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- 1 - Stabilizer Conpositions for Hal ogen Contai ni ng
Pol ymers The instant invention relates to a
W@ oivp0%4715 on and process for the stabilizati onPGf/EP2004/052645
hal ogen contai ning polyner slurries, in particular
pol yvinyl chloride (PVC). The conposition conprises a
hal ogen cont ai ni ng pol yner i'd The form of an aqueous
suspensi on or enul sion, a partlally hi ndered phenolic
anti oxi dant and sel ected sul fur contai ni ng
Stabiizén Carngesiticns fahiHalbgen EohlainingsBolyneet 20 C. A furt her
aspect of the invention is the use of specific
ant i oxi dant m Xt ures for the stabilization of hal ogen
8 I S . .
The i ong\)%é(@ to er de; It%;llit %lgclf Pfc{%k%#‘d?ﬁg? osgefebrl]hzatlon of halogen
cont@ionggpommeg sphatigsTin partlgnjarrquwlrwu{nloride (P¥CGt Theetgmpasijtion comprises
a ha%@ﬁﬁ%ﬁ@wﬁ%og@%e%ﬂﬁ% & ¥|n§|{ Q%u Se ‘é%r%goart 5Per{1ulsnon a partially

r'w se over a proper
hindered pheslie fntexidant mad selécted sulﬁ.e‘m'rtmmhgmtlandants, which are both
. ehel e
solldﬁésf'gg Ela ﬁyﬁuﬁﬁigrgés&)gh ofg{?%ﬁlkﬁioen dl'égl\é%n\ﬂ%és Pf écée L aganﬂ&lxarjﬂqutures for
the stahilization bihategen, contaiting polpwkasispensions esemulgtons, in particular PVC.
Protection against thermal degradation is especially
i nportant. Protection of PVC conpounds and end
The ghermal estabilifyi ofs halogen montaiing aetdymerns, cuch bas MG, eigetblatively low
= y t a
com;péf‘e& Q? Qﬁéﬁfﬁ hep%?bnfetrggllé%ée@% Z%ful}’@bfﬁ%rv@igg q@g <+v3ér§?l SRPerties, its
versgtwb/psa)nd @QSfeﬁfféﬁBfm@&Sy itids cneviedttieless tare exiremelyt favorable material.

Howé\ge‘?rlt ExPORY Sg'dsec?"%ﬁt %gbeu %%?%afﬁfst Eégj%@é@gé duced by heat, light,

Ives, nsen ages
mechasiael siress; ates Bratestion egainst thewnal d@gradahanylstﬁ@pa@ldwmprtant
t he conpoundi ng stage. This neans, that the hal ogen
contai ni ng polymer resin after pol¥nerization remai ns

Protegtipn of BY Ccapmnaundg andendrerislesragainst hermal dagrdation ggn be achieved
by scP-EélFé%S“?leaF@thm ’Oﬁ/?iéﬁ drd Qn&tt ttﬁl‘séd %ﬁ'largﬁtai QU off ¥ganic molecules

t her nal t he reS|

(e.g. opelek spansh a5 @ﬂﬁp‘@ﬂlﬁiﬂsd%ﬁﬂb%d’ atheultiqerewre Ktori @Pﬁﬂﬂm}% H. Zweifel,
@l EP O
B i i e R
car boxy| ate a phenolic antioxidant and a

Howé\fé\' Qﬂé&i ﬁ@étoéiéﬁllz%?é Earf8hi§ e Jcﬂ%daéjc%é 'ceﬁlgbuﬁlﬁ@ Qtfa?e This means,

henol i c anti oxi dants and t hi ropi oni C acl ers
that metha'wﬁlv@qmalaﬁalpobwrsrpalmaﬂez rraﬁnzatlrg" feseains unprotected during

the rﬁ&ﬁmﬁé&ngﬁlﬂﬁmgté’rﬁﬁdrwr% B*o%@sé’eééfn'aﬁééj dcauﬁﬁg ]atolﬂ% e lower the

case o sterically f partT al
thermgl!l glabiibtofiihe FrRein andyefithe Wra%ﬁnogdwafomppea@ﬁ/a%e%@@aes 0
the reaction m xture Sonetinmes small amounts of fully
hi nder ed phenol
To improve the heat stablhty dunng the compounding stage EP 0 849 314 suggests adding in

addition to a Zn carboxylate a phenolic antioxidant and a thiodipropionic acid ester.

The additional use of phenolic antioxidants and thiodipropionic acid esters with conventional
PVC stabilizers during the compounding stage, is also described in GB 1 001 344.

In the case of PVC sterically fully or partially hindered phenolic antioxidants may already be
added to the reaction mixture. Sometimes small amounts of fully hindered phenolic
antioxidants are added at the beginning of the polymerization and often fully or partially
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anti oxi dants are added at the begi nning of the
pol yneri zati on and often fully or partially- 2 -
whrevdesEds phenol i ¢ anti oxi dants are added t owaPCBEP1964/052645
end of the polynerization. The thermal stability of
the PVC resin, and also of the resulting PVC conpound
is thereby inproved, however,~%ot to a conpletely
satisfactory level. t has now been found that
combi nations of partially hindered phenolic
hindBiddPherant antitikidantstire aHA&] ®wakdd thb @Al Qﬁfheeﬁdlfrhémzatlon The thermal
aﬁﬁl&e to the hal ogen cont ai ni ng [oo ynmer reaction
st o e RMEclesing and alsps of tenfesplting PMe compoynd e iharehy improved,
hoWéverIAdt 3 a@orrmeeé@rsa@factéﬁwe@s the end of the
reaction, greatly inprove'the thermal stability of the
hal ogen contai ni ng pol yner and the resulting pol yner

It KeRMRGW Yden CRURA st éd?nﬁlﬁ‘ﬁloﬁ!‘#rc{;fﬁﬁﬁrtlﬁl&%ﬁdé%ﬁ? tsﬁh%gﬁf id anhomdants with

Addi tional stabilizers nma

thiqethers &%&B@ﬁm%@s@rﬁg@de#dp teg dalpgent @@twamggmiymer reactlon mixture,
whfg{i/f'g mithe Rﬁrr%?'éﬁ'@fue@bé §u§b%ﬂsnoh Br @ﬁ‘lﬂfgr i hfﬁ er{aﬂg t&lvér% 'he end of the

C resin, undergoes nuch | ess orin
regcfiony areatlyc imRIPYe, gher thsarmeh stapility) Obﬂw balegen @mtairmg gplymer and the
resnmﬁg BBlyrrier 88PBIMd, CBADarRAINY Y ennat bitsb@Rk Lized PVC.

One aspect of "the'invention is a conposition

conprising a) a hal ogen containing polynmer or

Ad@iﬂ&ﬂil ¥@Blizérd hALthbR lb@éaﬁe@alsawﬁﬁgl&e%ﬁ&ﬁﬁuﬁaﬂa stige.

emul sion; b) a’sterically hindered phenoli
ant|OX|dant wth a nelting point of nore than 20 C

Foﬁ@@@l@lth@ hélo@@ﬁ%h@mﬁg@ pBWBﬂ'o%télh@a ﬁrpaﬂ&ﬂar(thé)wrgm PVC resin,

wherein nis R1s tert. secondary

un mpuch-less Wpy@pc@om@tl@p dloss ok 9hlorup@ %’gmt thet Pv%@qq discoloration

updH theial trebtnséit ePEanvBRUMIN stabiliZddeVc. phenyl
C7- Cgphenyl al kyl or C -C cycloalkyl; Ris C - C al kyl,

Cr Cral koxy, C -C cycloal kyl o - CH- CH 2- COOo(CC
Oné abdredt of tRe m\fenﬁon‘iisV@b&ﬁboéitfontddMﬁlisﬁlgt bri dgi ng group; -
a) a ﬁalogen cgn‘ca|n|ngo;|;oly|¥1grr c())r copolymer in the form of an aqueous suspension or
emulsion;
b) a sterically hindered phenolic antioxidant with a melting point of more than 20° C

containing a compound of formula (la) or (Ib)

OH OH

R R R'
! 2 (1a), 1| > R (Ib) wherein
R Rs Z 2

4 R

nis2or3

Ry is tert.-butyl, secondary bound C;-Cygalkyl or Cs-Cecycloalkyl;

R’y is tert. butyl, primary or secondary bound C:-Cisalkyl, phenyl, C;-Cophenyl-
alkyl or Cs-Cgeycloalkyl;

Rs is C4-Cys alkyl, C1-Cisalkoxy, Cs-Cgeycloalkyl or —CHo-CHo-CO-0-(C4-Cog)alkyl;
R’z is a divalent or frivalent bridging group;
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R is hydrogen, nmethyl or a group wherein is a nunber
froml1l to 10; and C) a thioether or thioether-ester
wowRak/o0#7nel ting point of nore than 20 C of f orPil/AP2004/052645
(Ha), (lib) or (lie) (Ha). (lib) or (lie) wherein R
and R are independently C Calkyl k is 2-4; and X is
2-met hyl -1 2, 3-propane~triyl —c-
,2,3,4-nmethane-tetryl-. ( The bridging group R"' is
for exanple in 2 or 4 position relative to the CH
group, preferably in 2 position. The anount of
polynmer, in particular PVC{ in the suspension or
emul sion is typically 30 -c80% for instance 40 - 70%

by wei Bhis,agraspd on the aq*,ee@éa phase.or hydrogen;
i cul

Hal ogen- cont ai ni ng, jR par ar({ thl ori ne- cont ai ni ng,
pol ymeric rmterilaﬂ)e{i_%eo @ owan be for
exanpl e: polymers o i el Hehl oride, vi nyl resins

containing vinyl chhoride unitfsin their structure,
such as copol ynmers of vinyl chloride and vinyl esters
of aliphatic acids, prefer- 4 - ably vinyl acef}
copol YREIsshyakogden) Wetif) opld gieupi Lhlest
acrylic and nethacrylic acid and
copolynmers of vinyl chloride with|d
unsat ur ated di carboxylic acids or 4 heir anhydrildes;
such as_copohéne s of vinyl chloride with

di et hyiaf ayfwer iewihip a8 ate or naleic acid

ag)hy dra efioetR@rsércthioeenabrf withl 3/ MRItiRg Pdsht ©F Ar¥ MRArS 267 C of formula
Vi nyl @hLZﬁl de,I Sopol ymers of vinyl chloride and

vi nyl i YBREIIArfi%)de with unsaturated al dehydes,

ketones and others, such as acrolein, crotogpal dehyde,

vinyl meghyl ketong, vigyl thyl ethgr, vi
i sobut yl er d\fkﬁ%mounds; PONYTERS
vi nyl i deneﬂchl oride and copol yéia).s ther eo

wherein

S/R12

h vinyl (ilb) or
chl ori dg.&hd ot her pol ymeP{ sabl e compoundsS=#0l yners
of vinyl "chl oroacet at e and fai chl or odi vi nyl ¢t her;
chl orinated polyners of vinyl acetate, chlor~gared

pol ynmeric esters of acrylic acid and of
al pha-supstituted acrylic acid; pol yners of

chl orinatedbstyrql enes, typicaldy dichlorostyrene;
chl ori nat ed bersy c ri ed .
(lic) wherein
o} o —X

e
R11

R11 and Ry, are independently C-Csalkyl
kis 2-4; and
Xis 2-methyl-1,2,3-propane-triyl- or 1,2,3,4-methane-tetryl-. {Anspruch 1)

The bridging group R’ is for example in 2 or 4 position relative to the OH group, preferably in
2 position.

The amount of polymer, in particular PVC, in the suspension or emulsion is typically 30 —
80%, for instance 40 — 70% by weight, based on the aqueous phase.

Halogen-containing, in particular chlorine-containing, polymeric materials (component (a))
can be for example: polymers of vinyl chloride, vinyl resins containing vinyl chloride units in
their structure, such as copolymers of vinyl chloride and vinyl esters of aliphatic acids, prefer-
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pol ymers of ethylene; polyners and postchlorinated
pol ynmers of chl orobutadi ene and their copolyners with
waRowpl4s ori de; as wel | as mixtures of the ciPEIEP2004/052645

pol yners with thensel ves or with other polynerisable
conmpounds. O her exanples are graft polyners of PVC

with EVA, ABS and MBS. Preferrded substrates are al so

m xtures of the above-nentioned hono- and copol yners,
preferably vinyl chloride honopol yners, wth other

ably Minwhagstats] d:dpo%frﬁe’tél of ﬁ@%ﬂﬁiﬁé'mﬁt&@é&'téf%f fthe d&;ﬂi‘c%rrﬁhhéthacrync acid

d t
‘EW@F& SM rilgh @BB‘VV&& ghwayl ehyigrisie; with é@ﬁ?&omnﬂ?gnds and unsaturated
dicarbbyytier siciise olfh’ﬂ!hbirctalhlﬁS&JrMe@r ek aks ycdﬁ?ﬂl%ﬂér&)’ bf vinyl chloride with

diofiy{riedtos SR BRI RN TBRC @oid REhyaienpoBishioRibated polymers and

copdlyariers adfl V n{li Bsl6ricey ﬁb@ﬂ@&é@ &n\hh XélﬂéHHe ﬁﬁ@t\ﬁhﬁb@ﬁ’e %hloride with
cturg el ement of fornula ( 059

unqa&Hr e( ypp%) ket((r]qstgndoqathgqq; @ycluap @ in, qrmoaylde@lde vinyl methyl

keténie, lvﬁ‘byl m@ﬁiyﬁétﬁeﬁ vin§l |30&I(§JyI %the? atnl rs'imilé? %Hpouﬁd’sc ?B@ﬁ{e\‘s of vinylidene

Ch'?{lﬁéyﬁndc ﬁPP%’F‘? V‘eﬁeé’éd’l’fﬂhgly&bgﬁ dalecan@:oénqrywolyrpﬁréq@ple compounds;
polﬁﬁer@ ohemyi %hlbbdac@[at@an@ G¥RbRAVIW! Sethir! %h@rmgteﬁl Bdiymers of vinyl

9 | KQX C cycl oal kyl or_a dgroup -
acetgtey %I?@%?qﬂppgb'meng estars (pf@cgqugyepcach @nd of. alpha—substltuted acrylic acid;
po|ymerefaif RitlofiRgted %waﬁw Ypfoallp anmo%éwene Qﬂlcrﬁb&e&@bﬁé?@%monnated

PR T St JONTRS Y PBIcPIO Grad Pahen of aplorahugadiéne and thei

copolymees with GiRyl chileride) asAldilyds mpdiredlof thd ¢led! d&Wn‘fé@ with themselves or
as those occurring in the general

cals, su
W"%%E%WQ'XJ’@W& %&?WW”BH% can be unbranched or
branched. Typi cal exanples are nethyl, ethyl, propyl,

Other examples are graft polymers of PVC with EVA, ABS and MBS. Preferred substrates
are also mixtures of the above-mentioned homo- and copolymers, preferably vinyl chloride
homopolymers, with other thermoplastic or/and elastomeric polymers, preferably blends with
ABS, MBS, NBR, SAN, EVA, CPE, MBAS, PMA, PMMA, EPDM and polyactones.

Chlorine-containing polymers are particularly preferably polyvinyl chloride as suspension
polymers or emulsion polymers. {&nspruch 3}

In a specific embodiment of the invention the sterically hindered phenolic antioxidant
containing a structural element of formula (la) or (Ib) is of formulae (lila), (I1Ib) or (llic)

OH R,

R1©1R2 (llla), @—Rz' (liib)
R, =
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i sopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl,

heptyl, octyl, isooctyl, 2-ethylhexyl, nonyl, decyl,
wonwenyd71s dodecyl , tridecyl, hexadecyl, octadeRgi/EP2004/052645

ei cosyl and henei cosyl. Typical exanples of al kyl ene

groups are ethyl ene, propylene, 2-nethylpropyl ene,

2,2- dimethyl propylene, 2-nethyl-2-n-propyl-propyl ene

and 2-ethyl-2-n-butyl -propylene. C C al koxy is for

exanpl e net hoxy, ethoxy, propoxy, dodecyl oxy and

oct adecyl oy The al koxy resi dues may contain straight

chain ahkyl ?%anched al kyl groups. For exanple in

conponent 0 R are C alkyl or C alkyl and the R

are C alk 6 - The sterically hindered phenolic

ant i oxi dant| nust have a nelting point of above 20 Cin

order to b solid at m rature. Preferably
the neltin I'g'ngt i's abl\f?@z@%gagndin particul ar
above 30 Cj/ﬁﬁa!l sthe thioether or thioether-ester

has el tilng p of nore than 20 Cin order to be a
Hgtﬁ)m 8Hure. Preferably the melting

poi i s 3above C and in particular above 30 C

Pafti cul ar| y pr dlerred stericall y hindered phenolic

anti oxnigshos3 are: 2-tert-butyl -4, 6-di net hyl phenol ;

2,4-diget hyl -6-(1' - met hyl undea- 1, -yl ) phenal )

>4 i Reeitaitirseaty pRUST Gabusalid B Sofegioatio

2, 4- gi Retid yert. buiyd, pnim&ﬂg;&?rtsrécdﬁ%ar}‘l'bouhal l[!gllaﬁ{adalkylrl, ph%nyl, C-Cophenyl-

2, 4-di -6 (1 - .hyl tetradec-1'-yl)phenol an

m xt ur@g}%%gs%éhm]ofw’

2' - met Ryiséhdbis a{l§l, Ca1Gsdiiuxy) C4Cpytloalkyharrendgrbup 2

2' - met hyl,epebis{ 6- tert - yl - 4- et hyl phenol ), 2
2' - et %‘f’%ﬁgfﬁcgég @’?oc?@)?tg‘&lt -but yl phenol ), 2
2' - et higb isdenEhakkyiené--8- -ttimethylentyisquyamaale, 2r 2 group

(ot hyl B SEE: RH R cr BPRCHE RIS & = Ripr rop 1 0

-mtolyl)propionate]. Specific conpositions are for

Lnstance wherein i n _conponent the stey call

Re | BYPEE oREMY 96 % 81948 SGIE
2-tert-butyl -4, 6-di met hyl ph Z eJ
2,4-dinethyl -6-(1' -nmethyl tefradec-1 1- yl|)pharol or a
m xture thereof and conponent c) is

nuntberlfi@ut ¥ to 14 @ngir@t 9pi onat e, di-stearyl -t hiodi -
propi onate or a m xture thereof. Most preferred is a
conposition wherein in conponent b) the sterically

Alkyli radieaisdamh edli@lane radicals, such as those occurring in the general substituent

definitions, can be unbranched or branched. Typical examples are methyl, ethyl, propyl,

wherein m is a

isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl, isooctyl, 2-ethylhexyl, nonyl,
decyl, undecyl, dodecyl, tridecyl, hexadecyl, octadecyl, eicosyl and heneicosyl. Typical
examples of alkylene groups are ethylene, propylene, 2-methylpropylene, 2,2-
dimethylpropylene, 2-methyl-2-n-propyl-propylene and 2-ethyl-2-n-butyl-propylene.

Ci-Cisalkoxy is for example methoxy, ethoxy, propoxy, dodecyloxy and octadecyloxy. The
alkoxy residues may contain straight chain alkyl or branched alkyl groups.

For example in component ¢) both Ry are Cyalkyl or Cigalkyl and the Ry, are Cialkyl.
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antioxidant is 2
4-di met hyl -6-(1' -nethyl tetradec-1'-yl)phenol and
weowposeem c) is di-lauryl-thio-di-propi onat e. PCHEPZN€052645

conmpounds of fornulae la, Ib Ha, lib, c Ilia, Ub and
c are known and largely itens, of commerce. Typically
the sterically hindered phencﬁ i ¢ anti oxi dant,
conmponent b) is present in an anmobunt from 50 ppmto
2000 ppm preferably from 100 ppmto 1000 ppm based

The sterichlly hindgred pliertolie antibxidzah noust thaivei an qieltimgopaint. of above 20° C in

' for . exanple o .
oot 0586l % rodry e FRIRERS Rl o SopBITH S above 25° 0 and
partlpmlatf abavel 30°f € OBy the thidethdrOfiGhipptheresteetiasa inblting point of more

j I ont ai nin .. The ratio a
ranift 6T het 04 BHE BRI ElcbE PRy B hpSh s abor
25° @ an@ irt parfiGular above 3PEci fi ¢ enbodi ment of the invention

the conmposition contains additionally a sterically

hi ndered phenolic antioxidant different fromthat of
Particaleyiy prefierrdu) stedcalip dswbmdphenoivdrtioridagtssdrebi | i zer, a

e e B AR Ra R 2er or n Ovabsor ber . Fur Cher

2 A-dimieihyi-6-¢B -m&hy:lhndm: Tiy)pleers), Riddiemtisyl-6e(t-inethylheptadec-1'-yl)phenol,
2Dk £085 e ooy B, P28 B Bfec - sopteno
and midures thégedfs 1.1 Al kyl at ed nonophenol s for exanple
2.2 RefyPrpbEla R PRy BhoRS 22 el e blivtedvionenon,
2,2'-ipethyignebisf 6-ditegttbulylphemol) y Qrﬁ‘retlmjlideriéb(s(4,6-di-tert-butylphenol), 2,2'-
ety e BRBH Pl S E o

or 2,4,6-tricycl ohexyl phenol, 2, 6- .

(b ey e st R ARG tg&@é%bl% L, Gpegprocn 5)

exanpl e 2, 6-di - nonyl - 4- net hyl phenol .

Spec@i kéf%'ﬁ@%s‘ﬁfqﬁ%héﬁepfb‘?niﬂ%tﬁ%oet %r%%é}ﬁp&qf%p i.ent b) the sterically hindered

hionet h
phengllmaaﬁlcmgapt tm.%ﬁeﬂrb@ym Qsdune{chy}ﬂ@mehcﬂ 4-dimethyl-6-(1'-methyltetradec-1'-

yl)phgncg o?ih‘?@;(%l tﬂe?%ﬂ?%ﬁé{cgﬁipgﬂmlcg ecpq%] iryl-thio-dj-pgopionate, di-stearyl-thio-
d'-Prmgtﬂmr@hGre@fkw»ﬁf@i ‘ﬁydroqw nones for exanple
2,6-di-tert-butyl -4-met hoxyphenol ,

Most preferred is a composition wherein in component b) the sterically hindered phenolic
antioxidant is

2 4-dimethyl-6-(1"-methyltetradec-1'-yl)phenol

and component ¢) is

di-lauryl-thio-di-propionate. {fnspruch ¥}

The compounds of formulae la, Ib, lla, b, llc, llla, Illb and Ilic are known and largely items of

commerce.

Typically the sterically hindered phenalic antioxidant, component b) is present in an amount
from 50 ppm to 2000 ppm, preferably from 100 ppm to 1000 ppm, based on the weight of the
halogen containing monomer. {Anspruch §)
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2,5-di-tert-butyl hydroqui none,

2,5-di -tert-anyl hydr ogui none,
wQ2@sdigphenyl - 4- oct adecyl oxyphenol , PCT/EP2004/052645

2,6-di-tert-butyl hydroqui none, ~

3,5-di-tert-butyl -4-hydroxyani sole, 3,5-di-tertbutyl-

4- hydr oxyphenyl stearate, -7-

bis(3,5-di-tert-butyl -4-hydroxyphenyl) adipate. 1.4.

Tocopherols , for exanple a-tocopherol, b-tocopherol,

g-t ocopherol, d t ocopherol and m xtures thereof

vitam n E) 5. @, N and S-benz conpounds
CompongRt:ahis, efor exam@,ler present: in gt gmount f@nhé@ 2K197gpm, preferably
frofit N0 .pphAf tard d
oTar L R ey ol 286 O the, weight of the “a'%%en gontaining monormer.
{§§@§§@| tert butylbenzylnercaptoacetate

tris"S-di-tert-butyM hydroxybenzyGam ne, bis(4-

tert-butyl -3-hydroxy- 2, 6-di met hyl benzyl ) dit hi ot er ephth
The rafiocof %mge@erﬁ%a ta mmor@nt g is donipgiapss:feanz 11 ta dPfl. danspruch 10}

i sooctyl -

-di-tert- but | ~- hydr oxybenzyl mer capt oacetate. 1.6.

In aypgeeiis BB\QE?!"Zﬁné @f the twantion the sompesiiph eontains additionally a sterically
hmﬂén‘é@tp?i@ﬁéﬂé arfiogidBhtSdiferéntirarh $hat o7 biborertb 2 BKEGIHOYUS containing

mal o
StaB!"Zchﬁa?d'&qAOlea@@et sabilizarn ¢ stericaly hisdered-arpinaylightstabilizer or a UV-
abgmﬂ,é}n@{&mgg dqdecyl mer capt oet hyl - 2, 2-bi s(3

di -tert-butyl - 4- hydr oxybenzyl ) mal onate, bis[4-(1
3 3-tetranet hyl butyl) phenyl]-2

Furhp éifdﬂwés ds‘,udheésE flﬁlé’rk%/ bigﬂfehiéd ro%&’é? e&@ﬁwdéﬁi @fbatniaysélsz ‘be present.

Aromati ¢ hvdroxybenz nmpounds exa
Examples of dabjlizgrs add furfhigr yﬂdlttvme s @ﬁwA
-trinmet hyl benzene, 1
4- blsé3 5-di -tert-butyl - 4-hydroxybenzyl)-2 3
1. X amet hyl benzene, 2 4,6-tris(3
5-di-tert- butyl - 4- hydroxybenzyl)phenol 1 Triazine

ds f 2, 4- bi I t
11 Rl ongiingnds Ry Griopied sy YISt SR HARRER Rl 2.6-0Hort butyl4-

ethylpherioy, rrez e%mes?t-ﬂut EhHud/iphenol,  2,6- dl-tert-butyl-4-|sobutylphenol 2,6-
i 5-Id| {YF Eg - 4- Q/drox ani | i no) - 5-triazine,
icyslqpep %t )ﬁ la)erpl, ,6-dioc adecyl-4-methyfphenol 2,4,6-tricyclohexylphenol, 2,6-

dl-t&t-bu@( &ﬁiatﬁbxyh@tﬁw , 'nﬂnnfilrﬁﬁé@lé’ PRARACHE IindadoPbidhtRed in the side
di -tert-butyl - hydroxyphenoxyJ-i

chalns; fgr ?%éraalﬁﬁeg gt frmahiphenal
- d| -tert-butyW hydroxybenzyl ) isocyanurate, 2 4

3,5-d but yI - 4- hyd henyl et hyl )-1, 3, 5-t
1.2. Ak fgfﬂ(;g ﬁggﬁﬁno‘f for-enapie 2B AR aathy o trt butyiphénol 2.4-dioctyl-
thlohreltf%l(-evrﬁetﬁylph@'fdl Qut-mbctﬂrrtllilmﬁém?blﬁlaﬂmﬂh@h@lp' D6Mi-Hodstyhomethyl-4-
nonél)gho ,3,5-triazine Benzyl phosphonat es for
e

di met hyl - 2, 5- dl-tert but yl - 4- hydr oxybenzyl phosphonat e,
[ droxybenzylphosphonate

iy 0 ¢ droguinanes, doroeXAsaRI9 A, Gbiepasivl4-methoxy-

pheﬂol 2,5- dl-tert-butylhydroqumone 2 5 dl-tert-amylhydroqumone 2,6- dlphen%I-4-octade-
| 6¥f§19t aldeﬁél 3 S -'S-net hyl benzy ]

cylogypiieacl. + nd-diderty uhﬁ"ygr umon?hé ﬁ@h@&w}" ﬂeaycgpw'sole 3,5-di-tert-

butyBAthydioxystidnyPstesitate} b8 sivdebatyl LR gdBRAHeRyIR abidate.

1.4. Tocopherols, for example a-tocopherol, B-tocopherol, y-tocopherol, §-tocopherol and

mixtures thereof (vitamin E).
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1.10. Acyl am nophenol s for exanple
4- hydr oxyl aurani | i de, 4-hydroxystearanilide, octyl N
W@ 2005081713 er t - but yl - 4- hydr oxyphenyl ) car barmat e. PAT/EP2004/052645
Esters of
b-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onic acid
with nono- or polyhydric alcelols, e.g. with nethanol,
et hanol , n-octanol, i-octanol, octadecanol,
1, 6- hexanedi ol, 1,9- nonanediol, ethylene glycol,
, 2- propanedi ol , neopentyl glycol, thiodiethylene
gl ycol, diethy- 9 - lene glycol, triethylene glyco

1.5 Qfxgo@nm}e BBy m—tgrtgbutyM 4'-dihydroxydi-
berHyN ethdrs (Jb‘(é&e@iﬂyﬁhw&y@Sac{;ﬁ‘ngﬁzlb%nhgﬂn@\‘eéﬂ%‘é@@@{e tridecyl-4-hydroxy-

t hi apent adecanol, tri
3 5tq4-|'teﬁ;pﬁ§l|bgp@ﬂraggzﬁgtoacetate tns(3 5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-

tertéod’dwﬁt%w:bwmrﬂetﬁﬂsér%ﬂd%@te?edh'iﬂaﬁa‘céb' CHiE(3%-4i-BriduBfi-4-hydroxy-
befBWSL@ctﬁ weptwh%ﬁgdwqwmtmlx%rbmmwéﬁmma@toace@tw th

nmono- or polyhydric al cohols, e.g. with nethanol,
6et h%nol oct andol oct adecanol 6- hexanedi ol ,

» ! alenates, e og| gp@mple 1d|qct@deﬁyh21,8cblsdﬁ 5-di-tert-butyl-2-hy-
droﬁfbﬁifl)rﬁéloﬂét&c%*oc‘édae%ﬂ gihtlél-t 19L R%?chﬁy-éjhﬁ%f@}ﬂeﬁgﬁ)malonate di-

tae

tri eth
h’)@-@% ly\‘gﬁMIé hydro enzyl)malonate bis[4-(1,1,3,3-te-
tranhbthlib Bty SRR DOLEIE (B8 -HPEATBUAR.4- Ry $}Qﬁ .lﬁ%ﬁ?aﬁm
3- h?n gtggé]t adgcanoll @/t rimethy hexa g ate.
tri nmet hyl ol propane, 4- hydroxynethyl

1.7 1Aﬁfmm1@h bén Ice Buﬁdsclfsn{ 8xé-’mala OP]‘aj ﬁﬁ?(s% J1~°tert-buty|-4 -hydroxy-

- 4- hvdr ox

be“é)f'$ § w*fWWBenzeﬂe:pm wyteﬁ(ﬁé @irte'é-bhéf 4- hyérogybwwh-Z 3,5,6-tetrame-
thylB&iZeAB 0D, 4 ﬁnb@rmhmeﬁ%wmlh ydRSYyBESSAPRnol

, 6- hexanedi ol , 1, 9- nonanedlol ethylene glycol,
1 2- propanedlol neopent yl glycol t hi odi et hyl ene

8 gl 24 B9815.ftort-butyl-4-hydroy-
3 conpbine "?r?*s?‘ﬁ"% 3o‘tx§"§?’°t‘”*‘.s“§§8§aﬁ3? -5 ditert-butyl-4-hydroxy
a""ﬁqu PA-LERDRr ox DY REARS A 8-I6H s ar PV foxyaniino)-1,3,5-tri

azing; tﬂb@@ﬁﬁﬁr@é*ﬂ@ﬂlmbls(.’JS Uﬁ%?tgbdtﬁﬂlxlw&?&&yﬁhenoxy) -1,3,5-triazine, 2,4,6-tris-

3, 555'-5%@515&&?-59 D RhenGAL B agraane. o b3 cia@d-ditert-putyl-4-hydroxyben-

zyl)idodyaaaratd, 2, 4 6-tr|s(3 5- dl-tert-butyl-4 -hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-
f ogl oni ¢ aci d

hvdr oxypheny
trls(€,5gd3 -te\lrt—Epty%-/f gygrogy eny gfqptgﬂyp%/hpexahydro 1,3,5-triazine.
4- hydr oxyphenyl propi onyl ) hexamet hyl enedi am de,
N -bis .S di-tert-but r\;M Qwertﬁﬁyzohen | propi onyl)

ﬁ&g@m Qe exam 5-di-tert-butyl-4-hydroxybenzylphospho-

natelN diéthyli3;5-di-ertchutyl i RydessyBenA/ hod b Ron4) et tREEEAD S l-ddidbutyl-4-hy-

droxxﬁe\pzyﬂq%gf@ctngte .3, sinctadenyl-Siert-Dutyhd-hydrosyrneyibepriosphonate,

the czmgilirsa)t of the! hencdifyil esteMNarLE) 8 diltdrt-buti: ﬂ-hy&H%ehﬁﬂpl%éphonlc acid.
Uniroyal). 1.15. Ascorbic acid (vitamn C) "

anti oxi dants for exanple

10NAHylad1|ndm@ﬁb I8 P ¥dr - dxaRiphd MLiB/IesHyRitivdilide, 4-hydroxystearanilide, octyl N-
(3,5 'éli N rt-buty|-4 hyc}?’ox%ll'uenyl)carbamate

1.11. Esters of -(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanal, i-octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-
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p- phenyl enedi am ne,

N, N - bi s(1, 4-di net hyl pentyl ) -p-phenyl enedi am ne,
wWORN5O7$3 1 - et hyl - 3- et hyl pent yl ) - p- phenyl enedi/BP3006052645

N, N - bi s(1 -nethyl heptyl)-p-phenyl enedi am ne,

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

N, N - di phenyl - p- phenyl enedi ari%e,

N, N - bi s(2- napht hyl ) - pphenyl enedi am ne,

N-i sopropyl N - phenyl - p- phenyl enedi am ne,

lenb* %l%cxﬁ IéWé %{}fcﬁll )péﬁt%eg}ﬁﬁﬂﬁl tnﬁgﬁaﬁﬂx&gﬁg&?%ﬂﬁte N,N'-bis(hy-
dropygtmﬂi)nga :Nthla ysideeanal,p3 %gp@ﬂt@(ﬂmngkntﬁ@ethylhexanedlol trimethylol-
ofkp 4B B DT AR s e,

di phenyl am ne, N-all yI di phenyl am ne,
Rényl)propionic acid with mono- or polyhydric

alcohqlﬂ-e-gx\ivitfi)me}mmhbrej?hanoﬂ.mwm toctaxieicargl, 1,6-hexanediol, 1,9-nonanediol,

oG OB heBon A FRS BAE, Wotr B g,
ethylene bglygdlanpemtasnghtol, #isthydyoyktayl)isopremaddte, N,N'-bis(hydroxyethyl)ox-

am%fen %&g%g:ﬁg&}gg%f) %ﬁ%@gn aéegﬁ%? Ct?iﬂ'n%‘(l#@ﬂ)‘(g angln‘ﬁjimetﬁglolpropane 4-hy-

enyr)
drOXyrﬁeﬂ)yl-t-ehOSmnat-%(ﬁ 74n®(abmydp[2a2r2]¢ctmehyl phenol ,
2, 4' - di am nodi phenyl net hane,

4 4' - di am nodi phenyl met hane, N, NN, N -tetranmethyl "' -
uiykdrbydroxyphenyl acetic acid with mono- or polyhydric alco-

hol& é#’ I'ﬁ Sy B@SH ! )o@fgngp]g&%@e{@p 1 g6 hexad'!edlol 1,9-nonanediol,

am 'no ropane
ethwee@ cgls(cpl,m 2@r¢panaqabb uteypgrp&hleglycqlathmhethylene gtyeoly [digtieylene glycol,
; < d
tiellBleRR bived:, PERGRRAS, A firBhibiioRladlpal; NR%bishyaroxyethyijox-
amidieX_Btthi@uodeqmnbB-tameuhaded:@nobttameﬂwﬂwxanmnwwthyielo,ropane, 4-hy-
dro%lrgé W ?hﬁgg hyI am7ﬁ|zdggb%yabt?yur§%8% ermno- and
di al kyl at ed i sopropyl /i sohexyl di phenyl ani nes, a

1140 Xintds & . / )propionic acid e.g. N,N'-bis(3,5-di-tert-
buty-4shytiroxstphg hylpropioniiirexatmiet s nediangidie n o, N-big(3ifdi-tart-butyl-4-hydroxy-
ph%ﬁ%@}@ﬁrgﬁ%ﬁ@?%ﬁ%ﬁégww &E@ds &@E%t]&lﬁ%A hydroxaphenylproplonyl)hy-
drazite, kMlwibmuZ-K@{&5-deileyt+ml%4dnydrwphelsyI]proplonyloxy)ethyl]oxam|de (Nau-

N.N.N . N -tetraphenyl -i
gar&"i)g_ é"ﬁ%@%’ébﬁﬂ N- bis(2,2,6 6-tetramethyl pi peri d-
4-yl - hexamet hyl ened| amne, bis(2,2 6
-4 . |.Di 'd-4-y|)sebacate, 2 2,6
1.15 AsEol} W%Fﬁi? di n-4-one 2,2
6 6-tetranet hyl pi peridin-4-o0l. 2 UV absorbers and

116, A ABAIE iy Breunls M diisgrrepy+praferdonspming, pV-al-sec-bu-
tyl- p—plyeiMBmdlﬁmme,tM]w-hh(dn@LHmhMpentyl)}pqdhenyléne(diarﬁme N N'-bls(1 ethyl -3-

e 52 egbanHl, DR b AGEND Rl Fgnadamin, -y

clohgxylp-pherddenegiaming, 1 N,N'-diphenyl-p- phenylenedlamme N,N'-bis(2-naphthyl)-p-
phefylSndjibire? REORoBy N BRESVIL I R bdfine, n-f1, é%umethylbutyl) N'-phe-
nyl-p-phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-phenylenediamine, N-cyclohexyl-N'-
phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine, N,N'-dimethyl-N,N'-di-
sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxydiphenyl-
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butyl A" - hydr oxyphenyQ- -chl or obenzotri azole, 2-(3

-tert-butyl -2'-hydroxy-5 -nethyl phenyl) -
wo2@kharrebenzot ri azol e, 2-(3 PCT/EP2004/052645

-sec-butyl -5 -tert-butyl-2'-hydroxyphenyl ) benzotri azo

e, 2-(2'- hydroxy-4'-octyl oxyphenyl)benzotri azol e,

2-(3 5 -di-tert-anyl-2'-hydref§phenyl ) benzotri azol e

2-(3",5 -bis(

- di met hyl benzyl ) - 2' - hydr oxyphenyl ) benzotri azol e

mé N- feyl-1.AEbbiny _2-naph-
o Ry e Bory et JH e enery | fcregtagtine ghgnt-2nepr
thy angn% 3octyla d dlphenylamlne or example p,p -dl-tert-octyldlphenylamlne 4-n-butyl-

amﬂdbhénd? Ui-fbhtyéla%%bpﬁerﬁﬂ Wh&@%&%ﬂé‘ﬁ%ﬁg UL &Id@¥hnbylaminophenol, 4-

dr oxy or obenzotri azol
octa@%qqnoﬂgmqu_aenqy d bis{dymsthoxgnhenyl)amine,  2,6-di-tert-butyl-4-dimethylamino-

meffﬁlﬂh@ﬁdlc . i’%iﬁb&iﬁ%}fﬁﬂéftﬁhne Cﬁ‘h%l@ﬂﬁ%%&hﬁﬁ@hﬁ e2 NN, N',N"-tetra-

t h
meywihﬁ 9@evmﬂnhea¥ka{£ﬁ(g@= (1?( bﬁ&ﬂ%ﬁulgﬁémamah@% 1,2-bis(phenyl-
amtr(o?preﬁéﬁél Q&M&@f)?%ﬁ‘é{ﬁ:&é fl?:!; hé@%‘f pﬁ%@gg&@@%ﬁ%ﬁ%ﬁnﬁ Eérﬁoctylated N-
Phwbiwnbﬁhylaml% n& onixtuie cﬂfemOQO-( and drdjaléﬂytedzterhlydylﬁmyostyldnphenyl-
amrn'€§t Q%lﬁl’&?@%f hR#BZahy ﬁ%ﬂ@l&e@ nb lF@ﬁﬁW?}s\hﬁ% ﬁlg)rgt%e of mono- and

r oxy- (2-1sooct ycar bon
dlaggléteéi @dgcylﬁmh@py aminsiss p4mixture Bf anono- an dlalkylated |sopropyI/|sohexyl-

dlpﬁﬁyia?ﬁﬁé@yé *PMMH of H%BZ ahd 'd@‘%l@l@c %'tewt-ﬁnglﬂﬁbl']eq%hﬁnes 2,3-dihydro-

3 3oy 415 febrBR IR ?ghlégem;azynez . K TRy gncosialbyiated tort-
butﬂﬂé%ﬂy%@h&hﬂzfrﬁsp 8' i Rid lof Reordl el didRPatddMeridnhenothiazines,

N- aﬂy'Ph%'?Qm'B%JE‘?I 4\'J‘H§}EN 6%@%\6@%%@%@@!&-&@% N,N-bis(2,2,6,6-tetra-
Wl ﬁ@Wﬁl-he&aﬁ%thyféﬁ@&iﬁWneg ( b@(é‘”ﬂ‘dﬁ/ ié?f%ﬂfdﬁﬁpléer(ﬁ-yl)sebacate

etraneth E% benzot ri azol

2 2§ q @tramfe&ny&eee@m efne ¥ r@mwp@rml@rﬂ)ol 5

dlnethylbenzyl)phenyl]benzotr|azole 2.2

- Hvdr oxybenzophenagnes for exanpl e the 4-hydroxy,

2. and Ji fs4-decyloxy, 4- dodecyl oxy,

4- benzyloxy and 2'-hydroxy-4,4 -dinmethoxy
d-rlvatlves 2. 3 Esters of substituted and

z engotrazoles, Jor gxamRlgnsi(@-hydroxy-5-methylphenyl)benzo-

trlaiblé efZ—??ZQ‘td{JtéHtl@[lM-Z'SfﬁydI'cﬁéﬁbl@érﬁll)b@ﬁwézo@| Q%L@Hﬂ)utyl-zthydroxyphe-

VRS EAOHRREIR AV IEKEEoA'y |- aderaholby ubRbabenzotriazole, 2-(3.5-d

tert-rbatMLQCIhydexypBeﬂylﬂs-chl%l‘dbehtﬁtgém n%”z (3'-tert-butyl 2'-hydroxy-5'-methylphe-
enzoat e

nyl)% éhlgrlobtglgottn%lﬁ% 2 ﬁa%&%gxégéﬁ%@g{yéé M@ggg?pyl)benzotnazole 2-(2-

hyd&x?—ﬂbc?@kipﬂéﬂ&b)berﬁobléﬁbl@xEQSTBZ-Gﬂie?b-amyl 2'-hydroxyphenyl)benzotriazole,
tert-but yI pheny]

2-(335' @l%(ﬂ#@lmeﬂmmzymw %?Benﬂméotr@zote €3 steributyl-2-hydroxy-5'-

(2- &@!ox?é&ﬁ@ﬁﬁeﬁ?l%ﬂen Sﬁsadhﬂfrgbé?\zgirﬁQ&Byl aGZ-gGI'-@rlebutyI-S [2-(2-ethylhexyl-
I SQocCt ano- lacryl ate,

oxy)cggqogul)ég\yﬂ gquﬁw s) enzotnazole 2~ (g "tert-butyl-2'-hydroxy-5'-(2-

methé‘ﬁ&%ﬁfb‘oﬁylﬁﬁ‘&hpfﬁé@d)@&m%ﬁéhmfee EL(E YtETt -butyl-2"-hydroxy-5"-(2-meth-

Céano net oxyC|nnanate 'X
oXy G| ?fb’éﬁt@(')ﬁ)&ﬁywbb%ﬂﬁla@eﬂ nnafd$’ ée%butyl-Z ydroxy-5"-(2-octyloxycarbonyl-

ethyNphényhRERLSIBAIY - ASCHAMIGIBYLL (22stHTh BN/ Idx) b dMtethyl}-2"-hydroxy-
phenyl)benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5'-methylphenyl)benzotriazole, 2-(3'-tert-butyl-
2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-[3'-tert-bu-
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2.5. Nickel conpounds , for exanple nickel conplexes

of 2,2"-thiobis[4-(1,1,3,3-tetranethyl butyl) phenol],
wemh/oag1i he 1:1 or 1:2 conplex, with or w t hoRCT/EP2004/052645

addi tional |igands such as nbutyl am ne,

tri et hanol am ne or N cycl ohexyl di et hanol am ne, nicke

di but yl di t hi ocar bamat e, ni ckell1salts of the nonoal kyl

esters, e.g. the nmethyl or ethyl ester, of

4- hydr oxy- 3, 5- di-tertbutylbenzylphosphonic aci d,

I % ds 08}

tyl-'é’o_ %ﬁbthﬁﬁiﬂ&@fﬁlﬁt P xg@ieyl 281 bé?fzotrlazoleKWIlth polyethylene glycol

dr oxy- 4- net hyl’pheny et oxi ne, ni cke

RV ST T T 2T —

hi ndered am nes , for exanple
azatzsﬁlahéhyﬁ 6- 2L hgdR }'Bl coélaairmthylsdrhzw@a@@Bee-tetramethylbutyl)phenyl]-
bis(2,2,6 6-tetramet succi n
bepzaifiagols; » 242 dwgw;ﬁrd i} 3-&“@#@@1}1 Ratpy)-& e(@a)@:am@thylbenzyl)phenyllben-
zofdbedid- oct yl oxy-2, 2, 6, 6-tetranet hyl - 4- pi peri dyl ) sebacat
e, bis(1,2, 2,6, 6- pent anet hyI - 4- pi peridyl)
n- butyl -3, 5-di-tert-butyl -4-hydroxybenzyl mal onate, the

2. Z%ﬂ?ﬁ%ﬁ@@nﬂgh@h&ﬁéé"ﬁf&r I@Yﬁé 4-hydroxy, 4-metho -octyloxy, 4-decyl-
etrane 0X er| I ne’ and Succi ni
oxy, drdpderyleea - tzﬂnzzlm,.%z Gty and Bhycumy-t, %mmethoyx derivatives.
2 6,6-tetranet hyl - 4- pi peri dyl ) hexanet hyl enedi anm ne and

4- tert oct Iam no- 2,6 d| chI or o- 1,3,5-triazine, tris(2
2.3, bstex > 4 AGio afgépa@r@ple 4-tert-butylphenyl

salIc?Fafe’i‘ﬁhéﬁﬁ s%h@ylgtet Sétyﬁﬁ@ﬁﬁklaﬁcylate dlbenzoyl resorcmol b|s 4-tert-butylben-
3, 4~ but anet et'r acar

Zo RNl PSNcHb ra335ciB0ls Ak GLIrUNEAPRA] B-dieriohe-Lhycrorybenzo-
at&h&ﬁd&»@w 3 é-dlte@a—ﬁatylezt hdrBkyBehPhAIE bthdiyl 3,5- ~di-tert-butyl-4-hydroxyben-

-stearyl oxy- tetramet hyl pi peri di ne
Zoatﬁéwmﬁm'! ﬁ@r%t%bvmmenw Srrdliplert-outg-dr W@be@ﬁ @rt - bu

tyl benzyl)- mal onat e,
3-n-octyl-7,7,9,9-tetranethyl -1, 3, 8-triazaspiro[4.5]d
__gﬁgg@'e_g far gm;nplg, efpyl- Qggygnoo&ﬁ dlphenylacrylate isooctyl oc-cyano B,B-diphe-

b . -
oo B, BBy B SRS o metgypothonvcima
mate, rdyl (bcyaryxeﬂi-'ntetfm-lpdeamaxmminate methyl o-carbomethoxy-p-methoxycin-
N - hi 0, 6.1 et ranet h er.i dyl ) hexanet hyl ene
na'ﬁ%@rﬂ“ﬁﬁ'%ﬁ”&"%%'lﬁl e %yl)d? B'fﬂ%&' 'ng_/" 5-triazine
t he condensate of 2-chloro-4, 6 bi s(4-nbutyl ami no-

2.5 ek Bl Cormiaunds - lon yRTRlE pibke soigRds df 2 SRR I 4 p-tetramethyi-

but?l)pﬂehol] subh @sdihe (K1 ior M2 gorapiexowith 2r Ritout-gaditibaaldigaydy such as n-
i 5:triazjne,and ., . . . . s
vuthBfies Srdfhenciafing, pE 6 dirdriethagpiemyre. gl tpptvgiviocarbamete,
nickel saits nfetHeymend:aI@I esters,ag g stherméthylJetesthyl edsterd bb# éhydroxy-3,5-di-tert-
butgbgr?zgfpg%éph@lcdaca_g,f:@%:ﬁe? ?:?)%‘)Yel\)é}eg 'of %tlogl)fn%)s),/ g of g'—h@%?oxy—#methyl phe-
nylumienym@taklmeVWWkplecdmbl@@srclsfdl-bloﬁnylali-.laurdyl@qwdr@(ylpiyvdzdlbemth or with-
a | oxy- and 4-stearyl oxy-2,2,6

°“t€d9'E??%jﬁ%?’Ff§ﬁypu peri di ne a condensate of

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(2,2,6,6-tetramethyl-4—p|per|dyl)succmate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate,  bis(1,2,2,6,6-pentamethyl-4-piperi-
dyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxyethyl)-
2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of
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NN-bis(2 26

6-t et ranet hyl - 4- pi peri dyl ) hexanet hyl enedi am ne and
wad2@posonexyl am no- 2, 6- di chl oro-1, 3, 5-tri azi NECT/BP2004/052645

condensate of 1, 2-bis(3-am nopropyl am no) et hane and

2,4,6-trichloro- 1,3,5-triazine as well as

4-butylam no-2 2 6 6-tetranet h@Fpi peri di ne (CAS Reg.

No. [136504-96-6]); a condensate of ,6-hexanedi ani ne

and 2,4,6-trichloro-i ,3,5-triazine as well as
N, I‘fl‘LH’% Q'Z%-&’éti%’fﬂé@ 140 h Ienedlamlne and 4-tert—oc lamino-2,6-di-
( yfam no- @l 'Hperldtyl) exametTnyl peri di ne tylami I

chlg@-1 pﬁggg:gge 6143(2}%,6 6ﬂptramethyl-4-p|pendyl)nltnlotrlacetate tetra%qs(z 2,6,6-tetra-
me‘tﬂyﬁﬁ rp?@?fdglygvﬂ RFuthetdticdddRidtes UE Al STbfBnediyl)-bis(3,3,5,5-tetrame-

thylmwmneﬁ 4-heprei2, 216 Byterametnipinesdinei rstpangloxy-2,2,6,6-tetramethyl-
p.p@.némfi@I e5|¥<1 7 §69 %eér%fhﬂﬁ?ehgig?:t Irgaéﬁgégz o%g-s 5-di-tert-butylbenzyl)-

- 0X0-S cane

maipnateg 8- n-gq:tyla}ﬁé,e@tetrgn@yml-@@;ﬁ}tg@yasplm{ﬁ@decane-z 4-dione, bis(1-octyl-
ox332 S %6 ?e?l%n“&&%ﬁ%‘ic%@séﬁhcéleﬂ Ctﬁé}? -oe)ibxG 2 £ 6/69E0 A etHybiperidyl)succi-
nat9; maar @y cystig candensptes. of NN-his{ha e \Bolebrapeiwi-frpineridi)hexamethylene-
dlanﬁ*\esaﬁd)é M l#h% 2. ﬁﬁ:ﬁlo?o 435 frﬁhﬁ@”@ng tE:)Shdensate of 2-chloro-4,6-bis(4-n-

exane enedi am ne I ester

butylaglelfqir&;z#@tqﬁmn@tmpmqya ’b@,ﬁdnwlmm and 1,2- bls(3 -aminopropylamino)-
ethén% Fnrretﬁwq%‘ﬁgé@ ydhto‘io Mg%zmpbngﬁ%hﬂﬁdwz 2he 6-pentamethylpiperidyl)-

tetra

1 3r_ﬁ E@Zi“@yﬁ')q s"l,Z'@i{Séﬂrém"@PF@a/ igp)efhangy @rawylﬁaql@e@yla%m 9-tetrame-
thyﬂ’ﬂ B)lernh?é’sglr?% rﬂé%d%ﬁn@@@dm@r %B&‘ecyl 1-(2,2,6,6-tetramethyl-4-piperidyl)pyr-

opi peridine o
rohdlzeﬁ f‘adenﬁe nﬁrmsﬁ%1 -4 %&ﬁ&gmﬁrﬁ@wefavlrﬂeplpgrlcryl)pmaliﬁlrewg S5-dione, a
mlxéurBfo LHSHREEyIGy a'n@'@@MW&{I@(@B'6le9§methylp|perldlne a condensate of

di et hoxyoxanilide, 2 di octyl oxy-
N,N5- bg)(Z,a.G,Q tﬁtqamﬁm)@ﬁaq«\pqqdaaﬁexamethylenedlamlne and 4-cyclohexylamino-2,6-

dlcﬁ’lm% 1 Q'Sjlﬂgﬂﬁé( | Qxfl}bgrggﬁlsatg' oft ¢PLbi 8 iAGPrbpfiEmino)ethane and 2,4,6-tri-

chINorq 3 @rtgpg,nqj |aﬁeWP||ﬂ/ g rﬁ—ﬁgﬁy}a@pw 3G fiteframethylpiperidine (CAS Reg. No.
[13@5@-@936%5 cbﬁdénsatét df' 1, @heﬁémhé a8 2an6ltridnhfor8i13, S’Jtrihzme as well

-di -tert-butoxanili

as n{\'ﬂﬂrbyy'amne aaﬁd %b%PMZa.%%tﬁ;@m%mp@Mﬁ | K%% Reg. No.
[1gmhmxgur eN- (tzfz @e-té@aknem9£¢19?p)ér.®|ﬁméaéé éhmm.de N-(1,2,2,6,6-

oxani | i I OX envQ
Py S et o e R B oethyl-1-oxa3 8-

aza14-3x5-sblfd[415]dé%ane a reaction product of 7,7,9 9-tetramethyl-2-cycloundecyl -1-oxa-
droxy-4-octyl oxyphe 4- di et hyl

3 87%2)&41-0@391@1{4 g]geﬁ@nez and gplghlorohydnn (3 1,1-bis(1,2,2, 6-%2ntamethyl-4-

plpénﬂldWQérBWWh%t%xgpﬁér@()&hénél nm\l%isofbﬁﬁyllr\) Nlb|§(2 2,6,6-tetrame-
5-tri ne dr ox 4prop|oxyp %
thyled- Pl@eqd)@)hﬁﬁmthwﬁgﬂ@gwr@ R gleﬂe{apf |A¥,g|e thoxyme yenemalomc acid with

1 2&d,é’-p€m@hfémy| 4- r@ﬁfd(&?ibﬁﬂ&lﬁ@ybély[ﬂne@m%réﬁﬁﬁ oxy-4-(2,2,6,6-tetramethyl-4-

met hyl phenyl’)
PipG ISR, 1245088 PSS AIciolc #C6L Brcida-ceplee Hgppplymer wit
B e, MRS pere etk S mnepperdne

phenyl) 1, 3 5-triazine, 2-

I azl ne

5,5'@-@ ytoxarglgim,?d! gcy}@gyw 5;@4]5@@910@5&%% é&ﬁihpmz -ethyloxanilide,
N,Nebid( S bitnethyihARbpby ) dxamids, 2 dthé k6 terlblitfr-2"-ethoxanilide and its mixture

271 éx.ElMﬂfegxfbr‘bxﬁﬁwrérqr@mbc 1 6>¥érfﬂ?8)éPb%F§m&9&E5the42 2'dioctyloxy-
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(dodecyl oxy/ tri decyl oxy- 2- hydr oxypr opoxy) - 2- hydr oxyphe
nyl] -4, 6-bi s(2, 4-di net hyl phenyl)- 1, 3,5-tri azi ne,
WQ@2(4030k7d¥ oxy- 4- ( 2- hydr oxy- 3- dodecyl oxypr opoxyp@Ier2oh]/e52645
4, 6- bi s(2, 4-di net hyl phenyl )- 1, 3,5-tri azi ne,
2- (2- hydr oxy- 4- hexyl oxy) phenyl - 46- di phenyl -1, 3. 5-tri az
i ne, 2-(2-hydroxy- -13 -
4- met hoxyphenyl ) - 4, 6- di phenyl -1, 3, 5-tri azi ne,
2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hydroxypropoxyJphen
W|tB{|21ethbxy32'-etH/I|-53¥ lcf-?ert-butoxanlll e, mixtures of o- and p-methoxy-disubstituted
2- hydr oxyphen oxyphenyl) - 6- phenyl -
oxartyldgsgpd MixHees of o- and p-ethoxy-dlsubs ituted oxanilides.
2-{2-hydroxy-4-[ 3-(2-et hyl hexyl - 1- oxy) - 2- hydr oxypr opy!
oxy] phenyl } -4, 6-bi s( 2, 4- i
2.8 =',3.3-triazings, forexanple/2i4f-trisZbydrpry-gragtyloxyphenyl)-

1 3f53fna§'%émé-?2-% sal | CB?M&W)% bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-

N-sal’i ¢ azin

@, ﬁdmdw@vi)dﬁ big(2) meéaylpl@wl)* w?mﬁéwme 2,4-bis(2-hydroxy-4-propyl-
oxygﬂ 3[1)%6 iz Eﬁméﬁxgﬁgﬁgyﬂ’ B 'B%&-H% OPI0BYHJAYSKE A5 EF oxyphenyl)-4,6-bis(4-
metiiyipheay| 94&516@591@%3 (P-hysirexye-dosenyloxyrhanyl)idbis(2,4-dimethylphenyl)-
1 3#@@5‘1??& g’h d;rgil@@rt 8?I%§yﬁf;e??fz—ﬁ}é &Qﬁ@gﬁb}( ﬁ[{l‘fgr@p't ,si-tnazme 2-
by -G @afz&gug'lwwp%émlmyﬂéﬁ big(24-Hiregpbyibi Sy triazine, 2-[2-
hydgd))()gyng-(zeiﬁ é—o@@%ﬁ%ﬂg%ﬂ?@ﬁﬁe‘@h eﬁ tfbli%gi hs eth%lzﬁ ﬁ»l 5-tr|azme 2-[4-
(dodeeyinytiids qy Xy WP@POXYH'BX A epyibipﬁrws(«? 4- dlmethylphenyl)

1 3mﬁ§ﬂhét 2- 3 I‘iydr&éyWF W&aha-%decydxgﬁfoagﬁsyﬁer@ﬂ% bis(2,4-dimethyl-

ite aerythritol

Phep DSBS IR, ¢ 2t MU IOXIRDE B b B iazine,  2-(2-hy-

droﬁjlﬂlnaéih bﬁ)ﬂj—4 BldabHes m B&-triazine, 2.4, 6-tns§2 hydroxy-4-(3-butoxy-2-hy-
-tert-butylp eny1 ) pent aery

dfowqﬂgw '16@}"1 Aidsy- Elaama* cunﬁr(gﬂyﬁmpfp%wv-édﬂwﬁhhpmhenyl) -6-phenyl-

136Ltﬂaﬂﬁ@hz 2hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-hydroxypropyloxylphenyi}-4,6-bis(2,4-
bi s(2, 6- d:{ t}értxybut[y( 4- %etﬁ)),/ phxeyr)1yl )ype ’?’%ef% ’ﬁ‘{]p vi (
dlmathy Bﬂ?f'c§5H|aF§‘Sdecyl oxypentaerythritol di phosphl te

bi s(2,4-di-tert-butyl-6-nethyl phenyl)- pentaerythritol
i phos h_i t e, . . . N .
3. Met &rt%‘?m%wﬁ'mypﬁ@ﬁtd&e Nyqqlfpylgldﬂ -salicyloyl hydrazine,
N,Ndbiglsf )fl)hydltakinét e, N'Lbl rEhd"—t@H bh Rfixbﬁbnylproplonyl)hydrazme

-s%‘%%lrﬂﬁgb}sl{m{l g@-tngtzgl{a; ggzé%‘zghe nQ) ayl dlhydraZ|de oxanlllde isophthaloyl

dihydirdAdd, %ebaédyl lbid;bhényll%}dr@lild@ N, Nid ﬂbet%aalpaylddlﬁymaﬂaé m <N3-b|s(sallcyl-
net h phenyl ) met hyl

oy prene AmtEsias, By s Gpicyiony hmﬁ‘wowl HUHAE . byl ot by
phosphite, -fluoro™”.
i Ot. tratert utyl -~-nmet hy| - dj benzt d

4. P S| oni tquee;am ﬁrlgpﬁw tpppgquafjlegg{;\)_ggrl\y?gll%ﬁhphosphites
phenylaiatwya h@éﬂntbytmé(gbnylph&ynmmsbﬁute tﬂl'aMn?D?ﬁésEﬁﬁltbelrloctadecyl phos-
phlte,ls hl'lH:]l M}%g iﬁ ttes(2,4- dl-tert-butylphenyl) phosphite, diisodecyl
pentzebibnitbt &pﬁéépﬁtezblé@.,ﬁdﬁteﬁtbut I ényt)HéMbé}’WhﬁﬁiF)d)phosphlte bis(2,4-di-
cuw&&geﬁ&%@%ﬁé?@ :dg;a&)sprTIPee bIS(2 é) V(yll-{] gt l?utyl-4—mle%h§llsbherr1y|)pentaerythr|tol
diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)-
pentaerythritol diphosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphosphite, tristea-
ryl 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,  bis(2,4-di-tert-
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Tris(2,4-di-tert-butyl phenyl) phosphite (Il rgafos
(r)168, G ba-Ceigy), tris(nonyl phenyl) phosphite,
W@ BHbgP49C1C(CH (CH U C(CH (A) P O CHXH N (B) ( GCTER20042b52645
C(CH3) 3. (CH(CH) CCCHP- HHCHCHCHI(O
(CHCCCH(CH)Xo- POCCH) (D C(CH(CHC 15 -
P(CHA3/3 PO (E) (CH) CP OcHeH (F) - P- - CH(Q
5 Hydroxyl am nes , for exanple
N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,

\V ]
butﬁ-ﬁ%ﬂ%ﬁ@@%ﬁb glﬁ%ﬁﬁnte biékzda dﬁté"rt\lédiwﬁ RéiyRFeRf)ethyl phosphite,
-ﬂmoh%ﬁmpﬁgs;gnﬁ-@gm g\znmpéhyl dlbenz[d,g] 1,3,2-dioxaphosphocin, 2,2',2"-nitrilo-

[friethyltris(3,3',5,5'-tetra-tert-butyl-1,1'-biphenyl-2,2"-diyl)phosphite], 2-ethylhexyl(3,3',5,5'-te-
tra-tert-butyl-1,1-biphenyl-2,2'-diyl)phosphite,  5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.

The following phosphites are especially preferred:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba-Geigy), tris(nonylphenyl) phosphite,

(CH;),C \gc(cm)s (CH,),C C(CHj,),
\ g 2

H,C—CH P P—O—CHCH;1-N g
o) O o
/@ (CH,),C
C (CHy), C(CHy),
(CH,),C — -3
(CH)LC C(CH,),
? (C)
|P—0——CH,CH(C,H,)CH,CH,
e
(CH,),C
C(CH,),

lo O\
(CH,) c—<: ;\}—O—P\ X 'P_O_i; :}—C(CH )
373 o o 3/3 (D)

C(CH,), (CH,),C
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N. N- di oct adecyl hydr oxyl am ne,
N- hexadecyl - N- oct adecyl hydr oxyl am ne,
woRmwsptadecyl - N- oct adecyl hydr oxyl am ne, PCT/EP2004/052645
N, N- di al kyl hydr oxyl am ne derived from hydrogenat ed
tallow amne. 6 Nitrones . for exanple
N- benzyl - al pha- phenyl ni trone; 15 -
N- et hyl - al pha- et hyl ni trone, N octyl al pha-
heptyl nitrone, N-lauryl-al pha-undecyl nitrone,
N-tetradecyl -al pha-tri decyl nél_tlsgne Nhexadecyl -

al pha- p it nltrone

N-oct a | - al pha/

NH A bpha- he tad

N-ocat al phgy. (E)

N- hept adec | - al pha- hept a e,
N- oct adecylC %'I"qc)ma hexadecyl ngne nitrone derived
from N, N-di al kyl hydr oxyl am ne derived from
hydrogenated tall ow am ne. 7 Peroxi de scavengers , for
exanpl e 'esters of b-thiodipropionic acid, for exanple
the lauryl, stearyl, myristyl or| tri decyIC"ést ers,
mer capt obenzi m dazole or the zirc s 3&
2- mer capt obgnzi md%zole zinc di buta'I |th o0&k b mat e,

oct adecyl - di fide, pentaerytlhritol tef{raky P-—0OCH.CH

(F)d%dgé—l%r Gapt pr opi oftat &Hs P ' api | i sers 2

for exanpleO pperOsalts in comi F?{o i ogli des
and/ or phos phorus conpounds ang of"di veHzent
manganese. - 16 - 9 Basic co-st atl"';a?ser@q for exanple
nmel am ne, pol yvinyl pyrrolidone, dicyandi %ani de,
triallyl cyanurate, urea derivatives, hydrazine
derivatives, am nes, polyam des, polyurethanes, alkali

IhéS féf@ka’hﬁﬂié‘N M-@lbéﬂﬁﬁlﬁyd?&yﬂ’émﬁ@ KIN- Q'EetHW@Hfoylamme N,N-

for exanpl e cal ci um st ear at e,

) Z1
dwg@ udrardamiioqn AN AASBISHERYaMiRg neNiNrAltaliaderliiroxylamine,  NN-
duh@@aeumydr@*ymhmat & Nlaﬁbcmabaﬁﬁydtawhmt AlifoxadBéyl-NPddtadecylhydrox-

vieRifey dherigegiRtSciadecyindisriemin anialybidosemine derived from

hydﬁdgzinawathmvﬁamnemst al oxides, such as titanium di oxide
or magnesi um oxi de, phosphates, carbonates or sulfates

of, preferably, alkaline earth netals; organic
m@m lltﬁé‘axtamm&Nﬂieﬂi?ﬁ&pfz@?hwm@wmhylcalm -fhettyiritrone, N-octyl-
S e e
I L A T D
hexsd@byumpharpmmcylnm’onae rN-Oct@dWmiarhe@tad@cﬁﬁlthﬁél ON-hexadecyl-al-

phalhéix?aé}/ Eylg%@%\'g?nﬁﬂ?{ﬁ?%@pﬁﬁ@@qal lt%@x@étﬁo&{eg? eptadecyl-alpha-hepta-

decylitidné; Nn-dqmwyaﬂbué—ﬂe%cylhtrdﬂ@ enitr610¢ diefived, fremd\l N-dialkylhydroxyl-
1 %: 2, 4'fdi,~$~,|?198 H?glsor bi.t ol .
aminé derived from hydr enae llow amine.

2 (G)

7. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,

stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto-
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(B-

dodecylmercapto)propionate.

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

phorus compounds and salts of divalent manganese.
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Fillers and reinforcing agents for exanple cal ci um

carbonate, silicates, glass fibres, glass bulbs,
w@ziwenswosy talc, kaolin, mca, bariumsulfate, PEAEERI004/052645

oxi des and hydroxi des, carbon bl ack, graphite, wood

flour and flours or fibers of other natural products,

synthetic fibers. 12. Other a#@rtives for exanple

pl asticisers, lubricants, enulsifiers, pignents,

rheol ogy additives, catalysts, flowcontrol agents,

optical brighteners, flameproofing agents, antistatic

agents and bl owi ng agents. 13. Benzof uranones and
9. Pasis|Gors{ahilisars, fop exapIple Mmelaseingi RAIY\dRMeyrTalidenes dicyandiamide, triallyl

cyéhuﬁé Lﬁ@é”dehbﬁveéf @@%zﬁ%er%ﬁles%é@s%@&dﬂdgs 0 6yurethanes alkali

216, 052;
meﬁﬂﬁﬂﬁ&x@%e&@me@aw Dot sals ehigtier faltysarides forgpample calcium stearate,

zmas{e%rét@ lﬂé@ﬁé&ﬁ%ﬁb@ﬁéﬂe magnesium stearate, sodium ricinoleate and potassium
di -tert-butyl benzof uran- 2-’one,

palmltate@l anfare@ny pifecatechdiate ppzige pwoesteehalalehoxy) phenyl | -
benzof ur an- 2- one,

3,3 -bis[5 7-di-tert-butyl-3-(4- RZ hydr oxyet hoxy] pheny
@_@yy@ﬁm@ggmg opgxgmple i lnorganlc substances, suchas talcum, metal oxndes such

as @ta?nlu% dioRide- &%Mdjne%uﬁ'ﬁbﬁfda Oﬁﬁﬁﬁﬁ%bééﬁﬁéﬁgtéé B sBITRAES of, preferably,

3- (4-acet oxy-3,5-di meth
alkgline; egrth. petajs: raanie lg:pmpognq;snéuc as mono- or polycarboxylic acids and the

sal% tﬁ@re@f @ dﬁttﬁﬁlbtfﬂyllﬂéﬁéélcoé&@)émﬁb%wé )dighehyféceli®adid 8¥diim succinate

benzofuran- 2-on

or SpojUT herRGRR: APIRRSIS,QOmRSURdS SUER A6 IONIR SARSLIMESE foAmers), Especially

pre\“é?red3a(e2 133: QH@&(}'@VJL Fﬂiﬁabﬂyben?'hdene)sorbltol 1,3:2,4- dlgparamethyldlbenzyh-
di-tert-b benzof uf an one. - the additi ves

de%@@’@'&ﬂﬂ@ﬁ badpdihenedidenelsarbiifbunt from 0. 01 parts to
10 parts, preferably fromO0.05 parts to 5 parts and in

partlcul ar from0.1 to 3 parts based on 100 parts of
1. lers and reintorsin. agents, {95 |ayARIPle GRIEKT FabeReep SligHess dlass fibres,

gla§§1&JIB@tdsBé$t5§ﬂéI§ %ﬁﬁfm%dbéﬂﬂﬂ%ulfa!@%éal dxitREand hydroxndes carbon
dditives are i cal Il}é added durin

bladk, SEAPNP, Wl Bl 20aouS: IDReY OINST DR Prodc By hotisibers.

enbodi nent of the i nventi on a convent| onal

anti oxi dant, such as for nent i oned ove und
12. e adafives, v i &!ﬁszg'é HPrFﬁ%*Sc&H%%f) 9rP oRgMegts, rheology
add"tWets hedtaigstd] idw-esntrotigehtse aptudapbngm@:héry fenésteefhgpadents, antistatic

g[) e\nR] e cl aézl cal PVC stabilizers, l|ubricants,

ag%ﬁﬁﬂéﬂ? QWing;ageBiSs and pl asticers. Exanples are given

bel ow. a) ~Zinc conpounds and other netal conpounds The
13, 0 ganl C zi nc co 0 ds ’zhﬁc r ef ertEglé/gc ts%'dnlnaUS 4,325,863;
uU. sohmelzemes 15, F5B12; IS G2 18052; #.8.5,254)643; DEALE31661 €,
pEFAPRSISOE 2051 B5ve? Br.K 580839 or EP-A-0591102 or 3-4-(2-acetoxyethoxy)-
phenyl]-5,7-di-tert-butylbenzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl}-
benzofuran-2-one, 3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-one],
5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphenyl)-5,7-
di-tert-butylbenzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butylbenzo-
furan-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butylbenzofuran-2-one, 3-(2,3-dimethylphe-
nyl)-5,7-di-tert-butylbenzofuran-2-one.
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of the aliphatic saturated and unsat urat ed
Crcar boxyl ates, of the aliphatic saturated or
wap®anwes ed C ~car boxyl ates, which are substiPCI/EP2004052645
at | east one OH group or/and whose chain is
interrupted by at | east one or nore than one atom (oxa
acids), of the cyclic and bie§€tic carboxyl ates
cont ai ni ng 5-22 carbon atoms, of the
phenyl car boxyl at es whi ch are unsubstituted or

Thé léaéﬁlVééJbl%dcd?ﬁ(/eﬁEnﬂlyeéédeooﬂearpéh%ﬂ‘#Porﬁ'UjéPbal@é/ t6310 parts, preferably

| Kyl car boxyl at es,

0 nyl
ffom‘n%ﬁ%s%rtﬁ 4@ édpfmts @%nmpam@d%ﬁmﬁ &0 hpars a@%egi ora) r1 Oafparts of the
hal@Qé@bd)rﬂaﬁﬁb%olﬁﬂeﬁﬁ%@%@ptﬁneofttﬁé’ e C?n@, B&scribed under item 1,

nmer capti des, Zinc nercaptocar boxyl ates and zinc
theﬁ%@éﬁﬁ?ﬁﬁ:@(ﬁﬂmyalmwed lﬁﬂﬂl&cqrapwmta%@ﬂthemalogen containing
polg@E salts of the nonoval ent carboxylic acids, such as

acetic acid, propionic acid, butyric acid, valerlc

aci d, hexanoi ¢ aci d, oenant hi ¢ acid, octanoic acid,

In QQM&Wéﬁba&hﬁm ér ﬁbhﬁ\b&h%ﬁ%odo‘ﬁvéﬂ éﬂal ngloﬁfo‘éﬂf‘isﬁch ag for example

aci d, decanoi c acid, undecanoi c aci ecanol c aci
mepiipnagaheye ¥nder ilem fnis mddiionally aresent pahecemposition,

lauric acid, isostearic acid, stearic acid,

12- hydroxystearic acid, 9,10-di hydroxystearic acid,
Yeblﬂéﬁ‘@r aa,qct{ﬂveﬁq ¥high ican aeptienalty de’ gd Wé‘pt@hcﬁ’@"@&@ ¢lassical PVC

staBilifers; Ibtﬁﬁdéh&d sramw fiffsrs @nd Braéﬁ&srs E?sans*pnef Zfien @éié\fd

p-tert-butyl benzoic acid, dimethyl hydroxybenZoic acid
3,5-di-tert-butyl -4- hydroxyben20|c acid, tolylic aC|d

a) Zihéfﬁérhﬁ!dnhﬁiﬁé%%ﬂ%iin%talwobﬁﬂg0' ¢ acid,
n-pr enzol Cc acl sall cy
Th@pO(%@mco?em%mWﬁq whigh ipeferahly @@faan 8 ZicPchong; arealivpigally zinc enol-

ate8CAiflc phatibitRés 6r/asd Finc %bﬂbﬁ&lh{ésa?hébe Iéﬁé}car%%ohﬁao%dé ft8m the series
or of the nonoesters

i val ent carboxylic acid
of %ﬁ'@am Salurgted and; unsaugpen i Cro2RATBPXY RS, 1af he ‘alighatic saturated or
uns%ﬁjréted@ Uto%fbcﬁ(yﬂﬁésdwhﬂﬂlé?é Subdtitsled by ré@fe'aQt &ifd OH group or/and whose
ag] % S arboxllcalﬁl hexa
cha) IsintewuRte eveﬁéleas ?i{eperan@ef gn BF%Qrf‘B%WP%‘%a%lG?)dOf the cyclic and bi-

cyche tamhe tSS ‘ébﬁ’iéiiﬁﬁ’t@5122<3c.'=1'11§cbrij.'sl‘co'l3ns6 o9the phetnylcarboxylates which are un-
acid, lactic acid

a 10-di car box
subli e er ailsfiutas i ToRer GnE QI GRIR: AoRIPEIDY (st gohcafdhe phenyiC,
cAlRALArByltes) Gr bf trﬁ@huéﬂbbﬁ@lledjd)ﬁ(@ bé]KyllsUBstﬂthed phenolates, or of abietic

12 thallca I SO l1c, acid
acid ek hion RO B b i SR Rb Sirancapiqgarspies and zinc
medaptooarbbkylgesers of the tri-or tetraval ent carboxylic
acids, typically hemnellitic acid, trinellitic acid,
pyronellitic acid, citric acid and al so so-call ed

Exammd)mménﬂ@nemhb 20" s’ﬂltﬁﬁ)f tHe llilbﬁﬁvdléﬁ-! lcatbBRYIEaRdidS] Such as acetic
t hl 0s I C

acndzI Qpl%qlg agldy EW}'T'? ﬁplggy%}ggq: gglg ?fa‘qelc amd oenanthic acid, octanoic acid,
neoaecamcptaeiar QpétAyIAG N0l B6id} belalrgwt@had dbtunoid a6 uAtiScanoic acid,

dodgpsmpl(bpgd,‘ tbngéleqrrrfhruf Eﬁlg tgf E}y?lgtylg;ngﬁg palmitic acid, lauric acid, isostearic acid,
steaticriid) M2 ydfaxysteneratial 8 10-dihydroxystearic acid, oleic acid, ricinolic acid, 3,6-
dioxaheptanoic acid, 3,6,9-trioxadecanoic acid, behenic acid, benzoic acid, p-tert-butyl-
benzoic acid, dimethylhydroxybenzoic acid, 3,5-di-tert-butyl-4-hydroxybenzoic acid, tolylic
acid, dimethylbenzoic acid, ethylbenzoic acid, n-proylbenzoic acid, salicylic acid, p-tert-
octylsalicylic acid, and sorbic acid, cinnamic acid, mandelic acid, glycolic acid; zinc salts of
the divalent carboxylic acids or of the monoesters, typically oxalic acid, malonic acid, succinic
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The zinc enolates are preferably enol ates of

acetyl acet one, benzoyl acet one, di benzoyl net hane as
wawdos/oag1enol ates of acetoacetic acid and benzPyi/EP2004/052645

acetate and al so dehydracetic acid. t is also possible

to use inorgani c zinc conpounds, such as zinc oxide,

zi nc hydroxi de, zinc carbonat&§-basic zinc carbonate

or zinc sulfide. t is preferred to use neutral or

basi c zinc carboxylates of a carboxylic acid having 1

acifl0 g%ﬁ@é@i@n aﬁfpﬂ:”ﬁcrﬁz 'ﬁé%aﬁ%%g:ﬁjz( apetnié?rie%Jdlba 28R, hexane-1,6-

or al anoates Pre era noat es st ear at e,
dicgibexylis, acidir deptang, ’r'rmcat@xylrsreh@qrat @ctaner b&digagooxylic acid, 3,6,9-

trrogwgd&méﬁlt RRgidh®exd Geldy fiel'c% éeiheﬁfaﬁﬁrrc 3di& ImAbiB ek, tartaric acid, malic

y roxystearates p-ter uty enzoate

or
acid; salicilia awéatmlymxcehd@a@boxmlwea@@ (n510-42) phthalip @eidy dsaphthalic acid,
terdpHtdlic-duH ?rlrcpﬁ ?@rp‘ﬁelﬁlg a%rdeghd loP grepdo 6F ficdfefs of the tri-or tetravalent

articul ar Ition to the cited zinc
carggﬁﬂ,rgm, typ@cajllyg hgmelbmggq:rg; “@rmeyrtrgsagrcb myeamellitic acid, citric acid and

I Cc
als@sB byl %&Egﬁwﬂﬁé ca%&ﬂ%@b cz)‘r_ﬁrfzg:'s"fgrISPrLgmqje;rcc:)e;r[]f;iglhngﬁ’\[“,n‘chloglycolate zinc

COﬁpOUﬂ S ar| um conpo

thiosslieiriec simgdimbectylthinglvenlatmi gine Jpreapiopw@pianets orias rigiolactate, zinc
thidrRalhia® Qf&%@éo&hlﬁﬁ&g{t&k{rﬂ?rgﬁ?}é' NGinE-BEResEtRAthioldtdate and  zinc-bis-

preferred conpo I nd 1 nclude al um ni um
aUBﬁh@B’i@}ﬁ @&t e, cal cium carboxyl ate, barium carboxyl at e,
pot assi um car boxyl ate or magnesi um car boxyl at e, such
as basi c al um ni um nonostearate, basic alumniu
Thejizince gpelates areuprefaraply tenoatesapata@etyte&ptqnambeﬂ&r%ae@ne dibenzoyl-

mefHanB 3 Wéll &FERRARs of hedtbAbaliBtfIEANY b&YR6§NE& fte and also dehydracetic
cal ci um 2- et hyl hexanoat e, bari um 2-et hyl hexanoat e,

ac'?rdf BASQUPRSSibIS 1R 4sedRBIaRICEINCAAMRNNGSA SUSH @S ZNC @4de; Zife hydroxide,

zm@b@r@bﬁateb@ééld"ﬂh@bﬁﬁbﬁate%kﬁb%ﬂﬁlﬁe butyl benzoate, basic
al um ni um acetates as wel I as al uni ni um enol ates or

magnesi um enol ates, such as al um ni um acetyl acet onat e,

It iSTPISTEFEH 1 @Qétdé'u&élebpﬁéélé 2t carbsryiabs! 1HF b'éfboxyllc acid having 1 to
al cohol ates .or magnesi um al cohol ates as wel

t he
22 Garbon GTS L BPARIIRPICAN BOVERARIS aIRRARAeS, AERlerably Colkanoates,

steﬁ%fg | e Ifﬁfrétearpélnﬁit@t@eﬁehéﬂéﬁﬁ Ovdr&istbte, Wm%aﬁt@éqénd hydroxy-
basi ¢ car bonates of the above-cjted neta

olegtgg Ficippieate, SinvdsoxypleAralpg aprfert- B@V'&S“Zf’%r %raK'S@QafﬁﬁP%’@ Stearate,

oledtet Srddthte KBdnz4aré) pGafiBldiyibevirbhate MEAED-¢ anddi&Qire particularly
&n[omte huntite, as wel | as fatty acid K-, Ca

pre _salts. n the case of alkaline earth metal
carboxyl ates and zinc carboxylates it is also possible

In %igjrt%%?to gg %%es zggecg%?;{oggd%\r)rysog@g@%gﬁ%otém organrp:/galumrnrum com-

pounds, magnesium compounds, calcium compounds, barium compounds, potassium
compounds or sodium compounds, the anionic radicals corresponding to the groups listed for
the zinc compounds. The preferred compounds of this kind include aluminium carboxylate,
calcium carboxylate, barium carboxylate, potassium carboxylate or magnesium carboxylate,
such as basic aluminium monostearate, basic aluminium distearate, aluminium tristearate,
calcium stearate, aluminium octoate, aluminium-2-ethylhexanoate, calcium-2-
ethylhexanoate, barium-2-ethylhexanoate, potassium-2-ethylhexanoate, aluminium laurate,
calcium oleate, barium oleate, calcium-t-butylbenzoate, basic aluminium acetates as well as
aluminium enolates or magnesium enolates, such as aluminium acetylacetonate, magnesium
acetylacetonate and also aluminium alcoholates or magnesium alcoholates as well as the
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The descri bed netal conpounds or m xtures thereof can

be used in anpbunts of e.g. 0.0001 to 10, conveniently
w@R008/0@015t0 5, preferably of 0.01 to 3, e.g. PET/BPDN4/052645

to 1, parts by weight, based on 100 parts of

hal ogen-cont ai ni ng pol yner. They can al so be obt ai ned

as mxed salts (coprecipitatetd- b Polvols Suitable

conmpounds of this type are for exanple:

pentaerythritol, dipentaerythritol,
corFésbBﬁtﬁihé‘edaYhm 'cBﬁ’ibouﬁH§tAlééT% hyyd %él’fﬂéﬁé@%ere are oxides, hydroxides,

trimet hyl ol et hane, bi strinethyl ol et hane,

carpenaies ayd Qﬁiiﬁ spebeaatesiof the abﬁé@rﬁweewpﬁte'ﬁéﬁéﬂe"saﬁ {hetr gnixed salts with
orgaﬁu*ctédicfs T'yﬁieaaéidrﬁpﬁ‘es hn%CNébﬂ Kot ashOecaltiy)i (18D, Mg(OH),, CaCO;

i hosite, lactose, EUCTOSE

Mgphs gpmpo;g%[tq:,ﬁswe‘jl@s),fgﬁm pgldé\la-pgf, 414 ¢fi Mg-salts. In the case of alkaline
eaﬁrﬁhbﬁd’r@éﬂﬂ&ﬁe}:’c% &h@ B BAoxiiAMs is also possmle to use adducts thereof with

tetraneth [ opent anol ; tetranet ol cycl opyr anol ,
MOerMERE: (M Ga )M@r , SrepZghsgwalies ovqrga%shcgmp@én ., or

1-0- -D-glycopyranosyl -Dmanni tol di hydrate as well as

pol yvi nyl al cohol and cycl odextrins; and al so
The: degreihed mefal compouRdsHer Rixtures ﬁlgqgequan;be used in amounts of e.g. 0.0001

to 10, F&%H&élﬁéﬁt&*&f'ddm t%‘% Rfi‘éf%ra Y6090 @, 8 ﬁ]%f 0D1Y®ef, Yarts by weight,

trioleate, and t ., pent aer ritol
basgdent0ferayisiaf |ha@9en§@at9|n!ra pcéymert FFB%P%%'@% he phtained as mixed salts
(cog,legg,ﬁtgﬂeg are preferred. The polyols can be used in an
nount of e.g. 0.01 to 20, conveniently of 0.1 to 20
and, preferably, of 0.1 to 10, parts by wei ght, based
b) Bﬂ\g!dg)o parts by weight of conponent (i). c)

car bonyl conpounds [Ilustrative exanpl es of

Suitable ¢arepRgungh f thistipr areder e¥ampleet yI acet one,
per#@éﬁrﬂhﬂbdl a&sérﬂﬁéryth‘ﬁ&fpt ﬁiﬁ@ﬁiaéﬁy@ﬁrﬂ&le bisttirfathQs|pAgistin@ N Eimethylolethane,

m t oyl acet oné, | aur oyl acet on

b'stvmemol?tamﬂr (G iw|sipipRaNes bie- HimsiaylolpoRaBg Srbilchrwaltite, isomaltie,

lactilé b?y&éﬁb{é mﬁhﬁiﬁiﬂexyh{@%&iﬂebm W&]dﬁ@é&e tns(hydroxyethyl)lsocyanurate
| benzoyl net hane st ear oyl benz I¥
palgtgu;gct ramatwipioyeiphexanol TMCH) tetramet ylolcyclopen’(anol tetramethylol-

cycﬁ;ppﬁé(ﬁbp *’s@F&l gﬁlblgé%lz %IVWG@?&F thiddidIRRS 0¥ ABI-HaElycopyranosyl-D-
z
mam; gy]yd@t% Bs W@Q@WIMMQI and cyclodextrins; and also condensates of

sucﬁ' )fdl%&?%l@é‘lbﬂ/"&?éﬂ%né/ﬁﬁ&%ate %chergl_ oleate, glycerol trioleate, and the

enzoyl benzoyl nmet hane ]
I|kems_l'tl\4{2,|;{,y ggﬁtggr)yﬂ')rmgt ﬁm@taemygﬁlz ngbl &0et (hendisagrbaride alcohols are

reigﬁ@aoyl acet yl phenyl net hane, - 20 -
st ear oyl - 4- net hoxybenzoyl nmet ha
Theypalyalsicaptherugsd Hedn @mwﬁgpﬁgrge 0 01 to 20, conveniently of 0.1 to 20 and,

prefé?éﬁ)mblf 0f10b 0l pEiB Reighe BaSYd S ¢0Y batshy WBBhDe t®mponent (i).

bi s(cycl ohexanoyl ) et hane, di (pi val oyl ) net hane,

¢) 1,3-Dicarbonyl compounds
llustrative examples of 1,3-dicarbonyl compounds are acetylacetone, butanoylacetone,

heptanoylacetone, stearoylacetone, palmitoylacetone, lauroylacetone, 7-tert-nonylthio-
heptane-2,4-dione, benzoylacetone, dibenzoylmethane, lauroylbenzoylmethane, palmitoyl-
benzoylmethane, stearoylbenzoylmethane, isooctylbenzoylmethane, 5-hydroxycapronyl-
benzoylmethane, {ribenzoyimethane, bis(4-methylbenzoyl)methane, benzoyl-p-chloroben-
zoylmethane, bis(2-hydroxybenzoyl)methane, 4-methoxybenzoylbenzoylmethane, bis(4-
methoxybenzoyl)methane, 1-benzoyl-1-acetylnonane, benzoylacetylphenylmethane,



10

15

20

25

30

nmet hyl acetoacetate, ethyl acetoacetate, hexyl

acet oacetate, octyl acetoacetate, dodecyl acetoacetate
wo@rooso¥Edecyl acet oacetate, ethyl benzoyl acet ap€T/EP2oDY052645

benzoyl acetate, 2- ethyl hexyl benzoyl acetate, dodecyl

benzoyl acetate or octadecyl benzoyl acetate, ethyl

stearoyl acetate, propyl stear?§tacetate, butyl

st earoyl acetate, hexyl stearoyl acetate or octyl

stearoyl acetate and dehydracetoactic acid as well as

steéﬁ?l Mhoﬁbén@io‘ylnﬁ'@ﬁé’t#e al %?df'—t@ﬂdb%ﬁf Béhzﬂﬁ?rﬁéthﬁﬁe benzoyl-formyi-

[ Um nium Salts”t her i car bon rrpounds
metf@nebebmng@adphwymwm@hane)f b@(@clwegqnqy&)rr@@ane di(pivaloyl)methane,

meﬁ@ﬂ‘é@&bﬁé@té&é %ftra@ a%%taeetgt )%lpéé‘étSééé@%E oQtSIl Qc&éaééiate dodecyl

part art
aoem;a@etait; CEp@szﬁade@I mt@ggtateju gltyl panzqyl@v@ aﬁe erM @enzoylacetate 2-

eth{iRéRyi C GlakeBte, euc cglI Sb‘é?lz éc?é'te?teof)r f&‘tédécﬂc 'b@ﬁz&flé&&ate ethyl

nat ural sources, S soy ean oi | or rape seed
stegyoylacetate, Promk sieeraviasetate.i wtﬂﬁt@af@ﬂﬁ@ﬁta’tﬂhex}’é Steayoylacetate or octyl
t ' ! alRalf metallalkali h
sSSPt ot s LAY 05 el i o
ﬁwgmmwnsatt%meqh ently of 0.1 to 30, preferabl y of

Thep1 § &r@?—’nﬁ%ﬁ\ o&l’i’ds"@d Y é?jarﬁea% é}ﬂm]?ng%f@ . 091 10, conveniently of

nen her exa s are epoxi di sed
0. Oﬂ)tn ll]d,dlfﬁ@ﬁ%bly,@égamdp eeaants by weighb |basecé9re»‘t0@ pakkgiby wejght of PVC.
oi |, epoxidised tallow, nethylbutyl- or 2-
ethylhexylepoxystearate

ZfBe, epoxidised castor oil,

In tﬁi@‘ééhﬁ’éc‘iﬁﬁ éﬂdﬁfdléé\&%"sté?é bf fa@cy RBRIBIP6YT Aatdraf BUIRLES, 3B8N 8s soy bean oil
et her of bisphenol A, vinylcyclohexene

or rap%ﬁ%s\d @K arﬂjt%lgﬁcnnew&wgdn BAdCcdAE poxi de and
TheegngRAXHSRYIALS BRX WeTEREY lusda fir BRBNEH eafi 0P P B) KM, based on

ate, "Sui tabl e epoxi des are al so derivatives

100 a5 PION O CAMBPSING FOTVEnERy QI L4 HodrolpRbbof 5 fo 25 parts by
welglﬁt léﬁséd 24960 Barts bVSNé’fgﬁt 5f180|9|58nélﬂ‘é|) UStrRr exafmpled?8re epoxidised

hydr opyri di nes an ropyridines Suitable
polyRiRsIRe: epexigised tsped ol o isdt b o o opRaxitized tallow, methylbutyl- or 2-
th d r d@poki il, idised
oSS s bt AR gl 20BLy ot spouse

s”"ﬂ%WdUh§§h§P8XX'Fr359é’°6¥P’PB$WﬁJIdéﬂ lygidy! rihetef bigphangl A, ‘Z"Y'%chhexene

dle&QioGH dlc(jigbﬁérithcﬁ‘ené‘ diepbide -4dd Qh‘l’eﬁokyc?cloﬁé(ylrﬂéthyla 4-epoxycyclo-
Pol )%{dropyrl di nes are preferably conpounds of

hexpRgdash@Yte-or nul a
Suitable epoxides are also derivatives of bisphenol A and bisphenol F, as described, inter

alia, in US-A-5 492 949, US-A-5 519 077 and US-A-5 543 449.

e) Dihydropyridines and polydihydropyridines
Suitable monomeric dihydropyridines are the compounds described, inter alia, in
FR-A-2039496, EP-A-2007, EP-A-362012, EP-A-24754 and EP-A-716123. Preferred

compounds are those of formula

z z
XX
H,C~ “NH ~CH,

wherein Z is CO,CH,, CO,C,H;, CO»-n-C12H>s or -CO,C,H,-S-n-C,,H, .
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\'\ T-O00-L CH HCwherein T is unsubstituted C
al kyl. L has the sane neaning as T. and n are nunbers
wo e@so®71® 20, r 1 R and FT are each i ndependerPtT/EP1h4/052645
the ot her ethyl ene, propyl ene, butylene or an
al kyl eneor cycl oal kyl enebi snet hyl ene group of the -(-C
H-X-) CHtype. pis 2to 82t-is o 10, X is oxygen
or sulfur. Such conpounds are described in nore detai
in EP-A-286887. The (poly-)di hydropyridi nes can be

V&R Gdrl 7 al ggen- in r NVELH en i f
P 0. 881 1o By "R, UGy ¥ Gogiuhd  formuta

¥ arts by Agi so based en arts ofot pol ymer .
i ith nd
T 84- di |hydr 0- 2, 6- aﬁgmet hyl }3, 8. doqiecyl% pyri di ne
re Leul ar Iyl pg ?jr H Typi cal
Xkfpl e} ar EMbhose of Yor mil & ih Mis Li,
, K Ny, Ca—Ba; zn, Hal, La. HDependi on the

valency of M the index nis 1, 2 or 3. The ,
perchl orates can be conpl exed with al cohols or ether

al cahol s. chlorate can be used in different
whesel, ﬁr‘ﬁ"sf’ggﬁ@egﬁmahg ntation; e.g. as salt or
L has|theaatnesmeahingasdl the salts or of the free acid
a?@pl i ed tn'g)rea ubg{r e such as PVC, calciumsilicate,
m and ) redumRerfani Q<% t es, or can be obtai ned by
kiscﬁmm,cal reaction of hydrotalcite WI th perchloric
R aim%ldg :«ng}%f teu{i)&qg)leﬁé%ﬁﬁqﬁ@%npf@r : %F?nlﬁgpiaoﬁy%ﬁg,ugétylgrfwe or an alkylene-
or gyaiotikglehebisyefhythergadup/ofdfie 4-C H,1-K-)2C par type by wei ght ,
pisbf%e&l on 100 parts by weight of conponent (i).- 22 -
tis 0to 10,
X is oxygen or sulfur.

Such compounds are described in more detail in EP-A-286887. The (poly-)dihydropyridines
can be used in the halogen-containing polymer conveniently in an amount of 0.001 to 5 and,
preferably, of 0.005 to 1, parts by weight, based on 100 parts of the polymer.
Thiodiethylene-bis[5-methoxycarbonyl-2,6-dimethyl-1,4-dihydropyridine-3-carboxylate] and
1,4-dihydro-2,6-dimethyl-3,5-dicarbododecyloxypyridine are particularly preferred.

f) Perchlorates

Typical examples are those of formula M(CIO,)n, whrein M is Li, Na, K, Mg, Ca, Ba, Zn, Al
Ce or La. Depending on the valency of M, the index n is 1, 2 or 3. The perchlorates can be
complexed with alcohols or ether alcohols. Each perchlorate can be used in different

standard forms of presentation; e.g. as salt or aqueous solution of the salts or of the free acid
applied to a substrate such as PVC, calcium silicate, zeolites or hydrotalcites, or can be
obtained by chemical reaction of hydrotalcite with perchloric acid.

The perchlorates can be used in an amount of e.g. 0.001 to 5, conveniently of 0.01 to 3,
particularly preferably of 0.01 to 2, parts by weight, based on 100 parts by weight of

component (i).
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g) Hydrotalcites and zeolites The chem cal conposition

of these conpounds is known to the skilled person,
wWe@2@5/0897e3n DE- A- 3843581, US- A- 4000100, EP- A- 06PGI/BP2004/052645

WO A- 93/ 20135. Conpounds of the hydrotalcite series

can be described by the general formula Il M_ M

(OH2 (A" ) c/n (IIl), wherd2n 2+ M= one or nore of

the netals selected fromthe group consisting of M,

Ca, Sr, Zn and Sn, M= Al or B, Ais an anion of

q)jdré‘!éﬁrteé‘an&zé&rt@s nurrber from 1 to 2, O <x < O 5 mis
a nunb from0O to_20.

Thﬁ@@mrcammrw&@@se congzgq,rnds pg@owmtmih@@j(ﬂeq person, e.g. from
DE(ABBASBRN2US ﬂd@@bﬁé@@ﬂmoetﬁ’@%vo-ﬁoga/tzﬁ%

preferred t is also possible to use hydrotal crtes
conprising LiOH or Li CO ("solid solution"). Exanples

oﬁrgomdydftﬂ?é é{d@falﬁb@eﬁés ca@l\&chéé@nbé@ g%th%n%ral tShiula HO
an%wgom X S(OHR 9 an)ddrznmksz@o Al . Cailll)5- 6H .

Conmpounds of the zeolite series (alkali netal
whereimosi | i cates or al kaline earth nmetal alunosilicates)

m2tan & %?Féﬁﬁewetélgge@%@rﬂm h%fgﬁlgb &rﬁs‘géetin fclfca ..Ca, Sr, Zn and

SZ)C(Sl rekn nis-t
3+

MY =AlorB,

A" is an anion of valency n,
n is a number from 1 to 2,
0<x< 0.5,

m s a number from 0 to 20.

coo"
A" =OH", ClO4’, HCO3 CH3COO CeH5C00", C03%", S04™, HSO4™ COO".
(CHOHCO0)2%", (CH2C00)22", CH3CHOHCOO", HPO3Z™ or HPO4Z

is preferred.
It is also possible to use hydrotalcites comprising LiOH or Li>CO; ("solid solution").

Examples of hydrotalcites are
AlL,0,.6Mg0.CO,.12H,0, Mg, ;Al,(OH),,.CO,.3.5H,0, 4MgO0.ALO,.CO,.9H,0,
4Mg0.AL,0,.C0O,.6H,0, Zn0.3Mg0.Al,03.C0,.8-9H,0 and Zn0.3Mg0.Al,0,.C0O,.5-6H,0 .
Compounds of the zeolite series (alkali metal alumosilicates or alkaline earth metal
alumosilicates) can be described by the general formula (V)

Mx/n[(AIO2)x(SiO2)y] wH20  (IV),
wherein n is the charge of cation M;
M is an element of the first or second main group of the Periodic Table, such as Li, Na, K,
Mg, Ca, Sr or Ba, or Zn,
y:x is a number from 0.8 to 15, preferably from 0.8 to 1.2; and
w is a number from 0 to 300, preferably from 0.5 to 30.
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Mis an elenent of the first or second main group of

the Periodic Table, such as Li, Na, K M, Ca, Sr or
W@B20050497h, y: X is a nunber fromO0.8 to 15, pre¢EERDY052645

from0.8 to .2; and wis a nunber fromO to 300,

preferably fromO0.5 to 30.- 23 - Structures may be

found, for exanple, in "Atlas2®f Zeolite" by WM

Meier and D. H O son, Butterworth-Heinernann, 3. Ed.

1992. Exanpl es of zeolites are sodium al unosilicates

StrQétuf‘é%rrﬂ'H&@@ fB@ncP"fOISéx%ple %R "lvlu% br 28bilitte b, M\Wé’kr ghd D.H.Olson,
H, halogen, CIO]sodalite];

BUK%IWArthﬁe"@mamu&EdﬂQQa AlSE O. 24 HO Na Al Si O.

Exérﬁpl’é’sg’zé\&ite@ar@'so@um Quﬁoﬁlca?@s SformuladO 384. 250H O
[zeolit O 384. 264H O [ zeolite

Nawéhis'a&sx 7'aHﬁpYIZﬁ@bﬂe|A]eN?a4\'e§f's% { BNagkat1-8 HoP, Mgb%halogen ClO,

b t h t
ol AL AU AGE  M fALisgh.  1 0

Na A SiDs 1 T2 O Ny, 200 HEOh EECHEe Yin N Sianidis - 264 H,O

[zeg%te E'd}‘aoaslﬂelr%s i ?AIIQOY- Ellté| n A@l rbéo BK Iy OQ) hé?l Sm) t Lbl .

or thegeplites which: mmaize)s@prssqrme by the rart@ qryomptqte erghangeof the sodium
ato[‘rfseﬁi/ Il eatgilnstK %'ton??s 2M§' Qo(r% QZa'L@té'r‘né ZSP'ét&rﬁs NGPYn Oétoms such as

he zeolites can repr esent ed

(N B B i aNATHO D SOl - BY Ho: KDoAl o(S10,),1 . 27
H@tonms or H atonms, typically (Li, Na, K, H) i oAMbSI 22 64

220 H O KgNaS[(AIO) (Si 2)i2]- 27 HO, [zeolite K-F],

H O zeolite D, such as described in Barrer et al., J.

Otrgr‘§U’tabﬁ9£eohﬂe°s5a°re 1561-71, and in US 2 950 952. The
zeolites are also suitable: K offretite,

NaB O ADaS (o GiDB.A5.540 A0) HEQGPMIET] weol i Lo R Such as
deﬁéﬁoﬂﬁébfgﬁsﬁﬁzﬁs §41b8)ﬁé@§ze%ﬁfé|MAP yLZ-217, as

descri bed 1n US calciumfree zeolite
or the_zeplitesywhigh Lapi tl?ﬁeaeﬁ"ﬂs%iﬁ‘k )| t@%QaG@b or seppiete exchange of the Na

atoRR Ay Ll Gtdrds, K&omBor #eateMsDgpichlly US- A-4 503 023;
(Li,Na,K,H)10Al10Si22064 . 20 H20, KogNa3[(AlO2)12(Si0O2)12]. 27 H20,
K4Al4Sig016°6H20 [zeolite K-F], NagAlgSig00g6.24 H20 zeolite D, such as described in
Barrer et al., J. Chem. Soc. 1952, 1561-71, and in US 2 950 952.

The following zeolites are also suitable:

K offretite, such as described in EP-A-400 961; zeolite R, such as described in GB-A-841
812; zeolite LZ-217, as described in US-A-4 503 023; calcium-free zeolite LZ-218, as
described in US-A-4 333 859; zeolite T, zeolite LZ-220, as described in US-A-4 503 023;
Na3zKgAlgSio7072.21 H20 [zeolite L]; zeolite LZ-211, as described in US-A-4 503 023;
zeolite LZ-212, as described in US-A4 503 023; zeolite O, zeolite LZ-217, as described in
US-A-4 503 023; zeolite LZ-219, as described in US-A-4 503 023; zeolite Rho, zeolite LZ-14,
as described in US-A-4 503 023; zeolite ZK-19, as described in Am. Mineral. 54 1607 (1969);
zeolite W (K-M), as described in Barrer et al. J. Chem. Soc. 1956, 2882; Na30AI30Sis60192.
98 H20 [zeolite ZK-5, zeolite QJ; as well as AIPO, compunds with zeolite structure.

It is preferred to use zeolite P types of formula
M,0eAl,0;0xSiO,eyH,0 (IVa), wherein x is 2 to 5, and y is 3.5 to 10, and M is an alkali metal
atom and, very particularly preferably, zeolite MAP of formula [Va, wherein xis 2 and y is 3.5
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HOJ[zeolite L]; zeolite LZ-21 , as described in

US- A-4 503 023; zeolite LZ-212, as described in US-A-4
wWGBOBRS02B815 zeolite , zeolite LZ-217, as descri brCI/EP2004/052645

US- A-4 503 023; zeolite LZ-219, as described in US-A-4

503 023; zeolite Rho, zeolite LZ-14, as described in

US-A-4 503 023; zeolite ZK-1924as described in Am

M neral. 54 1607 (1969); zeolite W(K-M, as described

in Barrer et al. J. Chem Soc. 1956, 2882; 98 H O

to fi@.erbfe@d4&Kzbolitd BRI-P | i (ﬂl is R&. TW5 zedlfte N TSAMP BB |n the variants

with zeolite structure. is preferred to use zeolit

Nag-{ly Nak-%f apd NarPz3, ("I’W diffpR dromm eagh jather ingthsir %&aﬂ/ “tetragonal or

orthérhémbict Strddburea (Rl IVMBéﬁerarB . M@hdaWEJ @heﬁ\tSHiE‘ @(“#97‘4“2909 14). The
preferably, zeolite fornul a

articul arl
ab &\f?e’?’@!‘*f?nﬁd 'ieret%a'%) qe§0@9§ th?&fepaﬁiloncpf zpplite d7- @@dupsZ According

to #RAlératirda-Blitel P-B-is %tySraHaandTiéltﬁeréﬁﬁé lhtafaly &f WFﬁfLachal interest. The
obtained in _the variants Na-P- 3

stwmwswf geelite P-1 coreands & H'@rgliifﬁo'ﬁ‘ﬂﬂ@i $tﬂ@tme kgpwn from the above Atlas

of Z&illfé‘gﬁur@uregrﬂ% PRy fé‘égﬁﬂ Iﬁerﬁﬁj'é' @F’LW%MFQM) lﬁ?ékb@ 'a difference between
Chem Soc. A 1971, 2909-14

ea?}&\vf‘@l .(%qs%/ eoﬁeer Pk andhithe tetrapanal dzeelite i3 aenu;te of the P type. It also

meﬁﬁ@r@ﬁéﬁér%o%s%ﬁ%é Pe%ﬂ?e Rahg! SEARratib G @ééé' tA8h D7 NI These zeolites
literature, zeolite Is very rare and is therefore

arenﬁ?'lﬂdy SRy WAL forc amaximusy aluminiyre PS¢ Pependieg gin the method of

Sﬁﬁtlbﬁ Bzddtite P%h%ﬁ@'ﬁjﬁnlﬁcﬁ drituntd SNBINREF F&vlitds! WO ?ure zeolite P is
wn fromthe above Atlas of Zeolite Structures. The

deﬁ?ﬂPﬁd V- H4489623¢ ur e (EP- A-384 070) makes a

Witdlin fher0pe dpehisamentibe, i@h&oalsalpoegusrél tbt @seBth%e fmdlyt pHfticulate water-
tetragonal (zeolite zeglite of

insgiuble; oy @U@osﬂ@ﬁﬂeﬁt"@'ﬁcrbwei%@r eP'Ptt?tﬁg %‘Q\ﬁ")‘?da@e%" the presence of
wafeﬁ%lebl@flndJ?Eﬁlctdﬁ@Pgahlcpalséersé—ﬁ@%e%@%éﬁ BS add&d flheqEaction mixture

MBA maxi mym al um ni um P Dependi ng on
In gny Manpien BefoRs orluingPEesipitation gherystallipation, contain mi nor

SodidmUstofiteOA, Sddigrh ZeBRtei P, &sodiuth ¥86lie RUAIRI E6lirhtRoffel ¥ are particularly
escribed in WO A-94/26662. Wthin the scope of this

Prefertedntion, it is al so possible to use those finely
The awanofaldmtseamtz@bnm Qarbalio T nkitirailyUoEiningC alifsrahbiC Bynthetically

bt g grecwgitated and crystallised in the presence of
O'RAPLFOBBPIINe i nor gani ¢ or organic dispersants. These

Thérﬁydrbl%lo’ltdd afdiop zbbites €T be UBediK hhhroﬁnisrbfimg OTRRAG' S0, conveniently of

0135 Y S aBiralk S5 818 HesBr v elont Shiterh 5D s by weioht of
halegeth-conthining pelirere Y are particularly preferred.

h) Alkalialumocarbonates (dawsonites),

These compounds may be represented by formula

{(M20)m.(AI203)n.Zo.pH20} (V),

wherein M is H, Li, Na, K, Mg1/2, Ca1/2, Sr1/2 or Zn1/2; Z is CO2, SO2, (Cl207)1/2, B40s,
S202 (thiosulfate) or C202 (oxalate); m, if M = Mg1/2 or Ca1/2, is a number from 1 to 2, and
in all other cases a number from 1 to 3; n is a number from 1 and 4; o is a number from 2 to
4; and p is a number from 0 to 30.

The alumo salt compounds of formula (V) which may be used can be naturally occurring
minerals or synthetically prepared compounds. The metals can be partially exchanged for
each other. The cited alumo salt compounds are crystalline, partially crystalline or amor-
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The hydrotalcites and zeolites can also be naturally
occurring mnerals or synthetically obtained
w@ovpowTes. The hydrotal cites and/or zeol ites PENEP®04/052645
used in anmpbunts of e.g. 0.1 to 50, conveniently of 0.1
to 10 and, preferably, of 0.1 _to 5, parts by weight,
based on 100 parts by meight'gﬁ'halogen-containing
pol ynmer. h) Al kali al unocarbonates (dawsonites), These
conpounds may be represented by formula {(M2 ) . (A 2
ph@)shorZandZin}thé ¥orm ofvdneiriedd gel M he aldmoldalt ddmpdtindd@an also be obtained

i P4 e otk 0T el hbl 5 prsaationof s
compodress. Typioallexamnples aﬂdaiufall?| dccQirmgr alamdesalttcdiipdifids are indigirite,
a nu rom

froml] t . n, LS nber 1. and 4. is nu r .
i@ nabrichydrodhieS,, B EmomAIPCR i HroftiodigsSerfie B, pydrostrontio-
dreseéﬁte.oclowmpoamiﬁpleé of g salt l(:&ﬁmp@diﬁdsfaraay_ beI Iused can bg

nat.ur a occurri nerals or s tically prepare
PotasFig Lﬂ%ﬁ?caﬁ@%ﬂg?&{éﬁs%(%m &E{Z&j exchanged for
socﬂmlalm?(ftﬁbsulﬂﬁ@ {q‘@lézlf@).(ﬁlzlﬂg).(slf(}),?)zmynds ar2 g )

crystalline [ C or anor - - phous
potgiidiustosan BopS hbon) Sdde bBe The ol o sal
calCngi_pafmmd@_(aMQ {@g})éh?gm@imgﬁ_mm}ar er Crf’ﬁ al i ﬂe

nodi.ficatigns. esc a 0 or the
maﬁ?%%‘ﬁpéﬁi e‘iS"T’b%ﬁ@hﬁmﬁg@gﬁﬁé'k%)@éﬁ%&’arrpI es of
{([M%EN@(?.GMO)-QAE%D-K@Dﬂz;ﬂW‘@@},g co g})giuiwgs are
i giri upi Si ,
{<["{?%-%[9%9-9f2§%§%'.2§§§Ké‘?@@;‘i-@gg@ﬂo@dr esserite and
{([Mg(};lzN@d_A]Qm).i(AIQO@im'ﬂng.Ql-llbe}. exanpl es of al uno ZI a|2t

conpounds are : potassi um al unpcar ponat e . .
T TR SRancsel SorREUHRR a0, G TR, BT DD by B se by cation
exchang&?2 pYetablii2from ﬂ'ltet alkaili Ltlmawl u;ﬂmFUl édl% (eombgﬁrzdsl oA B/ combination

3. (S 2)2-2H al cl oxal at e Ca0 . (Al 2
preg%:!t%t&mz(%?%_?fgr}_ﬁ)}éﬁp(f%g%g%ﬁg}?urmt etraborat e
Prefdridgiluthal sailt Tpmpddnds arebthidseg of thé [diyve Bimul; Whereid M 8 Na or K; Z is
cogg §b§ q%%_(élz}ébé%, }n ig (1[-§{gr9 1- l;\I%Ol's 9]-42 a)nd(pA||s20-§3.'é 1% particularly preferably
COo.

Other preferred compounds are those which can be represented by the following formulae:
M20.AI203.(CO2)2 . pH20  (la), (M20)2.(Al203)2.(CO2)2 . pH20 (Ib),
M20.(AI203)2.(CO2)2 . pH20 (lc),

where M is a metal, such as Na, K, Mg1/2, Ca1/2, Sr1/2 or Zn1/2, and p is a number from 0
to 12.

Sodium alumadihydroxycarbonate (DASC) and the homologous potassium compound
(DAPC) are particularly preferred.

Instead of the dawsonites, it is also possible to use silicates having cation exchanger
properties, such as bentonites, magadiite, haremite, and the like.

The dawsonites can be used in an amount of e.g. 0.01 to 50, conveniently of 0.1 to 10,
particularly preferably of 0.1 to 5, parts by weight, based on 100 parts by weight of halogen-
containing polymer.

i) Plasticisers

Suitable organic plasticiser are, for example, those of the following groups:
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{([My .3Na0.4]2 ). (A2 3).(C 2)2.2-4.9H2 }. The ni xed
al unosalt conpounds can be obtai ned by nethods known
w@ensse7hy cati on exchange, preferably from t heCHERZ04/052645
nmetal alunb salt compounds or by conbi nation
precipitation (see, for exanple, US 5 055 284).
Preferred aluno salt corrpound§6are t hose of the above
formula, wherein Mis Na or K, Zis CO2, or (2
7)il2;, mis 1-3; n 1-4; ois 2-4, and pis 0-20. Zis
A) Pathaleged:ar | y preferably C®2. O her preferred conpounds

TG aratales b Soh Blagicis yS arp dfinethy] fohiiiase: digihyi Shthalate, dibuty

ph&hfété; alhaxyl( bRthalatd) e HR2-bH ﬁleﬁylnphtihblatéUﬁhn-éétyNaphtH@late di-iso-octyl

rifglets - S5a1oa e ok o st ohexy

phihglaie, '§sonq5'aﬂ 18 Alige-ge6d ?éi'('i?Atﬂé?clémtf\ai?ée dicyclohexy!

phtmamé cuwmhl ¥ X fbfrﬁl?&hmﬁuﬂiﬂ'ldﬂmg%oﬂb?thaﬂfé idiitgrdiyeol phthalate,
ns 0 e Wsoni t es | | S

beRRUPE ekt 20d SiRNeE Rt PR GVaLAS BiXugs A BAIates, such as Crs

an@@%%ﬂ@lpﬁﬂwléi% bf pl%dbﬁﬁmaﬂﬂy lisesar anmaré ct e,-n Bﬁtylﬁﬁihb%tes and Cg ,;-n
dawsoni tes can be. use

alkglpﬁglaﬁltes@ C{flthpge P prefarredh by yhmalqje,ldlpgxyi@hthalate d|-2 -ethylhexyl

phﬁharaté cH#ilrRbbtyl thﬂ'fai%ﬂ@b HMs@focQI bhtraidte, BRisbshonyl \MRiHaldte, di-iso-decy!
base encont al ni n

of halo
PhiDaRgsnalSor et ehiPalale e Seayihyhe PHIFGIENS 36 prelcas e ilpd mixures of
alkglr ﬁhthélﬁfese P@Fﬂﬂu%rlyt ;heﬁaﬁeefaré hﬁ-zfahyméstyn PhiHaRitd,di zisc’fonyl phthalate

an%rdélsal#gyl”g}ﬁhﬂﬂ Q{hﬁuearecﬁ g{p kmwmﬁyﬁl&qz%fsgn Sitdlt)%Rthatlons DOP (di-

octphpitahiates, du-QLétﬁwuéxypfphtmalaaé)e DINP- (anszirbhylhmuélate) DIDP (diisodecy! -

| at e, -n-octyl phthalate, di-iso-octyl
Phﬂﬁﬂ'ﬁ’ﬂpr% ate, d| -i so-nonyl phthal ate, di-iso-decyl

B) Ebtérsabaalmhadc dicagbdxyiiclgciyg, ip phakirURF estefd 6 adipiceacid, azelaic acid and
ht hal at e, - et hyl cycl ohexyl phthal ate, di et hyl

se%cy»eac' ht haI ate, dibutyl glycol phthalate,

Typiea 2xhiplegof ghém Qlaaﬁcﬂsem elredd im?elhylhemédlpétét di-issoctyddipate (mixture),

di-iggnorgyf(ééjlpaetg (r%flxtgret) hda |saotdgcs:yl a lpa e (an%xtgre'), benzyl butyl adipate, benzyl octyl

adipate, di-2-ethylhexyl azelate, di-2-ethylhexyl sebacate and di-isodecyl sebacate (mixture).

Di-2-ethylhexyl adipate and di-isooctyl adipate are preferred.

C) Trimellitates,

typically tri-2-ethylhexyl trimellitate, tri-isodecyltrimellitate (mixture), tri-isotridecy! trimellitate,

tri-isooctylirimellitate (mixture) as well as tri-C, alkyl trimellitate, tri-C,_, alkyl trimellitate,

tri-C, qalkyl trimellitate and tri-C, ,alkyl frimellitate. The last-mentioned frimellitates are

obtained by esterifying the trimellitic acid with the corresponding alkanol mixtures. Preferred

trimellitates are tri-2-ethylhexyl trimellitate and the cited trimellitates of alkanol mixtures.

Standard abbreviations used are TOTM (trioctyl trimellitate, tri-2-ethylhexyl trimellitate),

TIDTM (triisodecyl trimellitate) and TITDTM (triisotridecy! trimellitate).

D) Epoxide plasticisers

These are mainly the epoxidised unsaturated fatty acid, such as epoxidised soy bean oil.

E) Polymeric plasticisers

The most customary starting materials used for the preparation of the polyester plasticisers

are: dicarboxylic acid, such as adipic acid, phthalic acid, azelaic acid and sebaccic acid;
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and C . al kyl pht hal ates of predom nantly |i near
al cohols, C -n-al kyl phthal ates and C
WO pabkyd7pht hal ates. OF these are preferred di bRCTEP2004/052645
pht hal at e, di hexyl phthal ate, di-2-ethyl hexyl
pht hal ate, di-n-octyl phthalate, di-iso-octyl
pht hal ate, di-iso-nonyl pht haPare, di-iso- decyl
pht hal ate, di-iso-tridecyl phthalate and benzyl butyl
phthal ate as well as the cited m xtures of alkyl
dldﬁitémhaésﬂ 2- Bﬁfpbhédlblaﬁl Ibmanaédiol; ei4-buRinddiok - £bmekamdidl, neopentyl
H aﬁqtﬁyl o nonyl phthal ate and di-i so-decyl
9'3']8 a0 e%ﬂ'&’ﬁ are al so known by their standard
F) RhbsphorieatidrestdeP (di octyl pht hal at e, di - 2- et hyl hexyl

Ty Igélhé)lg%tﬁ%# of Sije ﬂ&'r aspRg néynd YA rgau&gmehate tri-2-ethylbuty]
ph@lskphéfé?oxmzl-élhﬁﬁe)d& phésphéfd,l Qn&rﬁtsremt epBosphattyi rz-ahylhexyldu phenyl

azel ajc.acid an c aci i cal,6 exanp
PIGFBEl5e h FMUIAER e AOOSRIETR:, ey | Fhorp e Py P phosphate and
di -i sooct yl adi m xture), di-isongnyl eﬁdg
tﬂxmnsle Lnf@ﬁphfﬁfe~ §t?o%1g!¥'he>%l iPpasrhateraRd ur R§ofop &0, gnd 98t (k. FMC) are
[ benzyl octyl adipate, di-2-ethyl hexyl
preg équg - 2-et hyl hexyl sebacate and di-isodecyl
G)ﬁhhimateel Wﬂrocbrﬁdnb.(p@hfﬁas)et hyl hexyl adi pate and
H |so adi pate are preferred. C) Trinellitates,
) 85083’ tri ~2-ethyl hexyl trinellitate,
) Moheestardeeyd. thiityredibateapReroxysthyr eleatd, rtetralpeirsfudayl bleate and alkyl
s 'fﬁ@ {rel litate, tri-isooctyltrinellitate (m xture) as
u as tri-Calkyl trinellitate, tri-C . alKkyl
J) Glycorasters,at.@., diglycol Benzoakky! trinmellitate and WC al kyl
trinmellitate. The last-nmentioned trinellitates are
obt ai ned by esterifying the trinellitic acid with the
Defiritioressgrah examples lof plasticisers wf geoupBrA) torJ)emte to be found in the following
|i.tates are tri-2-ethylhexyl trinellitate and
refe%rﬁgce !P?Oéﬂﬁ trimellitates of al kanol m xtures. Standard
"Tasblerbduch tdep isunststoffadiditivé'OTdditet rbyo & yGadhternand iH. avéller, Carl Hanser

t Ve Ilitate), TIDTM (triisodecyl
Verﬁ%q rjréfsﬁ %P@fﬁ %8“% TM (triisotridecyl
"PMC Teethnalagy!' ceditddW & Titowe4ithl Bd | Elsesier Publishees, at984, chapter 6, pages
1471'3%(§2Iy t he epoxi di sed unsaturated fatty acid, such as
(i di sed soy bean oil. E) Polyneric plasticisers The

It isnadsa possltﬂe)tuam?e mixtures ofdifierest pladtisisesed f or t he
ThegFJ ﬁc{)s%tré Qn ? CL? gg i %C%ﬁ?‘o&lﬁg%toé ssé 5 LI%& rcsq%l@%ﬁ‘ Fnt ly of of 10 to 100, parts

oxy
by wenghtabaseﬂ:omamudamb;awelgbt efd?\tc 27 -

i) Suitable lubricants are for example:

Montan wax, fatty acid ester, PE waxes, amide waxes, chloroparaffin, glycerol ester, solid or
liquid paraffin waxes or alkaline earth metal soaps, or lubricants based on silicone, such as
described in EP-A-225261. Lubricants which can be used are also described in
"Taschenbuch der Kunststoffadditive", edited by R. Gachter and H. Miller, Carl Hanser
Verlag, 3rd Ed. 1989, pages 478-488. Prior to being added to the polymeric materials, the
lubricants can also be blended with the stabilisers.

k) Fillers
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di ol s, such as 1, 2-propanediol, , 3-butanediol,

1, 4- but anedi ol , , 6-hexanedi ol, neopentyl glycol and
waele@siyd7ehe gl ycol. F) Phosphoric acid esters AYPERRD4/052645

exanpl es of such phosphoric acid esters are tributyl

phosphate, tri-2-ethyl butyl phgsphate,

tri-2-ethyl hexyl phosphate, P chl or et hyl phosphat e,

2- et hyl hexyl di - phenyl phosphat e, cresyl di phenyl

phosphate, triphenyl phosphate, tricresyl phosphate
Suitatsle (ferst ("Hapdisaoky bf PRCsHImURAtng™, iby2EeUhWVibksonl John Wiley & Sons,

eGSR a8, B0 S R Sabc A B utracane

edittyrd IR Gichten ainy Wﬂn@%ﬂ@érsHaﬁseﬁ Velayy8rd®® 089, pages 549-615) can be

for g?%% 3%?%[1,1&?23%%%@ y q;m %{ g};o rsftérﬁ% rﬁ%@r?e;;wnomde magnesium

hydresideaisiticatesf igrisk i fiss, agmbman%dlms dhElkp::rﬁilﬁlé,l Predlr 6xi6és and metal
s A are tq n the follow ng
hy‘?’8¥' r?@éb%‘gﬂﬂé‘ °r'9F%F§Etﬁe§B‘E,E H@fe M@dnst st of faddi ti ve",
edited by R Gachter and H Mler, Carl Hanser Verl ag,

P1989 chapter 5 S 341-442. "PVC Technol ogy”, editor W
w 4th Ed., Elsevier Publishers, 1984, chapter

Suﬁabl@am@na]slarel%wrt to he alkied [pRfsdinD rl'?p'bél e;@mprasmwn@gamc pigments

areuilg(? icar gﬂr}gﬁ&ﬁészl %%8356h Ea% rs car]§ $jch &, cobalt blue
and @oBAlDgrepay Cﬁi($’$ey;ﬂjlﬁ}ﬁandw5lad TiDA) awéb" trSn*ﬁUoM@éd;fderfls preferred.
Orga\é/'s%c pigh} SW ara. lég lg)lfjaé%plec %ﬁg@éﬁen salﬂhg'@?%ﬁglge plgmerﬂs quinacridone
pignients; q_rmylejfié i pigmghty C pymblopytyidone igrdernts and)anthraquinone pigments.
Pl ol o5 B 4 R BBy BBRS o tson, John Wiy
&?::ﬁl:liéﬂb%ﬁmggam.immw4M| ch can be used are al so

m) Organotin compounds

The organotin compounds are, for example, organotin oxides, organotin sulfides, organotin
carboxylates, organotin mercaptocarboxylates, organotin mercaptides and/or organotin
mercaptocarboxylates, such as dibutyltin oxide, dioctyltin maleinate, dibutyltin maleic acid
semiester, bis-dibutyltin-2-ethylhexanoate oxide and other SnO compounds, such as
desribed, inter alia, in EP-A-573394.

Suitable organotin mercaptides are, for example, compounds of the general structure
R:Sn(SA)s,, wherein R is, inter alia, a methyl, butyl, octyl, lauryl or carbobutoxyethyl group, n
is 1 or 2, nd A is typically a decyl, dodecyl or carboalkoxymethyl or carboalkyloxyethyl
radical, and the alkoxy moiety is a straight-chain or branched Cg-C1galkoxy or Cs-Cscyclo-
alkoxy radical. lllustrative examples of such tin compounds are dimethyltin bis-carboiso-
octyloxymethyl mercaptide, dibutyltin dilauryl mercaptide, dioctyltin bis-carbo-2-ethylhexoxy-
methyl mercaptide, dimethyltin bismercaptoethyl stearate, octyltin tris-carbo-2-ethylhexoxy-
methyl mercaptide, monomethyltin mercaptoethyl oleate sulfide and bis-dimethyltin
mercaptoethyl stearate sulfide.

n) Organic nitrogen compounds
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"Taschenbuch der Kunststoffadditive", edited by R

Gachter and H Mler, Carl Hanser Verlag, 3rd Ed.
wa2@9/049pepes 478-488. Prior to being added to PEEEP2004/052645

pol ynmeric materials, the lubricants can al so be

bl ended with the stabilisers. k) Fillers- 28 -

Suitable fillers ("Handbook 029 PVC- For mul at i ng", by E.

J. Wckson, John Wley & Sons, New York 1993,

p. 393-449) and reinforcing agents ("Taschenbuch der
Suitabies bjaaid rittégén ysmpoupds tapd, S’oPexaﬁ&xﬂé,t Wweafanad thiodvehs raminobenzene

sul{gﬁa Hanser Ver ltg | %rﬁ{qugr%aﬂﬁ lg%ﬁ@ﬁgf alcgéln%)arﬁiggs guanidines,
guananhﬂe:d, mlammemamﬂel%s ummcdﬁanaﬁw netfdzemBsh i izoks dsubstituted amino-
iR A et h AR B YA Shiy s o, Shers, such as
dewu?ed:]: ||ﬁt|©r aliehad RELA-7H6 eseruem% sszumﬂ);m&&afmismaiﬂ 834, EP-A-174
AL TN L1684 S At s aoa 1 DR e B! BRrace 24 659, DE-
A-1(544 Fs8, BB-A2 13919% |HR A-25758) DbE-Ama 6529, lIDEl-AIBj_G(OZJB@?,IEP-AAB 222,
e K4 Aro.JoiA G b 0-Brdey; ER-Adbg s enuEBineb Tave
for exanple, azo pigments, phthal ocyanine pignents,

Th(b?bnacr X (?lgeﬁcf ép%pga%&lﬂ@%{s?aﬁ% gqlt?qr{f {qutﬁﬁ Rolyners for example during

thept%o@ig\?ghla:mg Fetage krdﬁ\trﬁhhﬁn@t bytrﬁlxb@ deid! depﬁu ddaastbfether optional
ckson
acifiiygSVitk Yhedogen-apniaTing, RO Tsio HAIER oW AORAGILS T REFh as mixers,

calendges) «headers,rmuuuds lﬂlllle anﬂahe Bkﬁim‘p‘cms procwgthéy ban be added singly or
. OXI. ano su c 0

n <% phofa s ta Rt ssvie S Bathe e Vel compositions
carabmlbmught g‘mme deshedcshlapecbgrlbmmml ratiheds,ssuch e&ScaIendenng, extruding,

I i n oxi de dloct ltin i nat.e
'"Jegjé‘?"ei“g’ ulginey sE‘é‘?ﬂ”@s‘%’eSP'““ ds 20¢! %Eﬁ"\‘j‘?% ?’ﬁ"‘?m&‘ﬁ ‘ﬂ’c}%f’% processing
by the iptestisol praddssr THenid yroeqsombsitioas chn also diﬁ&pfodf@ed tofoams.
alia, in EP-A-573394. Suitable organotin nercaptides

are, for exanple, conpounds of the general structure R
TheSHic3Apdly®er wivetpesitiont iate s'unala!e abi dor semieigiy br sbﬂtfpl'mulations for

exaﬁﬁ)‘iéﬁdr go??%uﬁqlroyg igr&\? Ut OX %?}? %{ﬁ?ﬁé?bnsn fl'o%rlngs tube’s and sealing
profiles.bloathle dioymedf isdmirgid (fennmbatidnysl eaiggidiyrher compositions are suitable for
decorative films, foams, agricultural sheeting, tubes, sealing profiles, office films, extruded
profiles and plates, flooring films and panels, coating materials and artificial leather as well as

crash-pad films (for use in automobiles). In the form of rigid formulations, the compositions
are suitable for hollow articles (bottles), packaging films, thermoforming films, blown films,
crash-pad films (automobiles), pipes, foams, heavy profiles (window frames), light-wall
profiles, building profiles, sidings, fittings, and apparatus housings (computers and domestic
appliances) as well as other injection moulded articles. Examples of the use of the composi-
tions stabilised according to this invention as plastisols are artificial leather, coating
materials, floorings, textile coatings, wall coverings, coil coatings, crash-pad films and
automotive underseals.

Examples of sintered applications of the polymer compositions stabilized according to this
invention are slush, slush mould and coil coatings.
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radi cal, and the al koxy noi
branched C -C al koxy or C -
WO Rdoas19783 | ve exanpl es of su
met hyl tin bi s-carboi sooct vyl
di butyltin dilauryl mercapt
bi s- car bo- 2- et hyl hexoxynet h

bi smer capt oet hyl stearate,
tris-carbo-2-et hyl hexoxynet
nmononet hyl ti n mer capt oet hyl
di et n.ner 0

A BGer pSect B Sh N ealab i,

ety is a straight-chain or
C cycl oal koxy radi cal .
ch tin conpounds aPET/EP2004/052645

oxynet hyl nercapti de,

ide, dioctyltin
yT3QErcaptide, dimethyltin
octyltin

hyl nercapti de,
ol eate sul fide and

g;ﬁ‘%é@%t o%lr}ﬁ% Zs@sbiizfgi;@gﬁif ré]'?alogen containing

polpmerscatinst tHepmendisyradagionf Wiicle jytpsScordprises and

sul

wodf} S BB

onat es

TRRIAUrige & gﬁﬁrﬁﬁ"ﬁ,l%g E@rézri%e?ttuo%sprocess

dy enstéricely, hipderanphedslic BRtieddant swith adnélésg paint PPeharecthan 20° C

AR Rtng S5lEtreT Bemenk AREdn 43 S MBour aci 1 <.

pyrrol es, am nopyrroles,
descri bed, inter alia,
474, DD A-652, DE-A-871 834

an

073, US-A-2 367 B3, GB-A-9
DE-A-2 524 6 R, 1, 544
756. DE-A-3 04 a3
EP- A-41 479, ,BEP~A 652934, E

d others, such as

in DE-A-746 081, US-A-2 557

- 174 412, DE-A-1 162

and EP- A-390 739. The above
additivgs can be added to t
dur i ngnisiordnpoundi ng st ag

m xi ”QR?’éité’rt.‘-:&HﬂPéHEGﬁ%%ﬂ Bolitd b?-?ﬂagﬂ&i bPE2

wi t h the hal ogeh-con I'ng

2§'3 -A-862 512,
7 -1 134,197 -A-2
T EeA 08 Waerein
P- 087, EP-A-465 405
d optional

he pol ymers for exanple

e in known manner, by
ves

Gl

po r-usin

appar alRuds artbulid, pimay or sesbedgaiv bound aeChealisyl, phenyl, C7-Cophenyl-

extrudé}([?:;‘l,s?Ir .he 1i

i |
be adde BEST(%%r I "adni X
of so-Bai_SIQacgﬂaﬂwam&mﬂH@Ky
comPosit i 8ivaRf Aot Bl

known net ho such as cal e

ke. n this process they can
ture, or also in the form

or ke-Chexaidaliil yner

4 1e desired shape by
ﬂ@gk@%g? ext rudi ng,

i nj ect’ dgnoies @ direny bord at ishyedtpgen; spi nning, and al so by

ext rusi on bl ow noul di ng or
process. The pol ynmer conpos

pr ocesReid hyadrdgennmethiyher higralip p

suitable e.g. for semrigid
exanpl e for soft fornulatio
i nsul ations, floorings, tub

composh it BntERL il tauBLE ™ (005) o Tve Fi im,

processing by the plgstiso
itions can also be

or so ﬂ)

ns for | wre , |
es and-seal ing profill es.
sai d pol ymer

wherein

f oans,

apa thiosther arlthisbthet-estgr withu b esgltirgeadintrof more thanezQ® @6 fomaula (l1a),

P Mo @5 iy ded
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profiles and plates, flooring filns and panel s,

coating materials and artificial |eather as well as
wee@sh4gped filnms (for use in autonobiles). n tPEr/EPI003/052645

of rigid formul ations, the conpositions are suitable

for hollow articles (bottles), packaging fil s,

thermoforming films, blown frBhs, crash-pad filnms-

(aut onobi | es), pipes, foans, heavy profiles (w ndow

frames), light-wall profiles, building profiles,

sidings, fittings, and apparatus housings (@dnputers

and donmegtic applignces) as yell as other injectjon

moul ded arRyrcCl es- I f the use of e

tions stabillised according to (ll)s inventi

plastisoas*hre artificial O eather, coating~

floorings? textile coatingske«wall coverings,

coatings, crash-pad filns and autonotive underseal s.

Exanpl es of sintered applications of the polymer

conposi ticons stabilized according to this invention

are sl ush, gwg and.coi |l 5¢oatings.- 30 - A
further aspe of e W iils a process for the
stabilization [of hal ogen contfai ni ng el WhRrR® agai nst

t her mal gpadation, which prooT conpri ses adding to
t he hal ogen ‘¢ont ai ni ng pol ymer during or after the

pol yMeRj, ZadiRL al iR8&FendBtyPCSEGRIKgR! | Y hi nder ed
phenol i ¢ antioxidant with a nelting point of nore than
20 C coiftZatfNy a structural element of fornmula (Ia)

or (I bXig2-methyi-HD,3-piepané iyl ¢rs1,23A-méthafelt@il-. - but vl ,
secondary bound C -C alkyl or C-C cycloalkyl; R is
tert. butyl, primary or secondary bound C -C al kyl,

In ®Bpevific embofanethd prdckbs ®ir the-stalsily&tieR ok WalogBn idontaining polymers
al k%/l , C{&q{:}l(ﬁ(ﬂ?xg or C-C cycloalkyl; R is a divalent

aga(y?st.qqrqng AN GPRG B Oup; * denotes a direct bond

addirig tostheyreisyeancontiihifg MYRAMRE SWhichas ity hn @iquao® Sipension or emulsion

d .vvherehn IS aI nunper from1l to 10; and c) a thioether

urigg oF AR POYIETZAtQR RFACESSe t i ng poi nt of nore t han

BY aCsteficdligr Wndered iknolic antioxidant with a melting point of more than 20° C
containing a compound of formula (Ia) or (Ib)

R1 R2 R'1
(la), R+ (Ib) wherein
R Rs 2

nis2or3

R; is tert.-butyl, secondary bound C3-Cisalkyl or Cs-Cscycloalkyl;

R’ is tert. butyl, primary or secondary bound C:-Cysalkyl, phenyl, C,-Cgophenyl-
alkyl or Cs-Cgcycloalkyl;

R is C4-Cyg alkyl, C4-Cgalkoxy, Cs-Cgcycloalkyl or —CH,-CH,-CO-0-(C4-C1g)alkyl;
R’, is a divalent or frivalent bridging group;

(Ilb) or




10

15

(lib) or (lie)- 31 - (Ho) or (lie) wherein _ R and are
i ndependently CC alkyl k is 2-4; and X is

WQ20080k9715 1, 2, 3- propane-triyl- or PCT/EP2004/052645
1,2,3,4-nmethane-tetryln a specific enbodi nent the
process for the stabilization of hal ogen containing
pol ymers agai nst thermal degr&dati on conprises adding
to the hal ogen containing polyner, whichis in an
aqueous suspension or enul sion during or after the
pol yneri zation process b) sterically hindered
phenol i c anti oxidant with melting point of nore than
20 C containing a conmpoundcsf fornula (la) or (Ib) OH
(la), ReisdgromRerein R n ils~Sor g3 i sortwrtogeput yi
secondary bound C - kyl (or cycloalkyl; R is
tert. butyl, prih@ i":@i CrC al kyl,
phenyl, C -C phenyl yIRso C -@cycloalkyl; Ris CC
al kyl, C C alkoxy, & -C cycl oal Ryl or - CH2-CH
2-COO(CQalkyl; R is a divalent or trio\AaI ent
bridging group;- 32 - Ris algro hydrjogen

Ris

3discyeirogent iretyl oF aagrgl® UV ~ wherein m is a
fronmlto 10; and c) a thioether th sterl witha
mel ting point of nore than 2( (1ib)

or (lie)
number from 1 to 10; and
c) a thioether or thioether-ester with a melting point of more than 20° C of formula (lla),

(IIb) or (ilc)
OH
° S 0 CH; g
s (la), (llb) or
o
R( \Rﬁ
g~

0 s o
Y\/ \/\( (lic) wherein
o} o] X
R “

R+1 and R4z are independently C-Cjsalkyl
kis 2-4; and
X'is 2-methyl-1,2,3-propane-triyl- or 1,2,3,4-methane-tefryl-. {&nspruch 12}

The definitions, preferences and optional additives given above, apply also for the process of
polymerization.

For example PVC can be produced from vinyl chloride monomer (VCM) by three different
processes. The most widely used is the suspension type polymerization, which accounts for
approximately 80-85%. Droplets of liquid vinyl chloride are dispersed in water using a
protective colloid in a pressurized agitated reactor. Polymerization occurs inside the droplets
as a result of the use of an oil-soluble initiator. The product is in the form of 100-150 um
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(Ha) (lib) or (lie) wherein and are independently C -C
al kyl k is 2-4; and X is 2-nmethyl-1, 2, 3-propane-triyl-
W@e00584B13- met hane-tetryl -. The definitions, PCI/EP2004/052645

preferences and optional additives given above, apply

al so for the process of polynerlzatlon For exanpl e

PVC can be produced fron1V|nyB chloride nmonomer (VCM

by three different processes. The nost widely used is

t he suspension type pol ynerization, which accounts for

diaanperoporond gaing3 xridBhér éusbeig gh@femuilgion @oute,nnl which the monomer is

dlsﬁgr:s%'lrﬂv%et%; zjsg}lg%é ﬁqu@&cf BW rZHI &e&%@? Bd rtleegctalyr\r/lgnzatlon is carried

outﬁn Itr;m@quenas bhélse) Using & WatsH @tﬂuﬂslé mitiHte Thé pomefizatsibrbduct is in the

forfof 1L U oHSplEKOGPREsBOmOl £5/C iR @20 Mo glaetar These are

spré?-@lhb@ fo fbhﬂQ@@ér h§olbrBrafds) Whichnark MMili&d béBre/beiRg dlshErsed in solvents
di Spersed in water, u5| ng agitation an

ancﬂﬁ(%e{%w & Bf"&cﬁ'ﬁ#tsg'Saﬁaed iea parioted |$P&‘Fﬁ%ﬁ‘9 pBd @ippingapplications.

Thé dird outd R Elﬂk’%@%ﬁgrﬁﬂﬁneﬁﬁtlaﬂ As e ﬁ£m§Qtnbﬁt‘%s:thfeo?wmenzatlon is

i.nitiator ol ynerization product IS 1IN .
carged gt '86(&%9@04'& QXP'\A} g fbe gpepnastof materpArreyigweas the manufacturing of

PVE.id fot dkampicdeticAbEd B EnclBiBpedia'of P%l?fht'é\‘ Sln8é ah@ Enfgi@ering, second
ed'b{?'};%@ gaggl onerates, which are mlled before being

&39S 28Rt s and pl asticizers to give
pl astisols, used in a variety of spreading and di ppi ng
appl i cation The third route i s bul k or nass
ThepGBSV‘RB?‘FrE%IbS &hd &scalfhee PHed iding die el mssizatie reastipp or after the
reattiorciglcomplétedlit in vinyl chloride (VCM in the absence
of water. A review of the manufacturing of PVCis for

exanpl e descri bed in Encycl opedia of Polyner Science

with i‘ébdf@ﬂi ﬂﬁ'_\ﬂrmlﬂ)ﬁde §eryﬁ1éﬁz£tﬁint tl'fefbveY\ﬁ)Ihelmﬁ; arR@@ ®f polyvinyl chloride is
onent s, can be .added duri ng

PrebaIBa, b1 SEP I3T POHMPRERION O 1B BPEesS. fcvin FIGrigR maomer and an
mntﬁtbﬁpt@ti%ﬁerswtﬂy dgﬁtﬁﬁdrdlrit@ aAatt pRd¥eOat steper temperature and pressure.

th t of
SuBRNEE casels Sitoar auey O Ruio ptabn: PaUVH Hkonol or ofher
watehsdu!me qiyAserstdre utillfed te [t Iizdethﬁwl@ﬁﬁlﬁmém@uﬁﬁg the polymerization

rea?JtH)gs tge%rctﬁ%r ggﬁ %ger S?/gq ?}%@ eé:%H g@gblpltgoprgce\ggt The fine granules of
polymer in the form of a slurry are discharged from the reactor and centrifuged or filtered to
remove the water. Thorough washing and drying of the polymer to remove traces of the
suspension stabilizer and the reaction medium conclude the procedure.

Toward the end of the polymerization cycle the pressure in the system begins to drop,
followed very shortly by a peak in the polymerization rate. Beyond the peak, the rate begins
to drop sharply and the polymer beads become less porous as the free monomer is
absorbed into the polymer and polymerizes. Such change in the particle character, both in
terms of porosity and particle size distribution, is disadvantageous to the manufacturer in
terms of reduced performance and economy of production. Thus, the granulated porous
structure is desired for enhanced plasticizer uptake to form dry blends for various extruding
or calendaring operations. In order to avoid such adverse effects, the manufacturer will
terminate the polymerization reaction prior to complete monomer conversion. The experience
of the manufacturer will best determine the point at which polymerization is terminated to
give high quality polymer, although 70 to 90% conversion reflects a general termination point.



10

15

20

25

30

Suspendi ng agents such as nethyl or ethyl cellul ose,

gel atin, polyvinyl alcohol or other water-sol uble
w@olopie7ss are utilized to stabilize the suspenBCDREP2004/052645

during the pol ynmerization reaction. Unreacted VCMis

renmoved by a vacuum stripping _process. The fine

granul es of polyner in the foPfrof a sl urry are

di scharged fromthe reactor and centrifuged or

filtered to renove the water. Thorough washi ng and

drying of the polyner to renove traces of the

oA TS s 5 FobS B P ARG P 1

cycle the pressure in the system begi ns to drop,

wed ve .shortly b n the. polynmerization
el BEserFRe SrTpeess wharainihe SolBTIREIGs & sPerpgymerization
andihé &dﬁ@dh@hwﬁ?ranbfwdﬁe S8t Es 4P 8MuRRINCYSh@ Blukr @oWdrEs the end of the

nonQne/s %bsor bed into the polyner and polymerizes.
polel "”’Hﬁﬁ%c °R- ‘ﬁ*ﬁé‘%ah*ﬁ‘el e character, both in terns

of porosity and particle size dlstrlbutlon IS

advant a 0 the nanufacturer .in
Ye?%i\’l%’&ﬂ ?‘?ﬁ&? ﬁ%ﬁh rwentnn i8d8e os5 ohe %S‘?’&é‘h%{‘l’ﬂﬁ’edri’hﬁm“c antioxidant
with @nr@mag Lﬂoatteﬂ mxsré Cthén L0° l@tdg"eﬁhek WilHes tHi@sthé6r thioether-ester with a

eﬁﬁgﬁﬁc dEE‘PF% ?H F)a t i orﬁg?g[{q tgﬁ Olﬁt%qng@pon of aqueous

sudpensivns er érh@lbloﬁdbﬁhélé @fé&ﬁélﬁmgtpbﬁlrrmlii‘\&%wf‘eﬁ&w Il
term nate the pol yrrerl zation reaction prior to
conpl ete nononer conversion. The experience of the

Therfolioivingtexampleasiilldstrasthe Gedeation.ne t he poi nt at which
pol ynmeri zation is termnated to give high quality
pol ynmer, although 70 to 90% conversion reflects a

Gefnemepeiymétation ptdceduieoi Nt . - 34 - Corrponents b) and c)

re rabl y added at thls st.a
A e BVE! oo elion effoton i paed oul aeralnd i e Suspeision process
in hatdty operation, ib:)CdDdbb jackaied pressane rpadtyinsira \Z(lﬂnme fof 5000 irihé&s operated at

ent n_enmul sion to

2GR Olal < e R 57OFRCoT 309 i Tt PERewE R i temperature
in the sqncturlduﬂiﬁg théatactionuiré hedordesthpect of the invention is

the use of a sterically hindered phenolic antioxidant

wth a nelting point of nore than 20 C together with a
The followinh eecips lstdddedilrhelthee&belbrvw th a nelting point of

cco to claim1 for the thernal
10@'3&?'1‘33[@%%#‘8%9%{? g8 suspen3| ons or enul sions of
375 g vingleahloridetreonoinmey  pol yners. (Anspruch 14) The

15({9 éwggtﬁf%ﬁ%sggé%{gﬁ‘@ég%tn? the invention. General

0,1 mol-% (based on vinyl chloride monomer) of initiator di-2-ethylhexylperoxodicarbonate,

75% in isodecane (Luperox 233M®, supplier: Atofina)

\

300 ppm (based on the weight of vinyl chloride monomer) of the additives given in table 1 are
added at the beginning of the pressure drop (after approximately 3h reaction time). After a
further reaction time of 1 hour, the reactor is degassed, and the polymer obtained is isolated
by filtration. The obtained crude polymer is washed with water, filtered, washed with ethanol,
and dried under vacuum at 40°C, until the weight remains constant. Yield: 88%.

Evaluation of the thermal stability of PVC resin:
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A standard PVC pol ynerization reaction is carried out
according to the suspension process in batch

wopesatdien. A doubl e jacketed pressure react or POF/EP2004/052645
vol une of 5000 ml is operated at a tenperature of 57 C
and a stirrer velocity of 1000 _rpm The pressure and
the tenperature in the react opo during the reaction are
recorded. The follow ng recipe is added into the
reactor: 1000 m dem neralized water, degassed 375 g

Theiheut stabiligrof da/m@ié elalidted b;alnﬁdslﬁmb thé deh rochlorlnatlon reaction
susp ent nmol - % (based on vinyl ch i de
uswgﬁoﬁgg 53% momﬂt@r {supplier Metrohm AG, CH 9101 Hensau Switzerland). The

an@hntzoﬁhbdﬂoﬁméﬁé Fé%foowé*éé‘eﬁr*?&ﬂ%é PVE %ekih IsSthﬁﬁééiﬁe for its thermal
ox 233M upplier: Atofina) 300 ppm (based on

'"qupé @"muntuqﬁwydmhmmd@l%ﬁmmwf by (flissplng iity s water, and
m&bﬁ{m{g th@; é&hﬂu@tl ?’a&eth@d&ﬂlﬂloﬁt (sb@el'é%@ MR et f rieta)kes to reach a

ressure drop ter approxinmately 3h reaction ti
i @R’e%\OffCBP@‘F@W'tYséB%NOEﬁIS*@PIRéS #e 1esifour, the reactor
i s degassed, and the pol yner obtained is isolated by
filtration. The obtained crude polyner is washed with
Tablgtler . filtered, washed with ethanol, and dried under

Exafsiel UM Bggitivel: UNTT T TNg o8 eTGhim %@Bitvé CONSTMRE. | Thermal
Yield: [88% Evaluation ¢of the thernfm lst abilifty of FVCermal

resin:-| 35 - The heat s{&badditivgsof Cpﬂ@fﬂ@ﬁmhs resin stability

eval uatied by neasuring the dehydroghlgej nati OrK—value of PVC resin*
reactign using a "763 PVYC Thernmomat (r)"™ (supplier

1 Met r ohrh Irganoc4d DY ®Her | SuspPensiant ; @Ppama) THe<-8Four|t20 minutes
ardti@riochl oric acid released fromthe PVC rgsin is |a

measure for its therpallinstabilifly. The anmount of :
2 hydr ochll@anexati4l EM&uasmuisiosd by 3809981 vi nd K-67i n | 24 minutes

comfve and measuring the conductiyity of the [solutign
(see ble 1). The Ionanr it takes to reach g certailn

| evel chQfmm@t HRLTPP { peulsione s{ 380 ®PMs t hg K-6%i n.| 29 minutes
mvéFfﬁbée 1:4.fxanpl e additiyes dosage|form additijve PVC
Ther mal of additives cohcentratiomn resin stability

(active) K-value of PVC resin* 1 |Irganox 245 DWr)
* PAEPRRAYABCHO At St 6180°8, MiPUnfiSutes to reach a conductivity of 60

microsiemens/cm)

Preparation of PVC compounds and evaluation of their thermal stability:
The heat stability of PVC compounds is measured by preparing mill blends based on the

following recipe:

PVC Resin (S-PVC K-60) 300

Commercial Processing Aid 9

Wax 2

Calcium Stearate 2
1

Q o a O u

Methyl tin mercaptide stabilizer

The blend is placed on a heated 2 roll mill at about 195°C for up to 15 minutes. Every 3
minutes material is removed from the mill and pressed into plaques. The color (Yellowness
Index, Y1l according to DIN 6174) of the plaques is measured. The lower the Y, the better the
thermal stability of the PVC compound (Table 2).
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conparative 2 Irganoxx 141 EMr) enul sion 300 ppm K-67
24 m nutes conparative 3 Conpound 1/DLTDP enul si on 300
WERWSM4BTs 29 m nutes inventive 1:1 * Test: PCT/EP2004/052645
dehydrochlorination at 180 C air (mnutes to reach a
conductivity of 60 m crosi errené/cn) Preparation of PVC
conpounds and eval uati on of tARrr thermal stabili ty:
The heat stability of PVC conpounds is neasured by
preparing mll blends based on the foll ow ng recipe:
ThewBule i Nalflé-2REarty- ifGiratd ARatdhEstavitivaticrl addordlng & the ifstant invention

. l.cium Stearate 2 thyl tin nmercaptide
alsgtl'%ﬁé%fir}eqﬁtggm&ﬁgmﬂg i}gchr%po&ngﬁr&'}/;%% a heated 2 roll
mll at about 195C for up to 15 m nutes. Every 3
Tatma?m es material is renoved fromthe m |l and pressed
into plaques. The col or (Yell owness I ndex, YiI

Thero@bstbility (caloDIdIPV¥C/ehmmfuntine pl aques is neasured. The

| oner the—¥thebetter—thetherpal stability of the

PVC conpoundvfnﬁﬁmeés E}dbex afigr mingfes onueoffmill af 1958 ) e 2

Stabitisetsy 1 ndi cat p3tnfiadtes h& ﬁﬁ:ﬁneéllzeiﬁiirm’de@w@f Mindest 9 15 minutes
tef. Tabl

t he | nstant—invention ses the tahility

3%ri?@“t h&9eBMhbeddi ng s 94 Ther et3- St abi 11316
24s®| or) of PVC gonpound |Yel | ownegs | ndex gfter m nutles
on roll mll| atl195 C Stiabilisery 3 mnutds 6 m nutégs

190 pprgeewoynd A hukds 15 |nl-Autes J6H1ppm | rgeox 2.4 | 16.2
150 o DL ThR @ 21| 6 245(T)

o]
n .
Irganox 245® HO (CHz)z_c_o-(CHz)f—o_ﬁ—— ;
2
- 2
OH C,H,
Compound 1 ;o
Irganox 1076® HO CHZCH2C00C18H37 s

Irganox 1141® mixture of compound 1 and Irganox 1076, 4:1;
DLTDP is di-lauryl-thio-di-propionate
All compounds are supplied by Ciba Specialty Chemicals.



150 ppm conmpound 1 -1.2 1.7 5.1 9.2 16.2 150 ppm DLTDP
I rganox 245(r) (CH)- CO(CH)- - C2 OH 94 29
w@oopowTes 1 | rganox 1076(r) HO “"VCH COOCCH H | POERP2004/052645
141(r) m xture of conpound 1 and Irganox 1076, 4:1,
DLTDP is di-lauryl-thio-di-propionate All conpounds
are supplied by G ba Special ty/Chenmicals.- 37 - dains
1. A conposition conprising c) a hal ogen contai ni ng
pol ymer or copolymner in the formof an aqueous
Clamspensi on or enmulsion; ) a sterically hindered
phenolic antioxidant with a nelting point of nore than
20 C containing a conmpound of formula (la) or (Ib) OH

1. .Qdombaéltloncomﬁn’rén-) wherein RRnis 2 or 3is

econdar bound - C al k or C -
6‘3 d’@?qg? cog gining pply %ebgf Wpolyﬁpc‘frﬂg,ﬂ}g @grﬂpél,e?us suspension or
5 bOU@ﬁhu@dﬁ al kyl, phenyl, C -C phenyl al kyI or C-C

glﬁo rically @%&e?w&ﬁéhéér@gégnta@!vgﬁ )%y[neltpg paintof more than 20° C

dl v 8brétainingra édrhpEUrRIYf fdtuftid)br@ibpup; R is a group or
hydr ogen;

OH [ on |

R, R, R,
(1a), R (Ib)wherein
R Rs 2

4 R

10 nis2or3
R; is tert.-butyl, secondary bound C5-Cgalkyl or Cs-Cecycloalkyl;
R’y is tert. butyl, primary or secondary bound C;-Cysalkyl, phenyl, C;-Cophenyl-
alkyl or Cs-CGCYCIoaI kyl;
Rs is C4-Cys alkyl, C1-Cysalkoxy, Cs-Cscycloalkyl or —CH»-CH,-CO-0-(C4-Cg)alkyl;
156 R’ is a divalent or trivalent bridging group;

R, is a group ' }/ZCHs R orhydrogen;

OH
R; is hydrogen, methyl or a group (@U ¢ _l } wherein

m is a number from 1 to 10; and
c) a thioether or thioether-ester with a melting point of more than 20° C of formula
20 (l1a), (11b) or (lic)



10

15

R is hydrogen, nmethyl or a group wherein is a nunber

froml1l to 10; and c) a thioether or thioether-ester
wowRak/o0#7nel ting point of nore than 20 C of f orPil/AP2004/052645

(Ma), (lib) or (lie)- 38 - (Ma), (lib) or \ (lie)

wherein R11 and are independepily C - alkyl is 2-4;

and X is 2-nethyl-1,2 3-propaﬁ “triyl- or

!2!

3, 4-met hane-tetryl-. 2. A conposition according to

claim1 wherein the sterically hindered phenolic

ant

(la) or ¢lb) is ofsfornulaedllia), (RLL
R (NIa),WII\c')%fein nis 2 or
tert.-butyll, secondary boynd c(llag al kyl o
cycloal kyb® R is tert. bﬁtgl , primary or
bound O C al kyl, phenyl, C/’

cycloal kyl;- 39 - Ris alkyl, C C al koxy,

i oxi dant containing a structural el enent9df fornula

C (lib) or

C phenyl al kyl

cycloal kyl or a group - CHCH -COO(CrC)alkyl; R is

C -

C al ene, -S-, trimethylenejisocyanurate, or a
group - Wﬁgﬂ/\% CH CH - wherein pis
a number [fro t o™%g; R I ydr o , hethyl or a
group wheéreinimis a nunber flrom/1 ?(ﬁcrzsl\@)erglp A

conmposi ti

n.according to cl a®m IIallerei n the hal ogen

R

cont ai ni ng pblymer is PVC.

R11 and R, are independently C4-Csalkyl
kis 2-4; and
X'is 2-methyl-1,2,3-propane-triyl- or 1,2,3,4-methane-tetryl-.

2. A composition according to claim 1 wherein the sterically hindered phenolic antioxidant
containing a structural element of formula (la) or (Ib) is of formulae (llla), (Ilib) or (lilc)

2
CH
I/ 3 R1
HO C OH
QtRa H <Z§

R OH
OH R'
1
R1\©iR2 ("Ia), ____.Rzl (I”b)
R
3 R3
- —In
OH
R, R3
CH (llic) wherein

nis2or3

R is tert.-butyl, secondary bound Cs-Cisalkyl or Cs-Cscycloalkyl;

R’y is tert. butyl, primary or secondary bound C,-Csgalkyl, phenyl, C;-Cgphenyl-
alkyl or Cs-Cgcycloalkyl;
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4. A conposition according to claim1 wherein in
conponent c¢) both are C alkyl or C alkyl and the are C
W@PRdph49785 A conposition according to clai m1l REEERIN/052645
in conponent b) the sterically hindered phenolic

antioxidant is 2-tert-butyl- é 6- d| met hyl phenol ;
2, 4-di met hyl - 6- (1' - met hyl und&e-1' -yl ) phenol ,
2, 4-di met hyl - 6- (1' - met hyl hept adec 1 -yl) phenol ,
2,4-dinmethyl-6-(1 -nmethyltridec-1"-yl)phenol,

2, 4- diRgEs BYIC baliyh; € Pet;hlkbiyE CsaCheysldalkyllo) plgeaupl  and
xt

&
r2n 2' unﬁ'ﬁﬁiﬁé@ QG r-Ledut yi - 4- met hyl phenol )
2, 2' - ret ieYd, RDedlkyé e, L8, trinsathyibnekisetyariusdte nar g grop 2

i gte Ll;%lbﬁé%gb é(? 48§%h5éh8§ %lg)ﬁ%ﬁzg%}?e eit? E?sza number from 1 to 3;

et hyl i denebi s(6-tert-butyl -
(ethyl enebis oxyethylene)b| . -(44 hydr
Ry ispiydsegen. gne V'oﬁ'c'aﬁegl"OUB ]
claim1l wherein in conponen

2-tert-butyl -4, 6-di met hyl phenol, 2,4-dinmethyl-6-(1

numdgﬂvrgm{ﬁt{?dec 1'-yl)phenol or a mixture thereof and
conmponent c) is di-lauryl-thio-di-propionate,

di -stearyl -thio-di-propionate or a m xture thereof.

3. Aék%nﬁ obitioft a%eaaa%'ts iR aqm;r@th ee hélogérawntémmb%gum"ernswpvc

onent thé sterically hindered phenolic
antioxidant is

4. A?cﬂmgb&ﬁ&ﬁ‘lébc&d tor@éthHt\ﬁﬁéréﬁheﬁ domp!dr)elhheyl(bbtrﬁR@ are Cpalkyl or

nent _c) is auryl -thi o-di - propi onate. 8.

Cwﬁiﬁﬂﬁﬁgﬂiq Bn %@&maﬂiyhg to claim1 wherein the
sterically hindered phenolic antioxidant, conmponent b)

5. ApoeaDs ot IO { SRS AR 8o 00P R WSy indered
phenolic antioxidant is
2-tert-butyl-4,6-dimethylphenol;
2 A-dimethyl-6-(1'-methylundec-1'-yl)phenol, 2,4-dimethyl-6~(1'-methylheptadec-1"-yl)phenol,
2 4-dimethyl-6-(1'-methyltridec-1'-yl)phenal, 2 4-dimethyl-6-(1'-methyltetradec-1"-yl)phenol
and mixtures thereof;
2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'-methylenebis(6-tert-butyl-4-ethylphenol),
2,2-methylenebis(4,6-di-tert-butylphenol), 2,2-ethylidenebis(4,6-di-tert-butylphenal),  2,2'-
ethylidenebis(6-tert-butyl-4-isobutylphenot)
or
(ethylenebis(oxyethylene)bis[3-(5-tert-butyl-4-hydroxy-m-tolyl)propionate].

6. A composition according to claim 1 wherein in component b) the sterically hindered
phenalic antioxidant is

2-tert-butyl-4,6-dimethylphenal, 2,4-dimethyl-6-(1-methyitetradec-1"-yl)phenol or a mixture
thereof

and component c) is

di-lauryl-thio-di-propionate, di-stearyl-thio-di-propionate or a mixture thereof.
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9. A conposition according to claim1 wherein conponent

c) is present in an anmount from 50 ppmto 2000 ppm
whamem4oms t he wei ght of the hal ogen cont ai ni ngPCRP2UB4/052645

10. A conposition according to claim1l wherein the

rati o of conponent b) to conponent c) is from1:10 to

10:1. . A conposition accordrﬁg‘to claim1, which

additionally contains a sterically hindered phenolic

antioxidant different fromthat of conponent b), a

7. Phosmpesitars agedrtiing tondaisi abiwhet in @oRipbRghita)uthenstefically hindered
zer, .a sterically hindered am ne |ight

bi |
ph%r{oislalnil%q am§S 5 Uv-absorber. 12. A process for the

2, 4sdietyl-8 'Lrﬁ@thylietmte@geyl)pmﬁblal ning pol yners agai nst
her mal radatl on, which process conprises adding to

an ﬁ%mﬂ‘&n Scont ai ni ng pol ymer, which is in an aqueous

du—l&UQP&f@deroplbng@ul sion during or after the
pol ymeri zation process b) a sterically hindered

phenolic antioxidant with a nelting point of nore than
8. R(bo@lp‘o@l’d'bﬂld%b&@m’g oMU dvheteih QhéT‘d{eﬁcéllyahmd&reﬂ Ipenéld antioxidant,

corpgqqent ghgnres%ébg% g%ﬁéeﬂg{a pp@ 59 %on qu %asgg on the weight of the

halogeén esitiiingmehbmerR is tert. butyl, primry or
secondary bound CrC al kyl, phenyl, C - C phenyl al kyl or

C-Ccycloalkyl; Ris CC alkyl, C Calkoxy, C-C
9. R)toﬂnpaélhdrﬁ a&cordlﬁé'lﬁr&‘éim mh@'dirCcorﬁpdrﬁiriw is pFésehSmQan amount from 50

PP'H}%{ %@@npmﬁaﬁéé \ésgfeg‘&%ﬁ{‘t ﬁg@%ﬁwgg{?n gd’&?'ai'}g gr oup or

is a nunber from1l to 10; and c) a th| oet her or
-ester WI nore t

10. Blpc&ﬁtpaﬁ |%p ?c,gg)'dmg{ 9 cgambnfw%npréq e ra i0 0 componeni1 g?tozccc))m%onent c)is
from 1:10 to 10:1.

11. A composition according to claim 1, which additionally contains a sterically hindered
phenolic antioxidant different from that of component b), a phosphorous containing stabilizer,
a 2-benzofuranone stabilizer, a sterically hindered amine light stabilizer or a UV-absorber.

12. A process for the stabilization of halogen containing polymers against thermal
degradation, which process comprises
adding to the halogen containing polymer, which is in an aqueous suspension or emulsion
during or after the polymerization process

b) a sterically hindered phenolic antioxidant with a melting point of more than 20° C

containing a compound of formula (la) or (ib)

OH OH

R1 R2 Rl1
(1a), LR (Ib) wherein
R % 2

4 R

nis2or3
Ry is tert.-butyl, secondary bound C;-Cisalkyl or Cs-Cscycloalkyl;



(Ha), (lib) or (lie) wherein| R and R are
i ndependently C Calkyl k is 2-4; and X is

WQ20080k9715 1, 2, 3- propane-triyl- or PCT/EP2004/052645
,2,3,4-nmethane-tetryl-. 13. A process according to
cl ai m wherei n the conponents b)1 and c) are added
towards the end of the pol yméf’ﬂ Zation reaction.- 42 -
14. A process according to claim 12 wherein the
pol yneri zation is a suspension polynerization and the
conpon@&htis text. !anyi bmmal‘yeorastibbdda? BoundnCy-Sisaikyll phélg, C,-Cophenyl-
slurry ltkglf égsq aj?ﬁ of the polymerization reaction.
15. Us8 oEY ' ¥y hi ndered phenolic antioxi dant
Wt h aRgislCi-0g auql Iﬂ1-©|faalk®(yecg-@éyc%ll@l SIOgBH NEH,-@0- b &1-Cs)alkyl;
thloetE{ or.t E | S‘{[Sir h a nelting point of
more t hare 3gValeqrd tf'&?ﬁ@t r gagaﬂfﬁwpl for the thernal
stabilization of agueous suspensions or enul sions of
hal ogen cont ai ni ng polyner$

H
5 R, is a group '/ZCHs g orhydrogen;
1
HO—</ %C—< , E}—OH
R, H
R1 R3
” OH
R is hydrogen, methyl or a group = I wherein m is a

0o

c) a thioether or thioether-ester with a melting point of more than 20° C of formula (l1a),
(IIb) or (llc)

o s o CH;
g
10 Y\/ \/Y (lla), (Ilb) or
0 o
7
R11

R11

number from 1 to 10; and

g~

Y\/ \/ﬂ (ltc) wherein
R11

R11 and Ry, are independently C+-C,salkyl
kis 2-4; and
Xis 2-methyl-1,2,3-propane-triyl- or 1,2,3,4-methane-tetryl-.
15
13. A process according to claim 12 wherein the components b) and ¢) are added towards
the end of the polymerization reaction.



10

WO 2005/049715 PCT/EP2004/052645

-49 -

14. A process according to claim 12 wherein the polymerization is a suspension
polymerization and the components a) and b) are added as an emulsion to the slurry towards

the end of the polymerization reaction.

15. Use of a sterically hindered phenolic antioxidant with a melting point of more than 20° C
together with a thioether or thioether-ester with a melting point of more than 20° C according
to claim 1 for the thermal stabilization of aqueous suspensions or emulsions of halogen

containing polymers.



