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hal ogen-cont ai ni ng pol yners The invention relates to a process for preparing
a stabilized suspension/enul sion polyner of hal ogen-containi ng nonomners
with addition of a polynmer stabilizer mxture conpatible with the

pol ymeri zation mediumprior to, during or directly after the polynerization
process, and to the polyners prepared by this process. Suspension or
enul si on hom3PIPAREs and copol yners of hal ogen- cont ai i ¥8Roner s have
limted thermal stability which has to be optim zed by addi ng vari ous
stabilizer systens or combinations ofl these so that the materials can be
processed to give industrially useful final products. PVC pol ynerization

may be taken here as ap_exapnl. ) ization of hal ogen-containing
polymers. In PVC poly restofl] 'ngff lodéh g béivner |y prepared in agueous
systens in the form of suspension, mcrosuspension or enmulsion PVC. In this
process, the .nononer is/are ded to th ueous pol ynerj zati on medi um
conmposed of'© n‘fﬁ”ﬁ?%ﬁgg%fmﬁ&r%ﬁ%r rz%{?.gagﬁgggﬁgfﬁg?sd[esuE?erq?lpp/épH(sw di spersi on
systens, pfjerdrsf haodenevetaininadiesmens, withpadditiec b & glyme! stapiligls or di sper sant s,
and the polyneriza- tion is carried out. Once the reaction has ended, the
pol yner fdP i:qgnp&pge(g\gr}gél&e %@Vm%%%%) "EPWH@'OEESO'&”UEQ ﬁo‘%‘@?ﬁﬁ'ra bwder or is

i sol at ed e bolyhemiatiomproestant taige palymens prepardd Wrths gpRstedt i on st eps, and
where appropriate washed and finally dried at elevated tenperatures. The
drying generally leads to the first thermal stress placed on the pol yner and

sﬂoul dI t hg&sﬁ@fé@n bﬂerﬁﬂlbig@h@h@p@@eﬁﬁdrfd!cﬁﬁblylﬂh&rs w@marog@?%d;]tmning olr derI to pr e¥ﬁnt

t her na egradati on _an SsSocCi at. i scol oration of .t vinyl] polymer. e

Gt el i TRt e oo B ABbES Tk B Bhiss ot by Aronaone t ¥ ot e

Wi th ot hestabile dyste@s or Entiresiohs tiaiselso thatithe ahateriatad@ah belprdce@hd tost abi | i zer s

and can be \%:'O@.Es _eﬁsed W%{( heat in the nelt or on rolls or in kneaders,
indysiriafly EH'B

extruders,d &g RIOAUEo give the desired final products
(rmoul di ngs, etc.).

PVC polymerization may be taken here as an example of the polymerization of
halogen-containing polymers. In PVC polymerization, the polymer is mostly prepared
in aqueous systems in the form of suspension, microsuspension or emulsion PVC. In
this process, the monomer(s) is/are added to the aqueous polymerization medium
composed of a mixture of polymerization catalyst (initiator), dispersion systems,
agents to prevent adhesion, (protective) colloids or dispersants, and the polymeriza-
tion is carried out. Once the reaction has ended, the polymer formed is processed by
spray drying to give polymer powder or is isolated by filtration, centrifuging, or
similar separation steps, and where appropriate washed and finally dried at elevated
temperatures.

The drying generally leads to the first thermal stress placed on the polymer and
should therefore in principle be carried out very gently in order to prevent thermal
degradation and associated discoloration of the vinyl polymer.

The drying gives a white or near-white fine powder which can then be treated with
other additives, processing aids, and also heat or light stabilizers and can be proc-
essed with heat in the melt or on rolls or in kneaders, extruders, or other equipment,
to give the desired final products (mouldings, etc.).



31.MAY 2006 WO 03/048232 PCT/ EP02/ 13628 -2 The optim zed pol ynmer3simvxiywpeef or
the particular application can only be made available by adding additives,
nodi fiers and/or other stabilizers of varying type. Until now the pol yner
has al ways been stabilized only after its isolation fromthe aqueous
reacti on nmedi um of the pol ynerization reactor, since there have been no

avai |l abl e stygdpidia®rs Which are conpatible w th the PO, %84 1 on medi um or
soluble therein. A polynerization medi um based on water 1S uUSually used.

The stabilizer systens used hithertg are not only inconpatible or insoluble
in the polynerization mediumbut are also inconpatible or insufficiently
conpatible with the polynerization process. This neans that they can | ead

t o coagul aheeptimkeEadyme miktutdrer thelpdiliar HHpFRESHEADNIyOEe BYRN | nhi bit the
pO|yITEI‘I2atIOI’l and t hus | ead t‘?ﬁ‘fyl eld | osses or worse. Attenpts to

st abi | i ze Y#EDISAYVPAEAG addilyes SMolieRaRNG/Q RE1ee Fiabilizers ef@rving the%en unsuccess-
ful. JP 61-009451 indicates a stabilizer systemspecifically for PVC,
conposed of a conbination of ethanol am ne and perchloric acid. This

i nvol ves MEELIVOYSMEIYEST Bas afjwayh DEWIZW@W@Q@W%'% gomdhel t hese can be
obt ai ned lébjuéa‘ég'réb‘atld?ﬁ'n@@ur)fofﬁ@%@ﬁl@ﬁ%norpfea&@rr Gindd dhehd RRBBLAM €S to a

perchloric acid solution. Amonium perchlorate salts are generally conmpounds
whi ch ar e 2€@ilaBIestapiizarg whish gre ceR@EIRHVIKh Badolymerization ediue aiseiobipani ed by a
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i ndustrial applications in plastics rocesmqﬁgﬁDl hi s Ination i s used
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effect on rﬁéaﬁmpmtxépaeglg@.ﬁ&dn%naé epﬁglw@ena;rh&nmb@rw.fr%é %:yangniamrph the

conponents have to be used al so severely restrict range of use of
the st abPracesr Tismepifdhetdhey @p IgpdAg toagletienbegaking §f a%esnob(mer i zer system
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ful,

JP 61-009451 indicates a stabilizer system specifically for PVC, composed of a
combination of ethanolamine and perchloric acid. This involves perchlorate salts with
ammonium salt structure, and these can be obtained by adding primary, secondary
or tertiary ethanolamines to a perchloric acid solution.

Ammonium perchlorate salts are generally compounds which are sensitive to heat
and shock and therefore are accompanied by a certain risk of explosion, making
them unsuitable for large-scale industrial applications in plastics processing. This
combination is used only after polymerization has ended, since the components have
an adverse effect on the polymerization procedure. The molar ratios in which the
components have to be used also severely restrict the ideal range of use of the

stabilizer combination.

EP 0 281 210 describes a stabilizer system composed of a homogenized suspension
of an antioxidant which is insoluble in the polymerization mixture and has to be
added to the modified polymerization mixture towards the end of the polymerization
of vinyl chloride, but is not effective against the known ionic thermal degradation of
PVC.



of vinyl chloride, but is not effective against the known ionic3ihivaboe
degradation of PVC 31 MAY 2006 WD 03/048232 PCT/ EP02/ 13628 -3 US 4, 252, 705
di scl oses stabilizer systenms for PVC, but these are based on insol uble

N, N - di phenyl urea and severely restrict the scope of application of the
resultant PVC. O her additives usually used for post-stabilization of

fini shed PV cannot be wused because of inco ibility or

hydrol yti c Sgggﬁggé?tion. For exanple, the halogen-cgﬁﬁé‘ %ﬁfz ol ymer PVC
can be stabilized by a nunber of additives. Conpounds of the heavy netals
| ead, barium and cadm um are particufarly well suited to this purpose, but
are nowadays subject to criticismon environnental grounds or due to their
heavy nmetal content; other stabilization systens based on Ca/Zn or tin or
based on organic materials are al so known, but for the reasons nentioned

cannot be UsshebZ 5 disclesasakabilizer systems (o6 PVC, bt fhese erefopsreiant insaluble Pl ast i cs

addi ti ves]y nB; ; ; .~ 1989, pages
303- 311 ](Né'\é?'% BACE phd sethe yn@%?'d%éff OB e R P 1900

[ Pl astics Handbook PVC], volunme 2/1, W Becker/D. Braun, Carl Hanser

Verl ag, 2 i é&ﬁ% = * @5\‘4‘ k- ;h%ﬁ + nEncycl opedi a
of Chem cg{j h#gg lﬂ\é%gg%'"?’ﬂm h %%éﬁgtigg%lo ol '.”%ﬁ&‘ﬁle%‘%“@a |§c|jtzbgr s, pp.

1071- 1091 ysed hechse of ngorpeasinilifyoui igdrolwie dachmpesitioni | i zati on of t he

hal ogen-cont ai ni ng pol yner can take place while the polynerization nmedi um

is still present, prior to isolation of the polynmer fromits nother |iquor
or prior For GeEaledterialobereediiain)g eAlyeerE Vo 6hYy hestabilided g agiuower ¢for t he
purposes  gfiffals ScdrREaRtd Fine Ay Sh@féﬁﬂé&g, b&Hum B %Hﬁfu{n%%:g%cm I um
enconpasses di spersion systens, colloid systens, enulsion systens or
suspensi owel gjtedrts thig pusposgalput @tesnosvadaysisubiedtite britisism e ¢nyisontoantalg

pol ymeri zgt A &fdueta@h%g%@é\g/qﬂ%tﬁic%@&' emepgfssaﬁzaﬁms{eﬁ{sr&gg%!aﬁmi zation of

hal ogen-contal ning nmononer so encbnpasses copol'ymerization of
hal ogen- c6atZaiontingr based ne pegani materigls @rexdisonfnown niot ferdhe tpasensont ai ni ng

MONOMEr'S  QonfodkhiHof b lisddt6iStestabilization (cf. “Kunststoffadditive” [Plastics
additives], R. Gachter/H. Miiller, Carl Hanser Verlag, 3rd edn. 1989, pages 303-311
(see also 4th edition of 2001) and “Kunststoff Handbuch PVC” [Plastics Handbook
PVC], volume 2/1, W. Becker/D. Braun, Carl Hanser Verlag, 2nd edn., 1985, pages
531-538; and also Kirk-Othmer: “Encyclopedia of Chemical Technology”, 4th ed.
1994, Vol. 12, Heat Stabilizers, pp. 1071-1091).

~ )
It has now been found that the stabilization of the halogen-containing polymer can
take place while the polymerization medium is still present, prior to isolation of the
polymer from its mother liquor or prior to breakdown (breaking) of the polymer
dispersion. For the purposes of this invention, the general term polymerization
medium encompasses dispersion systems, colloid systems, emulsion systems or
suspension systems, i.e. various systems which can arise during polymerization of
halogen-containing monomers. The term polymerization of halogen-containing
monomers also encompasses copolymerization of halogen-containing monomers with
one or more non-halogen-containing monomers or a mixture of these.

This means that, even though the reaction medium is mostly aqueous, stabilization
can take place prior to, during and after the polymerization.



This neans that, even though the reaction nediumis nostly aquegyMay 2006
stabilization can take place prior to, during and after the polynerization.
31 MAY 2006 WO 03/048232 PCT/ EP02/ 13628 -4 Surprisingly, this addition of
substances foreign to the polynerization has no adverse effect on the

pol ymeri zation medium Nor is there any adverse effect on polyneriza- tion

activity andwpedases yield, and indeed in some cases thgmpifkgds found are
hi gher. The invention therefore provides a process for preparing a

stabilized suspen- sion/enulsion polyner of hal ogen-containing nononers with
addition of a polyner stabilizer m xture conpatible with the pol ynerization
medi um prior to, during or directly after the polynerization process. To

th: s end, &misiagla,hgisiaaago;syﬁstuemdces mﬁbﬂﬁctl oftie pcslyrﬁér&ﬁmdmﬁzﬁ éxbradml@ Cihe

pol yneri zati gn ium by the uysu oratory nethods, directly in the form
of a soli &F‘JS& Oﬁitg?e PRIENESK t‘%ﬂ?‘ﬂ'@?'%( |sﬁﬁerf: RBY ?%"refﬁecﬂﬁeg AAMMEFFR-or  di sper si on
in a suspeBs havitpect palyredr.yidis Spehdedd i 8drile c304 MRMYiel®ToRRtdrbhghati th the

pol ymeri zati on nmedium The addition may take place prior to, during, or
after the polynerization. The dispersion nediumis then, where appropriate,

separ gt ed Taﬁfnva«ﬁtg_nltth@eﬂa_ﬁé providdsa [m_ic?éhltbi pﬂeﬁarﬁfgialeﬂabilfz‘@d?@ﬂédgl used | ngUS_t rial
nmet hods such as filtratiop, centrifuging, or else preferably spray drying
are used SPB/eMUAARLOYRET %@Fgﬂfﬁa'wg%f‘\gmwmt“@d%gn af 3, RIMernt | mat e
m xt ure oftabilger nﬁ*taxbidoh%%bléwmﬁ e polyinBriabien peliABdrior &) du@egy during the
required fjrst %r’yi ng of the &ol%rrer powder the stabilizer can begin to
exert itsdEedpRfEANRGONEEIGHOLNEShus  prevent thermal degradation during
the drying procedure. In addition, its incorpora- tion into the polyner is
nore thorqugh than in the yrocess s whi cc{‘)&shave been carried out hitherto
et G

and do _nofr O5His el HfestaRiliZB] IYSLERYIS SFSH & Slv%thQ%PO'V\W?WaF% pol yner unti|
drying i s neanp! B he udidf1abestont methodsh difectiyini tRB F@mCsTatsaid ordthixtuReorst abi | i zer
systemvvltt], theérgol ynmer is substantially less initial thermal stress on the
pol yner f 911d5i HdbIE PR 'Ghoobiion Al PesioN|'n 3 SHSPERYRN MREUBAEN yREEC et wor k;
i ndeed, t bigy, Sb@fToMpatibRewittatne poigtlecation medln, TS dHaRioh ARlyMEYde Shaping can
take place directly w thout ané/ further . _ L

place prior to, during, or after the polymerization. The dispersion medium is then,

where appropriate, separated off and the polymeric product is dried. Commonly used

industrial methods such as filtration, centrifuging, or else preferably spray drying are

used to remove the dispersion medium. This gives a very intimate mixture of the

stabilizer system with the polymer, and even during the required first drying of the

polymer powder the stabilizer can begin to exert its stabilizing action and thus

prevent thermal degradation during the drying procedure. In addition, its incorpora-

tion into the polymer is more thorough than in the processes which have been

carried out hitherto and do not bring the stabilizer system into contact with the

polymer until drying is complete. The result of this intimate contact of the stabilizer

system with the polymer is substantially less initial thermal stress on the polymer for

incorporation of the stabilizer into the polymer network; indeed, this stress can be

avoided completely, since thermal shaping can take place directly without any further

stabilization. Nevertheless, it is also possible for the identical additional stabilizing

materials to be added subsequently to the resultant polymer powders in the usual

way - if necessary.



stabilization. Nevertheless, it is also possible for the identigalMay 2006
additional stabilizing materials to be added subsequently to the resultant
pol ymer powders in the usual way - if necessary. 31 MAY 2006 WD 03/048232
PCT/ EPO2/ 13628 -5 It has been found that stabilizer m xtures which are
conpatible with the polyneriza- tion nedium i.e. which are conpatible with

the di spersipgf5missi on systems of the polymerizati 0'%@’?)%902)’%654‘ t he
pol ymeri zati on process, can be used in the process of e4dention. In

particul ar, these stabilizer syst ensg may be systens which are water-soluble
and di sper S| on-conpati bl e. The present invention therefore provides a
process for preparing a stabilized suspen- sion/enulsion polyner of

hal ogen- c giHagibBé@uA® tHAEEESIA hiknadesivhitiPdre @bmpatibd w.ffeme pﬁmbhﬂat zer mxture
conpatible with the polynerization nmedi um prior to, during directly

after thetipaMmedism; k%t"i’fb‘ﬁ‘ 35 GuBRALDI e(‘!‘f‘FQrt%R:?'g?ef %lﬁem‘#ls'?'h@tﬂemﬁé’f ﬁ@l ymer

st abi | i zeponymwztauds@amm%weaﬂawrﬁ@s&es@)@@b@@ééahh%ﬂrsce@&/ or b) an
al kanol am ne of the fornul a R R2 1 Ra) Y Ol-H n x where
x = 1, 2or §eigventign. Ip pa@lculqr, trgs stakilizer systems may be systems wh;ch are

water-soluble and dispersion-compatible.

The present invention therefore provides a process for preparing a stabilized suspen-
sion/emuision polymer of halogen-containing monomers with addition of a polymer
stabilizer mixture compatible with the polymerization medium prior to, during or
directly after the polymerization process, characterized in that the polymer stabilizer
mixture encompasses at least

a) a perchlorate and/or

b) an alkanolamine of the formuia (I)

RZ

1 ’ 3
R NJEHRa)TCHRg—i)J—H

where

x=1,20r3;

y=1,223,4,50r6;

n=from1lto 10;

R!R? = independently of one another H, C;-Caz-alkyl, -[-(CHR3,),-CHR3,-O-]n-
H, -[-(CHR3,),-CHR3,--0-],-CO-R*, Co-Cag-alkenyl, C,-Cig-acyl, C4-Ca-cycloalkyl,
where this may have OH substitution in the B-position, Cs-Cjo-aryl, C;-Cyo-
alkaryl or C;-Cy-aralkyl, or, if x = 1, R! and R? may also, together with the N,
form a closed ring having from 4 to 10 members, composed of carbon atoms
and, where appropriate, of up to 2 heteroatoms, or if x = 2, R! may also be



n=fromlto 10; R ,R2 = independently of one another H, Cl-C231ahky2006
-[-(CHR3,)y-CHR b- O]n- H -[-(CHR38)y CHR3b--O]n CO R4, C2-C20-al kenyl,
C2-C, 8-acyl, C4-C8-cycloal kyl, where this may have OH substitution in the
p- position, C6-Cl0-aryl, C7-Cl0- al karyl or Cr7-Cl0-aralkyl, or, if x =1, RL

and R2 may al so, together with the N, forma closed ring having from4 to

10 nenbers, weghassd of carbon atons and, where appr f up to 2
heteroatons, or if x =2, R may also be 31 MAY 2006 3%“’63’5’28‘3@8

PCT/ EPO2/ 13628 6 C2-C18-al kyl ene which, at both p-carbon atons, nay have OH
substitution and/or have interrupti <§n by one or nore O atons and/ or one or
nore NR2 groups or be di hydroxy-substituted

tetrahydrodi cygl.opapi RiYA 60 BothBLd3 ogg'y ' Eiktiv i
et hyl cycl ohexany gﬁe%ﬁéﬁ ér oxyosgjbsﬁotn(ége ’H‘?zm-g\%éb?g%E%H%‘It'onA di pr opyl
et her)yl ene, i mmfduam]weemtnorubmw I"@p&:@@tﬂmsaammmeﬁ otlmosediR3-

hexyl met hanyl e t if x =3, Rl
may al so be tr@ﬁﬁ g%égtfgfsr% Swgt@]t%t ri 9{&@ %H%%@d&:eﬁgﬁﬁer’g{hg) tri yI ; R3a and
Rib=i ndepend@rnm ylbéﬁitu?@ﬁ@tfa/mlwar@'eﬂCZIHletdxy-lsubstt@B4,a1-(bisptwnpl - Cl10-

aryl, H or = 0-

Cl- C18 al kyI /aI g%%?' M:e |F0pq\oro ! dlgﬁthy%wgglﬁli Félcyé@ C22- al kenyl or

C6-C, 0-aryl, a'ﬁﬂ!l/lmethac‘)leneh@' 35%1dl@t@ﬂdl%{yl0mlﬂ1¢)hanﬂhee,|andefrxt* 3rR'al so provi des
a process whi cha é&?besﬁr rb&%‘%’bst@?é&ﬂﬁ?@prﬁﬁ\ﬂ%g&y{a%%tégi %p and/or soluble in

t he pol yneri zat't on medi u assing at érchlorate salt
and/ or b) a re‘ﬁ"eemd)ﬁl?b&rlmvdﬁﬂﬂy af ensraoother Cifab-plkyin€1-Cotlkdnye foficde and

anmoni a g.zlp FFMeJ(X’\S, AndiPRQ 0 O @_@byglq_r&)t_bgnal di al kyl (aryl)- or nono-
al kyl (ar yI )am of
R* = C,-Cyg-alkyl/alkenyl or phenyl; and
R> = H, C;-Cyp-alky!l, Co-Cpo-alkenyl or Ce-Cyo-aryl,
and/or

c) the salts of a) and b).

The invention also provides a process which uses stabilizer mixtures compatible with
and/or soluble in the polymerization medium, encompassing at least
a) a perchlorate salt and/or
b)  areaction product of 8 mono- or polyfunctional epoxide and ammonia
or, respectively, a mono- or polyfynctional dialkyl(aryl)- or mono-
alkyl(aryl)amine and/or
C) the salts of a) and b).

Examples of the alkanolamines of the general formula (I) are compounds where R*
and R? = methyl, ethyl, propyl, butyl, cyclohexyl, octyl, lauryl, tetradecyl, hexadecyl,
stearyl, oleyl, allyl, phenyl or benzyl or hydroxyalkyl and R® = H, methyl, ethyl, propyl
or butyl. Preference is given to alkanolamines where R! = lauryl, tetradecyl, hexade-
cyl, stearyl, or oleyl, where R? = hydroxyalkyl. It is also possible to use ethoxylates
and propoxylates of triethanol- and triisopropanolamine, and also of fatty amines of
vegetable or animal origin. Preference is given to trialkanolamines and monoal-
kyl/alkenyldialkanolamines where R® = Hor methyland y = 1, in particular fatty
amines which have been reacted twice with ethylene oxide or with propylene oxide.



c) the salts of a) and b). Exanples of the al kanol am nes of the3gemgyaboé
formula (1) are conpounds where R and R2 = nethyl, ethyl, propyl, butyl,

cycl ohexyl, octyl, lauryl, tetradecyl, hexadecyl, stearyl, oleyl, allyl,
phenyl or benzyl or hydroxyal kyl and R3 = H, nethyl, ethyl, propyl or

butyl. Preference is given to al kanol am nes where Rl = Iauryl tetradecyl,
hexade- cyl ,webpahyl . or oleyl, where R2 = hydroxyalka al so pOSSIb|e

to use ethoxylates and propoxylates of triethanol - g”tErl 1 sopropanol am ne,
and al so of fatty am nes of vegetablke or animal ori g| n. Preference is given
to trial kanol am nes and nonoal - kyl/al kenyl di al kanol am nes where R3 = H or
nmethyl and y = 1., in particular fatty am nes which have been reacted tw ce
wi th ethylene oxide or with propyl ene oxide. 31 MAY 2006 WD 03/048232 -7
PCTI EPO2/

628 Ot h unds, wi.t h.ver ility can be found in
the. fol | ol cpmequras SRR YR 250 Ml St e RERy Bdbe Blowheditor tw e wi th
et hyl ene oxi de or with propyl ene oxide. Propyl- or dipropylamnne reacted
once or t wi th eth | ene oxi de or r | ene oxide. |sopropyl- or
di i sopr op;f/yi &H‘f " (P dimetiyiamne, raeed PRce g B@CW'FEE@?'%% exide PR wi t h
propyl eneeaxXpgés. Butyl - or di butylam ne reacted once or twice with ethyl ene

oxide or with propylene oxide. Isobutyl- or diisobutylamne reacted once or
twice with ethylene oxide or with propylene oxide. Pentyl- or dipentylam ne

react ed ORERyIObr dipiopBarting hecefed when® take deh ethylthé BxiBs enyitieR8pyidwi de.
| sopentyl - ar di i sopentyl am ne reacted once or twice with ethyl ene oxide or

with prof¥fene oxide.

Isopropyl- or diisopropylamine reacted once or twice with ethylene oxide or with

propylene oxide.

Butyl- or dibutylamine reacted once or twice with ethylene oxide or with propylene
oxide.

Isobutyl- or diisobutylamine reacted once or twice with ethylene oxide or with
propylene oxide.

Pentyl- or dipentylamine reacted once or twice with ethylene oxide or with propylene
oxide.

Isopentyl- or diisopentylamine reacted once or twice with ethylene oxide or with
propylene oxide.

Hexyl- or dihexylamine reacted once or twice with ethylene oxide or with propylene
oxide. |

Isohexyl- or diisohexylamine reacted once or twice with ethylene oxide or with

propylene oxide.



Hexyl - or di hexyl am ne reacted once or twice with ethyl ene oxi dd1 MAwW006
propyl ene oxide. |sohexyl- or diisohexylam ne reacted once or twice with
et hyl ene oxide or with propylene oxide. 31 MAY 2006 WD 03/ 048232

PCT/ EP02/ 13628 -8 Heptyl - or di heptylam ne reacted once or twice with

et hyl ene oxide or with propylene oxide. |Isoheptyl- or diisoheptylam ne

react ed oncewgbsdaysce W th ethylene oxide or with pr qgﬁ%msagi de. Cctyl -
or dioctylamne reacted once or twice with ethylene oxide or wth propyl ene

oxi de. Isooctyl- or diisooctylamn ne _geacted once or twice with ethylene
oxide or with propyl- ene oxide. Nonyl- or dinonylamne reacted once or
twce with ethylene oxide or with propylene oxide. |Isononyl- or

di i sonony|HupiI-Ns ditepylagfhedBsdeddnct OF BceWithhetByiéne it Mt rédylenk t h

propyl ene oxi de. Decyl- or didecylam ne reacted once or twice with ethylene’
oxi de or W9 propyl ene oxide. Isodecyl- or diisodecyl amine reacted once or
twce with ethylene oxide or with propyl ene oxide. Undecyl- or

di undecyl am ne reacted once or twi.ce wt ene oxide or with propylene

t ] h et hyl _ .
oxi de. 1 sdtmgeryor d‘&P“%HW'%Uﬁ&F@ES?F&H@%t‘?"é%&'t%&%ﬁ&%%ﬂe PUVEE with ethyl ene
oxi de or wrédylenBlogBy,! ene oxide. 31 MAY 2006 WO 03/048232

Octyl- or dioctylamine reacted once or twice with ethylene oxide or with propylene

oxide.

Isooctyl- or diisooctylamine reacted once or twice with ethylene oxide or with propyl-

ene oxide.

Nonyl- or dinonylamine reacted once or twice with ethylene oxide or with propylene

oxide.

Isononyl- or diisononylamine reacted once or twice with ethylene oxide or with

propylene oxide.

Decyl- or didecylamine reacted once or twice with ethylene oxide or with propylene

oxide.

Isodecyl- or diisodecylamine reacted once or twice with ethylene oxide or with

propylene oxide.

Undecyl- or diundecylamine reacted once or twice with ethylene oxide or with

propylene oxide.

Isoundecyi- or diisoundecylamine reacted once or twice with ethylene oxide or with

propylene oxide.



-9 PCT/ EPO2/ 13628 Dodecyl - or di dodecyl am ne reacted once or tw3¢Muw 006
et hyl ene oxide or with propylene oxide. |sododecyl- or diisododecyl am ne
reacted once or twice with ethylene oxide or with propyl ene oxide.
Tridecyl- or ditridecylam ne reacted once or twice with ethyl ene oxide or
wi th propyl- ene oxide. Isotridecyl- or diisotridecylamne reacted once or

twice with evbydeesie, oxide or with propylene oxide. TeichagfRfiYhs Of

di tetradecyl am ne reacted once or twice with ethylene oxide or with

propyl ene oxi de. Hexadecyl - or di hexgdecyl am ne reacted once or twice with
et hyl ene oxide or with propylene oxide. Cctadecyl- or dioctadecyl am ne
reacted once or, twice with ethylene oxide or with propyl ene oxide.

El cosyl - ®odetiykioc diggdeayfamine reggted edceordwice withwethyteneiokible et Wigh ene oxi de or with
propyl - eggo é%&“ Docosyl - or didocosyl am ne reacted once or twice with

et hyl ene PYE" th propyl - ene oxide. N-Methyl butylamne reacted with

et hyl ene oxide or with propyl ene oxide. N Ethylbutylamne reacted with

gtcrll'y lEE’BS/ i%’lgg%%r P'S/(?"sg e‘ﬂ%"}% rlr?%c?né(dn%%%a cg/eﬁlz{gﬁé{gﬁ%qe CEW%/ g ? ﬁ e% gyl ene

oxi de or wrdphlepe opigd. ene  oxi de. Crotyl- or dicrotylam ne reacted once or
twce with ethyl ene oxide or with propyl ene

Tridecyl- or ditridecylamine reacted once or twice with ethylene oxide or with propy!-

ene oxide.

Isotridecyl- or diisotridecylamine reacted once or twice with ethylene oxide or with
propylene oxide.

Tetradecyl- or ditetradecylamine reacted once or twice with ethylene oxide or with

propylene oxide.

Hexadecyl- or dihexadecylamine reacted once or twice with ethylene oxide or with
propylene oxide.

Octadecyl- or dioctadecylamine reacted once or, twice with ethylene oxide or with

propylene oxide.

Eicosyl- or dieicosylamine reacted once or twice with ethylene oxide or with propyl-
ene oxide.

Docosyl- or didocosylamine reacted once or twice with ethylene oxide or with propyl-

ene oxide.
N-Methylbutylamine reacted with ethylene oxide or with propylene oxide.

N-Ethylbutylamine reacted with ethylene oxide or with propylene oxide.



oxi de. COctadecenyl - or dioctadecenyl am ne reacted once or tw ce3mMAy 2006

et hyl ene oxide or wth propyl ene oxi de. Benzyl- or di benzyl am ne reacted
once or twice with ethylene oxide or with propyl ene oxide. Cycl ohexyl- or

di cycl ohexyl am ne reacted once or twice with ethylene oxide or with

propyl ene oxi de. N-Methyl cycl ohexyl am ne reacted with et hyI ene oxide or with
propyl ene o Et hyl cycl ohexyl am ne reacted wth ethyl ene oxide or with
propyl ene Oﬁg%msz Vinyl -1-cycl ohexene di epoxi de r eadt® 6%? W th

di et hanol - or dii sopropanol am ne. qeocycl opent adi ene di epoxi de reacted tw ce
wi t h di et hanol - or diisopropanol anmine.~ Bisphenol A diglycidyl ether reacted
twce with diethanol- or diisopr opanol amne. Trisglycidyl isocyanurate
reacted thyge t r Y] freference is
given to [Arhlﬂa gdlggﬁgmenrg%&ﬂjﬁﬁg%é kyl h;jéth ndj( I@mrﬁ iigm %es and

al kanol anioXigs. where R3, and Ri b = i ndependent|y of one another H or nethyl
and y = 1. 31 MAY 2006 WO 03/048232 PCT/ EP02/ 13628 According to the
invention it is also possible to use conpounds of the general formula (1)
wher e x = oty ordicrobylrpinaraactedhansd ohknjee withoethyleneooxjdel doyithrpropylege oups  per

nol ecul e. gﬁ anpl es of these are NN N, N -

tetrakis( f ydr oxyet hyl ') et hyl enedi am ne N, N, N, N -tetraki s(2-hydroxy-1I-
propyl)ethyl enedia mine, N N N,N -tetrakis(2-hydroxyethyl)pr opyI enedi am ne
and N, N, t j W

N, NN N,N -IBtCtealtal sce{g?l %%&Eédggécﬁgee re% ex‘?errglto L%%ﬁi‘f &nﬂ b%%%e erence being

gi ven to Mithmrépylede p¥det i ons of 1, 6- hexarret hyl ene-

1, 8-oct amet hyl enedi anmi ne or neopent anedi amine with et hyl ene oxide or with
propyl ene oxide, or anal ogous reactions of bisam nonethylcy- clohexane or

i sophor on8anzyirion dibenzylamine reactasi aneel Picinidedvidnainyvienernxisg oo witB pgopylene

oxide.

Cyclohexyl- or dicyclohexylamine reacted once or twice with ethylene oxide or with
propylene oxide.

N-Methylcyclohexylamine reacted with ethylene oxide or with propylene oxide.
N-Ethylcyclohexylamine reacted with ethylene oxide or with propylene oxide.
4-Vinyl-1-cyclohexene diepoxide reacted twice with diethanol- or diisopropanolamine.
Dicyclopentadiene diepoxide reacted twice with diethanol- or diisopropanolamine.
Bisphenol A diglycidyl ether reacted twice with diethanol- or diisopropanolamine.
Trisglycidyl isocyanurate reacted three times with diethanol- or diisopropanolamine.
Preference is given to trialkanolamines and monoalky!/

alkenyldialkanolamines and alkanolamines where R%, and R%, = independently of one
another H or methyl andy = 1.



dinethyl 4,4' -dia m nodi cycl ohexyl methane. According to the i pY&amiy Q006 it
is al so pOSSIb|e to use conpounds of the general forrmula (1) where x = 3,
i.e. those which have three hydroxyal kyl am no groups per nolecule. An
exanple of these is a reaction product of trisglycidyl isocyanurate with
nono- or di et hanol am ne or nono- or dipropanol am ne. The al kanol am nes of

the general {gpihpd,3 (1) are chem cals which can be purvljg or can be
prepared by ﬁnown 2mat hods via Wal k ,ylation of an appro i?%ﬂam ne or

amonia (cf. Kirk-Qhner, Vol. 2, AI anol am nes). Exanples of the preferred
al kanol am nes of the general for rruI a (1) are tris(2- hydroxyethyl)am ne,
tris(2-hydroxy-I-propyl)am ne, bis(2-hydroxyethyl)-2-hydroxy-I- propyl am ne,

N- n- but yl
hygr ogygt hpwf%}bﬁ??éet%ew E%Jj b@s@b@q b’gér%é; oﬁﬁ(%r(gg@ é I\fykl- bi s(2- hydr oxy-
et hyl ) ani rf@rmma((l)lwtaerdkhyarl@xwﬂmwéwﬁwﬁﬁ@mwa wdmfpiwlqmlw peobpss (2- -

NN b o 2 by HRRUHE Extip s bAper IRy gr 1) - pal m Lyl am ne.
N, N- bi s( 2-tﬁyai<ﬁ&<yse1rwemylbctb\ti@§¢@mm M, NN -ttrakis(2-hydroxy-1-

bi s (2- hydrpﬁ@%ﬁétﬁi/ﬂ%r)eduhﬁr‘iee rl\Y NW&P&MSQ‘ rgé @%ﬁﬁgﬁ’%&@%&m he Qrgcj ine and N-(2,3-

di hydr oxy- i de; bi shydr razine an
bi shydr ox N N&EN gpyakis(Fhpeeazl- n@mé)@cppw@a%ddarmne prONDIGY N -tetralgb(Pei dyl et hers

WD OOy @il AR RenBdiarie, Weferéathelle diin U R foilfeledohOar 13628 - 12

anmoni a, ah ano am nes from tor exanpl e
et hanol amlrﬁehexamﬁ@vlﬁaﬁ(ﬂrérﬁ eréamefpiepediamine @r neppgrtepediamiagivie, and nono- and

- isopr %g%ﬁ!e gﬁb@sr wﬁ%ﬁobﬁwe%&.der&fagasgm réa%tn%ls%?ggér}(@&nétﬂ gddi tion

products 0 I ns oxli des,  such as utene oxi |ene oxi de, hexene
oxi de, hexieh®@ne ovisorheronediamine ook ciaminedicyaipheximethare @83,3decene oxi de,

dodecene ‘a?f'ﬁegﬁyl a2l %%gﬁp%hgéj,,g&hanlgexadecene oxi de, octadecene oxide,
ei cosene oxi de ahd ocose and al so to epoxystearyl

According to the invention, it is also possible to use compounds of the general

formula (I) where x = 3, i.e. those which have three hydroxyalkylamino groups per

molecule. An example of these is a reaction product of trisglycidyl isocyanurate with

mono- or diethanolamine or mono- or dipropanolamine.

The alkanolamines of the general formula (I) are chemicals which can be purchased
or can be prepared by known methods via N-alkylation of an appropriate amine or
ammonia (cf. Kirk-Othmer, Vol. 2, Alkanolamines).

Examples of the preferred alkanolamines of the general formula (I) are tris(2-
hydroxyethyl)amine, tris(2-hydroxy-1-propyl)amine, bis(2-hydroxyethyl)-2-hydroxy-1-
propylamine, N-n-butyl-N,N-bis(2-hydroxyethyl)amine, N,N-bis(n-butyl)-N-(2-
hydroxyethyl)amine, N-(3-n-butyloxy-2-hydroxy-1-propyl)-N,N-bis(2-hydroxy-
ethyl)amine, N-(1,3-dihydroxy-2-hydroxymethyl-2-propyl)-N,N-bis(2-
hydroxyethyl)amine, N,N-bis(2-hydroxyethyl)-N-palmitylamine, N,N-bis(2-hydroxy-
ethyl)-N-oleylamine, N,N-bis(2-hydroxyethyl)-N-stearylamine, N,N-
bis(2-hydroxyethyl)-N-stearylamine, N-(2-hydroxyethyl)morpholine and N-(2,3-
dihydroxy-1-propyl)morpholine, bishydroxyethylpiperazine and bishydroxyisopropyl-
piperazine and reaction products of glycidyl ethers with mono- or dialkylamine or



al cohol with diethanol- or diisopropanolam ne, and al so to ot hegl MAPQR00GIS

with OH function in the p-position, for exanple

N ( 2- hydr oxyhexadecyl ) di et hanol am ne, N-(2-

hydr oxy- 3- oct yl (oxypropyl ) di et hanol am ne,

N- ( 2- hydr oxy- 3- decyl oxypropyl ) di et hanol - am ne,

N- ( 2- hydr oxy- 3- oct yl oxypr opyl ) di et hanol am ne and bi s- N- ( 2- hydr oxy- 3-

phenyl oxypr oYt %&8Hanol a mne. This list is given nmer @&CVERY13RY of exanpl e.
The perchlorates are known to the skjlled worker. Exanples are those of the
formula MCO04),,, where Mis H, L‘|1,2'Na, K, My, Ca, Sr, Ba, Zn, A, La, Ce
or NH4; nis 1, 2 or 3 as required by the valency of M Agueous ampni um

per chi of ab Rl bho RS Al aAMAAHE R hOEHEnaf i b iRy al so be used

in the use o vention 1n an aqueous poly m Vari ous
commonl y ulssthnsiapyriey mboo-reed @i opropératanoms pno mohdreandeadi-chl or at es nay be used
here; for i é%@%oﬁarﬁﬁ salt or solution in water or in an organic solvent.

Q her exanmt ples o These perchl orate formul ati ons are perchl orates

di ssol ved or conpl exed using alcohols (polyols, cyclodextrins) or using

et her al cghol 5.0 ter. o . t.her enbodi nents are
descri bedglgﬁlc‘zﬁf %e%ée&?ég%!ﬁ%B%ttbéfglt@é?wgy]ﬁé\%?@ﬁ%g%'suq?][asi s preferable to
use t he saltese sxide,ntgdEnassia, irexepe okide rhekadiend bxil, Yok ®xid€) @RdB48232

PCT/ M2/ 13 -13 The prestabi || osi.tipns prepared by these

pr ocessesgﬁe?%’“ﬁ}?’l?g\?ﬁ”ggx"aér%@%éﬁ’éeég’g%g?‘%ég?%\?éﬁg?%??eéa C"?“«Sé’f(‘ﬂjg’e intimte

m Xi ng, nottagecene oxidd, picasehe exidgiandafocosehreoxicd, agdalse rapakystaagy! pol yner with t he

stabilize e ! - r stress. The first
Stap hi & nalcp WRE RSRhE o RN HE i AR R ISR W R O 2%, T s
om tted, functien inlike pebsitiver fop exanmieci-(2-pydidxXybexadgeyldiathpndlamine Us€- The

di stri but] [ o] N ] re 9. X ' 1l nost honoge-

neous. Thé%&%&%&%@m@{% %gﬁgé%ﬁﬁ]g'h’\gdl ﬁ%éé%i%égéc%@pﬁ%gf@?%%@?si ons of the

pr est abi - amiregh-(2-blygney-3-odyidxypropyipdietsaralairinezand bisolNy2rbydoxyr3-dry form
phenyloxypropyl)ethanolamine.

This list is given merely by way of example.

The perchlorates are known to the skilled worker. Examples are those of the formula
M(ClO4)n, where M is H, Li, Na, K, Mg, Ca, Sr, Ba, Zn, Al, La, Ceor NH4; nis 1,2 or 3
as required by the valency of M. Aqueous ammonium perchlorate solutions or
aqueous perchloric acid solutions may also be used in the use of the invention in an

aqueous polymerization medium.

Various commonly used supply forms (formulations) of the perchlorates may be used
here; for example as salt or solution in water or in an organic solvent. Other exam-
ples of these perchlorate formulations are perchlorates dissolved or complexed using
alcohols (polyols, cyclodextrins) or using ether alcohols or ester alcohols or crown
ethers. Other embodiments are described in EP 0 394 547, EP 0 457 471 and

WO 94/24200.

It is preferable to use the salts sodium/potassium perchlorate.



It is advantageous to use fromO to 8 parts by weight, preferabByMAv2006 05
to 5 parts by weight, in particular fromO0.1 to 2 parts by weight, of the
conpounds of the general formula (1) |isted under (b), based on 100 parts
by wei ght of PVC, to achieve stabilization in the chlorine-containing

pol ynmer in these conpositions. The anount used of the perchlorates |isted

under (a) mayopfodnom 0.01 to 3 parts by weight, partiGhlalbys Preferably
fromO0.01 to 2 parts by weight, based on 100 parts by weight of PVC

Finally, use may be made of amounts.gf. fromO0.01 to 5 parts by weight,
preferably from0.1 to 2 parts by weight, of the salts of a) and b) listed
under c). The invention also provides a process for preparing ready-to-use
pol ymer miThe pressabilifetiqroyonen dedpasiibres prepased byntheds rbcessdstaed likelvize

prestabilizatjqgn of the _invention, subse- .quent additional stabilization of
Phe polyméroideady T hbE FieadRafonts fin i PAbP RN OAhies BF ada ¢ ves.
Thg/ res u:j:jthe I_Saldgéﬁdynt‘aiﬂmg?elym@i wmmerstamiwrfsgzstem befur@thgil ll:lé\feh.ahﬁer-s'i abi Ib! IZ_er Sd
and/ or additives were a 0 Vi ous eat -stabj | i , prestabilize
ol yrer - PRESEVBF ALt e Sef Rk Reded GdrcoReronar B hi n i he
|b nvent ![ gnistatbﬂiﬁkatnuitef[eagthuﬁmelI hlalelr::‘ﬂé pcﬂﬁﬂerqwépae%il is ﬂfrﬁﬂ??%dd?fﬁort ﬁn e?arr}[)! e
ei ng tha pr abi-_Jlization has a favourable effect on the starting
col our vvhé’ﬁe"?'ﬁs disﬁ'l%f’?%ﬂ °ftthee?zt%ﬂ'ﬁzersﬂx§'g in tbggalyr;bn_er REFG RABST BPmegeani | i zer s
and/ or addiebisvEise pdhintdr composiiiensisfettle inperitios inuhsie dspébiohs Gfahé prastafir ocess are
phosphites, polyols di saceharide al.cohals, glycidyl conpounds,
hydr ot al cﬁ'?e@sp,oll’%’@ﬁ qrﬁgge P%?F@ﬁﬁ%‘?@&?‘rfﬁnéﬁit'%gwg?f"al kali metals or of alkaline
earth nmetals), 31 MAY 2006 WD 03/048232 PCT/ EP02/ 13628 -14 fillers, netal
soaps, othe

r _conmpounds of alkali_netals or of alkaljne rth metals,

fillers/pi Hﬁéﬁ\@ggg?%rst? Hsaenf‘g“ 8;5? %B?"?@?Yz"é?'gﬁt: B"ie%ﬁé’&#é?m prg Pdized fatty
est gr Is arpdrt@bh@éightls-l‘la?ayticﬁlénllb@ﬂndSto 2gatts by ivdight, of tHd\éomb@ﬂfdblefme l'i ght g
stabilizers tic ri ght ene tti nts, antisettling agents an
Bl owi ng. aGBIfrd kD skt oct ok besefanol Raft e BB R RYE Gee hs  od and
i Il ustr at etdbibadionin(thé chidridermbiaiming pblyPeCnftbesedombostgshs Jfhe dmoudt W ckson, John
Wley & S%Qesd’ of [%"?é'\f)e\r{a\ﬁol?at%g ﬁ)s%gd under (a) may be from 0.01 to 3 parts by weight,

particularly preferably from 0.01 to 2 parts by weight, based on 100 parts by weight

of PVC. Finally, use may be made of amounts of from 0.01 to 5 parts by weight,

preferably from 0.1 to 2 parts by weight, of the saits of a) and b) listed under c).

The invention also provides a process for preparing ready-to-use polymer mixtures
(compounded materials) in which, after the prestabilization of the invention, subse-
quent additional stabilization of the polymer takes place using conventional stabilizers
and/or additives. The result is ready-to-use polymer mixtures in which further
stabilizers and/or additives were added to a previously heat-stabilized, prestabilized
polymer. These polymer mixtures, which are also included within the invention,
feature optimized thermal and optical properties, an example being that the prestabi-
lization has a favourable effect on the starting colour when the initial thermal stress

occurs.

Examples of stabilizers and/or additives which can be used in the post-stabilization
process are phosphites, polyols and disaccharide alcohols, glycidyl compounds,
hydrotalcites, zeolites (aluminosilicates of alkali metals or of alkaline earth metals),



Pol vol s and di sacchari de al cohol s Exanpl es of possi bl e conpoundsi®Mathoee
type are: pentaerythritol, dipentaerythritol, tripentaerythritol,

trimet hyl ol et hane, bis(trimethyl ol propane), polyvinyl alcohol,

bi s(trinet hyl ol et hane), trinethylol propane, sugars, sugar al cohols. O

t hese, preference is given to the disaccharide alcohols. It is also possible
to use pol yoko gy, such as sorbitol syrup, mannitolpybiRiad naltitol
syrup. Exanples of the amounts of the polyols used are from0.01 to 20 parts
by wei ght, advantageously from 0. 1-{9- 20 parts by weight and in particul ar
fromO0.1 to 10 parts by weight, based on 100 parts by wei ght of PVC

d yci dyl conmpounds O These contain the glycidyl group -CH(CH, )n- H,
bonded di rfidlets] metabsoeps, lotrer caRppoRNdsRS atkglywetals aniof alkgjier eorth swetashur at ons,

ei ther wh . : | 0 r methyl and n
=0 or mg{llgrs%%}ng%ﬁwg{ @;‘f%%gp %}Caég'eag%{@g%g&g%rd f’aﬁ%%%%@ﬁ%r , R2 then

bei ng hydrepgencompdumdshaitiogidants) UViabsarbers, dightr stétalizets| eptical trighteggdry,ci dy|
conmpounds i . i % Bt LS . pgssible in
principle qmgtmgg%eéqé&;%r{ng%%égﬁ%su%s ﬁa% %W%he,aqpﬁerseoébﬁgﬁqﬂ@%f uncti onal
groups. Usempsngntsste fistechand ljustratde belbw éfgiHaoditbpk of BViQBemdsatihgt\iyng ar omat i ¢

gr oups. 3]E. W”C%%R630}493’@%2%%@%‘?5%{)@95{113618 - 15 The anpbunts used of the

term nal epoxy conpoun re prefera | east 0.1 part, preferably from
0.1 to 50 parts by weight, advantageously from1l to 30 parts by weight and

in parti CLHo@FIsfaES’Hi‘sgtcﬂa?id%%c%st s by weight, based on 100 parts by weight of
PVC. Hydr T

Examples of possible compounds of this type are:

pentaerythritol, dipentaerythritol, tripentaerythritol, trimethylolethane,

bis(trimethylolpropane), polyvinyl alcohol, bis(trimethylolethane), trimethylolpropane,

sugars, sugar alcohols. Of these, preference is given to the disaccharide alcohols.

It is also possible to use polyol syrups, such as sorbitol syrup, mannitol syrup and
maltitol syrup.

Examples of the amounts of the polyols used are from 0.01 to 20 parts by weight,
advantageously from 0.1 to 20 parts by weight and in particular from 0.1 to 10 parts
by weight, based on 100 parts by weight of PVC.

Glycidyl compounds

o
These contain the glycidyl group ——(I:H—(CHZ)n—H , bonded directly to carbon,

R, R, R,
oxygen, nitrogen or sulphur atoms, either where both of Ry and R; are hydrogen, R;
is hydrogen or methyl and n = 0 or where R; and R; together are -CH,-CHa- or
-CH,-CH,-CH,-, R, then being hydrogen and n being 0 or 1.

It is preferable to use glycidyl compounds having two functional groups. However, it
is also possible in principle to use glycidyl compounds having one, three or more
functional groups.

Use is predominantly made of diglycidyl compounds having aromatic groups.



The chem cal conposition of these conpounds is known to the skiBl adlavober ,
e.g. fromthe patents DE 3 843 581, US 4,000,100, EP 0 062 813 and WO
93/20135. Conpounds fromthe hydrotalcite series may be described by the
foll owi ng general forrmula M2+ 1". M3+, (OH) 2 (Ab )wb d H20, where M2+ = one
or nore of the netals selected fromthe group consisting of My, Ca, Sr, Zn
and Sn, |\/B+‘5£\L3/09§ B, An an anion of valency n, b is a nunber from1l to 2,
0<x<0.5, d i's & hdifoer fromO to 20. Preference is giPS&EPRA3%mpounds with
An = OH', Cl 04", HCO3 , CH3000 C6HS000-, C032", (CHOHCOO) 22", (CH2000) 22',
CH3CHOHCOO, HPO3 or HP042 Exanpl es” - hydrotal cites are

Al 203. 6MgO. CO2. 12H20 (i), M4.5A 2(OH) 13. CC3. 3. 5H20 (i),

4My0. Al 20 . 1l . 0 . 6H20 Zno, L A1203. C02. 8-91120
and Zn0. SHBO P S s heeB SRRy bRt bR 1R (LR on to e
types Al kaneferebly ZromAl. k eonb &z partsPy 9@igPt, (@dvantd§eovshy) frand th 3CAAAAByi t hi um nodi fi ed
hydr ot al ci X Fuji). Lt.i et se ,de rated h otal cites.
Z)e/ol ites (’5 aef%ﬁla%dégjipﬁ?ﬂ(?%regorﬁ)fl Qé?iﬁ%mﬁeé?q&'%ﬁ‘? gt tl]%tfpa{ﬁsﬁngwe{gg{ earth netal s)
31 MAY 2006PWD 03/ 048232 -16 PCT/ EP02/ 13628 These may be descri bed by the
followi ng general formula M/" ((Al 02) X(SIi O2)y].wH20,

Hydrotalcites
The chemical composition of these compounds is known to the skilled worker, e.g.

from the patents DE 3 843 581, US 4,000,100, EP 0 062 813 and WO 93/20135.
Compounds from the hydrotalcite series may be described by the following general
formula

M2+ | M3 (OH); (A%)p @ d H,0,

where

M** = one or more of the metals selected from the group consisting of Mg, Ca, Sr,
Zn and Sn,

M* = AlorB,

A" an anion of valency n,

b is a number from 1 to 2,

0 <x<0.5,

d is @ number from 0 to 20.

Preference is given to compounds with

A" = OH, ClO4, HCO5, CH3COO", CgHsCOO", COsZ,

(CHOHCOO0),%, (CH,C00),*, CH3CHOHCOO", HPO5™ or HPOLZ.

Examples of hydrotalcites are

Al,03.6Mg0.C0,;.12H,0 (i), Mg4.5A12(OH);13.C03.3.5H,0 (ii),
4Mg0.Al,03.C0,.9H,0 (iii), 4Mg0.Al;,03.C0,.6H,0,

Zn0.3Mg0.Al,05.C0,.8-9H,0 and Zn0.3Mg0.Al;,03.C0,.5-6H,0.

Very particular preference is given to the types Alkamizer 2, Alkamizer P 93-2 (ex
Kyowa) and L-CAM (lithium-modified hydrotalcite ex Fuji). It is preferable to use
dehydrated hydrotalcites.

Zeolites (aluminosilicates of alkali metals and/or of alkaline earth metals)



where n is the charge on the cation M Mis an elenent of the f3181a9R006
second mai n group, such as Li, Na, K, My, Ca, Sr or Ba; y : x is a nunber
fromO0.8 to 15, preferably fromo0.8 to 1. 2; and wis a nunber fromO to
300, preferably fromO0.5 to 30. Exanples of zeolites are sodium

alum nosilicates of the fornulae Nal2A112Si 12049 . 27 H20 [zeol | te Al,
Na6Al 6Si 602 Ogml\ggg 7.5 H20, X = OH, hal ogen, C104 Lfsodal ite]

Na6Al 6Si 300 2420, Na9Al 8Si 40006 . 24 H20: Na16AT E’E}"‘éﬂﬁ%”o 16 H2Q,
Nal6A116Si 32006 . 16 H20, Na56A156Si 13608384 . 250 H2O [zeolite Y],

Na86Al 86Si 1060884. 264 H2O [zeolite X]; or the zeolites which can be
prepared by partial or conplete exchange of the Na atons by Li atons, K

t )
(N K) LOATTER 5o am oy He '“ﬁ“@m@gf'?%@?ﬁw‘%? BB 0
KgNa3[ ( Al OFeIN Sittipgheege on e catipg M 'Very particular preference is given to Na
zeol i te ARG NRriOLi he nf: Jia@odawﬁg.pbﬁb&'sha?iasa@%fk FROLd spg. may be used Tn

anounts of, for exanple parts by wel pedirently 0.1 to 10
parts by \B@lght and in partlcul ar 0.1 to 5 parts by weight, based on 100

parts by weight ﬁ%%%}&%@tsqat;ﬁff@aaagfremcmmz gid lers Fillers such as

cal ci um car’bonat e , hagnesi um oxi de, magne- sium
hydr oxi deWI§|aIFIUU@Ele@;Qm@HD 180, @Ifeisfablvﬁpwo%ﬂm fibres, glass beads, wood

F1our M Gy BBkl 96 Soim Bk e 8195 Smyfy bon bl ack, graphite, rock

flour, heav res chal k are used.
Prefer encélalzéhzfﬁnﬁé;m 26 Heh Ezewlitg MANBB(GEEKO24 OF NeX/C7 SGROLK ATOMGEged. W ckson,

(TASCHENSUE Rl bR PRy AR e R AL ooty R
Gacht er &HeD; NA1bAl@Fi3.06arle HanNwsAlIs:I08Bg . @0 HFA freolite ¥S,) . 31 MAY 2006 WO
03/ 048232 \ECh/, BROBL.1 355884.0 [zeolite X);

or the zeolites which can be prepared by partial or complete exchange of the Na

atoms by Li atoms, K atoms, Mg atoms, Ca atoms, Sr atoms or Zn atoms, for exam-

ple

(Na,K)10Al10Si22064 . 20 Ha0; CaasNa3[(Al0;2)12(Si02)12] . 30 H20;

KgNa3[(AlO2):2(Si02)12] . 27 H0.

Very particular preference is given to Na zeolite A and Na zeolite P.

The hydrotalcites and/or zeolites may be used in amounts of, for example, 0.1 to

20 parts by weight, expediently 0.1 to 10 parts by weight and in particular 0.1 to

5 parts by weight, based on 100 parts by weight of halogen-containing polymers.

Fillers

Fillers such as calcium carbonate, dolomite, wollastonite, magnesium oxide, magne-
sium hydroxide, silicates, china clay, talc, glass fibres, glass beads, wood flour, mica,
metal oxides or metal hydroxides, carbon black, graphite, rock flour, heavy spar,
glass fibres, talc, kaolin and chalk are used. Preferencé is given to chalk (HANDBOOK
OF PVC FORMULATING E. J. Wickson, John Wiley & Sons, Inc., 1993, pp. 393 - 449)
and reinforcing agents (TASCHENBUCH der Kunststoffadditive [Plastics Additives
Handbook], R. Gachter & H. Mdiller, Cari Hanser, 1990, pp. 549 - 615).



- 17 The fillers may be used in anmounts of preferably at |east 3nd4a2004y
wei ght, for exanple 5 to 200 parts by weight, expediently 5 to 150 parts by
weight and in particular from5 to 100 parts by weight, based on 100 parts
by wei ght of PVC. Metal soaps Metal soaps are primarily netal carboxyl ates,
preferably of relatively |long-chain carboxylic acids. Wll-known exanpl es

of these ar qvégmﬁtes and | aurates, and al so ol eat esPCq.&gM?;}ngs of
a

relatively short-chain aliphatic or aromatic carboxylic acl such as
acetic acid, propionic acid, butyrlglggld val eric acid, hexan0|c acid,
sorbic acid; oxal i ¢ acid, nalonic acid, succinic acid, glutaric acid,
adipic acid, fumaric acid, citric acid, benzoic acid, salicylic acid,

phthalic er\m'e(hancars-,fwag| tERlskd tni #ncRAis®f piferdrm} &tiiédsEomecph by RYipRNRE 1 tic acid.
Met al s which should be mentioned are: Li, Na, K M), Ca, Sr, Ba, Zn, A, La,

Ce and raP@Melkry e 298 PaTSbY WRight expedigntiydrtei 0 RadebY: Veight andlin ed synergistic
i XU eSSl oA RombAGi10TbEkIGy W] SR 100TRIRAS AR Pyt ai |1 zer's,

cal cium zinc stabilizers or cal- CTiunl magnesiuni zinc sta i zers. The netal
soaps may be used either alone or in mx- tures. An overview of comon net al
soaps is found in U | mann's EncycM@@eg'aa% of Industrial Chemstry, 5th Ed.,
Vol . Al16 (1985), 'pp. 361 et seq € netal soaps or m xtures of t hese may

be used i vagPybs &é ,pnfrﬁﬁlyeﬁﬁé‘tﬁpkﬁbo@la%1 preff@ath &afeté.vayn ldﬂ
expediently 0.01 to 8 parts by particularly preferably 0.05 to 5

parts by verkgmylic asigs éﬂe'b‘FFOT’O(?XEIBP'F%mee%f@ ﬁftea'@f-‘esFW@ laypteg| gnd@sPal  and

al kal i ne ef¢#ds dMRtAlts Gﬂ@ﬁ%@%oﬁ%ha’h *&ﬁpﬁ%ﬂé BO&®Mmatt carBSxyid &&RNsuchnventi on,
these are mainly the carboxyl ates of aci ds descri bed above, but also

cor r espondSrR§ek ped sPreRioniG é@?}é&ﬁ'\‘ieﬂc‘ﬂ V‘H?’éfr?ﬁ@lr XANPIC aQhrBHaAE. M xt ur es

of these VUxElﬂ: &ﬁg%ﬁyn&.cﬂé‘dod%u&rn& ﬁ&?lu&?@%ci@' &di @é@n’@})hﬁ%r@a@d érﬂng" NaOH,
KOH, CaO, Ivg OH) 2 (Cﬁl) Ca3 (and

al so basi @C@arbﬁiﬂ?&t edd, slieic é@drnﬁ@fﬁﬂ'éla&'dé:l B@'mmﬁ-‘(ﬂ‘t'ﬁlﬁ’itqr tt@f)‘e”'t&n@ | so
fatty aci GyrhdiRic@bigNa and of K In the case of alkaline earth carboxylates
and Z

Metals which should be mentioned are: Li, Na, K, Mg, Ca, Sr, Ba, Zn, Al, La, Ce and

rare earth metals. Use is frequently made of so-called synergistic mixtures, such as
barium/zinc stabilizers, magnesium/zinc stabilizers, calcium/zinc stabilizers or cal-
cium/

magnesiumy/zinc stabilizers. The metal soaps may be used either alone or in mix-
tures. An overview of common metal soaps is found in Ullmann's Encyclopedia of
Industrial Chemistry, 5th Ed., Vol. A16 (1985), pp. 361 et seg.

The metal soaps or mixtures of these may be used in amounts of, for example, 0.001
to 10 parts by weight, expediently 0.01 to 8 parts by weight, particularly preferably
0.05 to 5 parts by weight, based on 100 parts by weight of PVC.

Alkali metal and alkaline earth metal compounds
For the purposes of the present invention, these are mainly the carboxylates of the

acids described above, but also corresponding oxides or, respectively, hydroxides or
carbonates. Mixtures of these with organic acids are also possible. Examples are
LiOH, NaOH, KOH, Ca0, Ca(OH),, Mg0, Mg(OH),, Sr(OH),, Al(OH)3, CaCO;3 and
MgCO; (and also basic carbonates, such as magnesia alba and huntite), and also
fatty-acid salts of Na and of K. In the case of alkaline earth carboxylates and Zn



31 MAY 2006 WO 03/048232 -18 PCT/ EP02/ 13628 carboxyl ates it is 3giapaPoees bl e
to use adducts of these with MODOor MOH)2 (M= Ca, M), Sr or Zn), so-called
"over based" conpounds. In addition to the stabilizers according to the
invention it is preferable to use alkali netal carboxylates, alkaline earth
nmetal carboxyl ates and/or al um ni um carboxyl ates. Lubricants Exanples of

possi bl e | ubypeants, are: nontan wax, fatty esters, PE 38§ de  waxes,
chl oroparaffins, glycerol esters and al kaline earth neta soaps and fatty
ket ones, and al so the lubricants, 0[1§prrbi nations of the lubricants, |isted

in EP O 259 783. Calciumstearate is preferred. Plasticizers Exarrpl es of
organic plasticizers are those fromthe follow ng groups: A) Phthal ates:

such as pr@fmbdeyutds als?r;szishmb tteefsseladdattsmﬁ@aw.thWomL fmel@ pht hal at e,
al so known by t common  abbrevi ati ons oct t hal at -2-
et hyl hexyl"ﬂ%tﬁﬁ&f 5‘@@?0 C%FN@VGF(???%’ ‘g %%ﬂdﬁ'PB)t rBISEﬂﬁ"“G%fﬁl sodecyl

pht hal at e)acccﬁhmg% &feSm/@ﬁtn@' it @ipaetfergbleitoo@é fackwlnet;al @é?bé?&latésnall%ﬁé icular esters
of adipic, azelaic, sebacic acid Ere erably di-2-ethyi hexyl adipate

and dii soo@f@lmeéﬁlcﬁ@?@"at@a”ﬁmrﬁjélm'r?“frf‘Ear BfSS, such as tri-2-ethyl hexyl
trinellitate, triisodecyl trinellitate (mxture), triisotridecyl
trimellitate, triisooctyl trinellitate (mxture), and also tri-C6- C8-alkyl,
tri-Co6- CldLQH@,@ﬁ, tri-Cr7-C9-al kyl and tri-C9-Cli-alkyl trinellitate. Conmon

abbr evi at | gagpRE eBJchI il (dbFitaed b rbritarBlvay, ity Rstel, PE Zva%shx.lnfaéxyl

trimellitate), tI’IISOdECg/ trinellitate) and TITDIM (triisotridecyl
trimellit¥2§s, hprappEfipssIhastol esteprd alkalipe garty metpl sores: iang falloxi di zed

unsat ur at %tofn@ﬁ ta)ﬁd 3ibh the lutkicBnts, R REHbiHLBRSrIRY RBAGING listedih Pol yneric
pl asticizers: the conmpnest starting materials for preparing polyester

pl astici z&Pd %159e783di:§%\¥’6é§@9'laF9c'sﬁEﬁf‘iﬂ%e such as adipic, phthalic, azelaic or
sebaci ¢ aci d;

Plasticizers

Examples of organic plasticizers are those from the following groups:

A) Phthalates: such as preferably di-2-ethylhexyl, diisononyl and diisodecyl phthalate,
also known by the common abbreviations DOP (dioctyl phthalate, di-2-
ethylhexylphthalate), DINP (diisononyl phthalate), DIDP (diisodecyl phthalate).

B) Esters of aliphatic dicarboxylic acids, in particular esters of adipic, azelaic, and
sebacic acid: preferably di-2-ethylhexy! adipate and diisooctyl adipate.

C) Trimellitic esters, such as tri-2-ethylhexyl trimellitate, triisodecyl trimellitate
(mixture), triisotridecyl trimellitate, triisooctyl trimellitate (mixture), and also tri-Ce-
Cs-alkyl, tri-C¢-Cyo-alkyl, tri-C7-Cg-alkyl and tri-Co-Cy;-alkyl trimellitate. Common
abbreviations are TOTM (trioctyl trimellitate, tri-2-ethylhexyl trimellitate), TIDTM
(triisodecyl trimellitate) and TITDTM (triisotridecy! trimellitate).

D) Epoxy plasticizers: these are primarily epoxidized unsaturated fatty acids, e.g.
epoxidized soybean oil.

E) Polymeric plasticizers: the commonest starting materials for preparing polyester
plasticizers are: dicarboxylic acids, such as adipic, phthalic, azelaic or sebacic acid;
diols, such as 1,2-propanediol, 1,3-butanediol, 1,4-butanediol, 1,6-hexanediol,
neopentyl glycol and diethylene glycol.

F) Phosphoric esters: a definition of these esters is given in the abovementioned
"Taschenbuch der Kunststoffadditive" ["Plastics Additives Handbook"], Chapter 5.9.5,



di ol s,

esters:

such as 1, 2-propanediol, 1, 3-butanediol, 1,4-butanediol,
1, 6- hexanedi ol, neopentyl glycol and diethyl ene gI ycol . F) Pho

" Taschenbuch der Kunststoffadditive” ["Plastics Additives Handb
Chapter 5.9.5, 31 MAY 2006 WO 03/048232 -19 PCT/ EPQ2/ 13628 pp. 408- 412.

Exanpl es of wWdwsaahosphoric esters are tributyl phosgﬁp%lﬁ)gle%ﬁ;- 2

et hyl butyl phosphate, tri-2-ethyl hexyl phosphate, tric

2- et hyl hexyl Bi phenyl phosphate, cr.ggyl di phenyl phosphate, tri
phosphate, tricresyl phosphate and trixylenyl phosphate. Prefe
given to tris(2-ethylhexyl) phosphate and Reofos(r) 50 and 95
Spezi al i t ap.e4d8Ha R BamplEs ofdihkess phosghadc esfers adribaplsphogehate, tri-rs)

d b 'S, . I t hyl ol
Lot r aydr SPaPvY OTRREE F2 enfiray losbtr S B Fee A SOAGEL ' oo o
D@nmmauphémdemospmate aressalfdlpthlams@hqxﬂpaxe; teipzemySphasghag anpl es for the

di gl ycol
same are

Lve nst f 1V, "Plastic Ves
oot or R Aspsohet e leny WP hats Fraretenct, B Uhefida SR iV 5 o
412 - 415ph@pickte and RETosBesthanal 35g¢iba SWZlthate'ﬁlcmeI!Nie) 4th Ed., Else

1984

pp

, . - 170. It is als ssible to use mxtures of dif
pl asti ci 28}550%?%6‘137Y&&C?@?’P3P§8W§ be used in amounts of, for e
20 parts H)IHy@b@mons expedi ently 10 to 20 parts by wei ght, base

parts
10%,

by
par

ihdiobeds. <o dnarabeS, o R By IS bR Bl dede S

Pi gnent s aldpduipohgesubst ances are known to the skilled worker.
' norgani CJ)pélyg:rcT)ngttesrs, e.g. diglycol benzoates.

A definition of these plasticizers and examples for the same are given in "Kunststof-
fadditive" ["Plastics Additives"], R. Gdchter/H. Mdiller, Carl Hanser Verlag, 3rd Ed.,
1989, Chapter 5.9.6, pp. 412 - 415, and in "PVC Technology", W. V. Titow, 4th Ed.,
Elsevier Publ., 1984, pp. 165 - 170. It is also possible to use mixtures of different
plasticizers.

The plasticizers may be used in amounts of, for example, 5 to 20 parts by weight,
expediently 10 to 20 parts by weight, based on 100 parts by weight of PVC. Rigid or
semirigid PVC preferably comprises up to 10%, particularly preferably up to 5%, of

plasticizer, or no plasticizer.

Pigments
Suitable substances are known to the skilled worker. Examples of inorganic pigments

are TiO,, pigments based on zirconium oxide, BaSQs, zinc oxide (zinc white) and
lithopones (zinc sulphide/barium sulphate), carbon black, carbon black-titanium
dioxide mixtures, iron oxide pigments, Sb,03, (Ti,Ba,Sb)0,, Cr,0s, spinels, such as
cobalt blue and cobalt green, Cd(S,Se), ultramarine blue. Examples of organic
pigments are azo pigments, phthalocyanine pigments, quinacridone pigments,
perylene pigments, diketopyrrolopyrrole pigments and anthraquinone pigments. TiO2
in micronized form is also preferred. A definition and further descriptions are found in

31 MAy 2006
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5.9.6, pp.

vi er Publ .
ferent
xanple, 5to
d on 100
rises up to
pl asti ci zer.
Exanpl es of



are T102, pignments based on zirconi um oxi de, BaS04, zinc oxi de §zMKy 2604 €)
and |ithopones (zinc sul phide/barium sul phate), carbon bl ack, carbon

bl ack-titanium dioxide m xtures, iron oxide pignments, 5b203, (Ti, Ba, Sb)02,
Cr203, spinels, such as cobalt blue and cobalt green, Cd(S, Se), ultramarine
bl ue. Exanples of organic pigments are azo pigments, phthal ocyanine

pi gnent s, ri.done pignents, perylene pignents, diketaopyrrolopyrrole

pi gnent s angk @ﬁ{%QUlnone pi gnents. T102 in nicroni%gamFBP % s al so
preferred. A definition and further gpscrlptlons are found in 31 MAY 2006 WO
03/ 048232 PCT/ EP02/ 13628 -20 the "Hafidbook of PVC Fornul ating", E.J.

W ckson, John Wley & Sons, New York, 1993. Phosohites Organic phosphites
are known th® Hanabddke PBC #&murahhgnremawmah AloAh NleyPRISHAE New Yeam pl es of
these are trjoctyl, tridecyl, tidodecyl, trltrldecyl tripent adecyl ,

trioleyl, 199:’|stearyl trlphenyl trllauryl trlcresyl trls(nonylphenyl),
tris(2,4-tert- butylphenyl) and tricyclohexyl phosphite. O her suitable
phosphites .are various m xed aryl dial kyl or al kyl diarylphosphites, such
as phenyl~ﬂ#§£ﬂ%ﬁ, phenyl didecyl, phenyl didodecyl, phenyl ditridecyl,
phenyl dlorﬁéﬁ@ﬂ%yﬂ.m e.laqznwm ébs&%mﬁé‘ﬁﬁ)ﬂfhlonr%%bﬁa %ﬂmﬂrg edggy! di phenyl,

undecyl di phe ﬁéﬁ dodec phenyl, tridecyl diphenyl, tetradecyl diphenyl,
pent adecy|PI&§i9HHesS pre tep |tr ‘deGY'pW@H‘}ﬁCY' itridery} t“EﬁWﬁXH triglad, dodecy!

bi s(2, 4- ditridtedrji- maha/r{ypmml)mala@,&,nm F\@hy!phé‘i%ams REHUFAHETRY add SO be made
of phosphites of various di- or polyols: e. et raphenyl di propyl ene gl ycol

di phosphi tt@CYC'BBGPWKWOERWByI ene gl ycol) phenyl phosphite, tetraisodecyl
di propy! engndlsvigsie moemtsmetv@nou%rm@@wrd@wﬂ&%&% yrf@hasFmtyaSphl te, tetra

nmet hyl ol cycl ohexanol dec hosphite, tetranmet ohexanol but oxyet h-

oxyet hyl él—‘ﬁ?ﬁs‘ﬁﬁm'é'w{yb?'ﬂe@ 'OPW&'IW%{WPEW’%QM%H\@W?”% phosphi t e,
bi s(nony! pherdety Hneh l'dl'ﬂi@r‘itbd’éc@ SR RBAEDYI, @e@)ﬁe@ﬁéﬂyt de&'yﬁﬁ@‘rehﬂt oxyet hyl )
el e theanlegnde P P L e i QXY SL Y L) 4 oy anur at e
hexadecyl Cyi diphenyi, Cyl dipheny cyl diphenyl, pentadecyl diphenyl, oley!

diphenyl, stearyl diphenyl and dodecyl bis(2,4-di-tert-butylphenyl) phosphite.

Advantageous use may also be made of phosphites of various di- or polyols: e.g.

tetraphenyldipropylene glycol diphosphite, poly(dipropylene glycol) phenyl phosphite,

tetraisodecy! dipropylene glycol diphosphite, tris(dipropylene glycol) phosphite,

tetramethylolcyclohexanol decy! diphosphite, tetramethylolcyclohexanol butoxyeth-

oxyethyl diphosphite, tetramethylolcyclohexanol nonylphenyl diphosphite,

bis(nonylphenyl) di(trimethylolpropane) diphosphite, bis(2-butoxyethyl)

di(trimethylolpropane) diphosphite, tris(hydroxyethyl) isocyanurate hexadecyl

triphosphite, didecyl pentaerythrityl diphosphite, distearyl pentaerythrityl diphosphite,

bis(2,4-di-tert-butylphenyl) pentaerythrityl diphosphite, and also mixtures of these

phosphites and aryl/alkyl phosphite mixtures of empirical composition

(H15Co-CsH40)1.5P(OC12,13Hz25,27)1.5 Or [CgH17-CeHa-O-12P[i-CgH170],

(H19Co-CeH40)1.5P(0Co,11H19,23)1.5.

Examples of the amounts of the organic phosphites uséd are from 0.01 to 10 parts

by weight, advantageously from 0.05 to 5 parts by weight and in particular from 0.1

to 3 parts by weight, based on 100 parts by weight of PVC.



triphosphite, didecyl pentaerythrityl diphosphite, distearyl peggqm’\ytzhmtyl
di phosphite, bis(2,4-di-tert-butyl phenyl) pentaerythrityl diphosphite, and
al so m xtures of these phosphites and aryl/al kyl phosphite m xtures of
enpirical conposition (HL9C9-C6H4O) 1. SP(QOC12, 13H25, 27)1.5 or

(CsH17-C6H4- O-J2P[i - CBH1701, (H 19C9- C6H40) 1.5P(0C9, 11 H 19, 23)1.5 Exanpl es
of the anpbunts of the organic phosphites used are from0.01 to 10 parts by
wei ght, advaiP &§¥besiy from 0.05 to 5 parts by wei ght RETEPIHI3@&rti cul ar from
0.1 to 3 parts by weight, based on ?100 parts by weight of PVC. 31 MAY 2006
WO 03/ 048232 -21 PCT/ EP02/ 13628 Epox i zed fatty acid esters and other epoxy
conpounds The stabilizer conbination of the invention may additionally and
pref er abl 8)98’?50'{% a@c’jet Shd QREr thopERud atty acid ester. Possible
conpounds ClalTy esters o y acids from natural sources
(fatty acumegtaptﬁeencareb)latlogmmeaeveﬁb%mw addnttlonaIWaa@ésle@eraUVtommwever it is
al so possi t d butyl oI eate
oo oy albs ARl QLA MENBlp coHirtnBenGR Y il et

desir ed alestard of fattyparidsifmim nathrgideoksd (Rateycecidagiyeprides), oﬂcl'gawsoyajgnl oracryl at e and
gl yci dyl I = ounds may al so
have been%%?%%" éﬁ%\%P S%E%%&Enb QB% %@ﬁ@&?ﬁ&ﬁggﬂ%ﬁﬁgg“ on see al so
DE- A- 4 031iz8d 8utylrieate Xisd amay Siso A Imyaldapé@bom:zexph@ytmtamene .agd polyiso-

2, 6-di ter u I “ah}& e.qg.

2, 4-di octyh’ﬁ rfma éd%éwge t- ¥ hy? nécﬁtQhﬂ’lr@toréwgwﬁcrg@{c?zaapnones, e.g. 2,6-
di-tert- b@iyyﬂdylétnetbadm(ha&?phb@fm or hWymeylmmnom cufpolveds/maelsrer s, e. g.

2, 2'-th|o l; henol s, e.g.

202 L oheal e PR aREROI el dbagiRgBPLgphenol S, o o,

3,5, 3,5 DEA#&BEBL8.butyl -4, 4' -di - hydr oxyd| benzyl et her, hydroxybenzyl at ed
mal onat es, e.g. dioctadecyl 2,2-bis(3,5-di-

Antioxidants

Alkylated monophenols, e.g. 2,6-di-tert-butyl-4-methylphenol, alkylthiomethylphe-
nols, e.g. 2,4-dioctylthiomethyl-6-tert-butylphenol, alkylated hydroguinones, e.g. 2,6-
di-tert-buty!-4-methoxyphenol, hydroxylated thiodiphenyl ethers, e.g. 2,2"-thiobis(6-
tert-butyl-4-methylphenol), alkylidenebisphenols, e.g. 2,2"-methylenebis(6-tert-butyl-
4-methylphenol), benzyl compounds, e.g. 3,5,3',5-tetratert-butyl-4,4'-di-
hydroxydibenzyl ether, hydroxybenzylated malonates, e.g. dioctadecyl 2,2-bis(3,5-di-
tert-butyl-2-hydroxybenzyl) malonate, hydroxybenzyl aromatics, e.g. 1,3,5-tris(3,5-di-
tert-butyl-4-hydroxybenzyl)-2,4,6-trimethyibenzene, triazine compounds, e.g. 2,4-bis-
octylmercapto-6-(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine, phospkonates and
phosphonites, e.g. dimethyl 2,5-di-tert-butyl-4-hydroxybenzylphosphonate,
acylaminophenols, e.g. 4-hydroxylauranilide, esters of beta-(3,5-ditert-butyl-4-
hydroxypheny!)propionic acid, beta-(5-tert-butyl-4-hydroxy-3-methylphenyl)propionic
acid, beta-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid, esters of 3,5-ditert-
butyl-4-hydroxyphenylacetic acid with mono- or polyhydric alcohols, amides of beta-
(3,5-ditert-butyl-4-hydroxyphenyl)propionic acid, for example, N,N'-bis(3,5-ditert-
butyl-4-hydroxyphenylpropionyl)hexamethylenediamine, vitamin E (tocopherol) and
derivatives.



tert-butyl -2-hydroxybenzyl) mal onate, hydroxybenzyl aromatics, 8184ay 2006
1,3,5-tris(3,5-di- tert-butyl-4-hydroxybenzyl)-2,4,6-trimnmethyl benzene,
triazi ne conpounds, e.g. 2,4-bis-

octyl mercapto-6-(3,5-di-tert-butyl -4-hydroxyanilino)-1,3,5-triazine,
phosphonat es and phosphonites, e.g. di nethyl

2,5-di-tert-butyl -4-hydroxybenzyl phosphonate, acyl am nophenols, e.g.

4- hydr oxyl alVAhY¥42%fe, esters of beta-(3,5-ditert-butyl/PCAEPI2/13628

hydr oxyphenyl ) propi oni ¢ aci d,

bet a- (5-t ert-butyl - 4- hydr oxy- 3- met hy?dhenyl ) pr opi oni ¢ aci d,

bet a- (3, 5-di cycl ohexyl - 4- hydr oxyphenyl ) propi onic acid, esters of 3,5-ditert-

but yl - 4- hydr oxyphenyl.acet i id-with mono- or polyhydric al cohols, am des
of beta (3 @BkF BERE BREYH SrfoMllebin BRE e Fp O Bnelis By o exanpie.
RN ehnr e it e oot e
vitam n 0oc er an rivatives. -
PCT/ EPO2/ M,&gs%or\t pg%l% %ngg%tfo Me antioxi dants used are from
0.01 to 10 parts by weight, advantageously fromO0.1 to 10 parts by wei ght
and in parlé'! @ul Er frgm! g& 1'“0 5 parts by weight, based on 100 parts by
wei ght of gy ! light stabilizers Exanples of these are:
2-( ﬁ | thrm?mﬂbemme@@nzfﬂt@i-Mmh X&Shenylbhmibtﬂ?olas, (sdchr M(@h}’dr&%wsﬁ _
o Subst MDA BRI R G RO oSt 3 SRERPITET oy at e, pheny
sal i cyl at aubstiated baizeis acity, slctlas aaampoutybbenydsibyfate deenyl SHRla@s o
11 B b, Bl L B i 1 o 00
2, 4, 6- t ri si{o2eyloyngHs Bxylitakt-Dutyigrankiyg Re@yHydirokypBedm )t 1,8, 8 iswnes 2sucR ady dr oxy- 4
oct yl oxyphe -4 6-bis(2, 4-dinmethyl.ghenyl) - -triazine, sterically
hi nder ed Ba%hl?&%‘h‘édﬁ?;’ﬁ"‘é%dﬁ?’%?'f”ﬂ,5%',3%&”8%/'?%ﬁé(?%\}/a'}??qﬁé‘ri di n-4-yl) sebacate,
bi s( 2, 2, 6 obtylogyphanyl)® byt Hé-pietetitipher)yl, 3, Satiazmenatetcal\Bhinvdrag agent s
amines, such as bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacate, bis(2,2,6,6-tetra-
methylpiperidin-4-yl) succinate.

Blowing agents
Examples of blowing agents are organic azo compounds and organic hydrazo com-

pounds, tetrazoles, oxazines, isatoic anhydride, and also soda and sodium bicarbon-
ate. Preference is given to azodicarbonamide and sodium bicarbonate and also

mixtures of these.

Definitions for and examples of impact modifiers and processing aids, gelling agents,
antistats, biocides, metal deactivators, optical brighteners, flame retardants, antifog-
ging agents and compatibilizers are given in "Kunststoffadditive" ["Plastics Addi-
tives"], R. Gachter/H. Mdller, Carl Hanser Verlag, 3rd Ed., 1989, and 4th Ed. 2001,
and in "Handbook of Polyvinyl Chloride Formulating" E. J. Wilson, J. Wiley & Sons,
1993, and also in "Plastics Additives" G. Pritchard, Chapman & Hall, London, 1st
edition, 1998.

Impact modifiers are also described in detail in "Impact Modifiers for PVC", J. T.
Lutz/D. L. Dunkelberger, John Wiley & Sons, 1992.



Exanpl es of bl owi ng agents are organic azo conpounds and organi 31 My 2006
com pounds, tetrazol es, oxazines, isatoic anhydride, and al so soda and
sodi um bi carbon- ate. Preference is given to azodi carbonam de and sodi um
bi carbonate and also m xtures of these. Definitions for and exanpl es of
i npact nodifiers and processing aids, gelling agents, antistats, biocides,
net al deact iv@dinisss2 optical brighteners, flane retardagigpozasibd f 0g- gi ng
agents and conpatibilizers are given in "Kunststoffadditive" ["Plastics
Addi - tives"], R Gachter/H Miller;2%8arl Hanser Verlag, 3rd Ed., 1989, and
4th Ed. 2001, and in "Handbook of Polyvinyl Chloride Fornulating" E J.
Wlson, J. Wley & Sons, 1993, and also in "Plastics Additives" G
Pri t char d,Examalgsranthe prestabilizadshlgone-containing pelymess to heogparedgct nodifiers are
al so descry i Iidridk Nof VinORRR Wf r ' _ Lutz/D. L.
Dunkel ber g%%ﬁ%ﬁn%f@fdgbégr?w 1%@ . §1b'ﬁ>f&&s§§d‘§’3 %/%tb‘g}lﬁ%g%z
PCT/ EP0O2/ 13i628nylZBlotdeaunitscfor exampleccopelyseralof Vinyt ebloride andi iyt esters afi ni ng
pol ymers t ole : i i j vinyl i dene
Chi ot do, ApRSF SHEER 8RR yng R kbl AL B e HC L ot or
exanpl e cdpethyaeyls acgfl aud with agWbotrilel oratviners ofinyeetiarids voth diemki phat i ¢ aci ds,
in partic | . I chl Qi ith esters of
(met h) acr ;i::o f?w@odglg? ¥ik%ﬁgﬁ&m@taﬁ“r%tg‘?%%ﬁwpf?@s °\ééﬂ';§{d§}§r%r°§ t'b)egg’vfwnyl chloride with
di ene corepaupidsorahanans ofvinyhetangde avits diethyt meleatey diethylfomdstepor anhydri des of
t hese, for EWFB 2 COPQI yIE i Il B i et hyl mal eate,
di et hyl flﬂnn%gez; e, hﬁdre’ 8%3|C§'?@{a§er?ﬂ§}’c'frﬁ}eg%‘l,’”dgé§é@¥d8%?SW'hﬂtcg'aﬁéﬁo| yners and
copol yner sopdlymerngf vimt cioeridgesnd ot wpdidgmesshioridé with npsatwrated mlddrydasid of
vinyl i den or | i t her
corrpoundsf?mﬁi‘%tc%)%S %Hxaoﬁr%%’?‘é@g%ﬁ%itfﬁ&%ﬁglg %k\%ﬁ%%@é‘? ldéﬁ\dgrﬁ ﬁ?@ﬁ[‘%yp ket one, vinyl
met hyl et lketope,wiinyy methglodiortryvinyd ishiputyl ethved, andahd likeg polyroéry wkvisylidénevi nyl i dene
chl ori de . €0nol r f ' I oL WM ot her
bl yrrer 2 S0P ACE B8 SR A op b SR8 Wi Ul B o kb i
di chl or odicempgundst doiymercdflvowi onoreagetate and of dichlorodivinyl ether; chlorinated

polymers of vinyl acetate, chlorinated polymeric esters of acrylic acid and of alpha-

substituted acrylic acid; polymers of chiorinated styrenes, such as dichlorostyrene;

chlorinated rubbers; chlorinated polymers of ethylene; polymers and post-chlorinated

polymers of chlorobutadiene and copolymers of these with vinyl chloride, chiorinated

natural and synthetic rubbers, and mixtures of the polymers mentioned with each

other or with other polymerizable compounds. For the purposes of this invention,

PVC includes copolymers with polymerizable compounds, such as acrylonitrile, vinyl

acetate, or ABS, and the materials may involve suspension, bulk or emulsion poly-

mers.

Preference is given to a PVC homopolymer or a PVC homopolymer combined with

polyacrylates.

Use may also be made of graft polymers of PVC with EVA, ABS and MBS, Other
preferred substrates are mixtures of the abovementioned homo- and copolymers, in
particular vinyl chloride homopolymers, with other thermoplastic and/or elastomeric
polymers, in particular blends with ABS, MBS, NBR, SAN, EVA, CPE, MBAS, PMA,
PMMA, EPDM and with polylactones, in particular those from the group ABS, NBR,
NAR, SAN and EVA. The abbreviations used for the copolymers are familiar to the



polymers of vinyl acetate, chlorinated polyneric esters of acrgliMA®2086and
of al pha- substituted acrylic acid; polynmers of chlorinated styrenes, such
as dichlorostyrene; chlorinated rubbers; chlorinated polyners of ethylene;
pol ymers and post-chlorinated polyner§2%t chl or obut adi ene and copol yners of
these with vinyl chloride, chlorinated atural and synthetic rubbers, and
m xtures of the polyners nentioned with each other or with other

urposes of this invention, . PVC includes

Copol yreraled WerHl e Rave She FapBa e Iag AR SeRIg e BaGenGrsiyrene;

Sﬁig“ ﬁg?@.‘“ e 2ROy e ﬂﬁﬁél%%%fé%%ﬁ%?\%ﬁ@ﬁ%iﬁwe%ﬁaﬁéwﬁ%ﬁir >
i ' i oERrRtalisoma PVC

wth Eva TAEENRIS AR peitate. QRRTTRMGIS RS M A be BRLAFFED, 2

abov enenadrglate-base styrareagpylbpitrilescopolymesr(ASAY| ar vi nyl chlori de

honmopol yners, with other thernoplastic and/ or el astoneric olynmers, in

paas i cu|h %@lymef'ﬁammsitionseshimmllmm a ﬁmurfgm&,frqmgzs WBAS% eightveAPVEPDM
i i i ABS, ,.\BR,, ,.NAR,
SAN and S RSB BNl it he LoRoM RS fabhiad 5 FoMiRoeHE 6T R ) t he
31 MAY = [ ; A ql 1 j . i it
eyt ani iRk ke Dyppbations afifssed o () J00aHRS LA ARof S8 ana (1)

acry!l onifrom @tdB00darteby WaRghtaof ABS antyor SANmodified; ABENAd frorhy) &ngovi nyl
acetate. O her particular materials which a‘rrr:;?/ be used are acryl ate-based

st yr ene-parts by weight ef dhepcopatymerg NBR) NAR and/pmEVA, FiiboRMMAG it vinipanticu-
i i f 25 to _75%b i ght ,of PVC d 75 to 25%Db
et Gt e ENE PMACRGaeM IR At & heficilenbo idttentcomponed (i 1) 'are preterred

here. Conpositions conposed of (1) 100 parts by weight of PVC and (ii) from
O to 300 parts by weight of ABS and/or SAN-nodified ABS and fromO to 80

parts byriwetghpoohds ihicto pudyybe usediBBncdtafamtd Gocortidy td e inkiivilonpaidi n
particu- |ar EVA, PVMA and PMVA, are a particularly inportant conponent.
also the chlorine-containing polymers, are well known to the skilled worker and are
described in detail in "Kunstoffadditive” [Plastics additives], R. Gachter/H. Mtiller, Carl
15 Hanser Verlag, 3rd and 4th edn., 1989 and 2001; and in DE 197 41 778 and

EP-A 99 105 418.0 of 17.03.1999, expressly incorporated herein by way of reference.

The monomers are polymerized by traditional emulsion or suspension polymerization.
More details on the polymerization process can be found in DE 1 269 350 or

20 EP 0 281 210. The commonly used polymerization initiators are-mostly peroxidic or
azo compounds used as free-radical initiators. Examples of these are: persulphates,
organic and inorganic peroxide salts, hydrogen peroxide, percarbonates and perest-
ers, benzoyl peroxide, ketone peroxides, polyester peroxides, polyether peroxides,
cyclohexanone peroxide, methyl ethyl ketone peroxide, cumyl hydroperoxide, diacyl

25 peroxides, and tert-butyl hydroperoxides. The prestabilization of the invention can be
.used with any of the industrially relevant processes for polymerization of halogen-

containing monomers.

The stabilizer system is added to or dissolved in the polymerization medium by the
30 usual laboratory methods, directly in the form of a solid or mixture of solids, or in the
form of a solution or dispersion in 8 suspension medium or, respectively, solvent




The conpounds which may be used concomtantly according to the BUWeENN bOOG
and also the chlorine-containing polyners, are well known to the skilled
wor ker and are described in detail in "Kunstoffadditive" [Plastics
additives], R Gachter/H Miller, Carl is Hanser Verlag, 3rd and 4th edn.,
1989 and 2001; and in DE 197 41 778 and EP-A 99 105 418.0 of 17.03. 1999,

expressly i ng@bpehat ed herein by way of reference. ThedRppNkhs are
pol ymeri zed by traditional ernulsion or suspension polynmerization. Mre

details on the pol ynerization procesggcan be found in DE 1 269 350 or EP O
281 210. The commonly used pol ynerization initiators are-nostly peroxidic or
azo conpounds used as free-radical initiators. Exanples of these are:

per sul phat @spatitde githitle pohdherizatiog amedunp &he additonsadyt take pigarmigeto, per oxi de,

per car bonaéueis an% etrhesti-mg%z%ﬁorpenzoyl per oxi de, ketone peroxides, polyester
per oxi des, |58ﬁ’y°étﬁ”r Sé’%m es, ' cycl ohexanone peroxi de, methyl ethyl ketone
peroxi de, cunyl hydroperoxide, diacyl 25 peroxides, and tert-butyl

hydr oper oxj,des, The est abj | i ron of the invention can be .used with any
of the i néh???'foﬁ'q%/n&éf’%\/aaﬁ/tAepufsgéEos'g%oéqu%?%beoir%WgFfsf’Qgﬁjéﬁdcgtf"eﬁal ogen-

cont ai ni ngntouhe prestabiliZEBdeolytnaist b gmulsisy st dispetstonatethcd {one @kamblssol ved in the
pol ymeri zat i on, medi um by, the .30. usual, |l apboratory nethods, . directly in the

f or m of a%mgir}ge yre w%}u & pic Blaipagt?)'(?rdbr?' W')%Ws%eltr&ﬂdrffué‘f’g edpiKingi on or

di sper si orofiaddigoralicpeposemsy amaethodwibh direce squttivhity eeyprocees spatatus31 MAY 2006 WO
03/ 048232 PCT/ EP02/ 13628 -25 conpatible with th | rization nmedium The
addition r&y faiweblrﬂéeé' W?%ﬁr’ %nggerc?hhedg?) ¥ ’H&P&f‘”?ﬂgn%ﬁwﬁt@ni zation. The
f ol | owi ng greidnan svhaByre kaowrs exklakes ormelet brdakiefréce gpbalbitk foasr s and/ or
additives into the prestabilized polyners: an enul sion or dispersion nethod
(one exanple being the use of a mxture which is a paste); a dry mxture

met hod durihageddyeoitis pdigmerafixtaddicormoisig all @htheradoitiges, Rnowet3@dmwi t h di r ect

o By BRSSO ALl AR Bl o, UL X1

end use is made of apparatus known per se, such as the abovementioned process
apparatus, to mix further stabilizers and/or additives with the prestabilized PVC.
These stabilizers or additives may be added individually or in a mixture, or else in the

form of what are known as masterbatches.

The ready-to-use PVC prepared by the present invention may be brought to the
desired form by known methods. Examples of these processes are milling, calender-
ing, extruding, injection moulding and spinning, and extrusion with blowing. The
stabilized PVC may also be processed to give foams.

Examples of uses for which a ready-to-use PVC prepared by the present invention is
particularly suitable are hollow articles (bottles), packaging films (thermoforming
films), blown films, pipes, foams, heavy profiles (window frames), thin-wall profiles,
construction profiles, films (including Luvitherm), PVC pipes, profiles, sidings, fittings,
office sheeting and apparatus housings (computers, household devices). The PVC of
the invention is particularly suitable for semirigid and flexible formulations, in particu-
lar in the form of flexible formulations for cable sheathing, cable insulation, floorcov-
erings, wallpapers, motor vehicle components, flexible films, injection'mouldings, and
hoses, these being particularly preferred. In the form of semirigid formulations the



or nelt or what are known as flakes or pellets in dust-free or InN®EAEZ006
form The ready-to-use polynmer m xtures conprising all of the additives,
known as com pounded polyner materials, nmay be prepared in a manner known
per se, and to this end use is made of apparatus known per se, such as the
abovenenti oned process apparatus, to mx further stabilizers and/or

addi tives mhﬁpokgg ,prestabilized PVC. These stabilizgrs.ac additives may be
added individually or in a mxture, or else inthe formo at are known
as nasterbatches. The ready-to-use PJC prepared by the present invention may
be brought to the desired form by own net hods. Exanpl es of these

processes are mlling, calender- ing, extruding, injection noulding and
spi nni ng, P@@%f%nﬁ%b@rﬂs%&n&lmy@{ﬁtﬂﬂe for BEorativéRins| ?o%ﬁhs Fafcui@s al so be
processed to give foans. anpl es of uses for which a ready-to-use PVC

prepared Isheating, mses spling ﬁ'@@'ﬁ% prshoffice shetingi cul arly suitable are hol | ow
articles @%blh?ééme Basks a%ﬂh BgthE'Pk/GTéf ﬁh%hﬁfeﬁ@c{rpésrﬂ &Qstlséllalré@)uthet% own films,

pi pes, foans eavy pro (wi ndow frames profiles,

const r uct ileathgsr ffordogerings, |t¢>ﬁlise ErtngsuRIRgParu Pt mtlrﬁss anpwdq;bqﬁys profiles,
sidings, f gesheeting and apparatus housings (conputers,
househol d pldéet\g}(;t@gz rmﬁi&“eﬁ)\/& of the invention is particularly suitable for
sem ri gi d Exerdples eﬁalrﬁer@d PY¢ arplicatiopnef the ﬁalpjbaetﬂ repdy-te-pse RME af e f orm of fl exi bl e
formul ati gRsf arg"élﬂ%l sROERAbAY 38 c&l%g ?I@ﬁéo?fbrmﬂl%%g CQ¥irighf | NS,

wal | papers, notor ve e conponent s, eX| injection noul di ngs,
and hosedorntuetions Mlmlb§é®rm iPegr |y preferred. In the formof semrigid
fornul ati %Fm*oié c{e"t;gﬂs %X 200R R s@él‘@ﬁ%gﬁhg’rﬁ%&ﬂﬁ?&"%ﬁ@&iﬁs H&fibbKC of the
invention Is i cal ar | y suitable corative f foans, agricul tural
sheet i ng, Pﬁﬁbeisluméél iBeghestt. Besnadnd edns 1885, §Préé?ﬂﬁ¢gVerEﬂaPﬁ§?‘és of the
applicati q? ) e PVC of the invention as a plastisol are synthetic

| eat her, f oorcoVeri ngs, textile coatings, wall papers, coil coatings and
under body protection for notor vehicles. Exanples of sintered PVC

appl i cati qng of 1§08, ARIdrafgAe FaAH%A b dbSot Mt tAd sdnfte As in the

remainder of the Description, parts and percentage data are based on weight.



invention are slush, slush-mould and coil coatings for plastisoBiMay 2006
formul ations, semrigid formulations and flexible formulations. For nore
details in this connection see "Kunst st of f handbuch PVC' [Pl asti cs Handbook
PVC], volunme 2/2, W Becker/H Braun, 2nd edn., 1985, Carl Hanser Verl ag,
pages 1236-1277. The exanples below illustrate the invention but do not
[imt the sag®osodgsd N the remainder of the Descripti ogprmeadinbes and

percent age data are based on weight. 31 MAY 2006 WD 03/ 048232 -27 Exanpl es
Table 1 Stabilizers used PCTI EP02/13628 StabilizerNanme 1Tri et hanol am ne +
13% sodi um perchl orate nonohydra- te 2Tri et hanol am ne 3Sodi um perchl orate
nonohydr at e 40 eyl di et hanol am ne + 13% sodi um perchl orate nono- hydrate
50 eyl di etbxamples m ne 6Trii sopropanol am ne + 13% sodi um per chl orate nono-
hydrate 7Triisopropanol am ne 8Tri-Rygfty! am ne 9 ~Sodi um carbonate

10D phenyl urea Exanple 1

Stabilizers used

Stabilizer Name
1 Triethanolamine + 13% sodium perchlorate monohydra-
te
2 Triethanolamine

Sodium perchlorate monohydrate

4 Oleyldiethanolamine + 13% sodium perchlorate mono-

hydrate
Oleyldiethanolamine

6 Triisopropanolamine + 13% sodium perchlorate mono-
hydrate

7 Triisopropanolamine

8 Tri-n-octylamine

9 Sodium carbonate

10 Dipher\mylurea

Example 1

Preparation of prestabilized PVC powder

A suspension PVC (SPVC) was prepared in a 500 ml stainless steel autoclave from

monomeric vinyl chioride (VCM) by free-radical polymerization. The process parame-

ters were retained for all of the experiments:

- temperature: 57.2°C

- stirring rate: 1 800 rpm

- suspension medium: 2% Methocel F-50 (hydroxypropylmethylcellulose in water,
NOXOL (polyvinyl alcohol) as anticaking agent)



Preparation of prestabilized PVC powder A suspension PVC (SPVC) 3yasap2epsar ed
in a 500 m stainless steel autoclave from nononeric vinyl chloride (VCM

by free-radical polynerization, The process parame- ters were retained for
all of the experinments: tenperature: 57.2C stirring rate: 1 800 rpm
suspensi on nmedi um 2% Met hocel F-50 (hydroxypropyl nethylcellul ose in water,
NOXCL ( pol ywidshasad,cOhol ) as anticaking agent) 31 MAY 2000 W03/ 048232

PCT/ EPO2/ 13628 -28 - reaction tinme: about 210 min - conversion rate: about
80% Two different initiator systens,were used for the free-radical

pol ynmeri zation. Experinmental series 1: Esperox 939 M (75% strength sol ution
of cunyl peroxyneode- canoate) Experinental series 2: Espercarb S 840 M (75%

strengt h sol @hdtRR tigde: Shou 28t Al hexyl  peroxydi car bonate) (both being
commercially available initiators from Cronpton for free-radical polyneri-
zation proce®8eyion mée:Rei§0? Table 2 the initiators were used at 0.1 or
0.12% by wei ght, based on VCM The stabilizers listed in Table 1 - in each
case 0.5% by wei ght, based on VCM - were added at various tinmes, either at
the start Tofo difRsepanifjziar SY2ams wreosed frs dheisrprafisal palymeszetipmached about 80%

(at the " @&rme&a%@rﬁ&g@li&r&?ag NG RnRA!YITES %ggnpe%&ﬁ&%é- had ended,

the solid polyner was filtered off, washed and dried'to give a fine white

powder , Mﬁm@_%s tested for thermal stability (DHC, statistical heat test)
and processahildry sRA% EnGrcirofd 440 WIRAHSHRM sobRRTOFBL2-ShaRif 2ati on test/

dehydrochl orination tes
peroxydicarbonate)

(both being commercially available initiators from Crompton for free-radical polymeri-
zation processes).

As shown in Table 2 the initiators were used at 0.1 or 0.12% by weight, based on
VCM.,

The stabilizers listed in Table 1 - in each-case 0.5% by weight, based on VCM - were
added at various times, either at the start of the polymerization or once conversion
had reached about 80% (at the “end of the reaction”).

Once the polymerization process had ended, the solid polymer was filtered off,
washed and dried to give a fine white powder, which was tested for thermal stability
(DHC, statistical heat test) and processability (pasting + film production).

Thermal stabilization test/dehydrochlorination test

The PVC powder prepared in this way was subjected to a dehydrochlorination test
(DHC) to DIN 53381 at 180°C (see Table 2.0).

Statistical heat test

45 g of the “PVC powder” were roll-milled with 15 g of diisononyl phthalate (DINP),
0.1 g of calcium stearate and 0.15 g of Loxiol G 71 S (pentaerythrityl adipate =
complex ester lubricant) for 3 minutes at 180°C. Test strips of thickness 0.5 mm
were taken from the resultant PVC sheet and the colour was then determined via
Yellowness Index (YI) to ASTM D1925-70 (see Tab. 2.0 and Tab. 2.1).



The PVC powder prepared in this way was subjected to a dehydr oclgthAp%o@n
test (DHC) to DIN 53381 at 180C (see Table 2.0). Statistical heat test 45 g
of- the "PVC powder” were roll-mlled with 15 g of diisononyl phthal ate
(DINP), 0.1 g of calciumstearate and 0.15 g of Loxiol G 71 S
(pentaerythrityl adipate = conplex ester lubricant) for 3 mnutes at 180C
Test strips ‘9503§0h42g2kness 0.5 mMmm were taken fromthe resultant PVC sheet and
the col our was determ ned via Yellowness | ndex (R¢FFPRE36ESTM D1925- 70
(see Tab. 2.0 and Tab. 2.1). 31 MAY 2006 WO 03/048232 - 29 Table 2.0

PCT/ EP02/ 13628 PVCl ni ti at or St ab. DHC ©f Col our (Yl powder powder val ue)* of

sheet 10200 [PS/cnm[PS/cm 1)Esperox 939 M 143527.39 0.10% by wei ght
5)Espercarb S 840 MB2721.87 0.12% by wei ght 9) Esperox 939 ML174215. 44 0.10%
by wei ght 11)Espercarb S 840 ML1305118.32 0. 12% by wei ght 15) Esper ox 939
M40215314. 64 0.109/6 by wei ght - HABble 28| ues mean poor starting col our

PVC Initiator Stab. | DHC of Colour (YI
powder powder value)” of
sheet
10 200
[pS/cm] | [WS/cm]
1) Esperox 939 M - 14 35 27.39
0.10% by weight
5) Espercarb S 840 M - 8 27 21.87
0.12% by weight
9) Esperox 939 M 1® 17 42 15.44
0.10% by weight
11) Espercarb S 840 M 1® 30 51 18.32
0.12% by weight
15) Esperox 939 M 4° 21 53 14.64
0.10% by weight

high values mean poor starting colour
@ Addition at start of polymerization

@ Addition at end of polymerization

Experiments 9, 11 and 15 (according to the invention) show the marked superiority
in terms of thermal stability (longer induction times at 10 and 200 uS/cm) and the
better starting colour of the sheets produced (YI values).



O Addition at start of polynerization O Addition at end of pol y%?ﬁxh%%b&@
Experinents 9, 11 and 15 (according to the invention) show the imarked
superiority in terns of thermal stability (longer induction tines at 10 and
200 pS/cm and the better starting colour of the sheets produced (VI

val ues). 31 MAY 2006 WD 03/048232 -30 Table 2.1 PCT/ EPO2/ 13628

PVCDescri pti Di scol orationDi scol orati on poww t hout post-w th post-

der stabi | i za‘?‘?@h VI stabilization" value)*(Yl value)* P%”Wﬁmﬁf mn5 mn 30
m n Ref. Evipol SH 7020Wt hout 1647715 @[om EVC' - prestab. 15) Esper ox
9394062857 initiator 0.1% by wei ght 1 ) Esper ox 9391084057 initiator 10.1% by
wei ght hi gh val ues nean poor starting colour Mark BZ 56'. Ba/Zn stabilizer
from Cronpton Vinyl Additives GibHapje 2.80nventions . SPVC from EVC (w t hout
prestabilization) O Addition at start of polynerization O Addition at end
of polynerization It is clear that prestabilized PVC grades show marked

advant age§ N HeRctiptiode stab. Discoloration | Discoloration
pow- without post- with post-
der stabilization (YI | stabilization™”
value)® (YI value)’
5 min 30 min | 5min | 30 min
Ref. Evipol SH 7020 |Without 16 47 7 15
from EVC™ prestab.
15) Esperox 939  |4° 6 28 5 7
initiator
0.1% by weight
13) Esperox 939 1° 8 40 5 7
initiator
0.1% by weight

high values mean poor starting colour
Mark BZ 56°. Ba/Zn stabilizer from Crompton Vinyl Additives GmbH

xxK

XXX

conventione. SPVC from EVC (without prestabilization)
® Addition at start of polymerization
@ Addition at end of polymerization

It is clear that prestabilized PVC grades show marked advantages when use is made
of conventional post-stabilization systems, and have markedly improved thermal

stability even wittout post-stabilization.



of conventional post-stabilization systens, and have markedly i3pMAae2006
thermal stability even witi-out post-stabilization. 31 MAY 2006 WO

03/ 048232 PCT/ EP02/ 13628 -31 Exanple 2 Preparation of PVC powder 3 A

m xture made from 50 g of an aqueous di spersion conposed of about 50% of
solid PVC and 50% of water with additives such as 4-al kyl benzenesul phoni c
aci d derivawdgghanti bl ocki ng agent/pol ynmeri zati on ge¥kbladeds and 0. 125 g
of a stabilizer as de- scribed in Table 1 was stirred at 80C for 60 m nutes.
This m xture was then dried in a crystallization dish at about 20C (powder
3). Dehydrochlorination test The PVC powders thus prepared were then
subjected to a dehydrochlorination test (DHC) to DI N 53381 at 180C. The
results amExasgd:n2in Table 3. Table 3, DHC Stabilizer10 [pS/cn] mn Wthout
stabilizer14 150 244 310 435 525 638 728 816 1015

Preparation of PVC powder 3

A mixture made from 50 g of an aqueous dispersion composed of about 50% of solid
PVC and 50% of water with additives such as 4-alkylbenzenesulphonic acid deriva-
tive/antiblocking agent/pclymerization auxiliary and 0.125 g of a stabilizer as de-
scribed in Table 1 was stirred at 80°C for 60 minutes. This mixture was then dried in
a crystallization dish at about 20°C (powder 3).

Dehydrochlorination test

The PVC powders thus prepared were then subjected to a dehydrochlorination test
(DHC) to DIN 53381 at 180°C. The resuits are seen in Table 3.

Table 3

DHC
Stabilizer 10 [pS/cm]
min
Without stabilizer 14
1 50
44
10
35
25
38
28
16
10 15

| Nl O] il M| W N




31 MAY 2006 WO 03/048232 PCT/ EPO2/ 13628 -32 Each of the stabiliZEMAY 2006 es
whi ch may be used according to the invention shows a nmarked advantage over
t he individual conponents or absence of stabilizers, this being apparent
fromthe longer induction tines (10 [pS/cnimn). Exanple 3 20 g of "powder
(3)" PVC powder were processed with 20 g of dioctyl phthalate (DOP) in a

di ssol ver tqyghMGs: PVC paste and gelled in a Mathis OCto give a
sheet of thi c§n3esss2 0.5 mm Statistical heat test The %\éﬁ g%:ésésg | ndex (YI)

of this sheet was then determ ned to3zASTM D1925-70 (Table 4). Low Yl val ues
mean good stabilization and starting colour. Table 4 StabilizerYl val ue of
sheet Wthout stabilizerll. 65 16.05 26.98 38.77 46.56 58.30 66.02 78. 26

89. 07 98. 48hch Ofl theZtabBiterMiiXu20 06 i) D482 SRordBG to the invention shows a

marked advantage over the individual components or absence of stabilizers, this

being apparent from the longer induction times (10 [pS/cm]min).

Example 3

20 g of “powder (3)” PVC powder were processed with 20 g of dioctyl phthalate
(DOP) in a dissolver to give a PVC paste and gelled in a Mathis oven at 190°C to give

a sheet of thickness 0.5 mm.

Statistical heat test
The Yellowness Index (Y1) of this sheet was then determined to ASTM D1925-70
(Table 4). Low YI values mean good stabilization and starting colour.

Table 4

Stabilizer YI value of sheet
Without stabilizer 11.65
6.05
6.98
8.77
6.56
8.30
6.02
- 8.26
9.07
8.43
17.22

[y
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PCT/ EPO2/ 13628 Each of the m xtures 1, 4 and 6 of the inventi on3shoxe 2006

i nproved starting colour (lower Yl value) when conpared wth the reference
10 known fromthe literature or wth the unstabilized sheet. Exanple 4
Preparati on of PVC powder 4 A m xture made from 50 g of an aqueous PVC

di spersi on conposed of about 40% of solid PVC and 60% of water with

addi tions 0fw§939@§zf-?” ester, polynerization auxilia- rj &3 emul sifiers and
0.125 g of a stabilTizer as described in Table 1 was st 1813 socC for 60
mnutes. This m xture was then dried_in a crystallization dish at about 20C
(PVC powder 4). Dehydrochlorinati on-Bdst The PVC powder thus prepared was
then subjected to a dehydrochlorination test (DHC) to DIN 53381 at 180C

St abi |1 2er FORD Dot M4k 5t P 10snial SR SR Rulead OBE Vo 03 048232
PCT/ EPO2/ 13628 Y1 8dlue) when compared with the reference 10 known from the literature or

with the unstabilized sheet.

Example 4

Preparation of PVC powder 4

A mixture made from 50 g of an aqueous PVC dispersion composed of about 40% of
solid PVC and 60% of water with additions of sorbitan ester, polymerization auxilia-
ries, emulsifiers and 0.125 g of a stabilizer as described in Table 1 was stirred at
80°C for 60 minutes. This mixture was then dried in a crystallization dish at about
20°C (PVC powder 4).

Dehydrochlorination test

The PVC powder thus prepared was then subjected to a dehydrochlorination test
(DHC) to DIN 53381 at 180°C (Table 5).

Table 5,
DHC
Stabilizer 10 [uS/cm] 200 [pS/cm] ~

min min

Without stabilizer 40 51
1 62 78

2 32 38

3 35 47

8 19 26

9 43 49

10 55 69




It is clearly apparent that, as previously described in Exanpl es1 Mangdods
the stabilizer mxture 1 of the invention is nore effective than the

i ndi vi dual conmponents and the stabilizers 9 + 10 described in the
literature, this being apparent fromthe longer induction tinmes (10 and 200
[pS/cmmn). Exanple 5 20 g of "powder (4)" PVC powder prepared as in

Exanpl e 4 wWweigppigsessed with 20 g of dioctyl phthal 3@ f.di SSol ver to
give a PVC paste and gelled in a Mathis oven at 190C to give a sheet of
thickness 0.5 mm Test strips of thigkness 0.5 mm were taken fromthis
sheet and heated at 180C in the Mathis oven, and the Yell ow ness Index (YI)
to ASTM D1925-70 was determ ned at intervals of 2 mnutes. Table 6

St at i sti cal ishiésatly epparenSthabials iprayiovsly desctedan Exammpesni ard®, rﬁfhenszabiliziam W t hout
stabilizer T nat ed- pure
am ne has r§xt918e1 é %gnéfeméd@?é @gre]e%egﬁéglgar qﬁ%d%&'d%?l ﬁ] ﬁen gé in

Exanpl es 3tam1der39+t10rjsscatm“mthelhmaturceh&nstfé¢©amarpoSﬁrdJmmesiomrch have been
prepared b roc ention have high stability. 31 MAY 2006 WO
03/ 048232 Mﬁb@'ﬁ%@géﬁgh&\%@%{&@ d Clains s 1. Process for preparing a
stabilized suspensi on/ enul si on pol yner of hal ogen-contai ning nononers with
addi tion g’-’{’i&‘}fﬂﬁéy thermal stabilizer m xture conpatible with the

pol ymeri z diumprior to, during or directly after the polynerization
process prior to isolation of the polyner.

20 g of “powder (4)" PVC powder prepared as in Example 4 were processed with

20 g of dioctyl phthalate in a dissolver to give a PVC paste and gelled in a Mathis
oven at 190°C to give a sheet of thickness 0.5 mm. Test strips of thickness 0.5 mm
were taken from this sheet and heated at 180°C in the Mathis oven, and the Yellow-
ness Index (YI) to ASTM D1925-70 was determined at intervals of 2 minutes.

Table 6
Statistical heat test

Stabilizer YI value after
2 min 10 min 24 min
Without stabilizer 8.02 ,16.30 Terminated
1 6.69 10.76 23.57
2% 7.87 28.56 Terminated~

* pure amine has a “degrading” action, as described in the literature

As in Examples 2 and 3, it is again clear that PVC compositions which have been
prepared by the process of the invention have high stability.



10 2. Process according to Caim1l, characterized in that the pafwey 2006
thermal stabilizer m xture enconpasses at |east perchlorate conpounds

and/ or al kanol am nes and/or salts of these. is 3. Process according to
Claim1 or 2, characterized in that the polyner thermal stabilizer m xture
enconpasses at |least a) a perchlorate and/or b) an al kanol am ne of the
formula (1) RR. R2 N F(CHR3a)y CHRb-O H 20 where x =1, 2 or 3;, vy =1, 2,
3, 4, 5 or ¥OUYBE = from1 to 10; x 31 MAY 2006 WO O%BREIS

PCTI EPQ2/ 13628 -36 R1L and R2 = i ndependently of one another H C2-C22-alkyl,
-[-(CHR3a) y- CHR3b- O-],,:H -[-(CHR3®)Y CHR3b-0-]n C0-R4, C2-C2()-al kenyl,
C2- Cl18-acyl, C4-C8- cycloalkyl, where this nmay have OH substitution in the
p- position, C6-Cl0-aryl, s C7-Clo-alkaryl or C7-Clo-aralkyl, or, if x =1,
Rl and R2 may al so, together with the N, forma closed ring having from4
to 10 nenbers, conposed of carbon atons and, where appropriate, of up to 2
heteroatons, or if x = 2, RL may ﬂ g | -al kyl ene which, at both

p- carbon atons, nmay have OH substi ] n@é‘d%$ have interruption by one or
nore O atons and/or one or

5 1. Process for preparing a stabilized suspension/
emulsion polymer of halogen-containing monomers with addition of a polymer
thermal stabilizer mixture compatible with the polymerization medium prior to,
during or directly after the polymerization process prior to isolation of the
polymer.
10

2. Process according to Claim 1, characterized in that the polymer thermal
stabilizer mixture encompasses at least perchlorate compounds and/or
alkanolamines and/or salts of these.

15 3. Process according to Claim 1 or 2, characterized in that the polymer thermal
stabilizer mixture encompasses at least
a) a perchlorate and/or
b) an alkanolamine of the formula (I)

R?
l ;

RH-N-(CHR3)~CHR :—0}-H

20

where
x=12o0r3;
y=1,2,3450r6;

25 n = from 1 to 10;



10 . nore NR2 groups, or be dihydroxy-substituted tetrahydrodic¥ﬁh@§§gbp6
di enyl ene, di hydroxy-substituted ethyl cycl ohexanyl ene, di hydroxy-substituted
4,4' - (bi sphenol A dipropyl ether)ylene, isophoronylene,

di met hyl cycl ohexanyl ene, di cycl ohexyl net hanyl ene or 3, 3' -

di et hyi di cycl ohexyl met hanyl ene, and if x = 3, RL may al so be trihydroxy is
substituted i - ropyl isocyanurate)triyl; R3a and R3b = i ndependently of
one anot her “@15382’155% kyl, C2-C6-al kenyl, Cb-Clo- aryl, PEIEPO2462 X- R5, where
X=0, S -0-CO or -COO; K4 = CI-g%B-alkyI/alkenyl or phenyl; and Rs = H,
Cl -C22-al kyl, C2-C22-al kenyl or C6-CP8-aryl, 20 and/or c) the salts of a)
and b). 4. Process according to any of Clains 1 to 3, characterized in that
the thermal stabilizer. mxture enconpasses at |east 25 a) a pegchlor e

salt and/or bR @andddcriipdepeadently of oaemneshen, fatGhwalkyl oréCHRIgy @R and
i , tiyel - f ti | di al Kyl ) -

monoal kyl (ar D rebind -t S IERQ--gERY Crtansienyl G-tint Sh0 et

03/ 048232 -37.P . i\4 i . ch terd d

"o Cha the. polSRaIdy AetBAfis may RAROLRGERIEh 1 fic B-fhduof B B ©

oty at e e R ol N e e R They s, tOgRGr et
and the nonoathe/Nafome ai dosedriogt iaving frenmd tor 1Oronemnbeps, cqanposed 106 carbon
atoms and, where appropriate, of up to 2 heteroatoms, or if x = 2, R! may
also be C;-C;g-alkylene which, at both B-carbon atoms, may have OH
substitution and/or have interruption by one or more O atoms and/or one or
10- ' more NR? groups, or be dihydroxy-substituted tetrahydrodicyclopenta-
dienylene, dihydroxy-substituted ethylcyclohexanylene, dihydroxy-substituted
4,4’-(bisphenol A dipropyl ether)ylene, isophoronylene,
dimethylcyclohexanylene, dicyclohexylmethanylene or 3,3'-
dimethyldicyclohexylmethanylene, and if x = 3, R! may also be trihydroxy-
15 substituted (tri-N-propyl isocyanurate)triyl; '
R3, and R% = independently of one another C;-Cyz-alkyl, Co-Cs-alkenyi, Cg-Co-
aryl, H or CHo-X-R®, where X = O, S, -0-CO- or -CO-0O-;
R?* = C;-Cyg-alkyl/alkenyl or phenyl; and
R> = H, C;-Caa-alkyl, Co-Caz-alkenyl or Cs-Cyo-aryl,
20 and/or
c) the salts of a) and b).

4, Process according to any of Claims 1 to 3, characterized in that the thermal
stabilizer mixture encompasses at least
5 a) a perchlorate salt and/or
b)a reaction product of a monec- or polyfunctional epoxide and ammonia
or, respectively, a mono- or polyfunctional dialkyl(aryl)- or
monoalkyl(aryl)amine and/or
¢) salts of a) and b).

30



6. Process according to any of Clainms 1 to 5, characterized in 31hsiayt2086
perchlorate salt is a conmpound of the formula MClO4)n, where Mis H, Li,
Na, io. K M, Ca, Sr, Ba, Zn, A, La, Ce or NI-14 and n is either 1, 2 or
3 as required by the valency of M 7. Process according to any of Clains 1
to 6, characterized in that in the conpound having the general formula (I)
R3a and Rae, independently of one 1is another, are Hor CH3 and y = 1. 8.
Process accor™f %% any of Clains 1 to 7, where in the REEEPBIAGS havi ng t he
general formula (I) RI = Rz = CH2-CHR3-OH. 20 9. Process according to any of
Clainms 1 to 8, where, in the perchloralZe salt, M= NaorKandn=1. 10. Process
according to any of Clains 1 to 9, where the conpounds of the general
formula (1) are tris(2-hydroxy-I-propyl)am ne, tris(2-hydroxy- 25

211 ol kimy PGSR AR Y i PSR IR ELATMAE ridvncional smmpges

am ne, N-(2-hygdr } @ﬂb : i

oct yl oxypr opyl %ﬂgﬁgﬁgﬁ%%%@bﬁ , 2-’?;/ ro%@%&ﬁ%?%oﬁﬁ%ﬁﬁp |eent I<5'3nol am ne
or a mxture ofiiglyddyl ether dt thgdlycidbisob@rlitatet 828 2hB@ialkilining3628 -38 s 1D
11. Process according to any of Clains 1 to 10, characterized in that the
pol yeer t her neietbanblamine or diigopiapanslarpinecandithe monsalkylemine is. 00 parts
by wei ght of sodiu erchlorate and/or fromOQO to 8.00 parts by wei ght of

al kanol ani nes afonqa% QelARYRe W@W'éol?rlof’aﬁﬁ%ﬂef rom0.01 to 5.00 parts by

wei ght of the salts of a) and b), per hundred parts of polyner.

6. Process according to any of Claims 1 to 5, characterized in that the
perchlorate salt is a compound of the formula M(CIO4),, where M is H, Li, Na,
10 . K, Mg, Ca, Sr, Ba, Zn, Al, La, Ce or NH4 and n is either 1, 2 or 3 as required by
the valency of M.

7. Process according to any of Claims 1 to 6, characterized in that in the
compound having the general formula (I) R%, and R?, independently of one

15 another, are Hor CHz and y = 1.

8. Process according to any of Claims 1 to 7, where in the compound having the
general formula (I) R! = R? = CH,-CHR?-OH.

20 9. Process according to any of Claims 1 to 8, where, in the perchlorate salt, M =
Na drKand n=1.

10.  Process according to any of Claims 1 to 9, where the compounds of the
general formula (I) are tris(2-hydroxy-1-propyl)amine, tris(2-hydroxy-

25 ethyl)amine, bis(2-hydroxyethyl)-2-hydroxy-1-propylamine or
alkyl/alkenylbis(2-hydroxyethyl)amine or alkyl/alkenyl(2-hydroxy-1-propyl)-
amine, N-(2-hydroxyhexadecyl)diethanolamine, N-(2-hydroxy-3-
octyloxypropyl)diethanolamine, N-(2-hydroxy-3-decyloxypropyl)diethanolamine
or a mixture of these.

30



12. Process according to any of Clains 1 to 11, characterized i31 Maat2(06e
polymer is also subsequently stabilized using conventional stabilizers
and/or additives. 13. Conposition conprising a polymnmer which has been
prepared by a process according to any of Cains 1 to 12. 14. Use of

hal ogen- cont ai ni ng pol yners prepared according to Clains 1 to 12 for 1s
manuf acturing useful articles. 15. Useful articles nade froma thermally
stabilized h¥Mgé#2&ont ai ni ng pol yner prepared by a precesr2ameor ding to

any of Clainms 1 to 12. 20
-38-

11.  Process according to any of Claims 1 to 10, characterized in that the polymer
thermal stabilizer mixture is composed of from 0.01 to 3.00 parts by weight of
sodium perchloréte and/or from 0 to 8.00 parts by weight of alkanolamines of

5 the general formula (I) and/or from 0.01 to 5.00 parts by weight of the salts
of a) and b), per hundred parts of polymer.

12.  Process according to any of Claims 1 to 11, characterized in that the polymer
is also subsequently stabilized using conventional stabilizers and/or additives.

10 -
13. Composition comprising a polymer which has been prepared by a process

according to any of Claims'1 to 12.

14.  Use of halogen-containing polymers prepared according to Claims 1 to 12 for

15 manufacturing useful articles.

15.  Useful articles made from a thermally stabilized halogen-containing polymer
prepared by a process according to any of Claims 1 to 12.

20



