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STABILISED VINYL CHLORIDE COMPOSITION
The present invention relates to stabilised vinyl

chloride polymer compositions.

Many articles are made by moulding, extruding and
casting pelymers and co-polymers of vinyl chloride. These
processes involve heating the polymer or co-polymer to
‘temperatures in the order cf 180°C to 200°C. At such
temparatures the vinyl chloride polymers and co~polymers
uhdergo considerable degradation, resulting in an adverse
colour change, The high temperatures further advaersely

affect the mechanical properties of the end product.

To ovarcomne such problems, inorganic salts as well as
carhoxylic acid salts of metals have been added to the PVC.
The perform#nce of such materials in retarding the
degradation of the polymer is enhanced by the furtber
addition of co-stabilising additives such as
oerganophosphites, epoxidised esters or cils, hindered

rhenolic antioxidants and polyols.

United States Patents 2,307,075 and 2,669,548 describe
the beneficial effects of adding metal chelates of
dicarbonyl compounds to the PVC, whereas GB 1511621
descrihaé the further improvements offered by a stabilising
composition comprising divalent metal salts of carboxylic

acids together with an organic dicarbonyl compound.
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The present invention seeks to provide an alternative

stabilisation system.

according to the present invention there is provided a
composition based on polymers and/or co-polymers of vinoyl
chloride comprising the following compounds, expressed by

weight relative to the weight of polymers/co-polymers:

{a) £rom 0.1% to 5% of one or more organoctin salts and/or
one or more divalent metal salts of a carboxylic acid or

pherol; and

(b) from 0.001% to 5% of one or more organic compounds of

the general formula:
Rs O
Ry R,
A Compound A
H R
O

in which R, represents a linear or branched alkylene or
alkenylena radical having up to 20 carbon atoms, an
ara.kylene radical having from 7 to 20 carbon atoms or an
aryl.ene or cycloalkylene radical having from 6 to 20 carbon
atoms, the cycloalkylene radicals optionally containing
carhon-carbon double bonds; these radicals optionally being
unsubstituted or substituted, by one or more halogen atoms

or hydroxyl groups or, for aryl or cycloalkylene radicals,
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by cne or more methyl, ethyl or methoxy radicals, the above
mantioned radicals optionally also being modified, by the
presence in an aliphatic chain of one or more ~Q-, -CO~ or
-C0,~ chain members; Ry and R, are defined as R, or H and can
be the same or different; A is either O, § or NR,, with R,
defined as R, or H; with the exception that when R, = O,
AfO; and R, represents O, NR; or NNHR; wherein R, is defined
as R, H or C{5)¥BR, wherein R, is defined as R, or H; or R,

represents the following:

N*—-o-g

7! o
(o),
v

wherein n is an integer between 1 and 10.

Preferably the composition comprises from 0.001% to

1% of compound A.

Anongst these compounds "A* can be mentioned the

following:

"
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N-phenyt~3~[2—isoprcpylamine)ezhyiidene]-pyrrolidine—z,é-dionc,
N-pheny!-3~acety¥-S-methyipyrroiidinc~2.4-dione,
N—pamethexyphenyl-B-acetyipynolidine—ZA-dione,
N-benzyl-3-acetylpyrrolidine-2,4-dione,
N-isopropyl-3-scetylpyrrolidine-2,4-dione,
N'—phenyi*BWylpyxwﬁdine-z,'#-dione,
3-{2-(4-methyiphmylhydrazine}-ethylidene]-tetron.ic acid ,
N-methyl-3-acetylpyrrolidine-2 4~dione.
I\'E-phenyl-B-{Z{isopropyimﬁm)ethyﬁdenc]—pyrroﬁdina-z,4-dione y
M-p-methylphenyl-3 -acetylpyrrolidine-2,4-dione ,
3-[2-(4-methylphenyl-hydrazine)-ethyiidene}-tetmnic acid ,
M-phenyl-3-benzoylpyrrolidine-2,4-dione ,
3-aceryltetrahydrothiophen-2,4-dione, or

o ]
<§:§>—*N Hs
STRUCTURE X

I
(CHa)r—

whaere n=1, 1.5,2,2.53,15,4,45 or 5.

The best all round performance is obtained with the

product N-phenyl-3~acetylpyrrolidine-2,4-dione (Compound

nnm\ \m\\ \\\l \I\Tl
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C
Ph=¥, \f_
N ~—CHjs Compound B

Thus relating back to the general formula A; R,=alkyl,
R,=0, R,=R,=H and A=NR, where R,=phenyl.

Favourable results have also, however, been obtained

with the following productsi-

(a) A=NR,, R,=methyl, R,#0, Ry®=R,=H where R,=methyl,
isopropyl, benzyl, p~tolyl and p-methoxyphenyl i.a. where
R,=alkyl, aralkyl and substituted phenyl respectively;

(c) A=NR,, R=methyl, R,=0, Ry=methyl, R,=H, R,=phenyl;

(d) A=N-phenyl, R,*methyl, R;=R,=H, R,=NH-alkyl and when
R,=N-alkyl.

The synthesis of the pyrrolidine compounds named above
is cescribed by R N Lacey in J.Chewm.Scc. 1954, pages 850~
854. The synthasis of the tetromnic acid derivatives is
described in J.Chem.Soc. 1543, pages 241-242 by W Baker, K

D Grice and A B A Jansen and of the

"l
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3-acetyltetrahydrothiophen-2,4~dione in J.Chem.Soc 1968,
pages 1501-1505.

The heat stability of the compounds mentioned above ip

polyvinyl chloride formulations have been established.

The phrase "compositions based on polyvinyl chloride"
used herein should be undarstood to include compositions
comprising any homopolymer of co-polymer of vinyl chloride
including chlorinated vinyl chloride polymers and
optionally any adjuvants employad to facilitate processing

or to enhance the properties of the end product.

Any suitable organotin salt may be used such as
methyl-, butyl~, and octyltin carboxylate, maleic acid half

estay and mercaptoester salte.

The divalent metal salts of carboxylic acids
preferably comprise barium, cadmium, zinc, caleium,
magrnesium or (less desirably) lead salts of saturated or
unsaturated aliphatic acid or aromatic acids. In the case
of zin¢, basic (acid deficient) salts may optionally be
employed. Barium and calcium salts of phenol or substituted
phanols and optionally basic (carbonated) phenate and
carboxylate salts of these metals can also be employed.

The metal salts are prefsrably provided in combinations
such as barium-cadmium salts, barium-zinc salts or ¢alcium~

zine salts. BSuitable salts include acetates, ethyl
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hexanoates, octoates, stearates, oleates, laurates,
palmitates, myristates, ricinoleats, benzoates (including
alkyl substituted benzoates) phthalates, phenatas and nonyl
phenates. UOptionally these divalent metal salts can be
used in combination with carboxylic acid salts of
monovalent metals, for example sodium, potassium and/or
trivalent metals, for example aluminium. Furthermore,
inorganic metal salts can be included. Such products can
be oxides, carbonates, sulphates, perchlorates,
magnesium/aluminium and magnesium/aluminium/zine
hydroxycarbonates, calcium/aluminium hydrozycarbonates,

calcium/aluminium hydroxyphosphite products.

Optional adjuvants include any of the following:
organcphosphite esters, for example triaryl phosphites such
as triphenyl phosphite, tris(nonylphenyl)phosphite,
tris(2,4-di~t-butylphenyl)phosphite, alkaryl phosphites
such as monooctyl diphenylphosphite, dioctylphenyl
phosphite, mized alkyl nonylphenyl phosphites, trialkyl
phosphites such as tridecyl phosphite, trioleyl phosphite,
tristearyl phosphite, oligo phosphites such as those based
on pentaerythritol, dipropyleme glycercl and bisphenols.

Antioxidants, for example, phenolic antioxidants such
as I,6-di-t~butyl-4-methylphenol, styrenated phenol, 2,2'-
methylene bis(4~methyl-é-t~butylphenol), 2,2'=big-(4«
hydroxyphencl) propane, octadecyl-3-(3',§ -di-t-butyl~4~

i




®,

+44-161-832-4905 WILSON GUNN M’ CAlW 139 P12 22. 82,96 11:39

WQ 93716739 PCTIGBY302681

-t - A

e

. - m—ho

om——y

8

hydroxyphenol) propiocnate, pentaerythritol tetrakis [3',5'-
di~t-butyl-4-hydroxyphenol jpropionate].

Ultraviolet absorbers, for example henzophenones such
as 2Z2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-
octoxybenzophenone, benzotriazoles such as 2-(2'—hydroxy-5ﬂ-
methylphenyl jbenzotriazola, salicylates such as phenyl
salicylate, nickel salts such as nickel bis(octylphenyl
sulphide) and nickel bis [0O-ethyl(3,5-di-t-butyl~4~
hydroxybenzyl) ]phosphonate, hindered amines such as

bis(2,2,6,6«tetramathylpiperidinyl-~4)sebacate.

Polyol co-stabilisers such as pentaerythritol,
dipentaerythritol, tris{hydroxyethyl) isocyanurate,
mannitol, sorbitol, trimethylolpropane, glycerol, propylene
glycol, ditrimethylolpropane and the esters of these
products formed with aliphatic and aromatic monocarboxylic

or Gicarboxylic acids.

Antistatic agents such as ethylene condensates,

carbowax, glycercol monostearate, alkylsulphonates.

Lubricants such as calcium stearate, zinc stearate,
fatty acid esters and amides, distearyl phthalate, stearyl

alcohol, stearic acid, polyethylene wax.

Flame retardants such as antimony trioxide, aluminium

hydroxide, zinc stannate. e

i iﬁiﬂ
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The homopolymers and co-polymers can be used in rigid
or flexible formulations. In flexible formulations
componly used plasticisers include, for example, phthalic
acic. esters such as dimethyl phthalate, dibutyl phthalatae,
dioctyl phthalate, diisodscyl phthalate, aliphatic
moncbasic acid esters such as butyl oleate, glycerol
moncleate, butyl stearate, octyl stearate, butyl epoxy
Stearate, octyl epoxy stearate, epoxidised soya bean oil,
epoxidised linseed oil, aliphatic dibasic acid esters such
as diisodecyl adipate, dioctyl adipate, dibutyl adipate,
higher molecular weight (polymeric plasticisers) based on
dibasic acids would also be included, as would trimellitate
estaers and phosphoric acid esters such as tributyl

phosphate, triphenyl phosphate, tri-2-ethylhexyl phosphate.

In rigid formulations it is possible to include impact
modifiers such as, for example, chlorinated polyethylene,
butadiene/styrene ce-polymers or butadiene/styrene/
acrylonitrile terpolymers. Acrylic impact modifiers and

prozess aids can alsc be included.

Miscellaneous additives such as fillers and pigments
could be used in both the flexible and rigid pelymer

applications.

The stabilisers according to the invention can be
incorporated at the same time as the other adjuvants.

Alternatively, they may be combined with certain of the

This Sheet Has Been Re rill
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10
additives to produce & stabiliser composition which can
then be subsequently incorporated into the chlorinated
polymar. Methods of production of such stabilising

combinations are well known within the industry.

Various methods are available for the processing of
stabilised PVC formulations these include calendering,
rotational moulding, spread coating, slush moulding,
extrusion, injection moulding, blow-moulding. The
gtabhiliser compositions described by the invention can be

usec in accordance with each of these technigues.

The following examples provide additional information

to further illustrate the invention.
Examples 1-3

A The sample compounds were tested in the formulation
given below which can be used for the manufacture of

bottles

Composition A - all amounts are givea in phr.

Suspension polymerised PVC resin (K-57) 100
Inpact modifier, a co-polymer of
methylmethacrylate butadiene and

styrena (sold under thea trade name

Paraloid BTA7368) 13

This Sheet Has Been Reilaced
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Process aid (Paraloid K175)
Epoxidised Soya Bean 0Oil
Calcium Stearate
Zinc Stearate

Tris(nonylphenyl) phosphite

138 P15 22.82.96

FCTIGB4102691

121g of this mixture was taken as example 1. ¥For

axamples 2 and 3, 121g of Composition A was combined with

0.02g of stearoylbenzoyl methane (sold under the trade name

Rhodiastab 50) and N-phenyl-3-acetylpyrrolidine-2,4~dione

respactively.

The mixtures were mixed by hand before being placed on

an oil heated rolling mill under the conditions described

in Table 1.

removed as sheets.

Aftaer the milling time, the samples were

Test pieces of size 410mm x 20mm were

cut from the prepared sheets and placed in a test oven at

180°¢C (Mathis Thermotester Type LTF-8T).

The yellowness

index (YI of the test sample) was determined according to

BS2782:Part 5, Method 530A.

2.

Table 1= Mill Conditicns

Roll diameter
Front roll temperature
Back rc.l temperature

Front roll speed

110mm
168°C
161°C

26.6 pm

The results are shown in Table

s Sheet Has Been R
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Frictien Ratio 1.10

Nip thickness ¢.5mm

Milling time 3 nins

Iable 2

Example Y.L after oven test in minutes
2 6 i0 14 18 20

1 43 76 96 106 106 107
2 32 42 45 51 61 70
3 21 32 40 50 59 62

B Examples 4~9

The example compounds were tested in tha semi~rigid,

pigmented PVC formulation below, which uses s barium-zinc

stabiliser system.

Compogition B

Suspension polymerised PVC resin (K~64)
Dioctyl phthalate

Epoxidised alkyltallate

Stearic Acid

Titanium dioxide (sold as the trade name

HwBﬂmRTTWﬁ

"

100
27.5

0.26



-

© cemmm m e et e -

+44~161-832-498% WILSON GUNN MPCAW 133 P16 22. 82,96 11142

WO 95/16739 PCT/GBI4D269]
13
R-TC30} 1o
Diphenyl isococtyl phosphite 0.67
Diphenyl phosphite 0.05
Basic zinc octoate (22% Zn) 0.12

Carbonated barium alkylphenolate (28% Ba) 0.38

Butoxyethoxyethanol 0.27

71.13y of Composition B was taken as axample 4. For
axanples 5-9 this amount of Composition B was combined with
06.01g of dibenzoylmethane, 0.0l1g of N-phenyl~-3~
benzoylpyrrolidine-2, 4~dicne, Compound with structure X,
n=3, N-p-methoxyphenyl-3-acetylpyrrolidine~2,4-dione, and
3-acaetyl~2, 4~dioxotetrahydrothiophen respectively. Thase
mixtures were traeated in an identical manner to that
desoribad in saction A, apart from the mill nip thickness

which was 0.4mm. The yellowness indices are given in table

3.
This Sheet Has Been
pante s | Hllll!mllﬂmulﬁill
Exampie ¥.1. after oven test in minutes
o | 2 4 6 g 10 | 12 | 14
4 36 | 46 | 65 | 139 { 185 | 26 | 25 | 265
5 33 | ar [ a7 | 8 |19 18 | 213 | 233
5 36 | 38 | 4 | 45 | ¢ 7 | 94 | 122
7 25 | 31 | 31 | 32 | 37 | 43 | s | 12
8 26 | 28 | 31 | 32 | 37 | 46 | 52 | e8
9 29 | 26 | 31 | 43 | 6 | 105 | 133 | 163
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c Examples 10-13

The example compounds were tested in the semi-rigid,
pigmented PVC formulation using the dynamic mill stability
test.. The Barium-Zinc stabilised system described in
Composition B was taken as the base formulation for this

test.

Example 4 is 142.25¢ of Composition B, and example 5
is 142.25¢ of Composition B combined with 0.02g of
dibenzoylmethane. Examples 10-13 respactively are 142.25q
of Composition B combined with 0.02 of N-phenyl-3-
acetylpyrrolidine~2,4~dione, 0.02g of N-isopropyl—3-
acetylpyrrolidine«2,4~dione, 0.029 of N-phenyl-3-{2-
(isopropylamino)ethylidenapyrrolidine-2,4-dione and 0.02g
of MN-phenyl-3-acetyl-5-methylpyrrolidine-2,4~dione. These
mixtures were mixed by hand before being placed on an oil
heated rolling mill under the conditions described in Table
4. Test pieces of size 20mm ¥ 30mm were taken from the
mill at § minute intervals and the yellowness index
meagured according to the procedure described under
BS2782:Paxt 5; Method 530A. The results are shown in Table
5.

Tabhle 4 - Mill Conditions

Roll diameter 152mm S v

This Sheet Has B
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Front roll temperature 183°C
Back roll temperature 180°C
Front roll speed 28.8 rpm
Friction ratio 1.04
Nip thickness 1.3mm
Iable 5
Example Y.1. after mill stability test in minutes
0 3 10 15 20 25

4 5.6 12 17.8 20 221 | 213

5 3.8 7.3 8.7 10.6 14.3 15.7

10 32 38 4.6 53 |62 7.9

11 3.5 4.0 4.5 5.3 13 9.4

12 34 4.2 4.9 59 7.5 9.7

13 3.7 4.4 st | s7 | 15 | 96

D

Examples 14-17

The examples below use a flexible clear PVC

formulation incorporating a calcium/zine stabiliser system.

Compogition D

Suspension polymerised PVC resin (K-71) 100
Dioctyl phthalate 45
Epoxidised alkyltallate 3
Stearic Acid 0.26

heet Has Been Reﬁaced
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Diphenyl isooctyl phosphite

Basic zinc octoate (22% Zn)

Carbonated Calcium Carboxylate (10% Ca)

Butoxyethoxyethanol

132 P18 22, 82.96

PCT/IGB4/02691

1
0.12
0.3
6.61

75.15g of Composition D was taken as example 14, For

examples 15-17 this amount of Composition D was combined

with 0.015g of dibenzoylmethane; 0.015g of H-isopropyl-3-

acetylpyrrolidine-2,4~dione and with 0.015 N-benzyi-3-

acetylpyrrolidine—2,4-dicne respectively.

These mixtures

were treated in an identical manner to that described in

Section B. The vellowness indices are given in table 6.
Iable 6
Example Y.1. after oven stability test in minutes
0 4 8 12 16 20 24
14 32 36 4.4 6.9 8.5 10.0 10.3
1§ 4.0 4.3 4.5 5.4 6.3 7.2 75
16 2.9 29 3.0 5.0 5.1 7.2 .0
17 26 2.7 3.4 4.8 50 6.5 8.7

E Examples 18-~21

The examples below use a flexible clear PVC plastisol

formulation with a Barium/Zinc stabiliser system

Sheet Has Been
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Emulsion PVC resin (K-72) 100
Dioctylphthalate 50

Carbonated Barium Alkylphenolate (28% Ba) 0.5

Basic zine octoate (22% Zn) 0.186
Diphenyl isooctyl phosphite 0.9
Diphenyl phosphita 0.2
Butoxyethoxyethanol 0.21

151.97g of Composition E were taken as example 18.
For examples 19~21 this amount of Composition B was
combined with 0.03g of dibenzoylmethane; 0.03g of N-benzyl-
3-acatylpyrrolidine-2,4~dione; 0.03g of 3-{2~(4~-

methylphenyl~hydrazine)~ethylidene]-~tetronic acid.

The compositions described above were mixed initially
by hand and then using the laboratory triple roll mill for
a pariod pf 10 minutes. The blends were then deasrated
using a Collin (type 110) laboratory mixer before being
spread on to a release paper to a thickness of 0.5mm. The
plastisols were then gelled at 185°C faor 1 minute. Test
pieces of size 410mm x 20mm were cut from the gelled sheet
and placed in a test oven at 180°C (Mathis Themotester Type
LTF-8T). The yellowness index of the test sample was
determined according to BS2782:Part 5; Method 530A. The

rasults are shown in table 7.

- nwi
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Table 7
Example Y.L after oven stability test in minutes
0 1 2 3 4 b é 7
18 28.4 36 46 52 67.4 8§74 102 115
19 16 18.6 22.3 30 373 66 80.4 96.4
20 13.6 14.2 15 16 177 28.2 35 50
21 15.3 17.2 22 28 383 534 70.9 g1

F. Examples 22-25

The examples below use a white pigmented pvec plastisol

formulation, stabilised by a Barium/Zinc composition.

- ‘s
Emulsion PVC resin (K=72) 100
bioctyphthalate 50
Titanium dioxide sold under 10

the trade name Tioxide RFC-5
Carbonated Barium Alkylphenclate (28% Ba) 0.5

Basic zino octoate (22% 2n) 0.16
Diphenyl isococtylphosphite 0.9
Diphenylphosphite 0.2
Butoxyethoxyethanol 0.21

161.97g of Composition F were taken as example 22.

is Sheet Has Been R laced
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For examples 23-25 this amount of Composition F was
comtined with 0.03g of dibenzoylmethane, 0.03g of N-~phenyl-
3-acetyl-s-methylpyrrolidine-2,4~dione; 0.03g of N-phenyl-
3-acetylpyrrolidine-2,-4¢-dione. These mixtures were
treated in exactly the same manner as that described in

gsection E. The vellowness indices are given in table 8.

Table 8
Example Y.L after oven stability test in minutes .
0 2 4 é 8 10
22 17.8 29.4 41.8 58.6 70 76.5
23 10.6 12.6 219 526 20 78.8
24 10, 10.5 12.2 20 31 518
25 8.2 14.5 17.7 344 513 634

G Examples 25-27

The examples below use a rigid PVC formulation

stabilised by a butylthiotin stabiliser.
This Sheet Has Been Replaced
mesttion o BT

Suspension polymerised PVC resin (K-57) 100

Impact modifier, a copolymer of 5

methylmethacrylate, butadiene and styrsue
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(s0ld under the trade name Paraloid BTA7368)

Process Aid (Paraloid Ki175) 1.70
Montanic Acid Ester 0.3
Hydrogenated Castor Oil 0.5
pibutyltin bis(ethylhexylthioglycecllate) 1.5

containing 5% butyltin tris(ethylhexylthioglycollate)

109g of this mixture was taken as example 25. For

example 26, 109g of Composition G was combined with 0.03g

of dibenzoylmaethane and for example 27, 1099 of Composition

G was combined with 0.03g of N-phenyl~3-acetylpyrrolidine~

2,4~djione.

The mixtures were mixed by hand and treated as

described in section A except that the test oven was

naintained at 185°C.

The yellowness indices are given in

table 9.
Table 9
Example Y1 after aven stability tests in minutes
0 6 12 18 24 30
25 25 32 30 6.6 114 | 166
26 28 3.0 3.9 7.9 11.9 16
27 24 | 33 | 38 | 63 5 | 126

Tf m
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The example compounds were tested in a flexible clear

PVC formulation stabilised by a Calcium/Zinc/Hydrotalcite

solid system.

ition H

Suspension PVC resin (K-71)

Dicctyl phthalate

Calcium Stearate

Zinc Stearate

Mg/Al/Zn Hydroxycarbonate (sold under
the trade name of Alcamizer 4)
Bisphenol A

Tris(nonylphenyl) phosphite

100

c.1
1.0

152.4g of Composition H were taken as example 28. For

example 29, 152.4g of Composition H were combined with

0.025¢ of benzoylstearoyl methane. For example 30, 152.4qg

of Composition H were combined with 0.025g of N-phenyl-3-

acetyl~pyrrolidine-2,4~dione. These mixtures were treated

in an identical manner to that described in section A. The

vellowness indices are given in table 10.

T
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Table 10
Example Y 1 after oven stability test in minutes
0 S 10 15 20
28 0.6 i4 9.5 10.0 15.5
29 14 2.3 4.2 5.7 8.0
30 0.1 1.5 1.5 3.6 6.8

I Examples 31-35

138 P23 22.82.96

PCTIGBY4/02691

The example compounds were tested in a Ffilled

plastisol PVC formulation stabilised by a liquid

barium/zinc system.

Composition 1

Emulsion PVC resin (K~79)

Calcium carbonate

bioctylphthalate

100
0
60

Carbonated Barium alkylphenolate (28% Ba) 0.5

Basic zinc octoate (22% 2Zn)

Diphenyl iscoctylphosphite

Diphenyl phosphite

Butoxyethoxyethancl

0.16
Q.9
0.2

g.2

i
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Composition I was mixed in a paddle mixer for 7

minutes. 105.98g of Composition I was taken as example 31.

For examples 32-35 this amount of Composition I was

combiined with 0.0125g of dibenzoylmethane, 0.0125¢ of N-

benzyl-3-acetylpyrrolidine-2,4-dione, 0.005¢ of N-benzyl-3-

acetylpyrrolidine-2,4-dione, 0.005g of Nephenyle3[2~

isopropylamino)ethylidina)lpyrrolidine~2,4-dione. These

mixtures were placed on an oil heated rolling mill under

the conditions dascribed in Table 11

Iable 11

Roll Diamater

Front roll temperature
Back roll temperature
Front roll speed
Friction ratio

Nip thickness

Milling time

110mm
1680°C
160°C
26.6 rpm
1.10
0.4mm

2 nminutes

Test pieces were cut from the prepared sheets and

placed in a test oven at 190°C (Mathis Thermotester LTF-

8T). The yellowness indices are given in Table 12.

"l
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Iable 12
Y1 after time in oven it ming
Example 0 2 .4 6 8 10 12

31 14.5 19 30.9 443 573 70 882
32 11.1 11.8 13 16.7 254 40,8 594
33 9.5 109 119 13.4 16.6 20.5 314
34 10.7 122 158 19.1 27.9 387 50.6
35 12.8 16.6 24 294 39.4 462 $63

ot Has Been Re) laced
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1. A composition based on polymers and/or co-polymers of

vinyl chloride comprising the following compounds,

expressed by weight relative to the weight of the

polymers/co~-polymers:

(a) from 0.1% to 5% of one or more organotin salts and/or

one or more divalent metal salts of a carboxyliec acid or

phenol; and

(b) from 0.001% to 5% of one or more organic compounds of

the general formula

Ry ©
R 1
A Compound A
H R
O

in which R, represents a linear or branched alkylene or

alkanylene radical having up to 20 carbon atoms, an

aralkylene radical having from 7 to 20 carbon atoms or an

arylene or cycloalkylena radical having from 6 to 20 carbon

atons, the cycloalkylene radicals optionally containing

carbon~carbon double bonds; these radicals optionally being

unsubetituted or substituted, by one or more halogen atoms

R )RR AR

This Sheet Has Been Rei
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or hydroxyl groups or, for aryl or eyeloalkylene radicals,
by ane or more methyl, ethyl, or methoxy radicals, the
above menticned radicals optionally also being modified by
the presence in an aliphatic chain of one or nmore =-0-, =Co-
or -CO,, chain membuers; Ry and R, are defined as R, or H and
¢an be the same or different; A is either 0, S or BNR,, with
R, defined as R, or H; with the exception that when
R,*0,A=0; and R, represents O, NR; or NNHR, wherein R, is
defined as R, H or C(S)NHR, wherein R, is defined as R, or H;

or B, represents the following:

M‘?rjit;}v«"'ﬁ'
/

O
.

{
w
1

wherein n is an integar between 1 and 10.

2. A composition as claimed in claim 1, wherein the
composition comprises from 0.001% to 1% by weight of an
organic compound aof the general formula ¢f Compound A

relative to the weight of polymera/co-polymers.

3. A composition as claimed in claim 1 or claim 2,
wherein the organic compound of the general formula

Compound A comprises any of the following:

—_—

-
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N-phenyl-3-[2-isopropylamine)ethylidene)-pyrroliding-2,4-dione,
N-phenyl-3-acetyl-5-methylpyrrolidine-2,4-dione,
N-p-methoxyphenyl-3-acetylpyrrolidine-2,4-dione,
N-benzyl-3-acetylpyrrolidine-2 4-dione,
N-igopropyl-3-acetylpyrrolidine-2,4-dione,
N-pheayl-3-acetylpyrrolidine-2,4-dione,
3-[2-{4-methylphenylhydrazine)-ethylidene]-tetronic acid |

* N-methyl-3-acetylpyrrolidine-2,4-dione,

Nephenyl-3-[2-(isopropylamino)ethylidene]-pycrolidine-2,4-dione » .
N-p-tnethylphenyl-3-acetylpyrrolidine-2,4-dione ,

" 3-{2~4-methylphenyl-hydrazine)-ethylidene]-tetronic acid ,
N-phenyl-3-benzoylpymrolidine-2,4-dione |,
3-acetyltetrahydrothiophen-2,4-dione, or

1
(CHx)n—

where =1, 1.5,2, 25, 3, 3.5 4,45 or 5.

4. A compeosition as claimaed in claim 1, wherein the
organic compound of the general formula of Compound A
comprigses the following substituents: R,=alkyl, R,=0,
Ry=R,~H and A=NR, where R,~phenyl.

- This Sheet Has Been Rzli
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S. A composition as claimed in claim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR,, R,=methyl,

R,=0, R,=R,»H whare R,»alkyl, aralkyl or substituted

"phenyl.

6. A composition as claimed in claim 1, wherein the
organic compound of the general formula of Compound A

comprises the following substituents: A=NR,, R,=aryl,

R,=0, Ry=R,=H, R,=phenyl.

7. A composition as claimed in claim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR,, R,=methyl,

R,#0, R,=methyl, R,=H, R,=phenyl.

8. A composition as claimed in claim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=N-phenyl,

Ry=methyl, Ry=R,<H, R,=NH-alkyl and when R=N-alkyl.

9. A composition as claimed in any preceding claim,
wherein the organotin salt comprises any of the following:
methyl-, butyl-, octyltin carboxylate, maleic acid half

ester or mercaptoester salts.

10. A composition as claimed in any preceding claim,

wherein the metal component of the divalent metal salt

This Sheet Has Been Rzﬂlaced
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comprises any of the following: barium, cadmiun, zine,
calcium, magnesium or lead salts, barium-cadmium salts,

barium~zinc salts or calcium~-zinc salts.

1l. A composition as claimed in any praeceding claim,
wharein the composition further comprises carboxylic acid
salts of at least one monovalent metal and/or trivalent

matﬂi.l «

12. A composition as claimed in any preceding claim,
wherein the divalent metal salt comprises any of the
following: acetate, ethyl hexanoate, octoate, stearate,
oleate, laurate, palmitate, myristate, ricincleate,
benzoate (including alkyl substituted benzoate)

phthalate, phenate or nonyl phenata.

13. A composition as claimed in any preceding claim,
wherein the composition further comprises at least one
inmorganic metal derivatives from the following: oxides,
carkonates, sulphates, perchlorates, magnesium/aluminium
and magnesium/aluminium/zinc hydroxycarbonates,
calcium/aluminium hydroxycarbonates, calcium/aluminiun

hydroxyphosphite products.
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