WO 03/ 048232 PCT/ EPO2/ 13628 -1 Prestabilization of hal ogen-contai ning
polymers The invention relates to a process for preparing a stabilized
suspensi owbaskseson pol yner of hal ogen-cont ai ni ng nononersTmEPOI13dgli t 1 on
of a polymer stabilizer mxture conpatible with the polynerization nmedi um
prior to, during or directly after the polynerization process, and to the
pol ynmers prepared by this process. Suspension or emul sion honopol yners and
copol ynmers of hal ogen- contalnlng nononers have limted thermal stability
which has to be opti . .|hﬁ§% systens or

conbi nati ons of these—s&—that s processed to give

I ndustrially useful final products. PVC polynerlzatlon may be taken here as
an exanpl e of the polynerization of hal ogen-containing polyners. In PVC
pol ynetmhe am\'vemmntmlatemm/ermroctessrfospne;parjng@as’tebilizedl sasmmsim/emsrlséms in the
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pol ymethez polykriepigation pidessdarmdito tHepaymbes pt@@ated)by lhiais pfom t he pol yner
formed is processed by spray drying to give polyner powder or is isolated
by filtration, centrlfuglng, or simlar separation steps, and where
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pol yrrestab‘l‘izer gystemg q:;ucoaﬂalaatmnstcﬁ thessemthatttheenéatenialgcandee pradessecttn t hen
be treated with other additives, processing aids, and also heat or |ight

st abi | givgrigdusttiabarsefsl HRYRrodddEd with heat in the melt or on rolls or in
kneaders, extruders, or other equi pnent,

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.).



to give the desired final products (noul dings, etc.). WO 03/048232

PCT/ EPO2/ 13628 -2 The optim zed polynmer m xture for the particular

appl i catiwoams2enl y be made avail able by addi ng additi ves/rrodideeer s

and/ or other stabilizers of varying type. Until now the polynmer has al ways
been stabilized only after its isolathon fromthe aqueous reaction nmedi um
of the polynerization reactor, since there have been no avail able
stabilizers which are conpati bI e WI th the polynerization nmediumor sol uble
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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 an antioxidant which is insoluble in the polynerization mxture and has
to be added to the nodified polynerization mxture towards the end of the
pol ymer i z&ioa04826f vi nyl chloride, but is not effective agarmPn2i3ses known
ionic thermal degradation of PVC. WO 03/048232 PCT/ EP02/ 13628 -3- US
4,252,705 discloses stabilizer systemg for PVC, but these are based on

I nsol uble N, N -di phenyl urea and sevefely restrict the scope of application
of the resultant PVC. (Qher additives usually used for post-stabilization
of finished PVC powders cannot be used because of inconpatibility or
hydr ol yti ¢ deconposition. For exanple, the hal ogen-containing polyner PVC
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| ead, bari’um’and cadm umare particularly well suited to this purpose, but
are noWe&phemﬁumatancbseverelycestnrcbtheemnpemfrae:mdlaatlorgtbﬁ)thed&suitamm%‘l@o their
heavy nmetal content; other stabilization systens based on Ca/Zn or tin or
based on organic materi als are al so known, but for the reasons rrentioned
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is sti présent, prior to isolation of the polyner fromits nother’ |iquor
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pur poses of this invention, the Eeneral term g}f;ﬁ)lgmlernerl zation nedium
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mentioned cannot be used for prestabilization (cf. “Kunststoffadditive” [Plastics
additives], R. Gachter/H. Mdiller, 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').

y

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.



hal ogen-cont ai ni ng nononers. The term pol yneri zati on of hal ogen-contai ni ng
nononer s al so enconpasses copol yneri zati on of hal ogen-contai ni ng nononers
wi th oneworo3ms282 non- hal ogen- cont ai ni ng nonomers or a m PCarEPowiscehese.
This means that, even though the reaction nediumis nostly aqueous,
stabilization can take place prior tg, during and after the

pol yneri zati on. WD 03/048232 PCT/ EP02/13628 -4 Surprisingly, this addition
of substances foreign to the polynerization has no adverse effect on the
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pol ymeri zation mediumprior to, during or directly after the

pol ynmeri zati on process. To this end, the stabilizer systemis added to or
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conpatible with the polynerization nedium The addition may take place
prior stabilider mixture compatibletwith Pis popmerization mediempriidos 1emngdti um i s

t hen, _ where ropriate . separat of f and the polyneric product is dried.
CorrrmnijWe‘ﬁg’eaf%g‘{omqIYW&"'Z%E{)%%%%E%Uch as filtration, centrifuging, or else
preferably spray drying are used to renove the dispersion nmedium This
gives a very intimate mxture of the stabilizer systemw th the pol yner,

and ev§o tHisrémiy thé etabdliver systef is sdddd yo og dissoiMed ingbe ypolymerization t he
stabilizer can begin to exert its stabilizing aciion and thus  prevent
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syst emi{ & OsGIHEImpatithe Wih the polymerization medium. The addition may take
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.



pol ymer until drying is conplete. The result of this intimte contact of
the stabilizer systemwth the polyner is substantially less initial

t hermal swoasm4s2B2 t he pol yner for incorporation of the stabiHP0Ze¥s28 nto t he
pol ynmer network; indeed, this stress can be avoided conpletely, since
thermal shaping can take place directky wi thout any further stabilization.
Nevertheless, it is also possible for the identical additional stabilizing
materials to be added subsequently to the resultant polymner pomders in the
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the polymerizafion and with the pol ymerization process, can be used in the
pr ocespolymerization andwitlothe p@lyﬁmrltzamn procesh & be used inthe ppsesn® may be
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pol yrer st |zer ure co Ible with the pol ynerization nedi um prior
to, during or directly after the pol ynerization process, characterized in
that the polyner stabilizer mxture enconpasses at |east a) a perchlorate
and/ or Thg psesent lavesition therefore PeVidss muprecess for prepating agty HERBNO - H
)y n S|ony\hmuI5|on 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 formula (I)

RZ
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RU=N--(CHRJ)-CHR—O}-H

where

x=1,20r3;

y=1,2,3,4,50r6;

n = from 1 to 10;

R!,R? = independently of one another H, C;-Cap-alkyl, ~[-(CHR?3)y-CHR®-O-1n-
H, -[-(CHR?3),-CHR3,--0-],-CO-R*, C;-Co-alkenyl, C;-Cyg-acyl, C+-Cg-cycloalkyl,
where this may have OH substitution in the B-position, Cs-Cio-aryl, C7-Cyo-
alkaryl or C;-Cyp-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



x=1,20r3; y =1, 2, 3, 4, 50r 6; n =fromlto 10; R, R2 = i ndependently
of one another H, d-C22-alkyl, -[-(CHR3a)y CHR3b-O]n- H,

- [ - (CHR3aWwp-0ckiR2B2 - O- ] n- CO- R4, C2- C20- al kenyl, C2- Cl18- acyIlPCT/EP02/13628

C4- C8-cycl oal kyl, where this may have OH substitution in the P-position,
C6- C10-aryl, C7-Cl10- al karyl or Cr-ClQ-aralkyl, or, if x =1, RlL and R2 may
al so, together with the N, forma cl8sed ring having from4 to 10 nenbers,
conposed of carbon atons and, where appropriate, of up to 2 heteroatons,
or if x =2, RL may al so,_ be WO 03/ 048232 PCT/ EP02/ 13628 - 6- - C18-al kyl ene
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di net hyl cycidohyxsubstituted ethylgralohexaayignaedihydypenaibstituted 4,4'-(bisphenol

3, 3" -di net hyl di |, met h | d,. i f = Rl | b
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phenyl ; and iy aistibeGrinG@xatdapbtituGd CAN-grepylyisoayanGtateittiylryl , and/or c)

the salts of ,a) and b). The jnvention al so proyides a process [ ch uses
stabilizer Rixang Bga T dngerensieativiof Pne angrhsr ot umlkyl ﬁﬂclﬁéa?lﬁﬁﬂ@hr%r" wati on

medi um - encommagslitth k-t hiterék £ 0%, Bl QHabP-E3l6-; and/ or
R* = C,-Cyg-alkyl/alkenyl or phenyl; and
R® = H, C;-Cyp-alkyl, Cr-C-alkenyl or Cg-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)  a reaction product of a mono- or polyfunctional epoxide and ammonia
or, respectively, a mono- or polyfunctional 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 R3 = H, methyl, ethyl, propy!
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® = H or methyl and y = 1, in particular fatty
amines which have been reacted twice with ethylene oxide or with propylene oxide.



b) a reaction product of a nono- or polyfunctional epoxide and anmonia or,
respectively, a nono- or polyfqgnctional dialkyl(aryl)- or nono-
al kyl (ar ywWpaniosmse3and/ or c¢) the salts of a) and b). Exanpl esTafPor/iss2s
al kanol am nes of the general fornmula (1) are conpounds where R1I and R2 =
met hyl, ethyl, propyl, butyl, cycloheyyl, 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 R1 = lauryl, tetradecyl, hexade- cyl, stearyl, or oleyl, where R2 =
hydroxyal kyl . It is also possible to use ethoxylates and propoxyl ates of
tri et heyrér cifolds WRRVeRAGeb@Blitbilitgtdndlesfountl ihahe fokuwingdisef  veget abl e
or animal origin. Preferencé 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 w th ethylene oxide or with
propyl M?EF‘QXPH !m%tbygﬁlﬁﬂgﬁe@@ﬁ%@ﬁﬁ\ﬁ’f%’fg" e£hﬁ'|@%é¥'d@cﬂ%'m85°%|'t h very
good Sghé%%dé ty can be found in the following list. Methyl- or
di met hyl'am ne 'reacted once or twice with ethylene oxide or with propyl- ene
oxi de. Propyl- or dipropylam ne reacted once or twice wth ethyl ene oxide
or with propylene oxide. |sopropyl- or diisopropylam ne reacted once or
twi ce Rrepyleongipeonylapingaeagtedianse ghrtwisa with eshylaee oxider wish paemieng ani ne
reacted once or twice with ethylene oxide or with propyl ene oxide.
| sobut 9?('-deor di i sobutyl am ne reacted once or twce with ethyl ene oxide or
with propylene oxide. Pentyl- or dipentylamne reacted once or twice with
et hyl ene oxide or with propyl ene _ _

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.



oxi de. Isopentyl- or diisopentylamne reacted once or twice with ethyl ene
oxide or with propylene oxide. Hexyl- or dihexylam ne reacted once or

tw ce w tWoaBlyd2eane oxi de or with propyl ene oxide. |soherglrEP02/13628

di i sohexyl am ne reacted once or twice with ethylene oxide or with

propyl ene oxide. WO 03/048232 PCT/ EPOZ/ 13628 -8- Heptyl- or di heptyl am ne
reacted once or twce wth ethylene oXide or with propyl ene oxide.

| soheptyl - or diisoheptylam ne reacted once or twice with ethylene oxide or

W th ropyl ene. oxjide.. Qctyl - or dioctylam.ne . re ed.once or twice with
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react edyppce or twice with ethylene oxide or with propyl- ene oxide. Nonyl -
or dinonylam ne reacted once or twice with ethyl ene oxide or with propyl ene
oxi de. Isononyl- or diisononylam ne reacted once or twice with ethyl ene
oxide or with propylene oxide. Decyl- or didec Iargi ne reacted once or

Lvi co JFanepbringr divohephdemite waciediPRss,ciace wihyienssige or with

diisod i reacted once or twice with ethyl ene oxide or with
propyl §ﬁéeld@éﬂé;§).('d%ndecyl - or diundecyl am ne reacted once or twice with

et hyl ene oxide or with propyl ene oxide.

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.

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

propylene oxide.



| soundecyl - or diisoundecyl am ne reacted once or twice with ethylene oxide
or with propylene oxide. WO 03/048232 PCT/ EP02/ 13628 -9- Dodecyl - or

di dodecylwpiomm4s26nct ed once or twice with ethyl ene oxi de @CcTmEPIN136ps Opyl ene
oxi de. |sododecyl- or diisododecyl am ne reacted once or twice with ethyl ene
oxide or with propylene oxide. Tridegyl- or ditridecylan ne reacted once
or twice with ethylene oxide or with propyl- ene oxide. Isotridecyl- or
diisotridecylanm ne reacted once or twice with ethylene oxide or with
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di hexa |éHE B|deeacted once or twice with ethylene oxide or with
propyl ene ‘oxi de. Cctadecyl - or dioctadecyl am ne reacted once or, twice with
et hyl ene oxide or with propyl ene oxide. Eicosyl- or dieicosylamne reacted

once or twce wth ethylene oxide or, wth prapyl-. e xi de,. Docosyl - or
di docolSAdRLeRd- PéQH%Q&E?/dSﬁ@émH}e Eq;alcge(g W9%0£W§¥(¥\H@ %;%iy eXigs PR Wi opy | -
ene oxj El\/ﬁ% | butyl am ne reacted with ethylene oxide or with propyl ene
oxi de. bp@y@iy 'E%’('yl am ne reacted with ethyl ene oxide or with propyl ene
oxi de. WD 03/048232 PCT/ EP02/ 13628 -10- Allyl- or diallylam ne reacted once
or twice with ethylene oxide or with propyl ene ) )

Tridecyl- or ditfidecylamine reacted once or twice with ethylene oxide or with propyl-

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.



oxide. Crotyl- or dicrotylam ne reacted once or twice with ethyl ene oxide
or with propylene oxide. Cctadecenyl- or dioctadecenyl am ne reacted once
or tw ce wotod/oes2by| ene oxi de or w th propyl ene oxi de. BemrrJIEPODN3628

di benzyl am ne reacted once or twice with ethyl ene oxide or with propyl ene
oxi de. Cycl ohexyl - or dicycl ohexyl am yj¢_reacted once or twce with ethyl ene
oxide or with propylene oxide. N Methylcycl ohexylam ne reacted with

et hyl ene oxide or with propyl ene oxide. N Ethylcyclohexylam ne reacted

ai epoxPUl- PR BlpreinR redtid RGPRY kAR Sth Py iede SR Grop B PR
D cycl gpeyat adi ene di epoxi de reacted twice with diethanol- or
di i sopropanol anmi ne. Bi sphenol A diglycidyl ether reacted twice with

di et hanol - or diisopropanol amine. Trisglycidyl isocyanurate reacted three
times w th diethanol - or dijsopropanolamne.  Preference is given to

Lri al kGFRIYkrRTRISTORY iR ESRCIEA INGH Ry GHRSIeRm GOde BRUTLT IARKERR nes
wher e gg@eand Ri b = i ndependently of one another Hor nmethyl and y = 1. WO
03/ 048 PCT/ EPO2/ 13628 -11-. According to the invention it is also
possi ble to use conpounds of the general formula (I) where x = 2, i.e.
conpounds whi ch have two hydroxyal kyl am no groups per nolecule. Exanples
of t heSstadesenyNoKdiactadesepuRMmine reacie®Rpe’ AY fWiseith gylenepxide or

N, N, N , N, -tetraki s(2-hydroxy-I|- propyl)ethyl enedi am ne,

NN, N | h_lP"&DP/%ﬂeé{)%d%ydr oxyet hyl ) pr opy! enedi ani ne and

N, N, N, N -tetraki s(2-hydroxy-I-propyl) propyl enedi am ne and

N, N, N ,N -tetraki s(2- hydroxyet hyl) hexanet hyl enedi am ne, preference being
gi ven Bentyluor Hidetzylamine meastaf once or twice with ethylene oxide or with propylene

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 \;vith 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 R3, and R3, = independently of one

another H or methyl andy = 1.



1, 6- hexamet hyl ene- or 1, 8-oct anet hyl enedi am ne or neopent anedi am ne with
et hyl ene oxide or with propyl ene oxide, or anal ogous reactions of

bi sam nonwDlvgloesz32 cl ohexane or i sophoronedi am ne or PCT/EP02/13628

4, 4" - di am nodi cycl ohexyl met hane or 3,3' - dinethyl-4,4"'-diam nodi cycl ohexyl
met hane. According to the invention, J4 is also possible to use conpounds
of the general formula (1) where x :]3,‘ I .e. those which have three

hydr oxyal kyl ami no groups per nolecule. An exanple of these is a reaction

b “a prSRRsiT i tne atier R38R mRhEo b \sel i Bhegs s SR " e’ ™
cher C%ﬁnmfg (@*\Nﬁéfé Pe PUI ENRRbUNEs Wiith st/é)mswya%%l&wm Rblesis via

N-al kylation‘of an appropriate amne or anmonia rk- thmar Vol . 2,

Al kanobarisejule. Bxamples obthaseare NN Nd  al kanol am nes of t he gener al

(ormile (1) e 102 g ocuel iyl anl oy 14 5425l g -prowyt ) am e

ﬁySrgibﬁ?n}@ﬁ%ﬂ?ﬂédzaﬂﬁfaé*ﬁ@W B3 R e DRSS RO TSy i oxy -

et hyl L
hyd?/o;gj‘gr':j H\;g‘l'\% gﬁqﬁéélgczih%@k?@z‘plﬁ?z?giye%@r@FWwéaﬁHﬂ i/N }a\lmNnEetlz)d%k%(2

N, N- bi wérdxydthyk)hexammwlemﬁdnammbameference being given to four-fold reactions of
N, N- bi s( 2- hydr

b1 S 2- yarPEXEERIGG & Ot Eﬁ‘?ﬂ‘l}lﬂ%’rwe?fﬁW?ﬂ@Pﬂﬂ%|Wi% and
(2, Serdlicheloony q]'vVEI‘PB py@{ep&@aé Y ol SRR rexRS fg(??&r%'nﬁ@rl et

blshydroxylsopr ine and reaction produ yci dy

W th nmerprexgre driﬂobhbmnemcarmhe\wmxdlaramanmﬂrﬁwwetasﬂeof323 ammoni a, and
al so the al kanol am nes derived therefrom for exanple ethanol am ne,

di et hadihethiyhé,4 wdiaroinodicyclohexy!pediisel am ne, and nono- and di -
i sopropanol am ne. Particular preference is also given to addition products
of ol efins oxides, such as

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



but ene oxi de, but adi ene oxi de, hexene oxi de, hexadi ene oxi de, octene oxi de,
octadi - ene oxide, decene oxide, dodecene oxide, tetradecene oxi de,
hexadecermwoamgiogse32 oct adecene oxi de, eicosene oxi de and decosPar1ims de, and
al so to epoxystearyl alcohol with diethanol- or diisopropanol am ne, and

al so to other conmpounds with OH funpf%fn in the 3-position, for exanple

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

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

N-(2-h RdPe

N ( 2- héﬂirﬂéiﬁa aﬂ@%o%pg opy l%rﬂfn@ @ﬁo C;iatrtn neﬁg)rmd f8r ex?@{’b‘* %thgpol)'?rql -

pheny!| giatpaseyhisd, HBoed-aid @i-n-ProFaridlgrhines apd vaondvedrel di-by way of exanpl e.
The perchlorates are known to the skilled worker. Exanples are those of the
f or nul isopr@@redgmine.where Mis H, Li, Na, K, My, Ca, Sr, Ba, Zn, A, La, Ce
or N\H4; nis 1, 2 or 3 as required by the val ency of M Aqueous anmoni um
perchlorate sol utions or aqueous perchioric acid solutions may also be
used | BaRIatSsefrehde i di ngﬁrto'a@i fdn 519 Hee&%méqﬁgeg*.aéé' rgdi um

Vari ous conmonly used supp orns (fornulation e perc orat es may

be usedutdrar exidéobutadiemel axides heakne oxidep hexadiene nxm; ecteme oxideyroctadiani c
solvent. O her exam ples of these perchlgrate formul ati ons are

per chl enataxidelidesene exidey dedrgene,xdide, JeHgdecaneopdfe hep@desere oxide,

G her - Bhiasizt e Blid” BRfadT Pigd o RSt GRE ARG o2l el vo
94/ 242@(rohbt with REBEABRRI &iischropandiamirseldng @l@@tmimtc@ﬁcﬁpwﬁd@@mﬁmr ate.
WO 03/ 048232 PCT/ EP02/13628 - 13 The prestablllzed t%ner conposi tions

pr epar fandtipnt mettue fepositiers,for axmpl&wfzs‘ydr@xxd\axaémme anplatine,i Nnf2and

b e RyE A et osub D e ralaraing; K Pudibisftn baPsory\dithanghe
a

under - JgaRe RIY%-AREERRE-ctIGYbrogfiftiéthanblablife aRltieN-g2-AFaRRY- 21

i ncor por
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),, where M is H, Li, Na, K, Mg, Ca, Sr, Ba, Zn, Al, La, Ce or NH4; nis 1,2 0r 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.



stabilizer mxture is thus omtted, while the polyner prepared is directly
ready for wuse. The distribution of the stabilizer mxture in the polyner
here i s awomost4$erroge- neous. The pol yner conpositions of PCTE&EPOnVY®RE i ON

i ncl ude di spersions of the prestabi- |ized polynmers and the prestabilized
polymers in dry form It is advantagecys to use fromO to 8 parts by

wei ght, preferably from0.05 to 5 parts by weight, in particular fromO0.1
to 2 parts by weight, of the conpounds of the general formula (1) listed-

onder i BR3EeE pAD Rt B ) sk Brpctg s el ot o

in the mer in €se ‘conpo anount used

of the ppsyigdd By #EvensibaGndTdaturé dtimaee mikihdg,omatbretiouslyhchived, by wei ght,
particularly preferably from0.01 to 2 parts by weight, based on 100 parts

by wei ¢ive halofemvontahningl pojymerswithdhe istabitizee systeanbelore they havewiodet to 5
ts b i ght , f |y f 0,1 to 2 b i ght, of, th lts of
D st 09 P dbirradledieses Tne sk SR htnd B AePaE0 Br ol Alion cBend o o ° °
> o ur . ! _ ! 1 whi ch.
D or CRbIZER e KRN, Fhife W€ polyHicHTRRLARRFS Heety By foh 1" ©

st abi | iugat T distriiutivnped theestattilidee snigtiaxedn tisé polyowervisareiis afthosttramndgezer s
and/or additives. The result is ready-to-use polyner m xtures in whjch
f ur t heneogs.akhe palgmer saaPesitiansof tReeBveatien Hidede disparspns ofdheIRrestabi-

heat - st.abj |.i zed [ bill T ol ymer m xtures, which are
al o | 51@418%'&1”\@? ﬁPﬁ%b%@%#é@ﬁﬁ@%l\’y&?@a%@%?ﬁ@r m zed thernmal and opti cal
properties, an exanple being that the prestabi- |lization has a favourable

effect on the starting colour when the initial thermal stress occurs.
Exanpl &sis@dvantagebus ¢o sisafithod taddparts by weiglhth prefieratly drosa 0iGb the

DRl 2B RS A DI o ) B 3RS S ARTRAE B8 co o
?L % BB o (R Uit o3 00 Y RERRRr R RpEREDS,
eart h eeibilzation in the chlorine-containing polymer in these compositions. The amount

used of the perchlorates listed 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 salts 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),



fillers/pignments, lubricants, plasticizers, pignments, epoxidized fatty
esters, and other epoxy conpounds, antioxidants, UV absorbers, |ight

stabi | i zewe,030p28zal brighteners, wetting agents, anti setrCirinrg2/sggests and
bl owi ng agents. Exanples of these additional conponents are |listed and

il lustrated bel ow (cf. "Handbook of -PMC-Fornul ating” by E J. Wckson,
John Wley & Sons, New York 1993). Polyols and di sacchari de al cohol s
Exanpl es of possi bl e conmpounds of this type are pent aerythritol,

di pent t r' t I met hyl ol
pr opan%?é%pgr?étgpéo épggeﬁ ﬁ%ﬁ{dgpg?{) Pfrbrg(tahﬁ %gﬁﬂeﬁkﬂﬁg%%ﬁ@{%lélgr opane,
sugar s fillersgpignadntsHabdcans, mlbﬁmer:prpmjreeetn;epozldgaede‘attycestere andathenar i de

al cohols. It is also possible to use polyqgl s rg_s such % rbitol syrup,

rrangl t @powﬁgmp@nads,mtthmmtsswtjﬁbs %fn?pﬁget %tfa ﬁ'ﬁ%rsaﬁemﬁ ir@Btﬁr}%&pm yol s
1 20

par t s BiEtRs gaentinghfind Qi adehisind Bisitho poR RS -SRI S RE B R sed on

100 parchmgonensy &'éths?éd EN@?nuﬁmgaddyélowgepoW@boola of We:sre:rﬁmﬁtgg' Rg’hoxygen

glycidyl group -CH (CH2)n--H , bonded directly to carbon

n|trogEnJoW|ekslophﬂmhraW_‘llw&Sonﬁé‘ieW\AY@rlelﬁ%h of Rl and R3 are hydrogen,

I s hydrogen or nethyl and n 0 or where R and R3 together are -CH2- CH2-

or -CH2-CH2-CH2-, R2 then belng hydrogen and n being O or 1. It is

pr ef er %B‘\/%Ié nd'ka (L_HC" dViicqounds having two functional groups. However,
| S=arsSU POSSI Ol € pr|n0|ple to use glycidyl conpounds havi ng one,

thr ee @xanples off pawsiblecempoundpsf thistypesarpt edom nant |y made of di gl yci dyl
conmpounds havin % aromatic groups. WO 03/048232 PCT/ EPQ2/ 13628
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 X

0

These contain the glycidyl group —cEH—(CHz)n—lLﬁ , bonded directly to carbon,
R R, Ry

oxygen, nitrogen or sulphur atoms, either where both of R; and R are hydrogen, R;

is hydrogen or methyl and n = 0 or where R; and R3 together are -CH,-CH,- 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.



- 15 The anounts used of the term nal epoxy conpounds are preferably at

| east 0.1 part, preferably fromO0.1 to 50 parts by wei ght, advantageously
from1l towB®3panss by weight and in particular from1 toP2¥/EPaz/iIB20Y

wei ght, based on 100 parts by weight of PVC. Hydrotalcites The chem cal
conmposition of these compounds is knoy to the skilled worker, e.g. from
the patents DE 3 843 581, US 4,000,100, EP 0 062 813 and WD 93/ 20135.
Compounds fromthe hydrotalcite series nay be described by the follow ng

of 't ho ThECEUEE e o Serting shebdsolelial ok Poereliy kst 0. Btand an.
M3+ =Al r@fgrény A0, PHY 50 gghsw REEM, rbdvahtarg%oaswtmﬁu td 9 Ophrisy2

O<x< 0 Q nunber mO to 2 Preference’is given t corrpounds with

An = Owleightldhd in pdetcular Gda00Q0 ,25QRHE00wWeidH3Based ommmgﬁngxmzz ,
CH3CHOHCOO,  HPO3 or HP042 . Exanples of hydrotalcites are

Al 203. QK/BMCCOZ 12H20 (i), My4.5A 2(0OH) 13. C03. 3. 5H20 (i),
4MgO. Al 203. CO2. 9H20 (iii), 4MgO Al 203. CO2. 6H20, ZnO 3MyO. Al 203. C2. 8- 9H20
and ZnO. 3My0O Al 233. C2. 5- 6H20. Very particul ar preference is given to the

types pMkastakfbs2. Al kam zer P 93-2 (ex
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+ | M**(OH), (A%)gp » 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 a number from 0 to 20.
Preference is given to compounds with
A" = OH’, ClO4, HCO3, CH3COO", CeHsCOO", COs%,
(CHOHCO0),%, (CH,C00),%, CH3;CHOHCOO", HPO3™ or HPO4%.
Examples of hydrotalcites are
Al;,03.6Mg0.C0,.12H,0 (i), Mga.sAl2(OH)13.C03.3.5H20 (ii),
4Mg0.Al;05.€02.9H,0 (iii), 4Mg0.Al;03.C0,.6H,0,
Zn0.3Mg0.Al;03.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)




Kyowa) and L-CAM (lithium nodified hydrotalcite ex Fuji). It is preferable
to use dehydrated hydrotalcites. Zeolites (alum nosilicates of alkali

net al s amstOas/oe23al kal i ne earth netal s) WO 03/ 048232 PCT/ BPOX/PABEI8SS - 16-
These may be descri bed by the follow ng general formula

MX/ n[ (Al @2) x(Si Q) y] . w20, where n jggthe charge on the cation M Mis an
el ement of the first or second main group, such as Li, Na, K M, Ca, Sr or
Ba; v : x is a nunber fromO0.8 to 15, preferably from0.8 to 1.2; and wis
a nunber from O . I f ites
are sodiGir é‘i‘q}'npﬁ% ggg&?%egtp@ghg %{ﬂhé'%&rﬂﬁqge W/QWZS’Q%

[ zeol i tghehbin @%ﬁé\%ﬁ%{%ﬁgﬁth@cm M;7.5 H20, X = OH, halogen, Cl04

[sodal ite]; Na6Al 6SI 30072 . 24 H20; Na8Al 8Si 4006 . 24 H20; Nal6Al 16Si 24080
. 16 HRE5 amelbriertaS1Re RSt or SEsoRE Onaingseu,SBshBeldsBa, K, PR Cap® preol i te
Y], Na86A186Si 1060384. 264 H20O [zeolite X]; or the zeolites which can be
prepar &®/by partial or conplete exchange of the Na atons by Li atonms, K

(N 2o R SRR g Bes 10t SebRreBly R 8B AL2BIEST ™ B0° o,
KONa3[ (WAik02 hiid{bsr € 2] to. 3G, pridferable fonplrs taB0ar preference is given to Na

zeolite A and Na zeolite P. The hydrotalcites and/or zeolites nmay be used
i n anodxempies off zaolitsaansl diwm BlYrBinositicatgs OF the foienyRe, expediently 0.1 to

R e LR e T el
as cal gio SahR2NGAILNL T, t 24 HID; INSARSHSGhs TTBIORSS] NBAKLSIS0R6e-
H,0; NajeAl16Siz2096 . 16 Hz0; NaseAlseSiyzs03s4 . 250 H0 [zeolite Y],
NageAlgsSii0603s4 . 264 H,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 H,0; CassNaz[(AlO2)12(Si0z)12] . 30 H20;
KoNas[(AlO2)12(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. Preference 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. Géchter & H. Mller, Carl Hanser, 1990, pp. 549 - 615).



si um hydroxi de, silicates, china clay, talc, glass fibres, glass beads,
wood flour, mca, netal oxides or netal hydroxides, carbon bl ack,

gr aphi t e,womsk42BDur, heavy spar, glass fibres, talc, kaecrmrandeehal k are
used. Preference is given to chal k (HANDBOOK OF PVC FORMULATI NG E. J.
Wckson, John Wley & Sons, Inc., 19937 pp. 393 - 449) and reinforcing
agents ( TASCHENBUCH der Kunststoffadditive [Plastics Additives Handbook],
R Gachter & H Miller, Carl Hanser, 1990, pp. 549 - 615). WD 03/048232

oast ot (OTs Y B afd I ppPURL B rRferdBiot B TR b B BEGhHE 8 Y
expedi eiiamplé 5@ AGPpads by waighte edpédiémsly 5o mrpbarcybfme‘gm@ fno 100 parts
by wei ght, based on 100 parts by wei ght of PVC soaps Metal soaps

are pr mmtm:lhlgr fretrab te 40D paytsdhyeweight ebasedry 100 pagisdry weig}nt 6RYCchai n
carboxylic acids. Wll-known exanples of these are stearates and | aurates,
and al so oleates and salts of relatively short-chain aliphatic or aromatic

carboxylic acids, such as acetic gifl QOpionic acid, butyric acid,
. . . . Méta soéﬂ
val eri ¢ acid, hexanoic acid, sorbi oxalic acid, malonic acid,

succi ni ut ar itric
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rare earth netals. Use is
f requemléategmzhel seitssaf- reddtively showbr:galatalmhatmonraeemabuccartm(yhbacudamtmhnc
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pyromellltlc acid.

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/

magnesium/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 seq.

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),, MgO, Mg(OH),, Sr(OH),, Al(OH)3;, CaCOs and
MgCOjs (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



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
Al kal i mewelo3assi3nl kal i ne earth netal conmpounds For the pecpaPes1xbst he
present invention, these are nmainly the carboxylates of the acids

descri bed above, but al so correspondi ﬁg_ oxi des or, respectively, hydroxides
or carbonates. Mxtures of these with organic acids are al so possible.
Exanples are LiOH NaOH, KOH CaOQ Ca(OH)2, Mo, Mg(OH) 2, Sr(OH) 2,

ona nunpriasy ated s alt Potsi R, e Audlis 6 iiieg 90 g of MDLAR (RIESR! B, &1 P2
al kal i My & drzasesiédt drerbatddZ RoMBodRUOABLIRIREH &R stabii28rs 18-
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fatty esters, PE waxes, am de waxes, chloroparaffins, glycerol esters and
al kal i ngbgesrith netal soaps, and fatty ketones, and also the lubricants, or
conbi nattons of the lubricants, listed in EP 0 259 783. Calcium stearate is
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(diisonony bﬁfﬁ;l ate), DIDP (diisodecyl phthalate). B) Esters of aliphatic
di car b&Ry0 259 #83d €alcium stearateus prefestedr s of adi pic, azelaic, and sebacic
acid: preferably di-2-ethyl hexyl adipate and diisooctyl adipate.

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 (diocty! phthalate, di-2-

ethylhexylphthalate), DINP (diisonony! phthalate), DIDP (diisodecy! phthalate).

B) Esters of aliphatic dicarboxylic acids, in particular esters of adipic, azelaic, and

sebacic acid: preferably di-2-ethylhexyl adipate and diisooctyl adipate.

C) Trimellitic esters, such as tri-2-ethylhexy! trimellitate, triisodecyl trimellitate

(mixture), triisotridecyl trimellitate, triisooctyl trimellitate (mixture), and also tri-Ce-

Cg-alkyl, tri-Cs-Cyo-alkyl, tri-C;-Cg-alkyl and tri-Co-Cy1-alkyl trimellitate. Common

abbreviations are TOTM (trioctyl trimellitate, tri-2-ethylhexyl! trimellitate), TIDTM

(triisodecyl trimellitate) and TITDTM (triisotridecyl 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,



C Trinellitic esters, such as tri-2-ethylhexyl trinellitate, triisodecyl
trinmellitate (mxture), triisotridecyl trinellitate, triisooctyl
trimellitwoes3(Om2zture), and also tri-C6- C8-al kyl, tri-CoPCreErat/kicks
tri-Cr-Cg-alkyl and tri-Cg-dl-alkyl trinellitate. Common abbreviations
are TOTM (trioctyl trinellitate, tri-fethyl hexyl trinellitate), TIDITM
(triisodecyl trinellitate) and TITDTM (triisotridecyl trinellitate). D)
Epoxy pl asticizers: these are primarily epoxidized unsaturated fatty acids,
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A definition of these plasticizers and examples for the same are given in "Kunststof-
fadditive" ["Plastics Additives"], R. Géchter/H. Miiller, 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, BaSOs, 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,03, 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. TiOz
in micronized form is also preferred. A definition and further descriptions are found in



1989, Chapter 5.9.6, pp. 412 - 415, and in "PVC Technol ogy", W V. Titow,
4th Ed., Elsevier Publ., 1984, pp. 165 - 170. It is also possible to use
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anounts of, for exanple, 5 to 20 parts by weight, expediently 10 to 20
parts by weight, based on 100 parts bygweight of PVC. Rigid or semrigid
PVC preferably conprises up to 10%, partlcul arly preferably up to 5% of
plasticizer, or no plasticizer. Pignments Suitable substances are known to
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such as . cobalt blue and cobalt green, Cd(S, Se), ultramarine blue. Exanples
of orgﬁpic Qi ments are azo pignments, phthal ocyani ne pignents,
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Wl ey & Sons, New York, 93 Ph tes, Organic are _known
cost abitlisteard, tripheayl, &riluey (,té'ﬁ'feéb"?\ tﬁ@fnﬁﬁ}’lﬂ?@mﬁ' @@éfn F%éuw Phep¥l &ngr e
trioct dodecyl, tritridecyl, trlpentadecyl trioleyl,
triste thél&ﬁ%%ﬁ hrlﬂet ril auryl tricresyl, tris(nonyl phenyl ),
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phosphites are various m xed aryl dial kyl or alkyl |aré hos hites, such

as phersylth cisqatteyly| diptkyhyiheayddidecy|, plh@WIdldﬂdﬁ@&ﬂe@fﬂEnYhdﬁ cybnphenwlecw

pheny| ditetradecyl, pheny! dipentadecyl, octyl diphenyl, decy! diphenyl, undecyl diphenyl,
dodecy! diphenyl, tridecyl diphenyl, tetradecyl diphenyl, pentadecyl diphenyl, oleyl
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 decyl diphosphite, tetramethylolcyclohexanol butoxyeth-
oxyethyl diphosphite, tetramethylolcyclohexanol nonyiphenyl diphosphite,
bis(nonylphenyi) 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-CgH40)1.5P(OC12,13H25,27)1.5 Or [CgHi7-CsHa-O-12P[i-CsH170],
(H19Co-CeH40)1.5P(0Co,11H19,23)1.5.
Examples of the amounts of the organic phosphites used 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.



di tetradecyl, phenyl dipentadecyl, octyl diphenyl, decyl diphenyl, undecyl
di phenyl, dodecyl diphenyl, tridecyl diphenyl, tetradecyl diphenyl,

pent adecywodBpkssy| , ol eyl di phenyl, stearyl diphenyl anacimPeryic2s
bis(2,4-di-tert-butyl phenyl) phosphite. Advantageous use may al so be nade
of phosphites of various di- or polyags- e.g. tetraphenyl di propyl ene

gl ycol di phosphite, poly(dipropylene glycol) phenyl phosphite,

t etrai sodecyl dipropyl ene glycol diphosphite, tris(dipropylene glycol)

phosphih s, iRt LAY :%Hooa%a@b e oqh@!eosph'te

tetra - OXYye€ I phosphi te,

tetr an?hé)sltétblnzeﬂc@hﬂmatiﬁn mfdhy:np\trmt;dn maylazmuinrtaﬁy anti preferally moapyise
di (trimethyl ol propane) hosphi t e, bIS - but oxyet h Ig .
Gi (£ 11 AblaRst OnprappRRERddrEH SR RStEr. POBFESRMBAEISTHRTE are sparaiar o

pont acesters pf iABARGNG Eom FatPaisouPSRAGH pbid dYceeBiaR dsso Al ael Y, )
di phospliidBeqpd H%l/v%%'em |¥k%§ﬁ?@§5|5léQ§ Rise BRIt RBdadts, fucH dPepori-

phosphit'e m xtures of Irica osition

ggégcgcgﬁgo) 1. 5%?%%&9 235'5(2Jz))ﬂmad@IDf me? “oh h@tqactnepeaesmmo- A
0 e u rgani ¢
ghgsphpf@te:l!fs@%ﬁl@dea ?9&1?@3%%%V2‘y?8°%t?§ fogy. %Péﬂlf/c' Ao (E;\ gggslgy frohm
5 . .
based. JyciBignadyafe 88 hoffe or RaBA MG TBReC RO mpoids R S0Py et ot

Epoxi dhage bééhfa\ppﬁéd do eﬁtaalmlnamaltmdmepowpi;xm thisrgeanectionTéee alsabi | i zer
conbi nation of the invention nmay additionally and preferably conprise at

| east OMeA€HO31 GilBed fatty acid ester. Possible conpounds here are
especially esters of fatty acids fromnatural sources (fatty acid
gl ycerides), such as soya oil or rapeseed oil. However, it is also

oy al S RdR S i dl zed pol ybut adi one. and pol vi s0- prane. i1 desired

al so i Allg/latedtrhahdphempts; exy | 2:6-elittérbrbutylet-methyiphendy blikythipmeatbylaher
nols, e.g. 2,4-dioctylthiomethyl-6-tert-butylphenol, alkylated hydroquinones, e.g. 2,6-
di-tert-butyl-4-methoxyphenol, hydroxylated thiodipheny! 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-trimethylbenzene, triazine compounds, e.g. 2,4-bis-
octylmercapto-6-(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine, phosphonates 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-
hydroxyphenyl)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.



gl ycidyl methacrylate as hono- or copolynmer. These epoxy conpounds may al so
have been applied to an alum no salt conpound; in this connection see also
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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. Miiller, 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 these are: 2-(2'-hydroxyphenyl)benzotriazoles, such as

2-(2' -hydroxy-5"- nethyl phenyl)benzotriazole, 2-hydroxybenzophenones,
esters ofworsuisest t uted or substituted benzoic acids, su@aTaP02/13628
4-tert-butyl phenyl salicylate, phenyl salicylate, acrylates, nickel
conpounds, oxal ami des, such as 4, 4'-dhgctyl oxyoxanilide, 2,2'-

di octyl oxy-5,5" -ditert-butyl oxanilide, 2-(2-hydroxyphenyl)-1,3,5-triazines,
such as 2,4,6-tris(2-hydroxy-4-octyl oxyphenyl)-1,3,5-triazine,
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chloride and copolymers of the same with vinyl chloride and with other polymerizable
compounds; polymers of vinyl chloroacetate and of dichlorodivinyl ether; chlorinated
polymers of vinyl acetate, chlorinated polymeric esters of acrylic acid and of alpha-
substituted acrylic acid; polymers of chlorinated styrenes, such as dichlorostyrene;
chlorinated rubbers; chlorinated polymers of ethylene; polymers and post-chlorinated
polymers of chlorobutadiene and copolymers of these with vinyl chloride, chlorinated
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



tains vinyl chloride units, for exanple copolyners of vinyl chloride and
vinyl esters of aliphatic acids, in particular vinyl acetate, copolyners
of vinyl wbloswistez with esters of (nmeth)acrylic acid and WCrhEP02/13628
acrylonitrile, copolyners of vinyl chloride with diene conpounds and with
unsat urated dicarboxylic acids or anpgﬁ[ides of these, for exanple
copolyners of vinyl chloride with diethyl naleate, diethyl fumarate, or
mal ei ¢ anhydri de, post-chlorinated polynmers and copol yners of vinyl

cnsat uskiled abihe goabave £k Blouih esing Angas MRS ESRadRngesBatl i
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et her, "and hers of ‘vin ene | oride ang'copo
sane WRVA: \dthylenefigy iadetagen Otver bartiduter mateyiats whizhlreay bergsedratts; pol yner s
of vinyl chloroacetate and of dichlorodivinyl ether; chlorinated polyners
of vi nyAcndaterbased stwecmeracayl@altmimcwewrééﬁéi\% of acrylic acid and of
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pol yrferaﬁdaﬂjﬁd)%% Phigrtairade gﬁ?bwﬁ%@ nEntohedr Besristidies andnaqrp! ymer s

of these with vinyl chloride, orinated natural and synthéetic rubbers,
and m xrepesfeofedt terepGbmpositione nompnsed of (ih 108 ¢artsdhereight ofiPVR atcheh)

Copol y fEars Giia 500 BRUREN waISNOTRRS SRaE SANorrdse aBY B P Q.0 Tony! :’des
t at ) ; . . i
oty warS oiEiar B the Basy el SNBRTRAE ANION EVRY PRATEMIIA, it I (REA 21 O"

combi nggt myA hpMAGERPMMIAZBRSa papticul@y imhsartdre cordsor@intgr aft pol yners of PVC
with EVA, ABS and MBS. O her preferred substrates are m xtures of the

abovenentioned honmo- and copolyners, in particular vinyl chloride .
M b L e e e A T T,
and Wt PHY LRGeS ntaifind Bblyhidts 2rel WEIF RndWATh the skilled vaRe: ahiBhre

described in detail in "Kunstoffadditive” [Plastics additives], R. Géchter/H. Muiller, Carl

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

EP 0 281 201. 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, diacy!
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
usual laboratory methods, directly in the form of a solid or mixture of solids, or in the

form of a solution or dispersion in a suspension medium or, respectively, solvent



NAR, SAN and EVA. The abbrevi ations used for the copolyners are famliar to
the WO 03/048232 PCT/ EP02/ 13628 -24 skilled worker and have the foll ow ng
meani ng: WB®3/0a828Y| oni tri |l e- but adi ene-styrene; SAN styr eaa/Eroryicenitril e;
NBR acrylonitrile-butadiene; NAR acrylonitrile-acrylate; EVA :
et hyl ene-vinyl acetate. Qther particubgr. materials which may be used are
acryl ate-based styrene-acrylonitrile copolyners (ASA). Pol yner conpositions
whi ch conprise a m xture of from25 to 75% by wei ght of PVC and 75 to 25%

byvveigggm . L0, I:th- i | are
preferred et}t}éggv(@rrtg%s‘? o%gigg@hpﬁgg ngf 2.@@8@”%@?&3@%%8@”& PVC and
(1) fdeind) draf@Plheablysndrizatienght of ABS and/or SAN-nodified ABS and from
0 to 80 parts by weight of the copolyners NBR, NAR and/or EVA, PMA, PMVA,

but in particu- lar EVA, PMA and PMMA, are a particularly inportant
t..The. whi.ch b d 1,tant | ' to th

nvent i D FolR G RFaTEN B YR oo ECIPRI 16 Boryrers B g Ea P R un 1o
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17.03. 1999, expressly incorporated herein by way of reference. The
monomer@ agditignal gRRPORERSHY meiedwigh direg-addiion tothe REQs&RS ABRAratus

e 1 28 6T isaShatet, Sfides b IREL 6 B RIS Rio g or "
are nMosgd el What dre Knownzass MK i HetssiAt BS-fideesr drmelpaek fdrmi.ti at ors.

Exanpl es of these are: persul phates, organic and inorganic peroxide salts,
hydr ogen peroxi de, percarbonates and perest- ers, benzoyl peroxide, ketone

per oxi des o] yest er per.oxi des ol yet her per.oxides.. cyclohexanone
Per oxi dE FREHYP-Sn RV IRE: GG bt SR BLs e b tHy G BBESCRNT SE 2001
per oxi F 1 )/ f . I 0. ;
P event | BengRhdintE R ialn P BEREER In HiRaRREP kAt ef b PO IRE . 1 or
pol ynerénthtises mbdéaf 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 @ 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



contai ni ng nononers. The stabilizer systemis added to or dissolved in the
pol yneri zati on nmedi um by the wusual |aboratory nethods, directly in the
form of aweaBioas2ez m xture of solids, or in the form of @CIEPOL/IBLS OF

di spersion in a suspension nediumor, respectively, solvent W 03/ 048232
PCT/ EPO2/ 13628 -25 conpatible with tg? pol ynmeri zati on medi um The addition
may take place prior to, during, ter the polynerization. The

foll owi ng net hods may be used to i ncorporate t he stabi lizers and/or

ﬁS?LZhVSf&@# w&?&u & rrateiesubehe 5 despuilives, et BadRBfec o,
mxtur%hgg Q Ifngepraﬂlébﬁﬂd dffc@gﬁéét%rgﬂal conponents; a nmethod with

di rect rocess appar at us cal ender, m xer, kneader,

extr ud@fxaﬁﬁplé@@f thek@bplraatlan oBtHeoRVC 0f the imentioadsu plastisararesytthetic what  ar e
known as flakes or pellets in dust-free or one-pack form The ready-to-use
pol ynereathgtflasscovaringssiontjlefqatiggsi WallRarers,i qm.lscoaQ AeseNddndsrRodyounded

pol yrer epared in a nmanner known per se, and to this
end usé)rgeecﬁﬁaz P‘Oéﬂy\éﬁﬁ'%rs known per se, such as the abovenentioned
proces gy a?@ﬂ@é 8f binterb@ PYCQppHEAtISTS GFitARI StaBiRF&] Readl - @sédp\m b?ﬁhé’\ﬂ th the
prestabiliZed PVC.  These stabilizers or additives may be ad

i ndi vi donadritionoarei stush, siushtmeuyldandetailecdatings dor pkasirnsaiffommalatlamg s|em1m1das
mast er bat ches. The rea 0 PVC prepared by the present invention may
be br OJQHFU'@HOFﬁé”d&@%‘db{eeé’rW?% - known net hods. Exanpl es of these
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spi nni rusion w OW ng ized P so be

proces et oomm@_ezfpa/vsBec&éBﬁmlB?au@fzmednf d1986hCal Harrseaera@, peEgesPVC
pr epar ed by the present invention is particularly suitable are hollow

articl é23pbbdt4.es), packaging filns (thernoforming filns), blow filns,
pi pes, foanms, heavy profiles (w ndow franes), thin-wall profiles,

The examples below illustrate the invention but do not limit the same. As in the
remainder of the Description, parts and percentage data are based on weight.



construction profiles, filnms (including Luvithern), PVC pipes, profiles,
sidings, fittings, office sheeting and apparatus housings (conputers,
househol dwoesioas2s) . The PVC of the invention is particul acnEPswiieabl e for
semrigid and flexible fornmulations, in particu- lar in the form of
flexible formulations for cable sheathyyng, cable insulation, floorcov-
erings, wall papers, notor vehicle conponents, flexible filnms, injection
noul di ngs, and hoses, these being particularly preferred. In the form of
seniriq%%mhgégulations t he WO 03/ 048232 PCT/ EP02/ 13628 -26 PVC of the

i nventi i articularly suitable for decorative filnms, foans,
agricultural sheeting, hoses, seal TaBlgonofiles and office sheeting.
Exanpl es of the application of the PVC of the invention as a plastisol are
synthetic |eather, floorcoverin éi textile coatlngs wal | papers, coi
coatings and underbody protecti abilizersgasad vehi cl es. Exanpl es of sintered
PVC applications of the stabilized ready-to-use PVC of the invention are
sl ush, slush-nmould and coil coatings for plastisol fornulations, semrigid

for mul @TT §Espi ?ngTem bl'e fornul ations. ygagenore details 1n thils connection
see "Kunststoffthandhguch PVC' [Pl astics Handbook PVC], volune 2/2, W
Becker{/H. Braun, 2nd Tidthand&ame €43% lsadiamn peertiagte pagehydi236- 1277. The
exanplies below illugtrate the invention but do not Iimt the same. As in
the rlemai nder of thdeDescri pti on, parts and percentage data arje based on
wei ght5W5-03/648233PCTEPO2/ 13628 m—eﬁa’m—e—i—ﬁ'&bi l'izers
used S% abilizer Name Trlefhano
3 Sodium perchlorate monohydrate
4 Oleyldiethanolamine + 13% sodium perchlorate mono-
hydrate
5 Oleyldiethanolamine
6 Triisopropanolamine + 13% sodium perchlorate mono-
hydrate
7 Triisopropanolamine
8 Tri-n-octylamine
9 Sodium carbonate
10 Diphenylurea
Example 1

Preparation of prestabilized PVC powder

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

monomeric vinyl chloride (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)



1 Triethanol am ne + 13% sodi um perchl orate nonohydra- te 2 Triethanol am ne
3 Sodi um perchl orate nonohydrate 4 d eyl di et hanol am ne + 13% sodi um

per chl or awe osows232 hydrate 5 O eyl di ethanol amine 6 Trii sepr@pranodeasn ne +
13% sodi um perchl orate nono hydrate 7 Triisopropanol amne 8
Tri-n-octylamne 9 Sodium carbonate ,10 D phenylurea Exanple 1
Preparation of prestabilized PVC povvdg. A suspensi on PVC ( SPVC) was
prepared in a 500 nl stainless steel autoclave from nononeric vinyl

chloride (VCM hy free-radi.cal polynerization. The process parane- ters
were rét afq&??opﬁmgq ?b%tathﬂén&peri ments: - tenperature: 57.2C - stirring

rate: 1 8 1= t ghogredi um 2% Met hocel F-50
(hydroxyp?@%@#ﬁ%?h@t%%ﬁaﬁr ngJTFn wat er, NOXCOL (polyvinyl alcohol) as

anti caki ng agent) WD 03/048232 PCT/ EP02/ 13628 -28- reaction time: about

210 min_conversion rate: about 80% Two different initiator systens were
used f orwe Bifereakinitiatpc syste/ps yyese iusgdifenthe free-radical polymerization.

Experimental series 1: Esperox 939 M (75% strength solution of cumyl peroxyneode-
canoate)
Experimental series 2: Espercarb S 840 M (75% strength solution of di-2-ethylhexyl
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).



Experimental series 1: Esperox 939 M (75% strength sol ution of cunyl

per oxyneode- canoate) Experinental series 2: Espercarb S 840 M (75%

st rengt h woloawis2s2 of di - 2- et hyl hexyl peroxydi carbonat e) EootEPODEICRS)
commercially available initiators from Cronpton for free-radical polyneri-
zation processes). As shown in Table 2qthe 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 weight, based on VCM - were added at various tinmes, either at
the start of the polynerization or once conversion had reached about 80%
(at the "end of the reaction"”). Once the polynerization process had ended,
the solid polymer was filtered of fTabl@2i®d and dried to give a fine white
powder, which was tested for thermal stability (DHC, statistical heat
test) and processability (pasting + filmproduction). Thermal stabilization

test/ dehydrochlori—nati-on—test—TheRVYC-powder—preparet+tn—thts way was
subj eqt eBVEo h dehyé’ﬂ'ﬁé?ﬂrorl nat$@§-tegﬁc’@vﬁ—|0) to D NOEELL] 180C (see
Tabl e atistical heat test 45 (g el "PVC po . e roll-mlled
with J_Eg:p(%)/%‘? di i sononyl phthal ate (D NIB)B(N&EE 1 g of cgﬁ%lfuue%m@f earate and
0.15 g of Loxlol G 71 S (pentaerythriftyl adi pate = conpkleeetest|er
| ubricgant) for 3 mnutes at 18Q0C. Tesjt strips|of thickness 0.5|nm were
taken|fromthe resultant PVC sheet and the co our was|then determ ned via
Yel | owness I ndex (Yl) to ASTM [D1925-70 (; e @Q and Tab. 2.1). WO
03/ 048232 PCT[ EP02/ 13628 -29 Table 2.0 n| t% St ab. DHC of Col our
(Yl [WS/cm] | [uS/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).



powder powder value)* of sheet 10 200 [pS/cn] [pS/cn 1) Esperox 939 M -
14 35 27.39 0.10% by wei ght 5) Espercarb S 840 M- 8 27 21.87 0.12% by
wei ght 9)wBypmssez2 939 M 1(r) 17 42 15.44 0.10% by wei ght PCI)EPEYp@eEarb S
840 M 10 30 51 18.32 0.12% by wei ght 15) Esperox 939 M 4m 21 53 14. 64
0.10% by wei ght high val ues nean poor 3gtarting colour O Addition at start
of polynerization O Addition at end 01;3 pol yneri zati on Experinents 9, 11 and
15 (according to the invention) show the marked superiority in ternms of
thermal stability (longer inductioq,abilér§s1at 10 and 200 pS/cm and the
better starting colour of the sheets produced (Yl values). WO 03/ 048232
PCT/ EPO2/ 13628 -30- Table 2.1 PVC Description Stab. Discoloration

Di scoloratio pow withoput post- with post- der stabilization (VI

st abi | | zZRVCon* Desdription (vl Stabue) * 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 561 Ba/Zn stabilizer from Crompton Vinyl Additives GmbH
conventional SPVC from EVC (without prestabilization)

L2

ek

® 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 without post-stabilization.



5mn30 mMmn5mn30 mn Ref. Evipol SH 7020 Wthout 16 47 7 15 from
EVC** prestab. 15) Esperox 939 4(r) 6 28 5 7 initiator 0.1% by weight 13)
Esperox 9%9 03048320 5 7 initiator 0.1% by weight * hi gh warrre2/mwsan poor
starting colour ** Mark BZ 561 Ba/Zn stabilizer from Cronpton Vinyl
Addi tives GrbH *** conventional SPVC3{rom EVC (wi thout prestabilization)- O
Addition at start of polynerization O Addition at end of polynerization It
is clear that prestabilized PVC grades show narked advantages when use is
made q-:f "‘ﬁﬁ@! tional post-stabilization systens, and have markedly
i npr oved stability even wi thout post-stabilization. WO 03/048232
PCT/ EPO2/ 13628 -31- Exanple 2 Preparation of PVC powder 3 A m xture nade
from50 g of an aqueous dispersion conposed of about 50% of solid PVC and
50% of RrgparatiornhofBYIG powdesrdh as 4- al kyl benzenesul phoni ¢ acid deriva-
tivel/ anti bl ocki ng agent/pol ynerization auxiliary and 0.125 g of a
stabilizer as de- scribed in Table 1 was stirred at 80C for 60 m nutes.
Thi s maxtg 1 i ki I ! igpowder
U rg;@t&tﬁr (R ,dtﬁ;‘?@gﬂg‘{ gg;tf af aqlieBlY BispletdisRcbRIpoded bf 8bod@Psuts FHelil

PVC and 50% of water with additives such as 4-alkylbenzenesulphonic acid deriva-

tive/antiblocking agent/polymerization 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 results 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
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The PVC powders thus prepared were then subjected to a dehydrochl orination
test (DHC) to DIN 53381 at 180C. The results are seen in Table 3. Table 3.
DHC Stabwioica®us2i® [NS/cn] mn Wthout stabilizer 14 1 POT/EP0A43628 10 4
35 525 638 728 8 16 10 15 WD 03/048232 PCT/ EP02/ 13628 -32- Each of
the stabilizer m xtures which may be_gsed according to the invention shows
a marked advantage over the individual conponents or absence of
stabilizers, this being apparent fromthe |onger induction tines (10

s/ h
20 g or-asrist S o flegf e FeRlyg PSR o deg SRor RN nETh BoRERRE ARG '
gel | ed mariedVedvaintadey 6verahe 1diiduel @iriponents be%bs@rﬁcet of ahbms@rsptrﬁs nm

Statistical heat test The Yell owness |Index (Yl) of this sheet was then
det er ni beidg appasntvfong 2se fomger induction times (10 [uS/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 (YI) 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

1 . 6.05
6.98
8.77
6.56
8.30
6.02
8.26
9.07
8.43
17.22
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(Table 4). Low Yl values nean good stabilization and starting colour. Table
4 Stabilizer Yl value of sheet Wthout stabilizer 11.65 1 6.05 2 6.98 3
8.77 4 6wbB3/0%828230 6 6.02 7 8.26 8 9.07 9 8.43 10 PCTAPOIMBMR8/ 048232
PCT/ EPO2/ 13628 -33- Each of the mxtures 1, 4 and 6 of the invention shows
an inproved starting colour (lower YL,value) when conpared with the
reference 10 known fromthe literatur 36r with the unstabilized sheet.
Exanpl e 4 Preparation of PVC powder 4 A m xture made from50 g of an

agueo PVC di spersi on conposed_of about, 40% of olid P and 60% of wat er
it acksch oS tbeanbauPBils 4 ATELe of the Brghtion SAPVS A TRTPYed St B CaRlci f or s

d 0. i | | I | OC f
0 m nuftedt $r8udl Ak cofee™, ARG g8 orscd 30 byt et st e o dhouc
20C ( PVt emel ehstabilizee Rpeetochl ori nati on test

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 [pS/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




The PVC powder thus prepared was then subjected to a dehydrochl orination
test (DHC) to DIN 53381 at 180C (Table 5). Table 5, DHC Stabilizer 10
[PS/cm 200 0Bp@&26ny min mn Wthout stabilizer 40 51 1 @21A®02/23632 38 3
35 47 8 19 26 9 43 49 10 55 69 WO 03/048232 PCT/ EP02/ 13628 -34 1t is
clearly apparent that, as previously.dascribed in Exanples 1 and 3, the
stabilizer mxture 1 of the invention is nore effective than the

i ndi vi dual conponents and the stabilizers 9 + 10 described in the

[ d
2656[? |§]cleraﬂ§l%pé>§<+e’ﬁ9 HRRP 5‘%gFEv@l{sWHéatggdre@?g%’xalgﬁvﬂc?:@B‘pgtdn@rB ;tp%%gartﬁe%z%ggnl i

Exanpl emktues e dﬁtl@@&ﬁ@ﬁﬂomﬁst moreéffgctdfe thancthel ingividual edraponerts dinglsthever to
give a PVC paste and gelled in a Mathis oven at 190C to give a sheet of

t hi cknestabitizarsith tbdesceibed jysths literturaiddis eing appargatdram ke 1anasm t hi s

(vt anoeitiss g 2RSS, ° e Val s of 2 minutes. Table 6

Stati stical heat test

Example 5

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.



Stabilizer Yl value after 2 min 10 mn 24 mn Wthout stabilizer 8.02
16.30 Termnated 1 6.69 10.76 23.57 2* 7.87 28.56 Term nated * pure am ne
has a " dewoadiomg?32 acti on, as described in the literature ASTIRPOEX®2P| es 2
and 3, it is again clear that PVC conpositions which have been prepared by
the process of the invention have highgstability. WO 03/048232

PCT/ EPO2/ 13628 -35 Patent clains 1. Process for preparing a stabilized
suspensi on/ erul si on pol yner of hal ogen-containi ng nononmers with addition
of a polymer stabilizer mxture conpatible with the polynerization nmedi um
prior to, during or directly after the polymnerization process. 2. Process
according to Claiml, characterized in that the polyner stabilizer mxture
enconpasses at | east perchlorate conpounds and/or al kanol am nes and/ or
salts of these. 3. Process according to Claim1 or 2, characterized in that
the polyner stabilizer mxture epconpasses at |east a) a perchlorate

and/ or b) an al kanol am ne of the CAIMEYy R2 R N (CHRa)y CHRb O H n x
wher e

1. Process for preparing a stabilized suspension/
emulsion 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.

2. Process according to Claim 1, characterized in that the polymer stabilizer
mixture encompasses at least perchlorate compounds and/or atkanolamines

and/or salts of these.

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

i

RZ

I
RM-N-(CHR3):-CHRZ—OFH

where

x=1,20r3;
y=1,2,3,450r6;
n = from 1 to 10;



x =1, 2 or 3; y=1,2,3,4,50r6; n = from1tol0; WO 03/048232

PCT/ EPO2/ 13628 -36- R and R2 = i ndependently of one another H,

Cl - C22- alwplo3/044231 CHR3a) y- CHR3b- O] n-H, -[-(CHR3a)y- CHR3lpCOHPN2/ G284,
C2- C20- al kenyl, C2-Cl18-acyl, C4-C8- cycloal kyl, where this may have OH
substitution in the a-position, C6-Clfgaryl, C7-Cl0-alkaryl or
C7-Cl0-aral kyl, 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

d, wh t 1 _ al
a0 et FRORRPR! 3 faahdunt B rRSRIE: TP, cofabdy X LICAR SRSy, 2l
tion and/ or (b]qw - EHRYRECHRBD-10CO-RF, G Cey- elkanyi;rszam/aoyl Qp€gor nore NR2

groups, or be di h ydr oxy-substituted tet rah%drodl Céﬁopent adi enyI ene, di hy-
dr oxy subst |QYQl0éH<thVHWF@3FB'SdH%¥<BﬂW Bk subgtiEy e IR theubositione Bs-Cio-aryl,

d| n’et ﬁfy’I isgf@cﬁ)@g{ @y¢@ﬁ{5@<& ﬁéxﬁ%tﬁjﬁ%’r&cﬁﬁyhﬁ} also, together with

3, 3' - di met h%th% rﬁ%ea éé@ﬁ;}a@nw.ﬁa%rﬂwtd lommsersRéom%xe@bﬁeangn

tri hydroxy-su stituted (tri propyl isocyanurate)triyl; R3a and =
i ndependent latomk anmmoe bapro@ha@szam(t;d 2 h@ﬁerﬁatcmhskejryf x =CB; Eimayar yl, H

eyt an 5 5 By sk S B e, SR r O
Lhe, ot L, g g b e PUgST By RECH R Ol Al Sy s ',
per chl or at e gralips, areddinydroxy-substituted tetrahydrod|cyclopentad|enylene dihy-
droxy-substituted ethylcyclohexanylene, dihydroxy-substituted 4,4’-(bisphenol
A dipropyl ether)ylene, isophoronylene, dimethylcyclohexanylene, dicyclo-
hexylmethanylene or 3,3’-dimethyldicyclohexylmethanylene, and if x = 3, R
may also be trihydroxy-substituted (tri-N-propy! isocyanurate)triyl;
R3, and R%, = independently of one another C;-Cx-alkyl, C,-Cs-alkenyl, Cg-Cio-
aryl, H or CH-X-R?, where X = O, S, -O-CO- or -CO-O-;
R* = C;-Cyg-alkyl/alkenyl or phenyl; and
RS = H, C;-Cyp-alkyl, C2-Ca-alkenyl or Cg-Cyo-aryl,
and/or
C) the salts of a) and b). \
4, Process according to any of Claims 1 to 3, characterized in that the stabilizer
mixture encompasses at least
a) a perchlorate salt and/or
b) a reaction product of a mono- or polyfunctional epoxide and ammonia
or, respectively, a mono- or polyfunctional dialkyl(ary!)- or monoal-
kyl(aryl)amine and/or
c) salts of a) and b).

5. Process according to either of Claims 1 and 4, characterized in that the
polyfunctional epoxide is dicyclopentadiene dioxide, vinylcyclohexene diepox-
ide, bisphenol A diglycidyl ether or trisglycidyl isocyanurate and the dial-



b) a reaction product of a nono- or polyfunctional epoxide and anmonia or,
respectively, a nono- or polyfunctional dialkyl(aryl)- or nonoal -

kyl (aryl )woioam4s2erd/ or c) salts of a) and b). 5. Process aecormponged eit her
of Claims 1 and 4, characterized in that the polyfunctional epoxide is

di cycl opent adi ene di oxi de, vinylcycl oRexene di epox- ide, bisphenol A

di glycidyl ether or trisglycidyl isocyanurate and the dial WO 03/048232
PCT/ EPO2/ 13628 -37 kyl ami ne is diethanol am ne or diisopropanol am ne and

t he nonoal k ' L S ARAS ' JA ' p,%aﬁll ' B, Process
according to P‘%f'géfeatl ns %ﬁqp?@j, a’(‘ﬁ?@f%@‘{nerl nggséﬂﬂj. at gbﬁéequgm% Iosr)ate
salt is a conppoetandlakiite beronokoltépdhblaminehere Mis H Li, Na, K My,
Ca, Sr, Ba, Zn, Al, La, Ce or NMM 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,

characteri z in that jn the ¢ pound_ having the neral . fornu ) R3a
and R B ingjgﬂ‘é‘?ﬁ?é‘}%f’ I3 &bﬁ@' §ﬂ-t'38!‘ﬁ r 1O r@‘ﬁ?@?”%%' mlt);he__pgr'chg)'rgq# ocess
according t intBofltheTormulA@Ol 1), Wheré MRAYNY, RaVik gt

general for %Sfcggeﬁon% = R = CHz- CHRB( O—I.‘JP‘Q. Process ’ac’corg'cill<’nggf gs'any of
Clainms 1 to St BahEngAl iLe, Caer pittycanidon dg eitised 1,2 bt 3 asNeqairetbgrilen = 1. 10.
Process according to any of Cains 1 to ?, where the conpounds of the
general for MAICNFYI19f My e tri s(2- hydroxy-1-propyl)ani ne, tris(2-hydroxy-

et hyl )am ne, bi s(2-hydroxyethyl)-2-hydroxy-I|-propylam ne or al

kyl /'al kenyl bi s(2- hydroxyet hyl )am ne or al kyl/al kenyl (2- hydr oxy-1-propyl) -
anmi ne, A\ (2-pryelsacaerdaste ey AondbeCiaane 13t 6\echahadteribediiroehat & the com-

pound having the general formula (I) R?, and R%,, independently of one an-
other, are Hor CH; andy = 1.

8. Process according to any of Claims 1 to 7, where in the compound having the
general formula (I) R' = R? = CH,-CHR3-OH.

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

NaorKandn=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-
ethyl)amine, bis(2-hydroxyethyl)-2-hydroxy-1-propylamine or al-
kyl/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.

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



oct yl oxypr opyl ) di et hanol am ne, N-(2-hydroxy-3-decyl oxypropyl)di et hanol am ne
or a mxture of these. 11. Process according to any of Clains 1 to 10,

char act erwped/ois23t hat the polymer stabilizer mxture i s eormEPsEdees from
0.01 to 3.00 parts by weight of sodium perchlorate and/or <fromO to 8.00
parts by wei ght of al kanolam nes of th ? general forrnmula (I) and/or from
0.01 to 5.00 parts by weight of the salts of a) and b), per hundred parts
of polymer. WD 03/048232 PCT/ EP02/ 13628 -38- 12. Process according to any
of Clainms 1 to 11, characterized in that the polynmer is also subsequently
stabilized using conventional stabilizers and/or additives. 13. Conposition
conpri signg Proedsgaeo &ﬁ'@ dasobElaimprietpat £ thayatemizeelipsthat #ecpolgimeyg to any
of Clainms 1 to 12. 14. e of hal ogen-cont ai ni n? pol yners prepared

accordi ng tads ajsausmbsaqmamtlyzstabjhzedmﬁng gonventiqnal sebilizess andfoeadditives.Us ef ul
articles made froma stabilized hal ogen-contai ni ng pol ymer prepared by a
process according to any of Clains 1 to 12.

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

manufacturing useful articles.

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



