enconpassing at | east a perchlorate salt and an al kanol am ne

-suitable for stabilizing hal ogen-containing polynmers. For exa ’é PVC as
hal ogen-cont ai ni n | ymer nmay be 10 stabilized by a | arge nunber of

addi ti ves. H%%G%ﬂgg%f | ead, of barium and of cadmi®fnf &R0 bé&qg%%larly
wel | suited to this purpose, but are nowadays controversial for

envi ronment al _ re ons_or cont ent
" Kunst st of f adeh ) ¥ ; M-I | er,
Carl Hanser Vérlag 3rd Ed|t|on 198901 xmg §03 311 (see also 4th Edition
2001); and "Kunststoff Handbuch PVC' [Pl astics Handbook PVC], Volune 2/1,
W Becker and D. Braun, Carl Hanser Verlag) 2nd Edition, 1985 pp. 531-538;
and 20 Ki rl(ﬂ@ himventmytﬁbéé%at@fSt:ﬁbﬁrgéaﬁrméhhgrggy", 4th Edition,

1994, Vel . deorbabsShabhti 268S: BPocdOR1dale) sa1ihgnd ki therefore a
continuing searc fective 25 stabilizers and stabilizer m xtures

whi ch are f3EeARP baTiRadWhbER| BRtafblEABAPURPTI BLRARSLAGH Been found t hat
m Xt ures megkel dgom ebnt&asingnpodlansl am ne of the general fornula (1),
and from 30 at | east one perchlorate salt, in particular alkali netal or
al kaline earth nmetal perchlorate, are particularly highly suitable for
stabi | i zi ngFehl| examptent BVAi ag palygpgensconhapaihgcpbaymBYCmagbbéhe

nvention acegssingLy proyi desest AbibLEChe ThABUEEEOTRLIBENAAR! oot 2)

one perchlor one al kanol am ne ornmul a
(1) R N cHRead, of barium, and of cadmlum are particularly well

e T SR e, S st L mm:%ummuﬁumes :

cf

suited to this purpose, but are nowadays controversial
for environmental reasons or because of their heavy
metal content (cf. "Kunststoffadditive” [Plastics

15 Additives], R. Gdchter and H. Miller, Carl Hanser
Verlag, 3rd Edition 1989, pp. 303-311 (see also 4th
Edition 2001); und "Runststoff Handbuch PVC” [Plastics
Handbook PVC], Volume 2/1, W. Becker and D. Braun, Carl
Hanser Verlag, 2nd Edition, 1985, pp. 531-538; and

20 Kirk-Othmer: ”"Encyclopedia of Chemical Technology”, 4th
Edition, 1994, Vol. 12, Heat Stabilizers, pp. 1071-
1091) .

There is therefore a continuing search for effective
25 stabilizers and stabilizer mixtures which are free from
lead, barium and cadmium.

It has now been found that mixtures made from at least
one alkanolamine of the general formula (I), and from

30 at least one perchlorate salt, in particular alkali
metal or alkaline earth metal perchlorate, are
particularly highly suitable for stabilizing chlorine-
containing polymers, in particular PVC.

35 The invention accordingly provides stabilizer mixtures
comprising at least
a) one perchlorate salt and

A
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(ay CHRb OHn x 5 where x =1, 2or 3, y =1, 2, 3, 4, 5o0or 6, n=1
10 10 R1, R2 = independently H, Cl-C22-alkyl, - [- (CHR3a)yCHR3b-0- ~ n
- [ - ( CHRBa ) y-CHR3b-0- ~ n-CO-R9 , C2-Coal kenyl, C2-Cl18-acyl,

"C9- C8-cycl oal kyl, which nay be OHsubstituted in the (3 position,

C6-C o-aryl, C--Co 15 alkaryl or C~-Co-aralkyl, or when x = 1, Rl and R2
may additionally conbine with the Nto2forma closed 4-10-nenbered ring of
carbon atons apfl gpti aMRbhy¥18Rikhe 2 heteroatons, or when x = 2, Rl may
additionally be C2-C 8_ﬁék hipe whi ch may be OH substituted at 20 both
(3-carbon atons 2/ ore ?%B ?nfE}rupted by one or nore O-atons and/or one
or nore NR2 groups, or dihydroxy-substituted

t et rahydr odi cycl opent adi enyl ene, di hydroxy-substituted

et hyl cycl ohexanyl ene, di hy[droxy- substituted 4, 4' - (bisphenol A 25 di propyl

et her)yl ene, isophoronylenqqzdinethylcyclohexan | ene,
di cycl ohexyl met hanyl ene, Jor| 3[3"-di net hyl di cycT ofexyl fret hanyl ene, and if x

= 3, R1L may al so be trigtyldrboxy- t4.t u ari =¥ propy

i socyanurate)triyl; 30'R3a, ﬁ§6€iQth?ﬁ 5Ty Tﬁﬁna anot her,

Cl- C22- al kyl, C2-C6-al kenyl, €6-Clo-afyl, H or_CH2-X-R5, where X =0, S,
-0-CO or -COO; 3 R4 Cl- C18-al kyl / al kenyl of¥phenyl, and R5 = H,
Cl- C22-al kyl, C2-C22-al kel or C6-Cl o-aryl. The invehtion further provides
stabilizer mxtures 5 conprising at |east a) one perchﬁbrate salt and b)
one reaction product made froma nono- or polyfunctional epoxide and from
ammoni a_or froma nono- or polyfunctional dialkyl(aryl)- or 10
nonoalk§|(ary|)anine. Exanpl es of the al kanol am nes of the general fornula
(I') are conpouwmdsrehere RL and R2 - nethyl) ethyl, propyl, butyl)

cycl ohexyl, octyl,qlagryl,stetradecyl, 15 hexadecyl, stearyl, oleyl, allyl,
phenyl or benzyl, %9drox alkyl and R3 = H, nethyl, ethyl, propyl or butyl.
Preference is ¥iveh: td: abkatol anPHe8 . where RL = lauryl, tetradecyl,
hexadecyl, steqryli oleyl, where R2 = hydroxyal kyl. It is also possible to
use et hoxylates 20 and propoxylates of triethanol- and triisopropanol am ne,
or elsé%o use fatty am nes of plant or animal origin. Preference is given
to trial kanol awi,n&s andndepenadkkyliakkenytegdi-allkangl ani-nexriheje R3 = H or
methyl and y =.1)3 i R_particu} af~f y_ amyes that.ahave been reacted
twice with etﬁ?%%ﬁeaognd%th krgﬁﬁﬁzﬁé %ﬁ?d@Fﬁgfhgp %bhg%hﬁ%@ which are very
hi ghl y suit ablalkeiy be Qzafl@esracrni‘/n t Be Geolyediosd Kvilst winNktthytay dre

di et hyl anmi ne gieaciioek ONCE@id WEE P H8s30:ishhyLene, 0xkge ok, Weif

ropyl ene oxi de.
propy 15 alkaryl oxr C;-Cip-aralkyl, or when x = 1, R' and R?

may additionally combine with the N to form a closed
4-10-membered ring of carbon atoms and optionally up
to 2 heteroatoms, or when x = 2, R' may additionally
be C2-Cig-alkylene which may be OH-substituted at

20 both PB-carbon atoms and/or may be interrupted by one
or more O-atoms and/or one or more NR?’ groups, or
dihydroxy-substituted tetrahydrodicyclopenta-
dienylene, dihydroxy-substituted ethylcyclo-
hexanylene,dihydroxy-substituted 4,4’-(bisphenol A

25 dipropyl ether)ylene, isophoronylene, dimethyl-
cyclohexanylene, dicyclohexylmethanylene, or
3,3'-dimethyldicyclohexylmethanylene, and if x = 3,
R! may also be trihydroxy-substituted (tri-N-propyl
isocyanurate) triyl;

30 R%,R% = independently of one another, C;-Cz-alkyl,
C,-C¢-alkenyl, Cg¢-Cio-aryl, H or CH,-X-R°, where X = O,
S, -0-CO- oxr -CO-0-;



Propyl - or dipropylam ne reacted once or twice with ethylene oxide or with
propyl ene oxide. 35 Isopropyl- or diisopropylam ne reacted once or tw ce

wi th ethylene oxide or with propyl ene oxide. 4 Butyl- or dibutylam ne
reacted once or twice with ethylene oxide or with propyl ene oxi de.

| sobutyl - or diisobutylam ne reacted once or twice with 5 ethylene oxide or
wi th propyl ene oxide. Pentyl- or di pem yl am ne reacted once or twice with

et hyl ene oxi dg4 os w-tdlepéplpyiﬁ@ﬁc@ﬁyﬂeorlghgﬁgmengﬁh or di i sopentyl ani ne
reacted once of twice with et yI ene oxide_or wth | ene oxi de. Hexyl -

or di hexyl ani ﬁe T dAct &o Grcl YL t e aar phkerry| @ﬁecé) We38¥ i t h propyl ene
oxi de. 15 Isohexyl - or dllsohexylanlne reacted once or twice with ethyl ene

oxi de or w_.th propyl ene Hept v, or yl am ne reacted once or
D ce wi tihe ERRBALRER FERsr REPH Sy AtaR I A TR y | - or

di i soheépt yd:ampnésriaacaedlease or twce WI t h et hyl ene oxide or with

pr opyl ene OX|g§ gﬁeQEE¥Lh18%agEoggxhagh e reacted once or twice with

et hyl ene oxide'or wt ene oxi sooctyl - or diisooctylanine
reacted once b tﬂpéerﬂﬁﬁhlénhyr@d@céxméeorfr\mIﬁt pomeo @ye oxi de. 30

Nonyl - or di ”0”y|?ﬂ??nﬁ@@?éﬁgloaﬁgxgﬁet‘éﬁu@lef‘ﬁ‘otrxh %lawl%n%xowb%or with

propyl ene oxi de sonon di i sononyl am ne reacted once or twce with 35
et hyl ene oxi de oramPPﬂoprBEyP@h@fB%FGéOnBéCQPﬁléwldﬁéﬁéﬁraﬁﬂhe reacted once

or twiige W th et hybepe1R¥1derol ) ¥hiiAeRr opyl ene oxi de. 5 I'sodecyl - or
di i sodecyl am ne reacted once or twce with ethylene oxide or wth propyl ene

oxi de. Undecyl - or diundecylam ne reacted once or twce with 5 ethyl ene
oxi de or wExamplepybénehexatikanbiamidesylof ahaligeamurdedidamle react ed

once or tmﬁf? are compounds where R! and R? = methyl, ethyl,

propyl, butyl, cyclohexyl, octyl, lauryl, tetradecyl,

15 hexadecyl, stearyl, oleyl, allyl, phenyl or benzyl,
hydroxyalkyl and R® = H, methyl, ethyl, propyl or butyl.
Preference is given to alkanolamines where R! = lauryl,
tetradecyl, hexadecyl, stearyl, oleyl, where R? =
hydroxyalkyl. It is also possible to use ethoxylates

20 and propoxylates of triethanol- and
triisopropanolamine, or else to use fatty amines of
plant or animal origin. Preference is given to
trialkanolamines and mono-alkyl/alkenyl-dialkanolamines
where R® = H or methyl and y = 1, in particular fatty

25 amines that have been reacted twice with ethylene or
with propylene oxide. Other compounds which are very
highly suitable may be taken from the following list.

Methyl- or dimethylamine reacted once or twice with
30 ethylene oxide or with propylene oxide.

Propyl- or dipropylamine reacted once or twice with
ethylene oxide or with propylene oxide.

35 Isopropyl- or diisopropylamine reacted once or twice
with ethylene oxide or with propylene oxide.



with ethylene oxide or with propylene oxide. 10 Dodecyl- or di dodecyl am ne
reacted once or twice with ethylene oxide or with propylene oxide.

| sododecyl - or diisododecyl anine reacted once or twice with ethylene oxide
or with propyl ene oxide. 15 Tridecyl- or ditridecylamne reacted once or
twice with ethylene oxide or with pr opﬂ{yl ene oxide. lsotridecyl- or
diisotridecylam ne reacted once or wice with ethylene oxide or with

propyl ene gxtge- det ﬂ&ﬂﬁﬁ)ﬁ'lam@hedlrEaﬁtcﬁ:@@e@)Ylb&”b&e thveaet ed tence or twice

wi th ethyl egmlﬁm de or with Byl ene XI de. Hexadecyl - or

di hexadecyf BNPeQ¥LE8 Bhc 15 P\KPPX Oé‘tl%ﬁ ‘ene oxide or wth

propyl ene oxi de. Cct adecyl or dioct adecyl am ne reacted once or twice with
et hyl ene o er W th et ene.axi.de. i_cosyl i ei cos m ne

react ed on)rt(%dg}’ Yoi c8* at'L gé%ﬁfz?&ﬁ‘&“&‘ﬁ d& a&r % t%’cﬁr Spy I BHES oQ?llcf' Docosy! -
or di décosgtlayil erer eadtiedoonweé tbr pirapyd ewet lox3sest hyl ene oxi de or with
propyl ene oxide. N-nethyl butylam ne reacted with ethylene oxide or with

propyl ene oxi de. 6 N-ethyl butylam ne reacted with ethylene oxide or with
propyl ene Bsngel-ApryPipentyilamripearicastecaonse wint Fwidey (wirtd oxi de or 5

wi th propyleng 8xkdgxi@eoby! w%hdb%gmleﬁ@ beitRacted once or twice wth
et hyl ene oxide or with propyl ene oxide 10 Cctadecenyl - or

di oct adecenyl ani ne reacted once or twice with ethylene oxide or with
propylhgne oxbgentBenzyl- Aot sdbbanzibaiinee re@atiedll omaee of twiice with

Feant od ontbtBr SFRY LB PRIBERYFeNS O ASRS LA Syl ene. oxi de.,
N- net hyl cycl ohexyl am ne reacted with ethyl ene oxide or 20 with propyl ene
oxi de. Hexyl- or dihexylamine reacted once or twice with
ethylene oxide or with propylene oxide.
15
Isohexyl- or diisohexylamine reacted once or twice with

ethylene oxide or with propylene oxide.

Heptyl- or diheptylamine reacted once or twice with
20 ethylene oxide or with propylene oxide.

Isoheptyl- or diisoheptylamine reacted once or twice

with ethylene oxide or with propylene oxide.

25 Octyl- or dioctylamine reacted once or twice with

ethylene oxide or with propylene oxide.

Isooctyl- or diisococtylamine reacted once or twice with
ethylene oxide or with propylene oxide.

30
Nonyl- or dinonylamine reacted once or twice with

ethylene oxide or with propylene oxide.

Isononyl- or diisononylamine reacted once or twice with

35 ethylene oxide or with propylene oxide.

Decyl- or didecylamine reacted once or twice with

ethylene oxide or with propylene oxide.



N- et hyl cycl ohexyl am ne reacted with ethyl ene oxide or with propyl ene oxide.
25 4-Vinyl -1-cycl ohexene di epoxi de reacted twice with di ethanol - or

di i sopropanol anm ne. Dicycl opent adi ene di epoxi de reacted twice with

" di et hanol - or diisopropanol am ne. 30 Bi sphenol A diglycidyl ether reacted
twice with diethanol- or dllsopropanol%nlne Trisglycidyl isocyanurate
reacted three times with 35 diethanol - “or diisopropanol am ne. 7
Preference Isodeveh-tortdiab&daocyaannes ardctedoahkyl br twice with

al kenyl di al aaLn i p tly of one another, are H
or nethyl, an 8§%&$ 6ﬁa§§ ﬁ§§8¥2?ﬂ§nggqﬁﬁét conpounds of the

gener al fornula (I) where y = 1- 6 i.e. having up to 6 nethyl ene groups
bet ween t he; a1 9r 8HPa#RHEE61 B¥dhexybagubet bhuked LaileRr gLien are
useful as PVC stabilizer in copbjnation_wth a perchlorate salt. 10 Al so
useful Por ?¢R¥¥@F§o%§§d%f°¥h@thvBﬁPPBﬁeEPe°§6ﬁﬁounds of the genera
formula (1) where x = 2, i.e. which contain tw hydroxyal kyl am no groups
(2 hgg{g;;gf% a@%ﬁ;@ﬁ? ﬁﬁ%@}ﬂ £492Ra NeNe et b8 L8NS 1P tuvsce

N, N, N , N - tvei tlake skihgule ooscyide poppyl bt pybpgédnenordde.

N, N, N, N -tetraki s(2hydroxyet hyl ) propyl enedi am ne or

N, N, N, N -tetraki s(2hydroxy- 1- propyl ) propyl enedi am ne and

N, N, N 1R t sdodédwl 2- oy ddbtgeetyl amerancehygkededngei o, thdge 3@ theacti ons of
L, 6- hexamet byl engse 0fxdad- of t alieh hukepedball Bgigle. respectively,
neopentanedlanlne mnth et hyl ene oxt de"or wth propyl ene oxide bei ng
preferred, or anal ogous reactions of bisam nonethyl cycl ohexane,

i sophor onedis%s@dswecyllzl' ofli @i sedbayel, PhnxbMethaRedobnde or twice

3 3' -di net hyl 1 nodj | oh t A toth t
s al 0 W] £ ST S Lot nbL b1 PEREVERE: A% Fsroul a (1) wher o x -

3, . e15t hose which have three hydroxyal kyl am no groups per 30 nolecule. An
exa”p' € herﬁp‘h ol PE- péPda’fErPéeé‘yigﬁgﬁlaogeQEt G 9k %C' yle ji3Qcyanyrate wth
nono- or di am ne Or nono- pr opanolamne. The AI'kanol am nes of

t he generajeﬁhylﬁn€1Qxad%fQI3%lbbnn§©EY&Eh? a¥aideabl e chemicals or may be
prepared by known net hods, by N-al kylating a correspondi ng anm ne or anmoni a

(cf. Kirk-Qhmer, Vol 2, alkanol am_nes npl es of the preferred
al kanol ani nexeFiq %%Ybed%Fd@1¥%?ﬁﬁ+ge€¥§aQFQetFF?Eﬁeﬁ&6¥6%?éPhyl)an1ne

tris(2hpdr atyide prgty | ¢ ey hene bdbs{de hydr exyat bybpy2 ehediosdyie-.pr opyl am ne,
N- n- but yl - N, N- bi s(2- hydroxyet hyl )am ne, 5

N, N-bi s(n-butyl)-N-(2-hydroxyethyl)am ne,

N- ( 3- nbut yI Taxar2denidkoxgr 1dbtepyadeny habine2repgitedy onied ranitmd.ce
N-(1,3-di hM%Yé@l’i)ﬂﬂ&E@W}E@é@yéf 25 PEAPYE b)Y MBles b ledr oxyet hyl ) am ne,

N, N- bi s( 2- hydr oxyet Npal m tyl am ne,

N,N—bis(2-hydroxyethy|) N- ol eyl am ne, 10

N, N-biQSZ|H@ké&é@thwdrPﬂfﬁé&ﬁ&é@yiaﬁlne reacted once or twice

N, N-bls(2hydr yet.h N-ste yl am ne dr ox | ) mor phol i ne or
N-(2, 3- dlhﬁﬂr h%ﬂ%ﬂﬁﬂ?*ﬁ)?ﬁﬁﬁ|%%tthgéygﬁéfﬁeP%ﬁffypera2|ne or
blshydroxylsopropylplpera2|ne and products of the reaction of glycidyl 15
ethers with, gg%yk r I Agg% NLa, 288 ahse he +a) ol am nes
derived fromt eséﬂ'suéﬁcgg et andfiaﬂﬂﬂg Bac 1

with ethylene oxide or with propylene oxide.

30
Eicosyl- or dieicosylamine reacted once or twice with

ethylene oxide or with propylene oxide.

Docosyl- or didocosylamine reacted once or twice with

35 ethylene oxide or with propylene oxide.

N-methylbutylamine reacted with ethylene oxide or with

propylene oxide.



~ ami ne, diethanol ani ne, n-propanol ani ne, isopropanol ani ne) n-di propanol am ne
or isodipropanolamne. 20 Very particular preference is given to addition
products of ol efin oxides, such as octene oxide, decene oxi de, dodecene

- oxi de, tetradecene oxi de, hexadecene oxi de, octadecene oxi de, eicosene

oxi de, and docosene oxi de, and al so eg?xystearyl al cohol w th diethanol- or
25 dii sopropanol am ne. These conpounds” having a positioned OH function at
bot h ends Bfebdhyébatiemineongaaltied wihd mthylgne oxide or with

N (2- hydro yl)dis et hanol am ne,
N—(2-hydro§§3§§%gﬁ%lgégggﬁpyl)diethanolanine,

N( 2- hydr oxy- 3- decyl oxypr opyl ) di et hanol am ne, N 30

(2- hydr oxyx 31 9¢LY L@X ¥RRARY L Sl 3Rl ABG:130 ethylene oxide or

bi s- N( 2- hydr oxy- 3- phenyl oxypr.opyl ) et hanol am ne aré partlcdlarly sui tabl e as
a conmpdnentith PREPYL-&HE °¥éAesyst ens of the invention. 35 The list nmerely
gi ves exanples and is not intended to be conprehensive. 9 The perchlorate
salts are kno to_the persqn skilled in the art. &5& | es, of these are
those of t hEOT ST a REEROM AT ifeFEHTRS GRCNPT EWAE Witl s | Ba, 2z,
Al, La, Ceethyaehgdpatidleciotre wiaye priogitliere readiiden; n is 1, 5 2 or 3,
dependi ng on the valency of Mor, in the case of a hydrotalcite

| ayer-lattice ration, 0 < n < 1. Use nay be nade of these perchlorate salts
in their vaetadsceowronby dicctadecenylemine gegctasd saice wras 10 sol ution
in water of.,kRA.an:eLgdan vent: r {s.such as PVC, Ca
silicate, g‘g%P?t g:s&(f)lr éﬁg/ld%rl%'glgl ?ﬁlgsér o%gzﬁp%?rgjfb@u%t@%%%?br ate

formul ations are al so perchlorate salts conpl exed or dissol ved using

al cohol s (pehyphs, oeyahdaxi/NibasheOrebe tés RO ey @hcahalster ester
al cohol s or crgmn et her EP 0 457 471 and WD 94/ 24200

. EP 0,394 547
descri be ofhBY1ERBoAIAES: OF Wﬂ%%SFﬁFﬁpgﬁﬁﬂ(?ﬁ%§%Se sodi um pot assi um

perchligrate 20 salts. The use of defined et hanol anmoni um perchlorate salts
for preventj Lsselopat | r.ine-caont.ajni i wn from
JP-A 61-94 %’ng%g%c r neggabgggggfﬁg%q I c?lrn{alﬁlee sa at%s%d;\%%(géa% a%r”r%%?um sal t
struct ur e, Wikl cAtByY éeBBt aradll erbyidddpriosy lsmeprakigds. secondary or
tertiary ethanolam nes to a perchloric acid solution. Amoni um perchl orate

salts are generally heatf and shock sensitjve conpunds and fherefore
har bour a IgOm‘éE?Y%\\FIHCiS?%FE%’S@E‘lPFSI%’,ea\%% Wﬁéﬁ’b?‘t BRI KRFIEBI /F f or

| ar ge-®cal withdpsbpiyaknappkidati ons in plastics processing. The invention
al so provides conbi nations of the 35 stabilizer mxtures according to the
invention with at | east one other conventional additive or stabilizer. The
i nvent i on ¥hetkybrecinbkunésmioebireaciteds wiftht edhatlarie i oseirderioar ur es
enconpassi PPt pL8psieABEoxi 4B Perchlorate salt and at |east one conpound
of the general ?ornula (I') with at |east one other conventional additive or
stabilizer. Preference is given to phosphates, polyols and disaccharide
al coh@ss, 5-giygldytcpolhphurdae Aydpokdlde remctzedldviase (widwal i net al
aluninosiléca ﬁ% a?g aIkgLLne earth getal alumnosilicates), fillers, netal
tF-NRPAr " ant ar

soaps, alk kZPPREPEEPT AT HEA conmpounds, |ubricants,
pl asticizers) pignments, epoxidized fatty esters and 10 ot her epoxy

CO.”pC’“”dSmfé%é?ﬁé’ﬁ%éie%(\éa@%w%ée LeQfile o AR}l dZ &FsSen OPLI cal
bri ghteners and bl ow ng agents.
diethanol- or diisopropanolamine.
30
Bisphenol A diglycidyl ether reacted twice with

diethanol- or diisopropanolamine.

Trisglycidyl isocyanurate reacted three times with
35 diethanol- or diisopropanolamine.



Particul ar preference is given to epoxidized fatty acid 15 esters and ot her
epoxy conpounds, polyols, alkaline earth netal soaps, zeolites,
hydrotal cites and phosphates. Very particular preference is given to
- phosphat es and phosphates in conbination with polyols, and also to
anhydrous hydrotal cites and zeolites. 20 The possible reaction of products
of the conponents used are al so enconpassed. Preference is also given to
stabilizer prafereacehiiehg2beaddivt itenallkynedrprines &mdemmdﬂ.kﬂn/ i ndol e,

or a urea. abl.e co ound 3l, 45 but ane

bi s( ~- ani noﬁggﬁxiﬁéfflkﬁﬁ. g&f“éf‘ﬁﬁl &G ?cm s (1BHFRSE SP&&Xté’)f

2- phenyl i ndohe, aRophemy| kaer #l bmdolee¢hylN,, Nardi gphenyll.t hi ourea. O her exanpl es
are described in 30 the applicants Gernman patent application 101 07 329.
Exanpl es of additional conponents of this type are |isted and expl ai ned at
a | at er 5st aje hafoweenf detrandbedk totPeorpmrmdsatdihghepyanexnl W ckson,

John 35 VVI@grﬁ%§gn§¢)N§wé¥gr§ 1993)., 1 % 1213 2P &%5of t 1 Pol yol s and

di sacchari de ohol's I'e5 of possible compounds is type are:
pent aer yt hrm%hylapseﬁff&épf»t ketwsen thiepsmians wgir dnd t¥heret hyl ol et hane,

bi s(tr Ih rrFt lhw@ka@maaab)stﬂehwanyebr@b@ﬁranom lélfa&(et rusr&tdlylazi et@ne) ,

trimet hyl ol pr opa ars ugar_.al co t hese rence i s given
to the disagﬁﬂg??ageﬁl 8h8P@% %Ftﬁ 35b5b§i (1q;3ﬁ§3ﬁé§90I Syr ups,
such asosorbitol syrup, mannitol syrup and naltltol syrup. Exanples of the

anount s of p d.are 0
advantageouéﬁgofggéggilggg Egepgpgggggs %é ih pgx}lcu ar fron10 lto
10 parts byCQEPghndSb9§e§h§n9@0@rpérﬁ@ﬂmphﬁn@ﬁh wiferR/& =d3/cidyé. conpounds

O These confgi gnt henghy i d¥b 9La¥Bxs Qﬂk@@a%)l@m rdlpf%d33 bonded directly

to carbon, ni trogen or sul phur ataons her where both of Rl and

R3 are hydr%@ﬁﬁcuhﬁ |Exﬁ9898§eﬁh8Feﬁ§tHFF¥%ﬁfIN'N(N(nN\MR§¥¥¢h?%nd R3

Boget hers are2= @Er@k@etﬁpl? %aywﬁe@ﬁamm& nhen NoeiNTg- turkrogea(and n bei ng
or

gr oups- Hom%@]gre glrgptgg 5%5%’?8?4% ry?“Bﬁenchﬂr&gﬁi dq%serlg%‘i%ff u{gf:lo(r)rgg{mds

havi ng one,hyﬁresyethnﬁbprbpM¢Enedabmgm@up&'NJNaNssNﬁfnhnnakuﬁ(@hnnde of
diglycidyl £ogpoupds_Bayhng)BropRh efedidAte and N,N,N’, N’ -
tetrakis (2-hydroxyethyl)hexamethylenediamine, four
20 reactions of 1,6-hexamethylene- or 1,8-octamethylene-
diamine or, respectively, neopentanediamine with
ethylene oxide or with propylene oxide being preferred,
or analogous reactions of bisaminomethylcyclohexane,
isophoronediamine, 4,4’'-diaminodicyclohexylmethane or
25 3,3'-dimethyl-4,4’'-diaminodicyclohexylmethane.

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 perxr

30 molecule. An example here is the product of a reaction
of trisglycidyl isocyanurate with mono~ or diethanol-

amine or mono- or dipropanolamine.

The alkanolamines of the general formula (I) are

35 commercially available chemicals or may be prepared by
known methods, by N-alkylating a corresponding amine or
ammonia (cf. Kirk-Othmer, Vol. 2, alkanolamines).



The amounts used of the term nal epoxy conpounds are preferably at |east
0.1 part, preferably fromO0.1 to 50 parts by weight, advantageously from1l
to 30 parts by weight and in particular from1l to 25 parts, based on 100
- parts by weight of PVC. 35 Hydrotalcites 12 The chem cal conposition of
t hese conpounds is known to the skilled worker, e.g. fromthe patents DE 3
843 581, US 4,000, 100, EP 0 062 813 and WD 93/20135. Conpounds fromthe
hydr ot al ci Eaas@r]je% cnﬁaytﬁm pissmintmﬂi &l lynd Teenfodd onf nghgegeneiraior mul a M2+

1- xMB+x ( 0 of the nmetals
sel ected fr%om S&c&p con5| TS ﬁgj%q%&&g%)samﬁ% ,a{f%r('ﬁlo MB+ - Al or

B, An an ahwdnrow-\ﬂaimw amlne, domtﬂye’*uydzr@mqtmlb—z Ryérox$: d is a

nber f Py ef OH, d
03, T PR q%%%%?uﬂﬁ% EFRds | FOPaLORT bbb D) i o
CH3CHOHOOON, N- m@stnﬂ?uqaﬁdqz\l ‘E‘?Oéf#iﬁ @?Y%W}“Hﬁﬁl cNté% dre A1203 6My0

c0z2 12 H2@u(t|)_/|' 2Ntlﬂzdr L3y, 08 s 82 - ethyl)-, 20 4My0
Al1203 Q02 9 s% A% 0 A1 03 CD2 gEO 0 A1203 C02
8- 9H20 and2®ide:3 SHdy 2 BIpRF OX X LAy H%PEY pr¥i¥rence is
gi \éen to thftsf gl [kgmimg:%eytp@&l agdli«‘rﬁéﬁ: mINaolsA{ka}myaﬁdsxPeQByZ?lefgLom Kyowa)
and L- CAM Lt hi.um nodi fi ro ci m 25. An rous

e o PR fen O Tl ey 18R

hydr ot al ci pre er‘a $EY! of alkali
nmet al sl@ndNoN—@hsa(lZediydrmmthyh)e{mst)ea'mebanmq, b, Mebtsi(Bed by the

char ge on (e Rt eRoM, T T ST O DA e ENS i oroun

such as Li moxphogingy oxcd- &, Jrdidyydxoxy xl ierepnlhberrhpdime, 8 to 15,

preferablyyf rswd(fo&y%‘%ﬂﬂpllp%r@mlérvcsls@l J(igaon 91300, preferably
fromO0.5 to 30. Exargales C_leomes are sodium a n}nOf gaes of the
f or mul ae piperazine and products of the reaction o ycidy

15 ethers with mono- or dialkylamine or ammonia, and also
the alkanolamines derived from these, such as ethanol-
amine, diethanolamine, n-propanolamine, isopropanol-

amine, n-dipropanclamine or isodipropanolamine.

20 Very particular preference is given to addition
products of olefin oxides, such as octene oxide, decene
oxide, dodecene oxide, tetradecene oxide, hexadecene
oxide, octadecene oxide, eicosene oxide, and docosene
oxide, and also epoxystearyl alcohol with diethanol- or

25 diisopropanolamine. These compounds having a B-
positioned OH function at both ends of a relatively
long alkyl chain, e.g. N-(2-hydroxyhexadecyl)diethanol-
amine, N-{2-hydroxy-3-octyloxypropyl)diethanolamine, N-
(2-hydroxy-3-decyloxypropyl)diethanolamine, N-

30 (2-hydroxy-3-octyloxypropyl)diethanolamine and bis-N-
(2-hydroxy-3-phenyloxypropyl)ethanolamine are
particularly suitable as a component in the stabilizer

systems of the invention.

35 The list merely gives examples and is not intended to

be comprehensive.



13 Nal2Al 12Si 120ga ' 27 H20 [ zeolite Al , Na6Al6Si 6Q2q ' 2 NaX 7.5 H20) X
= OH, hal ogen, Cl104 [sodalite] ; Na6Al16Si 3pOr2 ' 24 H20; Na8Al18Si qp096 ' 24
H20; Nal6Al 16Sl 2q0gp ' 16 H20; Nal6Al 16Si 32096 ' 16 H20; Na56A156Si 13s03aq
- ' 250 H20 [zeolite 5 Y] , Nag6A1g6S1106~384 ' 264 H20 [zeolite X] ; or the
zeolites which can be prepared by partial or conplete exchange of the Na
atoms by Li atons, K atoms, My atons, &a atons, Sr atonms or Zn atons, for

exanpl e (N&h&bek%&ll&sa]t?e?ﬁts %}éﬂ&mw&a@b% IﬁefééIQZsti?léélOZ) 12]

3~ 10 H20 ;, ( A102 Ver articul ar
pref erence lnsgcﬁi %o WP % tcéf A\"}éﬁﬁe I@%e‘]c}'r‘??% ®f gﬁ‘.‘é F9% lcites
and/ or zeolM (d®,NRYy xbleenéeld is Bimumas rf , Mor cexaspl, eBaQ. ZntoAZQ parts by

wei ght, 15_expedi ent | t.0 10 by weight and particular 0.1 to 5
par 5. by vABINCS i I T 8 A5y ot T OBt B bLERT cht &l Arng

pol ynmers F|2I loar S 2@ drdridamsy su;mrthas el @ayn chrhomat eindohentasg

wol | ast oni m?.gqﬁ_% ;@9“&3! Y, e,gskljcates, china clay,
talc, gl astsO i gl a ssﬂb %Qur(%%(%rg met #ﬁx?des or netal
hydrOX|des car bon bl ack, graphlte rock flour, heavy spar, glass 25

fibres, talge kaQ ive andichad lu@ésee hfcsleé@éeggftsslﬁl ¥RB;i 0 chal k
(HANDBCCK OF PVC FORMULATI NG E. J. %son John W ¥ & Sons, Inc., 1993,

pp. 393 - X¥AFLoMT Croé‘?"iﬂrt;rymwc&ﬁbt}ﬁ%e NB‘EJ@-I d% RAhEt SF ofFaddi ti ve
[Pl astigs Addittiives irandheaklor 3G Rin @Geddeic &sbllveht| berabSarbelianser,

1990, pp. 549 615). T e fillers be, use amounts. o referably at
Feast bne B & By RS SHUF i o & rot DhOREar t By 58 B F ghe.
expedi ent | ylyﬁnoaaﬂaitwtﬁmmeSQMf asmicln rpqam:hlcnda*ae from5 to 100 parts

by wei ght, V goaps Metal
soaps are p??%%ﬁﬁﬂoke%?a ca?bsg%(lﬂ&t%gf pr e?e%ﬁ #@i%u velpy | ong-chai n
car boxyl i cda@S@éLVG\ﬂequJmmm ebrofyehesecys O@@vé‘aranék and 5

| aur a{ia§ @@% r%lk@xe%ll%l'ﬁfld.; S tegstQ%r r£l 8bhyesYos h@féwﬁhéuc}eﬁlbl Fhatl c or
aromati c carbaoxylic uc s,.acetic aci oni c ag¢ utyric

aci d, val effc a%’ 521&')( ib af&7a V&%l%‘l g‘%g&) 395?81£ﬁ3I oni ¢ acid,
succinic aom&h,erglantb@rdmamsd adi pi c 10 acid, fumaric acid, citric acid,
benzoic acid, salicylic acid, phthalic acids, hemnellitic acid,

trinellitic acid, pyronel litic acid. Metals which should be nentioned are:
Li, Na, K, IMy, iscprederaie e, use SodieRekhssieneperahierate. Use 15 i s
frequeyy | y sapge of so-called synergistic mxtures,

The use of defined ethanolammonium perchlorate salts
for preventing discolorations of chlorine-containing
resin is known from JP-A 61-9451. Concerned are

25 perchlorate salts having an ammonium salt structure,
which are obtainable by addition of primary, secondary
or tertiary ethanolamines to a perchloric acid
solution. Ammonium perchlorate salts are generally heat
and shock sensitive compounds and therefore harbour a

30 certain explosive risk, which makes them unsuitable for
large-scale industrial applications in plastics

processing.

The invention also provides combinations of the

35 stabilizer mixtures according to the invention with at
least one other conventional additive oxr stabilizer.
The invention therefore includes combinations of the

stabilizer mixtures encompassing at least one



such as barium zinc stabilizers. magnesium zinc stabilizers, calcium zinc
stabilizers or cal cium magnesiunf zinc stabilizers. The netal soaps nay be
used either alone or in mxtures. An overview of 20 comon netal soaps is
found in Ul mann's Encycl opedia of Industrial Chem stry, 5th Ed., Vol. Al6
(1985), pp. 361 et seq. The netal soagé or a mxture of these may be used
in anobunts of, for exanple, 0.001 to parts by weight, 25 expediently
0.01 to 8 partklbyavei ghly padt atullaklsy pnef eomipoynd® AF tthé parts by
wei ght, base 1 S i, ght AI kal __metal and al kal i ne
earth netaf- g%?r%]dugggﬁ%g%?xt\é\’gtgluraﬁoéggsc%f e%ﬁlrhesent i nvention, these
are mai nl ycoheenhiboryl atdstofvet loe sdiadd ldeser.i Pesfahmnse b al so
correspondi xide ec , [ M xt ur es
P m%yif'ﬁeﬁ td Eheéghé%ée E)'o\i?]g\is ygdy @is%%%h% ﬁi%f %’?{ﬁoaf

of these organfc acids are possi . Exanples are 35 NaOH,

KOH, C80, ThYoHiYl mgurongder) @ydsp(taltﬁzteﬁl(@ﬁpjlt@mo@ IyCo3 (and

al so basi %@@éboa%ﬁtnogu@mca%e@a%aslaatkall%ea%ﬂwtmé@al and al so
fatty-acid salts of _Na and_of In the case of al kaline earth 15

car boxy! at%%urah’aoiﬁléﬁ%ﬁﬁglll atféé-lletrslrs meted FESEH @Jt]"d"]dsé“%‘b‘%ihct s of
these wt hazlt@ A1k M Op2cbier GataW cobpooRmdd)) 1ub-icdwd, "over based”

conpounds. dditign to,the tablllzer the inyention it is
compounds o1 ReRIgLLAR, {8 e BLADLLLESTS AL INg L8 Ll yent
car boxyl at eshaendépoxgl gpmppumdsar Iamtyloacttetantlajbmahsmﬁb@ml es of possible

| ubricants f I m de waxes,
chl or opar a -Tt?éﬁt EP?{:;%E% §(§ét§%)tsdac%g g)?kl Ih::t%g%g}rt n%l so ps, and fatty
ket ones, ad@entrs8e the | ubricants, or conbinations of the | ubricants, |listed

in EP 0 259 783. Calciumstearate is preferred. 15 Plasticizers Exanpl es of

organic plasticizers are _those fromthe foll ow ng ro(ﬁs A) Pht hal at es:
such as preREbapryadi PoeEERGrRgx S, Jiv el itoofRRit %‘r?dE e 3F1iPht hal at e,

g! S<2) hﬁo}/mhebt/eiheaﬁdﬁﬁﬁheﬁb%’lpﬁtéyagbﬁip%uaag (@dl@:tolytl p;btlhealt%ipz@e(ad__ o]
i -2et hyl hex t at.e i.i son al.ate i i sodecy
pht hal at )€ § ’Fg i g%ﬁ’pﬁﬁf’ﬁ&t&l Cawffﬁ; é"&c. s, drﬁ? 25 particul ar
esters of pldogpkitesel ‘decyopasebaul@ra@r@fqm@foaam y_:;:drerz &b hyl hexyl
adi pat e a;;?h&'ébﬁ?@&éyanéd?ﬂagﬁhlges-rrlh”%lokﬂbtﬂn%t@t%rler\nﬁtl'?lt?cbl

tri-2-eth trimel triisodecyl trinellitate (mX ure)

triisotri d@esl a%??n’éPl rRRYErope; hydsetpl citafeland A0 kst ure) | and al so
tri-CeoCs- aIkyI tri-C6-Clo-al kyl, tri- C~C9a|ky| and tri-C9-Cl1-al kyl
trinellit rrm)ﬁ%abbrevkation are . T g%r ctyI trinellitate,
tri-2ethyl ‘?(y?%?t" FITeaf }?nTP TR CORCS0 R IR BE TIRMGHFE at e) and

TI TDTM (t russdtardegysot enpeipatakd).. D) Epoxy pl asticizers: these are
primarily epoxidi zed unsaturated fatty acids, e.g. epoxidized soybean oil.

Preference is also given to stabilizer mixtures which
25 additionally comprise an enamine, an indole, or a urea.
Examples of suitable compounds are 1,4-butanediol
bis(Bf-aminocrotonate), thiodiethylene glycol bis (B-
aminocrotonate), 2-phenylindole, 2-phenyllaurylindole,
N,N’'-diphenylthiourea. Other examples are described in

30 the applicant’s German patent application 101 07 329.

Examples of additional components of this type are

listed and explained at a later stage below (cf.

*Handbook of PVC Formulating” by E. J. Wickson, John
35 Wiley & Sons, New York 1983).



16 E) Polymeric plasticizers: the conmonest starting materials for
preparing polyester plasticizers are: dicarboxylic acids, such as adipic,
pht halic, azelaic or sebacic acid; diols, such as 1,2-propanediol, 1,3 5
-but anedi ol , 1, 4-butanediol, 1,6-hexanediol, neopentyl glycol and diethylene
gl ycol. F) Phosphoric esters: a definition of these esters is given in the
abovenenti oned "Taschenbuch der Kunststidffadditive" ["Plastics Additives
Handbook" ], pdQ yAilapteerd Misdcchyridd8ddehoExanpl es of these phosphoric
esters are tri butyl phosphate., trl-2eth utyl .ohosphate, tri-2-ethyl hexyl
phosphat e, F‘Fgmtlc?rsoeothﬁﬁosp géslp%acf%r?p%%{%by?%e&%sd'?’ﬁ%%n%ephosphate,
cresyl Bi phpeyltashosdghaitenl + rdigherd exibtiphiosphat ey ipentresythphosphat e and
trixyl enyl ?}:B_[- Refs(encs d i 54 & I(I:;B? I phat e and
Reof os 50 a%%qggg 0s o9.5 fro.rfe"le’()'ctglaé gt&lgizﬁ{%%g?%%p %%%Y' 5%%&?%& ed

hydr ocarbonglcpaods f i (oingthyln rtharms. | §r et etrrorage, but yl

ol eate, phe%@éﬁ%%hy%%gé%ﬂé%céﬁﬂiéﬂﬂﬁk(ﬁE%$§!¥éré$§§é§cénﬂs given

al kyl sul phonat'es. J), col esters, e.g. diglycol benzoates. 25 A
definition &° ttlli‘&é%lpﬂaé%/‘i atﬁli%“‘rsa]eﬁﬂ?‘%ﬁ%rrpl es for the same are given in

" Kunst st of f gédiity v&'sd "I asitbles Rsldide ueslyol Reykasdf esach Myl ler, Carl
Hanser Verl a 3rd1Ed. 1989, Chapter 5.9. 6ér¢58p' iltl2 - 4151; and in "PVC
Technol ogy” SORPIY O TiTEWP 4R COE SENR I L E 350 o8% T Y8 165 - 170.
It is aléo passipiles taf udee mnduntes of tthdé feoknelplasedcazer §roihe

pl asti ci zer y .be i S , Onpar by

wei ght , expgd:agnt la)y %%t%‘of%o%ﬁgsl%}gmﬁt%ﬁ, E%séé‘gs%)z ‘i%&‘ap%f skéy wei ght
of 35 PVC. ROgpgrds damiweigiht Ry conmmpastescpiar efapnyOup to 10~

par ti cul arl yapi@f erakles ght [ barsed Un Pl @& €8Spy Ohe DEn P! 881 boLzes. 17
Pigments Suitabl e substances are known to the sleI ed wor ker. Exanpl es of

i norgani c pignents are Ti 02, pignments based on zirconi um oxi de, BaS04, zinc
oxi de (z3 nceMicti€l lardripdurddywpones (zinc sul phi de/ bari um sul phate), carbon
bl ack, carbon bl ack-titanium di oxide m xtures, iron oxide pignents, Sb203,

(Ti, Ba, Sbh)nR2e -O%Q%,ilﬁl{iﬂ”@lgﬁ,y ueh as-Gobal t_hjue P% cgrl;é{t green,

Cd(S, Se), ultramarine blue. EXanples of” organic gl gnen z0 pignents,
10 pht hal ocyani ne pi gments, qui nacridone pi gnent&; peryl edke pRgnents,

di ket opyrrol opyrrol e pignents and _ant hraqui none pignments. Ti02 in

m croni zed PEPREFs CAIrES Pefé (G PR dePFYI N o P RIECFER t BEr SHEBBREt i ons
are found i atbhe," Banteeokieir PUHIOrdRIRL i2p@ R;Eate hydbbeiesgnr,John W ey
& Sons, New,York,. 1993. Phoseg:ﬁ_tat es ani ¢, phosphat es are(#mé)wn

costabi | i zet§ PEPTERFEY iCFe MESAYA M g’bo‘l VIS Fpfef Y Fhese are 20
trioctytQ trobdethler triedoddoylCH2trotr+décydH-tOHpenRadelgh, beingl eyl

tristearyl, pRenyYlbnd W kg o td4d oresyl, tris(nonyl phenyl),
tris(2, 4-te1r1§'EEtB?7'I phgr’?yl ) gl%&n%dri cycﬁ glhexyl phosphate. Qther suitable

phosphates are various m xed aryl 25 dial kyl or al kyl diaryl phosphites,
such as phenyl idi getleraplienyo diste@ilycihenydortibsotesyhavphgnylo

ditridecyl, _phenyl ditetradecyl henyl di pentadecyl, octyl Biphenyl, decyl

Bi phenyl , uﬁ-g&?ff °§F&h§ﬁﬁupsdoa¥@8‘%\’e§%/’pﬁe vi® ?%Ie%?ﬁ’sﬁg%plﬁeﬁw, t et radecyl

30 Bi prenyl pripentadecylo BisghelylcidtleydonBiqhedy | haviear yheBi pheagl and

dodecyl bi sg% ﬁibgie' E%EE}Q%Mlp%?%ﬁsPhOSphate' Advant ageous use may al so
p S dr-

be made of osphat és of "vario or polyols: e.g.
t et r aphenyl Hepr dopyberdogs nginygdyl méideheshpidialypolyli peapgtede gl ycol phenyl

having aromatic groups.

The amounts used of the terminal epoxy compounds are

30 preferably at least 0.1 part, preferably from 0.1 to 50
parts by weight, advantageously from 1 to 30 parts by
weight and in particular from 1 to 25 parts, based on
100 parts by weight of PVC.

35 Hydrotalcites




" phosphate, tetraisodecyl dipropylene glycol diphosphite, tris(dipropylene
gl ycol ) phosphate, tetranethyl ol cycl ohexanol decyl diphosphite,

t et r amet hyl ol 18 cycl ohexanol but oxyet hoxyet hyl di phosphite,

- tetranet hyl ol cycl ohexanol nonyl phenyl di phosphite, bis(nonyl phenyl)

di (trinethyl ol propane) di phosphite, bis(2-butoxyethyl)

di (trinethyl ol propane) di phosphite, 51?ris(hydroxyethyl) i socyanur at e
hexadecyl thlié ptlbﬁgﬂh'ﬁhﬁ, ﬁdmﬁee%tiaﬁnbagty&ba@i E:xoknpdaummsl ' i ﬂ;si tkerowdti siceﬁryl |
pentaerythrity L sphite is(2,4-di-tertbuty e ent ythrity
diphosphit%?eaﬁﬁlgﬁgg °§%ﬁ?ése0%'t%§?@ ﬁgsﬁﬁ F@%Saﬁﬁ &r&i al 31’ phosphat e
10 m xtureygsod, eApi L00al ERofipOsRt BaAR @HAgB® CGBHGHOL3B.. 5P ( ~Cl2, 13H25. 27 )
1.5 ~r ~CgHl {- =~r..= 2P, ~ 1- ¥=:( H - ~ =Cg ~ 11H19.
23) 1. 5 EURRTE A EiATs hr PRaTERATs oo RETEEVHES, b actoningd o1
10, adwantbygebbel followingogenerslafdrimilas particular from0.1 to 3 parts
by wei ght, ybBaseg3-onok -4s by weight of PVC. Epoxidized fatty acid
esters and ot hér égoxggcg§LZﬁﬁds Thgggfabilizer combi nati on of the

i nventi on WA§Ye0 additionally and preferably conprise at |east one

epoxi di zedy#-attyoagi grenbek. oPOSEEDIELEQEPRENES tRAY It tARPRIAIY Y esters
of fatty aC|ds,fron1ng%ural sour ¢es %fatty g&ld gl ycerides), such as soya

oil or rapeSReyshiRg RSWHTer Cait Ste 4Ps8HoS% bl e to use 25 synthetic
produatos, ®lich=amleppxBdi zed butyl ol eate. Use may al so be nade of
epoxi di zed,pol ybu Len isoprene, if desired also in a partially
hydroxylat%d f%&n%ggéﬁo§f3?§%?§§¥ gérylate and gl ycidyl nethacryl ate as
homo- or copolynks. a Theskerpbxgm3b-Eonpounds may al so have been applied to
an al um nogsal { gcogpgund; in this connection see also DE-A-4 031 818.

Ant i oxi dants Al kyl at ed nonophenols, e.g. 2,6-di-tert-butyl-4-nethyl 35
phenol , al Ryl t hf oRetWPPBReRBPH, 02§

g, gdijg@,t yl Pb%@agéhﬁé- st gﬁbehuus: pBepelunddl kiltat eﬁ_ hy_drﬁqui Inoneﬁ , e.g.

, 6-di -tertsbutyl-4-nethoxy nol , [ OXY t hi diphenyl ethers, e.g.
2,2' -t hi obf's(fT é’Hl'g 4t£bﬂ$§? _'4_C,1£¥ﬂ§)| phé%ﬁ%? al ggl’idenebisphenols, e.g.
2, 2" - met hylenebCe0 B, er tCHiTGD )} A~ neCiydHOHIED),, HRZybr cBRPHUnds, e.g.
3,5,3,5 - t=bu - 1 dis r di benzyl ether, hydroxybenzyl at ed
nalonates,éggéﬁéfgd?gc%gé£§§élg?g¥gig?é,S-di-tert-butyl-2hydypxybenzy|)
mal onat e, MafhoRYiebn£P: - df Yt { £k, ¥ggsAla (OH)13-COs-3°5H0 (11),
%,3,52mr|s(@Méodﬁikgntxgugugj4¢bygyny@g@z%hk%zfghggg&@?th{lbenanz,lo

ri azi ne conpounds, _e.g. 2, 4hi socty rcapt 9- 6- -di-tert-butyl -
hydroxyani?gab;M§$35§ﬂng ZFRégHb d?%ﬁo%% égMgﬂdAaﬁagﬁﬁﬁﬁﬁfégkée.g.

di met hyl 2vérdipaeticblayl| pAbydreaxykenzygikesphenaites eyl @mmpphenol s,
e.g. 4hydr urady i este . _
beta-(3,5-§?¥%$t-%g%g#ggﬁ§débx§%ﬁ§%§ﬁfgrngam%:%ﬁﬁ%ﬂ 5%{%5%55?%rt-butyl-4
15 hydr oxyk3cHét hii phewptnpdopiedi ydeiogalcite, from Fuji).

bet a- (3, 5dAﬁH}?éPB@§Yhy&rBMQI@ii@geaﬂa) PreRicnria AGidghg esters of
3,5-ditert-butyl -4-hydroxyphenyl acetic acid with nonoor pol yhydric

al cohol s, am des of beta-(3,5-ditertbutyl-4-hydroxyphenyl) propionic acid,
such as, fosoPltexampleminosilicates of alkali metals and/or of

N, N -bis(3,5-d *ertéb 13 I-é-g g oxyphenyl pr opi onyl ) hexanet hyl enedi am ne,
vitamn E atives. Exanples of the anpunts of the

ant i oxi danTlsess evayriee f descHibédt byl16hparfiod liowiwe ghenersmdy afmagebais! y from

25 0.1,t0 440 by oW, ght i i cu tg,5:parts b
wei ght]3,0 ga%’iéapgéni%dxg\g@%gﬁb’ﬁﬁg’i'lgh%th%%;é af A 8Teid OBhlrde 8nOchBI S Y

cation M;

M is an element of the first or second main group, such

as Li, Na, K, Mg, Ca, Sr or Ba;

y : X is a number from 0.8 to 15, preferably from 0.8
35 to 1.2; and

w is a number from 0 to 300, preferably from 0.5 to 30.

Examples of zeolites are sodium aluminosilicates of the

formulae



WV absorbers and light stabilizers Exanples of these are:
2-(2' - hydroxyphenyl ) benzo30 triazol es, such as
2-(2' - hydroxy-5"'-nmet hyl phenyl ) benzotri azol e, 2-hydroxybenzophenones, esters
- of unsubstituted or substituted benzoic acids, such as 4tert-butyl phenyl
salicyl ate, phenyl salicylate, acrylates, nickel conpounds, oxal am des,
such as 4,4'" 35 dioctyl oxyoxanilide)

2, 2" - di oct weQ lésilfoiuerz’mumd Oﬁﬁé&ii@@ A], NagAlgSigOzs - 2 NaX .

2-(2- hydroxyp en i nes

2,4,6-tris(2=nh{ia ¥ox $ 7 Qg‘t yﬁ"@iﬁﬁﬁé‘nylc 3 éSB@?FaEFAe NagAleSisoOz

(21,(2 Ey?rﬁzﬁ-ﬁzoctwb@wmww -4 28- mzsc 2N416Alzgslz4oeo - 16 H,0; )

i met hyl p triazjing, st ere S, as

bis(2, 2,6, grgtl%%llé%f hyepi pé?lg?o ﬁ §§ amf’%“ LD AN

bi s(2, 23 6, 1t eNeaskl hiplipicdes di A64- 5159 Bm@lntae eX] 5 Bl owi ng agents Exanpl es

of bl oWl N9 308RS AU AIGRMgs At % £OTHOUNIS, 21 05928k £ byl 820 conpounds,

tetrazol es, oxazi nes, isatolC anh a an ium 10
bi car bonat €orPileft@ @i@ﬁ@@gl%ﬁh% Nz calt @ree e alpd d@tama, sBdrtiamBi car bonat e

and al so ”N&%ﬁ:%%\&f dahea'i?om@efs{"é&&ﬁ'é éprz@naitaxarmka? ek ahppact
nodi fiers and OCGSSI ng gents, anti st at S, b| oci des

met al deactMN@afdred! @EP-PQ%F br?éh’fléne'r sca4f phigad (AekOed it i02) a?lll Toﬁgl ng
agent sl(anngg;rpn;N@g i amebsla(rsacgal)ygp i rr2'7 Koast st of fadditive" ["Plastics

Addi tives" & Gl h%gr/H M i Hanser Ig% i g Eg 989, and
4th Editio eré’o@f dﬂlahr %ri(c%flicp%?§v?% f”8 o8 o? | ati ng"

E. J. WIste, z@olWdee\.& Sons, 1993, and also in "Plastics Additives" G
Pritchard, il QHQP 1 t nodifiers are
al so descrlggﬂ g%ﬁéﬁial |ﬁ£' {hﬁli%dﬁ?éers % g%a%ﬁggpgﬁ T. Lutz/D. L. 25
Dunkel ber g@mougéisn ofy.| &prg %tﬁi@lel.ggz 1 T 2meﬁanbm weighsvi des

CoNposi4 i ORKHh; &h AW i1S& A 1 g e -15P NS fth 1 0aRQ! ymﬁaéeécala&abl lizer
m xture of the invention. 30 The anoynts of the conpounds of the general

formula (If-pr&Sert DGt StAbG IS 0P34 His el 0fI BRY RE- PBnWﬁFHPﬁg pol ymer

conposi ti ops ane catvaicagenusing foclgme®l to 10 parts by weight, preferably
fromO0.05 to 5 parts by 35 weight, based on 100 parts by wei ght of PVC.

Exanpl es of the ampbunt used of the perchlorate salts are from0.001 to 5
parts by w&idhAersadvantageously 21 fromO0.01 to 3 parts by weight,

parti ca ar wlme%fsersa@w de 1% (b RH LS, WoVehghE, based on 100 parts
by wei ght of _PVC. Preference is given to conpositions in,which the ratio

of the conﬂ&&nés&ontlﬁ@ g ERERE S iy rﬁﬁlai?'l RGP %u’BePXHF@‘a?@'saI t, based
on wei ght, sisicatllse caiga efldyr,omald; JgIa:ss’LOfﬂbré@ Exaapkebeafist, he

chl ori ne- cont | ol vners t e sta |I|zed re ol aof vi nyl
chl ori de, %yﬂ (]fgnéﬁcﬁ "of 1% atl volxnlyc? F €31 ns ns ose (si¥oly]3f§8rc"é cont ai ns

vinyl chl ocadbonnibtla,cksucglra@émt@olm sf ofuwi nyéaehl spade ghdsei nyl esters
of alipaticG;,aekdSkaii®, 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],

30 R. G&chter & H. Miller, Carl Hanser, 1990, pp. 549 -
615) .

The fillers may be used in amounts of preferably at

least one part by weight, for example 5 to 200 parts by
35 weight, expediently 5 to 150 parts by weight and in

particular from 5 to 100 parts by weight, based on

100 parts by weight of PVC.



15 particular vinyl acetate, copolyners of vinyl chloride with esters of
acrylic or nethacrylic acid and with acrylonitrile, copolyners of vinyl
chloride with diene conpounds and with unsaturated dicarboxylic acids or
-anhydri des of these, such as copolyners of vinyl 20 chloride with diethyl
mal eate, diethyl fumarate or mal efi c anhydri de, postchlorinated pol yners
and copol yners of vinyl chloride, copoﬁf%ers of vinyl chloride and

vi nyl i dene plelteni ma@sh unsaturat ed al dehydes, ketones and others, such as
acrol ein, tan deh Vi N th eto | nmethyl ether, vinyl
i sobut yl qur nfci e Iﬁ(e prpch)Tfayrr?’e %/ta\‘/]ll(nyefn%‘j %%?%fi de and copol yners
of the sarremetﬂex\ﬂhilw athloeliadse eridy VﬁQﬂiU-Oﬂl\"Em’n pok yipexy kabl @ctdapounds;

pol ymers of xRyl ].&Q}rpréggaq‘%; i et her;

chl ori nat ed %ol yr]fers ﬁaésgccg'{]gctrgésg %%?ghg%edé@é(% %8% c esters of
acrylic fci daaadtsTs al3ith aleHSthjﬁﬁ%%ﬁ &Y sl @f Jp@ %isvglbf chl ori nat ed

styrenes, sSuglras HeoH CHJ.Q.%IHH@LF@ oﬁ*ﬁﬁrﬁé‘@i@%éﬁ@@ﬁ&ﬁlccngabnat ed

pol ymers of ethyl ene; ners. and 3 ost chl o ate nmer.s of

chl or obut adF&FE &% 35%61% 'oqu W 13 ;}PuEﬁg?l é%l denl ori nat ed
natural or swyldidld adikhbalekarrit alsind ms@wﬁs atidheopal yeeasigent i oned
wi th thenmsel ves ar_ w t.h, ot her . ol zabl e co und For the
purposes of "SGR oﬁucﬁ\}@ﬁ%ﬁo Pt her’C thaangﬁeri zabl e
conmpounts, sidkd as?Lartafr;aerad:rd I e:mmmylacao@,t db@’lm:L@\BSQZlﬂhere t hese may be
suspensi on I p S s. Preference
is given togg 1;“: J1lii nglmlzloélag&coénb%la [ o%i\fl)myﬁ{w)g g(:ryl at es.

Ot her possi tﬁn’éwl}rm a@rlél,grm&rtowl,ﬂn@r% ¥?idPVC with 10 EVA, ABS or MBS.

Ot her pref eﬁlé%@@lmlrca{ ShA[1 métmgr@csl&{e& h&r@boﬂf”ﬁ@é' oRedy orm and
copolyners, in particular vinyl ch orlde Ehlp grrers wth ot

t her nopl ast £&oFanddl #&oferi Lol et ?¥Eﬁl’§?tﬁ?‘§ndgsﬁﬁ th ABS,
MBS, NBllfs S%Alg fE‘é%;uh Ry baddBAS d%l%afﬂ%s sﬁREMDétﬂ\ttSﬂﬂlﬁﬁhjéééctoneﬁ in
partlcu ar fromthe Qnsi st.i o) AB, NBR, NAR ,SAN and EVA. The
abbr evi ati o usecf fb%r ql\ﬁfclc?ﬁol ytﬁ%rgls e ‘am??ﬂ?s%um{ﬁ% Ski |l ed wor ker
and have thstfatblllla\me‘-rgs me@lidigsn/ Z4B8: stoalyd bihvex$ | ex but adi ene 20 styrene;
SAN. styrengaqg /@datddés%urdy%@nca%ré’é&niiié}§ bt"ﬂédthE' i %gfs’s.t‘}ﬁz

acrylonitrile- acry at e; t hyl ene-vi nyl acetat e.
pol yners ar &€ HSS& §iddh e&r aslt%ﬂeer% adt yMoRE ¥ es e %%p%‘i’?ﬁ’é%@wb%ed on
acryl ate (AS.A)mO&S md e fsyard ieomeaientid Ul hhenk 08t BxEytSopeaohy mer

2575 by wEtgHOAHH: BUC i oFa S35y by b Gt OST nch LbpbtJAR) & HEnt i oned.

Conmponent s Gfslp@rtt iseg.ar i nportance are conpositions made from (i) 30 100
parts by we /i r i /o

SAN- nodi f i egg%Bg g go%ggp(grﬂt)sa %\f%noﬁté%f%%ge@crgg%l B%re@géﬁBlgﬂ NAR and/ or
EVA, but m%@fdﬂt@ul%ﬁr B empdie it Qﬁﬂrptb%e%o oPayhe ]EYe‘géﬁQthventl on it

i s al spposeikbleaitettatal loized B Fb%frt'd§lﬂ}arwé§@§{@l egappieniats

chl ori ne-contai_nin ol rs, specifical Iy th ner descrlged in nore
detai | abovB* SERFE ?Plgfa eraps %eé’r‘-f1 (fe‘:g )0@“8 %§§ ng® use or storage.

Recycl ed mateni gk xisoiyPWe iightparft |R3Marly preferred. The conpounds which
may be used concomtantly according 5 to the invention, and al so the

chl orine-containing polyners, are well known to the skilled worker and are
descri bed i Al#efladi meital" Kmdsedkeflfiggliganadt et hstompowddsti ves"], R

Gacht er{di il kgE, fG% bs%%n%%rEW@’ séﬁé’fﬁbemé@@ﬁ tHeE éﬁg 41 778 and
in EP-A 99 105 10 418 03.19 whi ch are mcorporated erein by way
of referencBaippy Fﬁ@eﬁlaif@@’%’tléﬁlelsl ?afltlt(h‘? iaCidf tapFeriped above,

chl ori neconhaktniangopebyespeadpeg bxded ht, arespéftively,
hydroxides or carbonates. Mixtures of these with

organic acids are also possible. Examples are LiOH,

35 NaOH, KOH, Ca0, Ca(OH),, MgO, Mg(OH),, Sr(OH),, Al(QCH),,
CaC0; 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



15 plasticized or plasticizer-free or substantially plasticizer-free
conpositions, and also as for plasticized conpositions. The conpositions of
the invention are useful in 20 particular) in the formof rigid
-formul ati ons, for hollow articles (bottles)) packaging fil ns

(theranornabIe films), blown filns, 3sh pad filns (cars), tubes, foans,
heavy profiles (w ndow franes)) transl& ent-wall profiles, building
profiles, fthﬂbo%&l@t@@la@ﬂnganaﬁbmxym&uésnﬁt ﬂﬁﬂaﬂsdxpDS$ﬂbﬁéles,
si di ngs, f|tt|n f| filns an Uy e usi gs ter and
donestic ap ?la %eE% sP%%féFr@& oﬁher coﬁﬁb§%$ﬂ§ (ﬁ’ é%:'flexible
formul ati onsy @ng, f@Dﬂmahéeﬁhé@MMnhgsaﬁﬂﬂqpmpunndﬂ|(ﬁn &ﬁﬂxmmmmatoon
sheeting, r [ his, S sealin

9. reAL! QobihThe ORISRl SRRRH L fi05ee. | g

profiles, orcoverings, notor ve |cIe parts, i njection
moul di nng prefesabilient cane e ialka lfameial Weanbpxyéa@errﬁrﬁesa%ﬂtalh@euse of the

CoONpPosi ti ONgaAEROMEILRA cA rPoxbM1Q ity (Md Qft @81 ashind W ridd Ly ByPLHet i C

| eat her, floorings, textile coatings, wallcoverings, coil coatings and

under f | oor sealing for notor vehicles. Exanples of sintered PVC

appl i cati ongpubtithets 24 conpositions according to the invention are sl ush,
slush moul d_and coi|l coatin so i -PVC for Luvither ns. 5 The
st abi | i zer sEHEPP gﬁ@aﬁ a&&?&g@ 28 E by THED Y3 dni FIEHEt hods:  as
enul si aro oradidpesseos, ( Pie woass, MdeQﬁiwaxésn ah&nqﬂparafﬁnﬁsrn1of a
pasty m xtu d e afa h nt in the case
of this adnéfygtgrgg'?l %%Q%grgmalgs % % G'L(?Lr;qlsat a Lﬁltﬁ’{]ﬁtfé]t ﬁsed{fyaggt %Rgas a dry

m xt ure dur fagtyh&efpriesg @ﬂda@dé@ ddvep divértisant ol areromip IaRak eens by
direct addi éfOEhlent.Lgb&h%awt@ceaals%aaa@ﬁrﬁert up A B3 carenden, m xer,
kneader, extruder or .the |ike) or as a solution or neit or, respectlvely,
as flakes o?tﬁéFPEFslfSPFﬁfﬁ d&X--free form as one- pack. The PVC stabili zed
accordiygg to the invention, which is also provided by the invention, nay be
prepared in nner %nomn per se, by using equipnment known per se, 20 such
as the abov@ggggﬁgﬁeg—grocessing apparatus, to mx the stabilizer m xture
of the invebBkxaoplaadofi brgesiceplasthier zadd tdneethaode Exdre EME. The
stabilizers ed individually or in a mxture, or else in the
formof wh fgfiswgﬁgwg%ggg%asterbatches 25 The PVC stabilized as in the
present i nv@ht PBENAAGLES :hFEGENES PEE e RIdsiHe? aidpel iex ¥l known manner .
Exanmpl es OfdﬂligéﬁSﬁﬁi ghat Hhisbﬂ@@y%r @rﬁrﬂarmlim allaéctﬁ;lrld%\bzﬁlgbyet(ﬁé_ll{ﬂi ngo

i njection nou ing_ innin so .e i,O 0 i ng e
stabilized R Ry §£§SV38t6983e9§§d(%&q&ty g%ﬁgﬁ' mq%%e Tion therefore
al so prOV|deshglbenyésphtbalstabhlDﬂNWg(deaununyﬂnphﬂhnl@ﬁeblyners by
addi ng of t t X rdlng to the invention to a

chl ori ne- cdﬁ?a?n?ﬁhkgéﬁéngh b gaﬂﬁgg provi des products 35 conprising PVC
stabilized By Eﬁéevéﬁaaﬁl P%éphﬁlt)‘ef:uﬁécéé@@rwlﬁgl taride iHvention. 25 A PVC

st abi | izzed ﬁ&ﬁ@iéﬁlﬂgrt @ste@sl e\feaall@acl sazf&ralwwlﬁeb&@iélgaiarl y

sui table for Ilom&aré é g ﬁ%tlej packamqﬁ? t her nof or ned
films), bl oWRSFEFARLY FBY B XN da AT LRAGH @&%ﬁ% ¥¥ines), 5
translucenta@m@htproflIes construction profiles, films (including

Luvi t herm f e fil idings), f ffice sheeting
and apparat%L %ﬁg$¥gg %9 éStB%gé ﬁ%ﬁs%hol dé@f%% ]H&%EQPPVC of the

i nvention |%rsmélbbt@tﬁartreuSadEyYﬂoﬁriweiinan9(ﬂMﬂKﬁﬁr@klbIe

for nul afyi ong, ; £speri @bl 1Iermelment@f ftlnf‘i)i'leJoQ:tfﬁr B Bhd LIS L0E W T e
sheat hing, cable insulation, floorcoverings, | Coverings, notor vehicle
parts, flex(mﬂ%¢¢¥¢hs an@j d&EPoRT AL TF %Mlho%%% GériGh-atkyparticul arl y

preferred. if‘lidflﬁ-dgoétlk? hgsemsr Ldljmlwptﬁﬁmcemﬂtﬁ’vg otoﬁmn
invention i ]gartlcular y suitable for decqrative filns,

agri cul t ur APRPTFRA T HRRs2 T §ehP THg ( proPFrFY éﬁHJTﬁ%¥%ﬁ???1rﬁfl -2-
ethylhexyl trimellitate), TIDTM (triisodecyl

35 trimellitate) and TITDTM (triisotridecyl trimellitate).

D) Epoxy plasticizers: these are primarily epoxidized

unsaturated fatty acids, e.g. epoxidized soybean oil.



Exanpl es of the use of the PVC according to the 20 invention as plastisol
are synthetic |eather, floor coverings, textile coatings, wall coverings,
coil coatings and underfloor sealing for notor vehicles. Exanples of
- sintered PVC applications of the PVC stabilized according to the invention

are slush, slush 25 nould and coil a.l¢ngs for plastisol, semrigid and
flexible formul ations. For nore detail~Tn this connection see
" Kunst st of fEanekhlehe PV/E pl 4Pt sl £ess HandbookmiYGEtEL: ¥ahrtihg, W Becker/H.

Braun, 2nd cad , r nser g 236 - _1277. The exanpl es
bel ow il uera(rjta%%l$ﬁg F%e%f%’g%%g %%Yﬁ ?%r esgrrj?f—jgt% t% ZersmglreAs in the
remai nder olicdroaxwstiEpearods, panek andagérient phsbagdivenaaedaiased on 35

wei ght. Ex I 2 dr tu ogpose rt f_ EV|poIIy
o O70 = R fedaricfefal LY UGe oHBOS o8- Blro L ARIRA 3, 9 O

(et hyl fet H@b‘?%%@b‘:’%ut hd?e]ﬁ‘égé{l?ﬁ%éﬂ?e) tofir PRERNGAS Odar RegPendyAl 0| d2~

120 N = acrgig@glpéﬁgeagéagygéﬂeoggy@glt of Paral oi d2~ K 175 - acrylate
processi ng %P | nt an max) (ex BASF) 1.0
1’0

0
Pt Cof L ool Sessrhdr Pt bsCeed e Aeperani ELoby OF Toirearat cre Mookl ) 15
3.0 parts afiESO ﬁnepbéldbéedmeﬂybeﬁédorTaecﬁeﬁ&nbhoﬁe&0~ aqueous sodi um

hi t | ut LD . 0.4 t  of ted
Table 1 wersiTel Teat FaRakt iy R LaPRtesnt BAokeIres SePt e o "
Yel | owdess Chrgeixex Y$) O was npte4ﬁ8ﬂéu20nEkhmpﬁebleﬁ $hese forned accordi ng
to ASTM D 155 Jor JCebeakb ! 5ral £r1h ﬁeg&eghbepﬁaQ'e 2rilow Y1 val ues

I ndi cat e goo |zat|on or init dé mark “of EVC Trade mark
of Rohm & ﬁ%ﬁylbutyl phosphate, tr1 2-ethylhexyl phosphate,

trichloroethyl phosphate, 2-ethylhexyl diphenyl
phosphate, cresyl diphenyl phosphate, triphenyl
15 phosphate, tricresyl phosphate and trixylenyl
phosphate. Preference is given to 2-triethylhexyl
phosphate and Reofos® 50 and Reofos® 95 from Ciba
Spezialitdtenchemie.
G) Chlorinated hydrocarbons (paraffins)
20 H) Hydrocarbons
I) Monoesters, e.g. butyl oleate, phenoxyethyl oleate,
tetrahydrofurfuryl oleate and alkylsulphonates.
J) Glycol esters, e.g. diglycol benzoates.

25 A definition of these plasticizers and examples for the
same are given in "Kunststoffadditive" ["Plastics
Additives*], R. Gachter/H. Miller, Carl Hanser Verlag,
3rd Ed., 1989, Chapter 5.9.6, pp. 412 - 415, and in
"PVC Technology", W. V. Titow, 4th Ed., Elsevier Publ.,

30 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

35  PVC. Rigid or semirigid PVC comprises preferably up to

10%, particularly preferably up to 5%, of plasticizer,

or no plasticizer.



27 Table 1 Stabilizer Formula 1 N~CH2 CH2 OH~3 2 -~-CH2 N-CH2 CHZ-CH,2 ~ 2
3 N~CHZ CHCH3~3 OH 4 -~CH2 NNECH2 CH-CH3)z]2 | OH 5 nC4 Hg- N ~CH2- CH2- OH~
2 ~' CAHg~N- CH2- CH2- OH27" CaHg- O CH2- - CH CHZ N~CH2 CHZ OH~Z OH~HO CH ~C- N~CHz
CH -OH2 2 2d eyl - N-~CH2- CH2 OH~210nC18H37- NTCH2 CH2..OH, 2011- CHZ CHZ
OH12p- CH2- CH CH2- OH OH 13 -[C}E-CHZ-QF; N1CH2- CH2- CH) -~y 28 14

~' C-oH2~-CH-CHZ N-(CH2 CHI-OH)2 OH 15 ~' Cy4Hz9-~H-CH2 N-(CH2 CH2 OH)2 COH 16
" C~2H2~ S-KoHhenttB CH2-N-(CH2 CH2 OH)2 OH 17 "CAH~ CH( C2H6) - CH2- O CH2

H CHZ- N ((Er (381 O G HA8eb - (EER Aok (e he (1 @l
Examples of inorganic pigments are TiO;, pigments based
on zirconium oxide, BaSO;, zinc oxide (zinc white) and

5 lithopones (zinc sulphide/barium sulphate), carbon
black, carbon black-titanium dioxide mixtures, iron
oxide pigments, Sb;0;, (Ti,Ba,Sb)0;, Cry03, spinels, such
as cobalt blue and cobalt green, Cd(S,Se), ultramarine
blue. Examples of organic pigments are azo pigments,

10 phthalocyanine pigments, quinacridone pigments,
perylene pigments, diketopyrrolopyrrole pigments and
anthraquinone pigments. TiO; in micronized form is also
preferred. A definition and further descriptions are
found in the "Handbook of PVC Formulating", E.J.

15 Wickson, John Wiley & Sons, New York, 1993.

Phosphites
Organic phosphites are known costabilizers for

chlorine-containing polymers. Examples of these are

20 trioctyl, tridecyl, tridodecyl, tritridecyl,
tripentadecyl, trioleyl, tristearyl, triphenyl,
trilauryl, tricresyl, tris{(nonylphenyl), tris(2,4-tert-
butylphenyl) and tricyclohexyl phosphite.
Other suitable phosphites are various mixed aryl

25 dialkyl or alkyl diarylphosphites, such as phenyl
dioctyl, prhenyl didecyl, phenyl didodecyl, phenyl
ditridecyl, phenyl ditetradecyl, phenyl dipentadecyl,
octyl diphenyl, decyl diphenyl, undecyl diphenyl,
dodecyl diphenyl, tridecyl diphenyl, tetradecyl

30 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

35 glycol diphosphite, polydipropylene glycol phenyl
phosphite, tetraisodecyl dipropylene glycol
diphosphite, tris(dipropylene glycol) phosphite, tetra-
methylolcyclohexanol decyl diphosphite, tetramethylol-



19 1-(CH2)20-CH2 ~H CH2-N- (CH2-CH2 OH)2~2 OH ~HCH2 N-(CH2 CH2 OH)2 OH 1 O
OCH2-~HCH2 N-(CH2-CHZ-OH)2 OH OH 22 H N (CH2- CH2- OH) 2 29 Table 2
StabilizerYl value of mlled sheet Wthout

stabilizer40.1719. 49225. 14314. 15414. 46512. 96612. 80712. 96816. 41910. 941011. 02
1113.791214.291313.92 It is clear that the use of alkanolamnes in 5

conbi nation with a sodiun1perchlorate1$ornulation | eads to a substanti al

stabil i zatdmcq{eﬁueirh}b@tbﬂﬁeomﬂjgatngl p@ipnesph&g\r}gltﬁt%al-lo égdr2 y0
m xture co val ue parts
of cal ci uff %ﬁlg?(fﬁ}écggh %ap?n%fpgggyaqgégﬁgsggaItﬁm chloride sol ution
0.1 part(ﬁlswnmmmh@henmlatél tBﬂmQtHybalprobaheX|dhpﬁoébhﬁte,
pent aer yt i & d in each
e . bariis (BB EOL P! 61 06k fnathdi HlnoBodnly 81 RBRRAT | N
m nut e§ attrHSDE AT P Bigy ¥ bl isocmuvéteohmeséermdlexr@ph)oamtdaet er m ned
on the ml [ D- The results are

ld 1 %ie%r@e%eﬂeasﬁgtﬁgg%g @ngesﬁﬁ»if% §%%%eé9ry|1

reported in Ta s 1hdi cate goo sta zation or initia
col our. 10PErHE %;xﬁhrltyl diphosphite, bis(2,4-di-tert-

butylphenyl) pentaerythrityl diphosphite, and also
mixtures of these phosphites and aryl/alkyl phosphite
10 mixtures of empirical composition (H,5Co-
CsH40)1.5P(0C12,13H25,27) 1.5 Or [CgH17-CeHy~0~]2P[i-CgH140],
(H19Cs~CeHg0) 1.5P (0Cg,11H19,23) 1.5.
Example amounts of the organic phosphites used are from
0.01 to 10, advantageously from 0.05 to 5 and in
15 particular from 0.1 to 3 parts by weight, based on 100
parts by weight of PVC.

Epoxidized fatty acid esters and other epoxy compounds

The stabilizer combination of the invention may

20 additionally and preferably comprise at least one
epoxidized fatty acid ester. Possible compounds here
are especially esters of fatty acids from natural
sources (fatty acid glycerides), such as soya o0il or
rapeseed oil. However, it is also possible to use

25 synthetic products, such as epoxidized butyl oleate.
Use may also be made of epoxidized polybutadiene and
polyisoprene, if desired also in a partially
hydroxylated form, or of glycidyl acrylate and glycidyl
methacrylate as homo- or copolymer. These epoxy

30 compounds may also have been applied to an alumino salt

compound; in this connection see also DE-A-4 031 818.

Antioxidants
Alkylated monophenols, e.g. 2,6-di-tert-butyl-4-methyl-

35 phenol, alkylthiomethylphenols, e.g. 2,4-
dioctylthiomethyl-6-tert-butylphenol, alkylated
hydroquinones, e.g. 2,6-di-tert-butyl-4-methoxyphenol,
hydroxylated thiodiphenyl ethers, e.g. 2,2'-~-thiobis(6-



StabilizerX partsYl value of mlled sheetw thout
stabilizer45.9110.228. 8830. 227. 1650. 2231. 1570. 3131.09 It

of Paral obdzy K 120.N =.acryl ate processin id 0.5 p
175 - acrgrétém§%§ eSO Sé%J%ﬁ? ’é§%§1ﬁ4{h§¥3§1§hﬁﬂé;)

Is clear that the
use of al kanolam nes in 15 conbination with a sodi um perchl orate
fornmulation leads to a substantial stabilization of the chlorinecontaining
pol ynmer . 31 Exanple 3: Static heat _.test A dry m xture ML conposed of 5
100.0 parts of Evipoll~ SH 5730 = PV&K val ue 57 5.0 parts of Paral oi d2~

BTA |11 Nc@re-MBSy(lreEt-mdttst phenylat, e dixadikarisitspiens)l spdéfger 0.5 part
art of Paral oi d2~ K

WSt Hbht an wax)
(ex BASF)coéBpouddsar te.of. Bo%i,8l' ,G'H et fadtemt dnitg/lpad td‘at ester of glycero

Henk '3 0f, ESQ. T LK | t abi |
Fepor Led TAPIARPRTT eevt BDsT o A BRI e e ng ol ls.

h mxing rolls.

Test $tri@sYef dtpchademydk deds1d 53 3mh-diertertervtatl f2om the nilled sheet
formed. THOQEbhkPLERRSI1TERS 1W8ER £ X PYSRGADHEAN Ar G o, a9 gyven

(=Mat hi s- Ther no- Takt er)..

Yel | owness I'ndex (Yl) was determhed at 3

The
mi nute 2537 At er FELS (o SASEMEBF FoPRtYa - 4Ty dresiRenzrl) Tepbre=d bel ow in
Tabl e 4. tewm¥thvaloeesenedi ¢atiazgned conpduridat iy, 232 Table 4 M nML +

0.6 part Bgsgégyi%ércapto-G—(3,5-di-tert—bUtyl‘4'

10 hydroxyanilino)-1,3,5-triazine, phosphonates and

phosphonites, e.g. dimethyl 2,5-di-tert-butyl-4-

hydroxybenzylphosphonate, acylaminophenols, e.g. 4-

hydrexylauranilide, esters of beta-(3,5-ditert-butyl-4-

hydroxyphenyl)propionic acid, beta-(5-tert-butyl-4-

15 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, such as,

for

20 example, N,N’'-bis(3,5-ditert-butyl-4-hydroxyphenyl-~

propionyl)hexamethylenediamine, vitamin E (tocopherol)

and derivatives.

Examples of the amounts of the antioxidants used are

from 0.01 to 10 parts by weight, advantageously from

25 0.1 to 10 parts by weight and in particular from 0.1 to

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

UV absorbers and light stabilizers

Examples of these are: 2-(2’-hydroxyphenyl)benzo-

30 triazoles, such as 2-(2’'-hydroxy-5'-methylphenyl) -

benzotriazole, 2-hydroxybenzophenones, esters of

unsubstituted or substituted benzoic acids, such as 4-

tert-butylphenyl salicylate, phenyl salicylate,

acrylates, nickel compounds, oxalamides, such as 4,4'-

35 dioctyloxyoxanilide, 2,2’-dioctyloxy-5,5’'-ditert-

butyloxanilide, 2-(2-hydroxyphenyl)-1,3,5-triazines,

such as 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-

triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-



Yl valueML + 0.6 part of NAP 30~ + 0.4 part of stab. 1ML + 0.6 part of NAP
304 + 0.4 part of stab. 1 + 0.75 part of CH

3003058. 129. 035. 573Ter m nat ed12. 687. 28615. 629. 16921. 7212. 221233. 2418. 551551
. 9329. 9718Ter m nat ed51. 35 3~ Mark CH 300 = m xed aryl/al kyl phosphate (ex
Cronpton) 4~ NAP 30 = 30~ aqueous sqdj um perchlorate solution 5 10 15 20 It
Is clear that the use of al kanol am I nation wth a sodium perchlorate to
a subst anitiimelt hytlgddidriyZalt o8 ,of - tdiea iome ai st engl el Yyrehinderkdi ng possi bl e

enhance abil jzat] ) A 4. tic heat
test A d%?/&r%%%t’urééj%g a%goe%%/%?’d%’o%’.(g%%%{?o g%)pgégg? gnof4 §tl parts of x
parts of sghagets ofbirlZihes, ¢ rt¢torangthy pivevtdishioryihet o further of the
aryl/al kyl, mMipgld ~ SH 7020 = PCV K val ue 70 dioctyl phthalate ESO =

epoxi di zed soyabean oil stabilizer 1 or 3 30~ sodium perchlorate sol ution
in ty?diglycol were rolled for 5 minutes at 180C on mxing rolls. Test

strips oRifgWiMg tdYy&ateess 0.3 nMm were renoved
Examples of blowing agents are organic azo compounds

and organic hydrazo compounds, tetrazoles, oxazines,
isatoic anhydride, and also soda and sodium
10 bicarbonate. 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,

15 metal deactivators, optical brighteners, flame
retardants, antifogging agents and compatibilizers are
given in "Kunststoffadditive" ["Plastics Additives"],
R. G3chter/H. Miiller, Carl Hanser Verlag, 3rd Ed.,
1989, and 4th Edition, 2001, and in "Handbook of

20 Polyvinyl Chloride Formulating" E. J. Wilson, J. Wiley
& Sons, 1993, and also in "Plastics Additives" G.
Pritchard, Chapman & Hall, London, lst edition, 1998.
Impact modifiers are also described in detail in
"Impact Modifiers for PVC", J. T. Lutz/D. L.

25 Dunkelberger, John Wiley & Sons, 1992.

The invention also provides compositions which comprise
a chlorine-containing polymer and a stabilizer mixture
of the invention.

30
The amounts of the compounds of the general formula (I)
present for stabilization in these chlorine-containing
polymer compositions are advantageously from 0.01 to 10
parts by weight, preferably from 0.05 to 5 parts by

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

Examples of the amount used of the perchlorate salts

are from 0.001 to 5 parts by weight, advantageously



25 fromthe mlled sheet fornmed. The film speci nens were exposed to heat at
190C in an oven (=Mathis-Therno 33 Takter). The Yell owness I ndex (Yl) was
determned at 5 mnute intervals to ASTM D-1925-70. The results are
reported below in Tables 5A and 5B. Low Yl val ues indicate good
stabilization. 5 Table 5A M nStabilizer 1 0.7 part Yl val ueNaC 04 sol ution
0.7 part Yl valueStab. 1 = 0.5 part Na€104 solution = 0.2 part i
val ue018. 8880160.03524. 23Pab2h. b§1R41gH224pa 210 RGBT irtteatddiibp420. 44
Tabl e 58 nOSt aB. i T 0,6 Eagt Yl ‘\,{Ial.ugl tag. 3 F .gO@art NaCl04 sol ution =
0.2 part Yit98IUel255928 PTE55. ¥s"g39655. 568657816 %52 PRF 4% 9% clear that
it is onlywehghtynér §V€ti c conbi nation of a) alkanolamine 1 or 3 and b) the
sodi um perchl orate formul ati on which |leads to very good stabilization of
the chlorine-containing polyner. 15 Exanple 5: Static heat test A dry
m xt ur @ copelerenre20s100venpapt SOBPOEYtponis~ igHWIGZh iR/ atiidh K val ue

70 44.0 pastscRE dbRpb¥haPBEhahat §eneral formula (I) to the
perchlorate salt, based on weight, is in the range of
from 1.5:1 to 10:1.

10 Examples of the chlorine-containing polymers to be
stabilized are: polymers of vinyl chloride, of
vinylidene chloride, vinyl resins whose structure
contains vinyl chloride units, such as copolymers of
vinyl chloride and vinyl esters of aliphatic acids, in

15 particular vinyl acetate, copolymers of vinyl chloride
with esters of acrylic or methacrylic acid and with
acrylonitrile, copolymers of vinyl chloride with diene
compounds and with unsaturated dicarboxylic acids or
anhydrides of these, such as copolymers of vinyl

20 chloride with diethyl maleate, diethyl fumarate or
maleic anhydride, postchlorinated polymers and
copolymers of vinyl chloride, copolymers of vinyl
chloride and vinylidene chloride with unsaturated
aldehydes, ketones and others, such as acrolein,

25 crotonaldehyde, vinyl methyl ketone, vinyl methyl
ether, vinyl isobutyl ether and the like; polymers of
vinylidene chloride and copolymers of the same with
vinyl chloride and with other polymerizable compounds;
polymers of vinyl chloroacetate and of dichlorodivinyl

30 ether; chlorinated polymers of wvinyl 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

35 postchlorinated polymers of chlorobutadiene and
copolymers of these with vinyl chloride, chlorinated
natural or synthetic rubbers, and also mixtures of the

polymers mentioned with themselves or with other



34 6.0 parts of ESO = epoxidi zed soyabean oil 0.26 part of stabilizer 3
(Tabl e 6A), stabilizer 9 (Table 6B) 0.04 part of sodium perchlorate x 1 H20
5 0.3 part of Loxiol G71 S = pentaerythritol adipate conplex ester

| ubricant 0.2 part of calciumstearate and in each case 0.6 part of a
phosphate as given in 10 Tabl es 6A agg 6B was rolled for 5 mnutes at 180C
on mxing rolls. Test filmstrips of “¢hi ckness 0.5 mm were taken fromthe
resul t ant poilyhed izkéde cthiouirnds.srea rnrs psajetEegigéo heat in an
oven (= Mathi sTherno-Takt.er 190C. At 3 minuyte intervals_ the 15

Vel | owness T RIER St FVhins TALEIH AeB Y TR B To b g i T are
seen in t hembolhgsi,ngutiblass a@A YA idR.i TRabhvelr3A Stelidieeor 3ABS NW t hout
phosphat e, X, yal 4eCd 3293 pe"ls eHHETd B YN ymir /3B 31, A0PE6 Y1 val ueCH

304e VI
val ue®10. 266€15%. G5W1BION3 PRLYMSEE -137. 657. 176. 71614. 317. 988. 558. 077. 56920.

659.2?10.@ggfggan@%1g%3?g%gg:leg,Qaﬁﬁigggg . 1872, 5844. 3321. 8712. 09183
7.3217.0418. 8428, 2824, 372141. 4224, 6525. 0433. 2930. 662430. 8531. 7939. 4436. 4627

3 6.4036. COTRINFEIEN pith polyacrylates.

Other possible polymers are graft polymers of PVC with

10 EVA, ABS or MBS. Other preferred substrates are
mixtures of the abovementioned homo- and copolymers, in
particular vinyl chloride homopolymers, with other
thermoplastic or/and elastomeric polymers, in
particular blends with ABS, MBS, NBR, SAN, EVA, CPE,

15 MBAS, PMA, PMMA, EPDM or with polylactones, in
particular from the group consisting of ABS, NBR, NAR,
SAN and EVA. The abbreviations used for the copolymers
are familiar to the skilled worker and have the
following meanings: ABS: acrylonitrile-butadiene-

20 styrene; SAN: styrene-acrylonitrile; NBR:
acrylonitrile-butadiene; NAR: acrylonitrile-acrylate;
EVA: ethylene-vinyl acetate. Other possible polymers
are in particular styrene-acrylonitrile copolymers
based on acrylate (ASA).

25 A preferred component in this context is a polymer
composition which comprises, as components (i) and
(ii), a mixture of 25-75% by weight of PVC and 75-25%
by weight of the copolymers mentioned. Components of
particular importance are compositions made from (i)

30 100 parts by weight of PVC and (ii) 0-300 parts by
weight of ABS and/or SAN-modified ABS and 0-80 parts by
weight of the copolymers NBR, NAR and/or EVA, but in
particular EVA.

35 TFor the purposes of the present invention it is also
possible to stabilize in particular recycled materials
of chlorine-containing polymers, specifically the

polymers described in more detail above, which have



-- 41 a68_ 40-. 81 20 3~ Mark CH 300 = m xed aryl/al kyl phosphate (ex
Cronmpton) 5~ Mark CH 302 = m xed al kyl nonyl phenyl phosphate (ex Cronpton)
6~ CD 37-0038 = propyl ene glycol bis(didecyl phosphate) (ex Cronpton) 25 ~~
- Mark CH 304 = trisisodecyl phosphate (ex Cronpton) 35 Table 6H Stabilizer
9 MryWthout phosphite Yl val ueCH 302y YI
val ue010. 108. 48310. 138. 98610. 228. 91914 608. 811212. 339. 281516. 3610. 031819. 16

1Q.9321$ﬂk%§ﬁ2c&%2ﬁ6@ed2&ﬁ ﬁﬁﬁ&é@sﬂﬂdﬁ 898043. §585?é§ 5ReE§EKeﬁH 332 =
m xed a nony te 0 t .can be seen that
addi ti on SO iy f’éé‘“ gﬁé) T’ﬁ’a’f’{ﬁ» iﬁ%@ae?%@rséab. lization of the
chl ori necontai ni ng pol yner when al kanol am nes are used in 10 combi nation
with a so t a t Adry
m xture cgﬁ%gg ﬁ$%€§éf§%I§% %g- |nng¥ €B$§3§%Z§£§E¥Cag% %d& alue
64exVi Anoltia £0patneen K onosan@ 2akse | thai ol df dredecskKADADY20 _
6. Opart sofAyaldte Ife S,&1! h%%%hgpﬁk%ﬂpgar%%e% 5&255 g acrylic

copolyner6)4partofLOX|oI G 60= dlstear% at e0 artof Loxiol G 21-
hydr oxyst S iRed in @6t abhripf VEKs %%Oé'é?ddlﬁaﬁsff ilnPdagtics

tlaxgi onpt Om%tgﬁm.r\té@f al kﬁlmt @?(Ehtéérﬁ-l hygt ot et ¢l @Qr@éHKﬁ@\é@OV%E@%bQB SZ abi | It ze][
as in Ta arfofso r orate.and _in each case 0.4 part o
a pol yol %ﬁdﬂ? g%%gi H?h%%t%%?}fﬁr??élaﬁ %ﬁEFEanﬁglgP%O.G part of CH
3003 wnas mmseﬂqu 130@3fb995 nivinidlesana imaongorakkd. héeeinl®yf i | m stri ps

of thickn S5 Q4 aken fromthe resultant mlled sheet. The film
strips me?%%%xpoég%%¥géﬁﬂ%C I n an oven (= Mathis-Therno-Takter). The Yel |l ow

Indices (Yl) were determined at 3 minute intervals to ASTD 1925-70. The
results amgseeR,dik 130 Sedbilization is suitable for chlorine-
containing polymer compositions that are non-
15 plasticized or plasticizer-free or substantially
plasticizer-free compositions, and also as for

plasticized compositions.

The compositions of the invention are useful in

20 particular, in the form of rigid formulations, for
hollow articles (bottles), packaging films
{thermoformable films), blown films, crash pad films
(cars), tubes, foams, heavy profiles (window frames),
translucent-wall profiles, building profiles, films

25 (including Luvitherm films), PVC tubes, profiles,
sidings, fittings, office films and equipment housings
(computers and domestic appliances).
Preferred other compositions, in the form of flexible
formulations, are for wire sheathing, cable insulation,

30 decoration sheeting, roofing films, foams, agricultural
sheeting, hoses, sealing profiles, floorcoverings,
motor vehicle parts, flexible films, injection
mouldings, office films and films for air halls.
Examples of the use of the compositions according to

35 the invention as plastisols are synthetic leather,
floorings, textile coatings, wallcoverings, coil
coatings and underfloor sealing for motor vehicles.

Examples of sintered PVC applications of the



15 Table 7

M nal eal eleFl eal eal eal eal e66666666w t b~out ++++++st ab. pe~t a- di pent a- T~I CB~C3
3 300"~ G ~~peaita-lerythr-erythr-+exythri-itolitol C33 3003t ol C33 3003nnnn

val uenl Y val uen val uen

val ueval ueval ueval ueVal ue020. 169. 368, 638. 898. 116. 486. 416. 22320. 599. 238. 809.
028. 566. 556. 456. 34624. 699. 579. 039. 378%456. 666. 536. 41930. 8311. 059. 4910. 578. 8

47-386-79@@@@&21618ﬁ§2a23b4d4ﬁ§0t&B&h%7Zn&&ﬁt@6&5%&eﬁ%ﬂluﬂ§21 3714.2211. 429
. 519. 43183% gz 3%8 18. 5916. 0412. 4812.562136., 46%? 3%82 5923. 7421. 7816. 2
516. 77243819832M8138. 8797 C0830 °8623 758257855146, 5835 F4%9. 9951, 2436. 3328. 03
28. 87304116t 3%héer¥m0£3688..1839. 4032. 5032. 20 8' Tri shydroxyet hyl isocyanurate
It can be seen that the addition of phosphates or of 20 polyols or

conbi nations of these can still further 37 raise the stabilization of the
chl or ine- Tt aFabidipergndaywacy andiaggosiskan Sleadinterraratedilmt i on with a

sodi um peggal eesﬂew&ﬂgmleéhba@ 2sE63AI8 ofr o@r Mo NeSte A dry

m xt ure conposed arts of Evipoll~ S 702 = PVC wt K val ue 70
10 47.0 paeesibilytycish |§ﬁt‘-’h§P‘éF@1§ otﬁ@r tf§rm oES@ Paieki di zed soyabean

oil 0.3 Qﬂikt@feb—oahoéd@aﬁ%a§e— &er&h@ercbhmfmtattlloaﬁldpt@uéorrpl ex ester
| ubri cant gart of chC|un1st t 2&5 part ,of 30~ strength sodi um
perchlora}%vgB HPPomRi RRBUEFFSdPSI v B3 bR ipn of$1~ ) and in

each1®asetﬂe0spabﬂ1®tyaoftahblpaemeﬂromBTabHaylmaanﬁerdﬂffmgat 180C for 5

m nut es ogh€1§iggnéogh agéggrgﬁgﬁg %Q%%tdya essgg_fro éhebresultant

mlled shéel 1Tn a et pres t iTtkness 2 nm
pressi ng dinect additéen 25t¢héh¢epﬂ@Wﬁ@§snEh@@pa?ﬁ§usﬁ(kas pressed sheet

was det er g pedate, ARTMP 1ﬁaéaégran%xtt%dte&a%§p%wq>ams cS‘.CPa?é”gd in$to
ASTM D 2805-80, The results are seen in Table 8. 30 Low VI ues nean good

stablI|za%?%%tb?nlﬂFtWSFtCBFouFesﬂﬁgﬁlﬁ@ﬁﬁénﬁégééﬁ%ﬁﬁ1Qﬁxﬁ?%*%ﬁ%parency

38 Tabl e BnShabhbtzerdelifimlet7 689 ack.
val ue70. 328. 015. 515. 212. 815. 429. 5726. 21Tr anspar ency80. 3?3. 297. 297. 597. 598. 1

86.8084.28 Stabilizer 1 in the absence of 0.5 part of 30% strength
The PVC stabilized according to the invention, which is

also provided by the invention, may be prepared in a
manner known per se, by using equipment known per se,

20 such as the abovementioned processing apparatus, to mix
the stabilizer mixture of the invention and, if
desired, other additives, with the PVC. The stabilizers
here may be added individually or in a mixture, or else
in the form of what are known as masterbatches.

25 The PVC stabilized as in the present invention may be
brought into the desired shape in a known manner.
Examples of processes of this type are grinding,
calendering, extruding, injection moulding and
spinning, and also extrusion blowmoulding. The

30 stabilized PVC may also be processed to give foams. The
invention therefore also provides a process for
stabilizing chlorine-containing polymers by adding of
the stabilizer mixture according to the invention to a
chlorine-containing polymer, and also provides products

35 comprising PVC stabilized by the stabilizer mixture

according to the invention.



sodi um perchl orate solution 5 Stabilizer-313202122YI

val ue58. 416. 5925. 4214. 214. 613. 4Tr anspar ency90. 193. 8086. 8098. 698. 798.6 |t
can be seen that the use of al kanol am nes in conbination with a sodi um
perchl orate formul ati on gives 10 marked stabilization of the

chl ori ne-cont ai ni ng pol yner. WO 02/48249 39 PCT/ EPO1/ 14290 Patent C ains
1. Stabilizer mxture for stabilizin 5chlorlnecontalnlng pol yners,
conprising:EWCIeaablmizedeapeocahngate shkt iatdnh) odnd gl Kwrol anmi ne of the
formula (/| Ra or 3y =1, 2, 3
a5 or agrq PepElast B e Rl R KoPVRRT 1Y, abraidls °)
Cl-C22aIk@bqttles)(CHEBh?gyn@HRSbmS [(hherme £prme@HR3dms))-,CHR3w0] n- CO- R4
C2- C20- al 18 gg%&B yl I C}Fsubstituted
in the ( pOS|i|on g E?gﬁgr P %?8k9?E§r§WlW@ %E- aralkyl or when x
=1, R mwlnaﬁ?nﬁduﬁiiloﬁap yiégnbpﬁ@swrpﬁtﬂﬁ@ mred iflesm £idings ed

4- 10- rrenb@fr?@maﬂﬁgotuwtiaeematQmﬁsandpvet kaBekl y oy i3 e het eroat ons, or

when x = R1 may_addi ti onal ene which may be
CH-sumﬁlﬁ%ﬁ%RH%t EbFﬁlngscaPSéhcﬁtgﬁEeEhBPoPnﬁaﬁpﬁé 8%t rupt ed by one or

nmor e O atloges hitiglé oxcempuaérapr RohRZhgldugsyieesdi. hydr oxy-substituted

t et rahydrgd d di. hyd bst

et hyl cyclUibxas! Bhoc i RJUPAXSCRuBE) FLot BRLE, Br CHCHREA % pr opyl
etheﬂpylemanlrs@pﬁoandyféen;bﬂenébhmh&ychohexaeﬁpemaﬁlly in the _

di CYC' Ohef%:ﬂ‘%ﬁagi’éﬁﬂﬁ eOEo§m§1agstl %L‘%ﬂég %t Y ¢lohexyl Hﬂ:r;‘”yé and 1f x

e trihydroxy-su ri-Npropy ocyanurate)trlyl
40 R3a, Rgtﬁusla%e@enﬂéﬁtbryowreﬁ@sanw@ﬁéfzovepm.almquorcz C6- al kenyl ,

C6- O‘Diﬂﬁéhléi@r 5¥@sx'55exmﬁﬁéef¥lmso11§jet€ﬁ@9'myhld§%d§ of¥ =

Cl- C18- al kyl / al kenyl or = H Cl-C22-al C22 alken | or
6- d o- a&ﬁ@es w “Z are parg cu?arly preferred In tﬁg form of y

15 semirigid formulations the PVC of the invention is
particularly suitable for decorative films, foams,
agricultural films, hoses, sealing profiles and office
films.

Examples of the use of the PVC according to the

20 invention as plastisol are synthetic leather, floor
coverings, textile coatings, wall coverings, coil
coatings and underfloor sealing for motor vehicles.
Examples of sintered PVC applications of the PVC
stabilized according to the invention are slush, slush

25 mould and coil coatings for plastisol, semirigid and
flexible formulations.

For more detail in this connection see
"Kunststoffhandbuch PVC" ["Plastics Handbook PVC"],
vVol. 2/2, W. Becker/H. Braun, 2nd Ed., 19885, Carl

30 Hanser Verlag, pp. 1236 - 1277.

The examples below illustrate the invention but do not

restrict the same. As in the remainder of the

description, parts and percentages given are based on
35 weight.

Example 1:



2. Stabilizer mxture for stabilizing chlorine containing polyners,
enconpassi ng at | east a) one perchlorate salt and b) one reaction product
made from a nono- or pol yfunctional epoxide and fromamonia or froma
nono- or pol yfunctional dialkyl(aryl)- or nonoal kyl (aryl)am ne. 3.
Stabilizer m xture according to d ai 21 1 or 2, where the polyfunctional
epoxi de is dicycl opent adi ene di epoxi 8, vi nyl cycl ohexene di epoxi de,

bi sphenola Adgyghyzicdyke ebthepsed bifi sgl yci dyl i socyanurate and the

di al kyl am ne i s di et hanol am ne or diisopropanol am ne and the nonoal kyl am ne
i s nmonoet hanol am ne or nonoi sopropanol am ne. 4. Stabilizer m xture

accor di ngl®9. AnpastsC aifnEviped ™3, S0 i m PV@ KovebuadShavi ng the gener al
formula ( | d b pah81 Jidenspg Wi 0 nother ,Hor CH3 and y
= 1. 5. Sta5b'i)q %@érlﬁx?&rgéef?égrlggng toegini Ig?iq QI?Brrg 1 to 4, where in the
conpoé@nd havi ng t he ger@eibvilaekrhioslipterbutpdliengsstorrereoH. 6.
Stabilizer mxture accepdiifgero any of Clains 1 to 5 where the conpounds

of the general formula (l) are tris(2-hydroxy-1-pr | )am ne, .
tris(2-hydr dkyet®RAY amo%e?PaEiagPi-déf/df o&%&thﬁﬁ)a?gyflgé?o?§955?§ﬁ§?9) ami ne or
al kyl / al kenyl bi s(2- hydeaxgyet hyl ) ani ne,

al kyl / al kenyl (2- hydr oxy-1-propyl.)am _ .

N( 2- hydroxyhdeéo%%fﬁ)di% tﬁ%ﬁ&aé)ﬁidﬁe,lgems = acrylate processing

N- ( 2-18ydr oxy3- oct yl oxypadpyl ) di et hanol am ne, N-(2-hydroxy-3 41

decyl oxypr opy!q di angl-am [ ] of M@ﬁf Stapilizer mxture
accordi ng t?’a%%%gﬂ gifrrg?a%eﬁg G%Svr?he?gr gfatg?]e(nberc o“?a;}%)e Es%it?t is a conpound
of the fornula M Cl04) BASKhere Mis Li, Na, K M, Ca, Sr, Ba, Zn, Al, La,
Ce or a hydrot@lgdée€ | dyerokabliece aat i-0Fatdty ackid 20FtHal degeagdi ng on the
val ency of Mor, in the _case of hydrot al cite |ayerlattice cation, O< n <
1. 8. Stabilizer mxtuPE §L¥6EFCHy & dF K1) aims 1 to 7, where, in the
per chisor at & Snlgartd = NE @SOK=arghoxidiked . .sSitadun igEy m xtures according
to any of Cai lLto l\§0 _conpri _si_ng..an. enam n_indole.or urea. 10.
Stabilizer 'x%TBLﬁaer%cc%r’fdlgrqgé £ gelre?ysofs%lé}mﬁ?%#%f%? ssogg%ﬁ‘b Psi ng an
anhydrous hydrotalcite or a zeolite. 11. Stabilizer m xture according to
any of Claigsid bQchOcaWli 6haalagr WRELE ARMYIARIH A Gre i SES Metal soaps
and/ or, ere agpr opriate, conprises one other substance fromthe group
consi sti nipBtet heWporysPL18AdtAFsAcFRAMNEES AtcdNE It yRi¥iM9 conpounds,
hydr l@}oa: Eﬂfpﬁs.a’wkalhgem%iahéa(l?kghae& /eam_t)gww ailetaﬁlmﬁr_rmid:h f:t/a&h]ei | al kal i
nmet al / al kal i ne .eayst tal Rhydroxi des/ oxi I [ t al kal i ne
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pl asti ci zeesylaat &aoki deposteli ght Tebdlei 12i.z dosy Yoptriadaleshringht enee s,

| ubri cant d ol aptys . ) abilizer mxture according to
any of Cli?gng igfggﬁi%hégggﬁt %)%né ?&gégnfgﬁrﬁu%' a phosphat e and/ or 42
possi bl e products of reaction of phosphate with conponent a) and/or b). 13.
Stabilizer m xture according to any of Clains 1 to 12, where the additional
phosphate is distearyl pentaerythritol diphosphite, triphenyl phosphate,

tri snonyl phenyl phosphate, phenyl didecyl phosphate, polydipropylene glycol
phenyl phosphate, tetraphenyl dipropylene glycol diphosphite, tetraisodecyl
di propyl ene gl ycol diphosphite, tris (dipropylene glycol) phosphate, decyl
Bi phenyl phosphate, trioctyl phosphate, trilauryl phosphate or

(nonyl pheny11,5 Ci 2/ C sal kyl ) 1,5 phosphate. 14. Conposition conprising a
chl ori ne-contai ning polynmer and a stabilizer mxture according to any of
Clains 1 to 13.
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15. Conposition according to O aim 14,
parts by wei ght of chlorinecontaining polyner,
parts by wei ght of the conpound of the general
to 5 parts by weight of the perchlorate salt and,
to 5 parts by weight of a phosphate._16. Process for stabilizing
chl ori ne-contai ni ng pol yners by addi #§ a stabilizer
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3 14.15

4 14.46

5 12.96

6 12.80

7 12.96

8 16.41

9 10.94

10 11.02

11 13.79

12 14.29

13 13.92

It is clear that the use of alkanolamines in
5 combination with a sodium perchlorate formulation leads
to a substantial stabilization of the chlorine-

containing polymer.

Example 2:
10
A dry mixture composed of

100.0 parts of Solvic 168 PE = PVC K value 68
2.0 parts of calcium hydroxide
15
0.33 part of 30% agueous sodium chloride solution

0.1 part of calcium stearate
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@QIAF AQANAIABITI®B are reported in Table 3. Low YI values indicate

good stabilization or initial colour.

10
Table 3
Stabilizer X parts YI value of milled

sheet

without stabilizer 45.91

1 0.2 28.88

3 0.2 27.16

5 0.22 31.15

7 0.31 31.09

It is clear that the use of alkanolamines in
15 combination with a sodium perchlorate formulation leads
to a substantial stabilization of the chlorine-

containing polymer.
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ke 1109 () - !y\'!10%&kgéihylmethacrylate—
modifier
0.5 part of Paraloid® X 120 N
10 aid
0.5 part of Paraloid? K 175 =
aid
0.3 part of Wax E =
BASF)
15 1.0 part of Loxiol® G 16 =
of glycerol (ex Henkel)
3.0 parts of ESO = epoxidized

soybean oil

and the stabilizers reported in Table 1 were rolled for

20
film,
sheet formed. The film specimens

thickness 0.3 mm,

at 190°C in an oven (=Mathis-Thermo-Takter).

5 minutes at 180°C on mixing rolls.

Test strips of

were removed from the milled

were exposed to heat
The

Yellowness Index (YI) was determined at 3 minute

25 intervals to ASTM D-1925-70. The

results are reported

below in Table 4. Low YI values indicate good

stabilization.
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O%@O&'()-9!bbbW”|d0§§|421ue~ part of stab. 1 |{ part of stab. 1 +
0.75 part of
CH 300%

0 58.12 9.03 5.57

3 Terminated 12.68 7.28

6 15.62 9.16

9 21.72 12.22

12 33.24 18.55

15 51.93 29.97

18 Terminated 51.35

3) Mark CH 300 = mixed aryl/alkyl phosphite (ex Crompton)
¢ NAP 30 = 30% aqueous sodium perchlorate solution

5 It is clear that the use of alkanolamines in
combination with a sodium perchlorate formulation leads
to a substantial stabilization of the chlorine-
containing polymer, it being possible to further
enhance the stabilization by addition of the aryl/alkyl

10 phosphite.

Example 4: Static heat test

A dry mixture composed of

15
100.0 parts of Evipol!' SH 7020 = PCV K value 70
20.0 parts of dioctyl phthalate
3.0 parts of ESO = epoxidized soyabean oil
x parts of stabilizer 1 or 3
20 y parts of 30% sodium perchlorate solution in

butyldiglycol

were rolled for 5 minutes at 180°C on mixing rolls.

Test strips of film, thickness 0.3 mm, were removed
25 from the milled sheet formed. The film specimens were

exposed to heat at 190°C in an oven {(=Mathis-Thermo-
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reported below in Tables 5A and 5B. Low YI values

indicate good stabilization.

5
Table 5A ,
Min | Stabilizer 1 |NaClO; solution| Stab. 1 = 0.5 part
0.7 part 0.7 part NaClo, solution =
YI value YI value 0.2 part YI value
0 18.83 8.96 6.03
5 24.23 9.02 6.58
10 41.72 24.19 10.08
15 Terminated 45.54 20.44
Table 5B
Min Stab. 3 = 0.6 part Stab. 3 = 0.6 part
YI value NaClO; solution = 0.2 part
YI value
0 25.72 5.71
5 32.13 6.43
10 55.20 8.65
15 16.32
10
It is clear that it is only the synergistic combination
of a) alkanolamine 1 or 3 and b) the sodium perchlorate
formulation which leads to very good stabilization of
the chlorine-containing polymer.
15

Example 5: Static heat test

A dry mixture composed of

20 100.0 parts of Evipol! SH 7020 = PVC with K value 70
44.0 parts of dioctyl phthalate
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(Table 6B)
0.04 part of sodium perchlorate x 1 H0
5 0.3 part of Loxiol® @ 71 § = pentaerythritol

adipate complex ester lubricant
0.2 part of calcium stearate

and in each case 0.6 part of a phosphite as given in

10 Tables 6A and 6B was rolled for 5 minutes at 180°C on
mixing rolls. Test film strips of thickness 0.5 mm were
taken from the resultant milled sheet. The film
specimens were subjected to heat in an oven (= Mathis-
Thermo-Takter) at 190°C. At 3 minute intervals the

15 Yellowness Index (YI) was determined to ASTM D-1925-70.
The results are seen in the following Tables 6A and 6B.

Table 6A
Stabilizer 3
Min | Without | CH 300 | cH 302% CD 37- CH 304"
phosphite 0038°
YI value | YI value | YI value | YI value | YI value
0 10.26 6.79 7.05 6.19 6.37
3 11.00 7.13 7.65 7.17 6.71
6 14.31 7.98 8.55 8.07 7.56
9 20.65 9.27 10.02 9.58 8.48
12 23.13 10.41 12.00 11.26 9.79
15 28.18 12.58 14.33 21.87 12.09
18 37.32 17.04 18.84 28.28 24.37
21 41.42 24 .65 25.04 33.29 30.66
24 30.85 31.79 39.44 36.46
27 36.40 36.37 41.41
30 41.68 40.81

20 ¥ Mark CH 300 = mixed aryl/alkyl phosphite (ex Crompton)

5) Mark CH 302 mixed alkyl nonylphenyl phosphite (ex

Crompton)
6 ¢cDp 37-0038 = propylene glycol bis(didecyl phosphite) (ex
Crompton)
25 7 Mark CH 304 = trisisodecyl phosphite (ex Crompton)
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Table 6B
Stabilizer 9
Min Without phosphite CH 302%
YI value ¥YI value
0 10.10 8.48
3 10.13 8.98
6 10.22 8.91
) 10.60 8.81
12 12.33 9.28
15 16.36 10.03
18 19.16 10.94
21 24.75 12.13
24 30.42 14.53
27 36.77 18.89
30 43.05 26.16

> Mark CH 302 = mixed alkyl nonylphenyl phosphite (ex
5 Crompton)

It can be seen that addition of phosphites can still
further raise the stabilization of the chlorine-
containing polymer when alkanolamines are used in

10 combination with a sodium perchlorate formulation.

Example 6: Static heat test

A dry mixture composed of

15
100.0 parts of Vinnolit H 2264 = PVC with K value 64
ex Vinnolit
4.0 parts of Kronos 2220 = titanium dioxide ex
Kronos
20 6.0 parts of Omyalite 95 T = chalk ex Omya
1.0 part of Paraloid?® K 125 = acrylic copolymer
0.4 part of Loxiol® G 60 = distearyl phthalate
0.2 part of Loxiol® G 21 = hydroxystearic acid
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dipentaerythritol or THEIC) and/or 0.6 part of CH 300%
Test

was rolled at 180°C for 5 minutes on mixing rolls.

film strips of thickness 0.4 mm were taken from the

resultant milled sheet.

190°C in an oven (= Mathis-Thermo-Takter).

Indices
ASTD 1925-70.

The results are seen in Table 7.

The film strips were exposed to
The Yellow
(YI) were determined at 3 minute intervals to

Table 7
Min [Example|Example | Example| Example |Example| Example | Example | Example
6 6 6 6 6 6 6
without + + + + + +
stab. penta- | dipenta- | THEIC® | cH 300 | THEIC® | penta-
1 erythr-| erythr- + exrythri-
itol itol CH 300”| tol
+
CH 300%
YI YI YI YI value YI IY value|YI value|YI value
value | value | value value
0 ]20.16 ) 9.36 8.63 8.89 8.11 6.48 6.41 6.22
3 ]120.59} 9.23 8.80 9.02 8.56 6.55 6.45 6.34
6 | 24.69] 9.57 9.03 9.37 8.45 6.66 6.53 6.41
9 130.83]11.05| 9.49 10.57 8.84 7.38 6.79 6.56
12 16.31(12.23 | 14.47 | 10.28 8.97 7.88 7.64
15 24.63117.25| 21.37 |14.22 | 11.42 9.51 9.43
18 31.60123.49| 28.24 {18.59 | 16.04 | 12.48 | 12.56
21 36.46 | 29.65 | 32.69 |[23.74 | 21.78 | 16.25 | 16.77
24 38.99 | 32.81 36.87 27.76 | 30.50 22.26 22.85
27 40.58 | 35.24 39.12 31.24 | 36.33 28.03 28.87
30 41.61 | 37.17 40.36 33.18 | 39.40 32.50 32.20

8)

It can be seen that the addition

polyols or combinations of these

Trishydroxyethyl isocyanurate

of phosphites or of
can still further
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1. Stabilizer mixture for stabilizing chlorine-
containing polymers, comprising at least
a) one perchlorate salt and

b) one alkanolamine of the formula (I)

R _
|
—N-T(CHRJ),-CHR{—OFH

where

x =1, 2 0or 3

Y 1, 2, 3, 4, 5 or 6,

n 1 -10

R!, R? = independently of one another, H, Ci;-Cas-
alkyl, -[-(CHR%,)y-CHR’,~0-1,-H, -[-(CHR?,)y-CHR?,~-0O-
1a-CO-R*, C3-Cyo-alkenyl, Cy-Cig-acyl, C¢-Cg-
cycloalkyl, which may be OH-substituted in the 8

position, Cg-Cip-aryl, C;-Cio-alkaryl or C;-Cig-
aralkyl, or when x = 1, R!' and R? may additionally
combine with the N to form a closed 4-10-membered
ring of carbon atoms and optionally up to 2
heteroatoms, or when x = 2, R! may additionally be
Cy-Cig-alkylene which may be OH-substituted at both
f-carbon atoms and/or may be interrupted by one or
more O-atoms and/or one or more NR? groups, Or
dihydroxy-substituted tetrahydrodicyclopenta-
dienylene, dihydroxy-substituted ethylcyclo-
hexanylene,

dihydroxy-substituted 4, 4'-(bisphenol A dipropyl
ether)ylene, isophoronylene, dimethylcyclo-
hexanylene, dicyclohexylmethanylene, or

3,3’ -dimethyldicyclohexylmethanylene, and if x =
3, R! may also be trihydroxy-substituted (tri-N-
propyl isocyanurate)triyl;
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propyl) amlne or alkyl/alkenylbis (2-hydroxyethyl) -
amine, alkyl/alkenyl({(2-hydroxy-l-propyl)amine, N-
(2-hydroxyhexadecyl)diethanolamine, N-(2-hydroxy-

3-octyloxypropyl)diethanolamine, N-(2~hydroxy-3-
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10.

11.

12.

lB%QWQni&Aiz-gg?lggjor a(kyérota9c1%e layer lattice

cation; n is 1, 2 or 3, depending on the valency
of M or, in the case of a hydrotalcite layer-

lattice cation, O < n < 1.

Stabilizer mixture according to any of Claims 1 to
7, where, in the perchlorate salt, M = Na or K and

n=1.

Stabilizer mixtures according to any of Claims 1
to 8, also comprising an enamine, an indole or

urea.

Stabilizer mixture according to any of Claims 1 to
9, also comprising an anhydrous hydrotalcite or a

zeolite.

Stabilizer mixture according to any of Claims 1 to
10, which also, where appropriate, comprises metal
soaps and/or, where appropriate, comprises one
other substance from the group consisting of the
polyols and disaccharide alcohols, glycidyl
compounds, hydrotalcites, alkali metal/alkaline
earth metal aluminosilicates, alkali
metal/alkaline earth metal hydroxides/oxides, or
alkali metal/alkaline earth metal

(hydrogen) carbonates, or carboxylates,
fillers/pigments, plasticizers, antioxidants,
light stabilizers, optical brighteners, lubricants

and epoxidized fatty esters.

Stabilizer mixture according to any of Claims 1 to
11, additionally containing a phosphite and/or
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phosphlte, polydipropylene glycol phenyl
phosphite, tetraphenyl dipropylene glycol
diphosphite, tetraisodecyl dipropylene glycol
diphosphite, tris (dipropylene glycol) phosphite,
decyl diphenyl phosphite, trioctyl phosphite,
trilauryl phosphite or (nonylphenyl;.s Ci12/Ci3-
alkyl):.s phosphite.

14. Composition comprising a chlorine-containing
polymer and a stabilizer mixture according to any
of Claims 1 to 13.

15. Composition according to Claim 14, characterized
in that, based on 100 parts by weight of chlorine-
containing polymer, there are from 0.01 to 10
parts by weight of the compound of the general
formula (I) and from 0.001 to 5 parts by weight of
the perchlorate salt and, if appropriate, from
0.05 to 5 parts by weight of a phosphite.

16. Process for stabilizing chlorine-containing
polymers by adding a stabilizer mixture according
to any of Claims 1 to 13 to a chlorine-containing
polymer.

17. Process for stabilizing chlorine-containing
polymers according to Claim 16, characterized in
that the chlorine-containing polymer is
plasticized PVC.

18. Process for stabilizing chlorine-containing
polymers according to Claim 17, characterized in



19.

20.

21.
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that the plasticized PVC serves for the production
of flooring, of motor vehicle parts, of
plasticized films, of tubing, of injection
mouldings, or of wire sheathing.

Process for stabilizing chlorine-containing
polymers according to Claim 16, characterized in
that the chlorine-containing polymer is

unplasticized PVC.

Process for stabilizing chlorine-containing
polymers according to Claim 19, characterized in
that the chlorine-containing polymer serves for
the production of films (including Luvitherm), of

PVC pipes or of profiles.

Consumer articles comprising PVC stabilized by a
stabilizer mixture according to any of Claims 1
to 13.



