenyl)phosphite and pentaerythritol tetrakis[3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate], available from Ciba Specialty Chemicals)

and stabilizers as shown in the following table (amounts given in % by weight of the totali

formulation). The results are shown in the following table.

Table: Surface assessment after weathering for 1500 h

Exp. # | Stabilizers Visual Gloss AE

a* 0.2% B chalking 6 7.6
0.2% C

b 0.2% A unchalking 56 0.4
0.2% c1

c 0.4% c1 unchalking 56 0.3

* comparative example

Example 7
Sample preparation, accelerated weathering and assessment of the samples is done as

described in example 3.

Formulation:

88 parts by weight of polypropylene-ethylene copolymer (Appryl ® 3060),



a 0.2%B Chalking 10 6.5 0.2% 0.1% b 0.13% A Unchanged 38 5.3 0.27%cl
0.1% conparative exanple -62 JUN z. WHAT IS CLAIMED I'S: 1. A process for
inmparting light stability and flame retardancy to a thernopl astig gquwgﬁs
(a) by addition of a flane retardant (b) and a sterically hindered am ne
(c), which process is characterized i®fthat the flanme retardant (b) is

sel ected fromthe group consisting of bl) nelam n based flane retardants
and/ or ammoni um pol yphosphate, b2) bis-(hexachl orocycl opent adi eno)

AR N S T U ——

and the ssgnexa@lgbyo hi nder ed amne (c) is selected fromsterically hindered
amne light stabilizers of the hydrocarbyl oxyam ne or
hydr oxyhy RS ERYeieRYAMEs cl ass which are conmpounds containing a group of

the forpul gars by dight Mlbfae @m@ﬁﬁﬁgst&ba@amé% c@ﬁ%phtmam@m@mlrvpehbﬂ of 1

to 4 carbon atons or are together pentanethyl ene and E, C, -C, 8al kyl,
C5- C, 2cY-¢P sartk Py weightot Temameresiiphegelicrntipgidant (¢ édP‘KWe 0@9'15@3 26%1 oal kyI or
CL- C15ar al k) pRaehoRisoits Ghalsnailmiribbeskidia. 8 Beiabolali ¢ part by 1.3 O

groups. 2. ocess of claim1 for ‘i nparti ngs out door weathering stability and
fl ame ret ahd@smopherylgropionate], avallab[e from Ciba Specialty Chemicals)

and stabilizers as shown in the following table (amounts given in % by weight of the total

. formulation). The results are shown in the following table.

Table: Surface assessment after weathering for 750 h

Exp. # | Stabilizers Visual Gloss AE

a* 0.2% B Chalking 10 6.5
0.2% C
0.1% G

b 0.13% A Unchanged 38 5.3
0.27% c1
0.1% G

* comparative example




t hernopl astic polynmer, which is a polyolefin. 3. Process of claim1 wherein
the sterically hindered amne Iight %gbi lizer of conponent c is a cyclic
sterically hindered am ne conformng to the fornular'~~G NOE (1) Gz
wherein G and &2 are independently alkyl of 1 to 4 carbon ato zpumj c;aw'
t oget heyHpertammidtylsene, and E, is C -C eal kyl, C5-C 2cycl oal kyl or

C -Csaralkyl; or E, is C-C,,al kyl, C5-Cl12 cyclo-al kyI or C -C 5aral kyl
each of which is substituted in the aliphatic part 1-3 OH groups; Tis a
di val erft? BPEREAI%E MPagrLgt SP@H%*’P%@”F(S“@S?P&V B ath r@PWﬁﬁ“&”W")”f% form together
wi t h t lheaddiiondierflache satardeet (b) ¢ndegenicaly ndeaaticintifeeck wiochouiedeesimar y car bon at onms
subst i 88k rib¥ iGihat tREWmSHetarBark | [bY% sel@cﬁed&ioﬁw‘tﬂ@ﬁ?@@d’&%x@nb phatic ring structure,
especi al pol ymeri ¢ hi ndered

me or
ani ne rm%)éé’lﬂag’ 'ﬁﬁ&eéjqqa%ﬁqr%agts 3838 EI”B'??”'“B‘fpogq}?S%qa%y ester or isocyanate with
a conpoubd bigf(hexpaslofogycipp¢riedieny) oygieocteden E, contains 1 OH group and T is
- CHZ- CH( g}){)nsq:ﬁzdbmhﬁpr%y|)nsocy1,hhh@963 or is a sinple diester or urethane

derlvatlv und of the fornula (1) wherein E, contains 1 OH group
and T is 5&1%25%—! % Cydﬁdml%‘r:a&:ess of claim1, wherein conponent c is

added i nP@ER/tharfoly iseqmta?romp*netﬂymo % by wei ght, based on the wei ght of the
polymer (a). 5. Process of claim1l, wherein conponent bl is added in an

g‘m)unt aFnJ ﬂ&tlmcfaﬁ?/ hﬁ\gere/a Qr){lne @'?E gQ&c’teerrom%@%cemjf thr&i a‘?ﬁmquﬁ‘ipone“t s b2, b3, bs,

6 in total armpunt fro each. amount based on t he
wei ght SBP"'ZFF?é’f iS‘SWH%?FrbX%Wa"“Be °’|5|‘/‘B&’i¥§¥§r°6¥rb¥,‘?’%?'gﬂ“3°'i‘56ﬁ” hichparti ng bot h

weat herrerrgmeduathi dopteipingadrofip efe fereuar dancy to a pol yet hyl ene, pol ypropyl ene,
or copolymer or blend theregf. .

Van

where G, and G, are independently alkyl of 1 to 4 carbon atoms or are together
pentamethylene, and N B
E+ is C4-Cygalkyl, Cs-Caacycloalkyl or C,-Csaralkyl; or E; is Cq-Cqgalkyl, Cs-Cyacycloalkyl or

C;-Cysaralkyl each of which is substituted in the aliphatic part by 1-3 OH groups.

2. Process of claim 1 for imparting outdoor weathering stability and flame retardancy to a
thermoplastic polymer, which is a polyolefin.

3. Process of claim 1 wherein the sterically hindered amine light stabilizer of component c is

a cyclic sterically hindered amine conforming to the formula

G, G,
-r>< N-0—E, (n

wherein

G, and G; are independently alkyl of 1 to 4 carbon atoms or are together pentamethylene,
~and

E, is C4-Cygalkyl, Cs-Cyacycloalkyl or C,-Cysaralkyl; or Eq is C4-Cygalkyl, Cs-Cy, cyclo-alkyl
or C;-C,saralkyl each of which is substituted in the aliphatic part by 1-3 OH groups; -

T is a divalent organic radical required to complete formula (1) to form, together with the
hindered amine nitrogen atom and the two quaternary carbon atoms substituted by G,
and G,, a five- or six-membered aliphatic ring structure, especially a piperidine ring;

or is an oligomeric or polymeric hindered amine molecule made from the reaction

of a dialkyl ester or isocyanate with a compound of the formula (1) wherein E,

contains 1 OH group and T is -CH;-CH(OH)-CH,-;



~ 7. Process of claim1 wherein one or nore further conponents selected from

" the group consisting of pignents, dyes, plasticizers, antioxidants o1
t hi xotropic agents, levelling assistants, basic costabilizers, flﬂﬁhébﬁ 15
light stabilizers, metal passivators, netal oxides, organophosphorus
conpounds, hydroxyl am nes, and m xtures thereof, especially pignents,

phenol i ¢ anti oxi dants, cal cium stearat €,8%1i nc stearate, stericall y hi ndered
am nes, W absorbers, |ike those of the 2-(2'-hydroxyphenyl)benzotriazole
and 2-(2-hydroxyphenyl)- 1,3,5-triazine classes, are also added. 8. A

pL oc essI foris iaranaprteid’@tériog tetsdradddrivbtivesdic ddnfing g(tj gecfartauta (19 dwaerefn E,
t her mopl ast i c. rises adding to said polyner a
conbi nat i BW@PE?@" Qfoéﬂﬁé‘waé';'ﬁrgg f%ﬁﬁﬁgﬁi%r'lgz 3-di br onopropyl ) -i socyanur at e

and a sterically hindered am ne |ight stabilizer of the hydr ocar byI oxyani ne
or hydrox hlgdrocarb | .ox A flame retardant and

e cl ass )
st abi | | zeB RORESSt HRyA a%wepﬂ@m%nt&%@w ig@n@meyt of 0.01 fo 16 %y

tris-(2, Swgighf gm@pmb)”éqm@ymdyn% gg).2 flame retardant and -64- c) a
sterically hindered am ne Tight stabilizer of the hydrocarbyl oxyam ne or

hydr oxyhydr ocar byl oxyani ne class. 10. A flame retardant and |ight stabilized

conposi ti §Npeady dfTiai 1 ﬂhe@.rpéarmirﬁm M .sadaee@)n &h hinBUR: fiodh 2161801, 6@l ect ed
from bl) mel am n based flane retardants and anmoni um Iyphosphate b2)

bi s- (hexaWRiobh G£ 98¢ eiyanteLlicamppnents bade3: é?ﬁebfi ma total amount from 0.5 to 20 % by

tris-(2, 3W€ghf QEBPARBYMbasEP 6N BHNEER of tﬁ@bol¥mer(
1, 2,5, 6,9, 10- hexabr onp- cycl o- dodecahn, hane-1, 2- bi s( pent abr omophenyl ) :

and c) a sterically hindered am ne Ilght stablllzer of the

hydr oxy hygrﬂ%@é@df%&ﬁmfaﬁnﬁaﬁﬁ@ botﬂ%eatﬁefcﬂ%ﬁﬁbtﬁ@taﬁﬂqﬁme RBfdANY a

stabilized conposition accord to claimI0 wherein conponent c IS a
conpound Belyethdens paiypeppylene, or copolymer or blend thereof.

7. Process of claim 1 wherein one or more further components selected from the group
consisting of pigments, dyes, plasticizers, antioxidants, thixotropic agents, levelling
assistants, basic costabilizers, further light stabilizers, metal passivators, metal oxides,
organophosphorus compounds, hydroxylamines, and mixtures thereof, especially pigments,
phenolic antioxidants, calcium stearate, zinc stearate, sterically hindered amines, UV
absorbers, like those of the 2-(2'-hydroxyphenyl)benzotriazole and 2-(2-hydroxyphenyl)-
1,3,5-triazine classes, are also added.

8. A process for imparting light stability and flame retardancy to a thermoplastic polymer,
which process comprises adding to said polymer a combination of the flame retardant tris-
(2,3-dibromopropyl)-isocyanurate and a sterically hindered amine light stabilizer of the
hydrocarbyloxyamine or hydroxyhydrocarbyloxyamine class.

9. A flame retardant and light stabilized composition comprising
a) a polyolefin,
b) tris-(2,3-dibromopropyl}-isocyanurate as a flame retardant

and



GIN, & /INOE1 (I) G @& wherein Gl and & are independently alkyl of 1 to
4 carbon atons or are together pentanethylene, and E, Cl-Cl5al kyl,

C5-C, 2cycl oal kyl or C7-Clb5aral kyl each of which is substituted in tﬁhq’N 2805
al i phatic part by 1-3 OH groups, especially 1 OH group; Tis a di\% H‘t”
organi c radical required to conplete faumula (1) to form together wth the
hi ndered am ne nitrogen atom and the two quaternary carbon atons

substituted by G and &, a five- or six-nenbered aliphatic ring structure,
especial |y ridine ring is an oligoneric or polyneric hindered

am ne nél @é@F‘@aIE‘E{H@Q‘V?@mW'%é@PI“éﬁ of gfe bYQ]’P‘aEerX/'PXB@ml@@ obr isocyanate with

a conpowy ogjhyghﬁafbg[dwgﬁm@&aé@er ein E, contains 1 OHgroup and T is
- CH2- CH( -CH2-; -65-"or Is a sinple diester or urethane derivative of a

conmpound of the formula (1) wherein E, contains 1 OH group and T is

-W-m(%flgggreta%ﬁéh AL BRLACRBPSELIGH, Stabi |1 zed agai nst

del eteri ects o weat hering co ing a) a thernoplastic
pol ymer 2) B)polyotefianand et ar dant sel ected from amoni um pol yphosphat e,

hal ogen%? gq‘ﬁ% o 's%@c{?eld.fpﬁﬁed flame retardants, and c) a conbination of
sterical ered amne lTight stabilizers conprising cl) a | ow nol ecul ar

wei ght st éﬁ) malaimyn hasatkitate eatandenisfandie amyderoxyppdpbosptayd,oxyanm ne cl ass,

and c2) a r alkylated or polymeric tertiary
stericall 395 %Qr@& @8 %&CM&'—%&G n%gglg [ o% according to claim 12, wherein
conponent bplyisi(8,3adipompptadyi)Asocyanurate,

b5) 1,2,5,6,9,10-hexabromo-cyclo-dodecan,

b6) ethane-1,2-bis(pentabromophenyl); and

c) a sterically hindered amine light stabilizer of the hydroxyhydrocarbyloxyamine class.

11. A flame retardant and light stabilized composition according to claim 10 wherein

component c is a compound of the formula

G, G,
g(\<N—O—E1 (1)
G G

1 2

wherein
Gy and G, are independently alkyl of 1 to 4 carbon atoms or are together pentamethylene,
and
E; Ci-Cygalkyl, Cs-Cyocycloalkyl or C;-Cqsaralkyl each of which is substituted in
the aliphatic part by 1-3 OH groups, especially 1 OH group;
T is a divalent organic radical required to complete formula (I) to form, together
with the hindered amine nitrogen atom and the two quaternary carbon atoms
substituted by Gy and G,, a five- or six-membered aliphatic ring structure,
especially a piperidine ring;
or is an oligomeric or polymeric hindered amine molecule made from the reaction
of a dialkyl ester or isocyanate with a compound of the formula (I) wherein E;
contains 1 OH group and T is -CH,-CH(OH)-CHo-;



14. A flane retardant conposition stabilized against the deleterious effects
of light and weathering conprising a) a thernoplastic polyner, b) a flane
retardant sel ected from ammoni um pol yphosphat e, hal ogenated and/ or nel am n
based flane retardants, and c) a conbination of sterically hi ndﬁﬁd%wd@gé
[ight stabilizers conprising cl) a | ow nolecular weight sterically ndered
am ne of the hydroxyhydrocarbyl m ne ck&Ss, and c2) a high nol ecul ar wei ght
secondary or al kylated or polyneric tertiary sterically hindered am ne. 15.
Conposition according to claim12 or 14, wherein conponent (b) is selected
from bb)_ & M I r.a; [ or [ 0 te, b2)
bi 5- ( hexe ] D enAr:asgt ot oBlHRnk SbAlHR0LF s Bab O STREtMREN YRREISR !

tris- (2, FodicmsonOpraspyd fnd § decyCeive@REGH)-GHy-.

et hyl ene- bi s-tetrabronopht hal i m de, b5)

1,2,5,6,9, 10- hexabr ono-cycl o- dodecane, 0i JUN .2 -66 b6)

et-hane- 1,12- Aifle(eentaadard combesitidn) stabilfdedt agat{sBddienvu eRedtdoOlighreabdiy| ) pr opyl )

phosphat ev\'/%é'?e'i C%rT{%osliiti on accordihg to clainms 12 or 14, wherein the | ow
nmol ecul ar 'éﬁ? ORFPRG) | y hindered am ne of the hydrocarbyl oxyam ne or

hydr oxyhyaakeraplasiy polymer,cl ass (cl) is fromthe nol ecul ar wei ght range
200 to 1000 .g/ nol nd the hi.gh nol ecul ar i ght stericall hj nder ed. am ne
(02) ' U5 1 GBraetafat opr e ohe A E RSP AR GOROGRAC 2t TeRmel t § on
accor di nghaked faraé MaRants, 46d or 12 or 14 containing conponent (b) in an
anmount fromO0.5 tg 50 % b i ght, and conponent (c) in an amount of 0.01 to
10 % by icﬁﬂ’?’!”aéﬁ'(‘:ﬂf ﬁﬁ%‘é&%ﬁ‘%ﬂ?g %P@ﬁ@htéfabdjﬁ NS"g) . 18. Conposition
accordi ng t9) gl fBlcBulF w&%hﬂﬁteﬂ&ll?hin@ére@l@ﬁihé enle! ydexphRired gy Gyanie Mor e

further conPonent s selected frompignents, dyes, plasticizers, antioxidants,
t hi xot r opi ¢ass, and

c2) a high molecular weight secondary or alkylated or polymeric tertiary sterically

hindered amine.

13. Composition according to claim 12, wherein component (a) is a polyolefin.

14. A flame retardant composition stabilized against the deleterious effects of light
and weathering comprising
a) a thermoplastic polymer,
b) a flame retardant selected from ammonium polyphosphate, halogenated and/or
melamin based flame retardants, and
c) a combination of sterically hindered amine light stabilizers comprising

cl) a low molecular weight sterically hindered amine of the
hydroxyhydrocarbylmine class, and

c2) a high molecular weight secondary or alkylated or polymeric tertiary

sterically hindered amine.

15. Composition according to claim 12 or 14, wherein component (b) is selected from
b1) melamin based flame retardants and/or animonium polyphosphate,
b2) bis-(hexachlorocyclopentadieno) cyclooctane,
b3) tris-(2,3-dibromopropyl)-isocyanurate,
b4) ethylene-bis-tetrabromophthalimide,
b5) 1,2,5,6,9,10-hexabromo-cyclo-dodecane,



agents, levelling assistants, basic costabilizers, netal passivators, netal
oxi des, organophosphorus conpounds, hydroxylam nes, further |ight
stabilizers and mi xtures thereof, especially pignents, phenolif § N 200
antioxidants, calciumstearate, zinc stearate, sterically hindered am nes,
WV absorbers of the 2-hydroxy-benzophggppe, 2-(2' -

hydr oxyphenyl ) benzotri azol e and/ or 2-(2-hydroxyphenyl)-1,3,5-tri azi ne

cl asses. 19. Ml ded or extruded article conprising a conposition according

toclains 9 or 10 or 12 or 14.
b6) ethane-1,2-bis(pentabromophenyl),

b7) tris(3-bromo-2,2-(bromomethyl)propyl) phosphate.

16. Composition according to claims 12 or 14, wherein the low molecular weight sterically
hindered amine of the hydrocarbyloxyamine or hydroxyhydrocarbyloxyamine class (c1) is
from the molecular weight range 200 to 1000 g/mol, and the high molecular weight sterically

hindered amine (c2) is from the molecular weight range 1200 to 10000 g/mol.

17. Composition according to claims 9 or 10 or 12 or 14 containing component (b) in an
amount from 0.5 to 50 % by weight, and component (c) in an amount of 0.01 to 10 % by

weight, each based on the weight of component (a).

18. Compaosition according to claims 9 or 10 or 12 or 14 additionally containing one or more
further components selected from pigments, dyes, plasticizers, antioxidants, thixotropic
agents, levelling assistants, basic costabilizers, metal passivators, metal oxides,
organophosphorus compounds, hydroxylamines, further light stabilizers and mixtures
thereof, especially pigments, phenolic antioxidants, calcium stearate, zinc stearate, sterically
hindered amines, UV absorbers of the 2-hydroxy-benzophenone, 2-(2'-

hydroxyphenyl)benzotriazole and/or 2-(2-hydroxyphenyl)-1,3,5-triazine classes.

19. Molded or extruded article comprising a composition according to claims 9 or 10 or 12 or
14.





