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epoxlde compounds and perchlorates, to a process for its preparanon and to its use.

PVC can bé stabiliied by a number of additives. Heavy-metal compounds of lead and
cadmium are pa_rﬁcularly suitable for this purpose, but are controversial today for
ecological rensons due to the heavy-metal content (cf. "Plastics Additives”, Editors R.

: Giichter and H. Miiller, Hanser Verlag, Munich, Vienna, New York, 3rd Edition, 1990,
pages 287-295, and "Kunststoff-Handbuch PVC" [Plastics Handbook PVC] Volumes 1
and 2, Beck/Braun, Carl Hanser Verlag, Munich).

The search therefore continues for effective stabilizers and stabilizer combinations.

Epoxide compounds have been known for some time as costabilizers for PVC. Epoxidized
soybean oil is frequently used (cf., for example, "Plastics Additives", Editors R. Gichter
and H. Miiller, Hanser Verlag, 3rd Edition, 1990, pages 303-4, and US 3 928 267). For
chlorinated polyvinyl chloride, the use of glycidyl ethers of novolak resins as stabilizer

. has also been described, for example in DE 3 402 408.

JP Hei 3122149 proposes a rigid PVC composition comprising solid epoxides and
perchlorates.

It has now been found that flexible PVC stabilized by means of a mixture of a perchlorate
and a terminal epoxide has excellent thermal stability with a good initial colour and good
colour retention. Surprisingly, the flexible PVC stabilized in accordance with the
invention meets the high demands made, for example, of PVC stabilized by means of
barium/zinc compounds. Particular mention should be made of the excellent shelf life and
light stability that are achieved. Furthermore, good stabilization is achieved irrespective of
the state of aggregation of the epoxide_,i'”i.e'. liquid terminal epoxides can also be employed
without disadvantage. |

The invention therefore relates to a composition comprising

(a) flexible PVC, .

(b) perchloric acid or a perchlorate and

(c) a terminal epoxide compound. This Sheet Has Been Reida::
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automotive sheeung (also polyurethane foam-backed), tubes, sealing profiles and the like.

Component (a) in the novel compositions can also be blends, copolymers or graft
polymers of PVC with polymerizable compounds, such as acrylonitrile, vinyl acetate or
(co)polymers such as ABS, where suspension, bulk or emulsion polymers and mixtures
thereof are possible. Examples of such components (a) are compositions comprising (i)
20-80 parts by weight of a vinyl chloride homopolymer (PVC) and (ii) 80-20 parts by
weight of at least one thermoplastic copolymer based on styrene and acrylonitrile, in
particular from the group consisting of ABS, NBR, NAR, SAN and EVA. The
abbreviations used for the copolymers are known to the person skilled in the art and have
the following meanings: ABS = acrylonitrile-butadiene-styrene; SAN =
styrene-acrylonitrile; NBR = acrylonitrile-butadiene; NAR = acrylonitrile-acrylate; EVA
= ethylene-vinyl acetate. Also suitable are, in particular, aé:rylatc-based
styrene-acrylonitrile copolymers (ASA). In this connection, component (a) is preferably a
polymer composition comprising, as components (i) and (ii), a mixture of 25-75 % by
weight of PVC and 75-25 % by weight of said copolymers. Examples of such
compositions are: 25-50 % by weight of PVC and 75-50 % by weight of copolymers or
40-75 % by weight of PVC and 60-25 % by weight of copolymers. Preferred copolymers
are ABS, SAN and modified EVA in particular ABS. 'NBR, NAR and EVA are also
particularly suitable. The novel composition can comprise one or more of said
copolymers. Of particular importance as component (é) are compositions comprising (i)
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, and, per 100 parts by weight of (i) and (ii), 5-120 parts by weight of
plasticizers, in particular phthalates, especially DOP, DINP and DIDP, and/or
trimellitates, especially TOTM, TIDTM and TITDTM [cf. below under A) and C)].



- 3- Sui tabl e plasticizers Exanpl es of suitable organic plasticizers
are those fromthe follow ng groups: A) Phthal ates (esters—of—phthalic_
aci d) Exanpl es of these plasticizers are dinethyl, diethyl. dibutyl,

di hexyl, di-2-ethyl hexyl, di-n-octyl, di-isooctyl, di-iso eetHasBeenR laced
di -1 sodecyl, di-isotridecyl, dicyclohexyl, dinethylcyclohex
‘gl ycol, dibutyl glycol, benzyl butyl and-g@i-phenyl phthal at @

“of phthal ates, such as Cerr]-Clerr]- and CJerr]-Cerr] al kyI

made from predom nantly |inear alcohols, (err]-Cerr]-n-alkyl pht hal at es
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di hexyl, di- ethylhexyl di -n-octyl, di-isooctyl, di-isononyl,

di-i sodecyl -isotri decyl and benzyl butyl phthal ates, and said mxtures
of al kyl MM. cular preference is given to di - 2- et hyl hexyl ,
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. (diisodecyl phthal ate) are customary.
A) Phthalates (esters of phthalic acid)

Examples of these plasticizers are dimethyl, diethyl, dibutyl, dihexyl, di-2-ethylhexyl,
di-n-octyl, di-isooctyl, di-isononyl, di-isodecyl, di-isotridecyl, dicyclohexyl,
dimethylcyclohexyl, dimethyl glycol, dibutyl glycol, benzyl butyl and diphenyl phthalates,
- and mixtures of phthalates, such as C;-Cqy- and Cy-C,,alkyl phthalates made from
predominantly linear alcohols, C4-C;g-n-alkyl phthalates and Cg-C;o-n-alkyl phthalates.
Preference is given to dibutyl, dihexyl, di-2-ethylhexyl, di-n-octyl, di-isooctyl,
di-isononyl, di-isodecyl, di-isotridecyl and benzyl butyl phthalates, and said mixtures of
alkyl phthalates. Particular preference is given to di-2-ethylhexyl, di-isononyl and
di-isodecyl phthalate. The abbreviations DOP (dioctyl phthalate, di-2-ethylhexyl
phthalate), DINP (diisononyl phthalate) and DIDP (diisodecyl phthalate) are customary.

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

Examples of these plasticizers are di-2-ethylhexyl adipate, di-isooctyl adipate (mixture),
di-isononyl adipate (mixture), di-isodecyl adipate (mixture), benzyl butyl adipate, benzyl
octyl adipate, di-2-ethylhexyl azelate, di-2-ethylhexyl sebacate and di-isodecyl sebacate
(mixture). Preference is given to di-2-ethylhexyl adipate and di-isooctyl adipate.

C) Esters of trimellitic acid, _

for example tri-2-ethylhexyl trimellitate, tri-isodecyl trimellitate (mixture), tri-isotridecyl
trimellitate, tri-isooctyl trimellitate (mixture) and tri-Cq-Cgalkyl, tri-Cg-C;galkyl,
tri-C,-Coalkyl and tri-Cy-Cyjalkyl trimellitates. The last-mentioned trimellitates are
formed by esterifying trimellitic acid by means of the appropriate alkanol mixtures.
Preferred trimellitates are tri-2-ethylhexyl trimellitate and said trimellitates made from
alkanol mixtures. Customary abbreviations are TOTM (trioctyl trimellitate,
tri-2-ethylhexyl rimellitate), TIDTM (tmsodecyl tnmelhtate) and TITDTM (trnsotndecyl
trimellitate).

D) Epoxy plasticizers
These are principally epoxidized unsaturated fatty acids, for example epoxidized soybean
oil.



B) Esters of aliphatic dicarboxylic acids, in particular esters—ef—adipic,
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1,2-propanediol, 1,3-butanediol, 1,4-butanediol, 1,6-hexanediol, neopentyl glycol and
diethylene glycol; monocarboxylic acids, such as acetic, caproic, caprylic, lauric, myristic,
palmitic, stearic, pelargonic and benzoic acids; monofunctional alcohols, such as
isooctanol, 2-ethylhexanol, isodecanol and C5-Cgalkanol and Cy-C,alkanol mixtures.
Particularly advantageous are polyester plasticizers made from said dicarboxylic acids and
monofunctional alcohols.

F) Esters of phosphoric acid

A definition of these esters is given in the abovementioned handbook "Plastics Additives"
on page 390, chapter 5.9.5. Examples of these phosphates are tributyl phosphate,
tri-2-ethylbutyl phosphate, tri-2-ethylhexyl phosphate, trichloroethyl phosphate,
2-ethylhexyl diphenyl phosphate, cresyl diphenyl phosphate, triphenyl phosphate, tricresyl
phosphate and trixylenyl phosphate. Preference is given to tri-2-ethylhexyl phosphate and
®Reofos 50 and 95.

G) Chlorinated hydrocarbons (paraffins)
H) Hydrocarbons

I) Monoesters, for example butyl'oleate, phenoxyethyl oleate, tetrahydrofurfuryl oleate,
glycerol monooleate and esters of alkylsulfonic acids.

J) Glyeol esters, for example diglycol benzoates.

Definitions and examples of plasticizers from groups G) to J) are given in the following
handbooks:

"Plastics Additives", edited by R. Gichter and H. Miiller, Hanser Verlag, 1990, page 284,
chapter 5.9.14.2 (Group G)) and chapter 5.9.14.1 (Group H)).

"PVC Technology", edited by W.V. Titow, 4th Ed., Elsevier Publishers, 1984, pages
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- phosphate, tri-2-ethyl hexyl phosphate, trichloroethyl phosphate,

2- et hyl hexyl di phenyl phosphate, cresyl diphenyl phosphate, triphen%/rl)
phosphat e, Inigenerak fiom 5 to 120 parts, in particular from 10 to 100 parts, of the plasticizers from

groups A), B), C) and E),

from 0.5 to 30 parts, in particular from 0.5 to 20 parts, of those from group D) and
from 1 to 100 parts, in particular from 2 to 80 parts, of those from groups F) and G) are
present. It is also possible to use mixtures of different plasticizers.

The plasticizers can be used in é total amount of, for example, from 5 to 120 parts by
weight, preferably from 10 to 100 parts by weight, in particular from 20 to 70 parts by
weight, based on 100 parts by weight of PVC.

Perchlorates

The pefchlorates (or perchloric acid) mentioned above as component (b) conform to the
formula M(ClO,), where M* is H*, NH,*, Na*, K*, Mg?*, Ca?*, Ba?* or AP**. The index
n is 1, 2 or 3, corresponding to the valency of M.

Perchloric acid or the particular perchlorate can be employed in various customary forms,
for example as a salt or an aqueous solution coated onto a support material, such as PVC,
calcium silicate, zeolites or hydrotalcites, or bonded into a hydrotalcite by chemical
reaction. '

They can be used in an amount of, for example, from 0.001 to 5 parts by weight,
preferably from 0.01 to 3 parts by weight, particularly preferably from 0.01 to 2.0 parts by
weight, based on 100 parts by weight of PVC. -

Epoxide compounds

The terminal epoxide compounds (c) which can be used for the purposes of the invention
can have an aliphatic, aromatic, cycloaliphatic, araliphatic or heterocyclic structure; they
contain epoxide groups as side groups. The epoxide groups are preferably bonded to the
remainder of the molecule as glycidyl groups via ether or ester bonds, or they are
N-glycidyl derivatives of heterocyclic amines, amides or imides. Epoxide compounds of
these types are known in general terms and are commercially available.
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The epoxide compounds contain at least one epoxide radical of the formula

o .

— CH- (CHy)— C'—CH
| ni ) ’
Ry Ry Ry

where R; and R, are both hydrogen, R, is hydrogen or methyl, and n is 0, or in which R,
and Rj together are -CH,-CH,- or -CH,-CH,-CHj-, R, is then hydrogen, and nis O or 1
and this epoxide radical is bonded directly to carbon, oxygen, nitrogen or sulfur atoms.

Examples which may be mentioned of epoxide compounds are:

I) Glycidy! and B-methylglycidyl esters obtainable by reacting a compound containing at
least one carboxyl group in the molecule and epichlorohydrin or glycerol dichlorohydrin
or B-methylepichlorohydrin. The reaction is preferably carried out in the presence of
bases.

The compounds containing at least one carboxyl group in the molecule can be aliphatic
carboxylic acids. Examples of these carboxylic acids are glutaric acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, sebacic acid or dimerized or trimerized linoleic acid,
acrylic acid, methacrylic acid, caproic acid, caprylic acid, lauric acid, myristic acid,
palmitic acid, stearic acid and pelargonic acid, and the acids mentioned in the case of the
organic zinc compounds.

However, it is also possible to employ cycloaliphatic carboxylic acids, for example
cyclohexanecarboxylic acid, tetrahydrophthalic acid, 4-methyltetrahydrophthalic acid,
hexahydrophthalic acid or 4-methylhexahydrophthalic acid.

Itis also possiblc; to use éromatic.carboxylic acids, for example benzoic acid, phthalic
acid, isophthalic acid, trimellitic acid or pyromellitic acid.

It is likewise possible to use carboxyl-terminated adducts, for example of trimellitic acid
and polyols, for example glycerol or 2,2-bis(4-hydroxycyclohexyl)propane.

Other epoxide compounds which can be used for the purposes of the present invention are
given in EP ( 506 617.
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(group J)). Particular preference is given to plasticizersg,ir roups A)
to G, in particular A) to F), especially the plasticizers i hced
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C and E), from0.5 to 30 parts, in particular from0.5 to 20 parts,
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- wei ght,  basleastone 1160 aleaholic Iydramyil gfsupaind/d¥phenolic hydroxyl group and a suitably
substituted epichlorohydrin under alkaline conditions, or in the presence of an acid
catalyst followed by alkali treatment.

Ethers of this type are derived, for example, from acyclic alcohols, such as ethylene
glycol, diethylene glycol and higher poly(oxyethylene) glycols, propane-1,2-diol or
poly(oxypropylene) glycols, propane-1,3-diol, butane-1,4-diol, poly(oxytetramethylene)
glycols, pentane-1,5-diol, hexane-1,6-diol, hexane-2,4,6-triol, glycerol,
1,1,1-trimethylolpropane, bistrimethylolpropane, pentaerythritol, sorbitol, and from
polyepichlorohydrins, butanol, amyl alcohol, pentanol and from monofunctional alcohols
such as isooctanol, 2-ethylhexanol, isodecanol and C;-Cgalkanol and Cy-C;;alkanol
mixtures.

However, they are also derived, for example, from cycloaliphatic alcohols, such as 1,3- or
1,4-dihydroxycyclohexane, bis(4-hydroxycyclohexyl)methane,
2,2-bis(4-hydroxycyclohexyl)propane or 1,1-bis(hydroxymethyl)cyclohex-3-ene, or they
contain aromatic rings, such as N,N-bis(2-hydroxyethyl)aniline or
p.p’-bis(2-hydroxyethylamino)diphenylmethane.

The epoxide compounds can also be derived from monocyclic phenols, for example from
phenol, resorcinol or hydroquinone; or they are based on polycyclic phenols, for example
on bis(4-hydroxyphenyl)methane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane, 4,4’-dihydroxydiphenyl sulfone or on
condensation products of phenols with formaldehyde obtained under acid conditions, such
as phenol novolaks.

Examples of other possible terminal epoxides are: glycidyl 1-naphthyl ether, glycidyl
2-phenylphenyl ether, 2-biphenyl glycidyl ether, N-(2,3-epoxypropyl)phthalimide and
2,3-epoxypropyl 4-methoxyphenyl ether _

IIT) N-Glycidyl compounds obtainable by dehydrochlorinating the products of the reaction
of epichlorohydrin with amines, which contain at least one amino hydrogen atom. These
amines are, for example, aniline, N-methylaniline, toluidine, n-butylamine,
bis(4-aminophenyl)methane, m-xylylenediamine or bis(4-methylaminophenyl)methane,
but also N,N,O-triglycidyl-m-aminophenol or N,N,O-triglycidyl-p-aminophenol.
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IV) S-Glycidyl compounds, for example di-S-glycidyl derivatives derived from dithiols,

for example ethane-1,2-dithiol or bis(4-mercaptomethylphenyl) ether.

V) Epoxide compounds containing a radical of the formula I in which R, and Ry together
are -CHy-CHy-, and n is 0, are bis(2,3-epoxycyclopentyl) ether, 2,3-epoxycyclopentyl
glycidyl ether or 1,2-bis(2,3-epoxycyclopentoxy)ethane. An example of an epoxy resin
containing a radical of the formula I in which R, and R together are -CH,-CH,- andnis 1
is 3'4’-epoxy-6'-methylcyclohexyl)methyl 3,4-epoxy-6-methylcyclohexanecarboxylate.

Examples of suitable terminal epoxides are:
a) liquid bisphenol A diglycidyl ethers, such as Araldit®GY 240, Araldit®GY 250,
Araldit®GY 260, Araldit®GY 266, Araldit®GY 2600, Araldit®MY 790;
b) solid bisphenol A diglycidyl ethers, such as Araldit®GT 6071, Araldit®GT 707 1,
Araldit®GT 7072, Araldit®GT 6063, Araldit®GT 7203, Araldit®GT 6064, Araldit®GT
7304, Araldit®GT 7004, Araldit®GT 6084, Araldit®GT 1999, Araldit®GT 7077,

- Araldit®GT 6097, Araldit®GT 7097, Araldit®GT 7008, Araldit®GT 6099, Araldit®GT
6608, Araldit®GT 6609, Araldit®GT 6610;
¢) liquid bisphenol F diglycidyl ethers, such as Araldit®GY 281, Araldit®PY 302,
Araldit®PY 306;
d) solid polyglycidyl ethers of tetraphenylethane, such as CG Epoxy Resin®0163;
e) solid and liquid polyglycidyl ethers of phenol-formaldehyde novolak, such as EPN
1138, EPN 1139, GY 1180, PY 307;
f) solid and liquid polyglycidyl ethers of o-cresol-formaldehyde novolak, such as ECN
1235, ECN 1273, ECN 1280, ECN 1299; -
g) liquid glycidyl ethers of alcohols, such as Shen® glycidyl ether 162, Araldit®DY
0390, Araldit®DY 0391;
h) liquid glycidyl ethers of carboxylic acids, such as Shell®Cardura E terephthalates,
trimellitates, Araldit®PY 284;
i) solid heterocyclic epoxy resins (triglycidyl isocyanurates), such as Araldit® PT 810;
j) liquid cycloaliphatic epoxy resins, such as Araldit®Cy 179;
k) liquid N,N,O-triglycidyl ether of p-aminophenol, such as Araldit®MY 0510;



- 6- The epoxi de conpounds contain at |east one epoxide radical of the
formul a [err] where R err] and R[err] are are both ——

hydrogen, R err] is hydrogen or nmethyl, and nis 0, or gp err] and
Rlerr] together are -CHerr]-CHerr]- or -CHerr]- CH[err] ced
is then hydrogen, and n is 0 or 1 and this epoxide radi cal

directly to carbon, oxygen, nitrogen or sulfur atons.

1) tetraglycidyl-4,4’-methylenebenzamine or
N,N,N’,N’-tetraglycidyldiaminophenylmethane, such as Araldit®MY 720, Araldit®MY
721.

Preference is given to epoxide compounds containing two functional groups. However, it
is in principle possible for epoxide compounds containing one, three or more functional
groups to be used.

Predominantly employed are epoxide compounds, in particular diglycidyl compounds,
having aromatic groups. |

If desired, a mixture of different epoxide compounds can also be employed.

Particularly preferred terminal epoxide compounds are diglycidyl ethers based on
bisphenols, for example on 2,2-bis(4-hydroxyphenyl)propane (bisphenol A),
bis(4-hydroxyphenyl)methane or mixtures of bis(ortho/para-hydroxyphenyl)methane
(bisphenol F).

The terminal epoxide compounds can be employed in an amount of preferably at least 0.1
part by weight, for example from 0.1 to 50 parts by weight, preferably from 1 to 30 parts
by weight, in particular from 1 to 25 parts by weight, based on 100 parts by weight of
PVC.

The flexible PVC stabilized according to the invention may contain further additives.
These are, for example, fillers and reinforcing materials (for example calcium carbonate,
silicates, glass fibres, talc, kaolin, chalk, mica, metal oxides and hydroxides, carbon black
or graphite), metal soaps and other metal stabilizers, antioxidants, polyols, zeolites,
dawsonites, hydrotalcites, organic phosphites, 1,3-diketo compounds, dihydropyridines,
a-phenylindole, pyrroles, B-naphthol, hydroxydiphenylamines, sterically hindered amines
(HALS), light stabilizérs, UV absorbers, lubricants, fatty acid esters, paraffins, blowing
agents, optical brighteners, pigments; ﬂaixie;ir_oofing agents, antistatics, B—aminoci‘otonates
(for example as mentioned in EP 0 465 405, p. 6, lines 9-14), phosphates, thiophosphates,
gelling aids, peroxide-scavengers, modifiers and further complexing agents for Lewis
acids.

Fillers
The fillers used are, for example, chalk, kaolin, china clay, talc, silicates, glass fibres,
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for exanple gl ycerol or 2, 2-bis(4-hydroxycycl ohexyl) propane.

xwunds whi ch can be used for the purposes of the present

Customary examples are stearates and laurates, but also oleates and salts of relatively
short-chain alkylcarboxylic acids. Metal soaps also include alkylbenzoic acids. Use is
frequently made of synergistic mixtures, such as barium/zinc, magnesium/zinc,

- calcium/zinc or calcium/magnesium/zinc stabilizers. Metal soaps can be employed

individually or as mixtures. A review of customary metal soaps is given in Ullmann’s
Encyclopedia of Industrial Chemistry, Sth Ed., Vol. A16 (1985), pp. 361 ff.).

Preference is given to organic metal soaps from the series consisting of aliphatic saturated

C,-Cy,carboxylates, aliphatic unsaturated C,-Cy,carboxylates, aliphatic
C,-Cy,carboxylates which are substituted by at least one OH group, cyclic and bicyclic
carboxylates having 5-22 carbon atoms, unsubstituted, at least mono-OH-substituted
and/or C,-C;g¢alkyl-substituted phenylcarboxylates, unsubstituted, at least
mono-OH-substituted and/or C,-C,salkyl-substituted naphthylcarboxylates,
phenyl-C,-C, galkylcarboxylates, naphthyl-C;-C; ¢alkylcarboxylates or unsubstituted or
C,-Cyjalkyl-substituted phenolates, tallates and resinates.

Specific mention may be made by Way of example of zinc, calcium, magnesium or barium

salts of monovalent carboxylic acids, such as acetic acid, propionic acid, butyric acid,
valeric acid, hexanoic acid, oenanthic acid, octanoic acid, neodecanoic acid,
2-ethylhexanoic acid, pelargonic acid, decanoic acid, undecanoic acid, dodecanoic acid,
tridecanoic acid, myristic acid, palmitic acid, isostearic acid, stearic acid,
12-hydroxystearic acid, behenic acid, benzolc ac1d p-tert-butylbenzoxc acid,
dimethylhydroxybenzoic acid, 3 5-d1-tert-butyl-4—hydroxybenzolc acid, tolic acid,
dimethylbenzoic acid, ethylbenzoic acid, n-propylbenzoic acid, salicylic acid,
p-tert-octylsalicylic acid and sorbic acid; calcium, magnesium and zinc salts of
monoesters of divalent carboxylic acids, such as oxalic acid, malonic acid, succinic acid,
glutaric acid, adipic acid, fumaric acid, pentane-1,5-dicarboxylic acid,

hexane-1,6-dicarboxylic acid, heptane-1,7-dicarboxylic acid, octane-1,8-dicarboxylic acid,



given in EP 0 506 617.
-7- 1) Aycidyl or [err]-nethylglycidyl ethers obtainable by reacting

a conpound containing at | east one free al coholic hydroxyl group and/or
phenolic hydroxyl group and a suitably substituted epi chl orgei¥gked Hhs BOS Replaced
al kaline conditions, or in the presence of an acid catalyst

- alkali treatnent. Ethers of this type-ane derived, for ex Mmﬂmllll
acyclic al cohols, such as ethylene glycol, dlethylene gl ycol

pol y(oxyet hyl ene) gl ycols, propane-1,2-diol or poly(oxypropylene) glycols,
propane- 1, 3-diol, butane- 1,4-diol, poly(oxytetranethylene) glycols,

pent ane- 1, r

1,1,1-tri m\rag #ﬂc ac{ra(e;i%gﬁﬁm&nﬁﬂ %&W@R}%&r@n@ﬂgﬂntg%@ %‘ﬁ%atagl sorbl tol,
and from tnesters of tn- or tetravalent carboxyhc ac1ds such as hemlmellmc ac1d, trimellitic acid,

pyromellitic acid and citric acid.

Preference is given to calcium, magnesium and zinc carboxylates of carboxylic acids
having 7 to 18 carbon atoms (metal soaps in the stricter sense), for example benzoates or
alkanoates, preferably stearates, oleates, laurates, palmitates, behenates, hydroxystearates,
dihydroxystearates or 2-ethylhexanoates. Particular preference is given to stearates,
oleates and p-tert-butylbenzoates. Superbasic carboxylates, such as superbasic zinc
octanoate, are also preferred. -

It is also possible to use a mixture of carboxylates having different structures. -
Preference is given to compositions as described above comprising an organic zinc and/or
calcium compound.

In addition to said compounds, organic aluminium compounds are also suitable, in
particular compounds analogous to those mentioned above. Further details of the preferred
aluminium compounds which can be used are given in US 4 060 512 and US 3 243 394.

Suitable compounds, in addition to those mentioned above, are also organic rare-earth
compounds, in particular compounds analogous to those mentioned above. The term
rare-earth compound is taken to mean, in particular, compounds of the elements cerium,
praseodymium, neodymium, samarium, europium, gadolinium, terbium, dysprosium,
holmium, erbium, thulium, ytterbium, lutetium, lanthanum and yttrium, mixtures, in
particular with cerium, being preferred. Further preferred rare-earth compounds are given
in EP-A-0 108 023.

It is also possible to employ a mixture of zinc compounds, alkaline earth metal
compounds, aluminium compounds, lanthanum compounds and lanthanoid compounds
having different structures. Organic zmc, alummmm, lanthanum or lanthanoid compounds
can also be coated onto an alumo salt compound cf. also DE-A-4 031 818.

The metal soaps or mixtures thereof can be used in an amount of, for example, from 0.001
to 10 parts by weight, preferably from 0.01 to 8 parts by weight, particularly preferably
from 0.05 to 5 parts by weight, based on 100 parts by weight of PVC. The same applies to
the other metal stabilizers:
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in which R’y is C;-Cpalkyl, Cs-C;ohydroxyalkyl, C,-C,galkenyl, phenyl, phenyl which is
substituted by OH, C;-C,alkyl, C;-C,alkoxy or halogen, C;-C,ophenylalkyl,
Cs-Cyscycloalkyl, Cs-Cyscycloalkyl which is substituted by C;-C,alkyl, or an -R5-S-Rg or
-Rs-O-Rg group, R’; is hydrogen, C;-Cgalkyl, C,-C;,alkenyl, phenyl, C;-C;,alkylphenyl,
C7-Ciophenylalkyl or a -CO-R4 group, R’; has one of the meanings given for R’; or is
C;-Cgalkoxy, Ry is C;~Caalkyl or phenyl, Ry is C;-Cjpalkylene, and Ry is Cl-Clzalkyl
phenyl, C;-C,galkylphenyl or C;-C,ophenylalkyl.

These include the hydroxyl-containing diketones of EP-A-346 279 and the oxa- and
thiadiketones of EP-A-307 358, and the isocyanuric acid-based diketones of US
4 339 383.

Alkyl R’; and R’; can be, in particular, C,-C;galkyl, for example methyl, ethyl, n-propyl,
isopropyl, n-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, decyl, dodecyl or octadecyl.

Hydroxyalkyl R’; and R’; are, in particular, a -(CH,),-OH group, in whichn is 5, 6 or 7.

Alkenyl R’; and R’3 can be, for example, vi_riyl, allyl, methallyl, 1-butenyl, 1-hexenyl or
oleyl, preferably allyl.

H-, alkyl-, alkoxy- or halogen-substituted phenyl R’; and R’; can be, for example, tolyl,
xylyl, tert-butylphenyl, methoxyphenyl, ethoxyphenyl, hydroxyphenyl, chlorophenyl or
dichlorophenyl.
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t oget her  R’;are, in particular, cyclohexyl or methyicyclohexyl.

Alkyl R’; can be, in particular, C,-C,alkyl. C,-C,,alkenyl R’; can be, in particular, allyl.
Alkylphenyl R’ can be, in particular, tolyl. Phenylalkyl R’, can be, in particular, benzyl.
R’, is preferably hydrogen. Alkoxy R’; can be, for example, methoxy, ethoxy, butoxy,
hexyloxy, octyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, or octadecyloxy.
C;-Cjoalkylene Rs is, in particular, C,-Cjalkylene. Alkyl Ry is, in particular, C4-C;,alkyl,
for example butyl, hexyl, octyl, decyl or dodecyl. Alkylphenyl Ry is, in particular, tolyl.
Phenylalkyl R i, in particular, benzyl. '

Examples of 1,3-dicarbonyl compounds of the above formula are acetylacetone,
butanoylacetone, heptanoylacetone, stearoylacetone, palmitoylacetone, lauroylacetone,
7-tert-nonylthioheptane-2,4-dione, benzoylacetone, dibenzoylmethane,
lauroylbenzoylmethane, palmitoylbenzoylmethane, stearoylbenzoylmethane,
isodctylbenzoylmethane, 5-hydroxycaproylbenzoylmethane, tribenzoylmethane,
bis(4-methylbenzoyl)methane, benzoyl-p-chlorobenzoylmethane,
bis(2-hydroxybenzoyl)methane, 4-methoxybenzoylbenzoylmethane,
bis(4-methoxybenzoyl)methane, 1-benzoyl-1-acetylnonane, benzoylacetylphenylmethane,
stearoyl-4-methoxybenzoylmethane, bis(4-tert-butylbenzoyl)methane,
benzoylformylmethane, benzoylphenylacetylmethane, bis(cyclohexanoyl)methane,
di(pivaloyl)methane, methyl, ethyl, hexyl, octyl, dodecyl or octadecyl acetoacetate, ethyl,
butyl, 2-ethylhexyl, dodecyl or octadecyl benzoylacetate, ethyl, propyl, butyl, hexyl or
octyl stearoyl acetate and dehydracetic acid, and the zinc, calcium, or magnesium salts
thereof.

Preference is given to 1,3-diketo compounds of the above formula in which R’ is
C,-C,zalkyl, phenyl, phenyl which is substituted by OH, methyl or methoxy,
C;-C,ophenylalkyl or cyclohexyl R’z is hydrogen, and R’; has one of the meanings given
forR’;. - _

The 1,3-diketo compounds can be used in an amount of, for example, from 0.01 to 10 parts
by weight, preferably from 0.01 to 3 parts by weight, in particular from 0.01 to 2 parts by
weight, based on 100 parts of weight of PVC.
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Araldit[err] Gy 2600, AralditM 790; b) solid bisphenol A diglycidyl ethers,

such as Arg|dit oéﬂGTMLdl t GT 7071, AralditGr 7072, AralditGrT
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2,4-dimethyl-6-(1’-methyltridec-1’-yl)phenol, octylphenol, nonylphenol and mixtures
thereof.

2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol,
2,4-dioctylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol,
2,6-didodecylthiomethyl-4-nonylphenol.

3. Hydroquinones and alkylated hydroquinones, for example
2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-tert-butyl-hydroquinone,
2,5-di-tert-amyl-hydroquinone, 2,6-diphenyl-4-octadecyloxyphenol,
2,6-di-tert-butyl-hydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole,
3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate,
bis(3,5-di-tert-butyl-4-hydroxyphenyl) adipate.

4. Hydroxylated diphenyl thioethers, for example
2,2’-thiobis(6-tert-butyl-4-methylphenol), 2 2’-th10b1s(4-octylphenol),
4,4’-thiobis(6-tert-butyl-3-methylphenol), 4,4’-thiobis(6-tert-butyl-2-methylphenol),
4,4-thiobis(3,6-di-sec-amylphenol), 4,4’-bis(2,6-dimethyl-4-hydroxyphenyl) disulfide.

5. Alkylidenebisphenols, for example 2,2’-methylene-bis(6-tert-butyl-4-methylphenol),
2,2’-methylene-bis(6-tert-butyl-4-ethylphenol),
2,2’-methylene-bis[4-methyl-6-(co-methylcyclohexyl)phenol],
2,2’-methylene-bis(4-methyl-6-cyclohexylphenol),
2,2’-methylene-bis(6-nonyl-4-methylphenol), 2,2’-methylene-bis(4,6-di-tert-butylphenol),
2,2’-ethylidene-bis(4,6-di-tert-butylphenol),
2,2’-ethylidene-bis(6-tert-butyl-4-isobutylphenol),
2,2’-methylene-bis[6-(a-methylbenzyl)-4-nonylphenol],




i) solid heterocyclic epoxy resins (triglycidyl i s.ogyﬁﬁw;a@, such as
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4,4’-methylene-bis(2,6-di-tert-butylphenol),
4,4’-methylene-bis(6-tert-butyl-2-methylphenol),
1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)butane,
2,6-bis(3-;ért-butyl-5-methy_l-2-hydmxybenzyl)-4-methylphenol,
1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane,
1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-3-n-dodecylmercaptobutane,
ethylene glycol bis[3,3-bis(3’-tert-butyl-4’-hydroxyphenyl) butyrate],
bis(3-tert-butyl-4-hydroxy-5-methylphenyl)dicyclopentadiene,
bis[2-(3’-tert-butyl-2’-hydroxy-5°’-methylbenzyl)-6-tert-butyl-4-methyl-phenyl]
terephthalate, 1,1-bis(3,5-dimethyl-2-hydroxyphenyl)butane,
2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl)propane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylmercaptobutane,
1,1,5,5-tetra(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

6. O-, N- and S-benzyl compounds, for example
3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydibenzyl ether, octadecyl
4-hydroxy-3,5-dimethylbenzylmercaptoacetate,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine,
bis(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl) dithioterephthalate,
bis(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide, isooctyl
3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

7. Hydroxybenzylated malonates, for example dioctadecyl
2,2-bis(3,5-di-tert-butyl-2-hydroxybenzyl)malonate, dioctadecyl
2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate, didodecylmercaptoethyl
2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate,
di[4-(1,1,3,3-tetr_amethylbutyl)phenyl]_--2,2-_bis(3,5-di-tert—butyl-4~hydroxybenzyl)-
malonate.

8. Hydroxybenzyl aromatic compounds, for example
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-
tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetramethylbenzene, 2,4,6-tris(3,5-di-tert- |
butyl-4-hydroxybenzyl)phenol.

9. Triazine compounds, for example
2,4-bisoctylmercapto-6-(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine,

as
9



| f desired, a mxture of different epoxide conpounds can al so be enpl oyed.
Particularly preferred term nal epoxi de conpounds are diglycidyl ethers

based on bisphenols, for exanple on 2, 2-bi s(4-hydroxyphen opan
(bi sphenol A), bi ﬁiﬁﬂé{ﬁﬁieayﬁe faced
oxi de

bi s(4- hydr oxyphenyl ) met hane or m xtur

bi s(ort ho/ par a- hydr oxyphenyl ) net hane (bi sphenol F). H“N“HI
conpounds can be enpl oyed in an anount of6 preferably rt by
wei ght, for exanple fromO0.1 to 50 parts by weight, preferably from1l to 30
parts by weight, in particular from1l to 25 parts by weight, based on 100
parts by weight of PVC The flexible PVC stabilized according to the
I nvention ﬁﬁ%ﬂﬂﬂ@fcﬁg&a- F—T ?,5 &Q&tbhelyﬁ&h yARZ9EnifihG)- ligrm%ﬂérm e, fillers
and rei nformq& mat er | 'i’! gr exagp (f al.ci um car Sl l'%‘% gl ass-
fibres, taPOCtylmercapto-46 Hert-bigy{-4hygdraxyphengx y)- 3 rEiarRe246ar bon
bl ?Ckl or gtrml LSI&—ken-ﬁﬁtmemﬁmxw-hﬁB-mmb K3 a%k(aﬁemaenamylom dant s,
pol yols, zeq onites 7
1, 3-di ket 02' o Re&zy F‘P%’&?‘B‘B‘{?rrgﬁo%‘? &tfgenru]’ryl-% gg'dci tQIQh@’rro %lg
[err]-nap hiShO}’ﬂn“WdrMﬁdn;(Bé@Hemané%-lmdmxwhmwe lhdér,fbd'limﬂenes (HALS),
l'i ght stabjly rfzihe, Paraffins,

bl owi ng agghfszﬁ{sgst | C(?-PBG;?P h@ﬁfedrxgpﬂé jg ?réﬁlﬁ#efcﬂh prgg??ng agents
- antistaticd 34'ETSK§)5%M¢ER!‘P6YMHY@9XXWFY é%ﬁ%ﬁ‘l“éfa&s mentioned in EP 0 465
- 405, p. 6, lines 9-14), phosphates, thlophosphates gelling aids,

? ggir 3): de-s ?8 Vﬁ&)%ghonates CLOS}I)hel{eSS al %hc];slf)%rrxll?er , for ex; amp e Hﬂn&ﬂﬁ% §-d1 %rt—buwf-f
hydroxybenzylphosphonate, diethyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate,
dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl
5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate, the calcium salt of monoethyl
3,5-di-tert-butyl-4-hydroxybenzyl phosphonate, triphenyl phosphite, diphenyl alkyl
phosphites, phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite,
trioctadecyl phosphite, distearyl pentaerythrityl diphosphite, tris(2,4-di-tert-butylphenyl)
phosphite, diisodecyl pentaerythrityl diphosphite, bis(2,4-di-tert-butylphenyl)
pentaerythrityl diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl) pentaerythrityl
diphosphite, bisisodecyloxy pentaerythrityl diphosphite,
bis(2,4-di-tert-butyl-6-methylphenyl) pentaerythrityl diphosphite,
bis(2,4,6-tri-tert-butylphenyl) pentaerythrityl diphosphite, tristearyl sorbitol tnphosphme,
tetrakis(2,4-di-tert-butylphenyl)-4,4’-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-
teu'a-tert-butyl-12H-dibenz[d,g]-1,3,2-dioxaph6sphocine, 6-fluoro-2,4,8,10-tetra-tert-
butyl- 12-methyldibenz{d,g]-1,3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-methylphenyl)
methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite
(CoH;9-CgHy-0)1 5-P-(0-Cy2.13Hos.27)1 5

11. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl
N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

12. Esters of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with monohydric or
polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
dipentaerythritol, tris(hydroxyethyl) isocyanurate, N,N’-bis(hydroxyethyl)oxalamide,
3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
ditrimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-{2.2.2]-octane.



Fillers The fillers used are, for exanple, chalk, kaolin, china clay, talc,
silicates, glass fibres, gk‘\‘““ /

-10- gl ass beads, sawdust, mca, netal oxides or OXIdeS car bon’
bl ack, graphite, rock flour and barytes. Pr ef erence | Bmmn and
chal k. The fillers can be enployed in an anount of, | east
1 part by weight, for exanple from5 to-300Q parts by éﬂably
from10 to 150 parts by weight, in particular from15 to 100 part

wei ght, based on 100 parts by weight of PVC. Metal soaps Metal soaps are
principally metal carboxyl ates, preferably of |ong-chain carboxylic acids.
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or polyhydnc alcohols, for example with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tristhydroxyethyl) isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-{2.2.2]-octane.

14. Esters of B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with monohydric or
polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane.

15. Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid with monohydric or polyhydric
alcohols, for example with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol,
1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N’-bis(hydroxyethyl)oxalamide, 3-thiaundecanol, 3-thiapentadecanol,
trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane.

16. Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, for example
N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexamethylenediamine,
N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)trimethylenediamine,
N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine.

Preference is given to antioxidants from groups 1-5, 10 and 12, in particular
2,2-bis(4-hydroxyphenyl)propane, esters of 3,5-di-tert-butyl-4-hydroxyphenylpr6pionic
acid with octanol, octadecanol or pentaerythritol, or tris(2,4-di-tert-butylphenyl)
phosphite.

If desired, a mixture of antioxidants of different structures can also be employed.

The antioxidants can be used in an amount of, for example, 0.01 to 10 parts by weight,



short-chai n al kyl carboxylic acids. Metal soaps'also I ncl ude al kyl benzoi c
acids. Use is frequently nade of synergistic m xtures, such as bariunizinc,
magnesi unf zi nc, cal ciun zinc or cal ci um nagnesi um zi nc stabilizers—wetat—

soaps can be enployed individually or as mxtures; A revigwof tomary
metal soaps is given in Ul mnn's Encycl opedia of Industri lacegl h
Ed., Vol. A16 (1985), pp. 361 ff.). Prefijgrence is given Jﬂ il ’ fal
soaps fromthe series consisting of aliphatic saturated

Cerr]-Cerr]carboxylates, aliphatic unsaturated Clerr]-C err]carboxyl at es,
aliphatic Clerr]-Clerr]carboxylates which are substituted by at |east one

ansabst |t uggeragly romal F il e by o e e 01 o 53aitf By Welght,
d err] - d erbabed dry 100:pdrsthiyt weight of PMGLl car boxyl at es, unsubstituted, at | east

nono- OH substituted and/or CJerr]-Clerr]al kyl -substituted
napht hyl car boxyl at es, phenyl - _ hr] al kyl car boxyl at es,

-napht hyl - C/Exanplesof spitable {iVeahsprbers anddig
Speci 1. Mo B o e e/ o qragnesi um
olro bari um éﬂ?‘b&lpb?“%ﬁﬂvgﬁmei ééﬁ@é&&r%@ﬂ@?@%ﬁ%&ﬁ@%@%‘ U,g -
propi oni ¢ ak{3i-terblupyli2t-hgdiostyphenybénzomiazole, 24X dhydraxyei’t d, oenant hic acid,
decanol o adtd:-aamidhylbliyBohéty BBl 200 ey, D0 MO0 G AT G
- acid, pal nibuityg-2idiydroxypbenydd-chlosbenzotsazsls, 23 atargbutyle 2rppdrexySi-ear i ¢ aci d,
i et hy! hy dReRyRBERTRS REldfoboRyddfhinlc, 48" BROBMYES SEMDUYLE ydrony- o1, tol i
aci d, di netihgnijdbengpEiageleR-(Zy ’tﬂcé‘”‘dﬂt‘%‘, I)Hg’b%HWPX%eﬁ'Z%Pi'dé@?r&,
salicylic amy.2'mhydfdxypRédyl)berdoniadole; 248,35t -bis(d, o-dinfthylbenizgl)-2al ci um
e oxal i ¢ dBEDR APt AURp o 20 o g AR | © act ds, such
(2-octyloxycarbonylethyl)phenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-5'-
[2-(2-ethylhexyloxy)carbonylethyl]-2’-hydroxyphenyl)-5-chlorobenzotriazole,
2-(3"-tert-butyl-2’-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chlorobenzotriazole,
2-(3"-tert-butyl-2’-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole,
2-(3'-tert-butyl-2’-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)benzotriazole,
2-(3"-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2’-hydroxyphenyl)benzotriazole,
2-(3'-dodecyl-2’-hydroxy-5'-methylphenyl)benzotriazole, and 2-(3"-tert-butyl-2"-hydroxy-
5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazol-2-yl phenol]; transesterification product of 2-[3"-tert-
butyl-5"-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]benzotriazole with polyethylene
glycol 300; [R-CH,CH,-COO(CH,)53y— where R = 3-tert-butyl-4'-hydroxy-5'-2H-
benzotriazol-2-yl phenyl.

(

2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octoxy,
4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2’,4’-trihydroxy and
2’-hydroxy-4,4’-dimethoxy derivatives.

3. Esters of unsubstituted or substituted benzoic acids, for example 4-tert-butyl-phenyl
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol,
bis(4-tert-butylbenzoyl)resorcinol, benzoylresorcinol, 2,4-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate,
octadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, 2-methyl-4,6-di-tert-butylphenyl

. 3,5-di-tert-butyl-4-hydroxybenzoate.



glutaric acid, adipic acid, fumaric acid, pentane-1,5-dicarboxylic acid,
hexane- 1, 6-di car boxylic acid, heptane-1, 7- dlcarboxyllc aci-d, octane-___

1, 8-di carboxylic acid, phthal i ¢ acid, isephthalic acid,
terephthalic acid and hydroxyphthalic acid; and d|- or trles er q&,ﬁ&ﬂ
tetraval ent carboxylic acids, such as hen1neII|t|c aC|¥WS

pyronellitic acid and citric acid. Preference is glve

magnesi um and zi nc carboxyl ates of carboxylic acids haV| bon
atons (metal soaps in the stricter sense), for exanple benzoates or

al kanoat es, preferably stearates, ol eates, Iaurates pal m tates, behenates,

hydr oxyst egr d|h droxyst e | ar

hydr oxyst o gyt R AR TRoloL G b BRPRG B bt

Super basi ¢ oeearbmngthaxmnamam mmh)é aptbbmlsdw,‘ygnmﬁ-methyl-p-methoxycmnamate
methyl a-carbomethoxy-p-methoxycinnamate and
N-(B-carbomethoxy-B-cyanovinyl)-2-methylindoline.

5. Nickel compounds, for example nickel complexes of .
2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)phenol], such as the 1:1 and 1:2 complexes, if
desired with additional ligands, such as n-butylamine, triethanolamine or
N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate, nickel salts of monoalkyl

. esters, such as the methyl or ethyl esters, of 4-hydroxy-3,5-di-tert-butylbenzylphosphonic
acid, nickel complexes of ketoximes, such as of 2-hydroxy-4-methylphenyl undecyl
ketoxime, and nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, if desired with
additional ligands.

6. Sterically hindered amines, for example bis(2,2,6,6-tetramethylpiperidyl) sebacate,
bis(2,2,6,6-tetramethylpiperidyl) succinate, bis(1,2,2,6,6-pentamethylpiperidyl) sebacate,
bis(1,2,2,6,6-pentamethylpiperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate,
the product of the condensation of
1-hydroxyethyl-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, the product of
the condensation of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and
4-tert-octylamino-2,6-dichloro-1,3,5-s-triazine, tris(2,2,6,6- tetramethyl-4-piperidyl)
nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-butanetetraoate,
1,1°-(1,2-ethanediyl)bis(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-
2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-
pentamethylpiperidyl) 2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)malonate,
3—n—octyl-7,7,9,9—tetramethyl-1,3,8-uiazaspiro[4.5]decane-2,4—dione, bis(1-octyloxy-
2,2,6,6-tetramethylpiperidyl) sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)
succinate, the product of the condensation of N,N'-bis(2,2,6,6-tetramethyl-
4-pipeﬁdyl)hexamdmylene diamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the
product of the condensation of 2#chfbrd=4,6édi(4—n-butylamino-2,2,6,6-tetramethyl-
piperidyl)1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, the product of the
condensation of 2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-
1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetra-
methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-
piperidyl)pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-
4-piperidyl)pyrrolidine-2,5-dione.
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are al so preferred. It is also possible to use a m xture of
es having different structures. Preference is given to
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4 031 818.
8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example
2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylpheny!)-1,3,5-triazine,
2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-[2-hydroxy-4-(2-hydroxy-3-butoxypropoxy)phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxypropoxy)phenyl}-
4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine. |

Examples of suitable peroxide scavengers are: esters of B-thiodipropionic acid, for
example the lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole, the zinc
salt of 2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide,
pentaerythrityl tetrakis(B-dodecylmercapto)propionate and ethylene glycol
bismercaptoacetate.

Examples of suitable lubricants are:

montan wax, fatty acid esters, complex esters, PE waxes, amide waxes, chlorinated
paraffins, glycerol esters and alkaline earth metal soaps. Lubricants which can be used are
also described in "Plastics Additives", edited by R. Géchter and H. Miiller, Hanser Verlag,
3rd Edition, 1990, Chapter 6, pages 423-480, and in "Kunststoff-Handbuch PVC" [Plastics
Handbook PVC], 2/1, 20th Edn., 1986, pp. 570-595.

Examples of other metal-free stabilizers which can be used are B-naphthol,
hydroxydiphenylamine, o-phenylindole, f-aminocrotonates and pyrroles, as described, for
example, in EP-A-465 405.

Examples of suitable polyols are:
pentaerythritol, dipentaerythritol, tripentaerythritol, bistrimethylolpropane,
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The netal soaps or m xtures thereof can be used in an amount of, for
exanple, fromO0.001 to 10 parts by weight, preferably frem-0.01 to 8 parts

by weight, particularly preferably from0.05 to 5 parts by V\eimse'd—--en—..
1t00bpi31_rts by wei ght of PVC. The same applies to the other Thiesal
stabilizers: '

HaSBeenR lag_ﬁ
- ~Qrher netal stabilizers Specific negption may be nmade I)}”lﬂﬂ”ﬁ#}ﬂ
stabilizers. These are, in particular, carboxylates, nercap
sul fides. Suitable conpounds are described in US 4 743 640 (col ums 3-5).
[err]-Di ketones 1, 3-Di carbonyl conpounds which can be used can be |inear or

cyclic di Chis onqgt'l'nylolethane, trismethylolpropane, sorbitol, maltitol, isomaltitol, lactitol, lycasin,
mannitol, lactose, leucrose, tris(hydroxyethyl) isocyanurate, palatinitol,
tetramethylolcyclohexanol, tetramethylolcyclopentanol, tetramethylolcyclopyranol,
glycerol, diglycerol, polyglycerol and 1-0-a.-D-glycopyranosyl-D-mannitol dihydrate.
Preference is given to disaccharide alcohols.

The polyols can be used in an amount of, for example, from 0.01 to 20 parts by weight,
preferably from 0.1 to 20 parts by weight, in particular from 0.1 to 10 parts by weight,
based on 100 parts by weight of PVC.

Suitable organic phosphites are those of the general formula P(OR)s, where the radicals R
are identical or different alkyl, alkenyl, aryl or aralkyl radicals. Preferred organic
phosphites are those of the formulae

R,*o\ /o o\
Ra"o - P and R{'O - P P — ORZ"
3 0O 0

in which R,", R," and Ry are identical or different and are C¢-Cygalkyl, Cg-C;galkenyl,
substituted or unsubstituted phenyl or C;-Cqcycloalkyl.

Ces-Cisalkyl Ry, Ry and Ry’ are, for example, n-hexyl, n-octyl, n-nonyi, decyl, dodecyl,
tetradecyl, hexadecy! or octadecyl. Preference is given to alkyl groups having 8 to
18 carbon atoms.

Substituted phenyl R,", R," and R;" are, for example, tolyl, ethylphenyl, xylyl, cumyl,
cymyl, cresyl, 4-methoxyphenyl, 2,4-dimethoxyphenyl, ethoxyphenyl, butoxyphenyl,
p-n-octylphenyl, p-n-nonylphenyl or p-n-dodecylphenyl.

Particularly suitable phosphites are trioctyl, tridecyl, tridodecyl, tritetradecyl, tristearyl,
trioleyl, triphenyl, tricresyl, tris-p-nonylphenyl and tricyclohexyl phosphites, and
particular preference is given to aryl dialkyl phosphites and alkyl diaryl phosphites, for
example phenyl didecyl, 2,4-di-tert-butylphenyl didodecyl and 2,6-di-tert-butylphenyl
didodecyl phosphites and dialkyl and diaryl pentaerythrityl diphosphites, such as distearyl
pentaerythrityl diphosphite, and non-stoichiometric triaryl phosphites, for example of the
composition (H;gCq-CgH)O1 sP(OCy213Ha5127)1 5-



conpounds. Preference is given to dicarbonyl conpounds of the fornula
[err] in which Rferr] is (err]-(err]alkyl, (err]-Cerr hydroxyalkyl
Cerr]-Cerr]al kenyl, phenyl, phenyl which is substituted by
Cerr]-Cerr]alkyl, (err]-Cerr]al koxy or hal ogen,

Cerr]-Cerr]phenylalkyl, Cerr]-Cerr]cycloal kyl, C[err] ﬁ@'ﬁiﬁ
which is substituted by Clerr]-(err]al ky32-or an -R[err]l Ti,I
-Rlerr]-O-Rerr] group, R[err] is hydrogen, Cerr] C[err]

Cerr]-Cerr]al kenyl, phenyl, Cerr]-(err]al kyl phenyl
Clerr]-Cferr]phenylal kyl or a COR[err] group, R‘[err] has one of the
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R [err] canwsight,preforably fromnd)05 6[5epm134)&[vwgl}tainlwmculamﬁ'oaxa.rmbé paxts by |

ethyl, n-pr butyl, pentyl, hexyl, heptyl,
octyl, decylg}(l'i/ééu’c}i §Qf&g¥b60%atd§}§%‘#mdf roxyal kyI R[err] and R[err] are,

in particular, (CH[err])[err] OH group, in which nis 5 6 or 7.
Suitable compounds from the series consisting of the hydrotalcites or zeolites are both

naturally occurring minerals and synthetic compounds. The additional use of hydrotalcites
and/or zeolites in the novel compositions is preferred, since these compounds can
synergistically increase the stabilization.

Compounds from the series consisting of the hydrotalcites can be described by the general
formula I

M2+ 1ox .M3+x '(OH) o .( An-)xl . mH20 (I)
n

where

M?* =Mg, Ca, Sr, Zn, Sn and/or Ni,

M3 = Al, B or Bi,

A" is an anion having the valency n,

is a number from 1 to 4,

is a number from 0 to 0.5,

| is a number from O to 2, and
A® is OH, CI', Br, I, ClO;, HCOs, CH3COO C¢HsC00", CO32, SO 2-,

]

ro)g- , (CHOHCOO0),%, (CHOH)4CH20HC00'. 02H4(C00)22', (CH,CO0),%,
CH,CHOHCOO", §i0;%, 8i04*, Fe(CN)¢>", Fe(CN)g* or HPO ;
further examples are given in DE 41 06 403.

Other hydrotalcites which can preferably be used are compounds having the general
formula Ia

MZ*Aly(OH) ;x4 6n,(A™), *mH,0 (Ia)

where M?* is at least one metal from the series consisting of Mg and Zn, preferably Mg,



Al kenyl R [err] and R [err] can be, for exanple, vinyl, allyl, nediallyl,

| -butenyl, |-hexenyl or oleyl, preferably allyl. O+, alkyl-, alkoxy- or
hal ogen- substituted phenyl R [err] and R [err] can be, fér exanple, tolyl,
xylyl, tert-butyl phenyl, methoxyphenyl, ethoxyphenyl, hydr X VRO Y Been Replaced

chl orophenyl or dichl orophenyl .

- 13 - Phenyl al kyl R [err] and R [errp3are, in parti cuI a IM‘M“‘ “ I‘
Cycl oal kyl or al kylcycloalkyl R [err] and R[err] are, in p

cycl ohexyl or methyl cycl ohexyl . Al kyl R [err] can be, in particular,

Cerr]-Cerr]alkyl. (err]-Cerr]alkenyl R 2 can be, in particular, aIIyI.

00\*
A™ is an anion, for example from the series consisting of CO32',( EOO) , OH" and §%,
where n is the valency of the anion, m is a positive number, preferably from 0.5 to 5, and x
and z are positive numbers, x preferably being from 2 to 6 and z preferably being less than
2.

Preference is given to compounds from the series consisting of the hydrotalcites of the
general formula I

M5 "M, *(OH), *(A™), * mH,0 @

n

where M2+ is Mg or a solid solution of Mg and Zn, A™ is CO;%, x is a number from 0 to
0.5, and m is a number from0to2.

Very particular preference is given to hydrotalcites of the formulae

Al,04-6MgO-CO,:12H,0,

Mg, sAL(OH),3-CO5-3.5H,0,

4MgO-A1203-C02-9H20,

4MgO-AL,05-CO,6H,0,

ZnO-3Mw-A1203-®-8-9H20 or

Zn0-3Mg0-AL,0;-CO,-5-6H,0 .
The hydrotalc1tes can be used in an amount of, for example, from 0.1 to 20 parts by
weight, preferably from 0.1t010 parts by wclght in particular from 0.1 to 5 parts by
weight, based on 100 parts by weight of PVC.

Zeolites can be described by the general formula (X)

Mal(AIO,)(SiOP,} WHO  (X)



Al kyl phenyl R [err] can be, in particular, tolyl. Phenylal kyl R 2 can be,
in particular, benzyl. R 2 is preferably hydrogen. Al koxy R 3 can be, for
exanpl e, met hoxy, ethoxy, butoxy, hexyl oxy, octyl oxy, _dﬁaﬁ:w—o“xy‘ I

tridecyl oxy, tetradecyl oxy, or octadecyloxy. (err]-C er I ene Rl err]
is, in particular, C2-C4alkylene. Alkyl Rlerr] is, in p eenRelaced
Clerr]-Clerr]al kyl, for exanple butyl, hegyl, octyl dec Hﬁ i,’
Al kyl phenyl R err] is, in particular, tolyl. Phenyl al kyI

particul ar, benzyl. Exanpl es of 1, 3-di carbonyl conpounds of the above

formul a are acetyl acet one, butanoyl acet one, hept anoyl acet one,

st ear oyl ac I t aur oyl acet one,
7-tert- non%ﬁﬁgohgﬁ#’ane oiﬁ&c%ﬁgn I\)benzo | acet one, di benzoyl et hane,
| aur oyl benzZMhis mﬁhmtfrpmltm ﬁmypbmemymmgmm orgingar oyl benzoy! net hane,

Iblsg?Zt ryTL ?ﬁn,fsayd RAMBE betweeh 08 Mﬁﬁw%&mﬁ tkemaﬂilsana i9.8e40Y! met hane,

henzo hane yl -p- chlorobenzoy nmet hane,
bi s( 2- hydrdy9ﬁéﬂy%9%5 ?@ﬁﬁ@ thoxybenzoylbenzoylnethane
bi s(4- met hoxybenzoyl ) net hane, 1 benzoyl - 1-acetyl nonane,

Bio(ator ¢ -TarPRRde B S S liend scRRAIRE ol fRnlEd B Wisclosed in “Adas
benzoyl phemﬂmwﬁmmﬂ'e'peﬁ WMy Meitrand IbHL DisonhButterwdithsi3vdEdigiopret hane,

- met hyl , h??g, hexyl, octyl, dodecyl or octadecyl acetoacetate, ethyl,
butyl, 2-et Fhexyl dodecyl or octadecyl benzoyl acetate, ethyl, propyl,

butyl, hexyl or octyl stearoyl acetate and dehydracetic acid, and the zinc,

cal ci um  orZevligeads iabidvddet sensé hied arfude aRingihitme phciphite Thavary 4 4 Seolite3stilicl#4.0
conmpounds of the above formula in which R[err] is (Jerr]-Cerr]alkyl,

phenyl, phenyl which is substituted by OH nethyl or nethoxy,
The preferred zeolites which are known per se have an average effective pore diameter of

3-5 A and can be prepared by known methods. Particular preference is given to zeolites of
type NaA which have an average effective pore diameter of 4 A, and are therefore known
as zeolites 4A.

Particular preference is given to crystalline sodium aluminosilicates whose particle size is
at least predominantly in the range from 1-10 um.

In a preferred embodiment of the invention, sodium aluminosilicates having rounded
corners and edges can also be used. These zeolites are advantageously prepared from a
batch whose molar composition is in the range

2.5- 6.0 Nay0O. Al;,05: 0.5 - 5.0 SiO; . 60 - 200 H,O. This batch is crystallized in a
conventional manner, advantageously by warming at 70-120°C, preferably 80-95°C, with
stirring for at least 1/2 hour. The crystalline product is separated off in a simple manner,
washed and then dried.

For the purposes of the present invention, finely divided, water-insoluble sodium
aluminosilicates which have been precipitated and crystallized in the presence of
water-soluble inorganic or organic dispersants can also be used. Suitable water-soluble
organic dispersants are surfactants, non-surfactant aromatic sulfonic acids and compounds
which are able to complex calcium. Said dispersants can be introduced into the reaction
mixture in any desired manner before or during the precipitation; for example, they can be
initially introduced as a solution or dissolved in the aluminate and/or silicate solution. The
amount of dispersant should be at least 0.05 per cent by weight, preferably from 0.1-5 per
 cent by weight, based on the total precipitation batch. For the crystallization, the
precipitation product is heated at from 50 to 200°C for from 1/2 to 24 hours. From the



Cerr]-Cerr]phenylal kyl or cyclohexyl, R 2 is hydrogen, and R 3 has one of
the meanings given for R[err]. The 1,3-diketo conpounds can be used—#-an
anount of, for exanple, from0.01 to 10 parts by weight, preferably from
0.01 to 3 parts by weight, in particular fromO0.01 to Zm@lsh&t}me aced

based on 100 parts of weight of PVC
-14- Exanpl es of suitabl e antioxi dantgsar e: 1. A kyI
for exanple 2,6-di-tert-butyl-4-nethyl phenol, 2-butyl - enoI

2,6-di-tert-butyl -4-ethyl phenol, 2,6-di-tert-butyl-4-n- butyI phenol
2,6-di-tert- butyI 4- isobutyl phenol , 2, 6-di cycl opentyl -4-net hyl phenol

e I MR BOR S diiers it TR PSARD, exinfied WA K rididiBicR el

, 6-tri c
sodium lauryl ether sulfate sodium polyacrylate and the sodium salt of

1-hydroxyethane-1,1-diphosphonic acid.

Preference is given to stabilized flexible PVC, as described above, containing at least one
of the compounds of the formulae

Naj5Aly,Si;504 - 27 H,O [zeolite A],

NagAlgSicOy - 2 NaX - 7.5 H,0, X=OH, halogen, CIO, [sodalite]
NagAlgSizgO7, - 24 HyO,

NagAlgSigOos - 24 H,0,

Na15A115_Si24030 - 16 H,0,

Nay ¢Al,; ¢SisOgg - 16 Hy0,

NasgAlsSija¢03g4 - 250 H,0, [zeolite Y]

NaggAlgeSiyoeOass - 264 HO [zé,olite X]

or the zeolites which can be prepared by replacement of all or some of the sodium atoms
by lithium, potassium, magnesium, calcium, strontium or zinc atoms, such as

(Na,K);0Al;65i29064 - 20 HyO .
Cay sNa3[(AI05)15(Si0y)y3] - 30 H,0
| KgNa3[(AlO,)12(SiOph2] - 27 H,0.
The zeolites can be used in an amount of, for example, from 0.1 to 20 parts by weight,

preferably from 0.1 to 10 parts by weight, in particular from 0.1 to 5 parts by weight,
based on 100 parts by weight of PVC.



2,6-di-tert- but yl - 4- met hoxynet hyl phenol , 2, 6-di nonyl - 4- met hyl phenol ,
2,4-dinmethyl-6-( 1 '-nmethylundec- 1 '-yl)phenol, I

2, 4-di met hyl - 6- (1' - met hyl hept adec- 1'-yl)phenol,

2,4-dinmethyl -6-(1'-nethyltridec-1"'-yl)phenol, octyl phenolrhis SRaMP BEARL
m-xtures thereof. 2. AlKkylthionethylphenols, for exanple

2,4-dioctyl thionmethyl-6-tert-butyl phenol 526 - J II "m "Ulﬂill)
2, 4-di octyl t hi omet hyl - 6- met hyl phenol , 2, 4-di octyl thi onet hyl

2, 6- di dodecyl t hi onet hyl - 4- nonyl phenol . 3. Hydroqui nones and al kyl at ed
hydr oqui nones, for exanple 2,6-di-tert-but yI 4- met hoxyphenol ,

2,5-di-tert AR\ ad(%d |

2, 6-di pheny]tia%%-"'(y)%elgﬁglli I oxegﬁgn Q%mg%l -tert %m@&ﬁ{ agﬁil}fzﬁglﬁtees These
:2, 5-di - t er t &S AYmingcarhonates of thestorm “aCN‘KOHKQ‘&Q[AK&'D I’l’y“gzcbxyanl sol e,
3,5-di-tert- butyI 4- hydroxyphenyl stearate,

bi s(3, 5-di- t but.yl : 4- h ate. . 4 roxyl at e I phenyl
t hi oet her s, S?re'égf‘ %ﬁf"gnﬁg g“’%%&ﬂﬁ?’é%% lﬁ&#? ompRsine QO%SA&#%I({PE; parts of
2,2 -t hi obi BV, of a perohlomase pr petchloric atid bid, (061-5@ parts; pes/1003parstof PMO ofial ) |,

4, 4" -t hiobi F )

4, 4" -t hiobi éé?'@r%?%#oﬂdgéﬂmr@uﬁﬁtaﬂd f)&%%g‘z an g?)éld%ntamrpeanhcu}arf% dooyan?'uenyl )
di sul fi de. P4, Pﬁg?‘{gm sphenol s, for exarrpl e

2, 2' -met hyl ene- b| s(6 tert-butyl -4-net hyl phenol)

2,2

-methyl Prefere ol csé(lg furﬁ{etrmgr%t \lrénllto%t %ﬁlz&ril exi ie ' PVC wherein component (b) is an
alkali metal perchlorate.

Preference is furthermore given to stabilized flexible PVC wherein component (c) is a
terminal epoxide compound containing an aromatic group, in particular a bisphenol
derivative.

Preference is furthermore given to stabilized flexible PVC additionally comprising
substances selected from the group consisting of fillers and reinforcing materials,
antioxidants, metal soaps and other metal-containing stabilizers, polyols, zeolites,
hydrotalcites, dawsonites, organic phosphites, 1,3-diketo compounds, dihydropyridines,
sterically hindered amines (HALS), light stabilizers, UV absorbers, lubricants, fatty acid
esters, paraffins, blowing agents, optical brighteners, pigments, flameproofing agents,
antistatics, -aminocrotonates, pyrroles, naphthols, hydroxydiphenylamines,
phenylindoles, phosphates, thiophosphates, gelling aids, peroxide-destroying compounds,
modifiers and other complexing agénts for Lewis acids.

Preference is furthermore given to stabilized flexible PVC comprising (b) 0.001-3.0 parts,
per 100 parts of PVC, of a perchlorate and (c) 0.1-5.0 parts, per 100 parts of PVC, of a
terminal epoxy resin.

Prefercnce is furthermore given to stablhzed ﬂcxlble PVC additionally compnsmg a
‘phenolic antioxidant.

Preference is furthermore given to stabilized flexible PVC additionally comprising fillers,
in particular chalk.

Preference is furthermore given to stabilized flexible PVC additionally comprising one or
more metal soaps, in particular zinc soaps.



t hyl ene- bi s[ 4- net hyl - 6- (a- et hyl cycl ohexyl ) phenol ],

t hyl ene- bi s(4- et hyl - 6- cycl ohexyl phenol ), -
t hyl ene- bi s(6-nonyl - 4- nethylphenol)
t hyl ene-bi s(4, 6-di-tert-butyl phenol), ThlsSheetHasBcenRerilaced

-ethylidene-bis(4,6-di-tert- butylphgmol)
-ethylidene-bis(6-tert-butyl-4-isobutyl phenol), I
-nmet hyl ene-bi s[6- ([ err] - et hyl benzyl ) - 4- nonyl pheno
2,2 -nmethylene-bis[6-([err],[err]- dlnethylbenzyl) 4- nonyl phenol ],
thylene bis(2,6-di-tert- butylphenol)

henol
i %/Qﬁiditionally comprising at least

-ne
-ne
-ne
-ne
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- e
-rrethylene bi s(6-tert-butyl-2-nethyl
i s(5- t Breferbngeyis m«gulvét m@hvﬁé&ﬂ
, 6-Di s( 3 @ﬁddﬁ?%tﬂbmﬁh@glbw 'cor?ﬂilﬁ%rdfﬂi@a@élﬁﬁh% altohsls Whﬂﬁepﬁbsphltes,
, ,3tr|55tert butyI dr.oxy- Z: met hyl é‘adggne
bi s(5- t ePealites W@“‘FF@!WW”BW@FR\;T“% %y W@r@gﬁ?l%ut ane,
et hyl ene glmpﬁdhobmﬁi(ﬁhﬁh-bpﬁ(&nestert butyl -4' - hydr oxyphenyl ) butyrate],

Preference is furthermore given to stabilized flexible PVC additionally comprising at least
one additive from the group consisting of organic phosphites, zeolites, dawsonites and
hydrotalcites.

Preference is furthermore given to stabilized flexible PVC additionally comprising a
sterically hindered amine, in particular 0.01-5 parts, per 100 parts of PVC.

The present invention furthermore relates to the use of a perchlorate or perchloric acid in
combination with a terminal epoxide compound for stabilizing PVC. The above
preferences apply to the individual stabilizers and to the PVC itself, and one of the further
constituents described above can likewise additionally be used.

The flexible PVC stabilized according to the invention can be prepared in a manner
known per se, to which end said stabilizers and, if desired, further additives are mixed
with the PVC using equipment known per se, such as calenders, mixers, compounders,
extruders and the like. During this operation, the stabilizers can be added individually or
as a mixture or alternatively in the form of masterbatches. The invention thus also relates
to a process for the preparation of stabilized flexible PVC, which comprises mixing
components (b) and (c) of claim 1 and, if desired, further additives with the PVC using
equipment such as calenders, mixers, compounders, extruders or the like.

The flexible PVC stabilized in accordance with the present invention can be converted
into the desired shape in a known manner. Methods of this type are, for example, grinding,
calendering, extrusion, injection moulding, sintering or spinning, furthermore extrusion
blow mouldmg or conversmn by the plastxsol process The stabilized flexible PVC can
also be converted into foams. _. ’

The flexible PVC according to the invention is particularly suitable for flexible
formulations, in particular in the form of flexible formulations for foams and moulded
articles like wire sheaths, cable insulations, d_ecoratmn sheeung, agricultural sheeting,
tubes, sealing profiles and office films.



bi s(3-tert-butyl -4-hydroxy-5-net hyl phenyl ) di cycl opent adi ene,
bis[2-(3" -tert-butyl-2'-hydroxy-5'-nethyl benzyl)-6-tert-butyy—4-net-hyl - phen__
yl] terephthalate, 1, 1-bis(3,5-dinethyl-2- hydroxyphenyl ) but ane,
2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl) propan ThlsSheetHasBeenRjajced

2, 2- bi s(4- hydr oxyphenyl ) propane,
2,2-bis(5-tert-butyl -4-hydroxy-2- nethylpﬂpnyl) 4-n- dodecyl
1,1,5,5-tetra(5-tert but yl - 4- hydr oxy- 2- met hyl phenyl ) pent ane

S-benzyl conpounds, for exanple

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

4- hydr oxy- 3, 5- di et hyl benzyl ner capt oacet at e,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)am ne,

bi s(4-tert qummmehgdewxl}um@ ¢ inventjonoiargreater detailwithqut spmreseating &

bi (3, 5-di 1iinMation? Havts afid PEERAIEIART ¥4 In the kémﬂﬁderlof%c‘dexén tion, by weight,
3,5-di-tert- but | -4 ydroxybenzylnercaptoacetate J:oxybenzy at ed
mal onat es, WRIGSS ©ct adecyl

2,2-bis(3,5-di-tert-butyl -2-hydroxybenzyl) nal onate, dioctadecyl
2-(3-tert-guéﬁli4;hydroxy 5- et hyl benzyl ) mal onat e, di dodecyl ner capt oet hyl
2, 2-bis(3, Tt - butyl -4-hydroxybenzyl ) mal onat e,

di [ 4- (1, 1, 8 fiexible P& compasition iy prepazed]by mixing the individual components as shown in
2,2-bis(3, §mqmmkgsaogqhﬁbmﬁsﬂyﬁﬁg*»hﬁg@mb) mal onate. 8. Hydroxybenzyl
aromati ¢ conpounds, for exanp

1,3,5-tris(3,5- d|-tert butyl 4 hydr oxybenzyl ) -2, 4, 6-tri net hyl benzene,

% j bi s(3, The bonﬁuﬁidnts%é JibmégdnizbdToy b aiimytes indnikiry r61l§ & 170°€igivihp e fibane,
6-tri ngx tﬂlckglgsrstof 0.3-0.5 mm.

The long-term stability is determined by a static heat test ("stat.h.") in accordance with
DIN 53381, in which the sample is stored in a test oven at 190°C and the time taken for
the sample to blacken is determined.

A further determination of the long-term stability ("VDE test") is carried out by
determining the thermal stability in accordance with DIN VDE 0472. In this test, the
sample is warmed in a glass tube sealed at the bottom (AR glass from Peco-Laborbedarf
GmbH, Darmstadt) in an oil bath at 200°C, and the time taken for a visible red coloration
(corresponding to a pH of 3) to appear on the universal indicator paper is determined.

A further determination of the stability of the PVC is carried out by the
dehydrochlorination test ("DHC test"), carried out in accordance with DIN 53381, sheet 3.
In this test, the time taken for the dehydrochlorination curve to rise is measured at the
temperature shown in each case.

Long-term oven storage test:

Pressed PVC sheets measuring 10x10x2 mm are produced and then stored in an oven at
from 100 +/- 0.5°C for a defined time (3, 7 or 14 days). The samples are then subjected to
the dehydroéhlorinatibn test described above. - |

Long-term milling test.

The PVC mixture is milled at a temperature of 180°C in a mill with a nip width of

0.5 mm, and a sample is taken every 5 minutes and cooled, and its yellowness index (YT)
is measured.



ut

yl - 4- hydr oxybenzyl ) phenol . 9. Triazi ne conpounds, for exanple

- 16-

eﬂlilced

I ne,

b
2, 4- bi soctyl nercapt o-6-(3,5-di-tert-butyl -4-hydroxyani Li no) -
1,3,5-tri azi ne, '
2-octyl nercapt o- 4, 6-bi s(3,5-di -tert-butyl-4-hydroxyani | i1§Q)sheet Has Been R
1, 3,5-triazine,
2-octyl mercapto-4, 6-bis(3,5-di-tert- buty 4- hydroxyphenoxH!'lHU“lH&"llm
2,4,6- tris(3,5-di-tert-butyl-4-hydroxyp enoxy) 1,2,3-tri n
1 3,5-tris(3,5-di-tert-butyl- 4-hydroxybenzyl) isocyanurate,
2 1,3,5-tri s(4 tert-butyl-3-hydroxy-2, 6-di met hyl benzyl ) i socyanurat e,
,4,6-tris 5 di -tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine, 1
,3,5 tris( -tert-butyl-4-hydroxypheny|propionyl)hexahydro- 1
, 3, 5-tri ammydikoc’m&-iﬁﬁﬁa(ﬁsﬁmooy(ﬂ ohexyl - 4- hydr oxybenzyl ) i socyanurate.
10. Phosphonat es, phosphites and phosphonites, for exanple dinethyl
2,5-di-tert- butyl 4- hydroxybenzyl phosphonat e, di et hyl
3, 5-di -t er Mixturg| - 4- hydr oxybenkyl phospho®at e,
PVC, K value 70 100 100 100 100
DIDPY) plasti-
cizer 49 49 49 49
NaClO, - 0.05 - 0.05
Epoxidized 3.0 3.0 - -
soybean oil
Araldit GY 2502 - - 3.0 3.0
Minutes 26.5 26.0 33.5 38.0

Diisododecy] phthalate, 2) Bisphenol A diglycidyl ether (Araldit® GY 250)

It is found that the stabilization by means of epoxide and perchlo_rate (mixture 4) is far
superior to that by means of epoxidized soybean oil and perchlorate.



di oct adecyl 3,5-di-tert-butyl-4-hydroxybenzyl phosphonate, dioctadecyl
5-tert-butyl -4-hydroxy-3-net hyl benzyl phosphonat e, the cal ct-um-salt .of

nmonoet hyl 3, 5-di-tert-butyl-4-hydroxybenzyl phosphonate, triphenyl
phosphi te, di phenyl al kyl phosphites, phenyl dial kyl hOSphﬂheSeﬂPhstmRehaﬂ
di stearyl pentaerythrityl diphosphite, t3gs(2,4- d|-tert buty
phosphite, diisodecyl pentaerythrityl diphosphite
bis(2,6-di-tert-butyl -4-nmethyl phenyl) pentaerythrityl dlphosphlte,
bi si sodecy entaerythrityl diphosphite,
ihy

tri s(nonyl phenyl) phosphite, trilauryl phosphite, trioct adec mm-m”'”m
bis(2,4-di-tert-butyl phenyl) pentaerythrityl di phosph| te,
bi s(2, 4-di but yl - 6- et hyl phenyl ) pentaerythrityl di phosphite,

bis(2,4,6-tri-tert-butyl phenyl) pentaerythrityl diphosphite, tristearyl

sor bi toI t qam kis(2,4-di-tert-butyl phenyl)-4, 4" -bi phenyl ene
di phosphonlé q%g?ts&dg%tt%/glhgg 2,4, 8, 10-

tetra- tertM:lmlW 12H di benz][ d, éf 1, 3, 2-di Slaphosphoa;ne
6-fluo-2,4,8, 10-tetra-tert-

- butyl-12-nge d g] -1, 3 = di oxaph hoci ne,

~ bis(2, 4- di P %’&lkd'ﬁ’g > 6- met hyI nyl ) me(t?ﬁ@l phospﬁ?qe

bi s( 2, 4- di pipPY hyl 6- met hyl phenyl ) et hyl phosphite

(derr] H[e{?réh_- err]Herr]- O)[er%] P—(OCh rr] H[errh@[err] 11.

~ Acyl am nop ol s, for exanple 4-hydroxylauranilide, 4-hydroxystearanilide,
- octyl N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate. 12. Esters of
[err]-(3, 5ng Fl@ert butyl - 4- hydr ogyheny! ) po@si oni ¢ agijo3 Wi t h nonohydric or

pol yhydri c al cohgl s or exanpl e th met hanol, ethanol, octanol,
oct adecano/ral S!lt@‘ﬁgﬂlzedl ol, 1, 93dbnanedi ol , et hyl ene gI ycol ,

1, 2-pr opangqlﬂait,cmgmmm yl gI ycol t hi odi eBtQ/I ene glycol, diethylene
gl ycol, triethyl ‘%}‘?q@h)yw' , pentaerythritol, dipent a?r thrl tol,
~tris(hydr of‘%@g}l ) ocyanurate, NN -bis(h dr oxyet hy )oxal am de

. 3-thi aundeMiinates 3-t hi apent adec®@8 , tri r’r§¥lﬂyl hexan&8idol ,

tri met hyl ol propane,

Dpiisododecyl phthalate, 2) Bisphenol A diglycidyl ether aracie® Gy 250)
1D Acetone containing epoxy-phenol novolak, 12)Low_-viscosity bisphenol F glycidyl ether

The good stabilization by means of various epoxides is apparent.



di tri nmet hyl ol propane,

4- hydr oxynet hyl -

1

- phospha- 2, 6, 7-tri oxabi cycl o-[ 2. 2. 2] - oct ane.

- 17 -

nmonohydri c or pol yhydric al cohol s,
oct anol, octadecanol, 1, 6-hexanedi ol , 1;91nonanediol, et hy
t hi odi et hyl ene gl ycol ,
tris(hydroxyethyl)

[err]-(5-tert-butyl-4-hydroxy- 3-net hyl phenyl ) propi oni c acmssﬁeétuhsBeenRe'ilaced

1, 2- propanedi ol ,

gl ycol,

i socyanur at e,

3-t hi apent

4- hydr oxynethy

13. Esters of

il

neopent yl
triethylene glycol,

gl ycol ,

pentaerythritol,
N, N - bi s(hydr oxyet hyl ) oxal am de,
tri met hyl hexanedi ol ,
1- phospha- 2, 6, 7-tri oxabi cycl o-[ 2. 2. 2] - oct ane.

for exanple wth nethan

D

3-t hi aundecanol ,
tri met hyl ol propane,

14. Esters

of [err]-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with nonohydric

or pol yhydisg
oct adecanol, 1
1, 2- propanedi ol ,

gl ycol,

PVC, K value 70

DIDPY) plasti-
cizer

Chalk

NaC104
Araldit GY 250%

Zinc stearate
Maltitol
Bisphenol A
B-Diketone?
Wessalith P9
Alkamizer IVS)

Minutes

SALNOC,
neopent yl
t r Mikhiee ene gl ycol ,

for exanple w th nethanol
1, 9- nonanedi ol ,

iol,
gl ycol ,

100

49
50
0.05
0.6
0.5

0.5
0.3

135

100

49

50

0.05

0.6

0.5

0.5

0.3
1.0

195

8

100

49

50

0.05

0.6
0.5
0.5
0.3

1.0
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Dpiisododecyl phthalate, 2) Bisphenol A diglycidyl ether (Araldit® GY 250)
4)Steuoylbenmyhneﬂ1me. dibenzoylmethane, 5 )Hydrotalcite from Kyowa, 6)4A zeolite from Degussa

The advantage on addition of zeolites or hydrotalcites is apparent here.

et hanol ,
et hyl ene gl ycol,
t hi odi et hyl ene gl ycol ,

pengaerythritaql,

oct anol ,

di et hyl ene



tris(hydroxyethyl) isocyanurate, NN -bis(hydroxyethyl)oxal am de,
3-t hi aundecanol, 3-thi apentadecanol, trinethyl hexanediol,_ . __ . —————
trimet hyl ol propane, 4-hydroxynet hyl - '
1- phospha- 2, 6, 7-tri oxabi cycl 0-[ 2. 2. 2] -oct ane.  15. Est er s7igf Sheet Has Been Replaced
3,5-di-tert-butyl -4-hydroxyphenyl acetic acid with nonohydri C
al cohol's, for exanple w th nethanol, ethapal, octanol, oct%
1, 6- hexanedi ol , 1, 9-nonanediol, ethylene glycol, 1,2-propa , heopentyl
gl ycol, thiodiethylene glycol, diethylene glycol, triethylene glycol,
pentaerythritol tris(hydroxyethyl) isocyanurate,

N, N - bls(hyﬂ£ g@thyl)oxalanlde 3-t hi aundecanol , 3-thi apent adecanol ,
trlnethylhexane trimet hyl ol propane, 4-hydroxynet hyl -
1- phospha- 2, 6, 7-tri oxabi cycl o-[ 2. 2. 2] -octane. 16. Am des of
[err]-(3, 5"’bEtt@Ettat%b9’¢' 4- hydr oxyphenyl ) propi oni ¢ acid, for exanple
N, N -bi s(3,5-di-tert-butyl-4-hydroxyphenyl propi onyl ) hexanet hyl enedi am ne,
N, N -bi s(3,5-di-tert-butyl-4-hydroxyphenyl propi onyl)trinet hyl enedi am ne,
N, N - bi s( 3, Mixtiuret ert - but yl - 4- hy®lr oxyphenyl gy opi onyl ) t#ydr azi ne. 12 Pref erence
is given to antioxidants fromgroups 1-5, 10 and 12, in particular
2, 2- bi s(4- hydr oxyphenyl ) propane, esters of
3, 5-di -t er tPYWQKvalee @Qdr oxyphelBfl pr opi oni ¥0aci d wi t et anol , 1Mt adecano
or pentaerythritol, or tris(2,4-di-tert-butyl phenyl) phosphite. | f
desired, a nlxtyre of antioxidants of different structures can al so be

enployed plasti-
cizer 49 49 49 49
Chalk 50 50 50 50
NaClO, 0.05 0.05 0.05 0.05
Araldit GY 2823 5 5 5 5
Zinc stearate ' 0.6 0.6 0.6 0.6
Maltitol 0.5 0.5 0.5 0.5
Bisphenol A 0.5 0.5 0.5 0.5
B-Diketone 03 0.3 0.3 03
Wessalith P 1.00
m-OH-DPA® 0.3
Pyrrole ' ' 0.3
B-Naphthol ‘ 0.3
Minutes ' 202 206 200 205

Dpjisododecyl phthalate, 3 Bisphenol F diglycidyl ether (Araldit® GY 282)
8)m-Hydmxydiphenylamine

The positive effect of organic costabilizers is apparent here.



The anti oxi dants can be used in an anmount of, for exanple, O. 01 to 10 parts
by wei ght, : —_—
preferably from0.1 to 10 parts by weight, in particular .0 0

1 to -
parts by weight, based on 100. parts by weight of PVC. Ex :
UV absorbers and light stabilizers are: 1. ,, I” '
2- (2' - Hydr oxyphenyl ) benzotri azol es, for -@8anple.2-(2'-hydr

nmet hyl phenyl ) benzotri azol e,

2-(3,5 -di-tert-butyl-2'-hydroxyphenyl)benzotri azol e,

2- (5" -tert-butyl -2'-hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-5"'-
(1,1,3, 3-tepgent hyl butyl ) phenyl ) benzotri azole, 2-(3',5 -di-tert-
butyl -2' - hy ro phenyl ) -5-chl oro zotriazole, 2-(3 -tert-butyl-
2' - hydr oxy- %@?‘F\‘W‘Bﬂ@ﬁ'}ﬂs‘ Stl‘i)ﬂ%g:r obenzotri azol e,

2-(3' -sec- butyI "-tert-butyl-2'-hydroxy- phenyl)benzotriazol e,

2-(2' - hydr oct oxyphenyl )b zotri azol 2-(3" ,5,zdi-tert-
i gorotriezolfy (35

anyl - 2' - hy enyl ) benzotri a

2-(3",5 -bis([err],[err]- dlnethylbenzyl) 2' -
PVC, K value 70 100 100 100
DIDPY-plasti-
cizer 50 50 50
NaClO, 0.05 0.05 0.05
Araldit GY 2502 3 3 3
Bisphenol A 0.5
Irganox 10767 0.5
Irganox 1010% 0.5
Minutes 43 51 52

Dpiisododecyl phthalate, 2YBisphenol A diglycidyl ether (Araldit® GY 250) 3 Bisphenol F diglycidyl ether (Araidir® GY 282)
DOctadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate
8)Pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate

The advantage on additional use of a phenolic antioxidant is apparent.



hydr oxyphenyl ) benzotri azole, m xture of 2-(3'-tert-butyl-2'-hydroxy-5'-
(2-0cty|oxycarbonylethyl)phenyl)-5-ch|orobenzotriazole,

2-(3' -tert-butyl -

[ 2- (2- et hyl hexyl oxy) car bonyl et hyl ] -2' - hydr oxyphenyl ) - 5- chlﬂ}g SN%OBLeh &

2-(3'-tert-butyl-2'-hydroxy-5'-(2-net hoxycarbonyl et hyl)phe nz

otriazol e, -34- mm |mﬁ

2-(3' -tert-butyl-2'-hydroxy-5'-(2-nmethoxycarbonyl et hyl )phe

2-(3 -tert- but yI 2' - hydroxy-5'-(2-octyl oxycarbonyl et hyl ) phenyl ) benzotri azol

e,

2-(3 -tert- b t (2-et hyl | oxy).car bonyl et hyl ] -2' - hydr oxyphenyl ) ben

zotri azol eD % !ﬂ!%f@’é&ﬂ“ tost a%f@&gc(dyS - met hyl phenyl ) benzotri azol e, and

2- (3 -tertMiutuyd: 2' - hydr oxy- 16 17 18 19 20
'-(2-isooctyl oxycarbonyl et hyl ) phenyl benzotri azol e,

2,2 -nmet hyl enebi s[4-(1,1, 3, 3- tetramet hyl butyl)-6-benzotriazol -2-yl

phenol ]; t P65 &svalue Y0 cati on pdBAuct of 2003' -tert 100 100 100

butyl -5' - (2- met hoxycar bonyl et hyl ) - 2' - hydr oxyphenyl ] benzotri azole with

pol yet hyI ene %?ycol 300; [R-CH err]CHerr]-COO(CH err])[err] - where R =

3 -tert- bu ﬁ'}ﬂjroxy 5'-2H benzotriazol -2-yl phenyl. 2.

2- Hydr oxybeiagpphenones for exadpl e the 44fpydroxy, 47net hoxy, 4%-oct oxy, 47

4 decyl oxy, dodecyloxy, 4- benzyl oxy, 4,2',4'-trihydroxy and

2' -hydroxy-4,4' -di met hoxy derivatives. 3. Esters of unsubstituted or
substi t ut eHQiﬁ@.oGElS&q)ds for eRdple 4-tO& -butyl - PiSenyl sal DSyl ate, 0.5

phenyl sal octyl phenyl saldwcyl at e, benzoy! pggor ci nol
bi s(4- tertl\%l y benzoyl )resorci ngmcbenzoyl Sjgsor ci noPQﬁ 0.07 0.07

2, 4- di - t er Zinsuiigar@nenyl 3,5-di -t 8 rq but yI - 808ydr oxyb®9oat e, h&Odecyl 0.05
3,5-di-terkhba:whbsmydroxybenw@tze, oct adegy| 0.2 0.2 0.2
3, 5-di -terb@g‘f’%- - hydr oxybenzoate, 2-nmethyl-4,6-di-tert- butyb%henyl 0.3

3,5-di-ter - hydr oxybenzoat e.
Epoxidized
soybean oil 3.0
Araldit GY 2502 3.0 3.0
Araldit PT 810'9 30 | 3.0

Minutes 15 32.5 41 51.5 46.5

Dpiisododecy! phthalate PBisphenol A diglycidyl ether (Araldit® GY 250) VStesroyIbenzoylmethane 10Polyethylene wax
15) $olid heterocyclic epoxy resin (triglycidyl isocyanurate)

a) The positive effect of bisphenol A and b) the superiority of the novel mixture over the
corresponding mixture containing epoxidized soybean oil are apparent here.



19 4.

but yl

Acryl ates, for exanp

| e ethyl and isooctyl

[err]-cyano-[err]-nethyl-p-nethoxyci nnamat e,

a- car bonet hoxy- p- met hoxyci nnanmat e and
N-([err]-carbonet hoxy-[err]-cyanovinyl)-2-nethylindoline.

ThisthRe laced
2,2'-thiobis[4-(1,1,3,3-tetranet hyl butyl éﬁenol ], such as J I,I I tmle _

conpounds

conpl exes
triethano
di but yl di
met hyl or
acid, nic
undecyl k
1- phenyl -

, for exanple nickel

, 1f desired with ad
| am ne or N-cycl ohex
t ni cke

AREVILTE: <
kel conpl exes of kFt
PR 2k L
Mixture

PVC, K value 70

DIDPV-plasti-
cizer

LOXIOL G71 S0
PﬁKﬂCM
Zn-Stearat
Rhodiastab 50%
Bisphenol A
Epoxidized soybean
oil

Araldit GY 250?
Araldit PT 810!

Y1 after 5 Minutes
YI after 10 Minutes
YI after 15 Minutes

Dpiisododecyl phihalate 2Bisphenol A diglycidyl ether (Araldit® GY 250)

conpl exes _
ditional I|igands,
yl di et hanol am ne,
| salts of nonoal kyl

OoXi nes,

conpl exes of
yrazol e,
16 17
100 100
47 47
0.5 0.5
0.07 0.07
0.05 0.05
0.2 0.2
3.0
3.0
22 6
59 8
102 11

a-cyano-[err]
[err]-diphenylacrylate, nethyl [err]-carbonethoxyci nnanmate, nethyl and

met hyl

esters,

if desired with additional

18

100

47

0.5
0.07
0.05
0.2

3.0

,
9
11

such as n-butyl am ne,
ni ckel

such as the

of 4-hydroxy-3,5-di-tert-butyl benzyl phosphoni c
such as of 2-hydroxy-4-nethyl phenyl

| i gands.

9)Steamylbenzoyhneﬂ1me 10) Polyethylene wax 15 )solid heterocyclic epoxy resin (triglycidyl isocyanurate)

In this test too, mixtures 16 and 17 are superior to those containing epoxidized soybean

oil.



ally hi ndered ami nes, for exanple

6. Sterical

bis(2,2,6,6-tetramethyl piperi dyI ) sebacate,

bis(2,2,6,6-tetramethyl pi peridyl) succinate, ——

bis(l,2,2,6, 6-pentanet hyl pi peridyl) sebacate, )

bis(1, 2, 2,6, 6-pentanet hyl pi peridyl)

n-butyl -3, 5-di -tert-butyl -4-hydroxybenzyi3gal onate, the p i Been R, laced
condensation of 1-hydroxyethyl-2,2,6,6-tetranethyl -4-hyd m /’ ﬁi(‘ and
succinic acid, the product of the condensation of

N, N -bis(2,2,6,6-tetranet hyl -4-pi peridyl)hexanet hyl enedi am ne and

4-tert-oct WHATIS CIGAIMED &:0-1, 3, 5-s-triazine, tris(2,2,6, 6-
tetramethyl -4-piperidyl) nitrilotriacetate,

tet raki s(2,2,6,6-tetranethyl -4-piperidyl) 1,2, 3,4-butanetetraoate,
-(1, 2- aLIAac’ombqsiddnicbﬁﬂar&n'g 5-tetranet hyl pi perazi none), 4-benzoyl -
2 2 6, 6-tet agﬂsé@ﬁ rgerl di ne, 4-stearyl oxy-2, 2,6, 6-tetranethyl pi peridine,
bIS(lZZé tanmet hyl pi peri dyl)
2-n-butyl - Z(bnzerd;ldn@ﬂgld@rapdrchl@atcambtyl benzyl ) mal onat e,
3-n-octyl - YcYa ferfidaftpoxige ouilxd 3,8-triazaspiro[4.5] decane-2, 4-di one,
bi s(|I -octyl oxy- 2,2,6,6-tet arret hyl pi peridyl) sebacate,
bi s(I-octyl oxy-2, 2, 6 6 t et ramet hyl pi peri dyl) succinate, the product of the

condensat i @ Aoonipo¥itiohl aeterdihgtio Claim U WhedeltytompbnBh (B isdnlallb@ et hyl ene
di am ne and 4(#0 phollno 2,6-dichloro- 1,3,5-triazine, the product of the

condensat i &TFCI2*¢chl or o- 4, 6- d|(4 n- butyl am no- 2, 2, 6, 6-tetranet hyl -
pi peridyl)1, 3, 5- tr| azine and 1, 2-bi s(3-am nopropyl am no) et hane, the product

of the condens@imh p| per&?_h%tgcf%"g—ld%éegh ME@Q g,(;jg(@p,sla terminal epoxide

,2,2,6,6-pentanet 5-triazin
1, 2- bi s( 3- £AMPEBRGERN Wmm £TQuR, B pgiticulana bisphanok dezivative. et r a-
met hyl -1, 3, 8-triazaspiro[ 4. 5]decane 2, 4- dlone

3- dodeoyl -k (eosppegiop RoERBmE cim ety Bipsing Py imies seleciiimm
the group cons1stmg of fillers and reinforcing materials, antioxidants, polyols, zeolites,
hydrotalcites, dawsonites, organic phosphites, 1,3-diketo compounds, dihydropyridines,
sterically hindered amines (HALS), light stabilizers, UV absorbers, lubricants, fatty acid
esters, paraffins, lubricants, optical brighteners, pigments, flameproofing agents,
antistatics, f-aminocrotonates, pyrroles, B-naphthols, hydroxydiphenylamines,
phenylindoles, phosphates, thiophosphates, gelling aids, peroxide-destroying compounds,
modifiers and other complexing agents for Lewis acids.

5. A composition according to claim 1, comprising (a) flexible PVC, (b) 0.001-3.0 parts,
per 100 parts of PVC, of a perchlorate and (c) 0.1-5.0 parts, per 100 parts PVC, of a
terminal epoxy resin. '

6. A composition according to claim 1, additionally comprising a phenolic antioxidant.

7. A composition according to claim 1, additionally comprising fillers, in particular chalk.
8. A composition according to claim 7, additionally comprising one or more metal soaps.
9. A composition according to claim 1, additionally comprising at least one additive from
the group consisting of disaccharide alcohols, organic phosphites, zeolites, hydrotalcites,

dawsonites, aminocrotonates, polydls, diketones, pyrroles, B-naphthol and
dihydropyridines. —

HIIIIIl Illlll IIIII i



-20 - 7. Oxal am des, for exanple 4,4'-dioctyl oxyoxani |+de; - —
2,2'-dioctyloxy-5,5-di-tert-butyl oxanilide,

2,2' -di dodecyl oxy-5,5' -di-tert-butyl oxanilide, 2-ethox

N, N - bi s( 3-di net hyl am nopr opyl ) oxal am de, L

2- et hoxy-5-tert-butyl-2'-ethyl oxanilide and mxtures t her eg

2- et hoxy-2' -ethyl -5, 4' - d|-tert but yl oxa314 de, and m xtures o -

p- met hoxy- and of o- and p-ethoxy-disubstitut ed oxanil i des.

2- (2- Hydr oxyphenyl )-1, 3, 5-triazi nes, for exanple

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

2- (2 hydr o ne adldRtive'frodd | Ne,
5 (2. 4 di hi%%c@:ﬁhéféﬁﬁ%ﬁﬂﬁé fodoéﬁmbl I%ﬁngit Qnthbdsi%{geméaér?r dnive! toM

2, 4-bi s( 2- W’ﬁﬂ%ﬁ‘&gﬂ}ﬁ@ Qsphites. 5 ¥%§‘P msﬁw leites.

, 3, 5-triazine, 2 (2 hydr oxy- 4- octyloxyphenyl)

4, 6-bi s(4- . .

2-(2- hydrogg Eéi‘%&?@j{?ﬁ §F%‘f‘é“ﬁ°‘8?‘r‘%%'%% %gmlnalego)gg?ri azi ne
: compound for stabilizing ﬂexxble PVC.

2

I

-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3- butoxypropoxy)phenyl] 4, 6- bi s(2, 4-di net hyl pheny
)

[

-1, 3, 5- tr|a2|ne 2 2- hydr oxy-4- (2- hydr.ox ty ro oxy henyl ] -
4, 6- b| s(2, parationpf gmpmzaq flexi ¥le P\?& {ucﬁ n)ug)(
components (b) and (c) according to claim 1 and, if desired, further additives with the
PVC using equipment such as calenders, mixers, compounders, extruders and the like.

13. The use of stabilized flexible PVC according to claim 1 for the production of
mouldings which can be produced from flexible PVC.

14. The use according to claim 13 for the production of wire sheaths, cable insulation,
decoration sheeting, foams, agricultural sheeting, tubes, sealing profiles and office films.

Hllllll mlM IIIH Hlll " Illl



Exanpl es of suitabl e peroxide scavengers are: esters of

[err]-thiodipropionic acid, for exanple the lauryl, stearyl, nyristyl or

tridecyl esters, mercaptobenzimdazole, the zinc salt oOf qpisSheet Has Been Replaced
2- mer capt obenzi m dazol e, zinc dibutyl dithiocarbamate, dioct ﬂﬂgmumlw‘ﬂl

di sul fide, pentaerythrityl tetrakis([err]-dodecyl nmercapto)p

et hyl ene gl ycol bisnercaptoacetate. Ex@8sl es of suitable |

nontan wax, fatty acid esters, conplex esters, PE waxes, am de waxes,
chlorinated paraffins, glycerol esters and al kaline earth netal soaps.
Lubri cants which can be used are al so described in "Plastics Additives",
edi ted by tefk Mul | er, Hanser Verlag, 3rd Edition, 1990,
Chapt er 6,§%%ﬁggh423lﬁgngénd in "Kunst st of f - Handbuch PVC" [ Plastics
Handbook PVC], 2/1, 20th Edn., 1986, pp. 570-595. Exanples of other
netal-freeAgyﬁhibfm@mﬁmwbm@h can be used are [err]-naphthol

hydr oxydi phenyl am ne, [err]- phenylindol e, [err]-am nocrotonates and

pyrrol es, as described, for exanple, in EP-A-465 405. Exanples of suitable
pol yol s ar Ahlgbdtgresqﬁmblhzaupn@f ﬂembbd?% ks dchigived by nginga logate and a

bi stri met hyl Qi 8RK3E compound.




-21-- bi stri nmet hyl ol et hane, tri snethyl ol propane, sorbi tol, maltitol,
I searal titol, lactitol, lycasin, mannitol, lacto
tris(hydroxyethyl) isocyanurate, palatinitol, t )
- tetranet hyl ol cycl opent anol , tetranethyl ol cycl opyr &
di gl ycerol, polyglycerol and 1-0-[err]-D-glycopyr n

di hydrate. Preference is given to disacchhfide 3l V%‘ng(si'hﬁ%?dl -ot%P&gﬂd .....
be used in an anmount of, for exanple, from 0.01 [t & Abstmgtts: D?gedm .gtet paged —
preferably fromO0.1 to 20 parts by weight, in pgrticular fromO0.1 to 10
parts by weight, based on 100 parts by weight o ]

phosphi t es SaBilizB® Aexible PVE general fornula P(

are identical or different al kyl, al kenyl, aryl or aral kyl radicals.
Preferred organi c phosphites are those of the fornul ae
[err] The invention relates to a flexible PVC (polyviny! chloride) which has been stabilized by

epoxide compounds and perchlorates, to a process for its preparation, and to its use.

PVC can be stabilized by a number of additives. Heavy-metal compounds of lead and
cadmium are particularly suitable for this purpose, but are controversial today for
ecological reasons due to the heavy-metal content (cf. "Plastics Additives", Editors R.
Gichter and H. Miiller, Hanser Verlag, Mumch Vlenna, New York, 3rd Edition, 1990,
pages 287-295, and "Kunststoff-Handbuch PVC“ [Plasucs Handbook PVC], Volumes 1
and 2, Beck/Braun, Carl Hanser Verlag, Munich).

The search therefore continues for effec_tive stabilizers and stabilizer combinations.

Epoxide compounds have been known for some time as costabilizers for PVC. Epoxidized
soybean oil is frequently used (cf., for example, "Plastics Additives", Editors R. Géichter
and H. Miiller, Hanser Verlag, 3rd Edition, 1990, pages 303-4, and US 3 928 267). For
chlorinated polyvinyl chloride, the use of glycidyl ethers of novolak resins as stabilizer
has also been described, for example in DE 3 402 408.

JP Hei 3122149 proposes a rigid PVC composition comprising solid epoxides and
perchlorates.

It has now been found that flexible PVC stabilized by means of a mixture of a perchlorate
and a terminal epoxide has excellent thermal stability with a good initial colour and good
colour retention. Surprisingly, the flexible PVC stabilized in accordance with the

invention meets the high demands made, for example, of PVC stabilized by means of
barium/zinc compounds. Particular mention should be made of the excellent shelf life and
light stability that are achieved. Furthermore, good stabilization is achieved irrespective of
the state of aggregation of the epoxide, i.e. liquid terminal epoxides can also be employed
without disadvantage.

The invention therefore relates to a compositidn comprising
(a) flexible PVC,
(b) perchloric acid or a perchlorate and

(c) a terminal epoxide compound. Cmen L _ .
This is the replacement sheet

Date: §g[4 [4f



in which Rlerr] , Rerr] and Rlerr] are identical or different and are
Cerr]=Cerr] alkyl, (err]-Cerr]al kenyl, substituted or unsubstituted

phenyl or Clerr]-Clerr]cycloalkyl. dderr]-Cerr]jalkyl Rerr]", Rerr]" and
"R err]" are, for exanple, n-hexyl, n-octyl, n-nonyl, decyl, dodecyl,

- tetradecyl, hexadecyl or octadecyl. Preference is given to al kyl groups
“having 8 to 18 carbon atons. Substitutexl phenyl Rerr]", Rerr]" and
"Rerr]" are, for exanple, tolyl, ethylphenyl, xylyl, cunyl, cynyl, cresyl,
4- met hoxyphenyl , 2, 4-di met hoxyphenyl, et hoxyphenyl, butoxyphenyl,

p-n-octyl phenyl, p-n-nonyl phenyl or p-n-dodecyl phenyl. Particularly

sui table p gltsgﬂ&,sﬁf,aﬁ o5 Bhairs o tound drBeR thamhypd t f r adecy!

tristearyl, i cres ris-p -nony phenyl and
'tricyclohexyl phosphltes and particular preference is glven to aryl

di al kyl ph(F‘oPmélﬁﬁ%&eﬁoﬁﬂhlé#es@ﬁﬁﬁw)’énu% OFRexiBIL PYVC &a.b:eewmnﬁme @bﬁln Hglﬁgcyl
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the purposes of this mvenuon

Flexible PVC is furthermore defined by its suitability, owing to its plasticizer content, for
the production of flexible PVC articles. These include, for example, cable and wire
sheaths, roof membranes, decoration sheeting, foams, agricultural sheeting, office films,
automotive sheeting (also polyurethane foam-backed), tubes, sealing profiles and the like.

Component (a) in the novel compositions can also be blends, copolymers or graft
polymers of PVC with polymerizable compounds, such as acrylonitrile, vinyl acetate or
(co)polymers such as ABS, where suspension, bulk or emulsion polymers and mixtures
thereof are possible. Examples of such components (a) are compositions comprising (i)
20-80 parts by weight of a vinyl chloride homopolymer (PVC) and (ii) 80-20 parts by
weight of at least one thermoplastic copolymer based on styrene and acrylonitrile, in
particular from the group consisting of ABS, NBR, NAR, SAN and EVA. The
abbreviations used for the copolymers are known to the person skilled in the art and have
the following meanings: ABS = acrylonitrile-butadiene-styrene; SAN =
styrene-acrylonitrile; NBR = acrylonitrile-butadiene; NAR = acrylonitrile-acrylate; EVA
= ethylene-vinyl acetate. Also suitable are, in particular, acrylate-based
styrene-acrylonitrile copolymers (ASA). In this connection, component (a) is preferably a
polymer composition comprising, as components (i) and (ii), a mixture of 25-75 % by
weight of PVC and 75-25 % by weight of said copolymers. Examples of such
compositions are: 25-50 % by weight of PVC and 75-50 % by weight of copolymers or
40-75 % by weight of PVC and 60-25 % by weight of copolymers. Preferred copolymers
are ABS, SAN and modified EVA, in particular ABS. NBR, NAR and EVA are also
particularly suitable. The novel composition can comprise one or more of said
copolymers. Of particular importance as component (a) are compositions comprising (i)
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, and, per 100 parts by weight of (i) and (ii), 5-120 parts by weight of
plasticizers, in particular phthalates, especially DOP, DINP and DIDP, and/or
trimellitates, especially TOTM, TIDTM and TITDTM [cf. below under A) and O)]. .
' This is the replacement sheet:
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- 22- Preferred organi c phosphites are distearyl pentaerythrityl

di phosphite, trisnonyl phenyl phosphite and phenyl didecyl phosphite. The
organi ¢ phosphites can be used in an anount of, for exanple, fromO0.01l to
10 parts by weight, preferably fromO0.05 to 5 parts by weight, in
particular fromO0.1 to 3 parts by weight, based on 100 parts by weight of
PVC. Sui t abl e conpounds fromthe series3consisting of the hydrotalcites
or zeolites are both naturally occurring mnerals and synthetic conpounds.
The additional use of hydrotalcites and/or zeolites in the novel
conpositions is preferred, since these conpounds can synergistically

I ncrease the stabilization,

Suitable plasticizers .
Examples of suitable organic plasticizers are those from the following groups:

A) Phthalates (esters of phthalic acid) .

Examples of these plasticizers are dimethyl, diethyl, dibutyl, dihexyl, di-2-ethylhexyl,
di-n-octyl, di-isooctyl, di-isononyl, di-isodecyl, di-isotridecyl, dicyclohexyl,
dimethylcyclohexyl, dimethyl glycol, dibutyl glycol, benzyl butyl and diphenyl phthalates,
and mixtures of phthalates, such as C;-Cy- and Cy-C;;alkyl phthalates made from
predominantly linear alcohols, C4-C, g-n-alkyl phthalates' and Cg-C,o-n-alkyl phthalates.
Preference is given to dibutyl, dihexyl, di-2-ethylhexyl, di-n-octyl, di-isooctyl,
di-isononyl, di-isodecyl, di-isotridecyl and benzyl butyl phthalates, and said mixtures of
alkyl phthalates. Particular preference is given to di-2-ethylhexyl, di-isononyl and
di-isodecyl phthalate. The abbreviations DOP (dioctyl phthalate, di-2-ethylhexyl
phthalate), DINP (diisononyl phthalate) and DIDP (diisodecyl phthalate) are customary.

B) Esters of aliphatic dicarboxylic acids, in parﬁcular esters of adipic, azelaic and sebacic
acids | '

Examples of these plasticizers are di-2-ethylhexy] adipate, di-isooctyl adipate (mixture),
di-isononyl adipate (mixture), di-isodecyl adipate. (mixture), benzyl butyl adipate, benzyl
octyl adipate, di-2-ethylhexyl azelate, di-2-ethylhexyl sebacate and di-isodecyl sebacate
(mixture). Preference is given to di-2-ethylhexyl adipate and di-isooctyl adipate.

C) Esters of trimellitic acid,

for example tri-2-ethylhexyl trimellitate, tri-isodecyl trimellitate (mixture), tri-isotridecyl
trimellitate, tri-isooctyl trimellitate (mixture) and tri-Cg-Cgalkyl, tri-Cg-C;galkyl,
tri-C5-Cgalkyl and tri-Cy-Cy,alkyl trimellitates. The last-mentioned trimellitates are
formed by esterifying trimellitic acid by means of the appropriate alkanol mixtures.
Preferred trimellitates are tri-2-ethylhexyl trimellitate and said trimellitates made from
alkanol mixtures. Customary abbreviations are TOTM (trioctyl trimellitate,
tri-2-ethylhexyl trimellitate), TID'IM_'(tn'isodecyl trimellitate) and TITDTM (triisotridecyl
trimellitate).

D) Epoxy plasticizers
These are principally epoxidized unsaturated fatty acids, for example epoxidized soybean
oil. | '
This is the replacement sheet
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Compounds fromthe series consisting of the hydrotal cites can be descri bed

by.:t heigeneral fornula I : [err] where Merr] = My, Ca, Sr,
- Zn, Sn and/or Ni, Merr] = A, Bor Bi, Alerr] is an anion having the
~valency n, n is a nunber froml to 4, Xx is a nunber fromO to 0.5, m
Is a nunber fromO to 2, and An is O+, _LJerr], Br[err], I[err],

Cigerr]-, HCJerr], CHerr]COO, (err]Herr]COO, CJerr], SJerr],
[err] (CHOHCOO) [err] , (CHOH)[err]CH err]OHCOO-. Cerr]Herr](COOIJerr],
(CHerr]COO[err], CH err] CHOHCOO-, Sierr], SidJerr], Fe(CNJ[err],

Fe(CN)[err] HPQ err]. further exanples are given in DE 41 06 403. O her
hydr ot al ci ?Wgﬁﬁﬁ‘knﬁpeferabl y be used are conpounds havi ng the general

formul a | a A definition of thesd plasticizers and examples thereof are given in "Plastics Additives",
edited by R. Giichter and H. Miiller, Hanser Verlag, 1990, page 393, chapter 5.9.6, and in
"PVC Technology”, edited by W.V. Titow, 4th Ed., Elsevier Publ., 1984, pages 165-170.
The most usual starting materials for the preparation of polyester plasticizers are:
dicarboxylic acids, such as adipic, phthalic, azelaic and sebacic acids; diols, such as
1,2-propanediol, 1,3-butanediol, 1,4-butanediol, 1,6-hexanediol, neopentyl glycol and
diethylene glycol; monocarboxylic acids, such as acetic, caproic, caprylic, lauric, myristic,
palmitic, stearic, pelargonic and benzoic acids; monofunctional alcohols, such as
isooctanol, 2-ethylhexanol, isodecanol and C7-Cgalkanol and Cy-C,jalkanol mixtures.
Particularly advantageous are polyester plasticizers made from said dicarboxylic acids and
monofunctional alcohols.

F) Esters of phosphoric acid.

A definition of these esters is given in the abovementioned handbook "Plastics Additives"
on page 390, chapter 5.9.5. Examples of these phosphates are tributyl phosphate,
tri-2-ethylbutyl phosphate, tri-2-ethylhexyl phosphate, trichloroethyl phosphate,
2-ethylhexyl diphenyl phosphate, cresyl diphenyl phosphate, triphenyl phosphate, tricresyl
phosphate and trixylenyl phosphate. Preference is given to tri-2-ethylhexyl phosphate and
®Reofos 50 and 95. :

G) Chlorinated hydrocarbons (paraffins)
H) Hydrocarbons

I) Monoesters, for example butyl oleate, phenoxyethyl oleate, tetrahydrofurfuryl oleate,
glycerol monooleate and esters of alkylsulfonic acids.

J) Glycol esters, for example diglycol benzoates.

Definitions and examples of plasticizers from groups G) to J) are given in the following
handbooks:

"Plastics Additives", edited by R. Giichter and H. Miiller, Hanser Verlag, 1990, page 284,
chapter 5.9.14.2 (Group G)) and chapter 5.9.14.1 (Group H)).

"PVC Technology", edited by W.V. Titow, 4th Ed., Elsevier Publishers, 1984, pages
-1'
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where Merr] is at |east one netal fromthe series consisting of My and Zn,
preferably M, - 23 -
Alerr] is an anion, for exanple fromthe series consisting of CJerr],
[err] OH and S[err] where nis the valency of the anion, mis a positive
nunber, preferably fromO0.5 to 5 and x andyz are positive nunbers, X
preferably being from2 to 6 and z preferabty being | ess than 2.

Preference is given to conpounds fromthe series consisting of the

hydrotal cites of the general formula I

171-173, chapter 6.10.2 (Group G)), page 174, chapter 6.10.5 (group H)), page 173,
chapter 6.10.3 (group I)) and pages 173-174, chapter 6.10.4 (group J)).

Particular preference is given to plasticizers from groups A) to G), in particular A) 10 F),
especially the plasticizers in these groups which have been mentioned as preferred.

In general, from 5 to 120 parts, in particulaf from 10 to 100 parts, of the plasticizers from
groups A), B), C) and E),

from 0.5 to 30 parts, in particular from 0.5 to 20 parts, of those from group D) and

from 1 to 100 parts, in particular from 2 to 80 parts, of those from groups F) and G) are
present. It is also possible to use mixtures of different plasticizers.

The plasticizers can be used in a total amount of, for example, from 5 to 120 parts by
weight, preferably from 10 to 100 parts by weight, in particular from 20 to 70 parts by
weight, based on 100 parts by weight of PVC.

Perchlorates

The perchloraws (or perchloric acid) mentioned above as component (b) conform to the
formula M(C1O,), where M* is H*, NH,*, Na*, K*, Mg?*, Ca?*, Ba?* or AI**. The index
n is 1, 2 or 3, corresponding to the valency of M. -

Perchloric acid or the particular perchlorate can be -employcd in various customary forms,
for example as a salt or an aqueous solution coated onto a support material, such as PVC,
calcium silicate, zeolites or hydrotalcites, or bonded into a hydrotalcite by chemical
reaction.

They can be used in an amount of, for example, from 0.001 to 5 parts by weight,
" preferably from 0.01 to 3 parts by weight, particularly preferably from 0.01 to 2.0 parts by
weight, based on 100 parts by weight of PVC,

Epoxide compounds _ ,
The terminal epoxide compounds (c) which can be used for the purposes of the invention

can have an aliphatic, aromatic, cycloaliphatic, araliphatic or heterocyclic structure; they
contain epoxide groups as side groups. The epoxide groups are preferably bonded to the
remainder of the molecule as glycidyl groups via ether or ester bonds, or they are
N-glycidyl derivatives of heterocyclic amines, amides or imides. Epoxide compounds of
these types are known in general terms and are commercially available.

This is the replacement sheet.
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[err] where Merr] is My or a solid solution of My and Zn, Alerr] is |
Cderr]; x is a nunber fromO to 0.5, and mis a nunber fromO to 2. Very
particul ar preference is given to hydrotalcites of the fornul ae
Alferr]Qerr][err]6MOCJerr][err]l2H err] O

-My[err]Al[err] (OH)[err]COerr]-3.5H err]0,
“AMgO. Al [err]O[err].CO[err][err]9H err] 0, _g.
AMgg err]Al[err]O[err][err]Cderr][err]6
'Zn err]3Mgd err] Al[err]Of[err]Cderr][err]

r]o

)
r rr]o, :
0 8-9H err] 0 or

The epoxide compounds contain at least one epoxide radical of the formula

o]
/
— CH-~ (CHy)—C'—CH
1 ni 1
Ry R, Rj

where R; and R; are both hydrogen, R, is hydrogen or methyl, and n is 0, or in which R,
and Rj; together are -CH,-CH,- or -CH,-CH,-CH,-, R, is then hydrogen, andnis O or 1
and this epoxide radical is bonded directly to carbon, oxygen, nitrogen or sulfur atoms.

'Examples which may be mentioned of epoxide compounds are:

I) Glycidyl and B-methylglycidyl esters obtainable by reacting a compound containing at
least one carboxyl group in the molecule and epichlorohydrin or glycerol dichlorohydrin
or B-methylepichlorohydrin. The reaction is preferably carried out in the presence of
bases.

The compounds containing at least one carboxyl group in the molecule can be aliphatic
carboxylic acids. Examples of these carboxylic acids are glutaric acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, sebacic acid or dimerized or trimerized linoleic acid,
acrylic acid, methacrylic acid, caproic acid, caprylic acid, lauric acid, myristic acid,
palmitic acid, stearic acid and pelargonic acid, and the acids mentioned in the case of the
organic zinc compounds.

However, it is also possible to employ cycloaliphatic carboxylic acids, for example
cyclohexanecarboxylic acid, tetrahydrophthalic acid, 4-methyltetrahydrophthalic acid,
hexahydrophthalic acid or 4-methylhexahydrophthalic acid.

It is also possible to use aromatic carboxylic acids, for example benzoic acid, phthalic
acid, isophthalic acid, trimellitic acid or pyromellitic acid.

It is likewise possible to use carboxyl-terminated adducts, for example of trimellitic acid
and polyols, for example glycerol or 2,2-bis(4-hydroxycyclohexyl)propane.

Other epoxide compounds which can be used for the purposes of the present invention are

given in EP 0 506 617. _
: This is the replacement sheet.

Date: ‘Zl’f"\["\f



ZnCIerr]SNQCIerr]Al[err]O[err][err]CCIerr][err]S 6H err] 0. The

hydrotal cites can be used in an anount of, for exanple, fromO0.1 to 20
parts by weight, preferably fromO0.1 to 10 parts by weight, in particular
fromO0.1 to 5 parts by weight, based on 100 parts by wei ght of PVC
Zeolites can be described by the general fogoula (X) [err]
- 24 - -

IT) Glycidyl or B-methylglycidyl ethers obtainable by reacting a compound containing at
least one free alcoholic hydroxyl group and/or phenolic hydroxyl group and a suitably
substituted epichlorohydrin under alkaline conditions, or in the presence of an acid
catalyst followed by alkali treatment.

Ethers of this type are derived, for example, from acyclic alcohols, such as ethylene
glycol, diethylene glycol and higher poly(oxyethylene) glycols, propane-1,2-diol or
poly(oxypropylene) glycols, propane-1,3-diol, butane-1,4-diol, poly(oxytetramethylene)
glycols, pentane-1,5-diol, hexane-1,6-diol, hexane-2,4,6-triol, glycerol,
1,1,1-zimethylolpropane, bistrimethylolpropane, pentaerythritol, sorbitol, and from
polyepichlorohydrins, butanol, amyl alcohol, pentanol and from monofunctional alcohols
such as isooctanol, 2-ethylhexanol, isodecanol and C;-Cyalkanol and Cg-Cualkanol
mixtures.

However, they are also derived, for example, from cycloaliphatic alcohols, such as 1,3- or
1,4-dihydroxycyclohexane, bis(4-hydroxycyclohexyl)methane,
2,2-bis(4-hydroxycyclohexyl)propane or 1,1-bis(hydroxymethyl)cyclohex-3-ene, or they
contain aromatic rings, such as N,N-bis(2~hydroxyethyl)aniliné or
p,p’-bis(2-hydroxyethylamino)diphenylmethane.

The epoxide compounds can also be derived from monocyclic phenols, for example from
phenol, resorcinol or hydroquinone; or they are based on polycyclic phenols, for example
on bis(4-hydroxyphenyl)methane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane, 4,4’-dihydroxydiphenyl sulfone or on
condensation products of phenols with formaldehyde obtained under acid conditions, such
as phenol novolaks. '

Examples of other possible terminal epoxides are: glycidyl 1-naphthyl ether, glycidyl
2-phenylphenyl ether, 2-biphenyl glycidyl ether, N-(2,3-epoxypropyl)phthalimide and
2,3-epoxypropyl 4-methoxyphenyl ether.

III) N-Glycidyl compounds obtainable by dehydrochlorinating the products of the reaction
of epichlorohydrin with amines, which contain at least one amino hydrogen atom. These
amines are, for example, aniline, N-methylaniline, toluidine, n-butylamine,
bis(4-aminophenyl)methane, m-xylylenediamine or bis(4-methylaminophenyl)methane,
but also N,N,O-triglycidyl-m-aminophenol or N,N,O-triglycidyl-p-aminophenol.

' This is the repiacetent ==
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where n is the charge of the cation M Mis an element fromthe first or
second na1n group, or zinc, y:x is a nunber between 0.8 and infinity,
preferably between 0.8 and 10.5, and wis a nunber between 0 and 300.
Furthernore, zeolites which can be used according to the. invention are
disclosed in "Atlas of Zeolite Structure Types", WM Mier and D.H 0 son,
Butterworths, 3rd Edition, 1992. .Zeolites Tn a broader sense also include
al um ni um phosphat es having a zeolite structure. The preferred zeolites
whi ch are known per se have an average effective pore dianeter of 3-5 A and
can be prepared by known nethods. Particular preference is given to
zeolites of type NaA which have an average effective pore di aneter of 4 A

and are ther GWEVQ&FB?\N glycigdybgompoyndsalso inglude NN '5gi- V& N gFcand s given to
Cryzt al i ntel SNQl’thIﬁhN’f %ﬁ@ﬁél&il%ﬁ@ﬁl@d@@ﬁ@m éileGreds, %]gchﬁs@lﬁ lélﬁﬁﬁad or ¢ of
pr edoni nant 1y, kn ra e.err odi nent o
the inventi onl’ E?ﬂ HT’% ﬁ*ﬂ‘&é’ﬁ&%’?ﬂ%ﬂﬂaﬂ&eﬁ‘g&x 18%SH nd edges can
al so be used. 55’-kiﬂnahgkhgﬂarnmn onglycabriland griglycidyl isocepaurstel. from a batch whose

mol ar conposition is in the range 2.5 - 6.0 Na[err]O . Alferr]O[err]: 0.5 -

5.0 Sigerr] 60 - 200 H err]O This batch is crystallized in a
IV) S-Glycidyl compounds, for example di-S-glycidyl derivatives derived from dithiols,

for example ethane-1,2-dithiol or bis(4-mercaptomethyiphenyl) ether.

V) Epoxide compounds containing a radical of the formula I in which R, and R4 together
: are -CH,-CHy-, and n is 0, are bis(2,3-epoxycyclopentyl) ether, 2,3-epoxycyclopentyl
glycidyl ether or 1,2-bis(2,3-epoxycyclopentoxy)ethane. An e:éample of an epoxy resin
] containing a radical of the formula I in which Ry and R; together are -CH,-CH,- and nis 1
is 3’4’-epoxy-6'-methylcyclohexyl)methyl 3,4-epoxy-6-methylcyclohexanecarboxylate.

Examples of suuable terminal epoxldes are:
a) liquid bisphenol A diglycidyl ethers, such as Araldit®GY 240 Analdit®GY 250,
Araldit®GY 260, Araldit®GY 266, Araldit®GY 2600, Araldit®MY 790;
b) solid bisphenol A diglycidyl ethers, such as Araldit®GT 6071, Araldit®GT 7071,
Araldit®GT 7072, Araldit®GT 6063, Araldit®GT 7203, Araldit®GT 6064, Araldit®GT
| 7304, Araldit®GT 7004, Araldit®GT 6084, Araldit®GT 1999, Araldit®GT 7077,
Araldit®GT 6097, Araldit®GT 7097, Araldit®GT 7008, Araldit®GT 6099, Araldit®GT
6608, Araldit®GT 6609, Araldit®GT 6610;
¢) liquid bisphenol F diglycidyl ethers, such as Araldit®GY 281, Arald1t®PY 302,
Araldit®PY 306;
d) solid polyglycidyl ethers of tetraphenylethane, such as CG Epoxy Resin®0163;
e) solid and liquid polyglycidyl ethers of phenol-formaldehyde novolak, such as EPN
1138, EPN 1139, GY 1180, PY 307;
f) solid and liquid polyglycidyl ethers of o-cresol-formaldehyde novolak, such as ECN
1235, ECN 1273, ECN 1280, ECN 1299; |
g) liquid glycidyl ethers of alcohols, such as Shell® glycidyl ether 162, Arald1t®DY
0390, Araldit®DY 0391;
h) liquid glycidyl ethers of carboxylic acids, such as Shell®Cardura E terephthalates,
rimellitates, Araldit®PY 284; |
i) solid heterocyclic epoxy resins (triglycidyl isocyanurates), such as Araldit® PT 810;
j) liquid cycloaliphatic epoxy resins, such as Araldit®CY 179;
k) liquid N,N,O-triglycidyl ether of p-ammophenol such as Araldit®MY 0510;
This is the replacement sheat
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conventional manner, advantageously by warm ng at 70-120[err]C, preferably
80-95[err]C, with stirring for at least 1/2 hour. The crystalline product
is separated off in a sinple manner, washed and then dri ed. For the
"purposes of the present invention, finely divided, water-insoluble sodium
al umi nosi | i cates whi ch have been precipit&-ed and crystallized in the
“presence of water-soluble inorganic or organic dispersants can al so be
used. Suitable water-sol uble organic dispersants are surfactants,
non-surfactant aromatic sulfonic acids and conpounds which are able to

conpl ex cal ¢y wwiaglyddyl-4lt Smethynebengamine®ri Nt roduced into the reaction
mxture in jred nek befare or during,.th ro®h A I on: . @y
exarpl 6. ¢ nBNaS N sleERRPERYRigrinica ettt Aen s ATRES MY 720 ARITITY, | e
al um nate af@dl.or silicate solution. The amount of dispersant should be at

| east 0.05 per cent by weight, preferably fromO0.1-5 per cent by weight,

based on the total precipitation batch. For the cr\éfta_l l'ization, the
preci pi t at | SrefercaeRiSBIVES tp EPAxIdE campquads camtaining WP Esncional groups dHeweversip 24

hoggs . Fr omig iarinciple possible for epoxide compounds containing one, three or more functional
) ) groups to be used.

Predominantly employed are epoxide compounds, in particular diglycidyl compounds,
having aromatic groups.

If desired, a mixture of different epoxide compounds can also be employed.

Particularly preferred terminal epoxide compounds are diglycidyl ethers based on
bisphenols, for example on 2,2-bis(4-hydroxyphenyl)propane (bisphenol A),
bis(4-hydroxyphenyl)methane or mixtures of bis(ortho/para-hydroxyphenyl)methane
(bisphenol F).

The terminal epoxide compounds can be employed in an amount of preferably at least 0.1

~ part by weight, for example from 0.1 to 50 parts by weight, preferably from 1 to 30 parts
by weight, in particular from 1 to 25 parts by weight, based on 100 parts by weight of
PVC. -

The flexible PVC stabilized according to the invention may contain further additives.
These are, for example, fillers and reinforcing materials (for example calcium carbonate,
silicates, glass fibres, talc, kaolin, chalk, mica, metal oxides and hydroxides, carbon black
or graphite), metal soaps and other metal stabilizers, antioxidants, polyols, zeolites,
dawsonites, hydrotalcites, organic phosphites, 1,3-diketo compounds, dihydropyridines,
a-phehylindole, pyrroles, B-naphthol, hydroxydiphenylamines, sterically hindered amines
(HALS), light stabilizers, UV absorbers, lubricants, fatty acid esters, paraffins, blowing
agents, optical brighteners, pigments, flameproofing agents, antistatics, f-aminocrotonates
(for example as mentioned in EP 0 465 405, p. 6, lines 9-14), phosphates, thiophosphates,
gelling aids, peroxide-scavengers, modifiers and further complexing agents for Lewis
acids. :

Fillers

The fillers used are, for example, chalk, kaolin, china clay, talc, silicates, glass fibres,
" This is the replacement sheet i e iR
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multiplicity of dispersants which can be used, exanples which may be

menti oned are sodium | auryl ether sulfate, sodium polyacrylate and the
sodi um salt of 1-hydroxyethane-1, 1-di phosphonic acid. “~Preference is given
.to stabilized flexible PVC, as described above, containing at |east one of
t he conpounds of the fornul ae 10 ..
Na[err]Al[err]Si[err]derr][err] 27 H[erﬂ%g-[zeolite Al
Na[err]Al[err]Si[err]Jerr][err] 2 NaX [err] 7.5 Herr]0, X= OH, hal ogen,
ClO[err] [sodali'te] Na[err]Al[err]Si[err](err] [err] 24

Hgf; ]r ? AI [er ?‘Sﬁ I&aﬁ,a&gpﬁxﬁt, &LS:%E%@)%H:] | , e;c{c}egc%xr-l{all[bﬂcrl& gx%ﬁhﬂ.%cﬂ f?dur
Na[ er r ] Al[ er afjdbdrpees.| Ropferente jscgivdn tbGaltiand chalk.

The fillers can be employed in an amount of, preferably, at least 1 part by weight, for
example from 5 to 200 parts by weight, preferably from 10 to 150 parts by weight, in
particular from 15 to 100 parts by weight, based on 100 parts by weight of PVC.

Metal soaps
Metal soaps are principally metal carboxylates, preferably of long-chain carboxylic acids.

Customary examples are stearates and laurates, but also oleates and salts of relatively
short-chain alkylcarboxylic acids. Metal soaps also include alkylbenzoic acids. Use is
frequently made of synergistic mixtures, such as barium/zinc, magnesium/zinc,
calcium/zinc or calcium/magnesium/zinc stabilizers. Metal soaps can be employed
individually or as mixtures. A review of customary metal soaps is given in Ullmann’s
Encyclopedia of Industrial Chemistry, 5th Ed., Vol. A16 (1985), pp. 361 ff.).

Preference is given to organic metal soaps from the series consisting of aliphatic saturated
C,-Cyocarboxylates, aliphatic unsaturated C3-Cpocarboxylates, aliphatic
C,-Cyycarboxylates which are substituted by at least one OH group, cyclic and bicyclic
carboxylates having 5-22 carbon atomé, unsubstituted, at least mono-OH-substituted
and/or C;-C,qalkyl-substituted phenylcarboxylates, unsubstituted, at least
mono-OH-substituted and/or C,-C, ¢alkyl-substituted naphthylcarboxylates,

~ phenyl-C;-C,qalkylcarboxylates, naphthyl-C,-C salkylcarboxylates or unsubstituted or
C,-C,,alkyl-substituted phenolates, tallates and resinates.

Specific mention may be made by way of example of zinc, calcium, magnesium or barium
salts of monovalent carboxylic acids, such as acetic acid, propionic acid, butyric acid,
valeric acid, hexanoic acid, oenanthic acid, octanoic acid, neodecanoic acid,
2-ethylhexanoic acid, pelargonic acid, decanoic acid, undecanoic acid, dodecanoic acid,
tridecanoic acid, myristic acid, palmitic acid, isostearic acid, stearic acid,
12-hydroxystearic acid, behenic acid, benzoic acid, p-tert-butylbenzoic acid,
dimethylhydroxybenzoic acid, 3,5-di-tert-butyl-4-hydroxybenzoic acid, tolic acid,
dimethylbenzoic acid, ethylbenzoic acid, n-propylbenzoic acid, salicylic acid,
p-tert-octylsalicylic acid and sorbic acid; calcium, magnesium and zinc salts of
monoesters of divalent carboxylic acids, such as oxalic acid, malonic acid, succinic acid,
glutaric acid, adipic acid, fumaric acid, pentane-1,5-dicarboxylic acid,

hexane-1,6-dicarboxylic acid, heptane-1,7-dicarboxylic acid, octane-1,8-dicarboxylic acid,
This is the replacement sheet
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Na[err]Al[err]Si[err]O[err] [err] 250 Herr]0, [zeolite Y]
‘Na[err]Al[err]Si[err](err] [err] 264 Herr]O0 [zeolite X] or the zeolites
whi ch can be prepared by replacenment of all or some of the sodium atons by
lithium potassium nmagnesium calcium strontiumor zinc atons, such as
(Na,K)[err]J]Al[err]Si[err]O[err][err]20 Herr]O. :
Ca[err]Na[err][(AlO[err])[err](Siderr]){gry] 30 Herr]O

Klerr]Na[err][ (AlO[err])[err](Sierr])[ert] [err] 27 Herr]0. The
zeolites can be used in an amount of, for exanple, fromO0.1 to 20 parts by
wei ght, preferably fromO0.1 to 10 parts by weight, in particular fromO0.1

to 5 parts Bynifel SR8, isdpfifaflc 88 R pRAGHS adldl alPh b hetatic acid; and di- or
triesters of tri- or tetravalent carboxylic acids, such as hemimellitic acid, trimellitic acid,
pyromellitic acid and citric acid.

Preference is given to calcium, magnesium and zinc carboxylates of carboxylic acids
having 7 to 18 carbon atoms (metal soaps in the stricter sense), for example benzoates or
alkanoates, preferably stearates, oleates, laurates, palmitates, behenates, hydroxystearates,
dihydroxystearates or 2-ethylhexanoates. Particular preference is given to stearates,
oleates and p-tert-butylbenzoates. Superbasic carboxylates, such as superbasic zinc
octanoate, are also preferred.

It is also possible to use a mixture of carboxylates having different structures.
Preference is given to compositions as described above comprising an organic zinc and/or
calcium compound.

In addition to said compounds, organic aluminium compounds are also suitable, in
particular compounds analogous to those mentioned above. Further details of the preferred
aluminium compounds which can be used are given in US 4 060 512 and US 3 243 394.

Suitable compounds, in addition to those mentioned above, are also organic rare-earth
compounds, in particular compounds analogous to those mentioned above. The term
rare-earth compound is taken to mean, in particular, compounds of the elements cerium,
praseodymiuni, neodymium, samarium, europium, gadolinium, terbium, dysprosium,
holmium, erbium, thulium, ytterbium, lutetium, lanthanum and yttrium, mixtures, in
particular with cerium, being preferred. Further preferred rare-earth compounds are given
in EP-A-0 108 023.

It is also possible to employ a mixture of zinc compounds, alkaline earth metal
compounds, aluminium compounds, lanthanum compounds and lanthanoid compounds
having different structures. Organic zinc, aluminium, lanthanum or lanthanoid compounds
can also be coated onto an alumo salt compound; cf. also DE-A-4 031 818.

The metal soaps or mixtures thereof can be used in an amount of, for example, from 0.001
to 10 parts by weight, preferably from 0.01 to 8 parts by weight, particularly preferably
from 0.05 to 5 parts by weight, based on 100 parts by weight of PVC. The same applies to

the other metal stabilizers: _ .
This is the replacement sheet
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- 26 - Dawsoni tes can |ikew se be added to the PVC in the sanme anmounts
as the zeolites. These are al um nocarbonates of the formula Na(or K or
Li)TA(OH)[err]CTerr][err]nH err]0. Preference is given to stabilized
flexible PVC conprising 0.001-5.0 parts, per 100 parts of PVC, of a
‘perchl orate or perchloric acid and, 0.1-50 parts, per 100 parts of PVC, of
a term nal epoxide conpound and, if desiregl, an antioxidant, in particular
0.01-10.0 parts per 100 parts of PVC. Prefterence is furthernore given to
stabilized flexible PVC wherein conponent (b) is an al kali netal

perchl orat e. Preference is furthernore given to stabilized flexible PVC
-wherein co ernt I.s a term nal epoxide conpound containing an aronatic
group, inp henol derivative. Preference is furthernore

gi ven to st Spedifie ownfibrriaylbe nRE ofl drfianotimsthbilizers Fhess anegingpaktidularc e s
selected fr gﬂﬂﬁ “Qﬂ’q | terials,
ant i oxi dant gﬁ‘i‘bbkﬁaﬁﬁ g{g;%c g%‘%ﬂgf %ﬁlecont | nf‘ﬁﬁﬁg?g{ﬁ ?gédrf pol on S,

zeol ites, hﬁﬁ (columpnsdsdhi t es, organi ¢ phosphites, 1,3-diketo
conpounds, dlhydropyrldlnes,
B-Diketones

1,3-Dicarbonyl compounds which can be used can be linear or cyclic dicarbonyl
compounds. Preference is given to dicarbonyl compounds of the formula

0
R’I-C-CI:IRZ-yLRg

in which R’ is C;-Cyalkyl, Cs5-C;ghydroxyalkyl, C,-C;galkenyl, phenyl, phenyl which is
substituted by OH, C;-C,alkyl, Cl-C4alkoxy or halogen, C;-C,qphenylalkyl,
Cs-Cyocycloalkyl, Cs-C;acycloalkyl which is substituted by C;-C,alkyl, or an -Rs-S-Rg or
-R5-O-R¢ group, R’, is hydrogen, C;-Cgalkyl, C,-C;salkenyl, phenyl, C;-C,,alkylphenyl,
C7-Cyophenylalkyl or a -CO-R4 group, R’; has one of the meanings given for R’; oris
C;-C,galkoxy, R, is C;-C,alkyl or phenyl, Ry is C;-C,qalkylene, and Ry is C;-Cjsalkyl,
phenyl, C;-C,galkylphenyl or C;-C,ophenylalkyl.

These include the hydroxyl-containing diketones of EP-A-346 279 and the oxa- and
thiadiketones of EP-A-307 358, and the isocyanuric acid-based diketones of US
4 339 383. '

Alkyl R’; and R’; can be, in particular, C;-C,galkyl, for example methyl, ethyl, n-propyl,
isopropyl, n-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, decyl, dodecyl or octadecyl.

Hydroxyalkyl R’; and R’; are, in particular, a -(CH,),-OH group, in whichnis 5, 6 or 7.

Alkenyl R’; and R’3 can be, for example,.vinyl, allyl, methallyl, 1-butenyl, 1-hexenyl or
oleyl, preferably allyl.

H-, alkyl-, alkoxy- or halogen-substituted phenyl R’ and R’; can be, for example, tolyl,
xylyl tert-butylphenyl, methoxyphenyl, ethoxyphenyl, hydroxyphenyl, chlorophenyl or

dichlorophenyl.
This is the replacement sheet
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sterically hindered am nes (HALS), light stabilizers, UV absorbers,

| ubricants, fatty acid esters, paraffins, blow ng agents, optical
brighteners, pignents, flanmeproofing agents, antistatics,

[err]-am nocrotonates, pyrroles, naphthols, hydroxydi phenyl am nes,
phenyl i ndol es, phosphates, thiophosphates, gelling aids,

per oxi de- dest royi ng conpounds, nodifiers-&hd other conplexing agents for
Lewis acids. Preference is furthernore given to stabilized flexible PVC
conprising (b) 0.001-3.0 parts, per 100 parts of PVC, of a perchlorate and
(c) 0.1-5.0 parts, per 100 parts of PVC, of a term nal epoxy resin

Preference phefyilk{ReR TAhE R ¥e intparidufl] benzRdChéiBakl & al{ffcyrishltyl R phrdd/
conprising a,pheno |c,a?t|ox q‘gnt. Preference”is furthernore gi'ven'to
stabi | i zed N eRPHRPABAAIaERNCANSRY T MetBHIEYIQNeRY. 11 [ 1 ers, in particul ar

chalk. -Preference is furthernore given to stabilized flexible PVC

addi ti onal | y ey i 68 iR Biniliiafl, SCABY C 20 3RReny1 RPBA b B Bhralil aBREPS

: Alkylphenyl R’; can be, in panicﬁlar, tolyl. Phenylalkyl R’ can be, in particular, benzyl.
R’, is preferably hydrogen. Alkoxy R’; can be, for example, methoxy, ethoxy, butoxy,
hexyloxy, octyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, or octadecyloxy.
C,-C,palkylene Rs is, in particular, C,-Cjalkylene. Alkyl Ry is, in particular, C4-C;,alkyl,
for example butyl, hexyl, octyl, decyl or dodecyl. Alkylphenyl Ry is, in particular, tolyl.
Phenylalkyl Ry is, in particular, benzyl.

Examples of 1,3-dicarbonyl compounds of the above formula are acetylacetone,
butanoylacetone, heptanoylacetone, stearoylacetone, palmitoylacetone, lauroylacetone,
7-tert-nonylthioheptane-2,4-dione, benzoylacetone, dibenzoylmethane,
lauroylbenzoylmethane, palmitoylbenzoylmethane, stearoylbenzoylmethane,
isooctylbenzoylmethane, '5-hydroxycaproylbenzoyhnethane, tribenzoylmethane,
bis(4-methylbenzoyl)methane, benzoyl-p-chlorobenzoylmethane,
bis(2-hydroxybenzoyl)methane, 4-methoxybenzoylbenzoylmethane,
bis(4-methoxybenzoyl)methane, 1-benzoyl-1-acetylnonane, benzoylacetylphenylmethane,
stearoyl-4-methoxybenzoylmethane, bis(4-tert-butylbenzoyl)methane,
benzoylformylmethane, benzoylphenylacetylmethane, bis(cyclohexanoyl)methane,
di(pivaloyl)methane, methyl, ethyl, hexyl, octyl, dodecyl or octadecyl acetoacetate, ethyl,
butyl, 2-ethylhexyl, dodecyl or octadecyl benzoylacetate, ethyl, propyl, butyl, hexyl or
~octyl stearoyl acetate and dehydracetic acid, and the zinc, calcium, or magnesium salts
thereof.

Preference is given to 1,3-diketo compounds of the above formula in which R’ is
C,-C,galkyl, phenyl, phenyl which is substituted by OH, methyl or methoxy,
C;-C,ophenylalkyl or cyclohexyl, R’, is hydrogen, and R’ has one of the meanings given
for R'l'

The 1,3-diketo compounds can be used in an amount of, for example, from 0.01 to 10 parts
by weight, preferably from 0.01 to 3 parts by weight, in particular from 0.01 to 2 parts by
weight, based on 100 parts of weight of PVC. '
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-27 - Preference is furthernore given to stabilized flexible PVC
additional ly conprising at |east one additive fromthe group consisting of
di sacchari de al cohol s, organic phosphites, zeolites, hydrotalcites,
dawsoni t es, am nocrotonates, polyols, diketones, pyrroles, [err]-naphthol
and di hydropyri di nes. Preference is furpernore given to stabilized

fl exi ble PVC additionally conprising at |I'€éast one additive fromthe group
consi sting of organic phosphites, zeolites, dawsonites and hydrotal cites.
Preference is furthernore given to stabilized flexible PVC additionally

conpri sing gﬁﬁ:‘ﬁ%%ﬁﬁﬁ’ab}m kRfdn@tde, in particular 0.01-5 parts, per 100
€ prese

parts of PVC ion furthernore relates to the use of a
perchl orate or perchl ori c acid in corrbl nation with a termnal epoxide
conpound for, Alig/t lﬁ\(@ls,fwexﬁﬁﬂéq @&Qﬁﬁfbﬁfsﬂﬂsm@lﬂ iphedd?, t he i ndi vi dual
stabilizers _andt the Cltoidij one, of @gfurt er constituents
descri bed a y ¥lpbenolgy6-di Eﬁﬁﬁp?‘yl #&thylpbgnol

2,6-di- tert—butyl—4-n-butylphenol 2,6-di-tert-butyl-4-isobutylphenol,
2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethylphenol,
2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol,
2,6-di-tert-butyl-4-methoxymethyliphenol, 2,6-dinonyl-4-methyiphenol,
2,4-dimethyl-6-(1’-methylundec-1’-yl)phenol,
2,4-dimethyl-6-(1’-methylheptadec-1’-yl)phenol,
2,4-dimethyl-6-(1’-methyltridec-1’-yl)phenol, octylphenol, nonylphenol and mixtures
thereof.

2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol,
2,4-dioctyithiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol,
2,6-didodecylthiomethyl-4-nonylphenol. '

3. Hydroquinones and alkylated hydroquinones, for example
2,6-di-tert-butyl-4-methoxyphenol, 2,5-di-tert-butyl-hydroquinone,
2,5-di-tert-amyl-hydroquinone, 2,6-diphenyl-4-octadecyloxyphenol,
2,6-di-tert-butyl-hydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole,
3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate,
bis(3,5-di-tert-butyl-4-hydroxyphenyl) adipate.

4. Hydroxylated diphenyl thioethers, for example
2,2’-thiobis(6-tert-butyl-4-methylphenol), 2,2’-thiobis(4-octylphenol),
4,4’-thiobis(6-tert-butyl-3-methylphenol), 4,4’-thiobis(6-tert-butyl-2-methylphenol),
4,4’-thiobis(3,6-di-sec-amylphenol), 4,4’-bis(2,6-dimethyl-4-hydroxyphenyl) disulfide.

5. Alkylidenebisphenols, for example 2,2’-methylene-bis(6-tert-butyl-4-methylphenol),
2,2’-methylene-bis(6-tert-butyl-4-ethylphenol), '
2,2’-methylene-bis{4-methyl-6-(a-methylcyclohexyl)phenol]},
2,2’-methylene-bis(4-methyl-6-cyclohexylphenol),
2,2’-methylene-bis(6-nonyl-4-methylphenol), 2 2'-methylcne-bxs(4 6-di-tert-butylphenol),
2,2’-ethylidene-bis(4,6-di-tert-butylphenol),
2,2’-ethylidene-bis(6-tert-butyl-4-isobutylphenol),

2,2’-methylene-bis[6-(a-methylbenzyl)-4-nonylphenol], This is the replacement <heot
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The flexible PVC stabilized according to the invention can be prepared in a
manner known per se, to which end said stabilizers and, if desired, further
additives are mxed with the PVC using equi prent known per se, such as

cal enders, m xers, compounders, extruders and the like. During this
operation, the stabilizers can be added-ilfidi vidually or as a m xture or
-alternatively in the formof nmasterbatches. The invention thus also relates
to a process for the preparation of stabilized flexible PVC, which
conprises m xi ng conponents (b) and (c) of claiml1l and, if desired, further

addi tives VPJ,_Z'tlnéth?leﬁ’é@is{’@-td‘,&-&ﬁ_@iﬁ?[ﬂ%ﬂ@lyl‘Fﬂ%nﬂf:h&ﬂil]?nder s, mxers,
conpounder e flexible PVC stabilized in

S, .,extruders, the I]ke
accordance4&1\*fme‘i’ﬂlg“ﬁ'?’b‘g%ﬁld‘fmh‘l‘mpaﬁ“‘ghn be converted into the desired
shape i n a 44iemethylencrbis(6-idrt-aagls2-afetliylplenohpe are, for exanple, grinding,
cal endering, 1. LSS _a Rl L9, ' LAt ering or spinning,
fur_therrmrg’legﬁ%lséiﬂon \%@%ﬁ*?ﬁg@h’ﬂ%@%&%ﬁon by the plastisol process.

The st abi | iZGbis(3-text-biogl-Puethyd-2-yidsoxybenaybrd-methydphenob foans.  The flexible
PVC accor ding3Ju@s5iertbais-al HyaroxyS2-Ridttiyl hﬁggmui table for flexible

oo ek bl ok et BygoRy-2saherys -0 4odB BEBRGO Ay a on

sheeting, agylene glyoodbisg3)3-bis(3raertibundsl’ -hydroxyplsengl) Gutyrae],and of fice fil ns.
bis(3-tert-butyl-4-hydroxy-5-methylphenyl)dicyclopentadiene,
bis[2-(3’-tert-butyl-2’-hydroxy-5"-methylbenzyl)-6-tert-butyl-4-methyl-phenyl]
terephthalate, 1,1-bis(3,5-dimethyl-2-hydroxyphenyl)butane,
2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl)propane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(S-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylmercaptobutane,
1,1,5,5-tetra(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

6. O-, N- and S-benzyl compounds, for example
3,5,3',5"-tetra-tert-butyl-4,4'-dihydroxydibenzyl ether, octadecyl
4-hydmxy-3,S-dimethylbenzylmercapmacetate, '
tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, ,
bis(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl) dithioterephthalate,
bis(3,5-di-tert-butyl-4-hydroxybenzyl) sulfide, isooctyl
3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

7. Hydroxybenzylated malonates, for example dioctadecyl
2,2-bis(3,5-di-tert-butyl-2-hydroxybenzyl)malonate, dioctadecyl
2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate, didodecylmercaptoethyl
2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate,
di[4-(1,1,3,3-tetramethylbutyl)phenyl] 2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-
malonate.

8. Hydroxybenzyl aromatic compounds, for example
1,3,5-tris(3,5-di-ten-butyl-4—hydroxybenzyl)-2,4,6-uimethylbenzene, 1,4-bis(3,5-di-
tert-butyl-4-hydroxybenzyl)-2,3,5,6-tetramethylbenzene, 2,4,6-tris(3,5-di-tert-
butyi-4-hydroxybenzyl)phenol.

9. Triazine compounds, for example
2,4-bisoctylmercapto-6-(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine,
| This is the replacement sheet
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- 28 - The exanples below illustrate the invention in greater detai

W t-hout: representing a limtation. Parts and percentages are, as in the
remai nder of the description, by weight, unless stated otherw se.

Exanpl es: A flexible PVC conposition is prepared by m xing the individual
conmponents as shown in the tables bel ow ¢4d§vunts in parts by weight). The
constituents are honogenized for 5 minuteS in mxing rolls at 170[err]C
giving a filmwith a thickness of 0.3-0.5 mm The long-termstability is
determ ned by a static heat test ("stat h.") in accordance with DIN 53381

't gkﬂ ?gr t P%@e e?%apti%amxs*g 5-di- tenlbﬁatl @wﬁo@amh‘aei ¢13/5-fria2fne, the tinme
r&-octy rcapto-4 -tert uty -4-hydroxyphenoxy)-1 3 5-triazine, 2,4,6-
tris(3,5-di-tert-butyl-4-hydroxyphenoxy)- 1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-
4-hydroxybenzyl) isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)
isocyanurate, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexahydro-1,3,5-triazine,
1,3,5-tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate.

10. Phosphonates, phosphites and phosphonites, for example dimethyl 2,5-di-tert-butyl-4-
hydroxybenzylphosphonate, diethyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate,
dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl
5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate, the calcium sait of monoethyl
3,5-di-tert-butyl-4-hydroxybenzyl phosphonate, triphenyl phosphite, diphenyl alkyl
phosphites, phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite,
trioctadecyl phosphite, distearyl pentaerythrityl diphosphite, tris(2,4-di-tert-butylphenyl)
phosphite, diisodecyl pentaerythrityl diphosphite, bis(2,4-di-tert-butylphenyl)
pentacrythrityl diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl) pentaerythrityl
diphosphite, bisisodecyloxy pentaerythrityl diphosphite,
bis(2,4-di-tert-butyl-6-methylphenyl) pentaerythrityl diphosphite,
bis(2,4,6-tri-tert-butylphenyl) pentaerythrityl diphosphite, tristearyl sorbitol triphosphite,
tetrakis(2,4-di-tert-butylphenyl)-4,4’-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-
tetra-tert-butyl-12H-dibenz[d,g}-1,3,2-dioxaphosphocine, 6-fluoro-2,4,8,10-tetra-tert-
butyl-12-methyldibenz{d,g]- 1,3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-methylphenyl)
methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite

(CoH19-CgH4-0)1 5-P-(0-Cy2.13H25.27)1 5-

11. Acylaminophenols, for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl
N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate.

12, Esters of §-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with monohydric or
polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
dipentaerythritol, tris(thydroxyethyl) isocyanurate, N,N’-bis(hydroxyethyl)oxalamide,
3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane,
ditrimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane.

T_his_ is the replacement shest
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A further determnation of the long-termstability ("VDE test") is carried

out.. by .dete

rmning the thermal stability in accordance with DIN VDE 0472.

In this test, the sanple is warned in a glass tube sealed at the bottom (AR

gl ass from

Peco- Labor bedarf GtbH, Darnstadt) in an oil bath at 200[err]C,

and the tinme taken for a visible red cologation (corresponding to a pH of

3) to appea

r on the universal indicator paper is determ ned. A further

determ nation of the stability of the PVCis carried out by the
dehydrochl orination test ("DHC test "), carried out in accordance with DIN

53381, sheet;33publ Jfg @by R b2 SRS A BRI S RbheiRler

curve to rise 1I's nea

case. erm

oven st or ag®r pelyhydnis glsehals, fercxamela ‘S‘tmwﬂiﬂngtm@umqlﬂﬁcmwﬁbduced and
then- storedi slh@meaien 16;-nédaaealépemy(ene 1yféaleurzl&o§afedim dei; peiregl diydeg, (3, 7

or 14 days).
descri bed a
t enperature

ub ect he de chlorlnatlon t est

TR S UL U e A i | l'ed at a
tms(hg@okyethylisocyanuras, N W—bfs(lwdm:gcthyﬂbkalﬂhuﬁ 5dmnndemhoa sanpl e

s taken evaly: B AuLES, BRfbdIRbAedB dhbiybRrbMIBESS | ndex (Y1) s

neasur ed.

4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-[2.2.2])-octane.

14, Esters of B-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic acid with monohydric or
polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol,
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) isocyanurate, N,N’-bis(hydroxyethyl)oxalamide, 3-thiaundecanol,
3-thiapentadecanol, trimethylhexanediol, trimethylolprppan’e,

- 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane.

15. Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid with monohydric or polyhydric
alcohols, for éxample with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol,
1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(thydroxyethyl) isocyanurate,
N,N’-bis(hydroxyethyl)oxalamide, 3-thiaundecanol, 3-thiapentadecanol,
trimethylhexanediol, trimethylolpropane,
4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane.

16. Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, for example
N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexamethylenediamine,
N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)trimethylenediamine,
N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine.

Preference is given to antioxidants from groups 1-5, 10 and 12, in particular
2,2-bis(4-hydroxyphenyl)propane, esters of 3,5-di-tert-butyl-4-hydroxyphenylpropionic
acid with octanol, octadecanol or pentaerythﬁtol, or tris(2,4-di-tert-butylphenyl)
phosphite.

If desired, a mixture of antioxidants of different structures can also be employed.

The antioxidants can be used in an amount of, for example, 0.01 to 10 parts by weight,
This is thié replicément shaat
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preferably from 0.1 to 10 parts by weight, in particular from 0.1 to 5 pai'ts by weight,
based on 100 parts by weight of PVC,

Examples of suitable UV absorbers and light stabilizers are:

1. 2-(2’-Hydroxyphenyl)benzotriazoles, for example 2-(2’-hydroxy-5'-
methylphenyl)benzotriazole, 2-(3’,5°-di-tert-butyl-2’-hydroxyphenyl)benzotriazole, -
2-(5’-tert-butyl-2’-hydroxyphenyl)benzotriazole, 2-(2’-hydroxy-5’-
(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3°,5°-di-tert-
butyl-2’-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3’-tert-butyl- 2’-hydroxy-5’-
methylphenyl)-5-chlorobenzotriazole, 2-(3’-sec-butyl-5’-tert-butyl-2’-hydroxy-
phenyl)benzotriazole, 2-(2’-hydroxy-4’-octoxyphenyl)benzotriazole, 2-(3°,5’-di-tert-
amyl-2’-hydroxyphenyl)benzotriazole, 2-(3’,5’-bis(a,a-dimethylbenzyl)-2’-
hydroxyphenyl)benzotriazole, mixture of 2-(3'-tert-butyl-2’-hydroxy-5'-
(2-octyloxycarbonylethyl)phenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-5'-
[2-(2-ethylhexyloxy)garbonylethyl]'-Z’-hydroxyphenyl)—S-chlorobenzou'iazole,
2-(3'-tert-butyl-2°-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chlorobenzotriazole,
2-(3“-tert-butyl-2’-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole,
2-(3'-tert-butyl-2’-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)benzotriazole,
2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2’-hydroxyphenyl)benzotriazole,
2-(3'-dodecyl-2’-hydroxy-5'-methylphenyl)benzotriazole, and 2-(3'-tert-butyl-2'-hydroxy-
5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2'-methylenebis{4-(1,1,3,3-

* tetramethylbutyl)-6-benzotriazol-2-yl phenol]; transesterification product of 2-[3'-tert-

butyl-5'-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]benzotriazole with polyethylene
glycol 300; [R-CH,CH,-COO(CH,)437— where R = 3'-tert-butyl-4"-hydroxy-5'-2H-
benzotriazol-2-yl phenyl.

2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octoxy,
4-decyloxy, 4-dodecyloxy, 4-benzyloxy, 4,2’,4’-trihydroxy and
2’-hydroxy-4,4’-dimethoxy derivatives. '

3. Esters of unsubstituted or substituted benzoic acids, for example 4-tert-butyl-phenyl
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol,
bis(4-tert-butylbenzoyl)resorcinol, benzoylresorcinol, 2,4-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate,
octadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, 2-methyl-4,6-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate.

100

This is the replacement sheet

Date: ’@0[‘\ ["W



M nut es 26.5 26.0 33.5 38.0
1) Dii sododecyl phthal ate, 2) Bisphenol A diglycidyl ether (Araldit[err] GY
250) It is found that the stabilization by nmeans of epoxi de and
perchlorate (mxture 4) is far superior to that by nmeans of epoxidized
soybean oil and perchlorate.

30 Tabl e 11 . -19-

4. Acrylates, for example ethyl and isooctyl a-cyano-f,B-diphenylacrylate, methyl
o-carbomethoxycinnamate, methyl and butyl o-cyano-B-methyl-p-methoxycinnamate,
methyl a-carbomethoxy-p-methoxycinnamate and
N-(B-carbomethoxy-f-cyanovinyl)-2-methylindoline.

5. Nickel compounds, for example nickel complexes of
2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)phenol], such as the 1:1 and 1:2 complexes, if
desired with additional ligands, such as n-butylamine, triethanolamine or
N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate, nickel salts of monoalkyl
esters, such as the méthyl or ethyl esters, of 4-hydroxy-3,5-di-tert-butylbenzylphosphonic
acid, nickel complexes of ketoximes, such as of 2-hydroxy-4-methylphenyl undecyl
ketoxime, and nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, if desired with
additional ligands.

6. Sterically hindered amines, for example bis(2,2,6,6-tetramethylpiperidyl) sebacate,
bis(2,2,6,6-tetramethylpiperidyl) succinate, bis(1,2,2,6,6-pentamethylpiperidyl) sebacate,
bis(1,2,2,6, 6-péntamethylpiperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate,
the product of the condensation of

1-hydroxyethyl-2,2,6 6-teu'amethyl-4~hydroxyp1pendme and succinic acid, the product of
the condensation of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and
4-tert-octylamino-2,6-dichloro-1,3,5-s-triazine, tris(2,2,6,6- tetramethyl-4-piperidyl)
nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-butanetetraoate,
1,1’-(1,2-ethanediyl)bis(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-
2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-
pentamethylpiperidyl) 2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)malonate,
3-n-octyl-7,7,9,9-tetramethyl- 1,3,8-triazaspiro[4.5]decane-2,4-dione, bis(1-octyloxy-
2,2,6,6-tetramethylpiperidyl) sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidy}l)
succinate, the product of the condensation of N,N'-bis(2,2,6,6-tetramethyl-
4-piperidyl)hexamethylene diamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the
product of the condensation of 2-chloro-4,6-di(4-n-butylamino-2,2,6,6-tetramethyl-
piperidy1)1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, the product of the
condensation of 2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-
1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetra-
methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-4-
piperidyl)pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-

4-piperidyl)pyrrolidine-2,5-dione. o
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2-ethoxy-2"-ethyloxanilide, N,N’-bis(3-dimethylaminopropyl)oxalamide,
2-ethoxy-5-tert-butyl-2’-ethyloxanilide and mixtures thereof with
2-ethoxy-2’-ethyl-5,4’-di-tert-butyloxanilide, and mixtures of o- and p-methoxy- and of

o- and p-ethoxy-disubstituted oxanilides.

8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for example
2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-methylphenyl)-1,3,5-triazine, _

- 2-~(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-[2-hydroxy-4-(2-hydroxy-3-butoxypropoxy)phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxypropoxy)phenyl]-
4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine.

Examples of suitable peroxide scavengers are: esters of B-thiodipropionic acid, for
example the lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole, the zinc
salt of 2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide,
pentaerythrityl tetrakis(B-dodecylmercapto)propionate and ethylene glycol
bismercaptoacetate.

Examples of suitable lubricants are:

montan wax, fatty acid esters, complex esters, PE waxes, amide waxes, chlorinated
paraffins, glycerol esters and alkaline earth metal soaps. Lubricants which can be used are
also described in "Plastics Additives", edited by R. Géichter and H. Miiller, Hanser Verlag,
3rd Edition, 1990, Chapter 6, pages 423-480, and in "Kunststoff-Handbuch PVC" [Plastics
Handbook PVC], 2/1, 20th Edn., 1986, pp. 570-595.

Examples of other metal-free stabilizers which can be used are B-naphthol,
hydroxydiphenylamine, a-phenylindole, B-aminocrotonates and pyrroles, as described, for
example, in EP-A-465 405.

Examples of suitable polyols are:
pentaerythritol, dipentaerythritol, tripentaerythritol, bistrimethylolpropane,
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bistrimethylolethane, trismethylolpfopane, sorbitol, maltitol, isomaltitol, lactitol, lycasin,
mannitol, lactose, leucrose, tris(hydroxyethyl) isocyanurate, palatinitol,
tetramethylolcyclohexanol, tetramethylolcyclopentanol, tetramethylolcyclopyranol,
glycerol, diglycerol, polyglycerol and 1-0-a-D-glycopyranosyl-D-mannitol dihydrate.
Preference is given to disaccharide alcohols.

The polyols can be used in an amount of, for example, from 0.01 to 20 parts by weight,
preferably from 0.1 to 20 parts by weight, in particular from 0.1 to 10 parts by weight,
based on 100 parts by weight of PVC.

Suitable organic phosphites are those of the general formula P(OR)3, where the radicals R
are identical or different alkyl, alkenyl, aryl or aralkyl radicals. Preferred organic
phosphites are those of the formulae

RO L °
R;"O—P and R{"O-— P\ X /P —OR,"
Ry"0 o) o

in which R;", R," and R;" are identical or different and are Cg-Cygalkyl, Cg-C;galkenyl,
substituted or unsubstituted phenyl or Cs-Cycycloalkyl.

Cs-Cigalkyl R, Ry and Ry’ are, for example, n-hexyl, n-octyl, n-nonyl, decyl, dodecyl,
tetradecyl, hexadecyl or octadecyl. Preference is given to alkyl groups having 8to
18 carbon atoms. :

Substituted phenyl R;, Ry” and Ry’ are, for example, tolyl, ethylphenyl, xylyl, cumyl,
cymyl, cresyl, 4-methoxyphenyl, 2,4-dimethoxyphenyl, ethoxyphenyl, butoxyphenyl,
p-n-octylphenyl, p-n-nonylphenyl or p-n-dodecylphenyl.

Particularly suitable phosphites are trioctyl, tridecyl, tridodecyl, tritetradecyl, tristearyl,
trioleyl, triphenyl, tricresyl, tris-p-nonylphenyl and tricyclohexyl phosphites, and
particular preference is given to aryl dialkyl phosphites and alkyl diaryl phosphites, for
example phenyl didecyl, 2,4-di-tert-butylphenyl didodecyl and 2,6-di-tert-butylphenyl
didodecyl phosphites and dialkyl and diaryl pentaerythrityl diphosphites, such as distearyl
pentaerythrityl diphosphite, and non-stoichiometric triaryl phosphites, for example of the

composition (H;9Cy-CsHy)O; sP(OC;2713H25127)1 5. ,_ |
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The organic phosphites can be used in an amount of, for example, from 0.01 to 10 parts by
weight, preferably from 0.05 to 5 parts by weight, in particular from 0.1 to 3 parts by
weight, based on 100 parts by weight of PVC.

Suitable compounds from the series consisting of the hydrotalcites or zeolites are both
naturally occurring minerals and synthetic compounds. The additional use of hydrotalcites
and/or zeolites in the novel compositions is preferred, since these compounds can
synergistically increase the stabilization. '

Compounds from the series consisting of the hydrotalcites can be described by the general
formula I |

M2+l-x .M3+x *(OH), *(A™ e mH,0 O
- I
where

M?* =Mg, Ca, Sr, Zn, Sn and/or Ni,

M3+ = Al, BorBi,

A" is an anion having the valency n,

is a number from 1 to 4,

is a number from 0 to 0.5,

is a number from 0 to 2, and

A® is OH, Cl', Br, I, ClO,", HCO;", CH;CO0", CgHsCOO", CO43%, SO,

>

igg:, (CHOHCOO),?, (CHOH),CH,0HCOO". C,H4(CO0),%", (CH,C00),%,
CH;CHOHCOO", §i0;7%, 8iO4*, Fe(CN)¢3", Fe(CN)¢* or HPO,Z ;
further examples are given in DE 41 06 403.

Other hydrotalcites which can preferably be used are compounds having the general
formula Ia ' .

M)?E+A12(OH)2x+6nz(An.)2 -mH0 | . (la)

where M2* is at least one metal from the series consisting of Mg and Zn, preferably Mg, |
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A™ is an anion, for example from the series consisting of C032',( EOO) , OH" and §%,
where n is the valency of the anion, m is a positive number, preferably from 0.5 to 5, and x
and z are positive numbers, x preferably being from 2 to 6 and z preferably being less than
2.

Preference is given to compounds from the series consisting of the hydrotalcites of the
general formula I

M2+ Lox .M3+x *(OH), An-)xl * mH,0 O

n

where M2+ is Mg or a solid solution of Mg and Zn, A™ is 0042, x is 2 number from 0 to
0.5, and m is a number from 0 to0 2.

Very particular preference is given to hydrotalcites of thg formulae
A1203-6Mg0-002~12H20,
Mg, sAL(OH);3-C05 3.5H,0,
4Mg0-A1203-C(_)2*9H2(_),
4MgO-Al,03-CO,-6H,0,
Zn0-3Mg0-A1,04-CO,-8-9H,0 or
Z00-3MgO-AL, 0300, 5-6H,0 .
The hydrotalcites can be used in an amount of, for example, from 0.1 to 20 parts by
weight, preferably from 0.1 to 10 parts by weight, in particular from 0.1 to 5 parts by

weight, based on 100 parts by weight of PVC.

Zeolites can be described by the general formula (X)

M;5[(A102),(Si0y), ] WH, O (X) |
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wis a number between 0 and 3

Furthermore, zeolites which can be used according to the invention are disclosed in "Atlas
of Zeolite Structure Types", W.M. Meier and D.H. Olson, Butterworths, 3rd Edition,
1992,

Zeolites in a broader sense also include aluminium phosphates having a zeolite structure.

The preferred zeolites which are known per se have an average effective pore diameter of
3-5 A and can be prepared by known methods. Particular preference is given to zeolites of
type NaA which have an average effective pore diameter of 4 A, and are therefore known
as zeolites 4A. ' '

Particular preference is given to crystalline sodium aluminosilicates whose particle size is
at least predominantly in the range from 1-10 um.

In a preferred embodiment of the invention, sodium aluminosilicates having rounded
corners and edges can also be used. These zeolites are advantageously prepared from a

* batch whose molar composition is in the range
2.5 - 6.0 NayO . AlHO4: 0.5 - 5.0 SiO, . 60 - 200 H,O. This batch is crystallized in a
conventional manner, advantageously by warming at 70-120°C, preferably 80-95°C, with
stirring for at least 1/2 hour. The crystalline product is separated off in a simple manner,
washed and then dried.

For the purposes of the present invention, finely divided, water-insoluble sodium
aluminosilicates which have been precipitated and crystallized in the presence of
water-soluble inorganic or organic dispersants can also be used. Suitable water-soluble
organic dispersants are surfactants, non-surfactant aromatic sulfonic acids and compounds
which are able to complex calcium. Said dispersants can be introduced into the reaction
mixture in any desired manner before or during the precipitation; for example, they can be
initially introduced as a solution or dissolved in the aluminate and/or silicate solution. The
amount of dispersant should be at least 0.05 per cent by weight, preferably from 0.1-5 per
cent by weight, based on the total precipitation batch. For the crystallization, the
precipitation product is heated at from 50 to 200°C for from 1/2 to 24 hours. From the
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'multiplicity of dispersants which can be used, examples which may be mentioned are
sodium lauryl ether sulfate, sodium polyacrylate and the sodium salt of
1-hydroxyethane-1,1-diphosphonic acid.

Preference is given to stabilized flexible PVC, as described above, containing at least one
of the compounds of the formulae

NayAl;,Si;,04 - 27 H,0 [zeolite Al,
NagAlgSigOy4 - 2 NaX - 7.5 H,O, X=OH, halogen, ClO, [sodalite]
NagAl¢SizgOr, - 24 H,0,
. NagAlgSigOog - 24 H,0,
Nay6AliSizOs0 - 16 B0,
NayAl,6SizzOps - 16 H,0,
Na;5A155Si13503s4 1250 1,0, [zeolite Y]
NagsAlgeSizoeOses - 264 H,O  [zeolite X]

or the zeolites which can be prepared by replacement of all or some of the sodium atoms
by lithium, potassium, magnesium, calcium, strontium or zinc atoms, such as

(Na,K);0Al10Si22064 - 20 H,O .
Cag sNas[(AIO;(Si0p)yg) - 30 H,O
KyNas[(AlO9),5(SiO);5] - 27 H,0. |
Thé zeolites can be used in an amount of, _for example, from 0.1 to 20 parts by weight,

preferably from 0.1 to 10 parts by weight, in particular from 0.1 to 5 parts by weight, -
based on 100 parts by weight of PVC.
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are aluminocarbonates of the formula Na(or K or LxﬁAl(OH)zCO;]onHzO.

Preference is given to stabilized flexible PVC comprising 0.001-5.0 parts, per 100 parts of
PVC, of a perchlorate or perchloric acid and, 0.1-50 parts, per 100 parts of PVC, of a
terminal epoxide compound and, if desired, an antioxidant, in particular 0.01-10.0 parts
per 100 parts of PVC.

Preference is furthermore given to stabilized flexible PVC wherein component (b) is an
alkali metal perchlorate.

Preference is furthermore given to stabilized flexible PVC wherein component (c) is a
terminal epoxide compound containing an aromatic group, in particular a bisphenol
derivative.

Preference is furthermore given to stabilized flexible PVC additionally comprising
substances selected from the group consisting of fillers and reinforcing materials,
antioxidants, metal soaps and other metal-containing stabilizers, polyols, zeolites,
hydrotalcites, dawsonites, organic phosphites, 1,3-diketo compounds, dihydropyridines,
sterically hindered amines (HALS), light stabilizers, UV absorbers, lubricants, fatty acid
esters, paraffins, blowing agents, optical brighteners, pigments, flameproofing agents,

* antistatics, -aminocrotonates, pyrroles, naphthols, hydroxydiphenylamines,
phenylindoles, phosphates, thiophosphates, gelling aids, peroxide-destroying compounds,
modifiers and other complexing agents for Lewis acids.

Preference is furthermore given to stabilized flexible PVC comprising (b) 0.001-3.0 parts,
per 100 parts of PVC, of a perchlorate and (c) 0.1-5.0 parts, per 100 parts of PVC, of a
terminal epoxy resin. |

Preference is furthermore given to stabilized flexible PVC additionally comprising a
phenolic antioxidant.

Preference is furthermore given to stabilized flexible PVC additionally comprising fillers,
in particular chalk.

Preference is furthermore given to stabilized flexible PVC additionally comprising one or
more metal soaps, in particular zinc soaps. ' '

This is the replacement sheét
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- 34- Tabl e VI Dehydrochl orination test at 200C M xture

16. § 17 18 19 20 PVC, K val ue
70 100 100 . 100 100 100
DiDP[err])-plasti- cizer _27- 47 47

47 47 47 LOXI Q=671 Y[err]) 0.5

0.5 0.5 0.5 0.5 NaClQ err]

0. 07 0. 07 0. 07 0. 07 0.07 Zinc
Stearate _ 0. 05 0. 05 0. 05 : 0. 05
0. 05 Rhodi astab 50[err]) 0.2 0.2 0.2

0.2 Prefertné¢ iBtiuarflieemote given to stabilized flexible PVC additionally comprising at least

0.3 one a&i&’ve froErH%é Sr'o%;? goés%%‘i%? d?s'a!:charide alcohols, organic phospl%te%, '

zeolites, hydrotalcites, dawsonites, aminocrotonates, polyols, diketones, pyrroles,
B-naphthol and dihydropyridines.

Preference is furthermore given to stabilized flexible PVC additionally comprising at least
one additive from the group consisting of organic phosphites, zeolites, dawsonites and
hydrotalcites. '

Preference is furthermore given to stabilized flexible PVC additionally comprising a
sterically hindered amine, in particular 0.01-5 parts, per 100 parts of PVC.

The present invention furthermore relates to the use of a perchlorate or perchloric acid in
combination with a terminal epoxide compound for stabilizing PVC. The above
preferences apply to the individual stabilizers and to the PVC itself, and one of the further
constituents described above can likewise additionally be used.

The flexible PVC stabilized according to the invention can be prepared in a manner
known per se, to which end said stabilizers and, if desired, further additives are mixed
with the PVC using equipment known per se, such as calenders, mixers, compounders,
extruders and the like. During this operation, the stabilizers can be added individually or
as a mixture or alternatively in the form of masterbatches. The invention thus also relates

", to a process for the preparation of stabilized flexible PVC, which comprises mixing
components (b) and (c) of claim 1 and, if desired, further additives with the PVC using
equipment such as calenders, mixers, compounders, extruders or the like.

The flexible PVC stabilized in accordance with the present invention can be converted
into the desired shape in a known manner. Methods of this type are, for example, grinding,
calendering, extrusion, injection moulding, sintering or spinning, furthermore extrusion
blow moulding or conversion by the plastisol process. The stabilized flexible PVC can
also be converted into foams.

The flexible PVC according to the invention is particularly suitable for flexible
formulations, in particular in the form of flexible formulations for foams and moulded
articles like wire sheaths, cable insulations, decoration sheeting, agricultural sheeting,

tubes, sealing profiles and office films. ; This is the, reydmﬁ?éﬁt-wf
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Araldit GY 250[err]) 3.0

3.0 Araldit PT 810[err]) 3.0
3.0 Mnutes 15 32.5 41
:51.5 46.5 [err]Diisododecyl phthalate [err]Bisphenol A

diglycidyl ether (Araldit[err] GY 250) [err] Stearoyl benzoyl net hane
[err] Pol yethyl ene wax [err] Solid heteroc3glic epoxy resin (triglycidyl
i socyamurate) a) The positive effect of ™isphenol A and b) the superiority
-of ‘the novel mxture over the correspondl ng m xture containi ng epoxidi zed
soybean oil are apparent here. : .
--35 - Tabl e VI |

The examples below illustrate the invention in greater detail without representing a

limitation. Parts and percentages are, as in the remainder of the description, by weight,

unless stated otherwise,

Examples:
A flexible PVC composition is prepared by mixing the individual components as shown in

the tables below (amounts in parts by weight).

The constituents are homogenized for 5 minutes in mixing rolls at 170°C giving a film
with a thickness of 0.3-0.5 mm.

The long-term stability is determined by a static heat test ("stat.h.") in accordance with
DIN 53381, in which the sample is stored in a test oven at 190°C and the time taken for
the sample to blacken is determined.

A further determination of the long-term stability ("VDE test") is carried out by
determining the thermal stability in accordance with DIN VDE 0472, In this test, the
sample is warmed in a glass tube sealed at the bottom (AR glass from Peco-Laborbedarf
GmbH, Darmstadt) in an oil bath at 200°C, and the time taken for a visible red coloration
(corresponding to a pH of 3) to appear on the universal indicator paper is determined.

A further determination of the stability of the PVC is carried out by the
dehydrochlorination test ("DHC test"), carried out in accordance with DIN 53381, sheet 3.
In this test, the time taken for the dehydrochlorination curve to rise is measured at the
temperature shown in each case.

Long-term oven storage test:

Pressed PVC sheets measuring 10x10x2 mm are produced and then stored in an oven at
from 100 +/- 0.5°C for a defined time (3, 7 or 14 days). The samples are then subjected to
the dehydrochlorination test described above.

Long-teﬁn milling test.

The PVC mixture is milled at a temperature of 180°C in a mill with a nip width of

0.5 mm, and a sample is taken every 5 minutes and cooled, and its yellowness index (YI)
is measured.

This is ths ispigeetmant shast
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Long-termmlling test Mxture 16 17

18 + PVC, K value 70 100 100 100

DiDP[err])-plasti- cizer 47 47

47 LOXIOL Gr71 S[err] ' 0.5 0.5 0.5

NaCl g err] 10. 07 0. 07 0. 07 Zn- St ear at

0. 05 0. 05 0. 05 Rhodi ast ab260[err]) 0.2

0.2 0.2 Bi sphenol A Epoxi di zed Soybean oi | :

3.0 Araldit GY 250[err]) 3.0 Araldit PT 810[err])

3.0 Yl after 5 M nutes 22 6 7
Table I

Dehydrochlorination test at 200°C

Mixture 1 2 3 4
PVC, K value 70 _ 100 - 100 100 100
DIDP?) plasti-
cizer 49 49 49 49
NaClO, - 0.05 - 0.05
Epoxidized | 3.0 3.0 - -
soybean oil
Araldit GY 250% - - 3.0 _ 3.0

. Minutes 26.5 26.0 335 38.0

Dpiisododecyl phthalate, 2) Bisphenol A diglycidyl ether ama® cy 250)

It is found that the stabilization by means of epoxide and perchlorate (mixture 4) is far
superior to that by means of epoxidized soybean oil and perchlorate.

This is the repiacement sheét
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Yl after 10 Mnutes : 59 8 9 Yl after 15
M nut es® 102 11 11 [err] Dii sododecyl phthal ate
[err] Bi sphenol A diglycidyl ether (Araldit[err] GY 250)

[ err] Stearoyl benzoyl net hane [err] Pol yethyl ene wax ferr] Solid heterocyclic

epoxy resin (triglycidyl isocyanurate) In this test too, mxtures 16 and
17 are superior to those containing epoxidpzed soybean oil.
- 36 - WHAT | S CLAI MED I S: 1. A conposition conprising (a) flexible
PVC,

Table I

Static heat test at 190°C

Mixture 16 17 18

PVC, K value 70 100 100 100

DIDPY plasti-

cizer 49 49 49

NaClO, 0.05 0.05 0.05

Araldit GY 2502 3.0

Araldit GT 118011 _ 3.0

Araldit PY 30612 ‘ 3.0

Minutes 50.0 50.0 55.5

Dpjisododecyl phihalate, 2) Bisphenol A diglycidyl ether (Araldit® GY 250)
1 Acetone containing epoxy-phenol novolak, 12)ll.ow-viscosity bisphenol F glycidyl ether

The good stabilizaﬁon by means of various epoxides is apparent.

This is the replacement sheet
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(b) perchloric acid or a perchlorate and (c) a term nal epoxide conpound.
2. A conposition according to claim1, wherein conponent (b) is an alkal
netal perchlorate. 3. A conposition according to claim1, wherein
conponent (c) is a term nal epoxide conpound containing an aromati c group,
in particular a bisphenol derivative. 4. A conposition according to claim
1, additionally conprising substances selycted fromthe group consisting of
fillers and reinforcing materials, antioxrdants, polyols, zeolites,
hydrot al cites, dawsonites, organic phosphites, 1, 3-di keto conpounds,

-di hydropyridines, sterically hindered am nes (HALS), light stabilizers, W
absorbers, 4 igants, fatty acid esters, paraffins, lubricants, optical
brighteners, pirgnents, flameproofing agents, antistatics,

[err]-am nocrotonates, pyrroles, [err]-naphthols, hydroxydi phenyl am nes, -
phenyl i ndol ¢pE gebost@oeb€s. t hi ophosphates, gelling aids,

per oxi de- destroyi ng conpounds, nodifiers and ot her conpl exi ng agents for
Lewis acids. 5. A conposition according to claim1, conprising (a)
flexi bl e P\Wiixthie®) 0. 001-3.0 parté, per 1007parts of VC, of a perchlorate
and (c) 0.1-5.0 parts, per 100 parts PVC, of a term nal epoxy resin. 6. A
conposition according to claiml, additionally conprising a phenolic

‘ant i oxi dantPVCyK valueotthosi ti on ¥¥ordi ng 1® cl ai m 1100addi ti onal | y
conprising fillers, in particular  chal k.

DIDP? plasti-

cizer 49 49 49
Chalk 50 50 50
NaClO, 0.05 0.05 0.05
Araldit GY 250% 5 5 5
Zinc stearate 0.6 0.6 0.6
Maltitol - 05 05 0.5
Bisphenol A 0.5 0.5 0.5
B-Diketone® 03 0.3 0.3
Wessalith P9 1.0 -
Alkamizer IV5) - 1.0
Minutes 135 195 164

Dpiisododecyl phthalate, 2) Bisphenol A diglycidyl ether (Araldit® GY 250)
4)Stemylbenmylmedmne. dibenzoylmethane, 5)!-Iyz.’matak:ite from Kyowa, 6)4A zeolite from Degussa

The advantage on addition of zeolites or hydrotalcites is apparent here.

This is the replacement shaet
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8. A conposition according to claim7, additionally conprising one or nore
nmet-al soaps. 9. A conposition according to claiml1, additionally
.conprising at | east one additive fromthe group consisting of disaccharide
-al cohol s, organic phosphites, zeolites, hydrotalcites, dawsonites,
~am nocr otonates, polyols, diketones, pyrroles, [err]-naphthol and
dlhydropyrldlnes -32- - 37 -
~10. A conposition accordlng to claim1l, add1t|onally conprising at | east
one additive fromthe group consisting of organic phosphites, zeolites,
dawsoni tes and hydrotal cites. 11. The use of a perchlorate or pérchloric
acid in conql%&thpn with a term nal epoxide

able

VDE test at 200°C

Mixture 9 10 11 12
PVC K-value 70 100 100 "~ 100 100
DIDPY plasti-

cizer 49 49 49 49
Chalk 50 50 50 " 50
NaClO, 0.05 0.05 0.05 0.05
Araldit GY 2823 5 5 5 5
Zinc stearate 0.6 0.6 0.6 0.6
Maltitol 0.5 05 0.5 0.5
Bisphenol A 0.5 0.5 0.5 0.5
B-Diketone .03 0.3 0.3 0.3
Wessalith P8 1.00

m-OH-DPA®Y 0.3

Pyrrole : 0.3

B-Naphthol 0.3
Minutes 202 206 : 200 208

Disododecyl phthalase, 3)Bisphenol F diglycidy! ether (Araldit® GY 282)
s)m-Hydmxydiphenylamine

The positive effect of organic costabilizers is apparent here.

This is the replacement'sheet
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compound for stabilizing flexible PVC 12. A process for the preparation
of stabilized flexible PVC, which conprises m xing conponents (b) and (c)
according to claim1l and, if desired, further additives with the PVC using
equi pnent such as cal enders, m xers, conpounders, extruders and the |ike.
13. The use of stabilized flexible PVC according to claim1l for the ,
producti on of noul di ngs whi ch can be prttiuced fromfl exi ble PVC. 14. The
use according to claim13 for the production of wire sheaths, cable

i nsul ati on, decoration sheeting, foans, agricultural sheeting, tubes,
'sealing profiles and office fil ns.

_ Table V

Dehydrochlorination test at 200°C

Mixtre 13 14 15
PVC, K value 70 100 100 100
DIDPY-plasti-

cizer 50 50 50
NaClO, 005 0.05 0.05
Araldit GY 2502 3 3 3
Bisphenol A 05

Irganox 10767 0.5

Irganox 1010% 0.5
Minutes 43 51 52

Dpiisododecy] phthalate, 2Bisphenol A diglycidyl ether (Araldit® GY 250) 3Bisphenol F diglycidyl ether (Araidit® GY 282)
DOctadecy! 3-3,5-di-tert-butyl-4-hydroxyphenyl)propionate
8)pentaerythrityl tetrakis[3-(3,5-di-ter-butyl-4-hydroxyphenyl)propionate

The advantage on additional use of a phenolic antioxidant is apparent.

Thia ia the raplacement sheet
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Table VI

Dehydrochlorination test at 200°C

Mixture
PVC, K value 70

DIDPY)-plasti-
cizer

LOXIOL G71 §10
NaClO,

Zinc stearate
Rhodiastab 50%
Bisphenol A

Epoxidized
soybean oil

Araldit GY 250

Araldit PT 81019

Minutes

16

100

47
0.5
0.07

0.05
0.2

3.0

15

17

100

47
0.5
0.07

0.05
0.2

3.0

32.5

18

100

47
0.5
0.07

0.05
0.2

3.0

41

19

100

47

0.5
0.07
0.05
0.2
0.3

3.0

515

20

100

47

0.5
0.07
0.05
0.2
0.3

3.0

46.5

Dpjisododecyl phthalate 2)Bisphenol A diglycidyl ether (Araldit® GY 250) DStearoylbenzoylmethane 10Polyethylene wax
15) Solid heterocyclic epoxy resin (triglycidyl isocyanurate)

a) The positive effect of bisphenol A and b) the superiority of the novel mixture over the

corresponding mixture containing epoxidized soybean oil are apparent here.

This is the teplacement shaet
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~ Table VII

Long-term milling test
Mixture

PVC, K value 70

" DIDPV-plasti-
cizer

LOXIOL G71 $10
NaClO,
‘Zn-Stearat
Rhodiastab 50%
Bisphenol A
Epoxidized soybean
oil

Araldit GY 2502
Araldit PT 81015

Y1 after § Minutes
Y1 after 10 Minutes
" YI after 15 Minutes

3.0
3.0
3.0
22 6 7
59 8 9
102 11 11

Dpjiisododecyl phihalate 2Bisphenol A diglycidyl ether (Araldit® GY 250)
9)Stearoylbenmylmetham 10) Polyethylene wax 15)Solid heterocyclic epoxy resin (triglycidyl isocyanurate)

In this test too, mixtures 16 and 17 are superior to those containing epoxidized soybean

oil.

This is the replacement sheet
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