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" stabil béhgesy chl ori de pol ymer conpositions. are
, ngﬁgﬁﬁy # I ng, extruding and castin& pol yners and co- pgrynerssﬁf Vi nyl
. chtoride. These processes involve heati g t he pol yner or co-polynmer to

~tenperatures in the orger. : C 2 [ 2. At such
tenperatures the V|nyI"' or ' Mepr-83l nder go

consi der abl e degiyiphdedbne’ a?l%msnlpem@w% e U 1agge- The high

~tenperatures further adverse
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 performance 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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4
affeegt the mechanical properties of the end product. To overconme such

probl ens, _inor ic salts as well as carboxylic acid sal etal s have
bgen addean%VéH$ PVC. The performance of such naterialg&ﬁﬁﬁ@% hing t he
degradation of the polyner is enhanced2by the further addition of
co-stabilising additives such as 6 organophosphites, epoxidised esters or

oi |'s, hindered TahawggantadnveRtdant Seaky ?fblfy‘i'ﬂ‘él.de an altgpppE4vet at es

Pat ents 2, 307 5 and 2,669, 6 548 describe the beneficial effects of adding
net al chel§F%§9g*saﬁﬁaﬁuﬁ¥ﬁﬁﬁm'conpounds to the PVC, whereas GB 1511621

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:

Ry R,

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
carbon-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,

This Sheet Has Been
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" descrjbes the further inprovenents offered by a stabilising conposition
: conprrslngggivalent metal salts of carboxylic acids togeéher mnth an
" organic di | conpound. ' The present in ®ks to
provide an alternative stabilisation s¥ystem According to the
present invention there is rOV|ded a conposition based on pol yners and/ or

co- pol ymer PYofng /A¥ MOER| BeHal c AR ks 93y Mef8oRY| Fadi Al onrumbeve

, expressed %ﬁntxoned 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:

? 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:

i unu il
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wei ght relative to the weight of pol yners/co-polyners: (a) fromO 1% to
5% of - one 6 re organotin salts and/or one or nore di y@t@ salts
of a car b% )?W %acid or pherol; and (b) fromO0.001%to 0 one or nore

organi ¢ conpounds of the general formda: [err]

i n which
Rlerr] represents a |linear or branched al kyl ene or

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 ]
O-L
STRUCTURE X

I
(CHz)n";[z

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
B).

nnm\ \m\\ \\\l \I\Tl
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- al kenyl ene radi cal having up to 20 carbon atons, an aral kyl ene radi cal
- having from7 to 20 carbon atons or an arylene or cycl oal kyl ene radi cal
havi ng fr oWP@SHE3R0 carbon atons, the cycloal kyl ene radi E&FEBRHIBha| |y
contai ning carbon-carbon doubl e bonds; g hese radicals optionally being
unsubstituted or substituted, by one or nore hal ogen atons or hydroxyl

groups or, for aryl or cycloal kyl ene radical s,
3

H"c}; 0

/ ‘{
PN, —C—CHs Compound B

H

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

i

1l:5c
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by ome or nore nethyl, ethyl or nethoxy radicals, the above nentioned

radi cal s y also being nodified, by the presence in an aliphatic
chai.n of §ﬁé&@2%hore -0, -CO or CI{err] chai n nenbersﬂc&fg$ﬂ?“§nd

Rlerr] are defined as R[err] or Hand cgn be the sane or different; Ais
either 0, Sor NRerr], with Rerr] defined as Rerr] or H with the
exception tirakenidnaRfehydretiiopian-end-Rienr] inepresent Sod 10 err] or

* NNHR[ err] wherein R err] is defined as Rerr], Hor C(S)NHR err] wherein

: Rlerr] is cagesedS83d-REe¥Fr] or H or Rlerr] represents the follow ng: [err]

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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il \||IlH I||\TI|\




[ESE NP

«

] +44-161-832-4985  WILSON GUNN M* CAW 135 P11 22.02.96
“wheretn n is an integer between 1 and 10.

conpri ses
coqrpounds

001% to 1% of conpound A Anongst these
‘Lésg}kg\? be nentioned the fol | owi ng: 1GB94/02691
7

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

$11:39

Preferably the conposition
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.4 & N-phenyl - 3-[2-isopropy|anine)ethylidene]-pyrrolidine 2, 4- dione

. 3-[2- (- net!hrgFﬁméH

N- phenyl - 3- acet y] - 5- met hyl pyrrol i di ne-2, 4-di one,
-acetyl per%ﬁ'if); e- 2, 4-di one, N- benzyl - 3- acet yl pyrrol m@ﬁéﬁﬁ [ one,
N-i sopropyl - 3-acetyl pyrrolidine-2, 4- didhe

N- phenyl - 3-acet yl pyrrol i di ne-2, 4- d
2 (4 X pgﬂ‘l%i aé"l'?ﬁf)m@tbﬁ;l P&Bﬁé?l'l"éh#bﬁ'fﬁ)c tanrakis [3,58'-

Nigezrggprgﬁy %?ﬁ% e?h$§%%#$¥ﬁﬁ%§%}3%?bglﬁggggﬁnd|one

N- p- et hyl phenyl - 3- acetylpyrrolldlne 2, 4-di one,

5 3-[2-(4-nethy|phenyl-hydrazine)-ethylidene]-tetronic aci d,

-t - A

e

. - m—ho

N-phenyl - 3- benzoyt By 16l é €l dssodbrél, Of6r example benzophenones such

3-acetyl t et rahydr ot hi ophen- 2, 4-di one, or [err?
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
glycel, 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 m: iﬁiﬂ
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_where. n =1, 1.5 2 2.5 3 3.5 4, 4.5 or 5. The best all

N pheny - 3 SORETRL Ol di ne- 2, 4- di one @Lﬁﬁgﬁhd PCTIGBS02651
The homopolymers and co-polymers can be used in rigid

or flexible formulations. 1In 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 R, ri
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5 [efr] Thus relating back to the general formula A
Rlerr]=alkyl, Rerr]=0 Rerr]=R =H and A=NR[err], where R err]=phenyl
Favour abl ¢ BUGFPs have al so, however, been obtained wi tPCTGEBSI026910WM Ng
© products: - (a) A=NR[err], R[err]=ne&@yl, Rlerr]=0, R err]=R err]=H where
i Rlerr]=methyl, isopropyl, benzyl, p-tolyl and p-nmethoxyphenyl i.e. where

| Rierr] =al kitya; 210bkYLo2PHoatibst 4l SAIANRAY LohBSREEL LY W¥ich can
then be subsequently incorporated into the chlorinated

g 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

PRI AU —

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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(b) A=NRlerr], Rerr]=aryl, Rerr]=0 R3[err]=Rerr]=H Rerr]=phenyl;
(C) “A=NR[err], Rerr]=nethyl, Rerr]=0 Rerr]=nethyl, Rerr]=H
Rlerr] —pmoymsm(d) A=N-phenyl, Rl err]=nmethyl, R err]=REH&B:02631
Rferr]=NHal kyl and when Rerr]=Nal kyl,. The synthesis of the
pyrrolidi ne conpounds named above is described by R N Lacey in J.Chem Soc.

1954, pages 85@roteks Hiet YPEMAYIY 14d)e tetronic acid deriyvatives is
described in J.Chem Soc. 1943, pages 241-242 by WBaker, K D Gice and A B

A Jansen and ofegdxddised Soya Bean 0il 5
Calcium Stearate 1
Zinc Stearate c.7
Tris(nonylphenyl) phosphite 0.3

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. After the milling time, the samples were
removed as sheets, Test pieces of zize 410mm x 20mm were
cut from the prepared sheets and placed in a test oven at
180°C (Mathis Thermotester Type LTF-ST). The vellowness
index (YI of the test sample) was determined according to
B82782:Part 5, Method 530A. The rasults are shown in Table
2.

Table 1= Mill Conditicns

Rell diameter 110mm
Front roll temperature 168°C
Back rc.i temperature 161°C

e umi‘is‘l‘iiilﬂifi‘ m‘i



Extended Page

' & 3 mcetyttet rahydrot hiropken- 2, 4-di-one in. J.Chem Soc_1968, _pages__ _ __

1501-1505. ‘ The heat stability of the conmpounds nentioned above in
pol yvi nyl BMRBAFEE for nul ati ons have been establi shed. pCT;‘é?g,,mtase
"conposi tions based on polyvinyl chloridgs; used herein should be

understood to include conpositions conprising any honopol yner of
co- pol ymer of vi Rylicelbbar Rdeioi ncl udi ng chIorinigd vinyl chloride polyners
and optionally any adjuvants enployed to facilitate processing or to

enhance the prop¥ipi thickne&s end product. 0.5mm
Milling time 3 nmins
Iable 2
Example Y.L after oven test in minutes

2 6 i0 i4 18 20
1 435 76 96 106 106 107
2 32 42 45 51 61 70
3 21 32 40 30 59 62

B Examples 4~9

The example compounds were tested in the semi+~rigid,
pigmented PVC formulation below, which uses s barium-zinc

stabiliser system.

Compogition B

Suspension polymerised PVC resin (K~64) 100
Dioctyl phthalate 27.5
Epoxidised alkyltallate 3
Stearic Acid 0.26

Titanium dioxide (sold as the trade name

BamRTT”m

"
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Any suitable organotin salt may be used such as nethyl-, butyl-, and
ioctylti.n carboxylate, maleic acid half ester and nercaptoester salts.
' The. di val eWO %4473 salts of carboxylic acids preferably RARI#IFEbari um
cadm um zinc, calcium nmagnesiumor (Bess desirably) lead salts of
"saturated or unsaturated aliphatic acid or aromatic acids. |In the case
of zinc, basic ®A@0eficient) salts may optionally be edployed. Barium

Eand cal cium salts, of enol or substituted phenols and optionally basic
! (carbonat ed) ph nﬁﬁdlseﬂ?ﬁﬁifﬁﬁF@&§§Fts of these netal 8<84n also be

jenployed. Diphenyl phosphite 0.05

i
! Basic zinc octoate (22% Zn) 0.12
Carbonated barium alkylphenolate (28% Ba) 0.38

Butoxyethoxyethanol 0.27

71.13g 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 wera 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 Replaced -
zate 3 | M
Exampie ¥.1. after oven test in minutes
; 0 2 4 6 8 10 12 14
4 36 | 46 | 65 | 139 | 185 | 226 | 25 26.5
: 5 33 | a1 | 47| 8 |49 ] 18 | 213 | ;33
| 6 36 | 38 | 4 | 45 | ¢ 7 94 | 122
;: ‘ 7 25 | 31 | 31 ) 32 | 37| 43 56 7.2
3 8 26 | 28 | 31 | 32 | 37 | a6 | 52 | 68
| 9 29 | 26 | 31 | a3 | 6 | 108 | 133 | 163
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The netal salts are preferably provided in conmbinations such as
bari umcadmumsalts, bariumzinc salts or calcium zinc salts. Suitable

~salts incl W0&¥& ates, ethyl hexanoat es, oct oat e3CVER Mt s
, ol eates, |aurates, palnitates, nyristist es, ricinoleats, benzoates

(including al kyl substituted benzoates) phthal ates, phenates and nonyl
phenates. optionally these divalent netal salts can be wused in conbination

. Wth carboxylic acid _salts of nonoval ent nmetals, for exanple sodi um
| pot assi um dnd/ orfE¥amples 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 152mn = - - -
This Sheet H
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.tri valkent netals, for exanple alumnium Furthernore, inorganic netal

salts can ng'bg}i: %ded. Such products can be oxides, carbonates, sul phates,
perchl orates, — magnesi unf al um ni um and magnesi unt al umi ni uMPEFIEBO4/02691

_hydr oxycarbonates, cal ciunfal um ni um hyldr oxycar bonat es, cal ci unf al um ni um
"hydr oxyphosphi t e _products. Optional adjuvants include any of the
following: or gafGPids PR ERBPRFBLUY®r exanpl e tril&3¢L phosphites such as
tri phenyl phosphi triis(ponyl phenyl ) phosphite,

tris(2, 4-di-t- buP;%%%hgﬁf/?) Eﬁ'&éﬁﬁ?’f"é’%{' al karyl phospR®P&§ such as nonooctyl
di phenyl phosphi t @460 p phosphite, m xed_al kyl nonyl phenyl
phosphites, tri al if?fl ThY1PRER 8.8 rpm

Friction ratio 1.04
Nip thickness 1.3mm
Iable 5
Example Y.1. after mill stability test in minutes
0 5 10 15 20 25
4 5.6 12 17.8 20 221 | 213
S 3.8 7.3 8.7 10.6 14.3 15,7
10 32 38 4.6 53 |62 7.9
11 35 4.0 4.5 53 13 9.4
12 34 4.2 4.9 5.9 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/zinc stabiliser systen.

Compogition D

Suspension polymerised PVC resin (K-71) 100
) Dioctyl phthalate 45

Epoxidised alkyltallate 3

Stearic Acid _ L 0.26

This Sheet Has Been Reﬁaced
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.phosphites such as tridecyl phosphite, trioleyl phosphite, tristearyl
"phosphite,_oli hosphites such as those based on penta thritol,
w833t L

di propyl e

{GBINIA6H o

and bi sphenol s. Ant i oxi dant s,

“phenol i c ant|OX|dants such as 2,6-di-tidbutyl-4- nethylphenol styrenat ed
2' - qg bi s(4- nethyl 6 t - butyl phenol ), 2,2'-bis-(4-
.hydr oxyphenol ) iﬁﬁ%ﬂy }Ip OgBhit®' _di-t-butyl-4- 1

USRI AR AL ) e 5

V om b seamh -

[P S

- m e e ekl

phenol, 2,

Carbonated Calcium Carboxylate (10% Ca) 0.3

Butoxyethoxyethanol 0.61

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-dione respectively. These mixtures
were treated in an identical manner to that described in

Section B. The vellowness indices are given in table 6.

Table 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
15 4.0 4.3 45 5.4 6.3 7.2 75
16 29 29 3.0 5.0 5.1 7.2 2.0
17 2.6 27 | 34 48 | 50 | 65 | 87

E Examples 18-~21

The examples below use a flexible clear PVC plastisol

formulation with a Barium/Zinc stabiliser system

Sheet Has Been

"

11:42
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U traviol et absorbers, for exanpl e benzophenones such as

2- hydraxy- 4- met hoxybenzophenone, 2-hydroxy-4- octoxybenz

benzot ri a¥RBE6Bch as 2- (2' - hydroxy-5'- " net hyl phenyl )beﬁ%ﬁ?’%@%ﬂle,
salicyl ates such as phenyl salicylatel7?nickel salts such as nickel

bi s(octyl phenyl sul phide) and nickel bis (Oethyl (3,5-di-t-butyl-4-

hydr oxybenzyl ) | $oRRMFBEEES.E hi nder ed ani nes such as  bis(2

2,6, 6-tetranet hyl pi peri di nyl -4) sebacat e. Pol yol co-stabilisers such
as pentaerythritol, dipentaerythritol, tris(hydroxyethyl) isocyanurate,

i manni tol, sorbigol | VANl &gg@, gl ycerol, propylen |l ycol ,
. ditrinmethyl ol pr%!g‘éln%ié%ﬁfgeé%“tmq 0 >t hese “tod

sters
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

———— So— . o —
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produets formed with aliphatic and aromati c nonocarboxylic or cicarboxylic
acids. - Antistatic agents such as ethyl ene condensates, carbowax,

gl ycerol mmesit@d4 at e, al kyl sul phonat es. Lubri cant s wredssamév! ci um
stearate, zinc stearate, fatty acid es#grs and am des, distearyl

pht hal ate, stearyl alcohol, stearic aci'd, polyethyl ene wax. Fl ame
retardants suchjaﬁigﬂi nony trioxide, alum nium hydroxide, zinc stannate.

Example Y.L after oven stability test in minutes
0 1 2 3 4 b 6 7
I8 28.4 36 46 52 674 8§74 102 115
19 16 18.6 22.3 30 373 66 80.4 96.4
20 13.6 14.2 15 16 17.7 28.2 33 50
21 15.3 17.2 22 28 383 534 70.9 81

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.

This Sheet Has Been Rz‘ilaced

Ak




arin b il WM & WSV

The honopol ymers and _co-polyners _can_be used_in rigid __or flexible.
" fornulations. In flexible fornulations conmonly used plasticisers include,
for. exanple, phthalic acic, esters such as dinethyl phthalate, dibutyl
! pht hal at avo 9stigzed yl pht hal ate, diisodecyl phthal ate, ali phati/cpssiaghasi c
. acid esters such as butyl oleate, glycerol nonoleate, butyl stearate,
| octyl stearate, butyl epoxy stearate,8ctyl epoxy stearate, epoxidised

1 soya bean_oil, epoxidised_|inseed oil, aliphatic dibasic acid esters such
as diisodEEflQ§GWEE?§,23?&@t§P1§dPBSPB, gEbECPPREIE 9P WASher nol ecul ar

wei ght ol ri lLasti.ci.gers ed on. dibasic acids uld al so_be
inc?udechgég%Bﬁ dBé%iWQPP?PéPE gigenzoylmetgane, %.Ogg of ~pgenyl-
3-acatyl-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 I

Suspension polymerised PVC resin (K-57) 100

Impact modifier, a copolymer of 5

methylmethacrylate, butadiene and styrsue
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ester.s and phosphoric acid esters such as tributyl phosphate, triphenyl
phosphate, tri-2-ethyl hexyl phosphate. Inrigid fornulations it is
pqssi bl e W0 PHSTRd e i npact nodifiers such as, for exanpl BCTERMMR6Mat ed
pol yet hyl ene, but adi ene/ styrene co-polagers or but adi ene/ styrene/
acrylonitrile terpolyners. Acrylic inpact nodifiers and process aids can

- al so be included.sald undell thal tradeusane dbdaralesid BTA7388%i |1 ers and
~ pignments could be used in both the flexible and rigid pol yner
applications. Procesphaidt 4Bsrpieid KETHYding to the inventi oh-#&n be

[ -

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

maintained 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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I ncoyporated at the sane tine as the other adjuvants. Alternatively, they
may be conbined with certain of the additives to oduce a

st abi | i se™Q¥ME®i ti on which can then be subsequently inEbV] gﬁgﬁgﬂ into

t he chl ori nat ed pol ymer. Methods of pra@duction of such stabilising

conbi nations are well known within the industry. Vari ous net hods are
avai | abl e fHor t EZappdes8s@fngl®of stabilised PVC fornul ations these include

. cal endering, rotational noulding, spread coating, slush noulding,

- e et waden PR L . PR—

[

The example compounds were tested in a flexible clear
PVC formulation stabilised by a Calcium/Zinc/Hydrotalcite

solid system.

it i
Suspension PVC resin (K-71) 100
Dicctyl phthalate S0

Calcium Stearate 0.5
Zinc Btearate 0.5

Mg/Al/Zn Hydroxycarbonate (sold under 0.3
the trade name of Alcamizer 4)
Bisphenol A 0.1

Tris(nonylphenyl) phosphite 1.0

152.4g of Composition H were taken as example 28. For
example 29, 152.4g of Composition H were combined with
0.025g of benzoylstearoyl methane. For example 30, 152.4g
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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extruslon i nj ection noul di ng, blow nmoul ding. The stabiliser conpositions
‘descri bed g%}”ngﬂknvention can be used in accordance with each of these

't echni ques. The fol | owi ng exanpl es provi de additi onBFFERI4E2PAt i on
to further illustrate the invention. 22 Exanpl es 1-3 A The sanpl e
“conpounds were tested in the formulation given bel ow which can be used for
it he manufacture &akl@cl®| es. Composition A - all anmpbunts are given
in phr.
|
l
%
.' Exampie Y 1 after oven stability test in minutes
' 0 s 10 | 15 | 20

28 0.6 i4 9.5 10.0 15.5

29 1.4 2.3 4.2 3.7 8.0

30 0.1 1.5 1.5 3.6 6.8

I Examples 31-35

The example compounds were tested in a Ffilled
plastisol PVC formulation stabilised by a liquid

barium/zinc system.

Emulsion PVC resin (K~79) 100
Calcium carbonate 50
bioctylphthalate 60

Carbonated Barium alkylphenolate (28% Ba) 0.5

Basic zinc octoate (22% Zn) 0.16
Diphenyl iscoctylphosphite 0.9
Diphenyl phosphite 0.2
E Butoxyethoxyethancl g.2

PR S

| i
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i Suspensi on polynerised PVC resin (K-57) 100 | npact nodifier, a

- co- pol ymer of nmet hyl net hacryl at e but adi ene and styrene (sold
under the W@ &HUE Hane Par al oi d BTA736S) PCT/GBI4/02691 13

. Process aid (Paral oid K175) 23 1 Epoxi di sed Soya Bean
al 5 Cal ci um Stearate

t 1 Composition I was mixed in a paddle mixer for 7

U S B

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 110mm
Front roll temperature 160°C

Back roll temperature 160°C

Front roll speed 26.6 rpm
Friction ratio 1.10

Nip thickness 0. 4mm
Milling time 2 minutes

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.

il
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TASTLOLTESS~4Yd0 WILSON GUNN M* Cal

:Zinc Stearate
.phosphlte

rexanpl e 1. “Ebr
0. 02g of stearoyl benzoyl
uand N- phenyl -
n1xtures were m
under the conditions described
renoved as sheets.

?the sanmpl es were

0.3

3-acetyl pyrrolidine-2,4-dione
nd before being placed on
in Table 1. After the mlling tine,

Test pieces of size 410mm x 20nMm wer e

0.7

139 P25
Tri s(nonyl phenyl)
121g of this m xture was taken as
exanples 2 and 3, 121g of Conposition A walCRGBSIReéd W t h
met hane (sold upgder the trade nane Rhodiastab 50)

respectively.

an oil

after time in oven in ming
Example 0 2 4 6 8 10 12
31 14.5 19 30.9 44.3 573 70 882
32 11.1 11.8 13 16.7 254 40.8 594
33 9.5 10.9 119 13.4 16.6 20.5 314
34 10.7 122 158 19.1 27.9 35,7 50.6
33 12.3 16.6 24 294 394 462 56.3
Has Been Replaced

LT

heated rol ling
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cut f.romthe prepared sheets and placed in a test oven at 180[err]C
(Mathis Therpptester Type LTF-ST). The yell owness i ndex | _of the test
sanpl e) mg@’ggvgﬁnined according to BS2782:Part 5, thhoﬁéég /02691
results are shown in Table 2. Pgble 1- MII Conditions Rol
di anet er 110mm Front roll tenperature 165[err]C
Back roll tenperature 161[err]C Front roll speed
26.6 rpm

CLAIMS

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

L "l

145
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12 «  Friction Ratio 1.10 Ni p thi ckness

0. 5mM - .hg tine 3 mns Tabl e Exanpl e
Ysl-. aft e?m%}ékb?est in minutes 2 6 Pﬂ'“"“f%f” 14
18 20 1 45 76 a2 96 106 106 107

2 32 42 45 51 61 70 3 21

32 46r hydrdfyl groupEd or, forb6drylBor cylmglkedededradicals,

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:

e

0
b,

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:

-

T LU L SR
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" The exanpl e conpounds were tested in the senm-rigid, pignmented PVC

fornul ati on_ bel ow which uses a bariumzinc stabiliser sEstem

. Suspensi oﬁv?)?ﬁ}v rised PVC resin (K-64) 100 hal at e
;27.5 Epoxi di sed al kyltall ate 29 3 Stearic
. Acid 0. 26 Ti tani um di oxi de (sold as

t he trade nane

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

O-L
N

|
(CHz)n';[z

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.

—

ULl [T
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R- TC3Q) 10 D phenyl isooctyl
.phosphite 0. 67 D phenyl phosphite

0. 05 WINPT 2i nc octoate (22% Zn) 0. 1 FCT/GB02691
- Car bonat ed bari um al kyl phenol ate (28% Bgg 0. 38

.But oxyet hoxyet hanol 0. 27 71.13g of

- Conposi tionsB was demigers ixdopx agpbdaimed Fon clakmnpl eterednt khe anount of
'Conposition B was conbi ned with O 01g of di benzoyl net hane, 0.01g of
'N-phenyl - 3-oxganic compound of the general formula of Ccvmpound 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.

[PV,

7. A composition as claimed in claim 1, wherein the
i 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:

s — o —— e

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

AR AR

11:46
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benzqQyl pyrrolidi ne-2, 4-di one, Conpound with structure X n=3,
N- p- et h -3-acetyl pyrrolidine-2, 4-dione, and

¢acetqué¥§g§$ xot et r ahydr ot hi ophen respectively. ThesECTICRM4RM s wer e
treated in an identical manner to thatag described in section A apart from
the mll nip thickness whi ch was 0.4mm The yel |l owness indices are given
in table c@Gmprises any'nﬁﬂh§e3folléyén@¢dbarium, cadmiunm, Yzincafter oven
test in mnutes 6 8 10 12 14 4
3.6 4.6 caérgum,jgpgpeggym5or2éegd sq%ps,;§§q§umwcadmium 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.

\‘\\\\\\\\!\\\!\\ I e
L i
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5 3.3 4.1 4.7 8 14.9 18 21.3 23.8 6 3.6

4 4.5 6 7 9.4 12.2 7 2.5 3.1 3.1 32 3.7
4.3 5.6 7.2 8 2.6 2.8 3.1 3.2 3.7 4.6 7572 6.8
9 2.9 2.9 3.1 4.3 6 10.51- 13.3 16.3 )

i 14 C Exanples 10-1% !Ee ﬁxgnple cogﬁounds were tested in the
sem -rigid, : _

The present invention relates to stabilised vinyl

chloride polymer compositions.

Many articles are made by moulding, extruding and
cast.ing polymers and co-polymers of vinyl chloride. These
processes involve heating the polymer or co-polymer to
temperatures in the order of 180°C to 200°C. At such
temperatures the vinyl chloride polymers and co-polymers

.undergo considerable degradation, resulting in an adverse
colour change. The high temperaturas further adversely

affect the mechanical proparties of the end product.

To aovercome such problems, inorganic salts as well as
carboxylic¢ acid salts of matals have been added to the PVC.

The performance of such materials in retarding the

_degradation of the polymer is enhanced by the further REPLACEMENT &
addition of co-stabilising additives such as 0 10CT W96

oxganophosphites, epoxidised esters or oils, hindered

phenolic antioxidahts 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
describes the further improvements offered by a stabilising
composition comprising divalent matal salts of carboxylic

acids together with an organic dicarbonyl compound.

REPLACED Si }"f'TS SG
M Description : paged ..3... to paged ... ...
@ Chim(s) :paged .??l..‘l!’. to paged ..7..... S
1 Drawing(s) :paged ... to paged .o .
{71 Abutract : paged ........ to paged .........
PTE Q5 RECEIPT e i_
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‘pignented PVC fornul ation using the dynamic mll stability test. The
:Barium Ztnc stabilised system described in Conposition B was taken as the
base forrmulation for this test. Exanple 4 is 142. 25g of Conposition
B, and exanple 5 is 142.25g of Conposit#on B conmbined with 0.02g of

di bet nzoyl net hane. Exanpl es 10-13 yespectively are,h142. 25 of Copposition
B combined with Ghezpsggﬂpbhéwﬁ%wn Aanks ﬁ:ﬁ/lpﬁﬂv&éﬁef’ﬁ, 8;8?55\%? *02g of

.N—isopropylgﬁéﬁé;g$%§#gééég%'gﬁpe-Z,4-dione, 0. 02g of N-phenyl -3-[2-

(1 sopropyl yrrolidine-2,4-dione and 0.02g of
-N- phenyl - 3- acet yl - 5- net hyl pyrrolidi ne-2, 4-di one. These

According to the present inventiaﬁ there is provided a
composition based on polymers and/or co-polymers of vinyl
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 organotin 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 genaral formula:

Ry O
H R 0 10CT 1996
O

in which R, represents a linear or branched alkylena or
alkenylene radical having up to 20 carbon atoms, an
. arﬁlkylene 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
carbon-carbon double honds; these radicals optionally being
unsubstituted or substituted, by one or more halogen atoms

or hydroxyl groups or, :or aryl or cycloalkylene radicals,



m xtures were m xed by hand before being placed on an oil heated rolling
m |l under the conditions described in Table 4. Test pieces of size 20mm Xx
30mm were taken fromthe ml) at 5 mnute intervals and the yel |l owness

i ndex neasured according to the proced ~descri bed under -BS2782: Part 5;

g; gio?i gﬁgA. by ene %J:Mo;e:%ttﬁmmatﬂyi-agkemeéhoxy radi@%,ﬁlt?\e_ al\lgolvle
mentioned radicals optionally also bexng modified, by the
presence in an aliphatic chain of one or more ~0-, -CoO~ or
~C0,~.chain members; R; and R, are definad as Ry or K and can
be the same or different; & is either O, 8 or NR,, with R,
defined as R, or H; with the axception that when R, =
AfO; and R, rapresants o, NR; or NNHR; wherein R; is defined
as ?1‘ H or C(S)NHR, wherein R, is defined as R, or H; or R,
represents the following:

ng‘

2]
(o

!
0,

w
t
wherein n is an integer between 1 and 10.

Preferably the composition comprises from 0.001% to
1% of compound A. |

Amongst these compounda "AY can he mentioned the

\\llli”il‘l‘i‘iilfﬁfi‘\im““




15 “Front roll tenperature 183C Back roll

1 enperature 180[err]c Front roll speed

28.8 rpm Friction ratio - 1.04 "N p

t hi ckness . 1.3mm A -  Exanple O Y.l. after
mll stability test in mnutes 0 5 10 15 20
25 4 5.6 12 17.8 20 . 22.1 21.3 5 3.8

7.7 8.7 10.6 14. 3 15.7

' N-phenyl-3-[2-isopropylaminejethylidene}-pyrrolidine-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-isopropyl-3-acetylpyrrolidine-2,4-dione,
N-phenyl-3-acetylpyrrolidine-2,4-dione,
3-[2-(4-methylphenylhydrazine)-ethylidenc]-tetronic aciq ,
N-methyl-3-acetylpyrrolidine.2 4-dione.
N-pheayl-3-[2-(isopropylamino)ethylidenc]-pyrrolidine-2,4-dione
N-p.methylphenyl-3-acetylpyrrolidine-2,4-dione,
3-{2-{4-methylphenyl-hydrazine)-ethylidene]-tetronic acid ,
M-phenyi-3-beazoylpyrrolidine-2,4-dione ,
3-acetyltetrahydrothiophen-2,4-dione, or

0 ]

O~ Lo
STRUCTURE X REPLACEMENT SHEET

I(CHz)rr-[ 0 10CT %99
S T2

where pg=1 152,253 15 4,45 0or §.

The best all round performance is obtained with the

product N-phenyl-af-acetyl'pyrrolidine—?.,G-di.one {Compound
B).



10 . 3.2 3.8 4.6 5.3 6.2 7.9 11 3.5 4.0

4.5 5.3 7.3 9.4 12 3.4 . 4.2 4.9 5.9 ., 7.5 9.7
13 3.7 4.4 5.1 5.7 7.5- 9.6 D Exanpl es 14-17
The exanpl es bel ow use a flexible clearS8PVC fornulation incorporating a
cal cium zinc stabiliser system Conposition D ' '
pol ynerised PVC resin (K-71) 100 REPLEEEW SHEET
H, C}'I 0 0 10CT 1996
Pl {___
. N l ﬁ-—CH; Compound B -
H
0

Thus relating back to the general formula A; R,=alkyl,

R,=0, Ry=R,=H and A=NR, where R,=phenyl.

Favourable results have also, however, been obtained

with the following products:-

{(a) A=NR,, R,-méthyl, 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;

..(b) A=NR,, Ry=aryl, R,=0, R,®R;~H, R,=phenyl;
(c) A=NR,, R=mathyl, R,=0, R,~methyl, R;=H, R,~phenyl;

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

The synthesis of the pyrrolidine compounds named above
is described by R N Lacey in J.Chem.Soc. 1954, pages 850-
‘854. The synthesis of the tetronic acid derivatives is
described in J.Cham.Soq. 1843, pagas 241-242 by W Baker, K.
D Grice and A B A Jansen and of the



D octyl phthal ate _ 45 Epoxi di sed

al kyltallate - - | 3 . Stearic Acid . -
0. 26 16 Di phenyl isooctyl
phosphite : 1 Baséc. zi nc octoate (22@6Zn)

0.12 - Carbonated C%I0|un1carboxylate (.10% Ca)

But oxyet hod@qeydtetrahydrothiophen=2,4-diong) in J.Chem. SFp 296 8of

C0np05|t|on D o Kk s exanple 14. For
Y 5359083

The heat stability of the compounds mentioned above in

polyvinyl chloride formulations have been established.

The phrase "compositions based on polyvinyl chloride"
used herein should be understood to include compositions.
comprising any. homopolymer of cofpolymer of vinyl chloride
including chlorinated vinyl chloride polymers and
optionally any adjuvants employed to facilitate processing

or to enhanca the properties of the end product.

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

ester and mercaptoester salts.

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

The metal salts are preferably provided in combinations
such as barium—cadmium salts, hazium-zinc salts or calcium-

zin¢ salts. Suitable salts include acetates, ethyl

REPLACEE S HET )




exanples 15-17 this anount of Conposition D was conmbined wth 0.015g of
- di bonzoyl net hane; 0.015g of N-isopropyl-3- acetyl pyrrolidine-2,4-di,one and
with 0.015 N benzyl - 3- acetylpyrrolidige-2,4-dione respectively. These
m xtures were treated in an identical -Tranner to that described in Section

B. The yel 'mmtbad B8Eoates) ¥EPatardsD! S dares, 1aurmse 6 Exanple
Y. 1. after oven stabi l Ity test in mnutes 8 12

fo, 20", pelbicatan, myridgdsen, icingles, Sofondh LA 3 | 1
5.0 5.1 alkyd subsituted benzoates) phthalates, phenatas and nonyl
phenates. Optionally 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 axample aluminium. Purthermora,
inorganic metal salts can be included. Such products can
be oxides, carbonates, sulphates, perchlorates,
nmagnesium/aluminium and magnesium/aluminium/zine
hydroxycarhonates, calcium/aluminium hydroxycarbonates,

calcium/aluminium hydroxyphosphite products.

Optional adjuvants include any of the following:
organophosghite esters, for example triaryl phosphites such
as triphenyl phosphite, tris(nonylphenyl)phosphite,

_ﬁ;is(z,4-di—t-hutylphenyl)phosphite, alkaryl phosphites
such as monooctyl diphenylphosphite, dioctylphenvl
phosphite, mixed alkyl nonylphenyl phosphites, trialkyl
phosphites such as'tridecyl phosphite, trioleyl phosphite,
tristearyl phosphite, oligo phosphites such as those based
on pentaerythritol, dipropylene glycerol and bisphenols.

Antioxidants, for example, phenolic antioxidants such
as 2,6-di-t-butyl-4-methylphenol, styrenated phenol, 2,2'-
methylene bis(4~methyl-é-t-butylphenol), 2,2 -bis-(4- .
hydroxyphencl) propane, octadecyl-3-(3',5 -di~t~butyl-4-

REPLACEMENT SHEET
0 10CT 1996




17 - 2.6 2.7 3.4 4.8 50 6.5 8.7 E  Exanples 18-21

- The exanpl es below use a flexible clear PVC plasti sol formul.ation. with a
Barium Zinc stabiliser system 8 X 17
Conposition E Emul si on PVC resi m{K-72) 100

hydroxyphenol) propionate, pentaeryvthritol tetrakis (3',s'-
di-t-butyl-4-hydroxyphenol jpropionate].

Ultraviolet absarbers, for example benzophenones suach
as 2~hydroxy-4-methoxybenzophenone, 2~hydroxy-4-
octoxybaenzophenone, benzotriazoles such as 2-(2'~hydroxy-5'-
wethylphenyl}banzotriazolae, salicylates such as phenyl
salicylate, nickel salts such as nickel bis(octylphenyl
sulphide) and nickel bis (0O-aethyl(3,S5-di-t-butyl-4-
hydroxybenzyl) ]phosphonate, hindered amines such as
bis(2,2,6,6~tetramaethylpiperidinyl—~4)sebacate.

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

~

or dicarboxylic acids.

Antistatic agents such as ethylene condensates,

carbowax, glycerol 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.

REPLACEMENT SHEET
0 10CT 199




pi octyl pht hal ate 50 Car bonat ed Bari um
- Al kyl phenol-ate (28% Ba) 0.5 Basi c zinc octoate (22% £Zn)

0.16 D phenyl isooctyl phosphite 0.9 Di phenyl

phosphite -But oxyet hoxyet hanol

0.2 -4
cxampl bs 1921 ¢ L AL ISHensA0s EP5RoLEEsBaf PROBSRR: bnoFbaid of

of a2 (aoF el dieiipaeiohe T efeBIE SokihiRE SRz O O OT0

conposi ti ONSe iRl Gk PAasta’ dirsdnkuded! Fér example, phthalic
acic. asters such as dimethyl phthalate, dibutyl phthalate,
dioctyl phthalate, diisodecyl phthalate, aliphatic
moncbasic acid esters such as butyl oleate, glycerol
moncleate, butyl stearata, octyl stearate, butyl epoxy
staarate, octyl aepoxy stearate, epaxidised 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
esters and phoséhoric acid eétars such as tributyl

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

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

prozess aids can also bhe included.

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

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

REPLACEMENT SHEET
C 10CT 1996




by hand and then using the | aboratory iriple roll mll for

a period of 10

. mnutes: The blends were then deasrated wusing a Collin (type 110) .
| aboratory m x&r before being spread on to a rel ease paper to a“thickness

of 0.5mm The plastisols were then gellygd at 185[err] C for

pi eces of size 410nm x 20mm were cut fr&mthe gelled sheet

1 mnute. Test
and placed in a

test oven audiiR@ieas] €o(phblice Thespales) sexT \rapdsEioh) wniks xahl owness
. index of the test sanple was determ ned according to BS2782: Part 5; Method
530A. The tbésul bs snbsequently intdxparated into the chlorinated

polymar. Methods of production of such stabilising

combinacions 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

stabiliser compositions described by the invention can be

used 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 testad in the formulation

given below which can be used for the manufacture of

bottles

Composition A -~ all amounts are given in phr.

Suspension polymerised PVC resin (K-57) 100

Inpact modifier, a co-polymer of

methylmethacrylate butadiene and '

styrene (sold under tha trade name

Paraloid BTA736S) 13
REPLACEMENT SHEET

0 10CT 1996




18 Table 7 Exanple Y.l. after oven stability test in mnutes

0 1 2 3 4 5 6 7 18 28.4 36 46 52
67.4 87.4 * 02 115 19 16 18.6  22.3 30 . 37.3 66
80.4 96.4 20 13.6 14.2 15 1246 - 17.7 28. 2 35 50
21 15.3 17.2 22 28 38.37 53.4 70.9 81 F.
Exanpl es 22- 25 Procass Tabd ekRapabeiteKd®syse a white pi gnented PVC
pl asti sol .

Epoxidised Soya Bean 0il 5

Calcium Stearate : 1

Zinc Stearate 0.7

Tris(nonylphanyl) phosphite 0.3

121g of this mixture was taken as example 1. For
examples 2 and 3, 121g of Composition A was combined wiﬁh
0.02g of stearoylbenzoyl methane (sold under the trade name
Rhodiastab 50) and N-phenyl-3-acetylpyrrolidine-2,4~dione
respectively. |

The mixtures were mixed by hand before being placed dﬁ
an oil heated rolling mill under the conditions described
in Table 1., Aftaer the wmilling time, the samples we;e
removed as sheets. Test pieces of size 410mm x 20mm were
éﬁt £rom the prepared sheets and placed in a test oven at
180°C (Mathis Thermotester Type LTF-ST). The yellowness
index (YI of the test sample) was determined according to
BS2782:Part 5, Mathod 530A. The results are shown in Table
2.

Table 31- Mill Conditions

Roll diameter 110mm

REPLACEMENT SHEET
Front roll temperature 165°C
Back rc.i temperature 161°C 0 10CT 1996
Front roll speed " 26.6 rpm




fonul ati on, stabilised by a Barium Zi nc conposition. Composition F

- Emul sion PVC resin (K-72) 100 D octypht hal ate
50 - Ti tani um di oxi de sol d under o 10 " the trade
nane Ti oxi de RFC-5 Car bonat ed Baril2n Al kyl phenol ate (28% Ba) 0.5
Basi c-zinc octoate (22% Zn) . 0.16 Di phenyl
i sooct yl phosphi t&riction Ratio 0.9 . 1Diphenyl phosphite
0.2 Butoxyethoxyethanol : . 0.21

Nip thickness 0.S5mm
Milling time 3 nins
Ishle 2
Example Y.L after oven test in minutes
2 6 10 14 18 20
1 45 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 the semi~-rigid,
pigmented PVC formulation below, which uses a barium~zinc

stabiliser system.

Composition B

Suspension polymerised PVC resin (K~64) 100
Dioctyl phthalate 27.5
Bpoxidised alkyltallate 3
Stéaric aAcid 0.26

Titanium dioxide (sold as the trade name

REPLACEMENT SHEET
0 10CT 1996




161. 97g of Conposition F were taken as exanple 22.
. 19, For exanples 23-25 this anmount of Conposition F was conmhined with
0. 03g of dibenzoyl nmet hane, 0.03g of N- phenyl - o
"3-acetyl -5-net hyl pyrrolidine-2, 4-di one; 18 03g of N phenyl-"

3-acety|pyrro|id§g§-% -4-di one. These m xtures were treat I n exactly
the sane manner ds F %{ described in section E. The yel |l oWwless indices
are given in tabhenfenyl isooctyl phosphite : 0.67

Diphenyl phdsphite . 0.05

,Basic zinc octoata (22% Zn) 0.12

Carbonated barium alkylphenolate (28% Ba) 0.38
Butoxyethoxyathanol 0.27

71.13g of Composition B was taken as example 4. For
aexanplies 5-% £his amount of Composition B was combined with
0.01g of dibenzoylmethane, 0.01g of N-phenyl-3~
benzoylpyrrolidine~2,4~dione, Compound with structure X,
n=3, N-p-methoxyphenyl-3-acetylpyrrolidine-2,4-dione, and
3—acety1-2,4~dioxotetrahydrothiophen respectively. Thase
mixtures werae treated in an identical manner to that
describad in saction A, apart from the mill nip thickness

which was 0.4mm. The yellowness indlces are given in tahle

3 REPLACEMENT SHEET
' 0 10CT 199

Example Y.1. afler oven test in minutes

. 0 2 4 & 2 10 12 14

4 36 4.6 6.5 139 18.5 22.6 25 26.5

5 33 | 41 | 47| 8 | 1o | 18 | 23 | 238

6 3.6 3.8 4 4.5 6 7 9.4 12.2

7 2.5 3.1 3.1 3.2 17 43 5.6 7.2

8 2.6 2.8 3.1 3.2 3.7 4.6 5.2 6.8

9 29 | 29 | 31 ] 43 | 6 | 105 { 133 | 163




"Table 8 Exanpl e Y.l. after oven stability test in m nutes

.0 2 4 . 6 8 10 22 17.8 29.4 41.8 58.6 70
.76.5 23 10.6 12.6 21.9 52.6 170 78.8 24" 10. 10.5
12.2 20 31 51.5 25 8.2 1414.5 17.7 34.4 51.3 63.4
G Exanpl es 25-27 The exanpl es bel ow use a rigid PVC fornul ation

c Examples 10-13

The example compounds were testad in the semi-rigid,
pigmented PVC formulation using the dynamic mill stability
test. The Barium-2inc 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 142.25g of Composition B combined with 0.02g of
dibenzoylmethane. Examples 10-13 respectively are 142.25¢g
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, 0.02¢g of N-phenyl-3-{2-
(isopropylamino)ethylidene}pyrrolidinae-2,4-dione and 0.02¢g

‘.éf 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 X 30mm were taken from the
mil) at S minute intervals and the yellownass index
msgaured according to the procedure described under
BS2782:Paxrt 5; Method 530A. The results'are shown in Table
5.

Tabhle 4 ~ Mill Conditions

REPLACEMENT SHEET
0 10CT 199

Roll diameter 152mn




stabilised by a butylthiotin stabiliser.
* Suspensi on pol ynegi sed PVC resin (K-57)

nmodi fi er,

. 1.70

a copol ynmer of
but adi ene and styrene
~the trade name P?E@ﬁ?i

Front roll speed

Friction ratio

o Bl ¥ dfisdrature PrOCess Al d (Raraloid K175

Back roll temperature

Nip thickness

.5
15

180°C

Conmposition G
100

20°

28.8 rpm

1.04

1.3mm

Iable 5
Example Y.1. after mill stability test in minutes

0 5 10 15 20 25
4 5.6 12 17.8 20 22,1 | 213
5 38 71 8.7 10.6 143 | 157
10 3.2 3.8 4.6 5.3 + 6.2 7.9
13 3.5 4.0 4.5 53 13 9.4
12 34 42 49 5.9 7.5 9.7
13 3.7 4.4 s1_ [ s7 | 725 | 96

D Examples 14-17

The examples below use a flexibla clear PVC

I mpact
met hyl met hacryl at e,

(sol d under

)

formulation incorporating a calcium/zine stabiliser systen.

Compogition D

Suspension polymerised PVC resin (K-71)

Dioctyl phthalate
Epoxidised alkyltallate

Stearic Acid

REPLACEMENT SHEET

0 10CT 1996

100

45

0.26



Mont ani ¢ Aci d Ester 0.3 Hydr ogenat ed Cast or
+al . 0.5 D butyltin bis (ethylhexylthioglycollate)
1. 5 contalnlng 5% butyltin tris(ethyl hexylthioglycollate) " 109¢g
of this mixture was taken as exanple 2528 26 For exanpl e 26, 109g of

Conposition G n h,O. dibehzoylnethane nd for exanple
27, 109g of mﬁ%ﬁ?ﬁ?ﬁg% Eg"ﬁ/ﬁgyé ﬁﬁ?%%{‘i%&th 0.03g of 1

N—phenyl 3-acet r The m xtuges.,were m xed
by hand and treéte E Qkhgeggfogga tﬁfgectlon A except that_?ﬁzztest oven
was mai nt ai ned cakbbRakell baiciiif ¥SFbOWRHEe (NYKESH)are giyes in

Butoxyethoxyethanol 0.61

75.15g of Composition D was taken as axample 14. For
examples 15-17 this amount of Composition D was combinad
with 0.015g of dibenzoylmethane; 0.015¢g of N-isopropyl-3-
acetylpyrrolidine-2,4~dione and with 0.015 N-benzyi-3-
acetylpyrrolidine—-2,4~dione respectively. These mixtures
were treated in an identical manner to that described in

Section B. The yellowness indicés are given in table 6.

Iable 6
Exémple Y.1. after oven stability test in minutes
0 4 .8 12 16 20 24
14 32 3.6 4.4 6.9 85 | 100 | 103
15 4.0 43 45 5.4 63 7.2 7.5
16 29 29 3.0 50 5.1 7.2 9.0
17 2.6 27 | 34 48 | S0 6.5 8.7

E Examples 18~21

The examples balow use a flexible clear PVC plastisol

formulation with a Barium/Zinc stabiliser system

REPLACEMENT SHEET
0 10CT 1996




tabl e 9. Table 9 Exanpl e Y.l. after oven stability tests

in mnutes 0 6 . 12 18 24 30. 25, 2.5
3.2 3.9 6.6 11.4 16.6 26 7 2.8 3.0 3.9 7.9 11.9 16
27 2.4 3.3 38 63 9 12l
_ ; L g
Emulsion PVC raesin {(K-=72) 100
Dioctylphthalate 50

Carbonated Barium Alkylphenolate (28% Ba) 0.5

Basic zinec octoate (22% 2n) 0.16
Diphenyl isooctyl phosphite 0.9
Diphenyl phosphite 0.2
Butoxyethoxyethanol 0.21

151.97g of Composition E were taken as example 18,
For axamples 19~21 this amount of Composition E was
combined with 0.03g of dibenzoyLmathane; 0.03g of N-benzyl-
3-acetylpyrrolidine~2,4~dione; 0.03g of 3~{2-(4~
mathylphenyl-hydrazine)~ethylidene)~tetronic acid.

i The compositions described above were mixed initially
by hand and then using the laboratory triple roll mi)l for
a pasiod of 10 minutes. The blends were then deaerated
using a Collin (type 110) laboratory mixer before being
spresad on to a release paper to a thickness of 0.5mm. The
plasi:isols were then gelled at 185°C for 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-8T7). The yellowness index of the test sample was
determined according to BS2782:Part 5; Method S30A. The

rasults are shown in table 7.

REPLACEMENT SHEET
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H  Exanpl es 28-30 The exanpl e conmpounds were tested in a flexible

clear PVC.fornmulation stabilised by a Calcium Zinc/Hydrotalcite _solid

system * -Conmposition H Suspension PVC resin (K-71) 100
D octyl phtbal ate 5018 Cal cium Stearate
0.5 - Zinc Stearate _ - 0.5 My/ Al / Zn
Hydr oxycar bonat €&kl d7 under 0.3 :
Example Y.1. after oven stability test in minutes
0 1 2 3 4 5 6 K
18 28.4 36 46 52 67.4 874 102 115
19 6 | 186 | 223 | 30 | 373 | 66 | 804 | 964
20 13.6 14.2 15 16 1.7 28.2 35 S0
21 153 | 172 | 2 | 28 | 383 | s34 | w09 | m
F. Exﬁmples 22~-25
The examples below use a whita pigmented pvC plastiséi
formulation, stabilised by a Barium/Zinc composition.
Composition F . REPLACEMENT SHE
\—0 10CT 1996
Emulsion PVC resin (K-72) 100
Dioctyphthalate | 50
Titanium dioxide sold under ' 10

the trade name Tioxide RFC-5

Carbonated Barium Alkylphenolate (28% Ba) 0.5

Basic zinc 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.



the trade nanme of Al cam zer 4) Bi sphenol A

0.1 : Tri s(nonyl phenyl) phosphite 1.0 152. 4g of
Conposi tion H were taken as exanple 28. For exanple 29, 152.4g of
Composition H were conbined with 0.025g of benzoyl stearoyl. net hane. For
exanple 30, 152.4g of Conposition H were conbined with 0.025g of

N phenyl - 3- acetyl-pyrrolidine-2,4-didh%T These m xtures were treated in

an ) dont ogl, Tminen £ 403l UEREL BRSLD SEORbRPoBLe1Iho UG Oness

combined with 0.03g of dibenzoylmethane, 0.03g of N-phenyl-
3-acetyl-5-methylpyrrolidine-2,4-dione; 0.03¢g of N-phenyl=-
3~acetylpyrraolidine-2,~4~dione. These mixtures were
trested in exactly the same manner as that described in

section E. The yallowness indices are given in table 8.

Table 8
Example Y.L after oven stability test in minutes
0 2 4 6 8 10
22 17.8 294 41.8 58.6 70 76.5
23 10.6 12,6 219 52.6 70 | 788
24 10, 10.5 12.2 20 31 515
25 8.2 14.5 17.7 344 | 513 | 634
REPLACEMENT SHEET
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" The examples below use a rigid PVC formulation
stabilised by a butylthiotin stabiliser.

Composition G

Suspension polymerised PVC resin (K-57) 100
Impact modifier, a copolymer of 5

methylmethacrylata, butadiene and styrene




3N

[N

2

n
.4
.1

ute

S
9.
1

Tabl e 10

c
5

10.0 ~ 15.5
1.5 3.6

0
6.8

Exanpl e

5
29

Y. I.

10

 Bfanpl es 31-35

1.4

after oven stability test in
15

2.3

20

4.2

..:2..8- .l ":.-' ‘0' 6
5.7 8.0 30

(sold under tha trade name Paraloid BTA736S)

Procaess Aid (Paraloid K1785)

Montanic Acid Ester

Hydrogenated Castor Oil

Dibutyltin bis(ethylhexylthioglycollate)

1.70
0.3
0.5

1.5

containing 5% butyltin tris(ethylhexylthioglycollate)

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

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

of dibenzoylmethane and for example 27, 109g of Composition

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

2,4~dione.

The mixtures were mixed by hand and treated as

described in saction A except that the test oven was

naintained at 185¢C.

The yellowness indices are given inm

.table 9.
REPLACEREMT SHEET
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BExample Y.L after oven stability tests in minutes

0 6 12 18 24 30
25 2.5 32 3.9 66 | 114 | 166
26 2.8 3.0 3.9 79 {119} 16
27 2.4 33 3. 6.3 9 12.6 '




Jhe exanpl e conmpounds were tested in a filled plastisol PVC fornmulation
stabilised by .a:liquid bariunfzinc system Conposi tion

Ermul sion PVC résin (K-79) . 100 Cal ‘ci um~car bonat e
50 Di octyl pht hal ate 21 60 - Car bonat ed
Bariunralkylpnenomydﬁéﬁgg/ a 0.5 Basi c zinc octoate (22% Zn)
0.16 D phenyl 1 sooct pﬁgéphite ' 0.9 Di phenyl
phosphite 0.2

The example compounds were tested in a flexible clear

PVC formulation stabilised by a Calcium/zinc/uydrotalcite
solid syatem.

Compogition H

Suspension PVC resin (K=71) 100
Dioctyl phthalate : 50

Calcium Stearate 0.5
Zinc Stearate 0.5

Mg/Al/Zn Bydroxycarbonate (sold under o¢.3
the trade name of Alcamizer 4)

Bisphenol A 0.1
Tris(nonylphenyl) phosphite 1.0

152.4g of Coyposition H were taken as example 28. For
example 29, 152.4q of Composition H were comhined with
0.025g of benzoylstearoyl methane. For example 30, 152.4gq
of Composition H were combined with 0.025g of N-phenyl-3-
acetyl-pyrrolidine-2, 4-dione. These mixtures were treatad
in an identical manner to that described in section A. The

Yellowness indices are given in table 10

REPLACEMENT SHEET
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But oxyet hoxyet hanol : 0.2

23 Conposition | was mxed in a paddle mxer for 7 mnutes. 105.98g
of Conposition | was taken as exanple 31. For exanples 32-35 thi's anount
of Conposition | was combined with 0.0325g of di benzoyl net hane, 0.0125g of
N- benzyl-3-ac§éﬁIP¥rrolidine-2,4-dione,_0.0059 of N-benzyl - 3-

acetyl pyrrolidi : one, 0.005g of N-phenyl - 3[ 2-

i sopropyl am no) et hyl i di ne] pyrrolidine-2,4-dione. These mxtures were

pl aced on an oil heated rolling mll under the conditions described in
Tabl e 11

Example Y.1. afler oven stability test in minutes
0 5 10 15 20
28 06 | 14 | 95 | 100 | 155
29 14 | 23 | a2 | s7 | 80
30 01 { 15 | 15| 36 | 68 -
‘ REPLACEMENT SHEET

0 10CT 1996

I Examples 31-35

The example compounds were tested in a filled
plastisol PVC formulation stabilised by a liquid

barium/zinc system.

Composition I

Emulsion PVC resin (K=79) 100
Calcium carbonate 50
Dioctylphthalate 60

Carbonated Barium alkylphenolate (28% Ba) 0.5

Basic zinc octoate (22% Zn) 0.16
Piphenyl isooctylphosphite 0.9
Diphenyl phosphite 0.2,

Butoxyethoxyethanol 0.2




Table 11 Rol | Di ameter _ 110mm Front roll tenperature

- 160[err]C - _ Back roll tenperature 160[err]C Front roll..speed
26.6 rpm Friction ratio - 1.10 Ni p thicknéess
0. 4mm MIling time 2 BBnutes Test pieces were cut

fromthe preparegd_sheeis. and | aced in . a test en at 190[err]C (Mathis
- Ther not est er LTFgomp:ﬁﬁitJ‘I% Iyé’%gbm P'HchQ&daXé plxen for Thbl e 12.

minutes. 105.98g of Composition I was taken as example 3).
For examples 32-35 this amount of Composition I was
combined with 0.0125g of dibenzoylmethane, 0.0125¢ of N-
ben2yl-3-acetylpyrrolidine~2,4-dione, 0.005g of N-benzyl-3-
acetylpyrrolidine~2,4~dione, 0.005g of N-phenyl~3{2~
isopropylamino)ethylidine)pyrrolidine~2,4-dione. These
mixtures were placed on an oil heated rolling mill under -

the conditions describad in Table 11

Table 11

REPLACEMENT SHERT
Roll Diametar 110mm 0 10CT 199%
Front roll temparature 160°C

Back roll temperature 160¢C

Front roll speed 26.6 rpm
Friction ratio 1.10

Nip thickness 0.4mm
Milling time 2 minutes

Test pieces were cut from the prepared sheets and
placed in a test oven at 190°C (Mathis Thermotester LTP-

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



24

, 35

14.5

‘13
16.6
50. 6

Tabl e 12 Yl after tine in oven in mns
* Exanpl e 0 . 2 4 6 8 10 12 31
- 19 30.9 44. 3 57.3 70 88.2 32 11.1 _11.8
- 16.7 26. 4 40. 8 59.4 33 9.2 10.9 11.9 13. 4
20.5 - 31.4 34 10.7 122 15.8  19.1 27.9 35.7
12.8 161able 22 29. 4 39.4 46. 2 56. 3
Y1 after time in oven int mins
Example 0 2 4 6 8 10 12
k)| 14.5 19 309 443 573 70 882
32 1.1 118 13 167 264 40.8 59.4
33 9.5 109 119 134 16.6 205 31.4
34 10.7 122 15.8 19.1 27.9 357 50.6
35 12.3 16.6 24 294 394 462 5$6.3
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CLAI M5 1. A—COWﬁ6§TTTbn based on polymers and/or co-polynmers of vinyl

chloride co ng conpounds, expressed by weight relative
to the wei gﬂl /co pol ymers: (a) fromO.1%to 5% of one
e s&lt§ a d/ or

or nore orga one or 2@re dival ent netal salts of a
carbaxylic acid or phenol; and (b) from0.001%to 5% of one or nore
organi ¢ conpounds of

GLAINS

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 carboxylic acid or

phenol; and

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

the general formula

Ry O
N 3 ‘ REPLACEMENT SHEET
] Compound & -
0 10CT 1996
H R

in which R, represents a linear or branched alkylene or

alkenylene radical having up to 20 carbon atoms, an
aralkylene radical having from 7 to 20 carbon atoms or an
aryiene or cycloalkylene radical having from 6 to 20 carbon
atoms, the cycloalkylene radicals optionally containing
carhon-carbon double bonds; these radicals optionally being

unsubstitutad or substituted, by one or more halogen atoms



the general formula [err] in which Rerr] represents a
- linear or ‘branched al kyl ene or al kenyl ene radical having up to 20 carbon
atons, an arallkylene radical having from7 to 20 carbon atons or an
aryl ene or cycl oal kyl ene radi cal having2érom6 to 20 carbon atons, the
cycl oal kyl ene radi cals optionally containing.

or hydroxyl groups or, for aryl or cycloalkylene radicals,

by one or more methyl, ethyl, or methoxy radicals, the

above mentiomed radicals optionally also being modified by

the presence in an aliphatic chain of one or more -0-, -CO-

or -C0, chain members; R, and R, are defined as R, or H and

can be the same or different; A is either 0, S or NR,, 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, represants the following:

M
| , N—g, REPLACEMENT SHEET
l;l o] 0 10CT 1996
(ck),
¥

wherein n is an integer 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 of the general formula of 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:

”"////////’//’ heet Has Been
\\\\\\\\\\\‘\\“‘\\\\‘\“\\“\ | \\ll\l\\\lll\\l\\l\lm




carbon-carbon doubl e bonds; these radicals optionally being unsubstituted

-or substituted, by one or nore hal ogen atons
26 or hydroxyl groups or, for aryl or cycloal kyl ene radi cal s, by one or

nore nmethyl, ethyl or nethoxy radicals, ti#g above nentioned -radical s

optionally also being nodified by the pré&Sénce in an aliphatic chain of one

or nore -G, -CO or -CJerr]- chain menbers; Rerr] and Rlerr] are defined
be the sane or dlfferent Ais either O S or

Negerr] . R PR Y stprrminmsopbsidsacypymoliins Rldisid. T €pr esets O
m(ra(rair]n CI%{ eW’sﬂﬁltﬂ-aMQﬂfH&ﬂP?’ blidihea qejnénréed as Rlerr] Hor A9 NRLerr]
-p-methoxyphenyl-:)-ace:ylpyrrohdme-z.4-dtone.

N-benzyl-B~acetylpyrro!idine-2,4-dione.
N-isopropyl-3-acetylpyrrolidine-2.4-dione.
N-phenyl-3-acetylpyrrolidine.2 .4-dione,

. 3—[2-15-methylphenylhydrwne)-ethyhdenc}-tctromc acid ,
N-methyl-3-acetylpyrrolidine-2 \4-dione,
N-phenyl-3.[2-(i sopropylammo)ethyhdene] -pyrrolidine-2 4-dione ,
N-, p—me:hylphenyl-S-acetylpyrrohdme—2 ,4-dione,
3-[2-(4-methylphenyl—hydrazxnc)-ethyhdcne]-tetromc acid .-
N*phlmyl-:i-bcnzoylpyxrol_idine—2,4-dicnc ‘

3-acetyltetrahydrothiophen—2,4-dione. or

Where pm=] 15 2 25,3,3.5,4,4.5. or 5.

4. A composition as claimed in claim 1, wherein the
orgaanic compound of the deneral formula of Compound A
comprises the following substituents: R,=alkyl, R,=0
Ry=R,=H and A<NR, where R,=phenyl. o

g



- wherein nis

I's defined as H@srBeH;RggraLe@[ err] represents the followi ng: [err]

an n 1 and 10. with the exceptian:that
when Rl err] =0 ﬂl}!&e A corrp05|t|on as claimed in claiml, wherein
“the corrp05|t|on conpr i fromO0.00@8 to 1% by wei ght of an organic

: conpound of the general fqQrrmula o A relative to the weight of
,polrrsrrgrs/ccr“ Agﬁaw c:).on as cia:.medcgn cij m 1, wherein the g

organic compound of the general formula 6f Compound A
comprises the following substituants: A=NR,, R,=methyl,
R,=0, 'Ry=R,~H where 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 compaund‘ of the general formula of Compound A
comprises the following substituents: A=NR,, R,=methyl,
R,*0, R,=mathyl, 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, R,wk‘su,. R,=»NH-alkyl and when R,=N-alkyl.

8. 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

REPLACEMENT SHEET
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3. A conposition as clained in claim1 and 2, wherein t he organic
conpound of the general fornmula Conpound A conprises any- of the
fol'l owi ng:

N- phenyl - 3-[ 2- |sopropylan1ne)ethyl|den§ﬁ pyrrolldlne 2, 4- di one.
N- phenyl - 3- acet | - 5- et hylLp 2, 4- d|
N p- met hox FiSHETySe8. aﬂgtéf §$ #?iﬂqé}%§11 H@' cadmium, zinc,

: ﬁ?ggéygpylﬁggﬁp}’ﬁg&*gwﬁl new}%olﬁes' barium<cadmium salts,

N- phenyl -3 L 0 € .
3-[2-(4- ne?ﬁ%?p e%% Eygégg?ngg éﬁ%###ﬁiﬁﬁﬁg-fggfgnlc aci d,

. N- net hyl - 3-acetyl pyrrol i di ne-2, 4-di one,

11. A composition as claimed in any preceding claim,
wherein the composition further comprises carboxylic acid.
salts of at least one monovalent metal and/or trivalent

metal.

12. A composition as claimed in any preceding claim,
wherein the divalent maetal salt comprises any of the
following: acetate, ethyl hexanocate, octoate, stearate,
oleste, laurate, palmitate, myristate, ricinoleate,
benzoate (includin§ alkyl substituted benzoate)
phthalate, phenate or nonyl phenate.

_¥3. A composition as claimed in any preceding claim,
ﬁherein the composition further comprises at least one
inorganic metal derivatives from the fallowing: oxides,
carkonates, snlphaéas, perchlorates, magnesium/aluminium
and magnesium/aluminium/zinc hydroxycarbonates,
calcium/aluminium hydroxycarbonates, calcium/aluminium

hydroxyphosphite products.

REPLACEMENT SHEET
0 10CT 1996

A M .

N —————




- N-phenyl -3-[2-(isopropyl am no) et hyl i dene] - pyrroi di ne-2, 4-di one,
N- p- met hyl phenyl - 3-acet yl pyrrol i di ne- 2, 4-di one,
3-[2(4- met hyl phenyl - hydr azi ne) - et hyl i dene] -tetronic acid ,
N- phenyl - 3- benzoyl pyrrol i di ne- 2, 4-di one, :
3-acetyl tetrahydrot hi ophen-2, 4-di one, or fierr] wher e n
=15 2, 2.5 3, 3.5 4, 4.5 or 5.

ABSTRACT
STABILISED VINYL CHLORINE COMPOSITION

A composition based on polymers and/or co-polymers of vinyl chloride comprises 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 carboxylic acid or phenol; and (b) from 0.001 % to 5 % of one or more organic compounds
of general formula (Compound A) in which R1 represents a linear or branched alkylene or
alkenylene radical having up to 20 carbon atoms, an aralkylene radical having from 7 to 20
carbon atoms or an arylene or cycloalkylene radical having from 6 to 20 carbon atoms, the
cycloalkylene radicals optionally containing carbon-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, by one or more methyl, ethyl or methoxy radicals, the
above mentioned radicals optionally also being modified by the presence in an aliphatic chain
of one or more -0, -CO- or <COz2- chain members; R3 and R4 are defined as R1 or H and can
be the same or different; A is either O, S or NR7, with R7 defined as Ri or H; with the
exception that when Rz = O, A # O; and Rz represents O, NRs or NNHRs wherein Rs is
defined as R1 H or C(S)NHRs wherein Rs is defined as R or H; or R2 represents formula (1)
wherein n is an integer between 1 and 10.
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4, *
t he general

Rl err] =al kyl ,
28 5.
conmpound of the

by one or more methyl,

A corrp05|t|on as claimed in claim1l, wherei.
formul a of Conpound A,
R err] =0

Acorrp03|t|on as claimed in claiml1,

R[err]—R[err]—

9RReEAE T PRET Ry

Compound A
3
REPLACED

conprises t
H and AxN

ethyl or methoxy radicals,

t he.__organic corrpgy__ﬁ"gf”’”

f’»cﬂi‘i O ngrsubsti i ENtH "
érr] Wnerg .»ej_r]_.:phenyl

the

above mentioned radicals optionally also being modified,

by the presence in an aliphatic chain of one or more -0-,

-CO- or —CO2- chain members; Rs and Rs«+ are defined as R: or

H and can be the same or different; A is either 0, 8 or

NR7,

with R7 defined as Ri1 or H;

with the exception that

when Rz = O, AO; and Rz represents O, NRs or NNHRs wherein
Rs is defined as Ri, H or C(S)NHRs wherein Rs is defined as

Ri1 or H; or R2 represents the following:

REPLACEMENT SHEET
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wherein n is an integer between 1 and 10.

Preferably the composition comprises from 0.001% to

1% of compound A.

Amongst these compounds “A”

following:

can be mentioned the

This Sheet Has Been

LTI



COﬂpri§bs t he fol |l owi ng substi tuents: A=NR[ err],
Rerr}=methyl, Rerr]=0 Rerr]=Rerr]=H where R err]=al kyl, aralkyl or

substituted phenyl . 6. A conposition as clained in claiml1, wherein

t he organi ¢ conpound of the general fornula of e

conprises the follow ng substituents: A=NR[err], R e 3& T AT —
Rlerr]=0 Rerr]=Rerr]=H, R err]=phengb. 7. A /f" EEMimed
in claiml, wherein the or gani ¢ conpound of the YEBr mul af of
Compound A conpri ses t he fol |l owi ng substituents: |
Rlerr]=nethyl, Rerr]=0 Rerr]=nethyl, Rerr]=H R err]=phenyl. 8. A

conposition as clained in claiml1, wherein the organi ¢ conpound of
the gener aPF fRYSEPAEYLf IESHPB AR, Afor ar¥dnpri syslepdkydensuragicals,

e el e, mor i o e BhhokgRudiadle, che
above mentioned radicals optionally alsoc being modified by
the presence in an aliphatic chain of one or more -0-,
~CO~- or —CO2- chain members; Rs and R4« are defined as Ri or
H and can be the same or different; A is either O, 8§ or
NR7, with R7 defined as Ri or H; and Rz represents O, NRs or
NNHRs wherein Rs is defined as Ri H or C(S)NHRs wherein Rs

is defined as R1 or H; or Rz represents the following:

Ms
N N\m - |REPLACEMENT SHEET
h(H—g/C) © 1 1AUG 1999
4}4

wherein n is an integer between 1 and 10.

with the exception that when R2=0, A#0;

2, A composi'tion as claimed in ¢laim 1, wherein the
composition comprises from 0.001% to 1% by weight of
an organic compound of the general formula of
Compound A relative to the weight of polymers/co-
polymers.

3. A composition as claimed in c¢laim 1 and 2, wherein
the organic compound of the general formula Compound

A comprises any of the following:

-

i

- This Sheet Has Been Rep!
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9.5 A “conpositi
organotin salt
octyl tin carboxy
10. A compositi(

conponent of the

PEA BT SAEET 2" preceding claim wherein the

foll owing: methyl=,. butyl-, or

mal ef ¢ aC| d hal f ester or mercaptigester; qaﬂ'{f@r
N as1 3%5&9{9 9i n} ahy preceding claim . V\herqj,ﬁ!;\kﬁ-) met aj
Lval ent netal{splt

conpri ses any of

or |lead salts,
sal ts.

10.

the fol I oW iy

A composition as claimed in c¢laim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR7,
Ri=methyl, Rz=0, Rs=R«=H where Rr=alkyl, aralkyl or
substituted phenyl.

A composition as claimed in claim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR7, Ri=aryl,
Re2=0, Rs=Rs4=H, Rr=phenyl.

A composition as c¢laimed in claim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR7,
Ri=methyl, Rz=0, Rs=methyl, Ra=H, Rr=phenyl.

A composition as claimed in c¢laim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=N-phenyl,
Ri=methyl, Rs=Ra=H, R2=NH-alkyl and when R2=N-alkyl.

A composition as c¢laimed in any preceding claim,
wherein the organotin salt comprises any of the
following: methyl-, butyl-, or octyltin carboxylate,

maleic acid half ester or mercaptoester salts.

A composition as claimed in any preceding claim,

wherein the metal component of the divalent metal salt

/ .
This Sheet Has Been Reﬂlaced

\\l\\ll\\\\l\\lll\ll\l\l\\\!l\ I

ri u@8 cadmi um zinc, calcium nagnesium
s, bariumzinc salts or cal ciumzinc



11.- .A conposition as claimed in any precedi ngicranm—wherei-n t-he
conposition further conprises carborlic acid. - aé{'@j‘_g}j[‘:‘_'-a't““-"*F[éas‘-ﬁ‘iiéﬁ'é SG
monoval ent nmetal and/or trivalent netal. 12} A CompdSition:-bd. ¢l ghemd=i n
any preceding claim wherein the divalent netfal. salt""donptisels2any @izt ge
fol lowing: acetate, ethyl hexarnoate, @@toate, $tearat&: oleate, rJ pukate,

palmitate, nyristate, ricinoleate, benzoate gl hel'dding al kyt:dsubgt pdaped
¢

benzoate) phthal ate, phenate or nonyl phenat¢. 13. A conposition as

claimed in any preceding claim wherein the ¢oiposi t_'j._Oﬁj:i&:til_’;t-rbe%ﬁqugﬁpri ses

at | east one TR L L
by one or more methyl, ethyl or methoxy radicals, the

above mentioned radicals optionally also being modified,
by the presence in an aliphatic chain of one or more -0O-,
-CO- or —CO2- chain members; R: and R« are defined as R: or
H and can be the same or different; A is either O, 8§ or
NR?, with R defined as Ri or H; with the exception that
when Rz = O, AO; and R: represents O, NRs or NNHRs wherein
Rs is defined as Ri, H or C(S)NHRe wherein Rs is defined as

Ri1 or H; or Rz represents the following:

Ma REPLACEMENT SHEET
! 13 DEC 2000
N R,
n(H,C)
/

wherein n is an integer between 1 and 10.

Preferably the composition comprises from 0.001% to
1% of compound A.

Amongst these compounds “A” can be mentioned the

following:

BokSPh—be HES



i norgani ¢ netal derivatives fromthe foll ow ng: oxides, carbonates,
sul phates, perchlorates, magnesi unf al um ni'um *‘and nmagnesi uni al umi ni uni zi nc
hydr oxycar bonat es, cal ci unf al umi ni um hydr oxycar bonat es, cal ci um al umi ni um
hydr oxyphosphi t e products.

26

or hydroxyl groups or, for aryl or cycloalkylene radicals,
by one or more methyl, ethyl or methoxy radicals, the
above mentioned radicals optionally also being modified by
the presence in an aliphatic chain of one or more -0O-,
-CO~ or —COz2- chain members; Ra and R4 are defined as Ri or
H and can be the same or different; A is either O, S or
NR7, with R7 defined as Ri1 or H; and Rz represents O, NRs or
NNHRs wherein Rs is defined as Ri H or C({S)NHR¢ wherein Rs

is defined as R1 or H; or Rz represents the following:

Me,
’ N\m REPLACEMENT SHEET
n(Hz/c) o 13 DEC 2000
pa

wherein n is an integer between 1 and 10.

with the exception that when Re=0, A#O;

2. A composition as claimed in claim 1, wherein the
composition comprises from 0.001% to 1% by weight of
an organic compound of the general formula of
Compound A relative to the weight of polymers/co-
polymers.

3. A composition as claimed in claim 1 and 2, wherein

the organic compound of the general formula Compound
A comprises any of the following:

e

T CLLE



5.

10.

s
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A composition as claimed in c¢laim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR7,
Ri=methyl, R2=0, R:=R«=H where Rm=alkyl, aralkyl or
substituted phenyl.

A composition as c¢laimed in c¢laim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR7y, Ri=aryl,
R2=0, Rs=R4=H, Ry=phenyl.

A compositicon as claimed in claim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=NR7,
Ri=methyl, R2=0, Rs=methyl, R«=H, Rr=phenyl.

A composition as c¢laimed in c¢laim 1, wherein the
organic compound of the general formula of Compound A
comprises the following substituents: A=N-phenyl,
Ri=methyl, Rs=R«=H, Re=NH-alkyl and when Rz=N-alkyl.

A composition as claimed in any preceding claim,
wherein the organotin salt comprises any of the
following: methyl-, butyl-, or octyltin carboxylate,

maleic acid half ester or mercaptoester salts.

A composition as claimed in any preceding c¢laim,

wherein the metal component of the divalent metal salt

A




