1 8 MAY 2004 -1- Conposition and Method for Col or I nprovenent of Nitro |
Cont ai ni ng Pol ynmers The invention relates to a conposition and procpg*mquu
col or inprovenent of nitroxyl or nitroxyl ether containing polyners.
Stable free nitroxyl radicals or nitroxyl ethers are for exanple useful in
controlled free radical polynerization (CFRP) and by this way incorporated
into the polynmer in a significant anount, |leading in sone cases to
slightly col ored polyners. Controlled free radical polynerization (CFRP) of
et hyl eni I rate 0 has. __attr.s d conti nuing attention,
because éﬁ&égéﬂﬂéf?bﬁw hed docepe ol Lentang bolviigiSscul ar  wei ght
distributions and controlled architecture such as bl ock copol yners. US-A-4
581 429 to Solonon et al., issued April 8, 1986, discloses a free radical
pol ymer i Zw-invérdian pelates 46 awoimplsiiomandpocedesfogcaat impedvepany BEfitred@ons t o
roduce ' -l i go- ri ¢ honmopol yners and copol yners, including
Block aﬁﬂmgég?@gﬁ%%%ﬁﬁﬁgfg.R*ﬁggprocess enpl oys an initiator having the
formula (in part) RR'NO X, where Xis a free radical species capable of

ol ymerig] nsat ur d noners. . The reactions typjcally have | ow
(F:) 0 nzer Si got‘lﬁgg f %te §§T°%E’é§i°?gg°aﬁr\q§°"ﬁleﬁ%?‘%f8 ﬁé‘?}l%f S5 ERP '%Bgﬁfﬂ-@}/ﬁ?'&ﬁﬁﬁeeaﬁ@ca'
deri ved ralyomerizaflor8(CFRR )edridas thiglviayohattiedrafed intd tHe Beipmer in a si%nificant amount,
t et raprqﬁ%ﬁil smsnd%l |ne, 25|2 h(a 6 [t et r amet hgl pi peridine, 2,2,5,5
t et r amet ot PSSMSFaRES & SN SRR POMMASS: Us 5322912 to Georges et al .

I ssued June 21, 1994 discloses a polynerization process using a free
conpound and a stable free

radi cal initiatpr, a.pol ri.zabl oner [

radi cal SR Bre rtice beuzeon(GFBPRoFetIET Pl WRalsyod mecperers has

honmopol yaedcedibshtiblipghattep i bebRise. of WOCHSILIBB R prd8Se d AR RerRRGR {RIW

al koxyam @e qor%?und V.\QI ch have aiyrmetrl cal substitution pattern and

are der i VEEYAMFIES c@ﬂg Wiong 28eheAntrelise 3rdvrsidieishaitlask soeolyEsrs. abl e

regul ators for this type of radical polynerization. EP-A-621 878 and

EP- A-73 52 disclose_a nmethod for preparing thernoplastic polymers of

nar row por it Sper? 19 BAomPNet ale isar April §.niSEE adisclogssiayires tagical peiymetitach

conpr i sepnafleidds which controls the growth of polymer chains to produce short chain or oligo-
meric homopolymers and copolymers, including block and graft copolymers. The process
employs an initfator having the formula (in part) R'R”"N-O-X, where X is a free radical species

capable of polymerizing unsaturated monomers. The reactions typically have low conversion

rates. Specifically mentioned radical R'R"N-Oe groups are derived from 1,1,3,3
tetraethylisoindoline, 1,1,3,3 tetrapropylisoindoline, 2,2,6,6 tetramethyipiperidine, 2,2,5,5
tetramethylpyrrolidine or di-t-butylamine.

US 5322912 to Georges et al. issued June 21, 1994 discloses a polymerization process
using a free radical initiator, a polymerizable monomer compound and a stable free radical
agent of the basic structure R'R”N-Os for the synthesis of homopolymers and biock

copolymers.

WO 98/13392 describes open chain alkoxyamine compounds which have a symmetrical
substitution pattern and are derived from NO gas or from nitroso compounds which are

suitable requlators for this type of radical polymerization.

EP-A-621 878 and EP-A-735 052 disclose a method for preparing thermoplastic polymers of

narrow polydispersities by free radical-initiated polymerization, which comprises adding a

free radical initiator and a stable free radical agent to the monomer compound.




free radical initiator and a stable free radical agent to the nononer
conpound. 18 MAY 2004 2 WO 96/ 24620 descri bes a pol yneri zation procqﬁ?Mhp
whi ch very specific stable free radical agents are used, such as for 2004
exanple a-position to the nitrogen atom ~\ /O E PLOEt bearing a
hydrogen atomin WO 98/ 30601 di scl oses-specific nitroxyls based on

i m dazol i di nones, which are also useful for stable free radical nediated
pol ymeri zation. In addition WO 98/44008 di scl oses specific nitroxyls based
on nor phol i nones, piperazinones and piperazinediones. Al nitroxyl

radi cal s useful in such controlled polynerization processes have inherently
a reddi ®V0 eeha620 Relcyivey § pomaheritation peocesemertieh wdry spedificsstablb drerirbdioxly |
radicals or nitroxyl ethers are end- capped by the nitroxyl group. The

bond, polymer to nitroxyl group however i3 adabile bond, which cleaves
upon heating, liberating again the nitroxﬁW/Ta ical and giving thus color

to the polyner. The color formatio s _Fﬂerefore, on the

concent r ggédd aRf usdtl! suak\ds foghaedle 1  nht oxype er besad) 4 bydrggéheatehvia t he
pol ymer. As many processing conditieqa(%gglude a heating step, e. g.

removi ng not reacted nononer, shapin rs by extrusion, injection
nol di ng, blow nol ding and the |ike, undesirable discoloration acconpanies
t hese processes. The probl em underlying the present invention is to

counteract__di. rati y lting from stable free nitroxyl radicals.
This pr 08|pé’%§t'|8§%s{§' \%&thp%%? aﬁ%ﬁi ng a reducing agent to the polyner,

preferably during a processing step, such as extrusion or injection

ol di NG \{885308b £ bciSles SRchBkAk)iOBadch h IRAITRBRIART, GRERGHSLRG usEMY

for stable free radical mediated polymerization.

In addition WO 98/44008 discloses specific nitroxyls based on morpholinones, piperazinones

and piperazinediones.

All nitroxyl radicals useful in such controlled polymerization processes have inherently a

reddish color.

Polymers made in the presence of such stable nitroxy! radicals or nitroxy! ethers are end-
capped by the nitroxyl group. The bond, polymer to nitroxyl group however is a labile bond,
which cleaves upon heating, liberating again the nitroxyl radical and giving thus color to the
polymer. The color formation depends, therefore, on the concentration of nitroxyl radical /

nitroxylether used to synthesize the poiymér.

As many processing conditions inciude a heating step, e. g. removing not reacted monomer,
shaping parts by extrusion, injection molding, blow molding and the like, undesirable

discoloration accompanies these processes.

The problem underlying the present invention is to counteract discoloration resuiting from
stable free nitroxyl radicals. This problem is solved by adding a reducing agent to the

polymer, preferably during a processing step, such as extrusion or injection molding.

One subject of the invention is a compasition comprising,




3 a) at |east one aligoner, cooligoner, polymer or copolyner or blends
thereof, containing a stable free nitroxyl radical NNQ ; and b) a reducing
agent; with the proviso that the conposition is essentially free of 18 MAY 2004
pol ynmeri zabl e nononer. Essentially free of a pol ynerizabl e nononer neans
that in sone cases there may be a snal3-anmount of nononmer |eft from

manuf acturing the polynmer, which could not be conpletely renoved.
Preferably no nononer at all is present. Usually the excess nmononer is

' f f h ' I i cal b : d
Po s, koSt BinlaoRtrrpet Y RePr zBevae, Octreopier PESeE SRy SR A oror

stabilization, due to its use as chain stopping agent or due to a grafting
reaction after polynerizaiion\has been conpl eted. The nitroxyl radical may
be presentsta@e Fepinktaxyigadicelh t Ne-Qrol yAvEP) 8redycing30ehé partial Iy bound to
the pol yner. The pol yners, copolyners, oligonmers or cooligoners which can
be used in the present invention are listed below, 1. Polyners of

nmonool ef Rgh taGhreiied ®hi e cofpbsitraRRsserqiallypPeopya poigmenndid sohoigt ene, po-
| ybut - 1- ene, pol y-4-net hyl pent-1-ene, polyisoprene or polybutadi ene, as
wel |l as polyners of cycloolefins, for instance of cycl opentene or

nor bor nepgsenfAlyaletlagitiyrianrabla region@naldayis Gl in sene cassithevisanly bd ar

exanpl e high densit ol yet hyl ene E)., high density and hi nol e- cul ar
wei Sﬁt p‘ﬁT‘%’b@fﬁWréﬁé%ﬁgBﬁé H(%Qm Wémgg‘@}igg tﬂ?gp&ﬁ’&“%il Wfl'éhi‘:@%drﬂﬁ’?g%ul ar wei ght
pol y- et byth@oRIy(rERRFed Vi rabiEsl mahstaasdttay iPgley@ithybeme tHdekdess movwn@ensi t y

pol yet hy| ene LOPE), linear |ow density polyethylene (LLDPE), (VLDPE) and
( ULDPE) . ispoesesf isransameurt of a i@ peMyners of nonool efins exenplified in the
precedi ng paragraph, prefe- rably pol yethyl ene and pol ypropyl ene, can be

prepared by different, and especially by the follow ng, nethods: a)
radi cal P pitrexy! sadicad mayrkerrrasany dustpdls Fdmjrurs &8iegmelyvaifdizations Idg 42 Y

tenperat Halﬁ'&turé—fcﬁ NG n? Qébilidation, due to its use as chain stopping agent or due to a

grafting reaction after polymerization has been completed.

The nitroxyl radical may be present as a mixture with the polymer or it may be partially bound

ta the polymer.

The polymers, copolymers, oligomers or cooligomers which can be used in the present

invention are listed below.

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-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 mole-
cular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight poly-
ethylene (HDPE-UHMW), medium density polyethylene (MDPE), low density polyethylene
(LDPE), linear iow density polyethylene (LLDPE), (VLDPE) and (ULDPE).

Polyolefins, i.e. the polymers of monoolefins exempiified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the

following, methods:

a) radical polymerisation {(normally under high pressure and at elevated temperature).




b) catalytic polynerisation using a catalyst that normally contains one or
nore than one netal of groups IVb, Vb, Vib or VIII of the Periodic Table.
These netals usually have one or nore than one ligand, typically ox] Bty 2004
hal i des, al cohol ates, esters, ethers, am nes, alkyls, alkenyls and/or

aryls that may be either p- or s-coordihated. These netal conpl exes may be
in the free formor fixed on substrates, typically on activated nmagnesi um
chloride, titanium(I11) chloride, alumina or silicon oxide. These

catal ysts may be soluble or insoluble in the polynerisation nedium The
catal ysts can be used by thenselves in the polynerisation or further
activator sb)naycdmﬂytima:gdymertsymbrc@img/a netalbt tabtadrealnetrddinhyae pdesre tmenal
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el enents of grodl?p"éJ the Perio
activators mayhdve dniad:lrinoedtmmnemgmm Ity;pmmlljz bxifles, hhkdesesicenglatet hestersam ne
or silyl ether

r ou are .usu Philli ps,

o andrd G oERaRRne g a e ARe A BhY SR TR B A s b ACT BRSalge ' P
single site CaTI‘&ds)éS‘ﬁaal doBPDxes ThayMexh thesfsecoforrh lve fiyeal gmeutstratst typiatly omder
1 for exanple m xtures o aropyl.ene, Wit h. | vi sobut,yl ene,
i by opy T one SRS STaRBE T R EP SR i e B R P fThese
mxtlures of ]gléa‘tayﬁslatnatymmﬂugfemegoeiﬂwlhemmﬁlimeriﬁuagﬁ@ukﬁ)@d—ﬂ?ﬂh ?;stsS |
Copol yners of nonool ef an I Q eac er .or, Wt ther vin
omre £ or e Wndnsatiasan Bis it tsaigT Gt onka® avBatRe "
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, propy e ut e c , o) IS en C ners,
L anel bt 1 SIRieaass Sy ner SR G Fnents Bl SRS o e Tl 6ring #RAE
et hyl ene/ met hyfmtmeacﬁm@dsw@,rﬁe medifizd esrikhieptyenith maun@i ygt@rr $ther, amine
et hyl ene/ oct ene copol ymers, Eropyl ene/ but adi ene cop

i sobut yl ene/ | SO EseHRpnERese Gafalyst systems éTW“a%W%ﬁ‘F EhilipsoPiandar

et hyl ene/ al kyl orpidiaer Zﬂe%ie?( 809! YRE(BuP&i) YALARLYAY! sigi€ sité Bh@ryeRPol yners
and their copol mers with carbon nonoxide or ethylene/acrylic acid copo-

lymers and thel3®&alts (iononers) as well as terpolyners of ethylene wth
propyl ene and a diene such as hexadiene, dicyclopentadiene or

et hyl i dene- norbornene; and m xtures of such copolyners wth one another
and wi t h2pdlixperep f thernolysHass! mentianedateeel). qu,exg;aalﬁﬁmlétures of polypropylene with

polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LOPE/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,
propylenefisobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
tymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethy-
lenefalkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylenefvinyl 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

copolymers with one another and with polymers mentioned in 1) above, for example

polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers
(EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alter-




pol ypr opyl ene/ et hyl ene- pr opyl ene copol yners, LDPE/ ethyl ene-vinyl acetate
copolyners (EVA), LDPE/ ethylene-acrylic acid copolyners (EAA), LLDPE%EXVA\Z
LLDPE/ EAA and alter 1 8 MAY 2004 -5 hating or random pol yal kyl ene/ca]r 004
nonoxi de copol yners and mi xtures thereof with other polyners, for exanple
pol yam des. 4. Pol ystyrene, polyp-nethystyrene), poly(a-nethylstyrene). 5.
Copol ynmers of styrene or a-nethylstyrene with dienes or acrylic

derivatives, for exanple styrene/butadiene, styrene/acrylonitrile,

styrene/ al kyl met hacryl ate, styrene/butadi ene/ al kyl. acryl ate )

ot yr one/ TAIDAAT EEPE AR LeP R AT & OXGEFOBRKPRER 2 HiHrysiFiefRef with other
styrene/&%.xérgrlfiofe;e{nilélgl H@ggwleslacryl ate; mxtures of high inpact strength
of styrene copol yners aﬁd anot her polyner, for exanple a polyacrylate, a

di ene pol yner or an ethyl ene/ propyl ene/ di ene terpo- |yner; and bl ock

copol YTy =oALt S8BT 8 S BOFLAM ARy one. Styrenel o

prene/ styren ene/styrene’ or
styrene/ et hyl ene/ propyl ene/ styrene. 6. G aft copolynmers of styrene or

- et hyl st f | t . ' o

e o R S B RERAC RO R LR aor s ORomple
and acr shrenétiabiRné odtyrerehagiopltdai dtyrehepikgnmebégriateadiyerme/biadiersrialkyl

el i o aHaE: S oA EARSHTALY ERERCLRF MR AR R RRRT
an hygr i dgilemmetul mtggmlmrp@bwgﬁ mtizenstrergthyofatgenndopulinesrmiadd anntheol y-
ut adi ene; st I | at th |.at but. adi :
oty rene G oy SR PIAORtE: 0 an B HPBEY B PR e B 8PS
st %/Lene I?Hx?r;%@ﬂ)b'ld@;ﬂicbﬁblymeﬁrbﬂémrw d0ueh agstyend/mitatieny/stpaing abtitsene/iso-

net nacryl at €s

styrene and acrylonitrile on acr t e/ but adi en opol yners,
a8 WEAS A P RS e S b T
exanpl e the copol ymer m xtures known as ABS, MBS, ASA or AES polyners. 7.
Pol ymers derived from a, B-unsaturated acids,and derivatives thenggf such as

pol yacr yB. GeafeeonshingsePyshseRaer graebyistyraey fREEKIMPIRSINiERS §n gplvRutadiens,

pol yacr ygt??ngg?)n ﬁ%uﬁﬁ'éﬁ@%’f#&%r'potlfbua%%neia%ﬁﬁﬁ'ﬁtriE%bﬁiyﬁ@rﬂs!ﬁeﬂléﬂd

acryl ate. " 8. ol'yners of ‘the nononers nenti'oned under. 7) with each ot her

or with atrilenitrie&uimethacrylonitrile) on polybutadiene; styrene, acrylonitrile and methy! meth-
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo-
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide on poly-
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and acry-
lonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl acry-
lates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/butadiene copolymers,
as well as mixtures thereof with the copolymers listed under 6), for example the copolymer

mixtures known as ABS, MBS, ASA or AES polymers.

7. Polymers derived from «,B-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryloni-

triles, impact-modified with butyl acryiate.

8. Copolymers of the monomers mentioned under 7) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate

copolymers, acrylonitrile/alkoxyalky! acrylate or acrylonitrile/vinyl halide copolymers or acry-

lonitrilef alkyl methacrylate/butadiene terpolymers.




rated nononers, for exanple acrylonitrile/ butadiene copol yners,
acrylonitrile/al kyl acrylate copolyners, acrylonitrile/al koxyal kyl Y 2004
acrylate or acrylonitrile/vinyl halide copolyners or acry- Ionitrilépwmlgﬁ
nmet hacryl at e/ but adi ene terpolynmers. 1 8 MAY 2004 6 9. Polyners derived from
unsat urated al cohols and am nes or thegacyl derivatives or acetals

t hereof, for exanple polyvinyl alcohol, polyvinyl acetate, polyvinyl
stearate, polyvinyl benzoate, polyvinyl maleate, polyvinyl butyral,

ol yal | t hal afe or. pol yal ] vl Lam ne; . - |
POt he ol B B e e PR fetie BRI B Afined L ine et AL BORD LBRIS
cyfl ic ethlél%bﬁ, f&t@«gn@&z m\wll h&bmaatowvwbicatat?ﬂdo%mmlystemm potv'ﬁidsel, .
(0] ro ene oxil de r opo 'S ereo | Cl e er.s., . .
Pl e orargogia chotaambmelrars RVt g Al e oY b Flelfhife 50,
cont ai n wat Aythen ecsotyrilersadthalsipepmetiened ind) yaeet al s nodified with

t hernopl asti ¢ pol yurethanes, acrylates or MBS. 12. Pol yphenyl ene oxi des
and sul fides, and m xtures of pol yphenyl ene oxides with styrene polyners

or I p0|t Kam.qqémloé@ryr{@@a)‘\drc@ba gl%tdieyc‘slht%dwefri thfa&ifwamy:]dm(rjgwdmgi etldl_yetrt:y-t _

pol yet hers, polyesters or polybutadi- enes on the one hapd and aliphatic or
ar omat i clep® PYifgROMPIRRYES e SYIdeIRE Cop ﬂP?fSEQETS\QPW'EWQESQqW@é&E?B?S t hereof . 14.
Pol yam des and copol yanm des derived from di am nes and di carboxylic acids
and/or from am nocarboxylic acids or the correspond'&ggnl act.anms, for

exanpl e pbl peliscsiissugAsralyeremethyleps p)d Hioge PEIYB*Yieat RS 4hiclE§qRaing 1 g
12112, p&mﬂeﬁé B6dd As aRBMEABINER pbgacdBle FRdifed RahtAGH%astis haktifefitanks oM

m xyl ene am ne and adi pi ¢ aci d; pol yam des prepared from
hexanet hg¢rglatedicaMBfe and i sophthalic or/and terephthalic acid and with or

wi t hout 5 lxides FRALfIi®ds, ah@hix@Xxa8Bt Solyphenylene oxides with styrene
pol y-2, 4%‘: ?{)I??hﬁe@&%;ﬁ?ﬁéxaﬁet hyLIJ énéS ?er ebht hal aﬁ?%ﬁe o¥ pol y- m phenyl ene

i sopht hapeptinges;oralyamiidss. bl ock copol yners of the af orenentioned pol yan des
wi th pol yolefins, olefin copolyners, ionomers or chemically bonded or
grafted elastomers; or wth polyethers, e.dg. wi th pol yet hyl ene glycol,

pol ypr opy8.eRelygietheoks deriys fyare hydast-tgimested polyethers, polyesters or polybutadi-

enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as

precursors thereof.

14. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 8,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides
starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an ela-
stomer as modifier, for example poly-2,4,4,-timethylhexamethylene terephthalamide or poly-
m-phenylene isophthalamide; and also block copolymers of the aforementioned polyamides
with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or
with polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene
glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides

condensed during processing (RIM polyamide systems).

15. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins

and polybenzimidazoles.




gl ycol; as well as pol yam des or copol yam des nodified with EPDM or ASS;

and pol yam des condensed during processing (R M pol yam de systens)qE%ﬁAYﬂm‘
Pol yur eas, pol yam des, pol yam de-i m des, polyetherimds, polyesterim

pol yhydant oi ns and pol ybenzi m dazoles. ? e MAY 1004 -7 16. Pol yesters
derived fromdi carboxylic acids and diofs and/or from hydroxycarboxylic
acids or the corresponding | actones, for exanpl e pol yethyl ene

t erepht hal at e, polybutylene t erepht hal ate, poly-1, 4-di net hyl ol cycl ohexane

terephth e and p r 0X nzoat es |1 .as. bl ock copo|yether.
eotors dip; CaNETHSRAYE BoPGERY Rttt S5 948 nep BT rInES S SEEEYS I  Bhi <
nodi fi edomihe f@oﬂ@épb@@fn@@étﬁ@m o ek@ﬁple bélyePoleye aefrbmaale@ poidbytgleyest er
carbonates. 18. Pol ysul f gnes, g% et her sul fones and Omyée t her ketones 19.
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Pol y- aniydpaERiobk 86po\Rther R¥feh E¥éive R Woh ARG royMerVRSte dRfalyA R s RIBERIABSoly-
PC/ ASA, PC PBT, PVC/ CPEer PVEJf acer§I at es, E)%J\Qﬂ t her m)ep:??ltl C rTDUR g

PC/ t her nBHPEsToGfigs ath PPYsaraenaasArdBPom MBS, PPQ HI PS, PPQ PA 6.6 and
copol ymers, PA/ HOPE, PAIPP, PA PPO PBT/ PC/ ABS or PBT/PET/PC. Preferred is
a conposition, conprisin a) at | east one oligoner, cooligoner, polynmer or
copol ynef7- BBW@rh@'@twafﬂ erledtersarkpRateszat i on, whi ch pol ynerization has
been carried out in the presence of a stable free nitroxyl radical N-p. and
a source of free radicals capable of initiating polynerization, or in the
pr esence 18f Palysilionesyroliethes sulfenes Rnd RAYPIEPIKSOTAEpr esent s a group having at
| east one carbon atomand is such that the free radical derived fromX is
capable of initiating polynerization and the remaining N-O radical fornms a

st abl e f i8eBignds ekipe af@ramatlonedrmlymer%l(noérel%ﬁﬁgfoa@éﬁmpleﬁﬁfﬁpp% Hohovi so
that the g&wmwoms‘ss p%?é\?AWd;xsfsr ﬁ@cmis@ ROWRBEPRT RN S TREABRI - AS

ment i oned before control friee radical polynerization of ethylenically
unsat ur aPePBTINEHEPE. PH@&W'%E%?@M@W%WOW%WWR Padhearatoplastic HUR: oxyl

ethers i s KQoMR, POMRES, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP,
PA/PPO, PBT/PC/ABS or PBT/PET/PC.

Preferred is a composition, comprising a) at least one oligomer, cooligomer, polymer or

copolymer, obtained by radical polymerization, which polymerization has been carried out in

the presence of a stable free nitroxy! radical N—Q. and a source of free radicals

capable of initiating polymerization, or in the presence of a nitroxy| ether N—OQO—X |,

wherein X represents a group having at least one carbon atom and is such that the free

\

radical derived from X is capable of initiating polymerization and thé remaining N—C»

radical forms a stable free nitroxyl radical; and b} a reducing agent;

with the proviso that the compaosition is essentially free of a polymerizable monomer.

As mentioned before controlled free radical polymerization of ethylenically unsaturated

monomers in the presence of nitroxyl radicals or nitroxy! ethers is a known process




1 0 MAY 2004 8 described in numerous prior art docunents. Stable free

radi cal s having a structural elenment are for exanple disclosed in gPﬁh%
878. N--O [/ Further exanples such as in WD 96124620 and WO 00! 5364 8 MAY
Furt her exanples are: ClHL CleH37 Qft r--OO-Nr0O ON uH-1 are given
ClxHu Initiator/regul ator conpounds congaining a structural elenment ~NYO X
are in principal known. Suitable conpounds and their manufacture are for
exanpl e described in US 4 581 429, US 5 721 320, US 5627 248, WD 98! 13392
, W98/ 30601 or in WD 98144008. Further suitable initiator/regul ator
conpoundsesnted meiumgspeppricitartolipcamenigesSiepicties rpaicaledaging3strugliral Blanamy
21104 9 Further suitable individual prior art conpounds are for exanple 1 0

OH1 O N\ _@. arefor example disclosed in EP-A-621 878.

I
H PZ H
O—Et
Further examples such as are given
N—Ce N—0O»

7<

in WO 96/24620 and WO 00/53640.

Further examples are;

o_bdcln,, oﬁb& b }“C, Her b }—C., Hy _;/\:)7:>—C11Hu
o-b Colar b Pt b Pcutn o >—°n” _:}_ Pt
\_\_ "
D ?—c., Hyq ;)37 }—c" Hyg )—c H,, —D}_C“H”
\T_

Initiator/regulator compounds containing a structural element \N—O—X are in
e

principal known. Suitable compounds and their manufacture are for exampie described in us
4 581 429, US 5 721 320, US 5627 248, WO 98/13392 , WO98/30601 or in WO 98/44008.

Further suitable initiator/regulator compounds and their preparation are described in
GB 2 335 190.




No. Compound 4010 N-o \  402HO NO\ \ / 403N-a 4040 N-o+ 405~-0 o 40BMAY 2004

Particularly suitable conpounds are listed in Table 1. Table 1 or
-OHO N1 8 MAY 2004 -10 407~ /~CN N -- O 408CN HO N-O 409 HO i Vc 410~ HO

S
O
-9-

Further suitable individual prior art compounds are for example

OH CH
o o O
N OH I}I Pil
Q or o)

OH

Particularly suitable compounds are listed in Table 1.

Table 1
No. Compound

402 HO N—O C

403 ¥\o ACE—OJ_@

404 0 N—O+
O
o) N—Q

-0
HO N—O




411~cN o N-o 4120 -0 rr Another preferred class of initiator/regul ator
compounds is described in the British patent application GB 2 342 d4PMAY 2004
Typically the ethylenically unsaturated nonomer or oligonmer usefull in
controlled polynerization processes is selected fromthe group consisting
of ethyl ene, propylene, n- butylene, iL4butylene, styrene, substituted
styrene, conjugated dienes, acrolein, vinyl acetate, vinylpyrrolidone,

vi nyl i m dazol e, mal ei ¢ anhydri de, (alkyl)acrylic aci danhydri des,

(al kyl) aerylic—acid—salts; fﬂ'”\! ac*"l'c esters, (meth)acrylonitriles,

(al kyl') acr ylsagm des|, vi nyl haI or vinylidepe halides. 18 MAY 1004 - U
Preferred ethylenijcally unse tui\at ed(?f‘bnorrers afe ethyl ene, propylene,

n- butyl ene, i- butlyl ene, i sQ 1, 3- but adi ehe, c-Cb5-Cl8al kene, styrene,
c- et hy| styrene, |p-nethyl st&?ene or a conpound of formula

CH2=C( Ra)}=(C=24)-Rb—wherein-Ra—shydregen—eor{1- Cdalkyl, Rbis NH2, O
(Me), glycidgg, unsubstituted Cl-Cl8al koxy, C2t{Cl00al koxy interrupted by at
| east ope N and/or| O atom  or h 9 8 “¥ubstituted Cl-Cl8al koxy,
unsubstituted Cl- |Cl8al kyl'amo,/ di (Cl- Cl8al kyl)am no, hydroxy-substituted
Cl1- Cl8al kyl am no or hydroxy- su ituted di (CliCl8al kyl ) am no,

- O CH2- CH2--NC-CH3)Y-2e+—0—CH2—-EH2-IN—H(-CH3)2—A An is a anion of a

A\ B 7 A\ B 7l ™ II\ A\ | M} - I"‘\n
nonoval ¢nt egani c| or i norgani tonoval ent nmetal atomor the
bf acids from which the anion

anmoniumion. Zis oxygen.or/ s +_
An is derived are Cl- Clanr Xyl i Ni C

410
HO N—OJ\O

411

412

Another preferred class of initiator/regulator compounds is described in the British patent
application GB 2 342 649 .

Typically the ethylenically unsaturated monomer or oligomer usefull in controiled
polymerization processes is selected from the group consisting of ethylene, propylene, n-
butylene, i-butylene, styrene, substituted styrene, conjugated dienes, acrolein, vinyl acetate,
vinylpyrrolidone, vinylimidazole, maleic anhydride, (atkyl)acrylic acidanhydrides, (atkyhacrylic

acid salts, (alkyl)acrylic esters, (meth)acrylonitriles, (alkyl)acrylamides, vinyl halides or

vinylidene halides.




sul fonic acids such as CF3SO3H or CH3SC3H, mneralic acids such as HCl

or H, oxo acids such as HO O or conplex acids such as HPF5 or HBFJLBMAY 2004
Exanpl es for Ra as C2-Ctooal koxy interrupted by at |east one 0 atom are of
formula O v wherein Rc~ is Cl-C25al kyl, phenyl or phenyl substituted by Cl
Cl8al kyl, Rd is hydrogen or nethyl and{y.is a nunmber from1l to 50. These
nononers are for exanple derived fromnon ionic surfactants by acrylation
of the correspondi ng al koxyl ated alcohols or phenols. The repeating units
may be derived from ethyl ene oxide, propylene oxide or mxtures of both.
Furt her Evemfrﬂdeéthpénisallwtuabdatera@:rmbadareensrareremlyaoey;trap;&enrmmemmienane gi ven

3ef i ned ‘f)t%%e z?.'o(?r?%e ﬁsﬂﬁ!‘g (Ijm'epe V\egeﬁfg%ﬁg&?}n 3r e%\(&l {){}%ng‘fpame@%

- OBS- CH3styrenB oA Y0 2p0dnd Qonﬁnma Keh=GMLy G A- mebwerrsR;als@ymoge@ orENH O a
Caalkyl, Ry is NH,, O'(Me"), glycidyl, unsubstituted C,-Cysalkoxy, C,-Cypgalkoxy interrupted by
at least one N and/or O atom, or hydroxy-substituted C-Cqgalkoxy, unsubstituted C;-
Cysalkylamino, di(C,-Cisalkyl)amino, hydroxy-substituted C,-Cqgalkylamino or hydroxy-
substituted di{C;-Cygalkyllamino, -O-CH,-CH>-N{CHj3), or -0-CH-CHo-N"H(CH,3), An’;
An’ is a anion of a monovalent organic or inorganic acid; Me is a monovalent metal atom or
the ammonium ion.

Z is oxygen or sulfur.

Examples of acids from which the anion An’ is derived are C,-C,,carboxylic acids, organic
sulfonic acids such as CF3S03H or CH3SO:H, mineralic acids such as HCI, HBr or Hi, oxo

acids such as HCIO, or complex acids such as HPFg or HBF,.

Examples for R, as C,-Cygoalkoxy interrupted by at least one O atom are of formula
Ry

0
R O . wherein R, is Ci-Casalkyl, phenyl or phenyl substituted by C,-

Cisatkyl, Ry is hydrogen or methyl and v is a number from 1 to 50. These monomers are for
example derived from non ionic surfactants by acrylation of the corresponding alkoxylated
alcohols or phenols. The repeating units may be derived from ethylene oxide, propylene
oxide or mixtures of both.

Further examples of suitable acrylate or methacrylate monomers are given below.

R

R, a
0 S
O\/\ - AR or )\’-( \/\N\ An’, wherein An’
N\R 1\ R
€

O e

and R, have the meaning as defined above and R, is methyl or benzyl. An" is preferably CI',
Br ™ or '0;5-CHa..




0 NCO O C4H9 Ra O-, Si (OWe}3 O Exanples for suitable nononmers other than
acrylates are or OMe+ Np N, ~I[ N Preferably Ra is hydrogen or 1BMaY 2604
Rb is NF-{2, gycidyl, unsubstituted or with hydroxy substituted

C, - C4al koxy, unsubstituted C, - C4al kyl am no, di (C, - C4al kyl ) am no, hydroxy-
substituted C, -C4al kyl am no or hydroxy-igubstituted di {Cl - C4al kyl } am no; and
Z is oxygen. R 1 8 MAY 2004 -13 Particularly preferred ethylenically

unsat urated nononers are styrene, nethylacrylate, ethylacrylate,

butyl acryl ate, isobutylacrylate, tent. butylacrylate, hydroxyethylacryl ate,
hydr oxypr opyl acryl ate, di nmet hyl arRnoet hyl acryl ate, glycidyl acryl ates,

met hyl (met h) acrylate, ethyl (neth aacryl ate, but nmet h) acryl at e,

hydroxyeﬁh I %met I%lﬁacr | ate, hy W\ﬂlﬂa )acryl ate,

di met hyl aY"HI%h8&% Fﬁ%?ﬂfﬁ%@?late, tycidyl (neth)acryl ates, acrylonitrile,
acryl am de, nethacryl am de or dinetnylaninoprbg%l-nethacrylanide. The

pol yneri zati on process may be carried out in the presence of an organic
solvent or in

Ra Ra
)\[(O\/\NH ’ O\/\/Si(OMe)3
@] 0
Ra Ra Q
O @]
)ﬁr \/\NCO ) %-]/ \/\N NH
5 5 __/

Examples for suitable monomers other than acrylates are N o - N

= = K
OS]

Preferably R, is hydrogen or methyl, R, is NH., gycidyl, unsubstituted or with hydroxy
substituted C,-C,alkoxy, unsubstituted C4-C.alkylamino, di{C,-Csalkyl)amino, hydroxy-
substituted C,-Cjalkytlamino or hydroxy-substituted di(C,-C,alkyl)amino;and

Z is oxygen.,




the presence of water or in m xtures of organic solvents and water.
Addi ti onal cosolvents or surfactants, such as glycols or annnniun1s$ﬁﬂ@wémm
fatty acids, may be present. Ot her suitable cosolvents are described
hereinafter. If organic solvents are used, suitable solvents or m xtures of
solvents are typically pure al kanes {h&xane, heptane, octane, isooctane),
aromati ¢ hydrocarbons (benzene, toluene, xylene), hal ogenated hydrocarbons
(chl orobenzene), al kanol s (nethanol, ethanol, ethylene glycol, ethylene

gl ycol nononethyl ether), esters (ethyl acetate, propyl, butyl or hexyl

acet at e)Patvailasly teeferrediebylepicalt unsaturafE® OpPMEtshe stsehs eslbylaeyala. di met hyl

ether), é?ﬁy%ep%ét@r&ﬁyiaw@f@@Jobuﬂ}m%rmqusomdwel Bpdrb Rt RRHA@NS can be

suppl enment er-m scible or i c cosolvent to he ensure

d
that t h@vﬂ@mmeﬁawlﬁt%P@%ﬂ%m'ﬁeetav'ﬁ%éeﬁ@aﬁg'ae Vg e MeSRASEtRRET R Frout
t he nonam( nfébrﬁy‘é@dy&wrbutyﬁmetho@&rﬂé@aymbiyetm maet)acryiatesci bl e cosol vent  may

be used,_3as Ion us,.sel ve I S ef tive rOV|d|ng a
sol vent ‘hERVERBUITERREREE T L pT B R S S Bish s BB HEBE. (e
react anta:r;cbasmtpml pogramigh, mmhjhacgylamtdelordﬁma&lnylahinopmbylﬁeehhaartylaonde eactions
have been conpl eted. Exenplary cosolvents wuseful in the present invention
may be selected fromthe group consisting of aliphatic alcohols, glycols,
et hers, Bieypnb}mﬁlzhémmpropgssrmb? b narsied hltdh kel prpgencel af dinreogasd; solverdtloy in

Pyr ol | 488 BReseRA YRERY! ﬁnﬁnﬁhﬁ&glo@rgeﬂmxeerve&x'aﬂe%@éry{s\ga gonaql%bu Fents or

car boxylic"acrds an er eo esters ganosu oxl| des,
sul f onessurfarteptsobudheds g}mqls/@rsamrnwwa>§95% pidplty aeds aa) RerresadinOfkerbut v

car bi t ol 5 REbie @b5ASEHY Sre AELMEAH ARy, ketones, and the like, as well as
derivatives thereof and m xtures thereof. Speci fi c exanpl es include

met hanol , ethanol, propanol, dioxane, ethylene glycol, propylene glycol,
di et hyl energahiteelvenglaye ased, suitihly spydnener migluyeodf,sotvehiseadny dypddally aore and

h bl f
Shen i aies Wopng, Sred, Shial el B PG B Rt b 4B e, IERELL L e
are seletirell regeheted dyemasrboeachicorbeneehed, alkdrelswaetharoh etioansl \ediengei ght

rati 0 1 Sqibodh! difidnt difkch RdnofBRgPetRln), AL (P aLetb, BRRYE b Sthext O MAY

acetate) and ethers (diethy! ether, dibuty! ether, ethylene glycol dimethyl ether), or mixtures
thereof.

The aqueous polymerization reactions can be supplemented with a water-miscible or
hydrophtilic cosolvent to help ensure that the reaction mixture remains a homogeneous single
phase throughout the monomer conversion. Any water-soluble or water-miscible cosolvent
may be used, as long as the aqueous solvent medium is effective in providing a solvent
system which prevents precipitation or phase separation of the reactants or polymer
products until after all polymerization reactions have been completed. Exemplary cosolvents
useful in the present invention may be selected from the group consisting of aliphatic
alcohols, glycols, ethers, glycol ethers, pyrrolidines, N-alkyl pyrrolidinones, N-alkyl
pyrrolidones, polyethylene glycols, polypropylene glycols, amides, carboxylic acids and salts
thereof, esters, organosulfides, sulfoxides, sulfones, alcohol derivatives, hydroxyether
derivatives such as butyl carbito! or cellosolve, amino alcohols, ketones, and the like, as well
as derivatives thereof and mixtures thereof. Specific examples include methanol, ethanol,
propanol, dioxane, ethylene glycol, propylene glycol, diethylene glycol, glycerol, dipropylene
glycol, tetrahydrofuran, and other water-soluble or water-miscible materials, and mixtures

thereof. When mixtures of water and water-soluble or water-miscible organic liquids are
selected as the aqueous reaction media, the water to cosolvent weight ratio is typically in the

range of about 100:0 to about 10:80.




Furthernore CFRP is particularly useful for the preparation of block

copol yners. Bl ock copolyners are, for exanple, block copolyners of 18 MAY 2004
pol ystyrene and pol ydi enes or polyacrylates (e.g

pol yst yrene- b- but adi ene), pol ystyrene-b-isoprene), polystyrene-b- acrytate)
or poly(styrene-b-acryl ate-b-styrene)-14hey are usefull as adhesives or as
conpati bilizers for polyner blends or as polynmer toughening agents.

Pol y( et hyl net hacryl at e- b-acryl ate) di btock copol ynmers or

pol y(net hyl acryl ate- b-acryl ate-b- nethacrylate) triblock copolyners) are
useful as dispersing agents for coating systene, as coating additives

(e.g. rhﬁ@%r@%&@'crﬂﬂﬁmp%m&@m%bm foi'%%rp?epérgﬁ&{éf\t@odﬂ'doﬁglmr@}s or as resin

conmponent in coatings(e.g. high solid paints) Block copolyners of styrene,
(meth)acrylates and/or acrylonitrile are useful for plastics, elastoners

and adhegip¥iesepdBinesk afeomleyamb& sibeipacwcynws Gf:ﬁfl’ystWGﬁé ahdh pbugxelebé@srks
alternate betm%ﬁ%( ol ar usef.ul in

many appP? 3y gd- B%ﬁ? qt?EUtEa'PFECPQ'H{)gVF%?e ogbeé}ei&ﬁ?yés 5Ted¥ epari ng
hi ghl y usérfieeinoppdlysrerzteadslateihstytene). gdiey mer ssafdyashadtesvenonber aver age
| | f 2 000 to 250
e o 0 PR ALl o0 2 000 L 2
aver age Roly@mihamethectylate-bag )déf@m'mqwgblrr@ys Q paby(Byedhy e-b-acrylate-b-
chromat O%%tawa&ﬁ'i@:ocmprowe@%ré sstul RSBEpFRTP PO Y icOBMirPd s @iindTaE S

spectronetry elnltlator carri.es !?qeglgsg whi ch can be
easily dF@‘ﬂﬂ@dﬂ'ﬁY@defgr HPﬁoﬂqgéPa' AHEIePrestivilzerafgaciped 8E95 &5t her
convent i gdtaporidnt #ﬁ%&tmg&(@b HigHh sl pafntgrm@dkfdopaiwwsj@&tge@@l (peltty)aeymteand

| t hi s, type. of Led_radical
ool ymr 2 PR Gt 48 el ok aSteLRes Bs o MR descr bed, i nter

alia, by C J. Hawker in Angew. Chem e, 1995, 107, pages 1623-1627,
dendrlne t I 96,
Vol 20, RpR RoSipis Bput ot AP LIRRERMAELIOEL, Blornatd pUREERTRIG A Eineko )
Ha\/\,ker endihon-pelanaonanels, arehisaiul PHYany am!scatmsgas %@bm@@tv)surfa%@ﬁ@témr

copol ynme r Yaidw fofRWKChet BleMacr onol ecul es 1996, 29,
2686-268gi§'p ﬂﬁfrodc%&g g 'EgﬁybLI’}T(I)gk \gggoleyngrs as described by N A

Li stigovers in Macronol ecul es 1996, 29, 8992-8993. Preferably the reducing
agent i sThe fas5bdiEm&s hydyadive al duynden adérdg@ineibcoRrpeightiiriravi 0w @n

400000 g/mol, preferably from 2 000 to 250 000 g/moi and, more preferably, from 2 000 to
200 000 g/mol. The number average molecular weight may be determined by size exclusion
chromatography (SEC), matrix assisted |aser desorption/ionization mass spectrometry
(MALDI-MS) or, if the initiator carries a group which can be easily distinguished from the
monomer(s), by NMR spectroscopy or other conventional methods.

A plurality of specifically designed polymers and copolymers are accessible by this type of
controlled radical polymerization, such as star and graft (co)polymers as described, inter alia,
by C. J. Hawker in Angew. Chemie, 1995, 107, pages 1623-1627, dendrimers as described
by K. Matyaszewski et al. in Macromolecules 1996, Vol 29, No. 12, pages 4167-4171, graft
(co)polymers as described by C. J. Hawker et al. in Macromol. Chem. Phys. 198, 155-
166(1997), random copolymers as described by C. J. Hawker in Macromolecules 1996, 29,
2686-2688, or diblock and triblock copolymers as described by N. A. Listigovers in
Macromolecules 1996, 29, §992-8993.

Preferably the reducing agent is a cyclic ethylenically unsaturated compound having an

allylic hydrogen atom, a phosphorous compound with oxidation number |-V and a valence of




allylic hydrogen atom a phosphorous conpound wi th oxidation nunber -1V

and a valence of "16 MAY 2004 - 3 to 5 or a sulfur compound w th oxijGaMACRN4
nunber -1V and a valence of 2 or 4 or a mxture thereof. Particularly
preferred is a conposition, wherein the reducing agent is a mxture of a
cyclic ethylenically unsaturated conpggnd having an allylic hydrogen atom
and a phosphorous conpound with oxidation nunber |-1V and a val ence of 3

to 5 or a sulfur conpound with oxidation nunmber |1-1V and a valence of 2 to

4. Particularly preferred phosphorous c ds, are: H3PQ2 HAP2O4 .

PO8) HABECEOr SABBOGOPRESHEIN BIGEIch MBI TS FHBTRSO G pif of 8 mixure
phosphonj.grdfli phosphoni ¢ acid, hypodi phosphoric acid and their anmonium
al kali or alkali earth salts. The salts may al so contain crystal water.
Sui t abl e organi ¢ phosphorous conpounds are R -H2P02, R R'HPO or R R'HPCS,
P(OR) 3 ' i85 chRPeRGH Mk BeGelucing Sgeht A Akitlre d?Res¥ic or
C, - C-Bal E’gﬁgg’i\l@sgefseﬁégégﬁg o?gani c phos?)hiet gs z]angd phosphoni t es a?jg for
exanpl e ethilghieatyl unshbisapd cempoiddipxinglanaalkia hYSFRIEHIAB SN FRIDFPNEPES ky
PhosSphi T g6 o8 ISR SRBE Rinbe PNOSRRI 4 BilericE ok 846 Blor aRBGSYMSuUntWiBCt adecy!
phosphite, disteary E/ent aerythritol diphosphite, tris(2,4-di-tert-

but yl phenxitigtioptresyer -8/ antl # sajgees®f lerfk aeryt hri t ol di phosphite,
bis(2,4-di-tert-butyl phenyl) pentaerythritol diphosphite,
bis(2,6-di-tert-butyl-4-methyl phenyl)-pentaerythritol diphosphite,

di i sodecybgirypenprataradmtiosphordispbrivpsinge are:

bis(2,4-di-tert- | - 6- et hyl phgaylameatiaerythritol di phosphite,
bis(2,4,6-tri s(tigﬁc-y ut yl phenyl ;Héen"% éeryt‘h'ri tol di phosphite, tristearyl

sor bi t ol H4P,04 hypodiphasphonic acid,
H3iPO4/H,P,05 phosphonic-fdiphosphonic acid,
H4P.Os hypodiphosphoric acid

and their ammonium, alkali or alkali earth salts. The salts may also contain crystal water.

Suitable organic phosphorous compounds are R'-H,PO,, R'R"HPO or R'R"HPO;, P(OR)s3
wherein R' and R'" independently are C; - Cyg Aralkyl, phenyl or C4-Cyealkyl.

Also suitable organic phosphites and phosphonites are for example triphenyl phosphite,
diphenyl alkyl phosphites, phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, tritauryl
phosphite, trioctadecyl phosphite, distearyl pentaerythritol diphosphite, tris(2, 4-di-tert-
butylphenyl) phosphite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl)
pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl}-pentaerythritol diphosphite,
diisodecyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl}pentaerythritol
diphosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphosphite, tristearyl sorbitol
triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-
2,4,8,10-tetra-tert-butyl-12H-dibenz([d,g]-1,3,2-dioxaphosphocin, 6-fluoro-2,4,8,10-tetra-tert-
butyl-12-methyl-dibenz[d,g}-1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-methyiphenyl)
methyl phosphite, bis(2,4-di-tert-butyl-8-methylpheny!) ethyl phosphite, 2,2',2"-nitrilo-
[triethyltris(3,3',5,5'-tetra-tert-butyl-1,1-biphenyl-2,2'-diyl}phosphite], 2-ethythexyl(3,3,5,5-
tetra-tert-butyi-1,1'-biphenyi-2,2'-diyl)phosphite.

Especially preferred are the following phosphites:




ti phosphite, tetrakis(2,4-di-tert-butyl phenyl) 4,4'-biphenyl ene

di phosphonite, 6-isooctyl oxy- 18 MAY 2004
2,4,8,10-tetra-tert-butyl -12Hdi benz[ d, g] - 1, 3, 2- di oxaphosphoci n,
6-fluoro-2,4,8,16-tetra-tert-

butyl - 12- net hyl - di benz[ d, g] - 1, 3, 2- di oxaphosphoci n,
bis(2,4-di-tert-butyl-6-nethyl phenyl) nethyl phosphite,

bi s(2,4-di-tert-butyl -6-nmethyl phenyl) ethyl phosphite, 2,2',2"-nitril o-

F e Ezlﬁéé(.gt(d?@?rgb?@?geéyﬁtJh%sérﬁtrét(lrggfto¥$16%,’ Siva s B8 s t-BnTion gt} graosphi tel
tetra-tegdipbutyl -1, 1' - bi phenyl - 2, 2' - di yl ) phosphite. Especially preferred
are the follow ng phosphites: 1 8 MAY 2004 -16
Tris(2,4-di-tent-butyl phenyl) phosphite (Irgafos(r)168, C ba-Ceigy),

tri s(nonyl phenyl) phos- phite, (CH3)3C (p+) H3C-CH / (CH3)3C (CH3)3C

CH3) 3C 3 1 (CLCEHg CH2CH CH2CH3 cH3) 3G </ \)__o”
(o8 Banor ot SiofGupese Saly (60 4T
0 Q

(A) H,C—CH F—F P—O—CHCH TN (g
o O o
(CH,),C
C{CH,), C(CH,),
(CH,),C L 3
(CH,),C C(CHY,
2
P-—-0—CH,CHCHJCH,CH, ()
0
(CHy),C 0
G(CH,),
!O O\
(CH,),C o—pF X P—0O C(CH,)
Q o/ ¢ @- )
C(CH,), (CH,),C

C(CH,), (CH,)C

!O O\
H,C o—p X P—0 CH,
o o (E)

C(CH,), (CH,),C



P-0 0 (CH3)3C (CH3)3C C(CH3)3 CH3 () (D 1 8 MAY 2004 -17 (F) H37C58 O P A
P-O-C59H37 1 / ~Q\ v CH3 HC 3 CH (G Particularly preferred sul fur 18 MAY 2004
conmpounds are: H2S202/ H2S203 H2S20a H2S03I H2S205 R-S-O H R-S=O-OH 3

sul foxylic-f thiosulfuric acid dithionic acid sulfurous-Idisulfurous acid
sulfenic acid sulfinic acid P-OCH2CH3_ ¢7.

_ ?Ha —
H,C—C—CH,
IO O\
(F) HyCa—0—P X  P—O—CuHy, O— =P~ OCH,CH,
8] Q0 H:,C\
C CH
HC™ Yen,
— — 2
(G)
Particularly preferred sulfur compounds are:
H,5,0,/H29,04 sulfoxylic-/ thiosulfuric acid
HzSzo.s dithionic acid
H,S04/H,5,04 sulfurous-/disulfurous acid
R-S-0OH sulfenic acid
R-5=0-CH sulfinic acid

and their amonium, alkali or alkali earth salts. The salts may also contain crystal water.

Typically the alkali or alkali earth metal is Li, Na, K, Ca, Mg. The salts can contain additional

crystal water.

Most preferred are H;PO, (phosphinic acid), or a Na, K, Ca, Mg or ammonium salt thereof,

with or without crystal water.

Particularly preferred is NaH,PO, which may contain additional crystal water.

Examples of cyclic ethylenically unsaturated compounds are dihydroanthacene and
dihydronaphtaline and their derivatives, wherein Ry-Rs independently are H, alkyl, cycloaikyl,
aryl, aralkyl, alkenyl, alkinyl or COOalkyl. The aromatic radicals may also be further

substituted.



2 and their amonium alkali or alkali earth salts. The salts may al so
contain crystal water. Typically the alkali or alkali earth netal is Li,

Na, K, Ca, My. The salts can contain additional crystal water. Mbst g MAY F[l“‘
preferred are H3P02 (phosphinic acid), or a Na, K Ca, My or anmoni um Sa
thereof, wth or without crystal watef8-Particularly preferred i s NaH2PQO2
whi ch may contain additional crystal water. Exanples of cyclic
et hyl eni cal | y unsat urated conpounds are di hydroant hacene and
di hydr onapht al_j neHand their derivativeg, wherein R5-R6 independently are H,
al kyl, cycloa I aryl, aral kyl, alke , al kinyl or COGal kyl. The
aronmatic radi cals. may~al so be furt st iR;uted. 1 8 MAY 7004 -18 A
further ¢ o:: g from i ndénhe, n R -R9 have the same neani ngs
as given RE $0 suitabl ¢ arJ pal kenes as defined bel ow.
Wher ei n REQASN AN, Cycl oal kyIe-A < Mal kyl, A kenyl, AlKkinyl,
CoCal kyl . Xis (£N2)n; n is a nunber fromf3-9 or Xis CH=CH (CH2)~ and n is
0 - 7o0or XisRgCHHCH)n and is n =0 - B: Also suitable are cycl ohexadi enes,
wherein R' - R22 independently have the nmeanjing as defined above for
R1-R6. |hfusther o1o9R it deyivse FoatROFE, “WARTE REBR: RAS R GAREENANMEERRSETRED can
be part Qfra second condensed ring system 18 MAY 2004 -19 A further group
are Diel s- Al der adducts of cycl opent adi enes, wherein R23 - Rea
i ndependently have the same nmeaning as gi ven above for R1-R6 and Y is
-CH2-, O NH or N@?l- C4al kyl ). 2 R29 Further suitable dienes are 1, 4-dienes
(-
R

s H

Also suitable are cycloalkenes as defined below. Wherein Ryq is H, Alkyl, Cycloalkyl, Aryl,

Aralkyl, Alkenyl, Alkinyl, COOalkyl. X is (CHy), ; n is a number from 1-9 or X is CH=CH-
(CHy),and nis 0-7 or X is (CH=CH),andisn=0-2.

7 x

H Ry

Also suitable are cyclohexadienes, wherein Ry; - Ry independently have the meaning as

defined above for R,-Rs. In addition two of each Ry, and Ry;, Rys and Ry or Ryg and Ry can

be part of a second condensed ring system.




systens R34 pl 1 R32 31 condensed aromatic wherein Vis -CH2-, O NH, or
N(CL Cdal kyl); or dihydropyridines R41 | R40 i R39 R44 i R43 R4 | RE MAY 2004
H R30 L1 = 1-20 Particularly suitable are polyindene, poly-a-pinene and
pol y- p- pi nene of the general fornulae 1 8 MAY 2004 -20 The substituents
R29- R50 have the sanme neaning as given1Bor R1-R6 and L2 is a nunber from
1-100. Preferably the neaning of R -R50 is hydrogen or Cl-C4al kyl .
Preferably the reducing agent is a cyclic nono-, sesqui- or di-terpene
having an alLyli hydrogen atom Exanples are a-terpinene, y-terpinene,
a- phel | andr en® %3 phellandrene IlnDHene a- pi nene, B-pinene,

a-terpin&g A T ®,s abietic acid. Most preferred
are y-terping d a- phellandrene reduci ng agent is preferably
present in an a nt of from 0.01% Hore preferably

A further group are Diels-Alder adducts of cyclopentadienes, wherein Ry; - Ry independently
have the same meaning as given above for Ry-Rs and Y is -CH,-, O, NH or N(C,-C,aikyl).

2 R
ey
= R24 R25 \
Y
Rz R

R29 RSO

Further suitable dienes are 1,4-dienes , condensed aromatic
2

systems

Ry H
wherein V is -CHx-, O, NH or N(C;-
vV

Caalkyl); or dihydropyridines

H R,
Ry Ras
R% ri‘ Ry
H
L, = 1-20

Particularly suitable are polyindene, poly-a-pinene and poly-B-pinene of the general formulae




fromof fromO.05%to 3% based on the weight of the polyner. The
concentration to be used depends on the anpbunt of nitroxyl present ]&NMMQMM
ol i goner or polynmer. Qbviously for high concentrations of nitroxyl, high
concentrations of the reducing agent are used. Furthernore it depends on
the col or inprovenent (color stability26f the polyner) to be targeted If a
m xture of a cyclic ethylenically unsaturated conpound having an allylic

hydrogen atom (a) and a phosphorous conpound w th oxidation nunber -1V

and a valence of 3 to 5 (b) is wused, the ratio (a):(b) may vary from 1: 10
to 10:1, preferably itgqis from5 to 571 and ~prefefably from1:2 to
2:1. The conposition can also containAurther S—pFxanpl es are given

below. 1 8 MA
exanpl e 2, 6- di

met hyl phenol rt- but henol

2,6-di-tert- b I\ but yl phenol njie-tert- bu- sobut yl phenol ,
2, 6-di cycl opent“yl - &yt hyl phenoti thyl , 6-di et hyl -
phenol 2, 6-di oct adecyl - 4- net hylphenol , {2, 4, 6-t phenol ,

' I
2, 6-di -tert- butyl -4 net hoxynet hyt phenol 5~ (ponyl phenol s whi o are linear or
branched in the side chains, for exarrpl e, 2,6-di-nonyl -4-nethyl phenol

2, 4-di ”Eﬁ“%éub@h n?s@ztg =yl m%e ?mé’ He%hﬁ@%ls’gw%n%rdk -Re and L2 is a number

met hyl hept adec-1" -yl)

2, 4- di mefromi1-82Q 1' rret hyltridec-1'-yl)phenol and nixtures thereof. 1.2.
Al kyl t hi onet hyl phenols, for exanple

2, 4-dioctylthiomethyl-6-tert-butyl phenol, 2,4-dioc-

tyl t hi onBtaisrabigthemieghipaehBi-Rsds ﬁyfﬂpﬂﬁtﬁ}ﬂ@d‘ﬁ‘@ﬁﬁt hyl - 6- et hyl phenol ,

2, 6-di - dodecyl t hi onet hyl - 4-nonyl phenol . 1.3. Hydroqui nones and al kyl ated h
dro uinones, for exanple 2,6-di-tert-butyl-4-nmethoxy- phenol,

2, 5-di - t Braferablyyhdpedincinaiagentds a 2ydic dionoarsesauiydriti-teroens havieg an allylic

2, 6-di phﬁnq/r!)-edf-&ﬁ&ade- cyl oxyphenol , 2, 6-di-tert-butyl hydroqui none,

2, 5-di -t eft - Pt 4- hydr oxyani sol e, 3,5-di-tert- butyl-4-hydroxyani sol e,
3,5-di-tert- butyl 4- hydr oxyphenyl stearate, bis-(3,5-di-tert-butyl-

Examples are o-terpinene, y-terpinene, a-phellandrene, B-phellandrene, limonene, a-pinene,

B-pinene, a-terpineol, cadinene, B-selinene, B-lonone, abietic acid.
Most preferred are y-terpinene and a-phellandrene.

The reducing agent is preferably present in an amount of from 0.01% to 5%, more preferably

from of from 0.05% to 3%, based on the weight of the polymer.

The concentration to be used depends on the amount of nitroxyl present in the cligomer or
polymer. Obviously for high concentrations of nitroxyl, high concentrations of the reducing
agent are used. Furthermore it depends on the color improvement (color stability of the

polymer) to be targeted

If a mixture of a cyclic ethylenically unsaturated compound having an allylic hydrogen atom
(a) and a phosphorous compound with oxidation number |-V and a valence of 3 to 5 (b) is
used, the ratio (a):(b) may vary from 1:10 to 10:1, preferably it is from 1:5 to 5.1 and most

preferably from 1:2 to 2:1.

The composition can also contain further additives. Examples are given below.



hydr oxyphenyl ) adi pate. 1.4. Tocopherols, for exanple a-tocopherol,
b-tocopherol, g-tocopherol, d-tocopherol and m xtures thereof (Vitﬁ?ﬁ*#?
1.5. Hydroxyl ated thiodi phenyl ethers, for exanple AY 7004
2,2 -thiobis(6-tert-butyl -4-nmethyl phenol), 2,2 -thiobis(4-octylphenol), 4
4' -t hi obi s(6-tert-butyl-3-nethyl phenolj;-4,4"-thiobis(6-tert-butyl -

2- et hyi phenol ), 4, 4'-thiobis-(3,6-di-sec-anyl phenol),

4, 4" -bi s(2, 6-di net hyi -4-hydroxyphe- nyl)disul fide. 1.6.

Al kyl i denebi sphenol s, for exanple

2,2' -met hyl enebi s(6-tent-butyl -4-net hyl phenol), 2,2'-

met hyl eneli$icGdimet - but yl - 4- et hyl phenol ),

2, 2' - methylT enebi s 4- net hyl - 6- (cc- - net hyl cycl ohexyl )- phenol ],

2, 2" - net hyl enebi s(4- net hyl - 6- cycl ohexyl phenol ), 2,

2" - met hy4 @ngkiise8 e hér‘f’dlmm xRl ben butyl-4-methylphenol, 2-tert-butyl-4,6-di-
2,2' -metnyreneni s ert - butyl pheno

2, 2 - et h'ypihd!@hermlsr( @ detauﬁ-btttﬂﬁretbﬂplwm!t 203 ﬂ)ﬁvﬂf@tylr‘i-@lzutp'ﬁawﬂ' )2.8-di-tert-bu-
2, %%Bg&?fg?éﬁ%ltfétd cﬁl’!lbgéntﬂ 4. ﬁ@g&\'ﬂﬁmémei“ﬂ:l—)meth\ilcyclohexyl)—d, 6-dimethyl-

2, 2 rre I ene en= nonyl phenol

2,2 - met melnehétﬁ @paaqmywmmlmnpbﬁzw -ricyclolmyippaiediol . p-di-tergbutired-ny -
I41ezeb|m33§ rﬁgﬁgg%rgétﬁ? Ehéﬁ%ﬁ EQ@H&%S VH%’E*P])% e Iwgﬂro?r brarlchfd in th(eSsu:ie chains, for

t ert - but gotambld)\2B- dwyor@l—mmwlmeenwﬁb@mamd -6- (1 -methylundec -1'-yl}phenoal, 2,4-di-

PR SR o

1, 1- bi s(itees tHerdofl - 4- hydr oxy- 2- net hyl - phenyl ) - 3- n- dodecyl ner capt obut ane,
et hyl ene gl ycol bis] 3, 3-bis(3 -tert- butyl-4'-hydroxyphenyl)butyrate],

bi s(3-tent-butyl -4-hydroxy-5-nmet hyl - phenyl ) di cycl opent adi - ene,

bi s[ 2- ( 342t ARtitHwhathyBhedvys] famexamplerid -dipktyémizyle)hy 66 tat-butyiphphel 42 Aetidoy | pheny

i ] terepht hal at 1, 1-bis h b . )

2 2-bis- gﬁgmaﬁ]yt—@—méﬂbﬁﬂlmng ﬁ‘yfﬂ?%m h&ﬁ@et%ﬁ%—%ﬁﬁ N%ogrﬁyé-b -t%o%@?lthlomethyl

2, 2- bi s- 4oh@pierut yl - 4- hydr oxyl - met hyl phenyl ) - 4- n- dodecyl nmer capt obut ane,
1,1,5,5-tet ra-(5-tert- but yl - 4- hydr oxy- 2- net hyl phenyl ) pentane. 1.7. O N
and S-bent ! conpounds, for exanple

3, 5, 35' - 1 8t Hadrogliihoddsl aHd-akviatedlh &~ fobexamyle @ieadirtert-butyl-4-methoxy-

3 Sl - BRI DRI ADRE o b A hyar S or, 2,8 Aipent}-4 ol ¥

tris(3, SC)Fbxybﬁéﬂiol bl teﬂrmydhwydwmml ) avdi-teet-blniis{-Bydroxyanisole, 3,5-di-tert-
tert-but

bi s( 3, 5- ptyktép%lc?rama\?'so@ ﬁ;oqng )éutypf ﬂyalrozyplhfartnlylzlcs) e%rrﬁg %IS ‘a & de tert-butyl-4-

hydroxyphenyl) adipate.

1.4. Tocopherols, for example a~tocapherol, b-tocophero!, g-tocopherol, d-tocopherol and

mixtures thereof (Vitamin E).

1.5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis(8-tert-butyl-4-methylphenol),
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenal), 4,4'-thiobis(6-tert-butyl-
2-methylphenal), 4,4'-thicbis-(3,6-di-sec-amylphenol), 4,4'-bis(2,6-dimethyi-4-hydroxyphe-

nyl)disulfide.

1.6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert-butyl-4-methyiphenol), 2_,2‘-

methylenebis(B-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(a—methylcyclohexyl)-
phenol], 2,2'-methylenebis{4-methyl-8-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-4-me-
thylphenol}, 2,2'-methylenebis(4,6-di-tert-butylphenol), 2,2"-ethylidenebis(4,6-di-tert-buty!-



benzyl )sul fide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzyl nmercapt oacet at e.
1.8. Hydroxybenzyl ated nal onates, for exanple 18 MAY 2004
di oct adecyl -2, 2-bi s-(3,5-di-tert-butyl-2-hy- droxybenzyl)-nal onat e,

di - oct adecyl - 2- (3-tert-butyl -4-hydroxy-5-nmet hyl benzyl)-mal onate, di-

dodecyl mer capt oet hyl - 2, 2- bi s- (3, 5-di -tept- butyl -4-hydroxybenzyl ) mal onat e,
bis[4-(1,1,3,3-te- tranethyl butyl)phenyl]-2,2-bis(3,

5-di-tert-butyl -4-hydroxybenzyl)mal onate. 1.9. Aromatic hydroxybenzyl

ggg;:])ndéwe@og %E q{,&ﬁﬂ;n%pésigZ{H'LButyi-tg-lsogutylphénegl)t ZBUHQh 4en%¥dféjf(cy:methyiben-

1,4-bis | B4-h6ih I1thylbemgene,
2,4, 6- tE%S%H%nﬂﬁebgﬁ)gymﬁhﬁy@b@ﬁ@ﬁgﬁ%ﬁ%ﬁfﬂ@m WWO'I]'H §Z| negl

Conpoundienetfig(@ Se&ﬁﬁ@béty@h&n@i) §("0@1%VI'W\%}GQ§ t'am(lc?r medyphensl futpss- hy-

droxyani [ A&{h nylybutane, 2,6- bl 3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-
2-octyl ”éb@ﬁlk@d% g j?\é‘l gl‘ﬁge_yt ert-buty o5 “hydr okyani | |yr10£y 375 )
t ri azi nemethylphenol, 1,1,3-tris(5-tert-butyl-4- hydroxy-2 methyiphenyl)butane 1,1-bis{5-tert-butyl-4-

2-octyl ng cﬁe('fxg z;mgm@ Eﬁeﬁ-{yﬁ 1325 %aécﬁrrﬁderr@éw méhewmngg@epaw[h -Jlpidea0ed. i azi ne,

2,4, 6- tri oxyphenoxy) - triazine,

1,3, 5- trbmyl(%hﬁdrdwmvenyl)wmrgﬂe} Avlsmrtnf‘obww AuiiEgiyy-metykaeratgicyclopentadi-
1,3,5-tr | 6-
bl 0s G Bl R MG O B L OERA ML L RIEHBYH S Brindiact
1,3,5-tri S{l& &ﬁdm&tlnstléﬂmdydxynh@ygbmne 202(3@5 «(35-di-tert-butyl-4-hydroxyphe-
h

ydr oxyph rop. )
V3, oot OB S R AR 4 dodecymercapigpptane,
Benzyl phodmstetae(S; telft{bmtyeﬂauypdoey-Z methylphenyl)pentane.
di mret hyl -2, 5-di -tert-butyl - 4- hydr oxybenzyl phospho- nat e,
diethyl-3,5-di-tert-butyl -4-hydroxybenzyl phosphonat e,
di oct adeqy’l B, Erwl-cﬁndt&béﬁztsyummpmtiy-fomxmplmﬁﬁ)ﬂ ﬁktets@-lt&)'hautel -4.4' dihydroxydi-

di oct ade ert- byt | ci um
salt of E%l PﬁVHeé@ﬁi}yg %d'@e[@é’?ﬁyg %p%a%ﬁg Q@ &h #%ﬁo phoni ¢
acid. 1. 3%d%@%baﬂmbﬁﬁmmhstpanﬁﬂateeﬁmam:ﬂ-a téﬁwm-émﬁwymnzyl)amme bis(4-

4- hydr ox stear de,

5 a1 or 1y hickr 2 Sy bs iR aP s, DR ERLeg O gharon-

5-di - t enbehiyt)ylifide, mb@kyammd Hutyiephindxybertybinarc 4 oametate. or poI yhydric

al cohols, e.g. with nethanol, ethanol, n-octanol, i-octanol, octadecanol,
1, 6- hexanedi ol, 1,9- nonanediol, ethylene glycol, 1,2-propanediol,

neopent yh g HygRkybdniigRidet iyt eae g axamble dibcﬁd@ﬁyl 4, Bives- (@ Srdietert-dutyl- Sty | ene

gl yeol, p?o%gfnrz% rr]nrallcgncélte dﬁ gétggehc}g{% ?\)5( ¥e(?'tt- hl}{ |24~ kllysélcr)g - -%%%y%enygfli\—rm_a%nsé{eh%i

dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-buty!-4-hydroxybenzyl)malonate, bis[4-(1,1,3,3-te-

tramethylbutyl)phenyl]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzylmalonate.

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

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

1.10. Triazine Compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hy-
droxyanilino}-1,3,5-triazine, 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-
triazine, 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-hydroxy-
benzyllisocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4.6-
tris(3,5-di-tert-butyi-4-hydroxyphenylethyl)-1,3,5-triazine, 1 ,3,5-tris(3,5-di-tert-butyl-4-




dr oxyet hyl ) oxam de, 3-thi aundecanol, 3-thi apentadecanol,

tri met hyl hexanedi ol, trinethylol- propane, MAY 200
4- hydr oxynet hyl - 1- phospha- 2, 6, 7-t ri oxabi cycl o[ 2. 2, 2] oct ane. 1. 14. Es?ers o#
b- (5-tert-butyl -4-hydroxy- 3-nmet hyl phenyl ) propi onic acid with nono- or poly-
hydric al cohols, e.g. with nethanol, etBanol, n-octanol, i-octanol,

oct adecanol, 1, 6-hexane- diol, 1,9-nonanediol, ethylene glycol,

1, 2- propanedi ol , neopentyl gl ycol , thiodiethylene egcoI di et hyl ene

gl ycol, et h ene ent hr| to X I
i socyanu&‘édtr@‘yp W'pro‘%?&hwg%@ h fb%@r% d téis i au e%eg(%hx',h%’dmxyben'
3-thi apem%m@gmu@éte trimet hyl hexanedl ol , tr| nmet hyl ol pr opane,
4- hydr oxymnet hyl - 1- phospha-2, 6, 7-tri oxabi cyclo[2.2.2]octane. 1.15. Esters of
b- (3, 5-di cycl ohexyl - 4- hydr oxyphenyl )propionic acid with nono- or pol yhydric
al COEOI Sq1.1€. Benzwphbsﬂfﬁhbt%@éﬂor leﬁrﬂnﬂéldimetmuﬁﬁmltert-botyade@am?benazylplhospho-
1, 6- hexanedi 0l nonanedi o e r nedj o
neopent ynatg Jietsy- 3 PR R Méo’%f&?{zéﬁ’ﬂoﬁqq\?f\gﬂg‘?l 8'88‘35?&@5%“'?%%'?L&Y'h‘ijr‘%‘ne
9' yC0| B@Q?&%&Mbﬁﬁépﬁ@hatetdﬁb&édﬁtﬁﬁ@l@fﬁﬁd‘ﬁwu)hm)&yaﬁﬂfe&iyﬂaenzylphosphonate

- bi s(h?ydroxyet hylzw er}lnde nol (i; nﬂm e|nt adecanol
tr| met hy fheeselcag saff of t ?l”??é‘f’ﬁ&rl‘wcﬂsﬁﬁr&&)aﬁ -yt SM HPYIQ $¥ PAOSPARUS GRY: 2, 6,
7-trioxabicyclo[2.2.2]octane. 1.16. Esters of 3 5-di-tert-but 1-4-h dr ox
hen | acetic acid with nono- or polyhydric alco- hols, e.g. with t hanol ,
et hanol , _M%_MME&%GFamR[eé hvsioiadianfide14- bYcHB%F'F‘@g?'B\'qe' fch'N/AY 2004
-24 et hyt;%]_@, ghy&_@m Hydfoxy pRRHY Nesth&hateneopent yl gI ycol, thiodiethylene
gl ycol, diethylene glycol, tr| et hyl ene glycol, pentaerythritol,
tris( hydr oxyethyl)isocyanurate, N N -bis(hydroxyethyl)ox- am de,

3-thi aundqgapgl,s oA PHABkBLELAN br’ox h'e |5§ﬂé§§&§d\htﬂ|mono- or polyhydric
tri met hylof prapane, F OXYNE

6, 7- t ri origbh s, Q)[Vﬂthzmi‘%@m'aﬁéanoi rchtaqgh ‘d’éﬁané\‘ octadecanol, 1,6-hexanediol, 1,9-
b- (3, 5- dbgﬁﬁf glolpléttﬁvlen‘é égg’&é qxﬂﬁﬂaﬁgﬂé&@r%bgﬁw@ﬁ% @hidiBthyiene glycol, diethy-

, N - r ox nyl pr opi onyl ) hexanet iyl enedi ami de,
N - b| s {BeRiygol, tr@rtlt}dm@YWW?@#WV“OIp‘ﬁé&é'yqffﬁﬂﬁih%HW‘)YPPPf@ﬁ Nebigtvani de,

N - bi t -
N bi oPEat g ERtge S audace b ns ro@d@f%%@“*E*“”.“%’n‘ﬂ*%idy'?ﬁ?”ﬁ?yi"éxam de
Naugar dRrogiand, Styrsbxyetetiy- 1tﬂh0r5ld%2)5 T-t.ﬂJO&@lCYN@ E 2qeid (vitanmin C

N
N
N
N
(

1.14. Esters of b-(5-tert-butyl-4-hydroxy-3-methylphenylipropionic acid with mono- or poly-

hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexane-
diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-
bis(hydroxyethyljoxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo{2.2.2]octane.

1.15. Esters of b-{3.5-dicyclohexyl-4-hydroxyphenylipropionic acid with mono- or polyhydric

alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,8-nonanediol,
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol,
triethylene glycol, pentaerythritol, tris(hydroxyethyi}isocyanurate, N,N'-bis{hydroxyethyl)ox-
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethythexanediol, trimethylolpropane, 4-hy-

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

1 16. Esters of 3.5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono- or polyhydric alco-

hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanedici, 1,9-nonanediol,




1.19. Aminic antioxidants, for exanple

N, N - di -i sopropyl - p- phenyl enedi am ne, N, N -di-sec- 18 MAY 2004
butyl - p- phenyl enedi am ne, N, N -bis(1, 4-di met hyl pentyl)-p-phenyl enedi am ne,

N, N - bi s(1- ethyl-3-nethyl pentyl)-p-phenyl enedi am ne,

N, N - bi s(1- net hyl heptyl) - p- phenyl enedi-a4i-ne,

N, N - di cycl ohexyl - p- phenyl enedi am ne, N, N -di phenyl - p- phenyl enedi am ne,

N, N - bi s(2-naph- thyl)-p-phenyl enedi an ne,

N_I ;ﬁg;??%ﬁle %g&c? ¥(%O:P%L% Q%\ %”Sgen%/mgi}%m !\I_o(dlétr;i}'ylenemal éfldbé%}/llle?we glycol,

N (1- net hmtﬁytq@b)glgCﬂNpemlaenmeqo tpslenyroeyetdi aotyenurdte ay,of -bis( hydroxyethyl)ox-

N ARSI Gl e T S R MR TR

N- al | yl ddfkengihaini-peosphai2shprtapakigycisiR atmegtdram ne,

N- phenyl - 1- napht hyl am ne, N-(4-tert-octyl phenyl)-1-naphthyl am ne, N- phe-
nyl - 2- napht hyl am ne, octyl ated di phenyl am ne, for exanple

p, p' - di - 1 &mt Adex lofl bgB SRyt trbitel-4- Hvdrﬁx@uéWn@rﬁﬂmW@ﬂ@b,g. N,N'-bis(3,5-di-tert-

4-butyry henol , nona |am phenol e oyl am nol
1 oot adsbIHLy TR RGRRARPDORY BRe s h RS BANGbITe RSy
2, 6-di -tﬁhénygiﬁ&mbnﬁtrdhétﬁyleﬁdwdrﬁﬁé rN)NBblbw 5)b|etﬁﬂlb,utyl-4 hydroxyphenylpmptonyl)
2 4' -di am no nod| \6 ia\ N, N

—tetr aﬁﬂrﬁyﬁe A\I hl -bigh2A(Ri [ﬁ@cﬁ ﬁ{éh‘fwlr’@m‘fgﬂ’@p enyl] ropiony oxy)ethyl]oxamtde
1 2- bi s[ {5 pc]w(ll_phgjw,g@gy Ug}@}agane 1, 2- bi s( phenyl am no) pr opane,
(o-tolyl)biguani de, bis] i met hyl butyl ) phenyl]am ne, tert- octyl ated
N- phenyl - 1- napht hyl am ne, a m xture of nmono- and dial kyl at ed
tent-but ylyet gELsHeGEMIGPNERY! am nes, a mi xture of nmono- and dial kyl at ed
nonyl di rrerrw—am-n-es-,— m xture of nono- and di al kyl at ed
dodecyl d| phenyl am nes, a m xture of m)no- and di al kyl at ed i sopr o-

pyl /i soh I S - - -
tert-bu th1 4 Nt‘o@cl@aﬂ@ for%xépa@ﬁéWﬁ - - di rp%ﬁg’?ﬂ%ﬁd%ﬁ%ﬁ%fﬁﬁu ne,
phenot hi aziyherphanmnqdmnen@fN Nobiel, éawmemymentyla;n phasylenediamine, N,N'"-bis(1-
tert-but r I ted
tont - oct LR AERIPERELYGEuRRTe R 1T e e BndRl e ARy e e

N, N', N - Nl rippietongkyl-b; phedilanédiabine - 14N dfiphenyHe-rhiesylenediamine, N,N'-bis(2-naph-

é |25(2 626 ihg! ‘{”é’ﬁ&m{aﬂ%ﬁﬁper 85 ﬁ%'ﬂﬁﬁﬂé@@%ﬁg%ﬁ&ﬁgnﬁﬁﬁe, N-(1,3-dimethylbutyl)-

2, 623 6- tNephempppkpylpradiatnine M-dhrenetiylhepty]) 6V e ndmepheplyisnpdpingian Nacyslo- 2,
w agigr Rﬁéﬁf@ﬁeﬁ %Jtheﬁlteﬂgdi Lrlnﬁﬁrﬁ(;?ho}uen%;ul%md?g&iibﬂéﬂqmmé ReRzeh&hazol es,

for net hyl
N, N'-di-sec-butyl-p- phenylenedtamme diphenylamine, N-allyldiphenylamine, 4-isopropoxy-

diphenylamine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phe-
nyl-2-naphthylamine, octylated diphenylamine, for example p,p'-di-tert-octyldiphenylamine, 4-
n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylamino-
phenol, 4-octadecanoylaminophenol, bis(4-methoxyphenyljamine, 2,6-di-tert-butyl-4-dime-
thylaminomethylphenol, 2,4'-diaminodiphenylmethane, 4,4'-diaminodiphenylmethane,

N,N,N' N'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)amino]ethane,
1,2-bis{phenylamino)propane, {o-tolyl}biguanide, bis{4-(1',3'-dimethylbutyl)phenyl]lamine, 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/ischexyldiphenylamines, a mixture of mano- und dialkylated tert-butyldiphenylamines,

2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine, phenothiazine, a mixture of mono- und dial-

kylated tert-butylitert-octylphenothiazines, a mixture of manc- und dialkylated tert-octyi-phe-




trlazole 2-(3,5 -di-tert-butyl-2'-hydroxyphenyl)benzotri azol e,

2-(5" -tert-butyl-2'-hydroxyphe- nyl)benzotriazol e,

2-(2'-hydroxy-5"-(1, 1, 3, 3 t et ramet hyl but yl ) phenyl ) benzotri azol e, 18 MAY 2004
2- (3 5'-di- tert- butyI 2' - hydr oxyphenyl ) - 5-chl or o- benzotri azol e,

2-(3 -tert butyI 2' - hydr oxy- 5 -met hyl gpe- nyl)-5-chl oro-benzotri azol e,
2-(3'-sec-butyl -5 -tert-butyl-2'-hydroXyphenyl )benzotriazole, 2-(2'-

hydr oxy- 4' -octyloxyphenyl)benzotrlazole

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

2-(3', 5' ndihiazifes, al—eﬂlylfm‘lehyﬂhb?emzwlf? N2N-tiatyalphexyphéidydmibelns areica PoNes-

2-

3.
& (2" ool SRy R RINTNS prhsom s ryieBR BTnL AR P Sag Gt yPperc-e -
2- (3' - t esdbabstey? 278,6- [@r‘aﬁ%thylp:pendm-df one, 2,2,6,6-tetramethylpiperidin-4-ol.

ethylhexyloxy)-carbonylethyl]-Z'-hydroxyphenyl)-5-ch|oro-benzotriazole,
2-(3' -tert-butyl-2'-hy-

droxy-5' 2 (127 aBdrBerY Gad nemystsilkets) phenyl ) - 5- chl or o- benzotri azol e,
2-(3 -tert-butyl-2"-hydroxy-

- (2- et hoxycar bonyl et hyl ) phenyl ) benzotri azol e,

2- (3" -t epli- D Wl yridoxy PEHyDBZL rmé&e@qbb’é@}m&le 2-(2'-hydroxy-5'-methylphenyl)-benzo-
car bonyl et hyT) henyl )benzotri azol

2- (3 -temazcﬂat {3.5-diftert-potylsg’ WP%XW%X%%P%W?&(@H” butyl-2'-hydroxyphe-

hydr OXypgﬁjEEhid?ﬁé%@ E?L(QZIWd?‘oxy 5'-(1, 1 3 3-tetramethy|buty!)phenyl)benzotr[azole 2-(3',5'-di-
2- (3' -dodecyl - dvsrox -5' - et hy ) benzotri azol e
R

tert-but wm@tylﬁyay WPBEDS(')251°§'Q&Q%HZG§E%%{? b?owe&wwyah@mw&ﬂﬁtmfa% e,

2, 2" - met g AR FU Bén otra ole, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenylibenzotriazole, 2-(2'-
[4 (1,1, QM tePranet lé (-6-bengotr|azoﬁe 2y Kp Y) t he (

transest bydr@xyetatqcmpxpplmma er@ptngzole 2-(3',5'-di-tert- amy?/2 hydroxyphenyl)benzotr|azole

2 o B i S R A B e
3'-tert- Bchfwbva@«ﬂowt@thﬁ Jphhy)-2-chierzenzotiapble 2-(3" eehytyl-5'-[2-(2-

[ZJhE:ﬁyl ?%g{qgfgﬁ;ﬁ%&gF%r%onyl%&l?%l y%no%(w;l')en?l 5(&11031'0 %e?fz&tﬁéio%t(ay!ept%t}@i)f hy-

2-[2 - hydrc(iws—-@’ mempiycarmmhyammdywswﬂqb)beazet(azoaz-(m teetthyy e hygrbyy-

henyl ] b f J
I hydr oxg - HBRGRf o e bGPt ERSE. PN AR PR RS Rient1 oxy,
4,2' 4" - bﬁﬂbbyﬂétaw)prﬁﬁgd)b%nzdityiﬁbrm)2-( \-Hert-talitytnst-2e(2 et it xy iy JeerbonPe Byl £5t er s
f sub d yb d f | 3
o t or ¢ DUIVATOBIRERGI OSBRI e S SRERT 2 -Suf Pl P v B PR R Pomels 23 a o,
:’j Ie ggp(z: mt)elrr mgrphwitog / tBL ([ék;/dce,ndxymtbwmrﬁwpf?ﬂtlt)et?zemame hrmiz'rrggmgueowbls-
MAY 1004 [4-Hgt, Q@ée”?f@%t&éﬂ@t‘svb ng%‘za%af‘ﬁ?'a'yg%hﬂ)?' Ah#j’eﬁf%% '8%%6’&% g%ciPé%fecyl

3,5-di-t ?S‘-Tterbbltﬁtyll-s QEMMtﬁ’arbonylethyi) 2'-hydroxyphenyi]-2H-benzotriazole with polyethy-

lene glyco! 300; [R-—CHZCHa—COO—CHch.ﬂ-; where R = 3'-tert-butyl-4'-hydroxy-5'-2H-

benzotriazol-2-ylphenyl, 2-[2'-hydroxy-3'-(a,a—dimethylbenzyl)-5'-(1,1,3,3-tetramethylbutyl}-
phenyllbenzotriazole; 2-[2'-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(ct, a—dimethylbenzyt)-

phenyllbenzotriazole.

2.2, 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decy!-

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

2.3. Esters of substituted and unsubstituted benzoic acids, as for example 4-tertbutyl-phenyl

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



benzoate, 2-nethyl-4,6-di-tert-butyiphenyl

3,5-di -tent-butyl -4-hydroxybenzoate. 2.4._Acrylates, for exanple etiy§ MAY 2004
a- cyano- b, b-di phenyl acryl ate, isooctyl a-cyano-b, b-di phe- nyl acryl ate,

met hyl a- car bonmet hoxyci nnamat e, net hyl a-cyano-b-nethyl - p-nmet hoxy-ci nna-
mat e, butyl a-cyano-b-nethyl - p-net hoxy28i-nnamat e, net hyl

a- car bonet hoxy- p- net hoxyci n- namate and

N ( b-car borret hoxy- b- cyanovi nyl ) -2-methy!indoline. 2.5 N ckel corrpounds,
for exa K (.

t hyl but y ptr]]éeyr?g fs}l Bg)ﬁ@ﬁérg)éﬁ@hgﬁwxgrigybek%age %C?&\dkéx( 315 Sn t%ﬂsou'i ?xy—

addi t i onbaénzbbigapasetisyielt-distertibubylthyehd s, 1ei; tethquyﬂ hanydtcammoane

N- cycl ohexyl di et hanol am ne, nickel dibutyldithiocarbamate, nickel salts of
t he nonoal kyl esters, e.g. the nethyl or ethyl ester, of

4- hydr oxy43a&yMiest R exarple)stiieazelapbogptipm ylasiide, iBbsdke lu—cparalssesoret

ket oxi nes, e.g. of 2-hydroxy-4-nethyl phe- nyl undecyl ket oxi ne, nickel

conpl exe%Y'@ﬁW'itepﬁ@Wl aztcarmm%ipwsmﬁ?raa@xv\ﬁwhwém%rmﬁthwrp -mgithaxginna-

addi ti ongl, (L)el ﬁ%tﬁ -?-rﬂecthﬁy-ﬁ@{hlo?()s Egﬁétgdm@mylncf’%artgd?ﬁetﬁéﬁﬂﬁ)-ln?ethoxycm-

bis(2, 2, erid ate

bi s(2, 2, ﬁarﬁateandahﬁi tgrbemempp)eb-lcmnoywk}érm@thﬁlndollne.
bis(1,2,2,6,6-pentanethyl -4-piperidyl)sebacate,

bi s(1-octyl oxy-2, 2,6, 6-tetranet hyl -4-pi peridyl ) sebacat e,

bis(1, 2, leer@pmplepmhedwmplexes of 2,2'-thio-bis-[4-(1,1,3,3-tetrame-

n- but yl t f

1 (2- hydﬁgﬁy%@ i St RIS SRV T A Ao b RRAERREL Cules 1
acid, Ili n&mrtylarmmeyndathanaﬂmmhemM—mloheﬁyldlethanolamme nlcke! dibutyldithiocarbamate,
N,N'-bisz .0, 6- ra dI Ianm .
4-tent - oék%&i’% g%’t%%{tgé gw_o%%%aﬁ%llegrerg 1ep§ t% the hgﬁéaéWI I%X e?rb?g, %}%-f&gl—teﬂ-
tris(2, 2b&yﬁennjﬂp‘r@l§mdwd acld mlqkercmMIQMestnf kétoximeacey adfe- hstdadm:ak-irrﬁ(t!?_yl;ﬂje@, 6-
tetranmeth t netetrac 1

, 2- et handH L&f/‘é?&’ﬂ{) gﬁ%‘%wq‘@?’ﬁe&r@q %FBY' SRlgvRsh é‘?"\é"ypyréz"}é Wit of

4- benzoy witBo@d aﬁdﬁoma&ﬂagmt hyl pi peri di ne, 4-stearyl oxy-2, 2,6, 6-

t et r amet hyl pi peri di ne,

bis(1, 2, 2,6, 6-pent anet hyl pi peridyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert-
but yl benz\d. Bricalinatisdered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,

3-n-octyl - ,9-tetrapet hyl.- 1, ria dec 4-

2 o b b SR s it 2D S BB R Ao s e

bi s <(:| 1- octpl ’OMtlexyZZQ 606-tettahapii- gtﬂnénﬂyl}s%b?‘dﬂé (¢ 2l DB Bepentdnnethyl-opi- cycl i c

condensat es t et t

1) hox aREtthI R SR G A Nt S bR e R nsets o6 1 {RNIFONE, ¢ he

condensatkegyhf2,2 QGQBﬂré}h@rhfllrtﬁhﬁdrSKyﬁrp@n@Hé yh@Bidtihi2add GinGat @tdyamnetdndepsqes i dyl

)2 éhﬁofotohhg\lz(?fsf% g%drp Wlameé{m‘-g- |pfﬂ§;ﬂ)% Ry OrEgtba]ﬁne rﬁllng%rr]wg '4- tept c(f'y nnql%g ée of
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-butane-tetracarboxylate, 1,1'-(1,2-ethanediyl)-bis(3,3,5,5-
tetramethylpiperazinone), 4-benzoyl-2,2 6 6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-

tetramethylpiperidine, 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 8-tetramethyl-1,3,8-triazaspiro[4.5]decan-2,4-dione,
bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetrame-
thylpiperidyl)succinate, linear or cyclic condensates of N,N'-bis-(2,2,6,6-tetramethyl-4-piperi-
dyl)hexamethyienediamine 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-pen-
tamethylpiperidyl)-1,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl-3-dode-
cyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetrame-



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

8- acet yl - 3-dode-

cyl-7,7,9,9-tetramet hyl -1, 3, 8-tri azaspi r o[ 4. 5] decane- 2, 4- di one, 18 MAY 2004
3-dodecyl -1-(2,2,6,6-tetrane 1 8 MAY 2004 -27

t hyl - 4- pi peridyl ) pyrrolidin-2,5-dione,.27-

3-dodecyl -1-(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri dyl)pyrroli- dine-2,5-dione, a

m xture of 4-hexadecyl oxy- and 4-stearyl oxy-2, 2,6, 6-tetranethyl pi peridine,

a condensa d c f . L )
NN - bi st BeBaRYF -2 sriane, Btedpa 1 AR B ImE Y R REr YRy ol
4- cycl ohexgloaartinne Z dixtlire bk ohexddedylbxy- rainam'n&rylaxmrmaemtéméthppi@dmne,of

1, 2-bis(3-am - ro t tric -1, -trjazine as
wer1 as S oAt AR RhLS T NN S8 2 ST Gt B riney Huteae i reRigmne

[ 136504- 9k @C}GIOM@%@EQ dietidranes 51Yrﬁazi4*repia I@@rﬁdéﬂ%hﬂcﬁbrﬂ@uctdﬁﬁ)ﬁ Elbl@cérﬁll— m d,
N-(1,2, 2,6, 6-pentanet hyl - 4- gergﬁ%l -n-dodecyl succinimd, 2-un %
7,7,9,0- ﬂ%ﬁ@&%ﬂmleiﬁar@@dz?o 4o4diichloioA. L5 Biazieras wells fAshutyiaming- ?@a% %n

pr OdUCt QémZthﬁpﬁ)eﬂde?@AQ hbﬂb [ZSGSM@BJ@]@‘%Yi 25@?&%%&%%@%@' ro

[ 4, 5] decane and epich oro6y

bi s(1, 2, ge@! Sﬁlﬁﬁé‘m“érf‘é‘(hgflz 8- B?’ﬁé’?"?@‘yi bRipEET B¢ pyecyispaciigtih ok yptesiy| ) et hene
, NN - b'?? 9, 9 tetramethyl -1-oxa-3,8-diaza-4-oxo- sp|r0[4 5]decane a reaction product of 7,7.9,9-
forrryI-N'N 2,2,6,6-tetramet hyl - per | hexanet hyl enedi anm'ne,

di est er @ftram ﬁ@yyloum@chlyj -@¥fed, ﬁggls@qr og@p@o{ﬁ ldecane und epichlorohydrin, 1,1-
1,2,2,6, @.sﬂem%@{:&Mémémpmbfaéwmembm -2- Pﬂh-hé[r{&yﬁlién?ﬁ&ﬁ%e 3 N-bis-

oxy-4-(2,2 6 r anet ')é eridyl)]’sil oxane, reacfion oduct of
nal efi c emil- MArpiscd. 86.6 trgqngﬁ'iy ‘é@ﬁﬂ‘M rarpgthyjenediamine, dlester of 4-methoxy-

2,2, 6, 6- Lty trﬂXIBmé a@ﬁ‘vﬂﬂ’ipf @Qréﬁjbé}ﬁarﬂéth?‘i»egh?dr@xﬁ d%?ﬁfn@@&l%e‘tﬁ;{[propyl -3-
am nopi peri di ne. . Oxam des, for exa di octyl oxyoxani

2' -di et hgxoyM%\mSlEi tﬁéran@t!wl-‘#mlnﬁ@ﬂxﬂ}]@boyan% regtion pradget of fualeiz asid art!vafdrlde—a—
2,2'-did t l'i de,
SEYHY Sggﬁﬁﬁéhmmga@nmng gr%%{ﬁtlra&%aﬁ@%Hlﬁ&?penam@ P2 8% Shangni

2- et hoxy aturtopiperiBiney| - 2' - et hoxanilide and its mxture wth

2- et hoxy-2'-ethyl -5, 4" - di -tent-butoxanilide, mxtures of o- and

p- met hoxy-di substituted oxanilides and m xtures of o- and

p- et hoxy 2di. Suxbsidet fioe exawala | 4-diestylo2ydkanlidd, 2 2 ydtktiooxypaiide) 2 2'-Bioctyloxy-

i gr |5atz Ir ?E—Pht%ﬂfbu?gxaa%ég £2'ﬂiﬁo%alééy}ld%&?s-,de‘a{e%ydtgia%(ﬁltdg,l ?-)é%Q&rﬁxgﬂﬁloxanilide,

2- (2- hydW)blﬂsmhgthwxmmrqdyb)e%nﬁdd)i2se(tﬂo>4-5dtaﬁmmy42plammybr)indlg )bite mixdxene,
g' 4( ﬁl g : H!‘zdrtﬁ’ %99;2 g?r@'l 3t a8 Rietlogadidl MRkONLRPENYLA 5-Tetnaky L did belitdEed

pyl oxyphemn)des-a(wﬁ rdixtdresetf oy kpheeiHoky-His8bSitdted azamieles.

2- (2- hydr oxy- 4- oct y(oxyphenyl ) -4, 6- bi s-

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

1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl}-1,3,5-triazine, 2-
(2,4-dihydroxyphenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-pro-
pyloxyphenyl)-6-(2,4-dimethylphenyl}-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-
(4-methylphenyl)-1,3 5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyt)-4,6-bis(2,4-dimethylphe-
nyl)-1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl}-1,3,5-tri-
azine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl]-4,6-bis(2,4-dimethyf)-1,3,5-tri-
azine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-
triazine, 2-{4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxy-phenyl]-4,6-bis(2,4-di-
methylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl]-4,6-
bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-
triazine, 2-(2-hydroxy-4-methoxyphenyl)-4,6-diphenyl-1,3 5-triazine, 2,4,6-tris[2-hydroxy-4-(3-




(4- met hyl phenyl )-1, 3, 5-tri azi ne,

2- (2- hydroxy- 4- dodecyl oxyphenyl ) -4, 6- bi s(2, 4-di net hyl phe- nyl)-1

, 35-triazi ne, 18 MAY 2004
- (2- hydroxy-4-tridecyl oxyphenyl) -4, 6-bi s(2, 4-di et hyl phenyl )-1,3,5-tri -

Zl ne, -28 -

- [ 2- hydr oxy- 4- ( 2- hydr oxy- 3- but yl oxy- pr opoxy) phenyl ] - 4, 6-bi s(2, 4-di rnet hyl)
1,3,5-tri- azine,

zéh%/d‘boqé)[(/ é_h&érobc %Fo%)t() y) phenyﬁ y1| DEXR &P Q)ﬁwjr%gy?pn%nlﬂ -4 metﬁgxyphenyimat hyl

4- (dodetighyixys, snmm@yqushv&rﬂhvdrmwam@lhexw o&vhyd:ﬁ/ﬂmwmhsw*ﬂlphﬂan@k}bl s( 2,

2- hydrgk?)&g %%@?93%1&%{5‘8§'P%xy propoxy) phenyl]-4, 6-

[
1
[
di -
[
I s( dlnethylphenyl) 1,3,5-triazine, 2-(2-hydroxy-4- hexyloxy)
I 6- di h I - -t
?gyhyd I S %éwgwglg%éhd&BWWaTldg - stap?yéaglw]éahcyloyl hydrazine,
t4 6-tr Nl %Qh’ﬂfc?l&yl) ﬂydr@zlﬂe &N Ws(BQiodi-teri’-Butyl 4 hydroxyphenylproplonyi) hydrazine,
(
{
6-
a

2- hyd he

gxﬁyd?osyﬁb{s«%"ﬁ) ;18 ?102? r%é?'ﬁo%%ﬁ@%vy%ne %a%e*ﬁwraildg aanjlifgppRhthaloyl
2- hydewuraﬁdé SSe(bac&}l B F@%WdydﬂazrcﬁxM)N‘%Td&hé@ra@%lrd?@dr@ﬂd’d Wﬁnwbdsancw-

bis(2,4-dinmeth tal deactivators, fo
ol o APl By Pe N HE Ry BiPRRGI BarTegdy | hydr asi ne.
N, N - bi s(salicyl oyl) hydra2| ne,
N, N -bis(3,5-di-tert-buty dr oxyphenyl pr opi onylgl hydr azi ne,
3- salcyl dyHydrondamings. fog ¢xa§zpéq i‘ Nigibenpd X viremes. r%th&hh@/axﬁamtﬂ@
oxani | i dg, NJd%Egmyﬁﬁ:lx?Déh'nnéj w&n@w l\lﬁdroﬁﬁ‘é?ﬁﬁé’ym Nbcn@ﬂlaa@wzﬁm%@@

N, N -di acetyl a g razi i s(salicyl- oyl)oxaly dlhydra2|de,
N, N - bi sdihgkacagy! VB/'PM%"BE‘Po'ﬁqf‘b?ﬂwta@@ﬂ%ﬁ@ﬂ'a@'”‘34 Wai’%ﬁ&’irt\‘aci'ﬁt%y[hi’or
exanpl e, ghbulafile RENdREHOMY oRIEH B Iy Ny BBt W MHI AT Adhine d
N, N- di oct nyRl;/droxyl arﬁyne CQN, ISI— g"ur@f hydroxyl am ne, ?d?i‘y ine derived
N, N- di tetfrperdy@mgwatedxylwrn@e N N- di hexadecyl hydr oxyl ani ne,
N, N-di oct adecyl hydroxyl am ne, N-hexadecyl - N-octadecyt hy- droxyl am ne,
N- hept adecyl - N- oct adecyl hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne deri ved
from hydéaéﬁ@ﬁf_%doﬁ%t‘laﬂmlﬁ Ahbenzyl-gphawpheryheiton, Ot-etaxlzatphazmethyl-nitrone, N-oc-
N- benzyl 14l t t t )

tha yri%B WitroRL i P‘Jl!l - a!}!‘h? Jﬁﬁb?ghﬁﬂgg LWH?BQdeWI Higa8riabh Pftrone, N

trone, | -nitrone,

tyl -al pha h
N-tetr adé@wﬁf&vlpﬁ@a qudﬁ,qﬂcvlrﬂlftﬂiﬁtmél oqtadeﬁéy@éﬁj@c@am%dq@wem@@m Atleexadenylt r one,
N-oct ade%)ﬂhge eBp@nFE?mtﬁﬂ@CNlochahé plhy'glgﬁtﬁ %ﬁwtro e, N- heﬁtadecyl -alpha-hep-

ai pha- hepta rone, N-ocata ecy nt a ecyl
N- hept adéa;;elcwa'lltph‘@. Neqptade@d@ima- Irrﬁnad@cwémtrone nitrone derived from N,N- d:alkylhy-

\-oct adeqyl .y al RRAalIR B HBRVydIdehaRB alll 4ARE. derived from N, N-dial kyl hy-

2
a
2
2
) -
2-
4-
2-
bi
ph
2-
2,
bu
2-
2-
4,
e

8. Thiosynergists, for example, dilaury! thiodipropionate or distearyl thiodipropionate.

7. 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 zink pyrocatecholate.

8. 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



droxyl am ne derived from hydrogenated tall ow am ne. 6. Thiosynergists for
exanpl e, dilauryl thiodipropionate or distearyl thiodipropionate. J BRS04
co-stabilisers, for exanple, nelamne, potyvinylpyrrolidone, dicyandiam de,
triallyl cyanurate, urea derivatives, hydrazine derivatives, am nes,

pol yam des, pol yurethanes, alkali netad-salts and al kaline earth netal
salts of higher fatty acids for exanple calciumstearate, zinc stearate,
nmagnesi um behenat e, nagnesiun1stearate sodiun1ricino|eate and pot assi um
pal mtate n [ hot | eating
baent s 2o Madferd, PIEPRLEEIA G Scb MG B AT ER R Ravi SYEREE suoh
as titanwmﬁﬁdndmwdeamrp@pmamscmmmmMMdewﬂphnsmhaba@ymeaﬂmmnamﬁﬂ_or sul f at es
of, preferably, alkaline earth netals; organic conpounds such as nono- or
pol ycarboxylic acids and the 1 8 MAY 2004 -29 salts thereof, e.g.

4- t ent - by tPflebeawDiethiceing agaispioc examsle, diqmeoyibasste| slictéy] glasedibrey,

succi nat sodi um benzoate: pol yneric c ounds such as ioni. opol yners
(1 onomor @5 TSR ERPRIS: i KB Or, PO GU S, Mg ORdR e R s

car bonatign tsadk, GripeBe, veoagRuf A Bsurs ofigsotuthérnataabsstiods, dyatnetic kaeki n,
m ca, bariumsulfate, netal oxides and hydroxi des, car- bon bl ack,
graphite, wood flour and flours or fibers of other natural products,

synt heti btib@ra@dmﬂc@s f&éﬁhp@@la’fshd@s mmrcaevsaémhlemeal a@memtssemmogy
Iubrlcantcﬁ:H enul sifiers, (% ﬂnents r eoL %% i.tives, é- ,

f1 ow comdBivengaRists. dprrarolasels erfcae feé‘ﬁéspﬂé'B‘PPrr?ﬁf‘%%éﬂ? a%mkstayt:au c
agent s a@nmwm@\nﬂggggﬁm 11. Benzofuranones and i ndol i nones, for exanple
those disclosed in U'S. 4,325,863; U S. 4,338,244; U S. 5,175,312; U S.
5,216, 052; U.S. 5,252,643; DE-A-4316611; DE-A-4316622; DE-A-4316876;

EE— A- P?8918%%n%fu:%PoﬁesOaﬁ%lﬂaQ@i|nehes3fn£#bx(§%p%0(ﬁé§éxd4§éi$§éwhU S. 4,325,863;

pheny 5, /-di-tert-butyl-b furan- 2-

5, 7- di - t'ék 4&?&52|443U{S45(1i5§t18aw®ﬁ&é?@ﬁﬁo&@) BrE2.54y1 Pbefitd 8@ 1dn- 2- one,
3,3’ - bi spp, A74§1166§9f®51;ku£3/1|68$6(éb h%ésﬁéﬁgﬁew@rmoo@&1@@%%1[&@;&9@&5%%@;

one], 5,7-di-tert-butyl-3-(4-ethoxy phenylgbenzo ur an- 2- one,

3- (4- acemr@xwyué?@Idem@ywybmfurijons .7 di-tartehuty|SldyR-SRAe e ueawInbfe
3- (3, 5-wuesﬁiwrﬁﬁzmn\éah@xb@fsymetewbhfyﬁa Z:zihy&rewefrmawhenﬁ)%@ﬁ%fwagqmz one,

3-(3,4-di'meth ¥ nyl di -tert-butyl -benzof uran-2-one,” 3-(2
one], 5,7-dI-tert-butyl-3- (4-ethoxyphenyl)benzofuran 2-one, 3-(4-acetoxy-3,5- dlmefhylphe-

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.

Another subject of the invention is a process for improving the color of an oligomer,

cooligomer, polymer or copolymer or blends thereof, containing a stable free nitroxyl radical

N—Q.
/
by adding a reducing agent to said polymer and heating said mixture to above the glass
temperature in case of amarphous polymers or above the melting point in case of crystalline
or semi-crystalline polymers;

with the proviso that eséentially no polymerizable monomer is present.

There are different reasons, why stable free nitroxyl radicals may be present in a polymer

One possibility is that graft polymers have been prepared in the presence of a nitroxyl radical

or a nitroxy! ether. Such a process typically comprises a first step A), wherein a stable




met hyl phenyl )-5, 7-di -tert-butyl - benzof uran- 2-one. Anot her subject of the
invention is a process for inproving the color of an oligomer, coofjp B SOl
pol ymer or copol ymer or blends thereof, containing a stable free nitroxyl
radi cal by adding a reducing agent to said polyner and heating said m xture
to above the glass tenperature in cas80ef anorphous polyners or above the
nmelting point in case of crystalline or sem-crystalline polyners; with
the proviso that essentially no polymnerizable nononer is present. There are

di ff ere”tbaq@%%ft%z Vg?xfe%&ttgﬁa@ﬁ% M&P@%c&ﬁ I lh%agﬁ%n%% HRIESRAG ina

pol ymer 0SS B y i'S ave epare in the
pr esencecmtﬁpcamﬂlcbnt@)rmtg 4 sdbieadlCe mdlca! tmabomexthle ne¢|tirey poifiucfliha pply mee ssixing
typi cal |

onpris first st rein a sta 04 -3a
ni t r oxyl X?cgr&ggtﬁtg tﬁ% CHTMRPYEYS 8 tnstalod tA?TES %%ranc{/\ﬂl c‘r‘r‘?cgt"zﬁégge egra(? eating a
pol ymer géignér of GRIALIS e stet tiraihpipngseacs tdr ethwéhlcale;«djreaiurated atumoendr be
mel ting point of the ol ymer, mxin a r act cgnponents at said
t enper at [9emes iRy e f%@{?oﬂdﬂ%&%eﬂéggt ﬂggﬁﬁifcﬂé ;e)?ﬂ,ftd% Ttep A is
heated in the presence of an ethylenically unsatur at ed nononer or ol igoner
to a tenperature at which ¢l eavage of t itro bond occurs.
Such porgﬁ‘e‘r%" yr@@rafgrgﬁeq?wtﬁﬁgr%f% %Pe?f@e"‘g?xygrai‘?foﬁ F'?rPgH%H};ﬂr akt 2150 t r oxyl
et her ar grefdr&d etnbddirhémiof e wekodinvemtionof t he present i nvention. The stable
free nitroxyl radical may al so be present in the polynmer due to its

adm xture for nononmer stabilization or due to its use as chain stopping

agent .. Prrf stabi@drdeshitfol eeeesmtpétsb Bﬁrpﬁééleﬂgnitth'@p@ er df tone! aumikisre fabt ai ned
by radi cal polynerization, )P%merl zation as been carried out in

the pr es@ﬁ&%’“@‘fS*ab@?ta&BPQFfjﬁ‘%@ 'ﬁl‘tsPé‘;? ANSIARPAIY 3358 a source of free
radi cal s capable of initiating the polynerization, or in the presence of a
nitroxyl ether NNO X , wherein_X represents a group having at |east one

carbon aPEierERtiSiaPratrss eHAPravig the E@Orr%quot)@?er%éﬁtﬁ}@ﬂj bY ¥R | s capabl e of
initiatipgyRelABR At BolyRBRLatBE haS BN d\bPid fdikddence of a stable free

nitroxyl radical N—Q. and a source of free radicals capable of initiating the

polymerization, or in the presence of a nitroxyl ether N—QO—X , wherein

X represents a group having at least one carbon atom and is such that the free radical

derived from X is capable of initiating polymerization and the remaining N—Q. radical

forms a stable free nitroxyl radical;

by adding a reducing agent to said polymer and heating said mixture to above the giass
temperature in case of amorphous polymers or above the melting point in case of crystalline
or semi-crystalline polymers;

with the proviso that essentially no polymerizable monomer is present.

The process is preferably carried out, wherein the mixture is heated to 50°-150° C above the

gtass temperature in case of amorphous polymers or 20°-180° C above the melting point in

case of crystalline or semi-crystalline polymers.




forms a stable free nitroxyl radical; by adding a reducing agent to said
pol ymer and heating said m xture to above the glass tenperature in ﬁ?@ﬁ ﬁf
anor phous pol yners or above the nelting point in case of crystallin% 2004
sem -crystalline polyners; with the proviso that essentially no

pol ynmeri zabl e nononer is present. The-process is preferably carried out,
wherein the mxture is heated to 50-150 C above the glass tenperature in
case of anorphous polynmers or 20-180 C above the nelting point in case of
crystalline or sem -crystalline polyners. 1 8 MAY 1004 -31 The heating
step of the process nmay be performed in any reactor suitable for mxing a

| P ' t
Be Tor oo Sl tiaforfes FAROD by s ARl PIRERFhEngapa) at us
edi t or Fpoltessed!. Rigferanipipe reavtortie an Petusier er kreadg appgeasusasyior pragple

extr “derdé@? - HBﬁndﬂ%ﬁﬁurﬁ@Mo@@xtr@%ﬁ'r v&&decﬁt%r FemEhdenew. RHlapps aAa H.
process es of reactiv extrusion e Bmant and I’OCG S are gl ven

G H I—BOtéﬂteaF%g PAgeSEclf PO KRR Waed 1 DPIOBBES MaY & def?' AEdPEFNR
Bl acki e é&@ﬂ%mpﬁo&ss FE)@ifnﬂﬁéd stshctiar g eduinheimprocesstibie, gitomioo®. 1997,

chapt er es . 1- abl i.f_an. e duced
pressur eHo g%' iR } Cﬁtﬁ)ﬁﬁgi{ S fé‘) %W?réd?ﬁshﬁﬁﬂaﬁ élg?léglezgg%dne% %/%I atile by
product sPrme}sStmﬁar@ﬂmdt tvhenadmyan &yipll dandore 42837, chaptenbgagee 13%om a few
seconds to several hours. Preferably the reaction time is from 10 seconds

to 1 h, nost preferably from 20 seconds to 20 m n. Another subject is the
use of aPreéeiublwngaragatmder iruserpa duper prigeswe oblessthaar? 08| Mg Applied during

cool i gor’rgxtms’:b(g‘f ag@{”e?)rygq&ﬂgksyﬁg{ b@Ferdv@Adserther eof , containing a stable

free nitroxy her subject of the invention is the use of
a reducing agent for renoving the discoloration of polyners, obtained by

radi cal W%.aér%at@:aﬁ tifds aY@ir@‘? aﬁ@W)SﬁEcﬁrldéa:b E@Jbré!aﬁnukbeé’refembm tedfra}ﬁtlon timehe
presence of a.stable free ni source of free
radi cal s’sé pP ée?ﬁ”dﬁrtﬁ’ t??'l %" %éa S/'F%Pls? %HO 2§rm'Ph t he fesence of a

nit roxyl A 8t sylect the Ugp 8 % ucing age T |mprovmg the color of an oll omer,
coollgomer, polymer or copolymer or blends thereof, containing a stable free nitroxyl radical

N—O-
/

Still another subject of the invention is the use of a reducing agent for removing the

discoloration of polymers, obtained by radical polymerization, which polymerization has been
carried out in the presence of a stable free nitroxyl radical N—Q. and a source of free
radicals capable of initiating the polymerization, or in the presence of a nitroxyl ether
\ .
N—O—X , wherein
X represents a group having at least one carbon atom and is such that the free radical

derived from X is capable of initiating polymerization and the remaining N--Q. radical

forms a stable free nitroxyl radical.




X represents a group having at |east one carbon atomand is such that the
free radical derived fromX is capable of initiating polynerization and the
remaining NNOradical forms a stable free nitroxyl radical. 1 8 MAY 1ZDMAY 7004
-32 The followi ng exanples illustrate the invention. The nitroxyl conpounds
A, B and C used in the follow ng exanpligs are known and can be prepared by
oxi dation of the correspondi ng am nes for exanple according to US
5,654,434, 5,204,473 and GB 2 335 190. Exanple 1 Col or inprovenent of

pol ystyrene synthesized by controlled free radical polynerization in
presence of a nitroxyl radical In a 21 reactor 1.419 g (5.858 mol)

di benzoyhetioxingexamde? illteifatg t{e/in6drBionnol ) dodecanoi ¢
acid-(2,2,6,6-tetranethyl -pi peridine-4-yl-1-oxyl)ester (nitroxyl A are
added to 1590 g (15.27 nol) styrene under argon atnosphere. Dissol ved
oxygen i $hé girfexedomPolirdts NERENY ueFA LA FIBWAG-eRBIMPIcRGré kepsn antear Bact i on

Renal i e SREITEIIOCE P A DB GOF RO CO GRS BaTIIe e PR L e P B ed 1 7

a first sptep4vndas crezessmend in a second step under nornmal pressure at 70
C until constant weight is achieved (1390 g pol ystyrene, 87 % conversion).
From t he synt hesi zed pol ystyrene a nol ded plaque of 2 nmthickness is
preparedEggp;ghng conditions: 1 nin heating, 1 mn nolding, 1 mn pressure
rel ease, nmolding, T = 220 . .The yel ] owness i ndex is neasured

accor di ngopblnmrmfas@%"ég* p@fhstgewwt TS twtoﬂheilﬁfﬂ freggagicamRIDRIZafigi e, t he

synt hesi gedeR@ &t nitr@Pradfcap Xt ruded together with the additives given in
table 3 at a tenperature Tmax = 220 C (heating zones 1 - 5) and 40 r/mn.

The product is granulated fromstrands in a water bath. Fromthe granul es

a nol ded|rpé Q%%cfe;fr 1?41@173 (5@5%%§|§dlb§nﬁy¢9&6ﬂ@e EH@!ZCPD'?\Q; (f;cmtélrwn@r)s 1 m' n

heat i ng, pressure rel ease nmol di ng 0 O.
The pl aqé@fiecéﬂ@c §F'€r 83 51@ tea@n@thwpweaﬂipeﬁrvérﬂrqargfﬁ%ﬁter (BW)QP‘H@ o%"@r?qdﬁdéﬁ der to

det er m ngggg g (15.27 mol) styrene under argon atmosphere. Dissolved oxygen is removed in re-
peating evacuation/Ar-purging steps. The reaction mixture is stirred and heated under argon
atmosphere to 125° C for 6 hours. Remaining monomer is removed at 60° C under vacuum.
The residue is dried in a first step under vacuum and in a second step under normal
pressure at 70° C until constant weight is achieved (1390 g polystyrene, 87 % conversion}.
From the synthesized polystyrene a molded plaque of 2 mm thickness is prepared {molding
conditions: 1 min heating, 1 min molding, 1 min pressure release, 3 min molding, T = 2207

C). The yellowness index is measured according to DIN 53383.

In a twin screw extruder, model TW 100, Haake, the synthesized polystyrene is extruded
together with the additives given in table 3 at a temperature Tmax = 220 °C (heating zones 1
- 5) and 40 r/min. The product is granuiated from strands in a water bath. From the granules
a meided plaque of 2 mm thickness is prepared (molding conditions. 1 min heating, 1 min
molding, 1 min pressure release, 3 min molding, T = 220° C).

The plagues are stored at 80° C in a circulating air drying oven in order to determine
discoloration during thermal aging after definite time intervals. Table 1 shows the measured

yeliowness index at different time intervals (h).



di scol oration during thermal

controll ed free radi cal
No. pol yneraddi ti vesYl 0 h250 h500 h10083h1500 h2000 h

startingw t hout 10. 519. 220. 422. 426. 127. 2 materi al ,
conpar ati vestarti ngw t hout 15 223.524. 427. 728. 835. 8 exarrpl e,

A

aging after definite tinme intervals.
shows the neasured vyellowness index at different tine intervals (h)
MAY 2004 33 Table 1: yell owness index of nol ded pol ystyrene prepared
pol yneri zati on using nitroxyl

VUpr ocessi ng

Table 1

1 8, AP o0

Vl1imat eri al

Exanpl e arting0.1%a: 7 514 hel | rene+ 0.1%
Nar PO+ VRS BosIRrE s ek bbb bR et 58 Y 2o e e Bl n
ni t r oxylpaiymeirization (simgleitroeyperi ment) I n a twin screw extruder, nodel TW

100, Haake,—a-comrercal—general—purpese—poelystyrere—{P5 165/ Hex—BAS ,
MFR( 40Q/ 5) = 2.(% ier ext mwegoget her with O. 1/ decendi oi ¢ acid
bi s(4, 2, 6, 6-t et rarret hyl - pi peridine-4-yl -1 -oxyl)ester (CXA 5415 _comm®gr ci al
nitrgxyl of G ba Specialty Chem caligpat ﬁotrpmﬁj m@ﬂ' 500:;-,2@@0@\
(heati nCI zones!1 - 5) and 40 rlmin. ! The jproduet isigranullated firom stlrands
in a battwmjf&ﬂmth« granul es a o de@ Pl psiig 9%4_2 tihi ¢kness |i s
prepcred (grml diing conditions: 1 min heatijng, 1{mn polding, 1 min prgssure
rel edeater®l, i |pwkessmg T = 220 C). [The yjel | owness i|ndex ifs measured
accorlding to DIN 53383. |The nitroxyl radical ¢ontaining granulate is
extruded for a|second tifre together with fhe additijves gijven in tablg 1
( Tmax—250—€(heating zone—t—=>5)yand40r+tmn)—ogtanutes—are
comparative | starting without 15.2 (235 244 (277 28.8 358
example, V1 | material
Example 1 starting 0.1% a- 7.9 13.0 |13.0 (135 14.0 14.1
material phellandrene+
0.1%
NaH»PO2*H20
Example 2-4

Color improvement of polystyrene containing nitroxyl-radicals (model experiment)

In a twin screw extruder, model TW 100, Haake, a commercial general purpose polystyrene
(PS-165/H ex BASF, MFR200/5) = 2.9) is extruded together with 0.1% decandioic acid
bis(2,2,6,6-tetramethyl-piperidine-4-yl-1-oxyl)ester (CXA 5415, commercial nitroxyl of Ciba
Specialty Chemicals) at a temperature Ty = 220 °C (heating zones 1 - 5) and 40 r/min.
The product is granulated from strands in a water bath. From the granuies a molded plaque
of 2 mm thickness is prepared (molding conditions: 1 min heating, 1 min molding, 1 min
pressure release, 3 min molding, T = 220° C). The yellowness index is measured according
to DIN 53383.

The nitroxyl radical containing granulate is extruded for a second time together with the
additives given in table 1 (Tmay = 250 °C (heating zone 1 - 5) and 40 r/min), granules are
formed and molded plagues are prepared as given above.

The plaques are stored at 80° C in a circulating air drying oven in order to determine

discoloration during thermal aging after definite time intervals. Table 2 shows the measured

yellowness index at different time intervals (h).




formed and nol ded pl aques are prepared as given above. The plaques are
stored at 80 Cin a circulating air drying oven in order to determn 8 2004
di scoloration during thermal aging after definite tine intervals. Ta IeMAZ
shows the neasured vyellowness index at different tinme intervals (h). 1 B
MAY 2004 -34 Table 2: yell owness index36f nol ded pol ystyrene

No. pol yneraddi ti veYl Oh 100h starting material,PS-165/Hwth 0.1%.17.5
VOCXA 5415 conparativegranul ated PS, VOw t hout additivel0.811.6 exanple, V2
exanpl e 2granul ated PS, VQ0.5% y-terpinene5.97.0 exanpl e 3granul ated PS,

VQ0. 25% y-t er pi nene *6.06.8 0.25% NaH2PO2* H20 exanpl e 4granul at ed PS,

VO0. 5% al @] wiaveersindex of nisiégrp@ysiyreneCol or i nprovenent of pol yet hyl ene
containing nitroxyl-radicals (nodel experinment) In a twin screw extruder,
nodel ZSK 25. Werner & Pfleiderer, a commercial grade low density

pol yet hy,ene (Lupolen 1 X BASF, 190/ 21.6) = 34) is,extruded

t oget her N%w th 0.1% doclgéﬁng?c ’\ﬂzdﬁin%g i

acid(2, 3, 6, 6-tetranet hyl - pi peridi ne-4tyl-1-oxyl)ester 3f, @ tlegperdture

Tmax = 200 C (heating Zones 1 - 5) anH 100 r/mn. The {produdt Is granul at ed

from strjand I n_a water, b , E he granul es a nolided pl e df 2 mm

t hi cknessgp%'@ngp'?’@}?g?'ed E&I’ﬁsﬂ@w'tﬁgn@cﬁ’tions: 1 nin heat id/n , laiﬁjn ol di ng, 1
i
g
|

mn presi)g)re rel ease, 3cxasawml ding, T = 220 C). The lyel l oyness ifndex is

measur ed ‘according to DIN 53383. The hitroxyl radical |contai|ning dranul ate

is extruded Tor a second ti el Wt e addi tj div IlIn table 1
(Trax = [P9BP&AMRat i ng QW&E‘EBG{S%)%QnW%HP?c}%Vﬁ), grar?:éfis &ﬂ%n

example, V2

example 2 granulated PS, VO | 0.5% y-terpinene 5.9 7.0

example 3 granulated PS, VO  |0.25% y-terpinene + 6.0 6.8

0.25% NaHoPO5*H0
example 4 granulated PS, VO [0.5% a-phellandrene |7.2 9.2
Example 5-8

Coloer improvement of polyethylene containing nitroxyl-radicals {(model experiment)

In a twin screw extruder, model ZSK 25, Werner & Pfleiderer, a commercial grade low
density polyethylene (Lupolen 1812E ex BASF, MFR(1g0;21.6) = 34) is extruded together
with 0.1% dodecanoic acid(2,2,6,6-tetramethyl-piperidine-4-yl-1-oxyl)ester at a temperature
Tmayx = 200 °C (heating zones 1 - 5) and 100 r/min. The product is granulated from strands
in a water bath. From the granules a molded plaque of 2 mm thickness is prepared (molding
conditions: 1 min heating, 1 min molding, 1 min pressure release, 3 min molding, T = 220°

C). The yellowness index is measured according to DIN 53383.

The nitroxy! radical containing granulate is extruded for a second time together with the
additives given in table 1 (Tyax = 220 °C (heating zone 1 - 5) and 100 r/min), granules are
formed and molded plaques are prepared as given above. Table 3 shows the measured

yellowness index.

Table 3: yellowness index of molded polyethylene




formed and nol ded pl aques are prepared as given above.

nmeasur ed
pol yet hy
mat eri al
LDPE, wi t
LDPE, 0. 1
LDPE, 0. 1

a- phel | ape+enre—+15-—5—st

Tabl e 3 shows the

yel | owness i ndex. Table 3: yell owness index of nol ded 18 MAY 2004
|l ene 1 8 MAY 2004 -35 No. pol yneradditivesYl starting
Lupol en 1812E with 0.1%8.5 nitroxyl A conparativegranul at ed
hout additive31.5 exanple, V3st3r-ting material exanple 5granul at ed
% a- phel | andrenel9.0 starting materi al exanpl e 6granul at ed
% NaH2PO2*H2016. 5 starting material exanple 7granul ated LOPE, 0. 1%

: ranul at ed
LOPE, 0. 1padNa2S20322. 0 Tp@l'yh"leﬂg mat eri al nliddeigiveyd A = dodec I d(2,
2,6,6-tetranethyl-piper - r
| pr ovenkeypdrifd m@@rmstyr@n§o|5@m8mmwmgom/ntroxyl-radi cal s (npged experinent)
In a twip screw extrudgr, nodel ZSK 25, Werner & Pfleiderer, a comercial
general purpose pol yst)@%e A PS- 165/ H ex] BASF, MFR(200/5)| = 2.9)| i s
extrudedl together with 0. 05% octadecanailc .
acid(2,2 éa‘srr@ava%éanet hy| grzmui%ﬁéd E'Drﬂ@ 4-yl - L@yl dREREr at a dqegrperpture Trax
= 220 ( (heating zones 100 Anin. The product ils granuj ated from
st rands %EE\D*W\H er bat ﬁfartlﬁigdﬁﬂeﬁé' granules a nol ded pl aque of 2 pm
t hi cknesp—sprepared-((motdrmg——CondrtTons— I m heattng; T pol ding, 1
m n presgyampleed ease, Jodmulated P, T = [I20% oPphellFhdrepel | OMHess | ndex is
measuredl on a Mnolta CME%}%OQaéﬁglor ding to DIN 6167.
example 6 granulated LDPE, 0.1% NaHsPO2*H,O  [16.5
starting material
example 7 granufated LDPE, 0.1% a-phellandrene + | 156.5
starting material 0.1% NaHoPO5*H2O
example 8 granulated LDPE, 0.1% Na5203 22.0
starting material

nitroxyl A = dodecanoic acid(2,2,6,6-tetramethyl-piperidine-4-yl-1-oxyl)ester

Example 9-13
Color improvement of polystyrene containing nitroxy!-radicals (model experiment)

In a twin screw extruder, model ZSK 25, Werner & Pfleiderer, a commercial general purpose
polystyrene (PS-165/H ex BASF, MFR(ZOO!S) = 2.9) is extruded together with 0.05%
octadecanoic acid(2,2,6 6-tetramethyi-piperidine-4-yl-1-oxyljester at a temperature Tmax =
220 °C (heating zones 1 - 5) and 100 r/min. The product is granulated from strands in a
water bath. From the granules a molded plaque of 2 mm thickness is prepared (molding
conditions: 1 min heating, 1 min molding, 1 min pressure release, 3 min molding, T = 220°
C). The yellowness index is measured on a Minolta CM 3600D according to DIN 6167.

The nitroxyl radical containing granulate is extruded for a second time together with the
additives given in Table 4 (Tmax = 220 °C (heating zone 1 - 5) and 100 r/min), granules are
formed and molded plaques are prepared as given above. Table 4 shows the measured

yellowness index.

Table 4: yellowness index of molded polystyrene




The nitr
t oget her

oxyl radical
with the
gran

ul es are

yel | owness i ndex of nolded pol ystyrene3@-B MAY 2004 -36

No. pol yner addi ti vesYil

starting material PS-165/H with 0.1%. 8 nitroxyl

containing granulate is extruded for a second tine
additives given in Table 4 (Tnmax
- 5) and 100 r/mn),
as given above.

220 C (heati ng GPW-’Z[M

formed and nol ded pl aques are prepare

Tabl e 4 shows the neasured vyellowness index. Table

B

conpar ati ve exanpl e, granul ated PS, without addl tivelO.0 V4st artl ng materi al

exanpl e (Sgranutated—PSoT%catrcui ettt rater—3—startingratrertat—qexanpl e
10gr anuljaioed PS, 0. 1% | r gapaigmdNPP5. 9 st grdddiigesmat eri al exgivpl e J1granul at ed
PS, 0. 1%{+ganox—30528. 6-$+ i | AuHated-RS, 0. 1%
My ( H2POZ sk (Batarisit ar t i ngsmebe with o@¥anpl e 13granul ated R§.9. 1%
squal eng8.5 starting material nitroxyl B = octadecanoic
aci d- (2,[2, 6, 6-t et r anet hy|| DiEPP&Bi di ne- 4-y|l - 1- oxyl ) ester |rdaf os TNPP
=tri s(ngnylphenyl)phosphite (comrercial Jproduct of Ciba Specialtly
Chemi cal %)Jmplarrag?@g%an%?éz anulated PS, without additive 10.0
2-(1, 1-d hyl et hyl ) 6-[3- (1, 1-di met hyl et hyl ) - 2- hydr oxy- §-
met hyl pH&My| ] met hyl - 4- mbSRYINERESTal acr v ate (conmercial groduct] of Giba
Speci al tV—CrTe'm—C‘aI—S‘)—Exqmpl e 14-20 _
example 9 granutated PS, 0.1% calcuimcitrate 7.3
starting material
example 10 granulated PS, 0.1% Irgafos TNPP 59
starting material
example 11 granulated PS, 0.1% irganox 3052 8.6
starting material
example 12 granulated PS, 0.1% Mg(H2PO2)2*H20 | 8.5
starting material
example 13 granulated PS, 0.1% squalene 8.5
starting material
nitroxyl B = octadecanoic acid-(2,2,6,6-tetramethyl-piperidine-4-yi-1-oxyl)ester

Irgafos TNPP =tris(nonylphenyl)phosphite (commercial product of Ciba Specialty Chemicals)
Irganox 3052 = 2-(1,1-dimethylethyl}-8-[3-(1,1-dimethylethyl}-2-hydroxy-5-

methylphenyl]lmethyl-4-
Chemicals)

Example 14-20

methylphenyl acrylate (commercial product of Ciba Specialty

Color improvement of polystyrene containing nitroxyl-radicals {(model experiment)

In a twin screw extruder, model ZSK 25, Werner & Pfleiderer, a commercial general purpose
polystyrene (PS-165/H ex BASF, MFR(200/5) = 3.5) is extruded together with 0.05% acetic
acid(2,6-diethyl-2,3,6-trimethyl-piperidine-4-yl-1-oxyl)ester at a temperature Tygx = 220 °C

(heating zones 1 - 5) and 100 r/min. The product is granulated from strands in a water bath.

From the granules a molded plague of 2 mm thickness is prepared (molding conditions: 1




Col or i nprovenment of polystyrene containing nitroxyl-radicals (nodel
experinent) In a twn screw extruder, nodel ZSK 25, Wrner & Pflei der1 MAYaZUUG
comerci al general purpose polystyrene (PS-16511-1 ex BASF, NFR(ZOO/% =
3.5) is extruded together with 0.05% acetic
acid(2,6-diethyl-2,3,6-trinethyl-piperBdi-ne-4-yl-1-oxyl)ester at a
tenperature Tmax = 220 C (heating zones 1 - 5) and 100 Am n. The product
is granul ated fromstrands in a water bath. Fromthe granul es a nol ded

pl ague of . t hi ckness. i s, pr. [ i . Ll ONSi5ale Y 2004
-37 nin rﬂ‘é‘ﬁ.lelgﬁ] ,’h‘lmWi 'ﬁg'ﬁ‘ﬂpd? ﬁ1f8r%s§#g@%§%%$§?@ﬁre Jé'éé'ce)f] Szzgjh (r]‘:')?rro ding, T =
220 C). vHlewnaslihdaaessasa@eonisMimets GMe3B0OD axchdigl tbd)IBM 186000 accor di ng
to DIN 6167. The nitroxyl radical containing granulate is extruded for a
second tinme together with the additives given in table 4 (Tmax = 220 C
(heat i ngTHOMBOY! radidal eaitDg grariiatg is extraded 25 aaeeond timetsheting withl thed

pl aques are prepared .ven apov Tapl e 5 sho t asur ed el | owness
"ndex. TefsIes 3VGRT R e W&aﬁ%zm Cs%ﬁﬁoﬁmm granuids are

No, pol yefragdlbhd MoR¥H pidqaiet angprapired iaglgRen k65dd Tablelt Sholdéthd nddsumdy| C
conpar ati vegranul ated PS,w thout additive4.2 exanple, V5starting material
exanpl e Ma%a?ﬁﬂ'a@% PS,0.1% | rgafos P-EPQ@.5 starting material exanple
15granul ated PS, 0. 1% | rgafos TNPP2.9 starting naterial exanple 16granul at ed
PS, 0. 1% NSH2PO2* H203. 9 starting pateri al exanple 17granul ated PS, 0. 1%

a- phel | afdi'@Aete!Igwasss iPdsPlmRtIdsq Ralystyrene

No. polymer additives Yl

starting material PS-165/H with 0.1% 2.4
nitroxyl C

comparative granulated PS, without additive 4.2

example, V5 starting material

example 14 granulated PS, 0.1% Irgafos P-EPQ 3.5

starting material

example 15 granulated PS, 0.1% Irgafos TNPP 2.9

starting material

example 16 granulated PS, 0.1% NaHpPO5*H0 3.9

starting material

exampie 17 granulated PS, 0.1% a-phellandrene 3.8

starting material

example 18 granulated PS, 0.05% a-phellandrene + }3.8
starting material 0.05% NaHpPO2*H20

example 18 granulated PS, 0.1% 3.3
starting material dodecylmethacrylate

example 20 granulated PS, 0.1% Irgafos 126 3.6

starting material

nitroxyl C = acetic acid(2,6-diethyl-2,3,6-trimethyl-piperidine-4-yl-1-oxyl)ester




exanpl e 18granul ated PS, 0. 05% a- phel | andrene +3.8 starting material 0. 05%
NaH2PO2* H20 exanpl e 19granul ated PS, 0. 193. 3 starting g MAY 2004
mat er i al dodecyl net hacryl ate exanpl e 20granul ated PS, 0. 1% | r gaf os 126'5 g‘
starting material nitroxyl C acetic
acid(2,6-diethyl-2,3,6-trinethyl-piperiddi-ne-4-yl -1-oxyl )ester 1 8 MAY 2004
-38 Irgafos P-EPQ =

tetrakis(2,4-di-tert- butylphenyl)l 1- biphenyl]4 4' - di yl bi sphosphonite
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Chemi cal gpnimayatbs mﬁﬁuct of Ciba Specialty Chemlcals

of °* 0 bal eARETAPE ERBAHArE R BSOS 6 Bl BRI & PR e o

conpri si @gema:)alsat | east one ol igoner, cooligonmer, polynmer or copolynmer or

e e 80 0 LBl e BELTR ARl Bl "

stabl e fC&ﬁ ni t r oxy$pedialiyGemiddi<) and a source of free radl cal s capabl e of
initiating the polynerization, or in the presence of a nitroxyl ether °
-O--X wherein X represents a group having at |east one carbon atomand is
such that the free radical derived fromX is capable of initiating

pol ynmeri zation and the remaining \NO radical forns a stable free nitroxyl
radi cal ; and




b) a reducing agent, which is selected fromthe group consisting of a
cyclic ethylenically wunsaturated conpound having an allylic hydrogen ﬁhﬁﬂ
H3P02 (phosphinic acid), HAP204 (hypodi phosphonic acid), H3PQG3/ H4P20% 04
(phosphoni c-/dl phosphoni ¢ acid), H4P206 (hypodl phosphoric acid),

HzS202/ H2S2O3 (sul foxylic | thiosui fur};g acid), H2S2Ca (dithionic acid),
H2SO31H2S205 (sul furous4di sul furous acfd), R S-CH (sulfenic acid) or

R-S=O- OH (sulfinic acid) or and their amonium alkali netal or alkali

earth nmetal salts; or a mxture of said reducing agents; with the proviso

t hat the ggompgosition is essentially free of a polynerizable nmononer. 2. A
conpositi,on according to.claiml1l, wherein the reducing agent is a mxture
of a cycl1'récog}pﬁ§‘ﬂ8rﬁ?%r5FrI’s§Aq§nsaturat ed conmpound having an al I%I i‘Cabl@'tw ogen
at om and apapbastgheraigsmet ongigamer, RobsTed ohePPoymer 81 ReAdy el SfNE G o
cyclic ethylenicall. S r b anH tisd had bepnhoadisdgeninat om
and a sulr?%?a%@S&%‘()eﬂ%%}%g‘cogtgyﬁ%'g@@a Im angtTHnArtﬁgﬁp?;i tion according to
claim1l1, wherein the reducing agent is H%POZ (phosphinic acid), or a Na,

K, Ca, or ammpni.um,salt thereqf, .wiithyer Am t Feovediedls 1 B MAY
2004 -4(|;/q'3§ Prﬁ%‘fﬁ)‘ﬁﬁstt?@ﬁgrg%ggrrogﬁﬁ%d' 3 cllgi rqmlfah\e/\hléesrogirdr?ﬁfhe reduci ng agent
is a cyclic nono-, sesqui- or di-terpene having an allylic hydrogen atom

5. A conposition according to claim1l, wherein the reducing agent is
y-terpinene or a- phellandrene 0. A conposition according to glaim]l,
wherein the redycing agent.i o AR ta rifoxyDetBdr % 6% Hased
on the vveqaﬁﬁ?'e@?'”ﬂtﬁgn%g’leﬁ%’rﬁer%ﬁ%%& ggggg%fsor i mpr ovi r¥g the ¢ol or of

pol ynmers, obtainable by radical polynerization or grafting, which

pol yneri zation or grafting has been carried out in the presence of a stable
and a sourdwref free radicals capable of initiating the free nitroxyl

radi cal N¢Rredents a group having at least one carbon atom and is such that the free radical

derived from X is capable of initiating polymerization and the remaining N—Q- radical

forms a stable free nitroxyl radical; and

b} a reducing agent, which is selected from the group consisting of a cyclic ethylenically
unsafurated compound having an allylic hydrogen atom, HaPO, (phosphinic acid), HaP204
(hypodiphosphonic acid), H,POs/H4P:0;5 (phosphonic-/diphosphonic acid), HyP20s
(hypodiphosphoric acid), HzS202/H25204 (sulfoxylic-/ thiosulfuric acid), H.S.0. (dithionic
acid), H2S03/H;S,0s (sulfurous-/disulfurous acidy, R-8-OH (sulfenic acid) of

R-S=0-OH (sulfinic acid) or and their ammonium, alkali metal or alkali earth metal salts; or a
mixture of said reducing agents;

with the proviso that the composition Is essentially free of a polymerlzable mopomer.

2. A composition according to claim 1, whereln the reducing agent is a mixture of a cyclic
ethylenically unsaturated compound having an allylic hydrogen atom and a phosphorousr
compound according 1o claim 1 or a mixture of a cyclic ethylenically unsaturated compound

having an allylic hydrogen atom and a suifur compound accotding 1o claim 1.

3, A composition according to claim 1, wherein the reducing agent is HsPOz {phosphinic
acid), or a Na, K, Ca, Mg or ammonium salt thereof, with or without crystai water.




pol ymeri zation, or in the presence of a nitroxyl ether NNO X .wherein X
represents a group having at | east one carbon atomand is such thatlgm\( 2@‘
free radical \ derived fromX is capable of initiating polynerization an
the remaining N-Oradical fornms a stable free nitroxyl radical; by adding
a reducing agent according to claiml to said polynmer and heating said

m xture to above the glass tenperat urt’in case of anor phous pol yners or
above the nelting point in case of crystalline or sem-crystalline
polymers; with the proviso fhat _es - al | ; £ iaZcaBliemBpor) sesqui- S
present . 487 CAMBPY %ccﬁﬁcgr&}ﬁ’iCﬁ@mﬁoﬁlg]?g'r?{nh%e%é%@ﬁﬂ?hez?ﬁbxt ure i s heated
to 50- 158, @_tgmﬁghbhﬁg aflamg® Hydmpen ataor.e i n case of anor phous pol yners or
20- 180 C above the nelting point in case of crystalline or

sem -crystalline polyners. 9, Use of a reducing agent accor di ngoto claim1l
for i npr @vhRemdasn&Phiordifg aciaim gemersin theoetidmegent [§orgHN=NEr°" Copol ymer
or bl ends thereof, obtainable by radical polynerization or 1 8 MAY 2004 -41
gr af t i ngphelEindFenNSol yneri zati on or grafting has been carried out in the
presence of a stable free nitroxyl radical \N-O and a source of free

radi cal s capable of initiating th ol v i ' S id sretdrt ipacaencd oof a
ni troxyl Sefempogitien W%@P%i‘%gﬂq ﬁdﬁ?é%me %a%‘?'@%%g havi Fﬁg at | east one
car bon atyameanslsd,sases bn tiakeigheof theepolyraeti cal derived from X is capabl e of

initiating polymnerization and the remaining NN--O radical forns a stable
free nitroxyl radical.

7. A process for improving the color of polymers, obtainable by radical polymerization of

grafting, which polymerization or grafting has been carried out in the presence of & stable

tree nitroxyl radical N—QO- and a source of free radicals capable of initiating the

polymetrization, or in the presence of a nitroxyl ether N—O—X . whereln

X represents a group having at least ons carbon atom and is such that the free radical

N\

derived from X is capable of Initiating polymerization and the remaining N—Q- radical

forms a stable fres nitroxyl radical; |
by adding a reducing agent according to claim 1 to said polymer and heali ur
above the glass temperature in case of amorphous polymers or above the melting pointin

ng said mixture to

case of crystalline or semi-crystaliine polymers;
with the proviso that essentially no polymerizable monomer Is present.

8. A process according to claim 7, wherein the mixture is heated to 50°-150° C above the
. o (-] H t 1
glass temperature in case of amerphous polymers or 20 -180° C above the melting point in

case of crystalline or semi-crystaline polymers.

9. Use of a reducing agent according 1o claim 1 tor improving the color of an oligomer,
cooligomer, polymer or copolymer or blends thereof, obtainable by radical polyrerization of
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grafting, which polymerization ot grafting has been carried out inthe pressnce of a stable

free nitroxyt radical  N—Q. and a source of free radicals capable of initiating the

polymerization, or in the presence of a nittoxyl ether  N—QO—X , wherein

X represents a group having at least one carbon atom and is such that the iree radical

derived from X is capable of initiating polymerization and the remaining ~ N—O- radical

forms a stable free nitroxyl radical.




