-1- Stabilizer Conpositions for Hal ogen Containing Polynmers The instant
invention relates to a conposition and process for the stabilization of

hal ogen containing polyner slurries, in particular polyvinylchloride (PVC).
The conposition conprises a halogen containing polynmer in the formof an
aqueous suspension or enulsion, a partially 5 hindered phenolic antioxidant
and sel ected sul fur containing antioxidants, which are both solid at 20 C
A further aspect of the invention is the use of specific anti oxi dant
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This means, that the hal ogen containing polynmer resin after polynerization
remai ns unprotected during the nononer stripping and drying process.
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partially hindered phenolic antioxidants may al ready be added to the
reaction mxture. Sonetines small anounts of fully hindered phenolic
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fully or pgrdo-cdilby “hest stabilizers” which are mostly based on metal salts of organic molecules

(e.g. metal soaps), as extensively described in the literature (for example H. Zweifel,
Handbook of Plastic Additives, 5" edition, Hanser, 2001, pages 427-483).

20 However, these heat stabilizers can only be added at the compounding stage. This means,
that the halogen containing polymer resin after polymerization remains unprotected during
the monomer stripping and drying process. Damages occurring at this stage lower the
thermal stability of the resiﬁ and of the corresponding compounds and end articles.

25 To improve the heat stability during the compounding stage EP 0 849 314 suggests adding in
addition to a Zn carboxylate a phenclic 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.

30
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



hi ndered phenolic antioxidants are added towards the end of the

pol yneri zation. The thermal stability of the PVC resin, and al so of the
resulting PVC conpound is thereby inproved, however, not to a conpletely
satisfactory level. 5 It has now been found that conbinations of partially
hi ndered phenolic antioxidants with thioethers or thioether-esters, added
to the hal ogen containing polyner reactiogp.m xture, which is in the form of
an aqueous suspension or emrul sion, preferably towards the end of the
reaction, greatly inprove the thermal stability of the hal ogen contai ning

pol ymer and .t resul.ti nol yner oun conpared to the curcent state
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di val er®0 or trivalent bridging group; -3- R4 is a group H2 CH3 R or
hydrogen;  Afditlohal stabilizers may then be added also during the compounding stage.

For example the halogen containing polymer obtained, in particular the virgin PVC resin,
undergoes much less dehydrochlorination (loss of chlorine from the PVC) and discoloration
15  upon thermal treatment than conventionally stabilized PVC.

One aspect of the invention is a composition comprising
a) a halogen containing polymer or copolymer in the form of an aqueous suspension or
emulsion;
20 b) a sterically hindered phenolic antioxidant with a melting point of more than 20° C
containing a compound of formula (1a) or (Ib)

OH B OH ]
R1 R2 Rl1 .
(1a), R (Ib)wherein
R, 2
R; R,
L —in
nis2or3
25 R; is tert.-butyl, secondary bound C3-Cygalkyl or Cs-Cscycloalkyl;

R’y is tert. butyl, primary or secondary bound Cs-Cisalkyl, phenyl, C-Cgphenyi-
alkyl or Cs-Cgcycloalkyl;

Rs is C4-Cys alkyl, C4-Cygalkoxy, Cs-Cgeycloalkyl or —CH»-CH,-CO-0-(C4-C1g)alkyl;
R', is a divalent or frivalent bridging group;



RBHOH RL Rg OH R2 is hydrogen, nethyl or a group | wherein i mis a
nunber from1l to 10; and mc) a thioether or thloether-ester with a nelting
point of nore than 20 C of formula 5 (lla), (11b) or (1l1c) H gets (lla), /
(I I'b) or :r5 CH iRs (lIlc) wherein O k x R1 Rl11 and R12 are

i ndependently Cl1-Claalkyl k is 2-4; and 10 X is
2-methyl -1,2, 3-propane-triyl- or 1,2, 3,4-4ethane-tetryl-. (Anspruch 1) The
bridging group R2' is for exanple in 2 or 4 position relative to the OH
group, preferably in 2 position. 15 The amount of polymer, in particular
PVC, in the suspension or emulsion is typically 30 - 80% for instance 40 -
70% by wei ght, based on the aqueous phase. Hal ogen-containing, in particular
chlorine-containing, polynmeric materigs (conponent (a)) can be for

exanpl e: pol ymers gf isd gnslipchl ori de, vaHs resi Nsorp@dvogémi Ng vinyl chloride

units in 20 their structure, such as [Copol rs of “vinyl chloride and vinyl
esters of aliphatic acids, pg - ¥h acetate, copolyners of
vinyl chloride with esters of t ae,\H i c met hacrylic acid and with

acrylonitrile, copolyners of viRayl chloridg, with di ene conpounds and

unsat ur at ed
l— OH
R, is hydrogen, methyl or a group L@\/I w 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

5 (lia), (11b) or (lic)
H
° S\/Yo CHs g
(lla), (llb) or
o 0,
R( \R"
S /Riz
0, S o
Y\/ \/\f (lic) wherein
Lo} o X
R, “
R+ and R, are independently C4-Cygalkyl
k is 2-4; and
10 X is 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.

15  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 chioride, vinyl resins containing vinyl chloride units in
20 their structure, such as copolymers of vinyl chloride and vinyl esters of aliphatic acids, prefer-



di carboxylic acids or their anhydrides, such as copol yners of vinyl chloride
with diethylmleate, diethyliumrate or malefic acid anhydri de,
postchl ori nated polyners and 5 copol yners of vinyl chloride, copolyners of
vinyl chloride and vinylidene chloride with wunsaturated al dehydes, ketones
and ot hers, such as acrolein, crotonal dehyde, vinyl nethyl ketone, vinyl
met hyl ether, vinyl isobutyl ether and sigular conpounds; polyners of
vinylidene chloride and copolynmers thereof with vinyl chloride and ot her
pol yneri sabl e conpounds; polyners of vinyl chloroacetate and

chl ori nated chl.ori.nat ed

di chl orodi vinyl ether,; I rs, of vin 10 acetate .
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polymers of ethylene; polymers and postchlorinated polymers of chlorobutadiene and their

I f ethyl I d postchl ted pol f chlorobutad d th
copolymers with vinyl chloride; as well as mixtures of the cited polymers with themselves or
with other polymerisable compounds.
15

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.

20
Chlorine-containing polymers are particularly preferably polyvinyl chloride as suspension

polymers or emulsion polymers. {Anspruch 3}

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

OH R
R, @i& (llla), 1@———&' (llib)

R, R,




R HO// HOH RL R3 nis2or3 Rl is tert.-butyl, secondary bound
C3-C, 8al kyl or C5-Cecycloalkyl; R1 is tent. butyl, primary or secondary
bound Cl1-C, Sal kyl, phenyl, C7-Csphenyl- 5 alkyl or C5-C5cycloalkyl; R3 is
Cl- C18 al kyl, C1-C, 8al koxy, C5-CScycl oal kyl or a group
-CH2-CH2-CO- O (Cl1-C18)al kyl; R 2 is Cl-Cl2al kyl ene, -S-,

trimet hyl ene-i socyanurate, or a group -Ghi2-CH2-CO (OCH2CH2) P- O- CO- CH2CH2-
wherein p is a nunber from1 to 3; H 10 R2 is hydrogen, nethyl or a group
wherein mis a m nunber from1l to 10. (Anspruch 2) Al kyl radicals and

al kyl ene radi cal s, suchgs those occurring in the general substituent
definitions, can be_unbranched or branched. Typical exanples are nethyl,
ethyl, propyl, 15 R3 butyl, isobutyl, tert-butyl, pentyl, hexyl,
heptyl, octyl, isooct 2- et hyl hexyl, nonyl, decyl, undecyl, dodecyl,
tridecyl, hexadecyl, ocfadecyl, eicosyl and heneicosyl. Typical exanples of
al kyl ene groups are ethyl ene, propy e, 2- et hyl propyl ene, 2, 2-

di et hyl propyl ene, 2-ne %w&HZ-n-probﬁg-ﬁ¢8ﬁV\ene and

2- et hyl - 2-n-but yl - propyjene.® 2(R,C1- C18al koxy is for exanpl e nethoxy, ethoxy,
propoxy, dodecyl and| oct yl oxy. The al koxy residues may contain

strai ght chdﬂh—gzgét*owc Qi kyl groups. For exanple in conponent c¢)
both R11 are Cl yBsd? Cl15 yl and the R12 are Cl2al kyl. (Anspruch 4) 25
-6- The stericdhly hindered Bhenolic antioxidant nust have a nelting point
of above 20 Cin oariderorBo be a solid at roomtenperature. Preferably the

T LT POLNt LS et eR ot o B G b SR L e Y e
R’y is tert. butyl, primary or secondary bound C-Cygalkyl, phenyl, C;-Cgphenyi-
5 alkyl or Cs-Cscycloalkyl;
R; is C4-C4s alkyl, C4-C4galkoxy, Cs-Cgcycloalkyl or a group
—CH2-CH2-CO-0-(C4-Cyg)alkyl;
R’z is C4-Cysalkylene, -S-, trimethylene-isocyanurate, or a group
~CH>-CH»>-CO-(OCH;CH,)p-0-CO-CH>CH>- wherein p is a number from 1 to 3;

OH
10 R is hydrogen, methyl or a group {@U ¢ _I } wherein m is a
4

number from 1 to 10. {Anspruch 2}

Alkyl radicals and alkylene radicals, such as those occurring in the general substituent
definitions, can be unbranched or branched. Typical examples are methyl, ethyl, propyl,
15  isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl, iscoctyl, 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.

20 C4-Cysalkoxy 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 c¢) both Rq are Csalkyl or Cisalkyl and the Ry, are Cqalkyl.
{Anspruch 4)
25



than 20 Cin order to be a solid at roomtenperature. Preferably the nelting
point is above 5 25 C and in particular above 30 C. Particularly preferred
sterically hindered phenolic antioxidants are:

2-tert-butyl -4, 6-di net hyl phenol ;

2, 4-di net hyl - 6- (1' - met hyl undec-1"' -yl ) phenol,

2,4-di met hyl -6-(1' - net hyl hept adec-1"' -yl)ghenol, 10

2,4-dimethyl -6- (1 -nmethyltridec-1" -yI ) phenoi ,

2,4-dinmethyl -6-(1' -met hyl tetradec-1"'-yl)phenoi and m xtures thereof;

g’ g xt Ey @g flc%jlghir@rﬁiecﬁtﬂéﬁbﬁc a%ﬁ%hﬁﬂﬁ&%&e a melting point of above 20° C in

2, 2" - met hyqr@eretmbg(mscgld@t:@qn ﬁemmrqmmemr)ablyghemegmgpomt is above 25° C and in

i denebi s( 4pa5t‘ ta%\;e %W’t & Eﬁ@.\g ke thﬁeﬁﬁr or t}loether-ester has a melting point of more

ethylldenebls obut
(et hyl enepthan Qy‘éﬂmgndehtg m gsgliq gtrpemttemmry urey Riglarabiythenmeliing paintdpakavat e] .

(Anspruech Z5p ¢ RAA bhiieulePARRBIZ0 eNs are for instance wherein in conponent b)
the sterically hindered phenolic antioxidant is

2-tert-butyl -4, 6-di met hyl phenol, 2, 4-dinethyl-6-(1" -nethyltetradec-1"' 20

yl) phenol mémcuémmféﬁed &éﬁ@ﬂfy hﬁﬂﬁ‘re@ PRERINE Bhtidkddahts are:
di - | auryl h| o- di - pro i on -stearyl -thio- di-propionate or a mxture
'Ii'ﬁﬁy{phﬁﬁ‘@f er

t her eof . red is a conposition wherein in conponent
b) the st @4Jaﬁdaétw|J3L(m'dﬁém9|uﬁdrwvlw ;ﬂnenalntzmauﬁétnﬁ-a@ -ﬁ'a’éthylheptadec—1'-yl)phenol

i 1 2l Ao memiiec goapw%-'h) S EU LR L d@pﬁuwio@enq

Ila, IIb, ildﬂmxmlkdlsaherbbﬁb arnldcl lic are krnown ang | argely itens of Cent
comer e, M aNpRE S22 e ik @gﬁ@&
to 1000 ppa?-retbydehebis(4, Geil-mﬁ-lg.nylphﬁnot) he2 Zkethyblgemetxmm.ﬁajlqterhmtwphmmﬁr 2,2

(Anspruch exanpl e, present in an anmount from 50
pmto 200 S%r{ebp efera y %?6&%?%8‘8) ppmto 1000 ppm based on the wei ght

of t he 5naIQrgen cont ai ni ng nononer. (Anspr uch 9)
(ethylenebis(oxyethylene)bis[3-(5-tert-butyl-4-hydroxy-m-tolyl )propionate]. {&nspruch 8§}

Specific compositions are for instance wherein in component b) the sterically hindered

phenolic antioxidant is 2-tert-butyl-4,6-dimethylphenol, 2,4-dimethyl-6-(1'-methyltetradec-1'-

20 yl)phenol or a mixture thereof and component c) is di-lauryl-thio-di-propionate, di-stearyl-thio-
~ di-propionate or a mixture thereof. {Anspruch 8)

Most preferred is a composition wherein in component b) the sterically hindered phenolic
antioxidant is
25 24-dimethyl-8-(1'-methyltetradec-1'-yl)phenol
and component c) is
di-lauryl-thio-di-propionate. {&nspruch 7)

The compounds of formulae Ia, Ib, lla, lib, lic, llla, lllb-and liic are known and largely items of
30 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 8}



5 The ratio of conponent b) to conmponent c) is, for instance, from1:10 to
10: 1. (Anspruch 10) In a specific enbodi nent of the invention the
conposition contains additionally a sterically hindered phenolic
antioxidant different fromthat of conponent b), a phosphorous containing 10
stabilizer, a 2-benzofuranone stabilizer, a sterically hindered am ne |ight
stabilizer or a UV- absorber. (Anspruch };) Further additives, such as
fillers, pignents, optical brighteners etc. may al so be present. Exanples
of stabilizers and further additives are given below. 15 1. Antioxidants
1.1. Al kyl ated nonoohenols, for exanple 2,6-di-tert-butyl-4-nethyl phenol,
2,6-di-tert-butyl -4- ethyl phenol, 2,6-di-tert-butyl-4-n-butyl phenol,

2, 6-di - i ; ' !
SEST e o okt el

cyl ycl ohexyl p , 0
di - t er t - butPmM 108-PPRLIA, 1800 PPN dased oR 3he Ivsight &f §'¥wmear@nfqmwamoa9mer-
branched i nakfigudigle chains, for exanple 2, 6-di-nonyl -4-net hyl phenol . 1.2.
AIkvith%onetthohenoIs, for exanple
2, 4-di ottyl thionmethyl-6-tert-butyl phenol, 2,4-dioctyl- 25
t hi onet hyl -Thenatiovficoipomdnt bPtoottipeaéntic i8] lonab@ite, froai Ny RN Ol (Anspruch 10}
2, 6-di - dodecyl hi onet hyl - 4- nonyl phenol . 1.3. Hydrooui nones and al kvl at ed
hvdr oaui nones, for exanple 2,6-di-tert-butyl-4-nmethoxy- phenol,

2, 5-di -t ar tin laudpetifiy émbadimeat of the, ibveition et corpositiynl icontaing Gitiditionally a sterically

3 5 e Mgt ol AR S Gy S S A
st ear at1@, Istab{iRer ad2-bereofurdmang| stabillzgr raostenidady infleredi gnaine lighit. stabilitec oo &\BI s,

for exanpl 44{ 3-tocopherol, y-tocopherol, 6-tocopherol and
m Xt ures t%@%@?ﬁ%@é‘%“ﬁ* ). -8 1.5. 0-. N and S-benzvl conmpounds, for

exanple 3,5,3 ,5 -tetra-tert-butyl-4,4"-di hydroxydi - benzyl ether,

oct adecyl - = e Da; r ri s fla XY -
Sl - ar e P s s GRS GitebSiERIGHoR ol el fo BicER
tris(3,5- diB@expéswmtyngarmm Bxthecadditivesategiventielqw 5

tert-bygyl - 3- hydr oxy- 2, 6-di net hyl benzyl ) di t hi ot er epht hal at e,

bi s(3,5-di-tert-butyl-4-hydroxy- benzyl)sulfide,

i sooctyl - 3,15&!9&@{5' but yi - 4- hydr oxybenzyl ner capt oacet at e.

1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2,6-di-tert-butyl-4-
ethylphenol,  2,6-di-tert-butyl-4-n-butylphenol,  2,6-di-tert-butyl-4-isobutylphenol,  2,6-

20 dicyclopentyl-4-methylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-
di-tert-butyl-4-methoxymethylphenol, nonylphenols which are linear or branched in the side
chains, for example 2,6-di-nonyl-4-methylphenol.

1.2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-
25 thiomethyl-6-methylphenol, 2,4-dioctyithiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethyl-4-
nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxy-

phenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-
30 cyloxyphenol, 2,6-di-tert-butylhydroquinone, 3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-

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

1.4. Tocopherols, for example o~tocopherol, B-tocopherol, y-tocopherol, 3-tocopherol and

mixtures thereof (vitamin E).



1. 6. Hvdroxvbenzvl ated mal onates, for exanple

di oct adecyl -2, 2-bi s(3,5-di-tert-butyl-2-hy- droxybenzyl) nmal onat e,

di - oct adecyl - 2- (3-tert-butyl -4-hydroxy5- net hyl benzyl ) mal onate, di- 10
dodecyl mer capt oet hyl - 2, 2- bi s(3, 5-di -tert-butyl -4-hydroxybenzyl ) nal onat e,
bis[4-(1,1,3,3-te-

t ramet hyl but yl ) phenyl ] -2, 2-bi s(3,5-di-tert-butyl -4-hydroxybenzyl ) nal onat e.
1.7. Aromatic hydroxvbenzvl conpounds, fd- exanpl e
1,3,5-tris(3,5-di-tert-butyl-4-hydroxy- benzyl)-2,4,6-trinethyl benzene,
1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-2,3,5, 6-tetranme- 15 thyl benzene,
2,4,6-tris(3,5-di-tart- butyl 4- hydr oxybenzyl ) phenol . 1.8. Tri azi ne
g"i{pg,“;‘?ig 11820 X2 b S -he qunds, for examplg 383 8elratert-butyl-4,4-dihydroxydi-
ani | i no) - 1benzy tetherzmetgdecyM hydroxy-3 5-d|methylbenzylmercaptoacetate tridecyl-4-hydroxy-

2- oct y| mer gapkiQad hiiryibeityimercdptohddidts, P Whd(3 52 I EbRYNARYdrbBBLAZy)Emitiel | bisd-

azi ne,

2-oct yl frer (ﬁ%l‘bbldylﬁ-WH(ZSG-leﬁthylbﬁﬂly'hﬂ!ﬂ'merﬂiﬂﬂ}aihteo(y i@ Sxdijtert-batyA-hydraxgt ne,
2,4,6-tris - 5 ={Jiazine,
1,3,5-tri sg%%)gulﬁqégﬁst& P Qéll!;t bgﬁ}gx%en- %ﬁﬁ%&gﬁﬁ%ﬁ%,
2,4,6-tris(3,5-di-tert- butyI 4- hydroxyphenylethyl) 1,3,5-triazine, 1,3,5-

tlrgs(%eﬁZSHéqfl rOMoshzy bt Qﬁé? q%l RKkARbIE ibetadscyRR Y Hidl3,5-dRterrbuityi BZhyre-

di met hy! - 2 dEybenzghmalgpaty) dlm;ade@»@t{&%btﬁwrﬁslwﬂww#wawbenzyl)malonate di-

di et hyho3, %oéécyhﬁ‘ér&aﬁ%stwl 2‘&-&%@5}&&&%&% RhyPmalonate,  bis[4~(1,1,3,3-te-

di oct adecyl 3, 5-di -tert- dr oxybenzyl phosphonat e

di oct adecyF’aﬁﬁfwwytyﬁﬂ?%ﬂyuzg%%@&?‘t%ﬂ g'h‘ir B%H’SSSV’P pRbERRRR e, the cal ci um

salt of the nonoethyl ester of 3,5-di-tert-butyl-4- hydroxybenzylphosphonic

Zmihgdr Oxysm&mm&éﬁg”ﬂ%ém% 'E 8)§‘> |§(§r -dl-tert-gutyl-4-hydroxy-

(3, 5- di -t abeni)tyd 64rimsttyiosieheny| ),4-isE sai-Rrt-butyl-4-hybfoxgbénz9i)-2,3,5,6-tetrame-

6- (3. 51§| &:h i!?/')ba{utq\‘qg Aﬁﬁ%ﬁ*’?ﬁ\'@ﬁ% MS%;%%@B}Q ﬁl dwth rnglcf))- or peola;/nheydri C
al cohol E;b e or et Y Hﬁ&p ookt anol , oct adecanol

1, 6- hexanedi ol , 1,9- nonanedi ol , ethylene glycol, 1, 2 propanediol neopent yl
gl ycol, thi,qdi-ethvle ol , ol ,
pent aer yt hgw@ﬁ% f%r %lfﬁ I so aﬁﬁ&éﬁf{?&% '6 (Bisréeﬁ@%h&ff h%rx)ﬁ‘y

dr oxyet hyl rolisey & p-tdazine, aun2tectyimercapi-4,6ibig(d didirteetetaydid4-hydroxyanilino)-1,3,5-tri-
trinmethylh edy L ARy | Fojek:

4 hydr oxynothor Ao meRBEL e s BLBRANG 4 yrgrphonan)-1.8.5-rezipe, 248t
of 6-(2805-6, ﬁwdetedmmmdmmmm&mwm; o i 35-4is(315-di-tent-butykd-hydroxyben-

pol yhydric e. I ecapgls.

1, 6- hexaneéyz}%&?%aﬁona%el‘d% t%ﬁ’b‘&hrM%P Q’?d“e“ﬂgﬁ’g'?gﬁa%g &ﬁ nggpentyl
gl ycol , t hitisé3, éﬂh&er@»@lﬁrwmxyplmrwbm@u&hgxwdno -1,8,bitriazinehy | ene gI ycol ,
pentaerythritol, tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyet hyl )ox-

1.9. Benzylphosphonates, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho-
25 nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-butyi-4-hy-
droxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate,

the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid.

1.10. Acylaminophenals, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N-
30 (3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

1.11. Esters of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric
alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9-

nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy-



am de, 3-thiaundecanol, 3-thi apentadecanol, trinethyi hexanediol,

tri met hyl ol propane, 4-hy- 10

dr oxynet hyl - 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. 1.13. Esters of
3.5-di-tert-butyl -4-hvdroxvohenvl acetic acid with nono- or polyhydric alco-
hols, e.g. with nethanol, ethanol, octanol, octadecanol, 1, 6-hexanediol,

1, 9-nonanedi ol , ethylene glycol, 1,2-prqpanedio|, neopentyl glycol,

t hi odi et hyl ene gl ycol, diethylene glycol ,”15 triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate, N, N -bis(hydroxyethyl)ox-
am de, 3-thiaundecanol, 3-thiapentadecanol, trinmethyl hexanediol,

tri met hyl ollgneoglyael, tdethylene glygglmpentaervihrifahotsisthwdxpethyl)isocyanurate, N,N'-bis(hy-

7-trioxabi @act ' : i :
1. (55 o1 HEVELGDARAE, Slfeuncerdhel S ERBnBscana, etyheranadl, rimeino
N, N - bi s( 3, propgnet 4-hydropymethyl-1-phospha-2,6, 7-trioxabicyclo[2.2.2]octane.

but yl - 4- hydr oxyphenyl pr opi onyl ) hexanet hyl enedi am de, N,

N -bis(3,5-di-tert-butyl -4-hyd phenyl ionyl)trinmethyl enedi am de,

N, N' - bi §( 3,16121Estexs of :(3.Hrdicyclg -AMETONY propinia agid withaneng= or polyhydric

N, N - bi s[ 2- , 5+d| - A2 h y r oRi, 1 1 de
(Nau- gar d(aﬁfkkéiégst@%ﬁ%ﬁgﬁt}# ?Ibég%@ﬁ' %&P&%@& X?cr%%ﬂl'écw%%fg J\ﬁ‘?gg&jﬂn 0
1. 16. Anmi niethylenei givaokidy7-Bropansdiobneapentyl iglyeol, thodiethylensiglycop distiyignediycsl, & ne,

N, N - di - secsyiyisne! WycBr, Ph&ierRAfRE! aﬁ&ﬂﬁ?drogyethy_l)isocyanurqte, _N,N'-bisé(%cy?xygthyl)ox-

N, N - bi s(1, 4-di metHyl pentyl) - p- phenyl eénedi arm'ne, N, N -bi _sngel-
net hyl pent yAMide,_3sHusipdecaig), é}ﬁ%ﬁi@,enta ecanol, trimethylhexanediol, trimethylolpropane, 4-hy-

N, N - bifg( 1-dr&tymdtwymgi_nbépmr-zeb,ﬁmﬁd)@a@gm@[ﬁizmocté\%eN' -dicy 30

cl ohexyl - p- phenyl enedi ami ne, N, N -di phenyl - p- phenyl enedi am ne,
N, N - bi s(2- napht hyl ) - p- phenyl enedi am ne,
N-i sopr opy| .18, -E¥6S \0F 3(5-@itetyligreHydekydRenyNacdticdadd MWith hdreH tor |pblybidriehdco-
4 L‘yﬁl‘ gﬂg;%oqu.e@ggwgﬁswgz R RS betadedana, ! 6-Rekanadib, 16 Toranedid,
4-( pb tol :Jewéﬁeaglpwl % pltzmnwbg_ml hmeopef\itwglyibﬁﬁm&l}i?th?iehé ghlico !l, diethylene glycol,
sec- butyl - p= nyl enedi am pe, .di n m._n a | . e

31 sopriBponangAIm avest ently AR Py e, AEN R dexyetnynox-
N (4-t art - camigié, pdvéhigundedanol [HthiapbatadetanolNinpretythex@nediplh trimétiylalptopane, 4-hy-
octyl ated dj ' ol ztert-octyl di phenyl am ne,

bt y1 - ST sGeoes o TR B A e o

4- n- butyl - am’nop nonanoyl am nophenol ,
4- dodecanoyl am nophenol , 4- octadecanoyl am nophenol,

bi s( 4- et hopypNierubd 818 fadie e Ehlihidryis bR M Bl RS tbRkRNO!

2,4 -di am A, 4 -

met hyl 20, 4'builil-drhydactyphenyliprapisniidhexamethlebedigrbile e, N-bis(3chrli-tpesbutybd -y draxye,

1, 2- bi s(ph - AN 4Rt O (S B EJE ! i -

b 2 PSR el kNI LRGSRt 4 typpmonspropionyiny
drazide, N,N’-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethyljoxamide (Nau-
gard®XL-1, supplied by Uniroyal).

25  1.15. Ascorbic acid (vitamin C)

1.16. Aminic antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, N,N'-di-sec-bu-
tyl-p-phenylenediamine, N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-ethyl-3-
methylpentyl)-p-phenylenediamine, N,N’-bis(1-methylheptyl)-p-phenylenediamine, N,N'-dicy-
30 clohexyl-p-phenylenediamine, N,N'-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyl)-p-
phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1,3-dimethylbutyl)-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-



phenyl - 1- napht hyl am ne, a m xture of nono- and di al kyl at ed
tert-butyl/tert-octyl di phenyl- am nes, a m xture of nono- and dial kyl at ed
nonyl di phenyl am nes, a m xture of nono-and 10 di al kyl at ed
dodecyl di phenyl am nes, a m xture of nono- and di al kyl at ed

i sopropyl /i sohexyl - di phenyl am nes, a m xture of nono- and di al kyl at ed
tart-butyl di phenyl am nes, 2, 3-di hydro- 3,4g-di net hyl -4H 1, 4-benzot hi azi ne,
phenot hi azine, a m xture of nono- and dlalkylated tert-

butyl/tert- octylphenoth|a2|nes a m xture of nono- and di al kyl at ed

tert- octylphenothl

NN N R LB RS SaotiBimin, BRTIST SR ABRTR - agpbthyiagine. Nephenyi 3 naph-

met hyl pl perthylarﬁmyél cﬂgmwmeﬂbhémwﬁih@,ﬂbﬂexample p,p"-di-tert-octyldiphenylamine, 4-n-butyl-

bi 2,2,6, 6- -
> 55 6 ¢ eraIRREIPL B eingoRan. 450386 inophanct, dogeganoyaMinophenol. 4. Ly

absor ber s asuthdetgivylanimdphiensler Bls@Q'nélhdxypBer(yBamiﬂedr Q)Gvdllmblht)/lbﬁlimétﬁylaﬁih@d-es
0 X ol % 5 BB A, A8 iane, -
2- (5' -t ert -rhethyli4.4-didmyjinydiphapiimethanke) b2rbisi2rmethyipbenyl)aminolethane, 1,2-bis(phenyl-

220y il dpiind oA, BB 4B IABBRE G4 1B8  icayiea -

2-(3' .t ert -phenyl-mphtiytanung:- 5' mixkrd)of phano- rayid) dislkylatedr tenisbutylitert-aatgltiphenyl-
2-(3' -sec- bﬂlt{éﬁ oxybﬁényl) ofo: %Pr Ia)éﬂ%ﬁi‘éﬂpmw;}hgﬁﬂéﬂﬁr{e'saé%lﬁurezof(lﬂonc?%nd

hyd 4' -

2y( éoxéa di cgglgﬂated{ Wdewlmpnqggé;yplagg ynixtoeenefompnerzand: dialkylated isopropyl/isohexyl-
2 (3 5 bl iRt EXRERE K iofo: B HIBRRNSHIRRRG NGRS, 2.3-ahycro-
(2-octyl oxy%%rﬂmmlwléﬁhw Psn@m;mes -PhRNGIRigEBS 7 Mixtureoefemono- and dialkylated tert-

2-(3' -tert- wért | penottigines! Bdure of mono- and dialkylated tert-octylphenothiazines,
oxy) car bonyl et - hydr ox henyl ) - 5-chl or gbenzotri azol e

2-(3' -tart- )Su{ ego Wt!l‘feoxyl-\‘ N(&-tetraphenyl -1,4-diaminobut-2-ene, N ,N-bis(2,2,6,6-tetra-
met hoxyrsr bﬁéth yi 'bbﬂd-l PréRamettiyl éi'lbhiﬁﬁﬂféenzo'[5|k(Q,ZZQ$,6~tetramethylplpend-4-yl)sebacate

e bony 122 h&r’tﬁﬁ?@%ﬂm@ﬁ@Bﬁﬂ%zgﬁé%-te&memylprperidnn4—ol

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

et hyl ) pheny, zotriazol.e o
2- (3 -tert-%—g—ﬁﬂ{m@ws e ' ' | oxy) car bonyl et hyl ] -2' - hydr oxy-

phenyl ) benzotri azol e,

2- (ﬁy d?@g;?% 5% (2’-“1_—&9Fgggéﬁe%'yléﬁcwukﬁlg:¥+r) gﬁg@?«% C}Z@{dj 2, eth;}i&rehylfb%%
s o et hyltaam s?43'(51-¢&te&-t81tyl-2bhydmwhﬁmmﬂf¥bmaﬁolb,e m-mmwe—wmwo| ]
e e o s 780
poI yet hyl erfertBiyCathydwamhen eCRSHERUEC 213 Sert-byi? Byeiomy-5-methylphe-

L o i s oot
benzot r3%az d'|ygroxy-4 -octyloxyp henyl enzotnazo?e, 2-(3’%‘-6 |-tert-amyl-2'-hydroxyphenyl)beynzotnazolg,

2-[ 2" - hy dr o 8.bid(é,oldirhethylbBhZy PR hjaroRishihyybenzdidazated I 0B Lzl dag M2 iyrixg sy ] be
" (2-octyloxycarbonylethyl)phenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyl-
oxy)carbonylethyl]-2'-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-meth-
30 oxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonyl-
ethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-5'[2-(2-ethylhexyloxy)carbonylethyl]-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-



5 zotriazole. 2.2. 2-Hydroxvbenzophenones for exanple the 4-hydroxy,

4- met hoxy, 4-octyl oxy, 4-decyl- oxy, 4-dodecyl oxy, 4-benzyl oxy,

4,2' 4" -trihydroxy and 2'-hydroxy-4,4'-di net hoxy derivatives. 10 2.3.
Esters of substituted and unsubstituted benzoic acids, for exanple
4-tart-butyi phenyl salicylate, phenyl salicylate, octyl phenyl salicylate,
di benzoyl resorcinol, bis(4-tert-butylbeny _zoyl)resorcinol, benzoyl
resorcinol, 2,4-di-tert-butyl phenyl 3,5-di-tert-butyl-4- hydroxybenzo- ate,
hexadecyl 3,5-di-tert-butyl-4- hydroxybenzoate oct adecyl

3,5-di-tert- | - 4- hydr ox n- at e, t 4, 6-di -tart-but hen
3150 di -t o t VR TeOR YRR AP hemi- s bdage Wity poleHPE BURY)
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conpl exes of 1-phenyl -4-1auroyl -5-hydroxypyrazole, with or wth- out

addi ti onal I | gands 2 6. Steri cal I y hi nder ed am nes, for exanple
bi s(2, 21%, ste bstitute; bati beazoic agids, for example 4-tert-butylphenyl

bi s(2, 2,6, 655"@}!5@ |séﬁc§]htﬁebbt9&5hér®\4§éllcﬂﬁfee dibenzoy! resorcinol, bis(4-tert-butylben-
bis(1,2,?2, pent ame | peri ate

bi s(1-octyl %Bvi)tegorfme' élené?w arﬁﬁqrﬁppl ﬁ%ﬁilﬁ@# patylpbgrybmgert-butym hydroxybenzo-
bis(1,2, 2, 6ath; mxatedyes Bydi-t¢ht-Bitpies-hydrébeénzoate, octadecyl 3,5-di-tert-butyl-4-hydroxyben-

R ostqa??r&éthﬁifv e'-teﬂmbéﬁin%ﬁé? SR ASThG FirobBotRRE and Suctini <

acid, l{isear or cyclic condensat es of -12-

N, N -bis(2,2,6,6-tetr rreth | - 4- eri nedi am ne and

2 tart- oot yekeauas. ol exainiecBY e syabyl-Gpetmiaciviate, 1so0ch G oyanc-p,pdiphe-
iris(2, 2,6, @lé@,ﬂétarrmew &cﬂb@ﬁéthdﬂ&rﬁbhﬁté %éthﬂC&-fc@érﬂ)-B-methyl -p-methoxycinna-
tetrakls(2 2, -tetra- nethyl-4- pltgerld yl) 3, 4- but anet et r acar boxyl at e,

1, 1'-(1,2- @gﬁaﬁgm Froyang §-(rgetgyl-gp me g)mcgﬁ@nate methyl a-carbomethoxy-p-methoxycin-
namate and N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

20
2.5. Nickel compounds, for example nickel complexes of 2,2'-thiobis[4-(1,1,3,3-tetramethyl-
butyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands such as n-
butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate,
nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert-

25 butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe-
nylundecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or with-
out additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,

30 bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, 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



t hyl pi perazi none), 4-benzoyl -2, 2,6, 6-tetranethyl pi peridi ne,

4-stearyl oxy-2,2,6,6-tetranethyl 5 piperidine,
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i ?_ g: 2% "i" é\] Bﬁ(%g@' %@ﬁt[t?f ﬂgﬁ% 9l)hee§ame hylenediaminé’ and 4-cyclohexylamino-2,6-

pi peri dyl oxdichdorbai8;5-jria2ine 4 anedrideryatd eofyi Ietstﬂaammopropylammo)ethane and 2,4,6-tri-
N, N - bi s- fo

(

NI 51T O S (4 G585 Rt 2 esprmpotorane (045 . No

4- met hoxy rrE[ﬂiB@B()éf%Fﬁl), arondensate ofi 1,6rhexanediamine and 2,4,6-trichloro-1,3,5-triazine as well

1,2, 2, 646- t Y, y

poI y[ me hyﬁ%po'g’y %aﬁi}%}'%\%’( %b@ﬁ% }nﬂ'l 02266 ?’n tﬁtr%nethy(lglg?rlldd f ?oxa e

reaction pr[m-ﬁﬁn)}al -(232 Q@rtetrametwﬁrmerwybmmdacmnmm wi NH(1,2,2,6, 6-

2,2,6,6-tet i -0Xa- .

12 2. 0. o JenEnet iR daBsefunfide, | undecy 77,0, erametnyi. e

4, 4' - di oct yaZéij@sOa‘;ﬂlmiWe@ng a Ml%i@gf@uﬁmflT,H%Q-tetraznetbylr?cﬁmoyw}ecy -1-oxa-

5,5 -di-t eré 8-’3&9%%&;?1&5&4 s?de%aﬁ&" ‘iﬂéecé{)idm&Ydh?d% 0 13684, ZW%éﬁIhhbﬁ'ﬁM-

2- et hox -'et hyl oxani - b1 s( -dlmstl\ﬁmamno prop 2)

2- tho%? 5- mquylswcyrbozvl) at(ﬁm@é!mwplwyaﬁaen% s Nol'Rig fogmyl- N .s(zz 6, 6-tetrame-
thyl-4-piperidyl)hexamethylenediamine, a diester of 4-methoxymethylenemalonic acid with
1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-
piperidyl)]siloxane, a reaction product of maleic acid anhydride-c-olefin copolymer with
2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-aminopiperidine.

30
2.7. Oxamides, for example 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-

5,5'-di-tert-butoxanilide, 2,2'-didodecyloxy-5,5"-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxanilide,
N,N'-bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2"-ethoxanilide and its mixture



-13- wth 2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, m xtures of o- and

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

p- et hoxy-di substituted oxanilides. 2.8. 2-(2-Hvdroxvohenvl)-1,3.5-triazines,
for exanple 2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)- 5 1,3,5-triazine,

2- (2- hydr oxy- 4-octyl oxyphenyl ) -4, 6- bi s(2, 4-di net hyl phenyl )-1, 3, 5-tri azi ne,
2- (2, 4-di hydroxyphenyl) -4, 6-bi s(2, 4-di mgghyl phenyl ) -1, 3, 5-tri azi ne,

2, 4- bi s(2- hydr oxy- 4- propyl -

oxyphenyl)-6-(2, 4- dinethylphenyl) 1, 3, 5- triazine

2- ( 2- hydr ox 0 X 6b|s en -1, 3. b-triazine

2 o YT R e e, TR B R0 Mk o s

1, 3, 5-t r i azxasilides and mixtures of o- and p-ethoxy-dlsubstututed oxanllldes

2- (2- hydroxy-4-tridecyl oxyphenyl)-4, 6-bi s(2, 4-di et hyl phenyl )-1, 3, 5-triazi ne
, 2 10 .

[ 2- hydr Oxyﬂ_ﬂwﬁ&mwmkﬁwaﬂ4 6-trisG2-bydroRy-~4-odtylexyphiepyl}t, 3, 5
-triazige, _

hydr oxyg4 (BRSPS, SOy AUSPR R LG4 Smetyiehenyiy 1.2 S-teioe, 2 5
-triazine, (2,4{dmydroxyphenyl)-4 6-bis(2,4-dimethyiphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-

|( ﬁg?ﬁ; ?/:Oﬁé #%Heﬂ@?é (gﬁyd%eﬂylﬁﬁ%nﬂré’ﬁw hie2” LELRGBI Ao pRelins o

2-[ 2- hydr omethylmf@nuwr&ﬁc;rlagmaode(%ydwmgwwmp% bis(2.4-dimethynheaylhy | -

phenyl)-1, 3, §5~Tt dzﬁ\é' D%2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2.4-dimeth Iphenyl -riazin 2-
ar (()>2<yt] s AL V&tébfﬁh? fﬁrﬁéﬁ)pggwmgp%@z 4dnm%thyl) i -
2,4,6-t Mﬁ _jSg@(
2- (2 hy(rjlrz[h%dhen Iq)ﬂ(l éroﬁy% met hox hen I ﬂfeﬁ%ﬁ@% )]Iﬁi‘.sltﬁlgﬁné“@-{ti e
5 (- nyar oxgeusep gyt roy)<§9r8;a S hrmerhenr b SraaC s oRpYohan: bi < 2.
4- di nmet hyl 5 - 3-dddet -b
R et S e o e s
N, N - bi s(’s g@-ﬁ?%ﬁn De, gr.‘géf'nygroxy-#hexylo phe¥1yl 8. |pﬁenqu 3,5-triazine, 2-(2-hy-
l;l, N |- bi15|( 3, die)ojm-meTbxyplfeyylﬂekumhenyg)ﬂp:?smdzmeopl ae ﬁ'le?d‘lWIO)dyel-@ -butoxy-2-hy-
-sal i cyl oy) ani no . bis azij de
oxani || e rSSRRBRAGA S Rrdoe . SRS B BTy RS S Bheny.
“, “: - g I ac et1)B_ ﬁ-ﬁ}@mﬁl Zdﬂ*hydibﬁ.}l-#-@-l(Z-zﬂhﬂh?j)M $-(0§$)|-2-g)55dr(zxypl§gﬁ)(bxﬁp?ényﬂﬂhﬁdﬁﬁséiﬂ-de,
-bi s(s i n i razi de. . Phosohites an
’ T rhéyBhan i PR5ERRTY | O

ohosohoni t enyl phosphite, diphenyl al kyl phosphites,
phenyl di al kyl phosphites, tris(nonyl phenyl) phosphite trilauryl phosphite,

SO f SO et et oty
i phosphi { AINTH(EaIbREYEFHED LN mﬁa§rqnﬁhbtawr4y%’quwgmermmm@rwhy@azme,
bi s(2, 4-di ﬂlléﬂﬁ@(éﬁh@ﬂ}’i ﬁﬁﬁ%lée%&(ﬁynﬁlﬂbnébﬁ?ﬂsﬂ Rydr&zide, oxanlllde |sophthaloyl
(2, O i, Latacoy! HisPh Memﬁ@dﬁ AR NN bis(salicyl-
di i sodecyl Mﬂ@?@&eFWWtQﬁP &y & cetyladipoyl dihy , (salicy
bi s(2, 4- di -oyBéatypPHiydraBidemN, NybiBiaaItyloyHthiopropionyl dihydrazide.
25
4. Phosphites and phosphonites, for example triphenyl phosphite, diphenylalkyl phosphites,
phenyldialkyl phosphites, tris(nonylphenyl) phosphite, frilauryl phosphite, trioctadecyl phos-
phite, distearylpentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-
30 cumylphenyl)pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)-
pentaerythritol diphosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphosphite, tristea-
ryl sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6-
isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenzjd,g]-1,3,2-dioxaphosphocin,  bis(2,4-di-tert-



pentaerythritol diphosphite, bis(2,4,6-tris(tert-butyl phenyl)pentaerythritol
di phosphite, tristea- ryl sorbitol triphosphite,
tetrakis(2,4-di-tert-butyl phenyl) 4,4'-biphenytene di phosphonite, 6-

i sooctytoxy-2,4,8,10-tetra-tert-butyl-12Hdi benz[d, g] -1, 3, 2-di oxaphosphoci n,
bis(2,4-di-tert -14- butyl-6-nethyl phenyl)nethyl phosphite,

bi s(2, 4-di-tert-butyl-6-nethyl phenyl) et hyl _phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-nethyl -di benz[d, g] -1, 3, 2-di oxaphosphoc
in, 2,2",2"-nitrilo-

triethyltri , 3 , D' -tetra-tert-butyl-1,1' -hbiph | -2 2'-diyl hite],
5 ct byl hex S petiaery ety bispite, sk ort by e iipheielys BSSHIR. o
% bu}g y: l— 5- @iiusro-2,4(821 (ﬂteﬁ'aItélit-btl@r-‘tz-hﬂmlyi-dlﬁ@ﬂ]glrfglhﬁ,i-diaxapﬁbsﬁh@oﬁﬂp R Rhhitrigie.
e foll ow 0 | ar ) iall r.red: . =
e (2, 4° QP PLVBRLER A Sleft BriREd FhpteRi foliitorantel. 2ayhenisyss o
tri s(nonyl piactestdbltyphdShiphére)-2,2dlyljpBoSpHite, / 5BUEIHS)ethy-2HB 1 BridéEbialyphenoxyP)
(@) 3050 AT IIEEpI® 7o Tty GG (O O (CH) 3C 0(0H)3 6 0 15
(CH33C -~ OP\ X P-O _~C(CH3)3 OO (D
The following phosphites are especially preferred:

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

10

(CH3)3C C(CH3)3 (CHa)aC C(CH3)3

% 2
(A) HC—CH p—F P—O0—CHCH;T—N (g
o O o
(CH,),C

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

(CHa)ac - -3

(CHy),C C(CHy),
o]

P—o0—CH,CH(CH)cHcH, (©)
/ 2 41 1g) Ty

e
(CH,),C

C(CH,),

IO O\
CH C—<: ;?—-O—P X P—0—<‘; :>—C CH
15 (CHy), \O 0, (CHy), (D)



C(CH3)3 (CH3)3C -15- C(CH3)3 0 (CH3)3C H3 OP P-OCH3 pp- (B C(CH)3
(CH3)3C CH3 H3GCCH3 OO (F) H37C18 OP X P-OC. BH37 6 O P-OCHZCH3 (G
OOHICCCH3 -~ H3C CH3 2 5 5. Hydroxvlam nes, for exanple
N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne, N, N-
di octyl hydroxyl am ne, N, N-di | auryl hydroxyl am ne,
N, N-di t etradecyl hydroxyl am ne, N, N- di hexadecyi hydr oxyl am ne,
N, N- di oct adecyl hydr oxyl am ne, N hexadecyl -N- oct adecyl hydrox- yl am ne,
N- hept adecyl - N- oct adecyl hydr oxyl am ne, N, N-di al kyl hydr oxyl am ne derived from
hydrogenated tallow am ne. 10 6. Nitrones, for exanple
N-benzyl - al pha- phenyl ncteine, N et hyl - 4CBp& et hyl ni trone, Noctyl -
al pha- heptyl nitrone lauryl o ha-gndecyl ny.trone,
h

N-t et radecyl - al ¥§Lop't r oNg, &_hgxa- aéﬁha- pent adecyl ni trone,
Eg Ph

N- oct adecyl al pha- h decyl niyro heXad® al - ept adecyl ni trone,
N- ocat adecyt al pha- pent\adecyl ni't rone, ON- hept gdecyl - al pha- hepta 15

decyl nitrone, N octade®CHZa] pha- hexaded9HiQ rone, nitrone derived from

N, N- di al kyl hydr oxyl - am ne derived from hydrogenated tall ow am ne. 7.

Per oxi de scavengers, for exanple esters of (3-thiodipropionic acid, for
exanple the lauryl, - stearyl, nyristyl or tridecyl esters,

mer capt obenzi m dazol e or the zinc salt of 2fmercapt @H,20 benzi m dazol e, zinc
di butyl di t hi ocar bamat e, di octadecyl disulfilde, pent alerxt hrltol tetrakis(13-
H,C—C—CH,
(F) HyCz—O0—P. X P—0—CgH,, O—"P—OCHCH, (g
o o] H3C\
C CH
i-lsc CH3 — 9

5 5. Hydroxylamines, for example N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-
dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-
dihexadecyihydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydrox-
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from
hydrogenated tallow amine.

10
6. Nitrones, for example N-benzyi-alpha-phenyinitrone, N-ethyl-alpha-methyinitrone, N-octyl-
alpha-heptylnitrone, N-lauryl-alpha-undecyinitrone, N-tetradecyl-alpha-tridecyinitrone, N-
hexadecyl-alpha-pentadecyinitrone, N-octadecyl-alpha-heptadecyinitrone, N-hexadecyl-al-
pha-heptadecyinitrone, N-ocatadecyl-alpha-pentadecylnitrone, N-heptadecyl-alpha-hepta-
156  decylnitrone, N-octadecyl-alpha-hexadecyinitrone, nitrone derived from N,N-dialkylhydroxyl-
amine derived from hydrogenated tallow amine.

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-

20 Dbenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-
dodecylmercapto)propionate.

8. Polyamide stabilisers, for example copper salts in combination with iodides and/or phos-
phorus compounds and salts of divalent manganese.



dodecyl mer capt o) propi onate. 8. Polyam de stabilisers, for exanple copper
salts in conbination with iodides and/or phos- phorus conpounds and salts of
di val ent manganese. -16- 9. Basic co-stabilisers, for exanple nel am ne,

pol yvi nyl pyrrol i done, dicyandiam de, triallyl cyanurate, urea derivatives,
hydr azi ne derivatives, am nes, polyam des, polyurethanes, alkali netal
salts and al kal i ne earth nmet aI salts of qbgher fatty aci ds for exanple

cal cium stearate, 5 zinc stearate, magnesium behenate, nagnesium stearate,
sodiumricinol eate and potassium palmtate, antinony pyrocatechol ate or
zinc pyrocatecholate. 10. Nucleating agents, for exanple inorganic
substances, such as talcum netal oxides, such as titanium dioxide or
mlaEnlesi um oeﬂtﬁzslc @zftammssfor @aarhplaahagmme pu%r]\fmmarouaonqordﬁyemahwg, tr&lﬂyl

al kaline earth nmetal s onpounds,. such. as ar boxyl i.c
el ds. and. (otanuEe, & dePlafes. SR8 damanysy Bk, Bivaniee, poliennes, Al

di phenyl aceanhetal saits dnd atkdiineneasrthonetabdaits obhngmrdamdmmwixlampmmmnf stearate,
compoun c ion Qnomer speci a re are
1,32, 4 i Silrgf: Qgﬁa}gtg élﬁiﬁ?@ﬁﬁ%@ﬁe@q&%ww 5%%rate 236t riciNoleate &n tggm

1, 3: 2, 4- di (peémitate taintilndnyopyragdtéchotitener) znerpyrdcatechalatd.

1,3:2,4-di (benzylidene)sorbitol. 15 11. Fillers and reinforcing agents, for

exanpl e cal ci um carbonate, silicates, glass fibres, glass bulbs, asbestos,
talc, kaol i). Nutleatingegenismios eXsnaple norganisisubstantes, swl:labyalcmm nietal oxigesbsuch

bl ack, grap %ﬁ&nmn’l’%&ﬂé %g@r&b@dgﬁ%&é ‘%séﬂg%%géar%?ﬁéQ? F sty & gn%fe?%t S

synthetlcf ers rtrves Xa FICeT set
| ubri cal® s, alkatine sprth aretals;porgarie compeunss) %@9 asguena-i qre;mlycemqvl;esaosds and the

flowcontr t@ﬂﬁe?éo? egFK-{eﬂ‘?&uthér%k Rl &dipik E@igeéigj%h% gﬂgtu?&@&‘ts'édlyﬁiﬁdc&h& IC

agents and FT%J enzo ur anones an or exa
t hose di sc|Qf§eelu enzoate,polymeriggempoungs, such as ianig copplymars onamers); Eaa@la"w. s.

5, 216, 052 2 6612 -
E O i L R e ) ek

phenyl | - 5, 74eaelspeditel, Bfeﬂm?edngl@tfqpm epe)soraitol.
5, 7-di -gsert-butyl - 3-[4- (2- st ear oyl oxyet hoxy)phenyl] benzof ur an- 2- one,

g:;dlbl tS[er5t7 fohELt s buUt vl 5 3- (4 [ 2- )’g\édrox Ietcgﬁxxlé% Xal)eE)esméé)tLgrngsszres,]

3- (4- acet oxglas3, butb] askiebtpk pthlenkdolin,miéa,aridin-suktate,- rbethwmwﬂmydmxﬂeammon
3-(3,5-di nP‘&IQéQ Ql%bl?l{e\,/%tagg 'ﬂ&ﬁ'%pig?l s o Rbefs & GtheF tatupéitp%&%&z Qynthetic fibers.

20 12. Other additives, for example plasticisers, lubricants, emulsifiers, pigments, rheology
additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic
agents and blowing agents.

13. Benzofuranones and indolinones, for example those disclosed in U.S. 4,325,863;

25 U.S.4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611;
DE-A-4316622; DE-A-4316876; EP-A-0589839 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-

30 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.




furan-2-one, 3-(3,4-dinethyl phenyl)-5,7-di-tert-butyl benzofuran-2-one,

3-(2, 3-di net hyl phe- nyi)-5,7-di-tart-butyl benzof uran-2-one. -17- The
additives are conveniently added in an anmount from0.01 parts to 10 parts,
preferably from0.05 parts to 5 parts and in particular from0.1 to 3 parts
based on 100 parts of the hal ogen containing polynmer. Wth the exception of
the antioxidants described under item 1, 47these additives are typically
added during the conpoundi ng stage of t he hal ogen containing 5 polyner. In
a preferred enbodi ment of the invention a conventional antioxidant, such as

for exanpl Joned above der item1, is i tjona nt i.n the
conposi ti oﬁ'—heﬂﬁﬂﬁ’&?s ?rﬁrctol%?"'%{g@ q‘#’%é" an, gfmepn éq{"(%h %q\%l%yﬁ]o r&dﬂ'@gﬁrﬁ?% for
ef<anpl e cl @i 005 pai€to St peris! a:wemlspartlouhr fromnd.$ to 3 mrﬁasedfonl 108 ﬁararuf t?e

pl asti cers. s, ar ive OW. ou ta
conpounds TR &8&8&&?'&"%&?@'“&%&6@85 ex ﬁ"%!h&;"f‘ g&&‘t‘ﬂ;&? ??Fﬂ?‘#] ?ﬂ‘lﬁ'ond
ar e typi calthgsezdditiveshare-tyficallytaeided llunmg thé eorapaunelingostagenof the ihalogen bmntg{hlag es.
These | §tt§)r @,{egzconpounds fromthe series of the aliphatic saturated and

unsat urate . Z2car boxyl ates, of the aliphatic saturated or unsaturated
Ca22car boxyl ates, which are substituted by at |east one OH group or/and

wh ose ¢ hai I{\] ﬁ ep? %éa Eﬁﬂg%ﬁ%npé’f tﬁé rAvgﬁtﬁ)B %gfhv?ﬁt{dﬂgf &th?%gn o ngchsoa_%i)g}ér

aci ds), I'C car es contarnrn

at ons, of tmtlpmdgbouaubwweathssmmnawmemtmhemmsitiqned or substituted
by at |east one OH group and/or by Cl1_16al kyl, of the phenyl-Cl_

16al kyl car boxyl ates, or of the unsubstituted or C7_12al kyl -substituted

phenol d0es, Yesrfugheraadditives, whishd cary eptionayrhey added rdge tiopiexample glasical PVC
mer capt i deSstanfiizBfs, INBriceRBY P@;ﬁ{eht%xme?é% Padicérs "ExaniBié A8 gReR W | ates. 25

Exanpl es to be mentioned the zinc salts of the nonoval ent carboxylic acids,
such as acetic acid, propionic acid, butyric acid, valeric acid, hexanoic

acid, oena Ein%cé ' gundgq;narwi@ nittdl dompélefadecani ¢ aci d, 2-et hyl hexanoi ¢ aci d,
pelargonlc ecanol C_acl yndecanoi ¢ aci d, _ dgodecanoi c acid,
Pr1 Gecano AN Gging CRTTPALEIS YHEN EIRRY eoriein ® Z1-Grhone, S b eally gesmpt
af:i d, 1st Sates; ZinG lpdendaeﬁbdamzﬁé e@mmeﬁaaéé Thesb hledardcdrpsMadsinor theesarids
ol eic aci ri ci ept a Jel aC| canoi c
aci o benerff VS aihate sAbirted 2o pregtiesitf €Ll Gt an et seRir e 7
di met hyl hy dmeatyiatet’@] ccaminoxylates, whidh ate&substlmm;dlby@t Iqaslt aneyOEIrgroupcorendavhose
tolylic chain is interrupted by at least one or more than one O atom (oxa acids), of the cyclic and bi-
cyclic carboxylates containing 5-22 carbon atoms, of the phenylcarboxylates which are un-
20 substituted or substituted by at least one OH group and/or by C,.,.alkyl, of the phenyl-C,
sealkylcarboxylates, or of the unsubstituted or C, ,,alkyl-substituted phenolates, or of abietic
acid. Zn-S compounds are typically zinc mercaptides, zinc mercaptocarboxylates and zinc
mercaptocarboxylates.

25 Examples to be mentioned the zinc salts of the monovalent carboxylic acids, such as acetic
acid, propionic acid, butyric acid, valeric acid, hexanoic acid, oenanthic acid, octanoic acid,
neodecanic acid, 2-ethylhexanoic acid, pelargonic acid, decanoic acid, undecanoic acid,
dodecanoic acid, tridecanoic acid, myristylic acid, palmitic acid, lauric acid, isostearic acid,
stearic acid, 12-hydroxystearic acid, 9,10-dihydroxystearic acid, oleic acid, ricinolic acid, 3,6-

30 dioxaheptanoic acid, 3,6,9-trioxadecanoic acid, behenic acid, benzoic acid, p-tert-butyl-
benzoic acid, dimethylhydroxybenzoic acid, 3,5-di-terf-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



aci d, dinethyl benzoic acid, ethylbenzoic acid, n-proyl benzoic acid,
salicylic acid, p-tert- octylsalicylic acid, and sorbic acid, cinnam c acid,
mandel i ¢ acid, glycolic acid; zinc salts of the divalent carboxylic acids
or of the nonoesters, typically oxalic acid, malonic acid, succinic _18
acid, glutaric acid, adipic acid, fumaric acid, pentane-1, 5-dicarboxylic
aci d, hexane-1,6- dicarboxylic acid, he ne-1, 7- dlcarboxyllc aci d,

oct ane- 1, 8-di carboxylic acid, 3,6,9- trioxadecane-1, 10- dlcarboxyllc aci d,

| actic acid, nalonic acid, maleic acid, tartaric acid, malic acid,
salicylic aC|d col dlcarboxyllc acid (n=10- 12) pht hal i c aC|d

i sopht hal | @¥8ci tary g‘é’ cPUPKAGID Bimagic A, RpRea’yIphtiga bPH"ﬁcﬁQ!F‘ hexanesfl.6r he
di - or tri efdafjoxyiRlf dde hébtaﬁé-ﬂﬁdléa’%yéiéyﬁ‘dltacld‘—aro%mlﬂ &dﬂﬁib@)‘éyhct ﬁerdcafa b,‘g

hemnmellitic acid, trimellitic acid I‘OITE||I'[IC acid, citric acid

al so so- calfiexgd %@Pﬂa@e@icazbﬁ»eﬂ'%a%dmc@p@sn‘@lonm?@ MARS AFid. tarkaric agid, “'H'ﬁc
thi ogl ycol ate, salcho adi prglyeml daéabom@aausmﬂmczw bhthanwbmsoisa;smnanélaam

ner capt pr i 0 Zj nc tate

bt 8P o draP BRI ast e yapEhals seif iand of Il 91 PRRBTSRlhe &i-arigtavalRnt i s
10 | a:JI’ yI t mamnyliataudsT{wcauymemigfdumbea%udatrﬁnénmefaerdabymn@nmbm clh‘lic acid and
acet yl acet gpe et one, di t hane as as tes

acet oacet | @80 ocagﬁ@g IZ"%&‘?EQQ’%{&%O‘“&H"LC&W ﬁg §:j Zinc @&9@ colgie, F'Ecal o)
possi bl e t dhiosaticylates gmmbcs-uzootwhngllywataﬂs:mcsmsdaaptaprbpbnatex|zsthe tmlamte zmc
hydr oxi de, nc _carbon c zinc carbonate sul fi

Yo ag tioaten S ARG BediRplonbndt, - SheBRNdodinBlade o ald 'Engiley °

havi ng1Q t daurg@biorealdten at ons (zi nc soaps), typically benzoates or

al kanoat es, preferably Ceal kanoates, stearate, oleate, laurate, palmtate,
behenate, versatate, hydroxystearates and hydroxy 20 ol eates, ricinoleate,
di hydr oxystlbarzine enolptes care - irefieydblyc andates , of acetylacetone: henzoyacetsne adibenzoyl-

ol eate, Vern?éilt\&fee?s \Pélf%oéﬁcﬁat fﬁéeioa%ﬁé’éﬁzggﬁd)ﬁé%ogi%ega@%h& Efég)ﬂﬁﬁﬁéfeﬂ@r €

particularly erre |t|ontot cit i nC conpoun s al so
possi bl e t GCids & isalgmprssibig t@rﬁsmlranfg@wmrzgorpmd% suabgﬁéwmd@oﬁmhuﬂn@ﬂde

cal ci uRyCoRRREABNalebAsIERIFCEREsHES or AR RfiReUM conpounds or sodi um
conpounds, the ani oni c radicals corresponding to the groups listed for the

zi nc conmpounds. The preferred conpounds of this kind include al um nium

car boxyl at gt s p‘réfeﬁ'bﬂ% @sé b@&ﬁél%ﬁbas’i&ﬁhhé‘%ﬁb@kﬁ&éy |o@becar66ﬁyﬁ§%bidmé\7ﬁ1bb1)¥d | ate
| ate, such as basic alum ni um npnost ear at e

g{ upﬂagln 3?7: églscg&gg S glwq)ﬁ;@ typlp@lyé)gpéqaées or alkanoates, preferably Csaltl)ér?c;ates

stearate, oleate, laurate, palmitate, behenate, versatate, hydroxystearates and hydroxy-

20 oleates, ricinoleate, dihydroxystearates, p-tert-butylbenzoate, or (iso)octanoate. Stearate,
oleate, versatate, benzoate, p-tert-butylbenzoate and 2-ethylhexanoate are particularly
preferred.

In addition to the cited zinc compounds, it is also possible to use organic aluminium com-
25 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,
30 calcium stearate, aluminium octoate, aluminium-2-ethylhnexanoate, 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



30 cal cium stearate, alum nium octoate, alum nium 2-ethyl hexanoat e,
cal ci um 2- et hyl hexanoate, barium 2-et hyl hexanoat e,

pot assi um 2- et hyl hexanoate, alum nium | aurate, calciumoleate, barium

ol eate, calciumt-butyl benzoate, basic al um nium acetates as well as

al um ni um enol at es or magnesi um enol ates, such as al um ni um acetyl acet onate,
magnesi um acetyl acetonate and al so al um,gi um al cohol ates or nagnesi um

al cohol ates as well as the -19- correspoa I'ng barium conpounds. Al so to be
menti oned here are oxides, hydroxides, carbonates and basic carbonates of
the above-cited netals as well as their mxed salts with organic acids.

Typi cal ex&RfFesPONding basiom cemppunds.OAlsgafocke )mentigapd \Mg[e0are oxidesohydroxigesos
dol oni t e, @umohates afd b&ﬁb ba:%anétéé Br/tha%bévéslared rifstals @3 vl eM?théi?‘Hi)éd dalls W

case of alkaline 5 eart car boxyl at es and 2| nc_car oxyI at es it is also
possi bl e t @rdaRic méftya'calr@saawles\mrﬂwa% HpH\EeP) Sa(Qil) Mg0: Mg(Oltla, CafOy,
Zn), so- Ca'MngaQibﬁfnh@Sﬁ&htﬁé)féBWéﬂ%% fatEVutmdﬁéc KL mm%@éntscmmewagéommanne

m xtures thereof can be used in amounts conveniently
of 0.00% t&adh "tﬁtﬂpe'ibam'vesﬁn@z'nﬁcarswat%s bis 4%#0 ppsgible;tg uge aé Hets, Bht |

10 based omQd BPMPEHY), IMC CANE BRANSESI R, sticHlledBVerbaed compBuriden al so be
obtained as m xed salts (coprecipitates). b Polvols Suitable conpounds of

this type are for exanple: 15 pentaerythritol, dipentaerythritol,
tri pent aer yihbrdebéribed bhaélrdompbhﬂds%rpﬁlﬁlﬂfﬁ%&herbbl ¢antbey/lsedas Bmaants of e.g. 0.0001

o, i S0t servaenty g B0 tord, BBARY or ol o5 S5, DB o etk oy Vel o

| eucr o4@, tbased btry td0paristdihalpgescomaining pelymen dihey tan 4lgo be obtained as mixed salts

t et r amet hyl nol (TMCH), tetramethyl ol cycl opentanol, tetranethylol-
cycl opyr an ﬁ?‘ip%‘i?@;@%g di gl ycerol, polyglycerol, thiodiglycerol, or

1- 0-a- D gl ycopyranosyl -D 20 mannitol di hydrate as well as pol yvinyl al cohol
and cycl odw; and al so condensates of such polyols, typically

di pent aery adi pate, glycerol oleate, glycerol t(oleate, and the

li ke. TNmSuﬂ@bleaemmundspbihlstmmq)@rﬁtf@r@xymnhto| sorbitol and the

g} S 20 Chgri g%nﬁb%ﬁﬁil S difbritae hﬁ{o‘? rt’i’l?&\ta&ptﬁnﬂpl &(élh@eﬁ?l@lgh?pa\-l? eé.méwaletﬂw nt
g. O. , convenl erably, of lto
10, parts wﬂmtbweleths%éamwylpﬁmmet Bis#jmetaylgiRropape, mbpt@hémlhtes )soméyhte
1. 3- Di car beyrtite, HREBIAE NMannitol, xylite, inosite, lactose, leucrose, tris(hydroxyethyl)isocyanurate,
palatinite, tetramethylolcyclohexanol (TMCH), tetramethylolcyclopentanol, tetramethylol-
cyclopyranol, glycerol, diglycerol, polyglycerol, thiodiglycerol, or 1-0-a-D-glycopyranosyl-D-
20 mannitol dihydrate as well as polyvinyl alcohol and cyclodextrins; and also condensates of
such polyols, typically dipentaerythritol adipate, glycerol oleate, glycerol trioleate, and the
like. TMCH, pentaerythritol, dipentaerythritol, sorbitol and the disaccharide alcohols are
preferred.
The polyols can be used in an amount of e.g. 0.01 to 20, conveniently of 0.1 to 20 and,

25 preferably, of 0.1 to 10, parts by weight, based on 100 parts by weight of component (i).

¢) 1.3-Dicarbonyl compounds

llustrative examples of 1,3-dicarbonyl compounds are acetylacetone, butanoylacetone,
heptanoylacetone, stearoylacetone, palmitoylacetone, lauroylacetone, 7-tert-nonyithio-
30 heptane-2,4-dione, benzoylacetone, dibenzoylmethane, lauroylbenzoyimethane, palmitoyi-
benzoylmethane, stearoylbenzoylmethane, isooctylbenzoylmethane, 5-hydroxycapronyl-
benzoyimethane, {ribenzoyimethane, bis(4-methylbenzoyl)methane, benzoyl-p-chloroben-
zoylmethane, bis(2-hydroxybenzoyl)methane, 4-methoxybenzoylbenzoylmethane, bis(4-
methoxybenzoyl)methane, 1-benzoyl-1-acetyinonane, benzoylacetylphenylmethane,



Il'lustrative exanples of 1,3-dicarbonyl conpounds are acetyl acetone,
but anoyl acet one, hept anoyl acet one, stearoyl acetone, pal mtoyl acetone,
| aur oyl acetone, 7-tert-nonylthio- 30 heptane-2, 4-di one, benzoyl acet one,
di benzoyl met hane, | auroyl benzoyl net hane, pal m toyl benzoyl net hane,

st ear oyl benzoyl net hane, isooctyl benzoyl net hane, 5-hydroxycapronyl -
benzoyl net hane, tribenzoyl net hane, bis(49gethyl benzoyl) net hane,
benzoyl - p- chl oroben- zoyl net hane, bi s(2-hydroxybenzoyl ) net hane,

4- met hoxybenzoyl benzoyl net hane, bis(4- nethoxybenzoyl)nethane
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benzoyl - f orma}lhanenmmaﬂphénytaz:etylnmﬂmmpl chis(tydlohekarroydmethane, dl(plvaloyl)methane
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Epoxi des and epOXI di sed ty acid esters In this connection, epoxidised
esters 18f U4t él!‘ﬂd%’eﬁ’i‘ﬁw r?i@t?ﬂé‘? 2.5ite by yeight, based;onr 400 PRISDYONSight of PV&pe
seed oil, are to be nentioned in particular. 15 The epoxy conpounds are
prefer abI y ] .g..,0.1 part by weight, based on 100 parts
by wei ght &f SisicnTal SrrA RHf 0.1 to 30, preferably of 0.5 to 25
parts by mtrﬁ‘ﬁonnéabﬁﬁbmldlééﬂ epmrs of fitty aidsgfiim néturad sgueees) sudh as sdytbiean oil
exanpl es ar om% 0%995 L{iadl eNe S oxi di sed linseed oil, epoxidised
fish oil E P2’ ’taé'ﬁf RREORSY L RAMCUEE, 5 ot hyl hexyl epoxyst ear at e,
tris( e|d5xy|d' he pwpm)y smnganmds atecprefepably usesidd aumntsrofce;g. 0. epark byl weiglit, Dased on
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3, 4epoxycyawe@9hbxl§asndtowﬂ0@ parisapwwmai componeridilr Othey lexamples are sgpoxidised

epoxi des  angyyBltaMienls 'epiitiisyé finsdbd B, SpBRASE fisrdite xR AMow, medyIBiiR dri22ed.

i nter

ethylhexylepoxystearate, tris(epoxypropyl)isocyanurate, epoxidised castor oil, epoxidised
20 sunflower oil, 3-phenoxy-1,2-epoxypropane, diglycidyl ether of bisphenol A, vinylcyclohexene
diepoxide, dicyclopentadiene diepoxide and 3,4-epoxycyclohexylmethyl-3,4-epoxycyclo-
hexanecarboxylate.
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.
25
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
» X
H,C”~ “NH CH,

wherein Z is CO,CH,, CO,C,H, CO»n-C12Has or -CO,C,H,-S-n-C, H,; .



alia, in US-A-5 492 949, US-A-S 519 077 and US-A-5 543 449. 25 e)

Di hvdr opvri di nes and pol ydi hydropyri di nes Suitabl e nononeric

di hydropyri di nes are the conpounds described, inter alia, in FR A 2039496,
EP- A- 2007, EP-A-362012, EP-A-24754 and EP-A-716123. Preferred conpounds are
those of formula ZZ 301 | H3C NH CH3 wherein Z is CO2CH3, CO2C2H5,
C2-n-C, 2H26 or -C02C2H4 S-n-C, 2H25 . - 234 -Pol ydi hydr opyri di nes are

pref erably conmpounds of the followwng forrula OOROOOO Rr'Al Ol I O
L TOI I OOl I HBCNCH3 1-13C NCH3 HBC NCH3 HmHnNn H k wherein T

IS unsubsti yl,..5 he aning as T. ngar
nunber s froﬁndl'wgwﬁ%srso%ﬁl, lpfé}%\%al&l? ogﬁgg%'%h ioﬁdegﬁeendefﬂﬁ‘@ngf {o%&st her
r an aI5 epe- or cycl oa] kyl enebi snet hyl ene

et hyl ene, pragpyl ene, butylen
group of the|-(fcP ? P type. Dt 010, X is oxygen
or sul fur. Su i li n EP- A-286887. The
(pol y-) di hydi&byr ifdi Qg |d P
conveniently |i a nt of
parts by wei g bafed &l d-ggartrg ofélt"

H m

Tont ai ni ng pol yner
y, of 0.005 to 1,

k

wherein T is unsubstituted C,.,,alkyl.
5 L has the same meaningas T.

m and n are numbers from 0 to 20,
kisOor1,
R and R" are each independently of the other ethylene, propylene, butylene or an alkylene-
or cycloalkylenebismethylene group of the -(-C_H, -X-), C H,, type.

10 pis2to8,
tis 0to 10,
X is oxygen or sulfur.

Such compounds are described in more detail in EP-A-286887. The (poly-)dihydropyridines
15  can be used in the halogen-containing polymer conveniently in an amount of 0.001 o 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.

20  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
25 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).
30



Thi odi et hyl ene- bi s[ 5- net hoxycar bonyl - 2, 6-di net hyl - 1, 4- di hydr opyri di ne-3-carb
oxyl ate] and 1, 4-dihydro-2, 6-di nethyl -3, 5-di carbododecyl oxypyri dine are
particularly preferred. 20 f) Perchl orates Typi cal exanples are those of
formula MCl04)n, whrein Mis Li, Na, K, My, Ca, Be, Zn, A, Ce or La.
Dependi ng on the valency of M the index nis 1, 2 or 3. The perchlorates
can be conplexed with al cohols or etheraogl-cohols. Each perchlorate can be
used in different standard forns of presentation; e.g. as salt or agueous
solution of the salts or of the free acid 25 applied to a substrate such as
PVC, cal ci lidoka €.and 58 iidES Or hydrotalcites, or can be obtained by
chem cal ite with perchloric add. The perchl orates can
be used in The chemigal compesition of these icompoundsriy kndwm tid hen Skiled) person, 3.g. from
parti cul ar I3 Rl bl ya_Rf, A2 EY PN O VA=Y , based on 100 parts by
wei ght of %Eoﬁp%&gélaﬁ’%843@@2Ep5ﬂ?@3§’0@2%?§%g%§1d zeolites The chem cal
conposition of these conpounds is known to the skilled person, e.g. from
DE- A- 38435 = A5 a.‘g;lq}_,ﬁ nds of the
hydr ot aI%ci %@dﬁ?ggéﬂgﬁg eoﬁeﬁgg%%gr‘ééﬁéetdﬁgﬁggﬁgéa o?rr?uirogﬂpilaﬁw M2+1- x0
M3+x0 (OH) 2( AnMX/1ag®dO" (x ¢ (QH)2{(Ar ei) g/n VMBH2Q one or (Hre of the netals

sel ected fromthe group consisting of My, Ca, Sr, Zn and Sn, 10 M3+ = Al or
B, An is awhergion of valency n, n is a nunber from1lto 2, 0 <x < 0.5 m

ias) 3a ngr?rb elr_ll\sllsj)zeg%%e bPmeR of the nfetdls séébted frorm titd brolip Snsidthg of Mg 8806h, 3000,

10 M =AlorB,

A" is an anion of valency n,

n is a number from 1 to 2,

0<x< 0.5,

m  is a number from 0 to 20.
15

Ccoo-

, S04, HSO4™ Ccoo",
2 or HPO42'

A" =OH", ClO4", HCO3", CH3COO", CgH5COO", CO32"

(CHOHCOO)zZ‘, (CH2000)22', CH3CHOHCOO", HPO3
is preferred.

20 Iltis also possible to use hydrotalcites comprising LiOH or Li2CO; ("solid solution”).

Examples of hydrotalcites are

Al,0,.6Mg0.C0,.12H,0, Mg, sAl(OH),,.CO,.3.5H,0, 4MgO0.ALO,.CO,.9H,0,

4Mg0.AL,0,.C0,.6H,0, Zn0.3Mg0.Al,03.C0,.8-9H,0 and Zn0.3Mg0.AL,0,.CO,.5-6H,0 .
25 Compounds of the =zeolite series (alkali metal alumosilicates or alkaline earth metal

alumosilicates) can be described by the general formula (IV)

Mx/n[(AIO2)x(SiO2)ylwH20  (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,
30 Mg, Ca, SrorBa, orZn,

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.



(CHOHCOO) 22-, (CH2000) 22 , CH3CHOHOOO , HP032- or HP042- is preferred. 20 It
is also possible to use hydrotalcites conprising LiOH or Li2C33 ("solid
solution"). Exanples of hydrotalcites are A1203. 6MyO. C02. 121120,

My46A12( OH) 13. C03. 3. 5H20, 4MyO. A1203. CO2. 9H20, 4MyO. Al 203. CQO2. 6H20,

ZnO. 3MgO. Al 238. CA2. 8- 9H20 and ZnO 3MyO. A1203. CO2. 5-6H20 . 25 Conpounds of
the zeolite series (alkali netal alunosilbicates or alkaline earth netal

al unosilicates) can be described by the general formula (1V)

M/ n[ (A 02) x(Si 02) y] . wH20 (1V), wherei nnis the charge of cation M Mis
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H20 it Jit I X- d
Y—zeE)IZ:at(:)eI |[%e°;ﬂr?,)ﬂ[\$%9 ra ﬁ ﬁ%ﬂ'w m%ﬁ?}l{?ﬁ 1o F’Fﬁg’sl Wﬁl z:qh mifl \tl)vg regfesen'?gd
by the par tar e zeolites vhicht ay ke rapresenteti byHike partialloncomptates exohahge afttbersoditn

at ons, Qﬁ) 'io P(% o]rOZ t such as
(Na, K) 70Al 1%%“%?&(:% %Bl—'ﬁ% %5‘%‘3{(%@ ﬁ% 8 ‘?’?i kLo

KONa3[ (1810 ANaX)sAES),1Q4, - 20450 1GEQNIAGY) 4810, éoﬂa@l, KN, [(A1Q3).,(SI0,),.] . 27
Na20' Al 203'(3 to 5) Si02 (3.5 to 10) H2O [zeolite P] 15 Na20' Al 203" 2 Si02

(3.5-10)H20 {zeolite MAP) or the zeolites which can be represented by the
partial or conplete exchange of the Na

Other suitable zeolites are:
Na20'Al203°(2 to 5) SiO2'(3.5 to 10) H20 [zeolite P]
15 Na20°'Al203°2 Si02'(3.5-10)H20 (zeolite MAP)
or the zeolites which can be represented by the partial or complete exchange of the Na

atoms by Li atoms, K atoms or H atoms, typically

(Li,Na,K,H)10AI10Si22064 . 20 H20, KgNa3g[(AlO2)12(Si02)12]. 27 H20,

K4Al4Si4016'6H20 [zeolite K-F], NagAlgSig00g6.24 H20 zeolite D, such as described in
20 Barreretal., 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 1Z-218, as

described in US-A-4 333 859; zeolite T, zeolite LZ-220, as described in US-A-4 503 023;
25 Na3KpAlgSio7072.21 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; Na30Al30Sig60192.
30 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
M20eAIl,030xSi0,eyH,0 (IVa), wherein xis 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 X is 2 and y is 3.5



atons by Li atonms, K atons or H atons, typically (Li, Na, K, H 10AlI 10Si 22064 20
H20, KgNa3[ (A102)12(Si Q2)12] 27 H2O, KA4A14Si 4016' 6H20 [zeolite K-F],

Na8Al 8Si 40096. 24 H20 zeolite D, such as described in 20 Barrer at al., J.
Chem Soc. 1952, 1561-71, and in US 2 950 952. The following zeolites are

al so suitable: K offretite, such as described in EP-A-400 961; zeolite R
such as described in GB-A-841 812; zeoliae LZ-217, as described in US-A-4
503 023; calciumfree zeolite LZ-218, as described in USA-4 333 859;
zeolite T, zeolite LZ-220, as described in US-A-4 503 023; 25
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MAP of fornula We, wherein xis Preferred
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P-3 is very,rare an ore hardly of any practical interest. The
structure qe?@ﬁpl‘?g’@f"%gésponds to the gisnondite structure known from

t he above Auithkis theo§copealfithie iftentior, Ut isalsoTpussibiy to usecthose finély rpatticulate witeA- 384

Cett agonal Terke SespS ABEliBigs wnifferg iépeiang deifleg g PRatl o
zeol i t d$ ofwatéresofubleyiperghanician grgainicAdispessants. dhedeanay bbadded ©7thd reattiers mixture

zeol 118 1GughFueld SUHE: Alnnlirddffon SFSBHERAH N1 U P Dependi ng on

the nmet hod o re ara I on alrn mnor anounts of other
zeolites. AsqxdemyzmllteaAzwlumezephtef, sadiumraeplite X and\spdiurp Zeplite 62are particularly

preferred.

A

D

The hydrotalcites and zeolites can also be naturally occurring minerals or synthetically
20  obtained compounds.

The hydrotalcites and/or zeolites can be used in amounts 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 weight of

halogen-containing polymer.

25  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, Ca{/2, Sr1/2 or Zn4/2; Z is CO2, SO2, (Cl207)1/2, B4Oe,

S202 (thiosulfate) or C202 (oxalate); m, if M = Mg1/2 or Ca1/2, is a number from 1 to 2, and
30 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-



Wthin the scope of this invention, it is also possible to use those finely
particul ate water- insoluble sodiumalunosilicates which were precipitated
and crystallised in the presence of 15 water-soluble inorganic or organic
di spersants. These may be added to the reaction mxture in any manner
before or during precipitation or crystallisation Sodium zeolite A sodium
zeolite P, sodium zeolite X and sodium z2&lite Y are particularly
preferred. The hydrotalcites and zeolites can al so be naturally occurring
mnerals or synthetically 20 obtained conpounds. The hydrotalcites and/or

zeolites caholiordethd iR tﬁé‘?&l‘ﬂtcﬁ adrie@ gGI Tﬂe %Iuhﬁ) safit coRfpouRdY &Ihtélyo Bé obtHinddt O

10 and, preferably, of based on :)arts by

vei ght of i @rﬁfg‘éﬁtﬂm @Pﬂ'f?ﬁjmﬂﬁl "5?7%?4679 S’QFS"DRF }?e{'{“i’ta?%f%é%ﬂ preRatian of such

d it
E(KI/QWS;)[H (2‘;&50 g iR %&ﬁ’fblé"éﬁ?‘ferﬁuré bﬁsilﬁﬁfgeéim% sfaﬂrdﬂfﬂp%unds are mdngm%a 1o

0.
or znl/2; Z2ujig Wm@wéfgce@ﬁ%oP?ffrai”mfé!!é@calc%ﬁzoséf%'?ﬁ'%%ﬁﬂw‘?ea@as' 'Bid“@ife ptio-
(oxal at @) da&ssei‘tel\bfﬁei\@adrﬂpwéo%@salﬂ@nﬁaonmﬂhﬁ froml to 2, and 30 in all

ot her cases r from froml and 4; o |Is a nunber
from2 to pl?asﬁ'HE‘ agumgcaabm@'&?)r@nla%)f%%@ng%ﬁé alumo salt conpounds of
formul a (V)sodlahmcdiumdtiiobeifeie §(NRD). (NgOQp(SQOQ)szz@}purrl ng minerals or

cach ot hor .PoRBUETFurouiiRBRID) PaGS R R C, ot o i ne, partially
crystal | i necatviumaaiomoefiate }{0aD).(AlROgRIC202)2.5H20)e form of a dried gel. The
o 11 0 1 JfPeRA iR Seie ROl ARl e R0 or Larati on of such
g:o(rjr_po_un_d;s {([Mpbgﬂhoe}@)ﬁNz@sb(C@w)rzAﬂ&le} occurri Ing alhu(rjm sa:t tcorrpounds are
Is':]r Lglt |r Ld?e{gsgﬁgpébgﬁ?)ﬁb‘gagzwoﬂg bﬁr e@gtra(rfil ?eumc)l %e; Ogiafrinl Ss of al uno
sal t conpodﬂugoaNeoqumNast(ﬁ@z)mrﬁﬁimonate {(K20). (Al 203) . (CR) 2. 2H2C},

sodi um al ungjehinBaY! digthEsalt( nl$\cal) Db bbesihkd By dhiihbds kKRG pet $8by cation
alunosul fite {(K20).(A1203).('S02)2. 2H20},
15  exchange, preferably from the alkali metal alumo salt compounds or by combination

precipitation (see, for example, US 5 055 284).

Preferred alumo salt compounds are those of the above formula, wherein M is Naor K; Z is
CO2, SO2 or (Cl207)1/2; mis 1-3; n 1-4; 0 is 2-4, and p is 0-20. Z is particularly preferably
COo2.

20 Other preferred compounds are those which can be represented by the following formulae:
M20.A1203.(CO2)2 . pH20 (la), (M20)2.(A1203)2.(CO2)2 .. pH20 (Ib),
M20.(Al203)2.(CO2)2 . pH20 (Ic),
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.

25 Sodium alumodihydroxycarbonate (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,

30 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:



cal cium al unooxal ate {(CaO . (Al 233). (C2Q2) 2. 5H2CG, 10 nagnesi um

al unot etraborate {(MO0). (Al 203) . (B406) 2. 5H20},

{ ([ My0. 2Na0. 6] 20) . (Al 203).(C02) 2. 4.1 HCG},

{([ My0O, 2Na0. 6] 20) . (Al 203) . (C02) 2. 4. 3H20} and {Qw0. 3Na0. 4120)

(A1203) (C02) 2. 2. 4.9H20}. The m xed al unosalt conmpounds can be obtai ned by
nmet hods known per se by cation 15 excha?ge, preferably fromthe al kali
"metal alunmo salt conpounds or by conbination precipitation (see, for
exanple, US 5 055 284). Preferred aluno salt conpounds are those of the
above forrruA)?hmé@m Mis Na or K Zis @2, S02 or (C1207)1/2; mis 1-3;
n 1-4; o Z‘. and is 0-20. Zis partlcularly pr ef er abl C02. 20 O her
preferred cﬁrﬂﬁghﬁwﬂdﬁ% afheush plastisisersaareh dimeti ehihalate, Bigthyh @hthelate valibety!
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are particul arlg preferred I nstead of the dawsoni t it 1s also gossr

to use silikenPEBuARRthRAte 2nd érphemd pBihglate asivellRs 'B‘P@Jes ehtihalatepsvch s Cos,

magadiite, & @méua/rpmmhtb@ef bﬁeh@mlnyﬂ@ Iﬂéﬁﬁélébhblés Ccafh QIRyIHﬁtﬁﬂa!eB ahl GAojLNt
of e. g 0.01 t 050, veni ently of ﬁartlcul arly pre é’r’ably

O 09O Sdichaherans, . ghs o et ) oo, ghai pFiheiie. B SR
cont al ni Ng phalae! dr-n-bc@l c'patua@t& ediSsobtityl amﬁaratég@mse ri@hﬁSbhtﬁa@er cﬁrsb,-décw
o sucr®l aitiaieclieosriden pRfHpb S brarubay ditnaiely po elian tae HRecifbuerof o
pht hal at e, alkyd hitalapds Mrmrlycbre@n@d layd bieacgthylhdkyh phiratate, i <isd- miyybhthalate
Bm E:: :: S %'d " i%o x?qul%%@gglh{%h?wgﬁ% e a‘sa ki\?\gp gwyth?/f) g%angar%t aetibrevratrjoﬁso D%qfwl-
octyl phthalate, di-2-ethylhexyl phthalate), DINP (diisononyl phthalate), DIDP (diisodecyl! -
phthalate).
15  B) Esters of aliphatic dicarboxylic acids, in particular esters of adipic acid, azelaic acid and
sebaccic acid
Typical examples of such plasticisers are di-2-ethylhexyladipate, di-isooctyladipate (mixture),
di-isononyl adipate (mixture), di-isodecyl adipate {mixture), benzyl butyl adipate, benzyl octyl
adipate, di-2-ethylhexyl azelate, di-2-ethylhexyl sebacate and di-isodecyl sebacate (mixture).
20 Di-2-ethylhexyl adipate and di-isooctyl adipate are preferred.
C) Trimellitates,
typically tri-2-ethylhexyl trimellitate, tri-isodecyltrimellitate (mixture), tri-isotridecyl trimellitate,
tri-isooctyltrimellitate (mixture) as well as tri-C, ;alkyl trimellitate, tri-C,_, alkyl trimellitate,
tri-C, qalkyl trimellitate and ri-C,,,alkyl frimellitate. The last-mentioned trimellitates are
25  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 (triisotridecyl trimellitate).
D) Epoxide plasticisers
30 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;



5 phthal ate, di-nethylcycl ohexyl phthal ate, dinmethyl glycol phthal ate,

di butyl glycol phthalate, benzylbutyl phthal ate and di phenyl phthal ate as
wel | as m xtures of phthal ates, such as Cra and C&"al kyl pht hal at es of
predom nantly |inear alcohols, C& o n-al kyl phthal ates and C& o n-

al kyl pht hal ates. O these are preferred dibutyl phthal ate, dihexyl

pht hal ate, di-2-ethyl hexyl phthalate, di27m-octyl phthal ate, di-iso-octyl
pht hal at e, di-iso-nonyl phthalate, di-iso-decyl 10 phthal ate,

di-iso-tri decyl phthal ate and benzyl butyl phthalate as well as the cited
m xtures of I a r { I
pht hal at e, o -%ﬁseh %;ﬁ?bﬁh?%dl& lita b&%ﬁé\@@@’@%ﬁ %@% &bﬁfﬁhgatnga&vmml%EWe
aI so known gbxootamidietbylammgiml abbrevi ati ons DOP (di- octyl phthal ate,

- 2- et hyl Q%ateﬁﬁer DI NP (diisononyl phthalate), DIDP (dilsodecyl -
pht hal at e) hﬁ}ﬁbs ' e'rs ofs al i phatic dicarboxylic acids, in particular

esters of aPjsak e)sa,mreies &F sugh phaspheria pgid getprcarec triputyl W9§9"@éﬁ teR: gty of
such bl &t | gt A1 xbinnsiiy bRsiaiac Rafirand] - bR 0B MONEHAS)

di -i sononyl adi pate (m xture di -1 sodecy] i pate (m xture), "benz

adi pate, bethegphatat gresyldiphgay! ePh‘éﬁPtheettH?'I‘%kylPho&E’éﬂtﬁt dricrgsyl ZPBQQWﬁtﬁe@W
sebacate and di-i sodecga sebacate (m xture) Q,?D 2- et hyl hexyl adlé)ate and
di - i sooct yltrigdeneyt ghagpeatps Eﬂ-@rﬁt@@‘exﬂ)l)hpﬁpm land at Beofos ﬁﬁlﬁnﬂ 95 (ex. FMC) are
tri-2-ethyl hexyl trinellitate, tri-isodecyltrinellitate (mxture),

tri-isotri d?éﬁé?;e?'ri mellitate, tri-isooctyltrinellitate (mxture) as well as
tri - C&Sal kyt) ¢tHibrinatdd ﬁy@t@arﬂoﬁg(ﬁﬁafmﬁ)kyl trinmellitate, tri-C7_9alkyl

trimel I1 tatl_z)ﬁnd tri- ‘alkyl trinellitate. The | ast-nentioned

tri msll %’ obtal ned by esterifying the trinmellitic acid with the
cor r espondilpd/onbstams| erg. xdutyl edeaté)r gienoxyathyl oleate; | tefratgidecfudurgl oleate and alkyl

tri -2-ethy|%?6<|¥4 trinellitate and the cited trinellitates of al kanol

m Xt ures. an(s%rd abbrevi ations used are TOTM (trioctyl trinellitate,
tri-2-ethyld)&lycol estérars.g.i diglye) benzoat®T™M (trii sodecyl trinellitate) and TI TDTM
(triisotridecyl trimellitate). D) Epoxide plasticisers 30 These are mainly

t he epoxi di sed unsaturated fatty acid, such as epoxidi sed soy bean oil. E)
Pol ynerioc Pefivitioas ged examplesof p aaﬂmetmfrgromSaM fond) arete bpdownidindie fajewinge
prepar ati oneffentB®op@: Yester plasticisers are: dicarboxylic acid, such as

adi pic acid, phthalic acid, azelaic acid and sebaccic acid; -27-
"Taschenbuch der Kunststoffadditive", edited by R. Géchter and H. Muller Carl Hanser

Verlag, 1989, chapter 5 S 341-442.

"PVC Technology", editor W.V. Titow, 4th Ed., Elsevier Publishers, 1984, chapter 6, pages
20 147-180.

It is also possible to use mixtures of different plasticisers.

The plasticisers can be used in an amount of e.g. 5 to 120, conveniently of 10 to 100, parts

by weight, based on 100 parts by weight of PVC.

25  |) 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. Géchter and H. Miller, Carl Hanser

30 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



diols, such as 1, 2-propanediol, 1, 3-butanediol, 1,4-butanediol,

1, 6- hexanedi ol , neopentyl glycol and diethylene glycol. F) Phosphoric acid
esters Typical exanples of such phosphoric acid esters are tributyl
phosphate, tri-2-ethylbutyl 5 phosphate, tri-2-ethyl hexyl phosphate,

trichl orethyl phosphate, 2-ethyl hexyldi-phenyl phosphate, cresyldi phenyl
phosphate, triphenyl phosphate, tricresylgphosphate and trixyl eneyl
phosphate. Tri-2-ethyl hexyl phosphate and (r)Reofos 50 and 95 (ex. FMC) are
preferred. G Chlorinated hydrocarbons (paraffins) 10 H) Fydrocarbons 1)

ol cat e and Siiefl el \HAEROR o AR, v°E: 5 WGl by & Kons o
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odi 1 og LS' ARk, Caeheh SREF RRAKS can FARGSHYENG TortHa. 468 g g SACE1S) ol bg
341-442. chmwﬁop@‘gym cedhonate, ‘ﬂolamrtm wliastonite, Eﬂagneﬂlgeﬂx‘dﬁx mmne%Wr S
1984, cBaptphlideP 3MEites,2 ﬁlaés47 fibfea? talblim! RadlnS ShBRS d@é el iRiel! é‘ﬁc%’ rrr?‘e‘{alof c

different p astl cl sers. astfclsers can be used I'n an anount

to 120, corlydiexidas, oprhen biacktasgnamlte (hatkds prefertedi ght , based on 100 parts by
wei ght of PVC. 25 it Suitable lubricants are for exanple: Mntan wax, fatty
acid ester, PE waxes, am de waxes, chioroparaffin, glycerol ester, solid or
li qui d par dkfPiomedisxes or al kaline earth netal soaps, or |ubricants based on

silicone, %lﬁtablé%at&?a?é? éieb%wmto'iﬁ’e @kllméon tsl‘y EAlCBimplestYf tbrgatit Hﬁmblﬁ@d

are al so descri b "Taschenbuch der Kunstsfoffadditive", edited

Chcht ert0an PRLTIGR cpEIon ik, FRalBCRb25t, VEiERpIO2, BrRE. spogls, sydhasonsbbuss.
Prior to b@nagooadldgfbehochk@saplmmanﬁe 'Eﬁfee"l'i@é Salsd hemickoHiddCth, Sis préferéd0 be
bl ended wi th the stabi [isers. ) Fill
rganic pigments are, for example, azo plgments phthalocyanine pigments, quinacridone
pigments, perylene pigments, pyrrolopyrrylidone pigments and anthraquinone pigments.
Further details are to be found in "Handbook of PVC Formulating”, E.J. Wickson, John Wiley

15 & Sons, New York 1993, p. 449 - 474.

m) Organotin compounds
The organotin compounds are, for example, organotin oxides, organotin sulfides, organotin

carboxylates, organotin mercaptocarboxylates, organotin mercaptides and/or organotin

20 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

25 Rq:Sn(SA)sn, 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 Cs-C1galkoxy or Cs-Cgcyclo-
alkoxy radical. lllustrative examples of such tin compounds are dimethyltin bis-carboiso-
octyloxymethyl mercaptide, dibutyltin dilauryl mercaptide, dioctylitin bis-carbo-2-ethylhexoxy-

30 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



-28- Suitable fillers ("Handbook of PVC- Fornul ating”, by E. J. Wckson, John
Wley & Sons, New York 1993, p.393-449) and reinforcing agents

(" Taschenbuch der Kunststoffadditive", editors R Gachter and H Miller,
Carl Hanser Verlag, 3rd Ed. 1989, pages 549-615) can be for exanple:

cal ci um carbonate, dolomte, wollastonite, magnesi um oxi de, magnesium 5
hydr oxi de, silicates, glass fibres, talcggr kaolin, chalk, mca, netal

oxi des and netal hydroxides, carbon black or graphite. Chalk is preferred.
1) Pignments Suitable materials are known to the skilled person. Typi cal

XA 8 s Syitate R B GUER Uotnpoblu G, & CRamiia ! ROl B Plourded?Sfinoolizlie

(Ti, Ba, Sb) suc a co green,
Cd( S, Se), Shifanatess amqbpnaoateﬁi, @minablepzamidessi wamndeei dl@yanﬂlamd%r geanidiees,

Grgani ¢ pi %Usﬁﬁrﬁné’é ?nelérﬂfne@xfl%iése anﬁr?d?:rr]cflbﬁm@é“tétrﬂzBlQE h@ih%ﬁ%é@uﬂétmﬁb@ Ahiito?

qui nacri do ménts, perylene pigme pyrrol opyrryl'i done pignents and
ant hr aqui n&@§5gmﬁmmop enals, haminewraeils) Pyrples: aminepymalesl aRd "gtharsbseth 88 PVC

For mul agi ngjescr#ée& inté¥ EII%:SQ{DEJ@WB (W1' 95-A-é%5ﬁ4ﬁpfiﬁ3-AW 5@%8198@4 E@-A‘H@

474. m Organotin compounds anotin con{)oun s are, for exa

organoti n Hl2JEEA-HIGHAGHUP ét% 7. , GBrAYB#8 19 DE-ABER By R.Rie-d-2 8241688 DFn

mer capt ocarpbpyyd %@%E-ﬂrgm}mw Eﬁm.s zmé lmﬁ-sam 659, DEURBH02867 28P-A-48 222,
mer capt ocar boxyl ate ide, dioctyltin_naleinate,

di but yl ti n GRafd147 ﬁc&%‘%@?@%?gr’*'z%ﬁéz (ﬁ%ﬁﬂ?ﬁﬁpﬁaﬂd BPHy PR LEhoat e oxi de and

ot her SnO conpounds, such as desribed, inter alia, in EP-A-573394. Suitable
tldes are, for ex structure

S5 R b a)THe EBBVe RBHgHeR optPhel BARESS tan 56 BASatLPHDP PolTEDs 1o saappe dLEg |
or car Eﬁgi’ﬂmﬁﬁﬂﬁp‘%‘fmgfﬁjf @oﬁﬁgor;‘;y"eg %’“”‘?Sh’?’é"a?“”“gﬂ‘é""’ ”dd“%"d’ ik
i i P f yse ysing KROwR ’%t”s Ak SIS
PR sl g ety ull
t {

or e b b oy mBire 8P blsB T it of shicdel nBulEobeichiES SABNOYE mpfbiiat bahbdalions
st ear atlé, man yubthmught irde theer tesirgd shape biekmown methiotly,| suck as agateindering, extruding,
monomet hyl tuﬁﬁb tigf m%@etsn?{%ringlo?%ﬁniﬁb” Jdddaqsd”‘We)Hhﬁfoq'm %Ud.ﬁa or processing

mer capt oet h Ssteara
by the plastisol process. The polymer compositions can also be processed to foams.

The final polymer compositions are suitable e.g. for semirigid or soft formulations, for

20 example for soft formulations for wire sheaths, cable insulations, floorings, tubes and sealing
profiles. In the form of semirigid formulations, said polymer 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

25 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

30 materials, floorings, textile coatings, wall coverings, coil coatings, crash-pad fims and
automotive underseals.

Examples of sintered applications of the polymer compositions stabilized according to this
invention are slush, slush mould and coil coatings.



n) Organi c nitrogen conpounds -29- Suitable organic nitrogen conpounds are,
for exanple, ureas and thioureas, am nobenzene sulfonates, am nobenzoates,
am nobenzam des, cyanam des, di cyandi am des, guani di nes, guanam nes,

mel am nes, indoles, am nocrotonates, tetrazoles, triazoles, substituted

am no- triazoles, mam nophenols, am nouracils, pyrroles, am nopyrroles, and
ot hers, such as 5 described, inter alia-30R DE-A-746 081, US-A-2 557 474,
DD- A- 652, DE-A-871 834, EP-A-174 412, DE-A-1 162 073, US-A-2 367 483,

GB- A-923 319, DE-A-862 512, DE-A-2 524 659, DE- A-1 544 768, DE-A-1 134 197,
EP- A-2 756,. DE-A-3 048 659, DE-A-3 602 367, EP-A-48 222, EP-A-41 479,

EP- A- 65 934, EP-A-22 087, EP-A-465 405 and EP-A-390 739. 10 The above
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the form of so-called masterbatches. The novel polymer conpositions 15 can

be brought |rﬁ%‘@’ﬁ%gaégi‘?tlé@'%'ﬁ@%t%fpfmﬁ@\m)ﬁ’é@ﬁ’)ods such as cal enderi ng,
extruding, injection noulding, sintering or spinning, and al so by extrusion
bl ow noul ding or processing by the plastisol process. The pol yner
conpositions can al so be processed to ans, The final polyner conpositions
are suitable e.g. for sern'rin'ld or soft for tions, for 20 exanple for

soft fornulations for w 2h ullati ons,, .f| oor| ngs, tubes and
sealing profiles. In the ?l’g@ Bal%t?? e d pol yrer
conposi tions are suitabl corati vg , foans, agricultural
sheeting, tubes, sealing profiles, office=filng, ext ruded profiles and

pl at es, roorlng films and panels, coating materials and artificial |eather
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OH
R, is hydrogen, methyl or a group { @) i A wherein
2

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 (lla),
(1Ib) or (lic)




autonoti ve underseal s. Exanples of sintered applications of the polyner
conpositions stabilized according to this invention are slush, slush nould
and coil coatings. -30- A further aspect of the invention is a process for
the stabilization of hal ogen containing polyners against therm
degradati on, which process conprises adding to the hal ogen contai ni ng

pol ymer during or after the polynerizatign-process 5 b) a sterically

hi ndered phenolic antioxidant with a nmelting point of nore than 20 C
containing a structural elenent of formula (la) or (Ib) OHOHR R | Rz
(la), RZ (Ib) wherein Ra Ra n nis2or3 10 R is tart.-&utyl, secondary bound
C3-C, Bal kyl or C5-C6 cloalky%; R, is port. but%l mary or secondary
bound C, -C, eal kyl, p NG~ e al kyl or Oabgdefl; R3 i s

G C 6 alkyl, C -C 3alkagxy or CB-C6eyc| oal kyd), R 2 i§ i val ent or(llb) or
trivalent bridging gro®wp; 15 * denotef a direct bond s hydrogen; H R2
is hydrogen, methyl ® a group whereinRymis a nunber from1 to 10; and c) a
thi oether or thioether-ester with a nelting point of nokg_than 200 C of
formula (l1la), (IlIb) or (lIlc) -31 (lib) or :r5: ts

o S 0
Y\/ \/\f (llc) wherein
_O o —X

R11

Ri; and Ry, are independently C4-Cgalkyl
kis 2-4; and
5 X is 2-methyl-1,2,3-propane-triyl- or 1,2,3,4-methane-tetryl-.

In a specific embodiment the process for the stabilization of halogen containing polymers
against thermal degradation comprises
adding to the halogen containing polymer, which is in an aqueous suspension or emulsion
10  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 B OH T

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

15 nis2or3
R, is tert.-butyl, secondary bound C3-Cysalkyl or Cs-Cgcycloalkyl;
R’y is tert. butyl, primary or secondary bound Cs-C4galkyl, phenyl, C~-Cophenyl-
alkyl or Cs-Cgcycloalkyl;
R; is C4-Css alkyl, C4-Cgalkoxy, Cs-Cscycloalkyl or —CH,-CH»-CO-0-(C4-Cyg)alkyl;
20 R’, is a divalent or trivalent bridging group;




o~~f o (Ilc) wherein /o o k x R~1 R11 and R12 are independently Cil-Cl8al kyl
k is 2-4;, and 5 Xis 2-nethyl -1, 2, 3-propane-triyl- or
1,2,3,4-methane-tetryl-. In a specific enbodi nent the process for the
stabilization of hal ogen containing polynmers against thernmal degradation
conprises adding to the hal ogen containing polyner, which is in an agueous
suspension or enulsion 10 during or aft@-the polynerization process b) a
sterically hindered phenolic antioxidant with a nelting point of nore than
200 C containing a conmpound of formula (la) or (Ib) OHOHRL | RZ (la), R1
\ R2 (Ib) wherein / R3 R4 R3 15 nis20r3 Rl is tert.-butyl, secondary bound
C3-C sal kyl or Co5-Cscycloalkyl; R1ig tert. butyl, primary or secondary
bound C1-Cl18al kyl, phenyl, C, -CsphenylcH,al kyl or C5-Cé6cycloal kyl; R3 is
Cl-C18 al kyl, Cl1-CRgiglaa@eyp C5- Coeycl javwd @ - OrbydreEErcO- O- ( C1- C18) ai kyl ;
gin

20 R2is a divalent or trivale bri 6up; -32- RAis a group ciCH R
or hydrogen; HO-F1 \ R3 H'H 08 hydrogen, nethyl or a group
-0, + wherein mis a nunber frém 1Rd 10; 7and c) a thioether or

thioether-ester with a msltinngoi nt of nofe than 20 C of formula (rra),

OH
R, is hydrogen, methyl or a group f@k) @——J—}— wherein m is a
L P

number from 1 to 10; and

¢) a thioether or thioether-ester with a melting point of more than 20° C of formuia (lia),

5 (1b) or (lic)
H
o) s o CH; _R,
Y\/ \/\( (lia), ° (Iib) or
. {o N

R11

g~

o S o
Y\/ \/\( (fllc) wherein
o 0 X
~ k
Rﬁ

R14 and R4, are independently C-Cqgalkyl
k is 2-4; and
10  Xis 2-methyi-1,2,3-propane-triyl- or 1,2,3,4-methane-tetryl-. {Anspruch 12)

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

15  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 chioride 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



5 (11b) or (11c) H 0~ /S ~ ~OCHy Rv v ~I{/ Si V (fib) or RaRf SiRz
o(llc) wherein if 1111 and R12 are independently Cl-ClBal kyl Kk is 2-4; and
10 Xis 2-nethyl-1, 2, 3-propane-triyl- or 1,2, 3,4-nethane-tetryl-. (Anspruch
12) The definitions, preferences and optional additives given above, apply
al so for the process of polynerization. 15 For exanple PVC can be produced
fromvinyl chloride nonomer (VCM by thrgg-different processes. The nost

wi dely used is the suspension type polynerization, which accounts for
approximately 80-85% Droplets of liquid vinyl chloride are dispersed in
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manuf acturing of PVC is for exanple described in Encyclopedia of Polymer
sci encdOan®dtiogi Yabdli PREES L8610 edition, vol. 17, pages 295-376. The
conponents b) and c) can be added during the polynerization reaction or

fter th
after the The components b) and ¢) can be added during the polymerization reaction or after the

reaction is completed.

15  With regard to viny! chloride polymerization, the overwhelming amount of polyvinyl chloride is
prepared by suspension polymerization. In this process, the vinyl chloride monomer and an
initiator are dispersed by agitation into a water phase at proper temperature and pressure.
Suspending agents such as methyl or ethyl cellulose, gelatin, polyvinyl alcohol or other
water-soluble polymers are utilized to stabilize the suspension during the polymerization

20 reaction. Unreacted VCM is removed by a vacuum stripping process. 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,

25 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

30 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.



reaction is conpleted. 15 Wth regard to vinyl chloride polynerization, the
overwhel m ng anount of polyvinyl chloride is prepared by suspension

pol ynmeri zation. In this process, the vinyl chloride nononer and an

initiator are dispersed by agitation into a water phase at proper
tenperature and pressure. Suspending agents such as nethyl or ethyl

cel lul ose, gelatin, polyvinyl alcohol or.aather water-soluble polyners are
utilized to stabilize the suspension during the polynerization 20 reaction.
Unreacted VCMis renoved by a vacuum stripping process. The fine granul es of
polymer in the formof a slurry are discharged fromthe reactor and
centrifuged or filtered to renove the water. Thorough washing and dryi ng of
t he pol ymerCanapanenis\bd and akare pedferably addedsatthis stage of BYCImarsfachnd. {dheprughati)i on
medi um concl ude the procedure. Toward the end of the polynerization cycle
the pressure in the systembegins to drop, 25 followed very shortly by a
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econony of production. Thus, the granul ated porous 30 structure is desired
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-34- Conponents b) and c) are preferably added at this stage of PVC

manuf act ur eThe(fivwingextanpiss illustratel the inmentionpr ef erred is a process wherein the
pol ymeri zation is a suspension polynerization 5 and the conponents b) and c)
are added as an enulsion to the slurry towards the end of the

pol yneribzat ral jedrati dueh 14) Yet a further aspect of the invention

is the use ' j
2, (1 e Raaat s Bl helaBE RNk APRLAHARE e elo ARl |
10 nel ti ng ipdaich operation.dA double jacketedipressude r@ctoo ota wolume qf 5000 méistaperated at
stabilizatipg ra%ﬁra%@ °C SahaRPetiteP siofty of THOCHpR The bredaliid 3 thfehiporitile
pol ymers. (Anspruc
in the reactor during the reaction are recorded.
20
The following recipe is added into the reactor:
1000 ml demineralized water, degassed
375 g vinyl chloride monomer
1500 mg polyvinyl alcohol, suspending agent
25 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

30 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:



The follow ng exanples illustrate the invention.
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-35- The heat stability of PVC resins is evaluated by neasuring

using a "763 PVC Thernmomat (r)" (supplier

Met rohm AG Ta#® 101 Herisau, Switzerland). The ampunt of hydrochloric acid

rel eased f[r [8€ PVhadiRRs™ 15 @ NEPgaiLge fdih || additvac! el | py@EST alinkimdl- THE
amount of |hydrochlofic acid is quanfified by |[dissolving|it in water, and p
measuring [the conduftivity of the spPiaddifves seongemration) resine | SR | ¢
takes to rleach a certain level of fonductivijtgetivele nor|eK-giad!|df PYCirbsin*
resin. TatJ-er—lz——B:a:cFLe—ade-l—i-v-es—d;s?Sge_J__gw & NC Thednal —of |
addi ti ves |cbncent r at Irganox24b PW®, i | fyshensiof ¢ | IH)PRRT v a) UKE7  p\@0rainyigs

comparative

2 Irganoxx 1141 EM® | emulsion 300 ppm K-67 24 minutes

comparative

3 Compound 1/DLTDP | emulsion 300 ppm K-67 29 minutes

inventive 1:1

10 * Test: dehydrochlorination at 180°C, air (minutes to reach a conductivity of 60

15

20

25

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 g
Commercial Processing Aid 9 g
Wax 2 g
Calcium Stearate 2 g
Methyl tin mercaptide stabilizer 1 g

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, YI according to DIN 6174) of the plaques is measured. The lower the Y, the better the
thermal stability of the PVC compound (Table 2).



1 Irganox 245 DWr) suspension 300 ppm K-67 20 m nutes conparative 2

| rganoxx 1141 EMr) enul sion 300 ppm K-67 24 m nutes conparative 3 Conpound
11DLTDP enul sion 300 ppm K-67 29 minutes inventive 1:1 10 * Test:

dehydrochl orination at 180C, air (mnutes to reach a conductivity of 60

m crosi enmens/cm Preparation of PVC conpounds and eval uation of their

thermal stability: The heat stability of 38vC conmpounds i s nmeasured by
preparing mll blends based on the 15 follow ng recipe: PVC Resin (S PVC
K-60) 300 g Commercial Processing Ald 9 g Wax 2 g Calcium Stearate 2 g 20

Met hyl tin TReswMs! uﬁiafasléabué ndudatath“éhmet&mﬁam oty ©the ifdemt Rlentionol |
mill at abgq}# J195C f % tg m[nut es. Eyer mnutes material is
removed fr AT IREreRTas the bﬁﬁy g the, Fomppy ep “The col or (Yel | owness

| ndex, accordi ng to DIN 6174) of the plaques Is neasured. The | ower the
Yl the bet+ﬁ%[?é|' 25 thermal stability of the PVC conpound (Table 2). -36-

The result able 2 dearly indicate that the stabilization according to
t he i nstsant THermalrstabiiity (calos)mfﬁvamsnd he st abl I ity duri ng the conpoundi ng

Tabl 2 5 Th ‘..m eH-o | nd
:nE tegr manutees on rg I Pﬁ‘oaffnefggndéngt%{t;{npﬁg%pgroy 'ﬂ‘lrﬁtﬁ%@% ni nu?g:sg neex

m nutes 12 n$tabilisess 15 m nute 8 mit@es P MinuEsN P8 minutes . |81 Pmihufes. 9 1BImidute®45( 1)
150 ppm conpggpe—3t—1-2-4-715-1-9 2 115 2
ppm "~ lrganox | 2.4~ 5.8 9.4 13.9 21.6
245®
150 ppm compound 1 | -1.2 17 5.1 9.2 16.2
150 ppm DLTDP
1] .
Irganox 245® HO (CH,);-C—0-(CH, 2_0._&_—. ;
2
L _l2
OH C,H,,
Compound 1 .
Irganox 1076® HO CH20H2000018H37 ’

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



150 ppm DLTDP O Irganox 245(r) HO/ 11 (CH22C- O (CH20-H2 z OH Cl14H29
Conmpound 1 Irganox 1076(r) HO CH2CH2000C16H37 Irganox 1141(r) m xture of
conpound | and Irganox 1076, 4:1; 10 DLTDP is di-lauryl-thio-di-propionate
Al'l conpounds are supplied by C ba Specialty Chemcals. -37- Cains 1. A
conposition conprising a) a hal ogen containing polyner or copolynmer in the
form of an aqueous suspension or 5 enuBgion; b) a sterically hindered
phenolic antioxidant with a nelting point of nore than 200 C containing a
conpound of forrmula (la) or (Ib) OHOH R | Rz (la), R (Ib) wherein R4 10
ni s2or 3 R%‘.Eé-ir?\ tert.-butyl, secondary bound C3-C, sal kyl or C5-C6cycl oal kyl ;
T, is tert. Butyl, primary or secondary bound Cl-Cl5al kyl, phenyl,

C7- Cphenyl - al kyl or C5-Cé6cycloal kyl; R3 is Cl-Cl15 al kyl, C,-Cl3al koxy,

C5- Coeycl gqa = -CO O (Cl-Cl8)alkyl; 15 R2 is a divalent or
trival ent qb}r\il%épggdt'od‘r ou ;qg‘fﬁg R4 is a group ¢ jCH3 RL or hydrogen; HO R3 H
H a) a halogen containing polymer or copolymer in the form of an aqueous suspension or

5 emulsion;
b) a sterically hindered phenolic antioxidant with a melting point of more than 20° C
containing a compound of formula (la) or (Ib)

(la), R, (Ib) wherein

10 nis2or3
R, is tert.-butyl, secondary bound C;-Cjsalkyl or Cs-Cgcycloalkyl;
R4 is tert. butyl, primary or secondary bound C;-Cysalkyl, phenyl, C;-Cgphenyl-
alkyl or C5-Ce®cloaIWI;
Rs is C4-Cys alkyl, C+-Cygalkoxy, Cs-Cgcycloalkyl or —CH2-CH,-CO-0-(C4-Cig)alkyl;
15 R’y is a divalent or trivalent bridging group;

|

. CH,
R, is a group ‘/CHa r, orhydrogen;

HO C OH
R, H

R Ry

R; is hydrogen, methyl or a group Il:@() ‘H) | 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 (lla), (1ib) or (lic)



Rl R3 OH R2 is hydrogen, nethyl or a group wherein mis a nunber from1l to
10; and mc) a thioether or thioether-ester wwth a nelting point of nore
than 20 C of formula 20 (Ila), (IIb) or (lIlc) -38 H O ~ /S ~ ~OCHs R ~.
vvyl/ S ,z (Ilb) or Roo\ RRS/Rz (llc) wherein /Ov v OC1I k X
R11 and R, 2 are independently Cl-Cl8alkyl k is 2-4; and 5 X is
2-methyl -1, 2, 3-propane-triyl- or 1,2,3,438ethane-tetryl-. 2. A conposition
according to claiml1 wherein the sterically hindered phenolic antioxidant
containing a structural elenment of formula (la) or (Ib) is of fornul ae
(I'tia), (111b) or (111c) OH H[R . J. R 10 R | R2 @wlia),Z ( 11th) / R3

R3 OHRL R3 CHH (Ilkg) ereif R HO R3 H - -
ﬁyj\/ (lla),
o

Rt Ry

S/R12

(lib) or

s ~Rqz

o S o]
Y\/ \/Y (llc) wherein
o o X
R/ k

R4 and R4, are independently C4-C,salkyl
k is 2-4; and
5 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 (llia), (ilib) or (llic)

[ OH |
OH RI
1
10 R,@i@ (llla), @"—Rpf (liib)
R, R
L _In
OH
R, R3
CH, (lllc) wherein
CH,
R‘I
HO C OH
S :R3 H \/;j
R1 R3
nis2or3

R, is tert.-butyl, secondary bound C3-Cisalkyl or Cs-Cscycloalkyl;
R’s is tert. butyl, primary or secondary bound C4-Cisalkyl, phenyl, C;-Cyphenyl-
15 alkyl or Cs-Cecycloalkyl;



Rl R3 nis2or3 R is tert.-butyl, secondary bound C3-C, eal kyi or
Co-Coeycloalkyl; R 1 is tert. butyl, primary or secondary bound Cil-C, 8al kyl,
phenyl, CrCophenyl- 15 al kyl or C5-Cé6cycloal kyl; -39- R3 is C, -C18 al kyl,
Cl- C, 8al koxy, ©C6-C6cydoal kyl or a group -CH2-CH2-CO- O (Cl-Cl8)alkyl; R 2
is Cl-Cl2al kyl ene, -S-, trinethylene-isocyanurate, or a group

-CHZ- CH2- CO (OCH2CH2) 0 O CO- CH2CHr wheregd-p is a nunber froml to 3; OH 5
R2 is hydrogen, nethyl or a group wherein mis a nunber from1l to 10. m 3.
A composition according to claim21 wherein the hal ogen containing polynmer is

PVC. 10 4. A conposiikiom.a rai, chaj r-ebLiR-d B component c) both
R11 are Cl2al kyl ﬁ'gggé{f @W’ ahgg?l&%yéibgﬂlyeo%@gfb%{élﬂ)& A conposition
accordi ng to cl ai mAGHxBHr-E00(G-Calaliyhient b) the sterically hindered
phenol i ¢ anti oxi dagt i« (S._AD te byt vk s Yo eepg}b
2. 4-di et hyl -6-(1?‘?%5% ﬁ%‘%"é%ﬁ-s.y g%%hé’fneé‘?,&%m_ P& 4P
2, 4- di net hyl - 6- ( 1' -GiretGhCR10eHCH )Pt fkteH,- wherein p is a number from 1 to 3;
di methyl -6-(1' -nmethyl tridec-1"-yl)phenol, o
di met hyl -6-(1' -nethyltetrade(>-1"-

- me% hy Rerie Ihiydiogen,emethyli by la- grougt
" -met hyl enebi s(6-tart-butyl -4-ethyl
2,2 -net hyl enebi s(4, 6-di -tert-butyl phenol
2,2 -ethylidenebis(4,6-di-tert-butyl phenol), 2,2'-
et hyl i denegj, “t yl - 4-i sobut yl phenol ) or
(et hyl enebi s’?é%yﬂgrcg?%) bi s[ 3-(5-tart-butyl -4-hydroxy-mtol yl)propionate].
25 6. A conposition according to claiml wherein in conponent b) the
sterical | y3hh geip&stion?ftebiingGo Bidink P¥WnEriH the halogen containing polymer is PVC.
2-tert-butyl -4, 6-di net hyl phénol
2,4-dimethyl -6-(1" -nethyltetradec-1'-yl)phenol or a m xture

10 4. A composition according to claim 1 wherein in component ¢) both Ry, are Cy.alkyl or

Cisalkyl and the Ry, are Cypalkyl.

- res thereof;
wherein m is a

2,4
2,4
2,2
2,2

5. A composition according to claim 1 wherein in component b) the sterically hindered
phenolic antioxidant is
15  2-tert-butyl-4,6-dimethylphenol;
2,4-dimethyl-6-(1'-methylundec-1'-yl)phenol, 2,4-dimethyl-6~(1'-methylheptadec-1'-yl)phenal,
2,4-dimethyl-6-(1'-methyltridec-1'-yl)phenol,  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),
20 2,2-methylenebis(4,6-di-tert-butylphenol), 2,2'-ethylidenebis(4,6-di-tert-butylphenal), 2,2'-
ethylidenebis(6-tert-butyl-4-isobutylphenol)
or
(ethylenebis(oxyethylene)bis[3-(5-tert-butyl-4-hydroxy-m-tolyl)propionate].

25 6. A composition according to claim 1 wherein in component b) the sterically hindered
phenalic antioxidant is
2-tert-butyl-4,6-dimethylphenol, 2,4-dimethyl-6-(1"-methyltetradec-1'-yl)phenol or a mixture
thereof
and component ¢) is

30 di-lauryl-thio-di-propionate, di-stearyl-thio-di-propionate or a mixture thereof.



t hereof and conmponent c¢) is 30 di-Ilauryl-thio-di-propionate,

di -stearyi-thio-di-propionate or a m xture thereof. -40- 7. A conposition
according to claim1 wherein in conponent b) the sterically hindered
phenolic antioxidant is 2,4-dinmethyl-6-(1 -nmethyltetradeo-|'-yl)phenol and
conponent c¢) is 5 di-lauryl-thio-di-propionate. 8. A conposition according
to claiml wherei'n the sterically hinderet-phenolic antioxidant, conponent
b) is present in an amount from 50 ppmto 2000 ppm based on the wei ght of
the hal ogen contai ning nmononer. 10 9. A conposition according to claim1l
wherei n compo tiol daifiN1 aWFRSH b 0, Hi8ehsys ed
on the weig 'tﬂﬁmpﬁéltlhglaggﬁﬁgéﬂtg?'ﬁi ‘r|1g mngr%ér&mfgﬂe%p@gwgogt?%% acch)%%(Sji ng
to clai m1 Rhesplgantiodantis i o of conponent b) to conponent c¢) is 15 from
1:10 to 10: \ T kil C i to claim1, which additionally
contains a %,?-g?rﬁ%tgﬁ@@mg%&%@aegﬁmﬁ?@ami oxi dant different fromthat of
conponent b3Nd @MREsERtASous contai ning stabilizer, a 2-benzofuranone

st abi |'i zgr, gidadiithioiblopidibeder ed am ne |ight stabilizer or a UV-absorber.
20 12. A process for the stabilization of hal ogen containing polyners

agai nst thermal degradation, which process conprises adding to the hal ogen

contai ni ng @A ¥oMpoesitidh &dtotding B AdImafl WhEle theSSiHRaIP Rin@érel PAbAGIR antigxiAAY OF
after the pé)ql}#/nerl zation prqQcess 25 b) a _steri caloéa/ hi nger d phenalijc
ant i oxi dant CaFRoReRt Rids P'ieﬁg"tﬁ'b?ﬁ?mef‘“ 50 pem to @000 perp bese Pﬂﬁﬁeawemmw of
formul a (| apalégen(dobiairfidd bhderl Rz (la), R 1 RZ (I b) wherein R3
10
9. A composition according to claim 1 wherein component ¢) is present in an amount from 50
ppm to 2000 ppm based on the weight of the halogen containing monomer.

10. A composition according to claim 1 wherein the ratio of component b) to component c) is
15  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.

20
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

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

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

X |
(la), —R,’ (Ib) wherein
R Ry

nis2or3
30 R is tert.-butyl, secondary bound C3-Csalkyl or Cs-Cgcycloalkyl;




RAR3E nis 2or 330RListert.-butyl, secondary bound C3-C, 8al kyl or

Co- Coeycl oal kyl; -41- R, is tert. butyl, primary or secondary bound

C -C Bal kyl, phenyl, CrC9phenyl- alkyl or C5-Cé6cycloalkyl; R3is C -C 8

al kyl, C, -C, 8al koxy, C5-C5cycloal kyl or-CH -CHZ-CO O (C,-C,B)alkyl; R 2 is
a divalent or trivalent bridging group; I CHZ 5 R4 is a group | CHS R or
hydrogen;, HO R3 HOH R, R3 H R2 is hydogen, nethyl or a group wherein m
is a nunber froml to 10; and mc) a thioether or thioether-ester with a
melting point of nore than 20 C of formula (Ila), (I Ib) or (I Ic) H 10
(la), (lib) or :rg 1) r cR& Lakpd -

i ndependently C, -C, 8 ¥ |s§)e/||‘t|:yutfl gﬁrh?yﬁasﬁb&;?ary;béz’urﬁet ﬁéfa szgéré’g (;%pgﬁgh??y;l -
or 1,2,3,4-nethane aﬂ‘@l?’ﬁ&cﬁ"y@ﬁ‘% A process accordl ng to claim12 wherein

the conponents b) &\ G)-Cardiyh & IR CLsCscycloalkyl or —CH,-CH,-CO-O-(C+-Crs)alkyl;

R’, is a divalent or trivalent bridging group;

CH
5 R, is a group ./ZCHs R, O hydrogen;
HO o OH
;}Ra H \7/_<L/
R, R,

OH
Rz is hydrogen, methyl or a group [@\/’ [?—}—" wherein m is a
Z

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

(Ib) or (llc)
H
o) s 0 CH; o
10 (l1a), (lb) or
o} o}
R{ R11
g
Y\/ \/\f (llc) wherein
——X
R11

R+ and R, are independently C4~Csgalkyl
k is 2-4; and
X is 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 c) are added towards
the end of the polymerization reaction.



the end of the polynerization reaction. -42- 14. A process according to
claim 12 wherein the polynerization is a suspension polynerization and the
conponents a) and b) are added as an enulsion to the slur Ty towards the
end of the polynerization reaction.

<42 -

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.





