;e3el21(()L,, 26H2T2a L WO 02/48249 PCT/ EPOL/ 14290 Stabilizer system for
st abi i zi ng hal ogen-cont ai ni ng pol mayention relates to stabilizer
~m xtures 5 enconpassing at | east aﬂﬂ@m@mﬂmmmﬂ“salt and an al kanol am ne
which are suitable for stabilizing %gnlcontaining pol ymers. For ,
exanpl e, PVG@sp2p4@89- contai ni ng pol y F’may be 10 SERIBpFE Hod | arge
nunber of additives. Conpounds of |ead, of barium and of cadm um are
particularly well suited to this purpose, but are nowadays controversi al
for environmendalp I 18B50NSs P4 t &2 Caks es b £ el Ind edo dert oo @i g (Cf .
"Kunststoffadditiver[Prastics 15 Additjves|], R Gachter and H willer, Carl
Hanser Verlag, 3rd Edition 1989, pp. = (see also 4th Edition 2001);
and "Kunst st of f Handbuch PVC' [Pl astics Handbook PVC], Volune 2/1, W
Becker and Braun, Carl r_Verl a 2nd_Edition, 1985, pp. 531-538;
2nd 20 K rk- el Ten ERY) TORSHTS 6 SRAR CafoTdbhROIEGy" . 4bh Edi ti on,
1994, Vob. khcdwmmasSiadidt zEesst pp. pdodiloodde Thet eand aherefore a
cont i nui ng . ef f Lye il{ze plizer mxtures
Wi ch ar e froa T ar e, P arana st o T a2t Aot ben found that
m xtures nadBfeERREoNeasRivHnePal ¥a9o? ani ne of the general fornula (1),
and from 30 at | east one perchlorate salt, in particular alkali netal or
al kaline earth netal perchlorate, are particularly highly suitable for
Stabi || 2i ng R GTFAERERt of F6 S pt Doget- CoR LAt RS PO VR M ¥Ebehe
i nventi an aceodisi Nt ¢d P Yva desr §é abharhbEer o fn xddf esveonplompognas bdbeast a)
one Poren oAl S S By, afa Dhs 0%l KRNGLEB LR oluthp fopapla (1) R2
suited to this purpose, but are nowadays controversial

for environmental reasons or because of their heavy
metal content (cf. ”"Kunststoffadditive” [Plastics

15 Additives], R. Gadchter and H. Miller, Carl Hanser
Verlag, 3rd Edition 1989, pp. 303-311 (see also 4th
Edition 2001); und “Kunststoff 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

N
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where x =1, 2 or 3, y =1, 2, 3, 4, 50r 6, n=1- 10 10 R1, R2 -
Lndependently H, Cl-C22-alkyl, - [- (CHR3a) yCHR3b-0- ~ n-Hr - [ - ( CHR3a
) y-CHR3b-O ~ n-CO- R4 , CZ-CZoal kenyl, C2-Cl18-acyl, C4-C8-cycloal kyl, which
may be OH substituted in the (3 position, C6-Clo-aryl, C7-Cl0~ 15 al karyl
or C7-Co-aralkyl, or when x = 1, Rl ang R2 may additionally conbine wth
the Nto forma closed 4-10- nenbered ring of carbon atons and optionally up
to 2 heteroatonB] eprewhékaroxapinRl may additionally be C2-C18-al kyl ene
which may be O+ substifat gdrat1 20(bpth (err)-carbon atons and/or may be
interrupted by one or nore O- atons and/ or one or nore NRZ groups, or

di hydroxy-substituted tetrahydrodi cycl opent adi enyl ene,

di hydr oxy-substituted et hylcycl ohexanyl ene, di hydroxy-substituted

4,4' - (bi sphenol A 25 dipropyl et her)yl ene, isophoronylene,

di met hyl cycl ohexanyl ene, anhexyInethanerne,_or
3,3'-dinethyldicyclohexylﬁet anylene and if x = 3, Rl may al so be
trihydroxy-substituted (Rt { qqpﬁ_ar.cgj.t. {yl]; 30 R3a, R3b =

i ndependently of one another, C Yky al kenyl, C6-Clo-aryl, H
or CHZ-X-R5, where X =0, b, or -C0-0-; —S R4 ¢+

Cl- C18-al kyl / al kenyl or phpnyl and RS - H, Cl-C22-aIkyI, C2- C22- al kenyl or

C6- Clo-aryl. The i nvent i on Tt her provi des stabilizer wi xtures 5
conprising at |east a) one perchlorate salt and b) one reaction product
made from a nono- or polyfunctional epoxide and fromamonia or froma
nmono- or spol yfunctional dialkyl(aryl)- or 10 nonoal kyl (aryl)am ne. Exanples
of the al kanol a nes of the general formula (1) are compounds where Rl and
R2 - nethyl, etW9Fr propyl, butyl, cyclohexyl, octyl, lauryl, tetradecyl,
15 hexadecyl, sxearyt 20beyB, aIIyI phenyl or benzyl, hydroxyal kyl and R3
- H, nethyl, gyL,lprgpyg oy Etgk ¢Preference is given to al kanol am nes
where RL - |aur tétradecyl’, hexadelyl, stearyl, oleyl, where R2
hydroxyal kyl . 18 £slarsd0possible to use ethoxylates 20 and propoxyl ates of
triethanel - and triisopropanol amne, or else to use fatty am nes of plant

or animal origi Preference is en to trial kanol.am nes anq
nmono- aIkyI/aIke%yIEﬁlaleﬁﬁpgﬁpﬁgg e (R3Caz %gﬂlnefﬁ =1, in
particul ar fattgaR%-awi]pes, t Rat (OHRE,) beeHRﬂeaﬁ{adCOmRée mrﬁhoethylene or

wi th propyl ene %fk? Cleer oggggzdﬁ &GT' mﬁyyﬁl table may be

taken fromthe i ne reacted once or
twice with 30 e@ﬁyﬁehetoiud@doﬁnmﬁhﬁ ﬁrppyhéhenoxCdéhoPﬁéwyb CorCio-

di pr opylsam ne rg@ﬁ%@glloafecwclto%sslmh gthyhenexoxi de ar yhd hgPropyl ene
oxi de. 35 Isoprop i1so0 ani né reacted once Or twice_wth

et hyl ene oxi de %?Ymﬁgﬁlbiﬁb9igﬁec8wpaée with the N to form a closed
4-10-membered ring of carbon atoms and optionally up

to 2 heterocatoms, or when x = 2, R!' may additionally
be Cy;-Cig—alkylene which may be OH-substituted at

20 both B-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 Rﬂ,Rﬂ,= independently of one another, C;-Cyz-alkyl,
Cy,~-Cg—alkenyl, Cgs-Cip-aryl, H or CHZ—X—RS, where X = O,
S, -0-CO- or -CO-0-;



4 Butyl- or dibutylam ne reacted once or twce with ethylene oxide or with
propyl ene oxide. |sobutyl- or diisobutylanm ne reacted once or twice with 5
et hyl ene oxide or with propyl ene oxide. Pentyl- or dipentylam ne reacted
once or twice with ethylene oxide or with propyl ene oxide. 10 |sopentyl- or
i i sopentyl am ne reacted once or twice wth ethylene oxide or with

propyl ene oxide., Hexyl - or di hexyl am ne reacted once or twice with ethylene
oxi de or with pRopylen€&i1eoxdHeyl A%l kapnexg¥ -PRenYi} i sdxyl ami ne reacted once
or twice with erhyl ene oxcde-H1kW | he prgpyd Bnen @Xi ghe. cdHent yary or

di heptyl am ne reacted once or twce with 20 ethylene oxide or with

propyl ene oxi de. |soheptyl- or disoheptylam ne reacted once or twice with
et hyl ene oxi Oeeofnwehbipnopykeheropirdeid@s ©chapliieerdnoetyl-agi ne reacted
once or Eyjcgomjth ethyggnf gx%de or with propyl ene oxide. Isooctyl- or
diisooctylan1ﬁ§p¥%3%?%d Nc&6r twice with et hyl ene oxide or with propyl ene
oxi de. 30 Nonyl a) oroni¢ noaythhdnaeteeagtedandce or twice with ethyl ene oxide

or with propylegg 0x{ ereéé@fﬁﬂ%#%%g?cgiﬁ§8@09¥$@£%;§958305§d once or tw ce

with 35 ethylene oxide or wt ene oxI de. or didecyl am ne
reacted once or twikelWeRCeiayRéenePoxide ardwf ramprBpynerecbxfgen 5

| sodecyl - or diisodgcybasingrr gaeyedneNEenL V4 ERyWM shy el hybene oxide or
wi th propyl ene oxide. Undecyl - or. diundecyl am ne reacted once or twice with
5 ethyl éfe oxi de or™AWeHLpY b?F%Léa%k?ﬁe. | soundecyl - or diisoundeoyl anm ne
reacted once or twice wth ethylene oxide or with propyl ene oxide. 10

Dodecyl - or fidadeey! aFt DRer 8351601 90ER0" oEVERE YLRD. 51 N¥beng gxi de or
(I) 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 1is given to
trialkanolamines and mono-alkyl/alkenyl-dialkanolamines
where R® = H or methyl and vy = 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.



| sododecyl - or diisododecyl am ne reacted once or twice with ethyl ene oxide
or with propylene oxide. 15 Tridecyl- or ditridecylam ne reacted once or
twice with ethyl ene oxide or with propyl ene oxide. Isotridecyl- or
diisotridecylam ne reacted once or 20 twice with ethylene oxide or with
%ropyl ene oxide. Tetradecyl- or ditetradecyl anine reacted once or tw ce
with ethylene oxide or with propyl ene oxide. 25 Hexadecyl- or
d|hexadecylaﬂﬂhélreaét@ébéﬁﬁga@ﬁn?mF@éCﬁﬁﬁhoé?ﬁyPénéwé%ﬁdalﬁh with

propyl ene OxégﬁyléEéagﬁEME o?rwgtﬁcb§959¥56€‘BQLH@aCted once or twice with
et hyl ene oxide or with propyl ene oxide. 30 Ei cosyl- or dieicosylamne

reacted once or twce wth ethylene oxide or with propyl ene oxi de. Docosyl -

or did0005y|Bﬁbb@tpEaCb@ddegﬁthylﬂhiﬁeW&éBcﬁédethbeﬁﬁ exiide @itwi th
propyl ene oxi N—nethglbut% n%ﬁe reacted with ethylene oxide or with
ut'y

propylen ox?ggylen% RESERy P nPhEPY E§REeXKAEN et hyl ene oxide or with

propyl ene oxi de. AIIyI or diallylamne reacted with ethyl ene oxide or 5

Wi th prOpy'ePSnQ HCEQEXthiaﬂiﬁE°E¥%g€%§e éSéCE?dtQQES Qichwi ce w th

et hyl ene oxi dé o ne oxide cenyl -
d|octadeceny$§hvh@n€e95@da @ﬁc@lbh pwppylan@hoe@ﬁylene oxide or with
propyl ene oxi de. Benzyl- or dibenzylam ne reacted once or twice with

et hyl ene oxide or with propyl ene oxide. 15 Cycl ohexyl- or dicycl ohexyl am ne
r eact ed ¥ncel BPPERF e~ WPEhdeL APPEREY bR oF CRFERIPPBEGI BHe L% FEe.

N-net hyl cycl ghexykeniyneneeagtiad wit hiehhykepelexedex@ae20 with propyl ene
oxi de. N-ethyl cycl ohexyl am ne reacted with ethyl ene oxide or with propyl ene

oxi de. 25 4-Vinyl-1-cycl ohexene di epoxide reacted twice with diethanol- or
di i sopropanolieryhe. obi dybkgpéanadeeneadtepornde peatwédet wiite with

di et hanol - Oétg§i§88r89§88|égiwgthBBropylene 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 diisocheptylamine 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 diisooctylamine 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.



Bi sphenol A diglycidyl ether reacted twice with diethanol- or

di i sopropanol am ne. Trisglycidyl isocyanurate reacted three tines with 35
di et hanol - or dii sopropanol am ne. Preference is given to

trial kanol am nes and nonoal kyl / al kenyl di al kanol am nes where R3a, R3b,

% ndependently of one another, are Hor mgethyl, and y = 1. 5 It has been
determ ned that conpounds of the general formula (1) where y = 1-6, i.e.
havi ng up toléoﬁéﬁggreﬁé gibapdepEtaBénct heagieAocgEeupraftiickewith

hydr oxyl - subé%hgyéﬁe 6@&@@”o§tgﬂthabﬁog§§EHb dgiAMC stabilizer in

conmbi nation wth a perchlorate salt Al so useful for the purposes of the
i nvention are conpounds of the general formula (1) where x = 2, i.e. which

contain two bMdé@ Ya|5!'dﬂhﬁde@&@ﬁﬁin@ekeﬁekéﬁubﬁceEéQWﬁbQ&etb@kﬁOf i ncl ude

N,N,N,N-tet 15 hydr o h | enedi,am ne,
NN N NS ¢ b FKEEPSngHEasy OT. Leby PFEPH)EBROG AR NG

N, NN, N -tetrakls(2hydroxyethy|)propy|ened|anlne or
N

N

\ ,N N -te y nediapine

NN N ecia ?W Ok P AR LT AR NS EELECORBE, o uiescy i ons of
1, 6- hexanethyléheetbv eng- @gﬁdﬁepﬁyWéhédpaﬁpmée@e Oﬂé§sect|vely,
neopentanedlanlne with ethylene oxide or with propyl ene oxi de being
preferred, or anal ogous reactions of bisam nonethyl cycl ohexane,
isophordeduBﬂ?ﬁéyla 2r_ gL SRPRGYLBPLPBhERGFREENRRESOPT2EWCE with

3, 3" -di met hyétdydendi apiiaedoeyel eheyybppt bBaseoxAaeording to the invention
it is also possible to use conpounds of the general fornmula (I) where x =
3, i.e. those which have three hydroxyal kyl am no groups per 30 nol ecul e. An
exanpl e herelssdbbdecpitodact dofisadpdacyilenint teasgkycbdygk bsotyaperate with
nono- or die o] r r..dipr e al kanol am nes of

t he general g?EUFEHkpgngreggggcggngggﬁa nggvaﬁkagﬁeaghenlcals or may be
preparedy known net hods, by N-al kyl ating a correspondi ng ami ne or amnmoni a
(cf. Kirk-Ohpegec QL 02 d@hk@ﬂ@b?ﬂhﬂ@ﬁk reaBtE¥appkesqef tiyheepyetear red

al kanol am nes_of _t g ral for é & are tris 2 hydr oxyet hyl ) am ne,
tris(2hydr ox§FRY bPBRyPYAfAfNET BFE 2pﬁ 5| 6?98tﬂ§F 2- hydr oxy1- propyl am ne,

N- n- but yl - N, N—bIS(2 hydroxyethyl)anlne

N, N- bi s(n-bu yd X h

N (3 nbut vl odb o hoseuly b eI AR R among Beacs e g T Sn e,

N-(1,3- thydt@xyeZWhyursk?méehyl0219sopylyiNhthgpzlhydroxyéehyl)anine,

N, N- bi s( 2- hydr oxyet hyl ) - Npal m tyl am roxyet hyl ) - N- st earyl anm ne,

N, N- bi s(2hydr oxyet hyl ) - N- st earyl am ne,

N- ( 2- hydr oxyBe Ry RYABY pHoPEi Bk GeERGPBFpeRrRENReTERCEd once or twice

bi shydr oxyi septBp¥tBypehazbRedandrpi@dHchsopl/1ERe beaeki.on of glycidyl 15
ethers with nono- or dial kylam ne or anmoni a, and al so the al kanol am nes
derived fromthese, such as ethanol am ne, diethanol am ne, n-propanol am ne,
isopropahblaﬁénedenymFpompdmbbaaﬂaeymamhsedkpaopadobaabner 20ivery

particul ar p&g%ﬁngﬁglbﬁegbﬁﬁae aggkhlggogggg#gtéxgﬁ <ol efin oxides, such
as octene oxi de, decene oxli decene oXi , tetradecene oxide,

hexadecene oxi de, octadecene OXIde ei cosene oxi de, and docosene oxi de, and

al so epoxyst gatyheal,eohgk wibbrduethanpkneokcdetdiyl s@REOB2NGLARFLNe. These
conpounds haV|Qg aﬁﬁygltloned OH fung %hon at goth ends of a relatively |ong

al kyl chain, V& SRS dPExFReRAdECT) BFBPHaRBFanFhES -

N ( 2- hydrooxy- 3- octyloxypropyl)dlethanolanine

N(2 hydl’ OXy- E gg%%hoxggr 89%%% Qﬁin la@ea%tegj %gce or twice with

(2- hydr oxy- 3- ¢ yF Oxypropy anol'amne

bi s- N( 2- hydr@k?yBEphenyndxyprowythephanaﬂ&nen@xad@ particularly suitable as
a conponent in the stabilizer systens of the invention.

ZZZZ

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.



35 The list nerely gives exanples and is not intended to be conprehensive.
9 The perchlorate salts are known to the person skilled in the art.
Exanpl es of these are those of the formula M Cl04)n, where Mis Li, Na, K
My, Ca, Sr, Ba, Zn, Al, La, Ce or a hydrotalcite layer-lattice cation; pis
1, 5 2 or 3, depending on the valency ofMor, in the case of a
hydrotalcite layer-lattice cation, 0 < n < 1. Use may be nade of these
perchl or at e ¥aptbylhutképmingr reastedmminhy eshydenecepraddeorms wichg, as sal t
or as 10 solﬁgggplgﬂemgkgeegr in an organic solvent or absorbed on a
support, such as"PVC, Ca silicate, zeolites or hydrotal cites. Exanples of
such perchlorate fornul ations are al so perchlorate salts conpl exed or

di ssol ved ushngyalcehobsa(poiyalise epekodaxiiitRsptay1sbeUsikAgeebher

al cohol s or ester _alcohols or,crowm ether. EP 0 394 547, EP 0 457 471 and
WO 94/ 24200 W& ErPBBPX fiBF 8mb8Ginents. It is preferable to use

sodi um pot assi um perchl orate 20 salts. The use of defined ethanol ammoni um

perchl orate f . i .di_scqol orat.i gns _of _chl orine-containi ng
resinis kno§§E¥§%H§SP8iS%§?gZ§%}g %g%gﬁ%g 8P§ezgrp5W&ﬁFoWég sal ts havi ng
an ammoni um sahylsneuckire, owhiwéhhapeopbtianrabkédby addition of primary,
secondary or tertiary ethanolamnes to a perchloric acid solution. Amoni um
perchl orate salts are generally heat and_shock sensitive conpounds and

t her ef or’d haPpbareacBylcePralhCe%preSPRE¥LRI$RE WARERSARRESSt REM unsui t abl e
for |arge-scakecendushre8hyappki eatidensri fiphaptbpy1phecessyeg. The

i nvention al so provides conbi nations of the 35 stabilizer m xtures
according to the invention with at | east one other conventional additive or
stabilizer. Bhezyhveoti dnbtheyéhoieel nekuded oconbi nat tensecofvithe stabili zer
m xtures enc i ng.at sLeast hlL.gtate salt and at |east one
conpound of % e9g§%§r3?39%rﬁglgQFﬁ)pﬁ%EKE§b8Iégéggbne ot her conventi onal
addi tivelor stabilizer. Preference is given to phosphates, polyols and
d'SaCChar'dec§&§8H8k§lr5pglMQbQ&hoﬁ@ﬁE?Hﬂ@ﬁe bydretal shtescrzeqhkikes

(al kali netal  al um nosilicates and al kaline earth nmetal alum nosilicates),
fillers, met¥ltRo8pRYLIENRaPFIARL QF WAERaPKSPYhEN8aPER /et al conpounds,

| ubricants, plasticizers, pignents, epoxidized fatty esters and 10 ot her
epoxy conpoupds ntioxidants, UV absorbers, Light _stabilizer opti cal

br1 gt ener s AnRCbloh gt SOaHY 52T bRE, TP ar SpF &F B BRBE PR gPTER%: B
epoxi di Zéd faeitly mcpdylénestsideand ot her epoxy conpounds, polyols,

al kaline earth netal soaps, zeolites, hydrotal cites and phosphates. Very
particular preference is given to phosphates and phosphates in conbination
wi th pol yol sN-ahbYarE6l 0B EihpBiBas T RpaEetaréthesthider80PKEES. OZ0 The
possi bl e reagttRnpobppreducbgigk.t he conponents used are al so enconpassed.

25 4-Vinyl-l-cyclohexene diepoxide reacted twice with
diethanol- or diisopropanolamine.

Dicyclopentadiene diepoxide reacted twice with
diethanol- or diisopropanolamine.

30
Bisphenol A diglycidyl ether reacted twice with

diethanol- or diisopropanoclamine.

Trisglycidyl isocyanurate reacted three times with

35 diethanol- or diisopropanolamine.



Preference is also given to stabilizer m xtures which 25 additionally
conpri se an enam ne, an indole, or a urea. Exanples of suitable conpounds
are 1, 4- but anedi ol bis(~-aninocrotonate) t hi odi et hyl ene gl ycol

bi s(aam nocrotonate), 2-phenylindole, 2-phenyllaurylindole,

N, N - di phenyl t hi ourea. Qther exanples arge described in 30 the applrcant S
Cerman patent application 10l 07 329. Exanples of additional conponents of
this type arBrgfsrencandsegpiannéd strialkanelamiage babomofiohlkyldndbook of

PVC For mul at kngen ngalﬁanwﬁﬁﬁiﬁﬁs 4ABRe3RIW I8y & R08Sen oMk YOr k=1993) .
11 5 10 15 20 25 35 Pol yol s and di sacchar’i de”al cohol s Exanpt es of

possi bl e conﬁBﬁnﬁ§°BFth|§r€yﬁe05r@?tﬁeﬁtaépgtMrrtél, di pent aerythritol,
tripentaerythritol, trinmethyl ol ethane, bis(trinethylolpropane) ponvinyI

al cohol , bis nmet hyl ol thane) tr| t hyl ol propane, ars
al cohol s.° E%hé%@ E%Fﬁf PERCBLPEg geﬁ ¥8mP gn ?sagcﬁgg @nﬁFé hols It is
al so possrbléotmumae mmlyhbreyyupsl -syich.as sevbngohpsybuﬁ manni t ol syrup

and nalt|toImégﬁygengxggﬁpggaggt&hgnagggng%% n%ggfg X§O§hused are from

0.01 to 20 par van ageousl parts by wei ght
and in partrbmﬁa©XYﬂoﬁuOSElt©t§d parbgnbytmerghre baeédloas1B¥Cparts by

vei ght of PV@%aSi!Ek@¥'1906meEH9§185TQ§§ﬁ goptatA1bbgr@l yghdyl group
-CH (CHz)---H R2 R3 bonded directly to carbon, oxygen, nitrogen or

sul phur % ons, erther where both of Rl and R3 are hydrogen RZ i s hydrogen
or methyl anglBo=uSe®ulwWiere R padpB3etoget hae @h@en@ﬁZnCHZe or

- CH2- CHZ- e dr ogen _and b IS preferable
to use egcrﬁ?@p88H%8uﬂ kﬁgvﬁﬁﬁefag FBﬁ@PEan#p Wgﬁﬁg Xkb ver St is also
possi bl e i n phioki pbatbdnuseoghydrrdylategpenhds bawviipng pae, three or nor e

functi onal Q&SEBE?%%BeEkﬁm?ﬁggoghB?EE%V1H?98d8f dhgkychdyk ggg&ggnds havi ng

aromatic gro g S usé erm nafl conpounds are
preferabldy af rba§r08Y§tbaﬂﬁetbyéﬁéﬁdbﬁvlﬁﬁonNONle0N50t9§rﬁ§l§¢2me|ght

dvantageoushydiég 1- bQoé%lPéEh?lQMe&@hﬁBhea”g NDnpagtLedkaphisqml to 25
parts, basedhggr%gye prop gedlamlne or N,N,N’,N’-tetrakis (2-

hydroxy—l—propyl)propylenedlamlne 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 per

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).



Hydrotal cites 12 The chem cal conposition of these conmpounds 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. Compounds fromthe hydrotalcite series may be
described 5 by the foll ow ng general formula M+ 1-xMB+x ( OH) z (Ab ) x/b
d HzO, where Mz+ - one or nore of the ngtals selected fromthe group
consisting of My, Ca, Sr, Zn and Sn 10 M3+ - Al or B, A an anion of valency
n, bis a nukbenpiesnpi- pheopzefezrgdsalianglaminabepts tbm geperais

Preference isoghVel {@)CappoURds (pih débx gkhyl 204ne, HER35,(2CHBCO0
C6H5C00-, 03z CHONE00- - 1¥P03- o HPO4z- ;

Exanpl es of ﬂ¥ﬁF8§¥r&|PEQ ¥ﬂéaﬂié88 bBﬁéé hE@QOXI?HQGlé -p “JydrRgR-, 5A12 (

§T20313 C031-8 goﬁgmgmige , 1 N}nr baayﬂNth Ai@g@ -hGR2oxQE2AYv( ) 8mh2§é634wggz
n

5- 6H20 Fqbbrgkﬁan?éﬁlBpgggéfg?i26€y§§°§V9EﬁyggaPﬁ§efogréaf g types:

Al kam zer 2,bltkaokge- PyesezyeﬂﬁpnbﬁymMaN,HHUih{Qﬁh@@kbkpbnhymméified

hydrotal ci t ji | i I d.

Zgolr?tgsm(aleumiﬁgg]lﬁwé e b e R R e e o

netals) Thesblﬁﬁ9 bﬁdd@SEﬁtbﬁa bpinhe NoNtbibnhg-pedepaketbyiu-i-30 MX/ n [

(A102 ) ﬁgﬂﬁliyYLmlﬂthN Wbgk g (P- h§d£8§yé9§99? gno&e9lgﬁ&hen M Mis an

el enent of t first _or second naln roup, Such Na, Mj, Ca, Sr or
Ba; y . 30 isNaNnb#bét RYERPBHYSLLBLIAS! EF%ﬁéyéﬁmynﬁroﬂvﬁ Blgséro 1.2; and w
i s a nunber hyoppRyeohd00-NpseterabhyihepMNO.(3-h0d30xy Exapmbes of zeolites

are sodium al unm nosilicates he.fornu B All 204g 27 H20 [
zeolite Al ,mﬁﬁgﬁﬁgéﬁ%cﬁﬁ ﬁZ?%bi s}ﬁgdﬁﬁﬁy k prgp&?%g é 1t%04 [ sodal ite]
© NaB6Al~Si 300¥2h24reRPet NgBpiBSrdn (06 oﬁ4bk§ﬂydhh&@éb¢ﬁ8024m80 16 H20:

Na16A116S;3§§g§ ﬁéglg%4a¥§béfzeo §51§ gﬁé regéglggook §?§L£&9l5 Yl

Na86A186Si 1
15 ethers with mono- or dlalkylamlne or ammonia, and also

the alkanolamines derived from these, such as ethanol-
amine, diethanolamine, n-propanolamine, isopropanol-

amine, n-dipropanoclamine or isodipropanolamine.

20 Very particular preference 1is 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 fB-
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)ethanclamine 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.



or the zeolites which can be prepared by partial or conpl ete exchange of
the Na atons by Li atonms, K atons, My atons, Ca atons, Sr atons or Zn
atons, for exanple (Na. K) | QAl 10s~22~64 20 H20 ; Ca4.5Na3 [ (A1l02) 12
(Si02) 12] 30 10 H20; KONa3 [ (A102) 12 (Si02) 12] 27 H20. Very
particular preference is given to Na zeglite A and Na zeolite P. The
hydrotal cites and/or zeolites nay be uséd in anmounts of, for exanple, 0.1
to 20 parts By veeygtnloustexpabientty knawnotaotharperpynwekghiednd in

particular Oi] {9 %P@rtéxm%!\@é 95f tl@@§§da98 109spap sty wekahi 50f
hal ogen-cont ai ni ng pol lers 20 Fillers such as cal cium carbonat e,

dol omi te, wof|esPdnit ¥nexggNedBummioxNde, KmadfesCam Rydr 8girdén sflircat es,

china clay, 18 e 3bass h{BFecal8lessl @ﬁlslat\@ﬂdefb@tlionm gaisnetal oxides
or netal hyq%OX|d s, ,carbon bl ack, %g % ite, gck flour, gl ass
e

eavy s
25 fibres At FRERAHNS ha Kkt BUCY P f%r%ﬁcel?stﬁ?v%ﬁsgo chal k
(HANDBOOK Cro P\ bt ATt NEe Elayer W aksdoe Jobtiboly | @y<&nSons, Inc., 1993,
pp. 393 - 449) and reinforcing agents ( TASCHENBUCH der Kunststoffadditive
[ Pl astics Additives Handbook], 30 R Gachter & H Miller, Carl Hanser,

1990, pp. 54&s¢nmay be Thaed¢ i ¢f etkesmyrbechitedata aabunt snothpieferably at

| east one érP&ué"’%&ﬁEoni% eﬁé@u”ﬁ?{é’rédtfo%%’@ pgr&s Qé‘ Sa1eLght o

expedlently 5 to 150 parts by weig partlcu ar from5 to 100 parts
by wei ghf, = b Bn 139@ HRFES DY m@rhtoma@% solyanieal 2ksapaetet al
soaps are prénved is ﬁwﬁtaj §@élb0a<§|@¢7©§ c@rgiﬂ@@w, ofcbeiabbvety | ong-chain
carboxylic ﬂavéﬁ %% ag$ es_of these aIP Stearates and 5

| aurates, a U ?%%T%s $sbrSHel PTE goﬁﬁB?t-chain al i phatic or
aromatic cahhmmwdamfmmﬂsarsuaDSQSpanemICratedsaptspt@mpbeaeddorbutyric

acid. val erig: a6l o foxeng) o gt sOLRLEyBEL S, conpligy pcl dyraboni c act d

succini c aC| ari ¢ ac ’fu acrd ric acid,
ben20|clé0|dJSSQQ|Q@¢¢t @k¢@h0bﬁt%al¢%t%£|@éCOh@h$n@rl¢r©@na@tﬂer

trinellitic @eid, 3@¥r9@?||E§'@ aci dg 7 Vet gl sywhs g 904 de ber BBt i Oned are:
Li, Na, K M, Ca, Ba, Zn, Al, La, Ce and rare earth netals. Use 15 is

frequently ﬁﬁﬂﬁ%ﬁe@ﬁpé%m?%ﬁssynerglstlc m xtures, such as bariun zinc
stabilizers, nagne3|un12|nc stablllzers cal ci un zi nc stabilizers or

cal ci um mag siunfzin P |zers % nmet al soag na% b§18§§€ ei t her

al one or in ¥ xtUress %ﬁa Ver VY ¥ of 520 Bnkph  wet AF RBapetrE%FBund in

U | mann'2® Ensyktopedi a of Industrlal Chem stry, 5th Ed., Vol. Al6 (1985),
pp. 361 et seq. The netal soaps or a mixture of these may be used in
amounts of, for exanple, 0,001 to 10 parts by weight, 25 expediently 0.01
to 8 parts Bihewigmtorf pdefived aethape %m%@+ymop@50bbosabarﬁ@lby wei ght ,
based on 100f<p@r;5§ewbé'nﬂmghcﬂ1@éofyﬁiatfd>mlbfn@ﬁ%rma abkehinengarth netal
conmpounds 30 For the purposgs of % ggegggi gventlon these are mainly
the car boxyl B¥¥5" of S t FHECHR i HECBedbri b e, CBUESAIED 26Fr espondi ng

oxi des an, respeciovety, sayds oxadesgoan canhonatessaM xsurestotet hese with

organi ¢ aci dg, ate a8 PPSFhRb e F¥OURLES: 8L o himary, 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 or stabilizer.
The invention therefore includes combinations of the

stabilizer mixtures encompassing at least one



35 NaOH, KOH, CaO Ca (OH) 2, My Mg (OH) 2, Sr (OH) z, AL (OH) 3, CaCo3
and MgC03 (and al so basic carbonates, such as magnesia al ba and huntite),
and also fatty-acid salts of Na and of K In the case of alkaline earth

15 carboxyl ates and Zn carboxylates it is also possible to use adducts of
these with M or MOH2 (M= Ca, My, Srigr Zn), so-called "overbased"
conpounds. In addition to the stablllzers according to the invention it is
5 preferabl ePedchserarrafpliefBl ehar beryLaras, camrabndeoéaithlk net al

carboxylatesg@ﬂgégm @bHﬁh@hUWE§a&@@KYB€t@éas%ughbcéﬂhérExa”p|eS of possible
| ubricants are: nontan X atty 10 acid esters, PE waxes, am de waxes,

chloroparaff?ﬂgveﬁF§€8? a@étéﬁgeaﬁa éFRQF#ﬁéeéarPﬁeﬁ€F§PC§oéﬁs and fatty
ket ones, andgatsn tbephubphiaﬂk$ pO&y@QﬁbahatdQBSthaEhGe|uhbbﬁaﬂhs, listed
in EP 0 259 7 3, éaiCiU”‘Stﬁ ratE S E E Fred 15 Plast|C| ers Exanpl es of
organic p asglg?% qrePYhRosa: f 3%1? aLFoEPow AGOGF5aEs (A % Pt hal at es:

such as prefmetblyatium2neshylibexygk, aBf diksbnorykaand deksadecyl phthal ate,

G 2ot hyl nexyT " Bh Ral BLaC Bl RPECat Le8horoF - hERAPSt o7 - BroP Eisodecy

pht hal ate). ®)dEsikasing aarphameéaéléambonyﬁse dobddécanhs25 particul ar

esters of adbPé§tléZ§é§bC BEgﬁ@H%Q'Ceﬁ@k@dlEééf?é%?byegte%sehﬁﬁ|heXy'
adi pate and di i sooctyl adi rinmellitic estefs, such as

tri-2- eﬂﬁ&lh%&??rt?Pﬁ§YIFP§P@un??rléBHé@ﬁFd?PFﬁelpvtébéoEﬁﬁ%ﬁure) 30
triiSotridecylghtlﬁehbklakerstrbpﬁ@@élybrtghﬁehbkéabﬁd(Bﬂ&huhq) and al so
tri-C6-C8- alkg tri-C6-d o-alkyl, tri-C--C9-al kyl and tri-C9-Cl1-al ky
trimellitate>9C3hbn abbreviations are TOTM (trioctyl trimellitate,
tri-2ethyl hexyl trlnellitate) TIDTM (triisodecyl 35 trinmellitate) and

TI TDTM (tr"§9££i9§ éié@@kéhgétﬁé E%eﬁpeéyeBBQEBhEEéeE§t8§hSE§eare

primarily epoxi |ze aturate aci d 8 oxl di zed“soybean oil.
16 E) Pdﬁ&ne??%eﬁﬁaéﬂﬁcPE€?§ ePﬁéYc@ﬁﬁﬁﬁé@ﬂsstEP Vﬁéswaﬁékﬁéﬂ§efor

preparing pOéagﬁﬁemeQA@sgbgpéer§eat@teglcapaeéyht@la@gdgndsuch as adipic,
phthalic, azelaic or sebacic acid, diols, ropanediol, 1,3 5

but anedi ol , 4"ASBut BRRdi bPLY1PBThéKHARY; § Fe%ﬁéﬁﬁéﬁt§F gFVEBItSnd dlethylene
gl ycol . F) Pbhospbbtteseshedrshoaptdeteni thonombihhesenest ehspbiygilgen in the

b ti henb LEi Addi t
aboueront s ongt Jeashentugh, e kunshaeltaddillvey LeByastics At lves
esters &0le trlbutyl phosphate tri-2ethyl butyl phosphate, tri-2-ethyl hexyl

phosphat e, tfh&hﬁ8£9§5ﬂ¥|rQQ@%EBﬁtsf rSBB¥£996¥|tﬁbpééﬂﬁanRQéphate
cresyl di phenyl phosphate, triphenyl 15 phosphate, tricresyl phosphate and

trixylenyl pRBePhare. 2ppefereRrB2FEegiven to 2-triethyl hexyl phosphate and
Reof os 50 and Reofos 95 from C ba Spezialitatenchem e. G) Chl ori nat ed

hydr ocar bons & graffc i 2012% Fydroc?rbogs l anoest < ‘gicgutyl
ol eate, phend g ThYIGI &8t 8-5PefFARYdFSf OFFAFYE26F Bt & 358 W
al kyl sulgshonatiéstionally comprise an enamine, an indole, or a urea.
Examples of suitable compounds are 1,4-butanediol
bis (p-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 1993).



J) Gycol esters, e.g. diglycol benzoates. 25 A definition of these

pl asticizers and exanples for the sane 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 Technol ogy", W V. Titow,
4th Ed., Elsevier Publ., 30 1984, pp. 1fp - 170. It is also possible to use
nlxtures of different plasticizers. The plast|C|zers may be used in anounts
of, for exanpbeyoks:andodpapechayidai gheohekpedi ently 10 to 20 parts by

wei ght, basetk o 198 @ﬁrﬁaésQYbY\@' s&hp@un@é Eththgtg eragemrigid PVC
conpri ses preferabl artlcularlgggrefera F

up to 50,
pl asti ci zer PPt %%r%FgngQ}zeglpgnﬁ?eﬁYEHEh SuFFéB?%¥§ﬁg¥FQﬁ&E§lare known
to the skilledimetketsletxanp| esioftihoegaplclprgpents, apelyiv@dylpi gnents

based on_zircpniu OXId BaS and_5 |ithopones
(2 nc sufphi Garalrt tnr SE1 bhatesy EaPBoREnF BekEt L bon. B1REROE an un,

di oxi de nixtwm@srsnr@ug@X|db09hghent@f hess, prFefeBancSbisO@iveén203,

spi net s, squja§hgo@gégcg%gglggdafggﬁ$iSgreen Cd(S, Se), ultramarine bl ue.
Exanpl es of organic pignents are azo pignents, 10 phthal ocyani ne pignents,
qui nacri donel i bPremt 80 pesyiehe B gent BOLHPkeS BBYPF ol BPYRT @Fe pi gments and

ant hr aqui nong, pb oEBNt Syrdb Ozmbin It 61 08|, 288 é@&%&&@ké@ pyefigrred. A
definitiaon and fuIther descriptions are found. in.the "Handboaok of PVC

For nul ati’ng"2*#R1e9 504y tRS ofMOYBHA @96&9%%@ SNéRF%’F‘Re 15078,

Phosphat es C@g@nltoph@Sp@ﬁteSb@reek@bmm @@eaﬂba@ezes$yfﬁrom 0.1 to

chl ori ne- coq% nép spglymers | es_of Egefe a e tri QCtXP tridecyl,
tri dodecyl rlsgeary? ri phenyl,

rldecyY w?r?pen?a ecylpafFlo ey
trilauryl, tpant@swy welgbtnoh§$@@e@yl)OOtpastQ,hyt@ei@htybphéﬁgL) and
tricyclohexyl phosphate. O her suitable phosphates are various m xed aryl
25 di al kyl or_al kyl diaryl phosphites, such as phenyl dioctyl, phenyl

di decyl ! phéﬁﬁﬂlﬁ%ﬁbﬂ@@&&Q&%ﬁényl ditridecyl, phenyl ditetradecyl, phenyl
di pent adecyl, octyl Bi phenyl, decyl Bi phenyl, undecyl Bi pheoyl, dodecyl

Bi phenyl , trThbmglc@mpaanythet@lyaﬂezylgB@uB|phemu#——@ap | ,Bi phenyl
ol eyl Blphenyl stearyl Bi phenyl and dodecyl blsQZ 4-di qu utylphenyl)
phosphat e. Advantageous use may al so be nade of phosphates of *various di -

or pol yol e ne o
polsdlgro;ylene d?y%% Qﬁf% ?bp%Q %gieogg%?églg%%g%§$93?g:%g% gﬁe gl ycol
di phosphite, a%@m%(d¢b?%®9I@h@rﬁl?@gm)oﬁh%sﬁﬁéiéﬁ B&er AysRgiedl-c el ohexanol

decyl di phospdlif gardgih apBIAYERY1 ad8 IQYQ'@h@i(aﬁlQér@URﬁ)%VrﬁiWyet hyl
dlphosphlte tetrane h Iolc%clo exanol non%IphenyI d|p ghlte,

bi s( nonyPLpherF§ IR ¥ + 7+ Fret bt Gt B opanef e phoshhit e R2bFaeE2- BatB8dyet hyl )

di (trinmethylloygropameandi phosphyt @, 0ob 1ri s(hydroxyethyl) isocyanurate
hexadecyl triphosphite, didecyl pentaerythrityl diphosphite, distearyl
pentaerythrityl diphosphite, bis(2,4-di-tertbutyl phenyl) pentaerythrityl

di phosphi t e, Tants apsef aFxlple e50 o se hebec pivspharesuadd beyknal kyp phosphat e

10 ni xtures mn@mﬁaf%rglgﬁgposyéw@@eﬁH1§@91§85|ﬂsa ﬂ>o§El$rQ12nl3Has z-) 1.s
or LCEHI~-C6H4 zP C{ é % . ~C9 11H19 23 )
1.5 25 pr1nc1ple to use glycidyl compounds av1ng one, t

or more functional groups.
Use 1is predominantly made of diglycidyl compounds
having aromatic groups.
The amounts used of the terminal epoxy compounds are

30 preferably at least 0.1 part, preferably from 0.1 toc 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




Exanpl e anounts of the organic phosphates used are fromO0.01 to 10,

advant ageously fromO0.05 to 5 and in 15 particular fromO0.1 to 3 parts by
wei ght, based on 100 parts by wei ght of PVC Epoxidized fatty acid esters

and ot her epoxy conpounds The stabilizer conbination of the invention nmay
*20 additionally and preferably conpri sg At | east one epoxidized fatty acid
ester. Possible conpounds here are especially esters of fatty acids from

nat ural sourldes qifeatitap laciannyp sideirdrdes) | thamsh casnmyads)llls dmcmapetsceed oi l.

However, it ti% aliS0 ReSSIP&A0 ! %&mmﬁ ff
epoxi di zed but vyl oI eate. Use may al SO |zed pon ut adi ene

s epo
and pol yi sopterfe 00%: 1fsi i Gl |8rﬂ%a§§iftWOdI3%//3¥&d35}xyl ated form or of

gl yci dyl acrodmpcirand orcithd mewlaaee ASr 1EMna Pro€ RO yFBsed These
epoxy 30 COE}B’ uclnds y al.so have b e lied to an alum no salt conpound;
ct fg’gel

in this ton WY GeRA B2 Ant i oxi dants Al kyl at ed
nmonophenol s M*&.;gM*2, @H)i,- t(@&PT)-hut yld4+ et hyl 35 phenol ,
al kyl t hi onet E}y henol s, e.g. 2, 4dioct yI t hi onet hyl - 6-tert-butyl phenol,

al kyl at ed hy UI nones, e.dg. 2 6-di -tert-butyl - 4- net hoxyphenol ,

hydr oxyl at ed! fhmmnph@rxylmoetmerﬁs the qetd 12 -ddliegties| Eroml G he group
tert-butyl - fahy alkyl iden sphe s, e.g.

2,2 -net hyl éom‘t;s ter?%)MLﬂ d%y n%t?h?lmphenol ) benzyl conmpounds, e.qg.

3,5,3,80. téﬂtraﬁe L 99t Wr- 4, 4 d| hydr oxydi benzyl ether, hydroxybenzyl at ed
mal onat es, are.gn @Inq@rﬁwyﬂal%r%yblrﬁ(3 5-di-tert- butyI 2hydr oxybenzyl)

mal onat e, hydro ybenzyl ar onmat
1,3,5-tris(3,5- % f Wﬂrlogybenzyl )-2, 4, 6trimet hyl benzene,

triazine compeundss OeEg 2, 4b| soctyl mer capt o- 6- (3 5-di-tert-butyl-4 10
hydr oxyani | i no) ogphonates and phosphonites, e.g.

di met hyl 2, d| -tert%bgﬂbel%zﬁ%gr oxybenzyl phosphonat e, acyl ani nophenol s,
e.g. 4hyﬂro>a;1eef@rr@mda deS Gaisteay § fcompounds with

bet a- (3, 5-digrer t- l@tglt | 18 rq{)@()gherb'ﬂla)dgy pi e &Rel deobet a- (5-tert-butyl -
15 hydroxy-3-neth enyl El onj_c

et R e B Sy e AR diRQY, 51 8FR%H

3, 5-di tert - myays14-shydr oxynphanylaerid aracid w th monoor pol yhydric

al cohol s, ani.des qf beta- ( -ditertputy dr oxyphenyl, ) br opi.oni c acid,
SUCh as, f0?12§3 e@gqrﬁl(tééz 1%'[‘?20 (l?, Bg4 55312 5'% é%3 ? gll'lzdo Pll),

N, N - bi 8¢ 3, 54dicCeAtl-but §O>-AHh@dr axypheAybpr 8p@imydO:héXadet hyl enedi am ne,
vitamn B (toeomhginal) a0dcderg albveny EXaIBles. ah dhe@mauelsoof the
anti oxi dants used -are from parts by “wei gﬁ c?vant ageously from

25 0.1 to 10765afrrp§rt§quné@gmp@iﬁﬂwqﬁarlﬁ QD fromte £Qld & ig ts by
wei ght, baSngp@% :1Q0 1R it-fe DY \A@ugJEmlozfexP\éC 930 aﬁ%&nb@{ Yourld dright

zhgtﬁl nggr? Cﬁ% g—i}}%fjﬂ} hese ajE %ygdz gdrox% benz)OSO triazoles,

2- hydr 02y be azvphiane $yasiterls: iafe sunsueb sird idredb lor LﬁEUEb.StI tuted benzoic

aci ds, such as 4tert-butyl phenyl salicylate, phenyl salicylate, acrylates,
ni ckel conpounds, oxal am des, such as 4,4' 35 dioctyl oxyoxanili de,

2,2' -di oct ylZeol-i3.e5 - (diltveritnoaivll igedied icde,alkali metals and/or of

2- (2- hydr oxyphenyne ka3t tidtdaifies, such as
2,4,6-tris( 5tr|a2|ne

2- (2- hydrox?hﬁssﬁcmsyoﬂ?pﬁj@rﬁﬂsl)lSQ@ddeist(@ £ollgying general formula
di met hybphemyl)-BR1D,dx t si02iNewHsd erigatd yn hi adenedcaat§esonsted as
bis(2, 2,6, 6- te{\_{ éﬂ@{hyl pi perldln 4-yl) sebacate,
bls(2266ct ‘hyl pi peridi n-4-yl) succinate.

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

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

y : x 1is 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



5 Bl owi ng agents Exanpl es of bl ow ng agents are organi c azo conpounds and

ergani ¢ hydrazo conpounds, tetrazol es, oxazines, isatoic anhydride, and

al so soda and sodi um 10 bi carbonate. Preference is given to

azodi car bonam de and sodi um bi carbonate and al so m xtures of these.

Definitions for and exanples of inpact ymodifiers and processing aids,

gelling agents, antistats, biocides, 15 netal deactivators, optica

bri ghteners, N$k§ﬂ®z$%m@uﬁanﬂ§7Phﬁtﬂﬁ@géﬂhg é@enN@r&hdh@@wpatQbNB%zers are

given in "Kunsts fagdl tgye' ti A c

M iller, Car? %b%girngrlé% h515%§§ @%%b éMgﬁﬁJEdrfFon §%ﬁgﬁ and in
" Handbook of 22 0HF yNﬁaMsSeszm de2 EoaRil &aln@llsﬁlz@aowr%nliz@r Wley &

Sons, 1993, rad Aqlu,S@lgzo% RI qast IS8 ; Aﬂgggpu\g%mg?awﬁ’rl tzdarg,o Ghamn & Hal |,
London 1st e?rtron . npact({ndrfr rs 0 described in detail in
T

"| npact Nodi ¥ er@aW@# ﬁVG°45}4 ‘utzfpl Zg0 ?BeDﬁikelberger, John Wley &
Sons, |992. Jhetheveabnmﬁealsblphowadesecpﬁppsrédobg phirehaconpri se a
chl ori ne- con p n abi || f the |n ention. 30
The. amount s Se e S0 aSIRASBf It FaCqiRer S PoPsul Ty Br cLeht Shor
stabilizati ofgi atoheseCahkhbpinge- Gonaapmsngrpahya’epmeomﬁosr exkenplar e
advantageous f Q s b i fro 0.95 to 5
parts by 35 m%? %?mAgl&%' 10%§L§f?syb§g QNE Eiﬁig rgs t he
anount USed %ﬂLtH@Nﬁeﬁéﬁﬂgzb@éséﬁtls ate Vrﬁ 0 00l to 5 parts by meight,
advantageoungry gértr@angro ré@e%eﬁ@étis g1%@h986 NRaptbeukar hy spyef er ably
from0.0l to Ls by wei ght, based on 100 parts by weight of PVC. 5
Preference |§a 18 Bonposrtlons in which the ratio of the conmpound of
t he general TbenhyarétaltmtébeapdVohlaealétsalmaybasedsed wei ght, is in the
range of fro R 1 nmphke e rype: i ni ng
pol ymers to %%&%?g%i%?ée O%rgigmgﬁghepsio v%ﬁyPnggo Pdg§9§%%0inylidene
chlori dés viﬁypedéghhéYMﬁoéetQtchParéSchtuEhghV|ﬁyﬂ &hl pricdécundbls, such
as copol ymerg, Pfta'QYbaEEEOByd@eéaﬁtV'BXEe@SE§r§0@fp§ktBth Gedghds, in 15
particular vinyl acetate, copolymers of vinyl chloride with estérs of
acrylic or nethatgpee- ﬁepaaéﬁanﬁnPﬁ1&@?§ronltr|Ie copol ymers of vinyl
chloride with dine conpounds and with unsaturated dicarboxylic acids or
anhydrides of.{hese, such as copolyners of vinyl 20 chloride wth diethyl
mal eate, di C¥enmarate or nalefic anhydri de, postchlorinated polyners
and copdoynerslbéryi aythchkochilleiumopsekipomersepf duiinplitehl ori de and
vi nyl i dene c u d hygde n hers, such as
rer ol el mn 258 o ool HEhy Ay e el Kot ane. ol CROtBuE ot her - vi ny
i sobutyl ethetlaadtene ngéa séﬁynergl@f Qﬂﬁyﬁuééhéeéhleiﬁéé hRadeepol ymer s
of the same wbbd ¥ioyk, Cﬁh@éldﬁeaaﬁ wkihe8t BermpehyYnBiHZzahk gegpmpounds;

pol ymers of vin chl or pacet at nd of | or odj vrn 30 eth
Doy O Ak chlSERacELaLE A0d, of (el orod rL iyl 30 e s o o

acryliczacidfab;dspftalphakaub$hrandedhamkyhre ased; pokyaeeacef is

chl ori nat ed nes, I rgst ne; inat ed rubbers
chl ori nat ed %%?éﬁe?é Sﬁgth3ﬁéﬁggaégr@ﬁe%geaEQRﬁgtgé gh orrnated polyners
of chl or obut &d¢ spenandobopBiyaer§ 8bnshedacwi t hO99BnypbPrechB8Bi dei48hl ori nat ed

hatural or SXH&hEéLﬁfBHQ@ﬁgsag@Hgsa|?Qsﬁhéhﬂﬁéﬁ gkt he pol yners nentioned
wth themsel ves or wth
Kunststoffadditive [Plastics Additives Handbook],
30 R. Gachter & 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 welght and in

particular from 5 to 100 parts by weight, based on

100 parts by weight of PVC.



22 pol yneri zabl e compounds. For the purposes of this invention, PVC
includes copolynmers with polynerizabl e conpounds, such as acrylonitrile,
vinyl acetate or ABS, where these nmay be suspension polyners, bulk polymners
5 or else enulsion polyners. Preference is given to a PVC honopol yner, al so
“in conbination with polyacrylates. O h%r4 possi bl e polynmers are graft
polynmers of PVC with 10 EVA, ABS or O her preferred substrates are

m xtures of Met@la(f@Afent i oned honpb- and copol ymers, in particular vinyl

chl ori de homppelly Muehs Wdd Hherr el estd G oy Bk £] ast oneri ¢
polymers, in art| ul ar bl ends w th ABS, MBS, NBR~ SAN, EVA, CPE, 15 MBAS,
PMA,  PMVA, ChVJMFP b dis atciehas , Lo (i dn el %6 ¢ He iioup

consi sting WelALBScnd\lBReM@le%%fanﬂue%\éAarﬂﬁ%taaksmr@/e@tams used for the

copolymers are famliar to.the skilled worker. and ha the fO||OWI ng
meani ngsg %ur%’oﬁqci lﬂsjf(ﬁ aéb{ss["’&)rtesn £ ﬁ%r

st yr ene- acr yWhanxitt+aHag;n MBRplrannw ard tarndnea:’dmﬂ a:hxﬂmnyNAR ac1ds,
acrylonitril %C%crayg aa:[cee lI%V% ryér%;) A lQ:yl ﬂEt 3l & q@ea{up ssi bl e
polyners are in artlc yre cry onitFi e cop‘() yhers BWased on
acryl ate (AS’A)leIZ$ /aqdmbf éraqux@nmeht aquqnm S@ioht extalisc agpiad yner

Composi {1 On mphichf) LRI S B A3HEOMROREN( iy AN did) o gl Xt ure of
25-750 b%/ wel ght of PVC ‘and 75- 25% by vei ght he copoal ynmers nentioned.
S

Conponeh 1k thuEtaEc iafpsht S i EEShpanF s aflde from (i) 30 100
parts gyfwelsgﬂtl@flll%vacarm (pht)hagl?zﬁ%dqafsi Sf}ﬁynl\e@mmtllaf 8% and/ or o/
SAN- nodi fi ed ABS 0- 80 .parts of .the copolyners NBR, NAR and/ or
EVA, but |n% lglﬁ% < Ea\?,&d%?ﬁyl'—ré%fne\tlﬁelgtdlﬁ s]EJ; of the present invention it
is also posMel:tIaéLst ovhsitcabidhiard.d rbqoa:retntatdrwd reacyiclleid ne,erd ,aligy of

chl ori ne- co@aal i Ng ]%él Wr% speci fdcal ] Cft R MRS deserihgd in nore

detail above, 'whi¢h ve 'beerd degrade processing, use or storage.
Recycl et natier ifflefremhlpveade s tsacdadiligd [ﬂ&é’f%frqleﬁi:lcl'ﬁ@@omﬁﬁmds whi ch

may be used sGRICQME tRMNMilm BGGRT Htdhid iR Adle raundii gy and al so the
chl ori ne-contai ning polyners,, are well knovvn to the skilled worker and are

descri bed i ¥ - @NZG5F " m%fzf%Isttlw Y2 QY cs Additives"], R
Gachter/H. Malﬂcﬁfum/(ﬁardndﬂanme’ru\{e:r Isaga,bﬁrlttelida THBYedal B ey 778 and
in EP-A 99 %%5 ]s%d‘”e% Q}e%f 117 jr991 mlx re |nc egrqfr %t“(;d ther ei n by way
of referenceé. The i nventiveé's 9% Zat i'on |s SU|t§bIe

chl or i n&eontcaimmiong H]@ctlégﬂn@oa@mp@sﬂqm irhatl lareenmon Erseyst laptdctiazed or

pl astici zer -fg 68 Rfs YRSt @Hén@ilg%_?pl ast Gdzer ~fJiee Lmasddd 0ng,p and al so
as for plasticized conpositions he CONMpOsi ‘tions of the nventl on are
useful in 269%aft &f%r, in the formof rigid formulations, for hollow

arti ﬁl esd(?Q}hTel a&)talpwéwbw fd |rr[£5<t(dﬁéerdﬂ)ft0fer%ab:n%yf i(ﬂéfﬁ?jsecb:clqym fi)l s,

crash pad filns (cars ubes vy iles (w ndow franes

t ransl ucent SR 55T &l éitso ﬁnmqﬁg &Q)feq% etéjp ]'f%l 9% &5 QY 94l g Luvi t herm

filnms), 2PVCebqpbeis,ermlqu i0.éx8l, 131 & mgsst o idyt iwegisyhtof foaoet fddInseland  equi prent

housi ngs (c%rg% (airc_ﬁ1 LieC aa[}pgé %SF 1ghP€ efiersed q{her conposi tions,
ef

in the formof fl eX| fornu atlons or wi'r e sheath I ng, cable
i nsul ation, 180 Gé@ﬁﬁhﬂﬂbﬁ@ﬂﬁﬁﬁﬁﬂblﬂﬂboflng films, foans, agricultural
sheeting, hoses, sealing profiles, floorcoverings, notor vehicle parts,
flexible fil i.njection ul offlce f|| s and filps for air halls.
Exanpl es of } s5-the i nvention as
pl astisabs atoa sym rpmnp@deeatdmrthe‘ |pl(HSeﬂgS,lrIv@ﬁﬂJJcm LCcaatddgare
wal | coverin S, co und or se | i f.or tqr vehicl es.
Exanpl es of %SI rﬁlt(EL c}imP app }?lc%gielsor?s o 18 ' dEs b d® aooove’

but also corresponding ox1des or, respectively,

hydroxides or carbonates. Mixtures of these with
organic acids are also possible. Examples are LiOH,

35 NaOH, KOH, CaO, Ca(OH),, MgO, Mg(OH),, Sr(OH),, Al(OH)j,
CaC0O3 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



24 conpositions according to the invention are slush, slush nould and coi
eoatings and also in E-PVC for Luvithermfilns. 5 The stabilizers may
advant ageously be incorporated by the follow ng nmethods: as emul sion or
di spersion (one possibility is, for exanple, the formof a pasty m xture,
an advantage of the conbination of the jgvention in the case of this
admnistration formis 10 the stability of the asteﬁ as a dr m xture
during the nfxfragxptabadeandofPoreAPSXyr-apePyiEr 1fi R ﬁpe§0559b er &et

addi tion i nt@sthgqaheegsskngnappagatHsmbeordy (68h gnier= @@ xaiq, koeader,
extruder or the_ like) or as a solution or nelt or, respectlve , as fl akes

or pellets 18%ifAMhs dBSTCRI&89f ( Pﬁ?égaéﬁ@"p&@%po?ﬁésPVéns?QHFFFEEdtaccord|ng
to the invenih@nstmbimhzésEahaepaammgdgd bMetEaveﬁveahlmﬂ,lagy behprepaLed
in a manner kno er s us equi nt r se such as the
abovenentlon%ﬁeﬁgﬁggigiﬁa ﬁ%ﬁaﬁgggéf ?SQ%EXCFﬁ§o§¥éggFF2e?lﬁﬁ%ﬁB?e of the

i nventi on andarth desatedarbvkegtanddi ahdésyr wailtthihhemP¥Erbdkglatabi.li zers
here may be added individually or in a mxture, or else in the formof what
are known as nasterbatches. 25 The PVC stabilized as in the present

i nvention nmalubeigaahght into the desired shape in a known manner. Exanpl es

of processesgp@inbhis é¥p§o§§§b9é'@Qb?@caﬁ%éeﬁgér'ﬁgntgﬁt%HQ'n@attQJeCt'On
nmoul di ng and spinhning, and _al so extrusion bl owoul ding. The 30 stabilized

PVC may Isoa%bdp?%E%§§edPFoW@¥9§ f BRAKES Tﬂée?nvéh%PéﬁpFﬁéﬁéﬁﬁﬁe al so
provides a pgogessofoesséabi hhai aukehlpei sBerennkhatningoppkymeha by adding
of the stabi%i%er 1 Xture accard&ng %g tge |nven% on to a b1 .

chl ori ne-cont@ E¥n6é€8pﬁﬁ9r?n ndt &P sb"Br HYPELEPFIduRE sCIBPEBABFPEFNg PVC
stabilized byftheestabricaetspi Xiatedatookdi Ag268 The.i Aséntion. 25 A PVC
stabilized a j j tionis, for exanple, particularly

sui tabl e forgﬁ%%géggaégi%FggégﬁggtIes) packaglng films (thernoformnmed
films), ¥ own films, pipes, foans, heavy profiles (w ndow franmes), 5
transl ucent - pal bkt prottles, construction profiles, films (including
Luvitherm fiTmns ﬁ%ﬁ PVC ubes Erof Ies, sidings, fitting % of fj ce sheeting
and appar at u&* %?ﬁg% (RbAPLEEr BLARBUSLRBFE AEGi EBSFS TREMPYESof t he

i nvention ISfGUlbﬁbh@ @ﬁbtpsularly for 10 semrigid and flexible
fornulatlons the formo i ble |on for wire
sheat hi ng, cabl ?g¥|o ?ﬁo%Fc8v%§eﬁa§me8Fr% gHV§ tor vehicle
parts, ﬁMEXI@iES®n©ﬂEl anﬂed@iandﬁuuldphgbabathoseismhknhwarbypaheicularly
preferred. | Qokdi6nf oEgLOGs 1855801 bbg! duf BEaYLabLoRgI hbe, PYE-of the

invention is particu sui tabl e ecorative oans,
agri cul tur al SFRYHBSXYbseRThasaFehg BFUFi (€ éléﬁHOBYilEEtbPiﬁﬁe ) Exanpl es of
The Ese o;lthDPV@daggsﬁétpg pﬁthhgaze anentlon as plastlsol a{e synt hetic
eat her, o overin at|n coverin coil coatings
and under t1 081 ESRFFRGT op L FokaH Eo cRitr a8l Srppecdst Tt ered PvC
applicaﬂﬁbnsp@ftihelﬁmﬁbstabsIDfeddapmordanglamcthe Babentcoacade sl ush,
slush 25 no il seoat I flexible
fornulationgégloggﬁggg %gtgl%ggglﬁgggEcgﬁ% %?%o%ﬁgggi %u%gﬁggoffhandbuch
PVC' ["Pl ast®eésp#lpdbook PVC'], Vol. 2/2, W Becker/H Braun, 2nd Ed.

1985, Carl 3@, F@B%élwﬂageseersﬂ%@ch é§7zrlIbeeex9me§§1bel owillustrate
t he |nvent|on but not restrict the he remai nder of the

descri ption, Eé??%léﬁﬂtﬁerEéhﬁﬁaggcéﬁvéﬁlﬁ?élbégéﬁ ORLIEEURE) ght . Exanpl e 1:

30 triisotridecyl trimellitate, triisooctyl trimellitate

(mixture), and also tri-Cg-Cg-alkyl, tri-Ce~Cio—-alkyl,
tri-Cqy-Cy-alkyl and tri-Cg-Ci;-alkyl trimellitate. Common
abbreviations are TOTM (trioctyl trimellitate, tri-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.



26 A dry m xture conposed of |00.Opartsof Evipoll~ SH 5730 = PVC K val ue
575. Opartsof Paraloid2~ BTAIIl N 2 =

MBS5( et hyl net hacryl at e- but adi ene-styrene) nodi fi er0. 5partof Paral oi d2~ K
120 N = acryl ate processingai dO. 5partof Paral oi d2~ K 175 = acryl ate ,
processi nglOai dO. 3partof Wax E = ester ¥@x (nmontan wax) (exBAS F ) 1. Opart of
Loxiol G 16 = fatty acid partial esterof glycerol (ex Henkel)1l5 3. Opartsof
ESO = epoxi dFzeBosByBEan BiLROt6FAPESE  30BCagaBBABCS6dRtATHEPENI Or at e

sol ution andmbpeeashscase rép@@&hg@bo@gé%@@k'blﬁétﬁ@@@é&@daEE:Tab|e 1 were
rolled for 5 mnutes ?t 180C .on n1x#ng 0 rolls. The YEIIomneis,lndex (Yr)
was det er mi nRUCHRPPRELAFI PEGIShe 8P CRoRrRe@dARLGr dPRGPEOIASTREDL 2855- 70. The

results are oepsebaditnadabled2olbpws¥thvakues2i-pdopatedgead stabilization
Tabl o 1 & abPFTIBPORR] nufa  IoRECRCEPh: O3 an R N CPEOBRD ik~ 2 3
N~CHZ CH-CH3@lyc610&ﬁd4die€HQlNneC@inHlCH3)?~z I OH 5 nCAHs- N~CH2- CH2 OH/ 2
T S T o
N- CH2 CH2 CH@lQeQ}QnCth}@ ovempntioned "Taschenbuch der
Kunststoffadditive”" ["Plastics Additives Handbook"},
10 Chapter 5.9.5, pp. 408-412. Examples of these
phosphoric esters are tributyl phosphate, tri-2-
ethylbutyl phosphate, tri-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.qg. 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. Muller, Carl Hanser Verlag,
3xrd 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.



[ CH2- CHI - CH2- NLCH~- CH2- OH) ~~ 28 14 ~C~0H2~- j H CHz N-(CHZ CH2-OH)2
H 15 ~C1~H29 ~H-CH -N- (CHz-CH2-OH) 2 OH 16 "C, 2H2~- S- CHz- ~

H CH2- N- (CH2- CH2- OH) 2 OH 17 ~Cal "~e CH(C2H5)-CH2 O CH2 CH CH2 N-(CH2 CH2
OH) 2 OH 1$ [-(CH2)a ~HCFi 2-N-(CH2 CH2 OH)2]2 OH 1 g ~- (CH2) z0-CHZ 1

“H CHZ-N- (CH2 CH2 OH) 2] 2 OH ~H CH2- I\I-(CIZ-iZTC]VIZ-O-l)z o421 0

OeH2-~H CH2-N- (CH2-CH2- A -~)2 OH OH 2Z H N-(CH CH2-OH) 2 29 Table 2

St abi | i zer YIPAgierrt &f nilled sheet wi t hout

stabi | i zer 405, 1ii1 8, 49249 48314 4 5444 . 40512 956412 @Qﬂﬁl&@%xﬂém 941011. 02
1113.791214.291313.92 It is clear that the use of al kanolamnes in 5

conbi nat i on BF3PEL S ot U DEF R ©rRt @eRE A ER | DHO e RIIRB B AfFthnt i al
stabi | i zat i ash 0f1 #&6n Dilth 05k @S PN BS M, NG PR WilIIde EXaM &irditel0 hdry

g1fx'::g|r gl Onﬁg:'(sltrexg chrélgg 201 grégl&];i g}]:\)/érlun?%ﬂ.zpha PVC Kcr;l/rl ue 68 2.0 parts

black, carbon black-titanium dioxide mixtures, iron
oxide pigments, Sb;03;, (Ti,Ba,Sb)0,, Cr;0;3, 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, phenyl 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-



0.33 part of 30% aqueous sodium chloride solution 0.1 part of cal cium
Stearate 30 0.4 part of Loxiol G71 S = pentaerythritol adipate, oleic
acid [2:1:6] on a nolar basis and in each case x parts of a stabilizer
reported in 5 Table 1 were rolled for 5 mnutes at 180C on m xing rolls.
-The Yel |l owness Index (Yl) was determn on the mlled sheet forned
according to ASTM D-1925-70. The results are reported in Table 3. Low Y
val ues i ndi catd deshrstlabiutzaretdroxiretimil idiphrurte 10cTabde 3

St abilizerX i | it ho :

st abi Iizer4g?€§1k%y(8)176212 .81;3&%10%?{7%116%@3%%%17@ PEERY 5% i's clear that the
use of al kardSAHTEsE RTINS o gibi el Yk @ P 20T urf it IR vk et e

fornmul ati on yJieads-ia ék @ntdiadtﬁnaéﬁﬂﬁzcﬂtcﬁﬁpaqfeﬁ hei &l S5 neg ont ai ni ng
pol yner. 31,Eé§ggg$ : %%@qu heat test A m xture ML conposed of 5
100. 0 parts ot QRY i B30 SOKFBWE R P partRAOTPIBR & oi d2-
BTA 111 N 2 =2 dBS N meidtd emwittaci iy ate-gid gt iegve- st ygene)yodi fier 0.5 part
of Paral oi d2~ K 120 N = .acryl.ate processin i d 0.5 part of Paral oi d2~ K
175 = acryl &% t|o‘—’1reor etsl}gsrilntgyclaiCldl Eﬁl pphalﬁie ’ofb%ié)’é‘a:éjle%eerrtpwax (rmont an wax)
(ex BASF) 1%utyipheertylof pdentiagryGHEtv ) atipheepldiear tdrad ®kst@r of gl ycerol
(ex Henkel) 3. f gg%%:lﬁﬂ%m-' Y. n, o bilizers
reported inn%ei%%%g vs\?eﬁir)et ro ep for lZOeZS(Seldarrr]?drzut S /aétiﬁl%%%%%%%g rolls.
Test stitPpsWEFIGeR ahiKkHesCH. FIRROIT O etfbved from the nill ed sheet

formed. The ol SPRCOOBNSHIEL S ;eXRAS ek hY, eat - ot | AOO0C dJm, A oven
(=Mat hi s- Ther no- Takt e ?. gRﬁ%;bllomness I ndex (Yl) was determned at 3
ns ’

mnute 25 i ntepva‘sls 1998.2701-5The results are reported bel ow in
Tabl e 4. Lowx¥dmplal ussourtd caf ecrgoaskdiraild |pheadpraites 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 oil or
rapeseed o0il. 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-



32 Table 4 MnML + 0.6 part of NAP 304 Yl valueML + 0.6 part of NAP 304 +
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 edl 2. 687. 2861 5. 629. 16921. 7212. 221233. 2418. 551551
. 9329. 9718Ter m nat ed51. 35 3' Mark CH 300, = m xed aryl/al kyl phosphate (ex
Crompton) 9" :NAP 30 = 300 aqueous sodi um perchlorate solution 5 It is clear
that the us&eft-dikanotarmeonblpeioh) wiahknl sdetielni prehemdbs ate-go a

substanti al stahi | i bl e
enhance t he %t%bl%él%ll%n%kgls g%%%&%£@4gﬁée Hrﬂ%%ésﬂ?tr\)? gl?errluplgg?l on | eads

chlorineto fRRTRREIGY, tq’]ega@ni5'61:13 kd’ 1@&@@@%%%‘% 'Static heat test A
dry mxture & ewiai pat S Of Evycw@éiyb&kkypﬁﬂe& o Ka ek pe
R

oi | xpar t Jof A v 1201 Gl ST T e G b A e S0l ut 1 on

oi | xpart 8of st aq)l I
I nbut yl di gl yoadroxyesenzyl ) eth Iatate m ypd esx @he ABPC aromatxiag, relds. Test

strips of fiﬂf@,§Jgf¥§8§§5Eﬁfiﬁggty%ﬁé&ffqmﬁ§ﬁkoxybenzyl)—2,4,6—
trimethylbenzene, triazine compounds, e.g. 2,4-
bisoctylmercapto-6-(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, acylaminophencls, e.g. 4~
hydroxylauranilide, 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-



25 fromthe mlled sheet fornmed. The film speci nens were exposed to heat at
190C in an oven (=Mathi s- Ther no 33 Takter). The Yell owness I ndex (Yl) was
determined 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 % 0.7 part Yl valueNad 04 sol ution
0.7 part Yl valueStab. 1 = 0.5 part hb£§ 4 solution 0.2 part Vi

val ue018. 8381106%: mEEMe23D) 0263 681041a7R0d, 1916r D8aber hindereds. 5420. 44
Table 58 M nSiates3 51006299613 YAk LSt 8b:ade 51,0161 parL aNCI0g sol uti on =
0.2 part Yl value025.725. 71532, 136. 431055. 208. 651516.32 10 It iS clear that
it is only tHRPRSHE? giRF &2 conbi hattbramethy Rl RaRBIEATAEYE) or 3 and b) the
sodi um per chd¥ateaf®r mul ati on which | eads to very good stabilization of
the chl ori ne-contai ning polyner. 15 Exanple 5: Static heat test A dry

m xture éorrposed of 20 100.0 parts of Evipoll~ SH 7020 = PVC wth K val ue
70 44.0 partBlofidy cgehtpht hal ate

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. Gachter/H. Miuller, Carl Hanser Verlag, 3rd Ed.,
1989, and 4th Edition, 2001, and in "Handboock of

20 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.

25 Dunkelberger, John Wiley & Sons, 1992.

The invention alsoc 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



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 HzO
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
phosphite as given in 10 Tables 6A and §B8 was rolled for 5 mnutes at 180C
on mxing rolls. Test filmstrips of thickness 0.5 mmwere taken fromthe
resul tant mifred Sheét toTRePRFEE BPerrhBRE, weprEts0gBjlaEl #dPEefREAP YN an

oven (= Mat hisdhneomo: Takt gr padt s180CreAyh8, NbaYES bﬂtﬁbﬁakértgeb%5

Yel | owness | ndex érlé §@§ determ ned to ASTM D-1925-70. The results are
seen in the YorPohi i§ T4bres 6A and 6B. Table 6A Stabilizer 3 M nWthout
phosphite Yl val ueCH 3003" Yl valueCH 3025 Yl val ueCD 37- 00386" YT

val ueCH %04"P Y%e ce.ls,giyen itiops,] hi i

val ue010.266° 797°H88CT 05539315 0b?. TIPPBEY 19857181 42375, 5B8. 851677, 56920.

659. 2710. 0290588h48¢02B801Bd00411Re0041269. 701528a1812. 58| 4h8321. 8712. 09183
36. 4036, 3741 V4130 2 L0 41°66-"40°8 30 4 TRBrk GBI 300 Somined aryi/alkyl
phosphite (ekr@ ohpPoh) t®RER:EH 302 = ni xed al kyl nonyl phenyl phosphite (ex
Cronpton) CD 37-0038 = propyl ene glycol bis(didecyl phosphite) (ex
Crompton), 25, npted SH 23R8 SnloLshaodesyl RIosPRLISLLex ELopRt o

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 vinyl acetate,
chlorinated polymeric esters of acrylic acid anrd 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



35 Table 6B Stabilizer 9 M nWthout phosphate Yl val ueCH 302y Yi

val ue010. | 08. 48310. 138. 98610. 228.

91910. 608. 811212. 339. 2815| 6. 361 0. 031819. 1610. 942124. 7512. 132430. 4214. 532736
. 771 8.893043. 0526.16 5 Mark CH 302 = m xed al kyl nonyl phenyl phosphate (ex
‘5 Cronpton) It can be seen that additioy, of phosphates can still further
rai se the stabilization of the chlorinecontaining polyner when

al kanol am nex lame tiszab i aoneoibihation Wie peuresosksinebetlehs or at e

formul ation.; Exanpls 6:pwt afd 1 Niedd L&SE1 MndFy i 4 t;S&ﬁﬁ’é@Pé?&'lé’f 15
100. Opartsof Vinnolit H 2264 = PVC wth K'val ue 64exVi nnolit4. Opart sof Kronos

2220= tit aniGAARAWIG e VI chd T 6L Dpblr E 5B Oy ErY + 2 95T te pral kB«

Onyal. Opart GffRareal 1l s D& ALY £i GOND YRE Bs ﬂn@mﬁmfé@zégz@érﬁ 60=

di stearyl phthal ate0. 2partbfLoxj ol G 21= hydroxystearic aci 36 5 10 15
0.6 part>of NarktIbEEERLOHRANTH Svax ex Cronpton 2.0 parts of Al kami zer

Il = hydr ot &mdfieerexcKyiowag Dréh pas ta VG tiadmdpakymdr (aslse fable 1) 0.1
part of sodi | i n.each se 0.4 part of a polyol (such as
ARGAN LS P B e €0

pent a/ di pentaer or 0.6 part of CH 3003e was rolled
at 180C for 5 mnutes on mxing rolls. Test filmstrips of thickness 0.4 mn

ere taken (gt e despld apy, MdLed, shostecdiie, fiAm staj psyup ecexposed to

| 90C in an oven (= Mathis erno- Takter)” The Yellow Indices (Yl) were

determ hABd &V mituter iMRer Aiet ey 1955 YSt ihee s 3t s are seen in
Table 7. Tabligthirdls 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 (1)

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 For 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



M nExanpl eExanpl eExanpl eExanpl eExanpl eExanpl eExanpl eExanpl e66666666w t hout +
+++++st ab. pent a- di pent a- TF~1 CB~CH

3003TF~I Ce~pent a- lerythr-erythr-+erythri-itolitol CH 3003tol CH 3003' YI YI YI VI
val ueYl 1Y val ueYl val ueYl ,

‘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. 796. 3EEN glepmaded Ry 470 98B I0Y,7. 88T . SR 1S BFL 7. BEMcByd 4. 2211. 429

. 519. 431831 /6023, 4928 241 81RO 16¢ ggggtf@hza A629, £532. 6923. 7421. 7816. 2
516. 772438. 9932. 8136. 8727. 7630. 5022. 2622. 852740. 5835. 2439. 1231. 2436.

3328. 0328. 871 3041. 6137. 1740. 3633. 18_ 39. 401 32.5032.20 B' Trishydroxyet hyl

i socyanur at erHd ®@fpdemdEeeridiatmd hepadgidd aroraforphospheg esc@sr&fngol yol s
or conbi pat itonscrﬁ)f these can Sti‘\% furtq'ﬁr 7_raise the stabilization of
it T Y Pt et S Ush iy FHQII SR M 1 - b nbi nat i on

the chl oPi ne<t
W th a sodi ymlperextd orate ek Inktratwonto Schexasipl Eled wessedhiRVG sdieet A dry

m xture co : Q. 0 ¢ = ~ 20, = PVG: W alue 70
10 47.0 pa%ssg%%eo%?l% %%l;a% ?‘gp%aér%%%géé%vze p x&d’%%%#%oyabean
oi | 0.3 parAdsfittiggl > & 71GEt eefi adfit krt t dlanlipa e e ol e3d est er

l'ubricant 0.3k-paid, of; gxad ciymsd epgpte Ipyd. pard ©wd-28096 sigength sodi um
perchlorate solution in bu;%? di gl ycaol (except in the case of 1*) and in

I
each case 1.90%df tofofl e &t abt 39z ¥ Anant AT il R TSk #Y 180C for 5
m nutes on Riaxi F rd fesrerfepr essed sheet was produced fromthe resultant
mlled sheet in a preheated nmultisheet press. Pressed sheet thickness 2 nm
pressing time 2 mnutes. 25 The Yell owness Index (Yl) of this pressed sheet
was det erm gk tionvASIEN R 1928 7101 zantdi drhel 4 raunstparlenciomash eaisnged in o to

ASTM D 2805-C%q¢a1it}ﬁr[qe;¢g%eaf ecaﬁgg Ji_{li(;rr?sbl aac a’ipe Lowy, YI val ues nmean good

stabilization or init our. H percentages nean good transparency.
38 Tabl 58 Stasitliicdaer o BhiFI7IgIZea-free or substantially

val ue70. 328}ﬁ3a'%t5ﬂc5_-z?e112—§c]e53 AL S 26 Il ANSRABr £y 805 373 297. 297. 597. 598. 1
86. 8084. 28 Stabilizer 1 in the absence of 0.5 part of 300 strength sodi um

per chl or at e BASRIOrFet 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



Stabilizer-313202122YI

val ue58. 416. 5925. 4214. 214. 61 3. 4Transpar ency90. 193. 8086. 8098. 698. 798.6 It
can be seen that the use of al kanolam nes in conbination with a sodium
perchlorate formulation gives 10 narked stabilization of the
‘chlorine-containing pol yner. WO 02/ 48249 - 39 - PCT/ EPCL/ 14290 Pat ent’
Claims 1. Stabilizer mxture for stabillzing chlorinecontaining polyners,
conpri si ng @oMRestt HNHnRCHRFERIDr B et Bal iNeaRit bIn opee af kasdt am ne of the

formula (1) 2.4 %&W%ﬂd%@l%dyb%ﬁﬂgg WEr£1 %0 =id E2p0E Boy = 1, 2, 3,
4, 5 or 6, n = ;L - independently of one another, H Cl- Ca2 a 1

kyl , - [ - I3"§/l%ﬂfln”zz3bo]nHr-[-(CHR?,a)yCHR?,bO]
n- CO- R4, CZ C20- al kenyl , C2-C18- acyl Cq Cecycl oal kyI whi ch nay be
OH subst it ut d in the POSI tion

C-- Gi oar &l k ?t%JeJnl%e ahla%‘ﬁ%l“‘%&g%%@sg%d??uJo%%??%“é%%? &¥vi th the N
to forma clu)‘seedf@llllcﬁ}dlmrhee’ehﬂoda;nga@femlal@mmadmmmm@p@monahéy up to 2

het er oat ons, ti I kyl ene which
may be O-I-SL%S'[IJ{U'[ edggét %otﬁ} 3 caﬂggén a?%?r;%rn / oF ?THC%§%§/| nterrupted by
one or nore LGOS, a3/ dAVvaneade ebriehdRzome bupsionrodi Wydr oxy- subst it ut ed

tetrahydrodi Gyed 0PEIY afhh epyé epgse %PVQHPé(Ya&HﬂﬂéEHé@Pon form is
et hyl cycl ohexanyl ene, _ di hydroxy substituted 4,4 -(bj sp henol A di propyl

et her ) y8ne, Eh% opHR bhyF Bnet Hlil?re?%%%&cl%e@(a%ﬁ’éﬁjex ure during
di cycl ohexy!yred haibyizeg\eofoad&e@ c&h@@ﬁé&)’&ﬁil@y%@hﬁxyt rmma@yé@nebyand if x

3, RL may al so be I -substituted (fri IS cyanurate)trlyl
V\D 02/ 48249 d?L ?ﬁ%jﬁ E%O%apr?%%Sé %a%@%%%%‘ﬁy ©f9bne anot her,
Cl-C22-al kquammalﬂa(mt, lﬁﬁeﬂi@rargxtrw@r @H2EDe Rbikehevre Xs=a0, S,
-0-CO or - 8-al k r n
Cl- C22- al kyl %btlég a]f kenﬁfL of‘ %éég%ggw+l§ .Q g%%]f?ge(?rﬁ?%hér_%sfor

stabi | i 2Png thlardpet-free form as one- pack

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.



cont ai ni ng polyners, enconpassing at |east a) one perchlorate salt and b)
one reaction product made from a nono- or pol yfunctional epoxide and from
anmoni a or froma nono- or polyfunctional dialkyl(aryl)- or
nonoal kyl (aryl)am ne. 3. Stabilizer mxture according to Claim1 or 2,
‘where the polyfunctional epoxide is dicyglopentadi ene di epoxide,

vi nyl cycl ohexene di epoxi de, bi sphenol A diglycidyl ether or trisglycidyl

i socyanur at e alC t ealell bi %§4 aaF PRI ENgli 6 hElnd| Y ®et bendifsoppEpanol am ne

and the nonaat iy pdn Nea i6; ERNLEL Hasel eam ne E%r”@@Pl§Qp£99§BPé§”‘”e 4.
Stabilizer mxture according fo any. of C ains where in_the conmpound

havi ng t he g@ﬁ%?%&e$brd®?%k?g+n§ ﬁBQ“%nﬂtWGEW%?%rm?ﬂdgbéﬁﬁéntP%OBF one

fénot her1 {-I oalQrB a;mbeys,thﬂoa@s %@%}V%lg@@fﬂﬁé U(mﬁ@@?rﬁrme%p, any of o
al s (0] re |1 n vl avl n e ener a I mu -

o "o p ot Lt PR e PR RO s OE R B bt 1o

5, where t he(Towpodis bmvihbegenéthsfprhﬂGat@b@sarproflles,

t 2- hyd - t ]

bi 5 o- nyor o MRS CERERIS, dEE LS HELOLIG Ae) b AFacus

al kyl / al kenyh@#%{@gﬁyd@m@wwa amxm%ehold devices) .

al kyl / al kenypy £2- W@r@f{%ﬁe PL{OP¥hY BEA NEs suitable particularly for
N( 2- hydr oxyhexadecyl ) di et hanol am ne

N- ( 2- hy dPoxyZRIBEF {3 Bk YRS pht § 8ot faFormam aklone ( 22 s badly invighe2/ 48249 -
41 - PCT/ EPQid 4 290 ﬂE@}Yil@l(ypf@ﬂylhléjtﬂéﬂﬂﬁnﬂd)ﬁrﬂrﬁﬂeOéh@aﬂh%h@l’ec@ﬁf)léhese 7.
Stabilizer nlxt e accorgi t o _an) aifs ere the perchlorate
salt is a colfpourd bt h %%Y%ri)?%im‘ﬁm %ﬁﬁ‘é?lé“ﬂﬁf’s TP °Na, K, My, Ca,
Sr, Ba, Zn, Whidbe eros, athdi@ialﬁllmsjaymje¢ei®mcmouhdlm@$ oris |, 2 or
3, dependln Val e ] f h o] i
Iayerlattlcg“%g %gﬁh %ﬁ Qfgéga @%96%? EY $§%€§%§§?urgna%g%rg?%§ %g any of

C ai ms 15t o Femiveged formpbapberd| ohat Ve apf , thve —inpenEi®ah® n = 1. 9.

Stabi i zer mxted 891 AETP! &hh NPath Ve AAYr Ofle &b AL EBvd £018s, ak8QMEONPri Sing an
enam ne, an indole or u efg}lo Stabilizer mxture_a ordla %%géany of

Caims 1 to PTrLFEHLeH hey aﬁO%%ﬁyd?%%%l%QdPﬁ?E} tt 3l ofite. 11
Stabilizer rﬁﬂlm&e according to any of Cains 1 to 10, which al so, where
appropri at e, 7lSes tal soa / ropr e, conprises one
ot her substé%é W? %%1?%2E%?oﬁ%ed%§s?%$ cho?cg%gdfgg €$s£§%d di sacchari de
al cohol €0 glymv@wthwn@©umbasthy@loaa¢C$Y@Bheai&aleahh¢a}/él@ar|ne earth
metal al um nosilicales, t@:’dli‘f‘ié a&éeﬂ% alhd I @é%blﬂggal coil

hydr oxi des/ oxi des, or al kali nefal/al kaline earth netal
(hydrogen)ca@%%%h@%% 2R eRRPbhkiPar e3catiny ef oF proheht €ShhFaR%: ci zer s,
ant i 0>O<Il dagt ?Exémlghéssfbﬂb!eim@fédbl_a‘f)@l@@ﬂ)lbéa’ghcb@@eéﬁ thabpicant s anQ _
epoxi di ze tt sters St a er mxture accordi to a ai s
TP ro 11 add  THHETTSA CARTaTArhE ho phee phr et B oroe Teroby agoash. a2 -
PCT/EPC&EI42@@ub©sam@Ieoplod@@txn@$ feacplast bfophosghat gt Andonponent a)
and/ or b). I according to any of Clains 1 to 12, where
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of a phagphayeigdé. Process for stabilizing chlorine-containing polynmers by
addi ng a stablllzer m xture according to any of Clains 1 to 13 to a
chl orine-containing polynmer. 17. Process for stabilizing
chl ori ne- contaamphg bol yners according to Caim 16, characterized in that
the chlorine-containing polyner is plasticized PVC. 18. Process for
stabilizing chlorine-containing polyners according to Caim 17,
characterized in
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of moul di ngs, or of wire 43 - PCT/EPOL/ 14290 PVC serves for the production
vehicl e parts, of tubing, of injection sheathing. 19. Process for
stabilizing chlorine-containing polyners according to C aim 16, ,
‘characterized in that the chlorine-contgaining polymer is unplasticized PVC
20. Process for stabilizing chlorine-containing polyners according to Caim
19, charact ehi@ed Nhxtnae €hwPeprdr Pie- contai ning pol ymer serves for the
production of films (including Luvithernm), of PVC pipes or of profiles. 21.

Consurer articles conprising PYC stabilized by a stabilizer mxture
according to-@Qhy0op2erai nBt1EVAPR3. SA /A8 A FAC K Aalpe A7 A Ay2
.AYY. A5, . AE. A% Aybays A . AhrAl8y A .Bila ALTAN 2A-AMAES

- A :
i oFe V] cal ckj ca] cal BT bul RRF B2y EAF BAPE R £ AP AST €A EAF ERFeR] cal cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] c*abjficafieal] call c al! W $#<BFH|f | m
eaearehy e AL A SRS AR AP sl ol o o
ai
0.5 part of Paraloid® K 175 = acrylate processing
10 aid
0.3 part of Wax E = ester wax (montan wax) (ex
BASE)
1.0 part of Loxiol® G 16 = fatty acid partial ester
of glycerol (ex Henkel)
15 3.0 parts of ESO = epoxidized soybean oil

0.6 part of 30% aqueous sodium perchlorate solution

and in each case 0.4 part of a stabilizer reported in
Table 1 were rolled for 5 minutes at 180°C on mixing

20 rolls. The Yellowness Index (YI) was determined on the
milled sheet formed according to ASTM D-1925-70. The
results are reported in Table 2. Low YI values indicate
good stabilization or initial colour.

D Trade mark of EVC

2 Trade mark of Rohm & Haas
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2 25.14

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 alkanoclamines 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% aqueous sodium chloride solution

0.1 part of calcium stearate
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results are reported in Table 3. Low YI values indicate

good stabilization or initial colour.

10
Table 3
Stabilizer X parts YT 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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0.3 part of Wax E = ester wax {(montan wax) (ex
BASFE)
15 1.0 part of Loxiol® G 16 = fatty acid partial ester
of glycerol (ex Henkel)
3.0 parts of ESO = epoxidized soybean oil

and the stabilizers reported in Table 1 were rolled for

20 5 minutes at 180°C on mixing rolls. Test strips of
film, thickness 0.3 mm, were removed from the milled
sheet formed. The film specimens were exposed to heat
at 190°C in an oven (=Mathis-Thermo-Takter). 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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18
3) Mark CH 300
9 NAP 30 30%

mixed aryl/alkyl phosphite

aqueous sodium perchlorate solution

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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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

PVC with K wvalue 70

20 100.0 parts of Evipol® SH 7020
44.0 parts of dioctyl phthalate
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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
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5)
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Mark CH 300
Mark CH 302

Crompton)
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37-0038
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Mark CH 304

mixed aryl/alkyl phosphite

mixed alkyl nonylphenyl phosphite

trisisodecyl phosphite

propylene glycol bis{(didecyl phosphite)

(ex Crompton)
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36
0.6 part of Marklube 367 =
Crompton
parts of Alkamizer II =
part of stabilizer 1
part of sodium perchlorate

and in each case 0.4 part of a polyol

dj opr x~eE+4 10% & () -

hydrotalcite ex Kyowa

(such as penta/

dipentaerythritol or THEIC) and/or 0.6 part of CH 300%

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

film strips of thickness 0.4 mm were taken from the

resultant milled sheet.
190°C in an oven
Indices (YI)

ASTD 1925-70.

(=

The film strips were exposed to
Mathis-Thermo-Takter).

The Yellow

The results are seen in Table 7.

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 6
without + + + + + +
stab. penta- | dipenta- | THEIC® | cCH 300% | THEIC® | penta-
1 exrythr-| erythr- + erythri-
itol itol CH 300 | tol
+
CH 300”
YI YI ¥I YI value YI IY value|YI value|YI value
value | value | value value
0 120.16 | 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 24,63 | 17.25 ] 21.37 |14.22 | 11.42 9.51 9.43
18 31.60 | 23.494{ 28.24 | 18.59 | 16.04 12.48 12.56
21 36.46 | 29.65| 32.69 [23.741] 21.78 16.25 | 16.77
24 38.99 | 32.811 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 41.61137.17 | 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

"F
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37
raise the stabilization of the chlorine-containing
polymer when using alkanolamines in combination with a

sodium perchlorate formulation.

5 Example 7: Pressed PVC sheet

A dry mixture composed of

100.0 parts of Evipol® SH 7020 = PVC with K value 70
10 47.0 parts of dioctyl phthalate
3.0 parts of ESO = epoxidized soyabean oil
0.3 part of Loxiol® G 71 s = pentaerythritol
adipate complex ester lubricant
part of calcium stearate
15 0.5 part of 30% strength sodium perchlorate

solution in butyl diglycol (except in the
case of 1%)

and in each case 1.0 part of a stabilizer from Table 1

20 was rolled at 180°C for 5 minutes on mixing rolls. A
pressed sheet was produced from the resultant milled
sheet in a preheated multisheet press. Pressed sheet
thickness 2 mm, pressing time 2 minutes.

25 The Yellowness Index (YI) of this pressed sheet was
determined to ASTM D 1925 70 and the transparency was
measured in % to ASTM D 2805-80. The results are seen
in Table 8.

30 Low YI wvalues mean good stabilization or initial

colour. High percentages mean good transparency.
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Table 8
Stabilizer 1 1 14 15 16 17 18 19
YI value 70.3 1 28.0 ) 15.5 | 15.2 | 12.8 | 15.4 |29.57|26.21
Transparency | 80.3 | 73.2§ 97.2 |1 97.5(97.5|98.1|86.80|84.28

*

Stabilizer 1 in the absence of 0.5 part of 30% strength

sodium perchlorate solution

Stabilizer - 3 13 20 21 22
YI value 58.4 [16.59(25.42| 14.2 | 14.6 | 13.4
Transparency 90.1 |93.80|86.80] 98.6 | 98.7 | 98.6

It can be seen that the use of alkanolamines in
combination with a sodium perchlorate formulation gives
10 marked stabilization of the chlorine-containing

polymer.
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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)

rot——

2

r—— —

|
R1~—N—-(CHR§);,—CHRS——O—H

— ——

n

T - X
where
X =1, 2 or 3
y =1, 2, 3, 4, 5 or 6,
n=1~-10
R!, R? = independently of one another, H, C;-Cy-
alkyl, -[-(CHR%,;),~CHR%-0-1,~H, -[-(CHR?),~CHR?-0O-

1n-CO-R*, C;-Cpo—alkenyl, Cy-Cig—acyl, C4-Cg-
cycloalkyl, which may be OH-substituted in the f
position, Ce—Cip-aryl, Cy-Cjp—alkaryl or C;-Cyio-
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
C,-Cig—alkylene which may be OH-substituted at both
B-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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&0)- @ 10% & ()5 @ 10% & (d7ac@e 0% &{d "another, Ci-Capp-alkyl,

C,-Cg-alkenyl, C4-Cjo-aryl, H or CHz—X—R5, where X =

0, S, -0-CO- or -CO-0-;

R* = C;-Cig-alkyl/alkenyl or phenyl, and

R® = H, C1-Cyo-alkyl, Cy-Csy-alkenyl or C4-Cip—aryl.

2. Stabilizer mixture for stabilizing chlorine-
containing polymers, encompassing at least
a) one perchlorate salt and
b) one reaction product made from a mono- or poly-
functional epoxide and from ammonia or from a
mono- or polyfunctional dialkyl (aryl)- or

monoalkyl (aryl)amine.

3. Stabilizer mixture according to Claim 1 or 2,
where the polyfunctional epoxide is dicyclopenta-
diene diepoxide, vinylcyclohexene diepoxide, bis-
phenol A diglycidyl ether or trisglycidyl iso-
cyanurate and the dialkylamine is diethanolamine
or diisopropanolamine and the monoalkylamine is

moncethanolamine or monoisopropanolamine.

4, Stabilizer mixture according to any of Claims 1 to
3, where in the compound having the general
formula (I) R%’, and R%® are, independently of one

another ,H or CH; and y = 1.

5. Stabilizer mixture according to any of Claims 1 to
4, where in the compound having the general
formula (I) R' = R® = CH,-CHR’,~OH.

6. Stabilizer mixture according to any of Claims 1 to
5, where the compounds of the general formula (I)
are tris(2-hydroxy-l-propyl)amine, tris(2-hydroxy-
ethyl)amine, bis(2-hydroxyethyl) (2-hydroxy-1-
propyl)amine 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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pentaerythritol diphosphite, triphenyl phosphite,
trisnonylphenyl phosphite, phenyl didecyl
phosphite, polydipropylene glycol phenyl
phosphite, tetraphenyl dipropylene glycol
diphosphite, tetraisodecyl dipropylene glycol
diphosphite, tris (dipropylene glycol) phosphite,
decyl diphenyl phosphite, trioctyl phosphite,
trilauryl phosphite or (nonylphenyli.s Ci2/Ci3—
alkyl)i.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
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20. 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.

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



