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STABILISEP VINXL CHLQRIDE CQMPQSITIQN 

The present invention relates to stabili$ed vinyl 

chlc1ride polymer compositions • 

Many articles are made by moulding, extruding and 

cast.ing polymers and co-polymers of vinyl chloride. These 

procesaas involve heating the polymer or co-polymer to 

·temi;:1e:ratures in the order of 1aoec to 200°c. At su.ch 

temi:1eraturee the vinyl chloride polymers and co-polymers 

uncltairgc considerable degradation, resulting in an adverse 

colo·ur change. The hiqh temperatures further:- adversely 

affect the mechanical properties of the end product. 

To overcome suoh problems, inorganic salts as well as 

carboxylic acid salts of metals have been added to the PVC. 

The performance of such materials in retarding the 

deqradation of the polymer is enhanced by the further 

addition of co-stabilisinq additives such as 

organophosphitas, epoxidised esters or oils, hindered 

phenolic antioxidants and polyols. 

United States Patents 2,307,075 and 2,669,548 describe 

the beneficial effects of adding metal chelates of 

dicarbonyl COl'ApOunds to tha PVC, whereas GB 1511621 

describes the f urthar improvements offered by a stabilising 

composition comprisinq divalent metal salts of carboxylic 

acids together wi~h an organic diaarbonyl 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 eo-polymars of vinyl 

chloride comprising the following compounds, expressed by 

weic;;-ht relative to the we.i.9b.t of polymer.ra/oo-polym.ers: 

{a) from 0.1\ to 5% of one or more orqanotin salts and/or 

one or more divalent metal salts of a carboxylic acid or 

pher..ol 1 and 

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

the general f o:rmula: 

0 

in which R1 represents a linear or branched alkylena or 

alkEniylena radical having up to 20 carbon atoms, an 

ara~.kylene radical having from ? to 20 carbon atoms or an 

aryJ.ene or cycloalkylene radical having from 6 to 20 carbon 

ato1!lS, the cycloalkylene radicals optionally containing 

carbon-carbon double bonds; these radicals optionally beinq 

uns11bstituted or substituted, by one or more halogen atoms 

or hydroxyl groups or, for aryl or c:ycl~"1~l~~e radicals, 

iiiiU~ 
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by cine or more methyl, ethyl or methoxy rac.Uea.ls, the above 

ment.ioned radicals optionally also being modified, by the 

pres:ence in an aliphatic chain of one or more -o-, -co- or 

-Co2- chain members; R, and R4 are defined as R, or H and can 

be the same or different; A is either o, S or Nit,, with n,. 

defined as R1 or R; with the exception that when ~ = o, 

AIO; and ~ represents o, N'lls or NNHR5 wherein R5 is defined 

as ~,, H or c ( S) NHR6 wherein R6 is defined as R, or H; or ~ 

rep:r:esents the following: 

H~N-.A, 
i 0 

lc;'i~~ 
"' I 

wherein n is an integer between l and 10. 

Preferably the composition comprises from 0.001% to 

1\ of compound A. 

Amongst these compounds 11.An can be mentioned tha 

following: 

11:37 
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N~phenyl-3~[2~i$0propylamine)ethy1idene]~pyrrolidine-2,4·dione, 

N-phenyl-3-acetyl*S-methylpyrrolidine-2,4-dione, 

N-p-rnethoxyphenyl-3"acetylpyrrolidine-2.4-dione, 

N·benzyl·3-acetytpyrroUdine~2,4-d.ione. 

N-isopropyl-3-aeetylpyrrolidine-2,4-dione, 

N-phenyl·3-acetylpyrrolidine-2, 4-dione, 

3··£2-(4 .. methylpben.ylhydra.zine)-ethylidene]-tetronic aciq / 

1'f .. methyl-3-acetylpytt01idine--:2.,4-dione .. 

N-phenyl-3·[2..(isopropylamino)etbylidene ]-pyrrolidine-2,4-dione , 

l'tf.j>-methylphenyl-3·acetylpyrrolidine-2.4-dione , 

3-[2-{ 4-methylphenyl-hydrazine)-ethyiidene]-tetronic acid , 

?tf .. phenyl-3.{1enzoylpyrrolidine-2,4-dione , 

3-acer.yltetrahydrothiophen-2, 4-dione , or 

@yf~ 
I 
(C~) 

S'.fRUC~RE X 

2 

where n • 1. l.S, 2. 2.5, 3, :t.S. 4. 4.S. or S. 

The best all round performance is obtained with the 

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

B). 

iiiiU 
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CgmpoundB 

Thus relating back to the general formula A; a,•alkyl, 

~-o, ~=R ~ •H and A•NR, where a.,•pbeny l. 

Favourable results have also, however, been obtained 

witb the following products:-

(a) A•Na.,, a.,•methyl,. Rz•O, R3•R4•H where Ry-methyl, 

iso1>ropyl, benzyl, p-tolyl and p-methoxyphanyl i.e. where 

R.,-alkyl, arallc.yl and substituted phenyl respectively; 

(d) A•N•phenyl, R1-methyl, ~·R,•H, ~ ... NB--alkyl and when 

~·N-alkyl. 

The synthesis of the pyrrolidine compounds named above 

is described by R N Lacey in J.Cbem.Soc. 1954,. pages 850-

854, The synthesis of the tetronic acid derivatives is 

des<:ribed in J.Cham.soc:. 1943, pages 241-242 by w Baker, K 

D Gl:ice and A B A Jansen and of the 

\iii ii 
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3-ace·tyltetrahydrot.hiophen-2, 4-clione in .J .Chem. Soc 1966, 

pages 1so1-1sos. 

The heat stability of the compounds mentioned above in 

polyvinyl chloride formulations have been established. 

The pb.rase "compositions based on polyvinyl chloride" 

used herein should be understood to include compositions 

c:omp·risinq any homopolymer of co-polymer of vinyl chloride 

including chlorinated vinyl chloride polymers and 

optionally any adjuvants employed to facilitate processing 

or t.o enhance the properties of the end product. 

Any suitable organotin salt may be used such as 

methyl-, butyl-, and octyltin carboxylate, maleic acid half 

estEi!r and :mercaptoester salts. 

The divalent metal salts of carboxylic acids 

pre:l:erably comprise barium, cadraiwn, zinc, calciwu, 

mag.r:1esi um or (less desirably) lead salts of saturated or 

uns&turated aliphatic acid or aromatic acids. In the case 

of 2:inc, basic (acid deficient) sal t.s may optionally be 

empl.oyed. BariUlll and calcium salts of phenol or substituted 

phenols and optionally basic (carbonated) phenate and 

carl:)oxylate salts of these metals can also be employed. 

The metal salts are preferably provided in combinations 

sucl1 as bariwn-eadm.ium salts, barium-zinc salts or calcium-

zinc:: salts. Suitable salts include acetates, ethyl 

11:38 
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hCJxanoates, octoates, stearates, oleates, laura.tea, 

palntltates, myristates, ricinoleats, ben:toates (including 

alky.L substituted benzoates) phthalat.es, phenatas and nonyl 

phen;ates. optionally these divalent metal salts can be 

used in combination with carboxylic acid salts of 

mono·valent metals, for example sodium, potassium and/or 

tri,,..alent metalsr for example aluminium. . !'urthennore, 

inorganic metal salts can be included. Such products can 

be o:x:ides 1 carbonates, sulphates, perchlorate•, 

magnesiwn/alWllinium and .ma9n~sium/aluminium/zine 

hydrcxycarbonates, calcium/aluminium hydrcxycarbonates, 

caleium/alum.inium hydroxyphosphite products. 

Optional adjuvants include any of the following: 

organophosphite esters, for example triaryl phospbites such 

as triphenyl phosphite, tris(nonylphenyl)phosphite, 

tris(2,4-di-t-butylphenyl)phosphita, alkaryl phosphites 

such as monooctyl diphenylphosphite, dioctylphenyl 

pbosphite, mixed alkyl nonylphenyl phosphites, trialkyl 

phosphites such as tridecyl pbosphite, trioleyl phosphite, 

tris-tearyl phosphite, oliqo phosphites such as those based 

on E••ntaerythritol, ·dipropylene glycerol and bisphenols. 

Antioxidants, for example, phenolic antioxidants such 
as ~:, 6-di-t•butyl-4-methylphenol_, styrenated. phenol, 2,2'­

metbylene bis(4-methyl ... E-t-butylphenol}, 2,2'-bis-(4'"' 

hydroxyphenol) propane, octadecyl-3-(3', s'-di-t-butyl-4-

11:39 

.. ·-· ·--· ···------ ··----··-·----



------ ----------··---------------~~---------~~~------
+44-161-832-4905 WILSON GL'Nr-~ M' CAW 139 P12 22.02.96 

WO 951:1673t 

8 

hydroxyphenol) propionate, pentaerythritol tetrakis [3',s'­

di-t-butyl-4-hydroxyphenol)propionateJ. 

Ultraviolet absorbers, for example benzophenones such 

as 2~hydroxy-4-methoxybenzophenone, 2~hydroxy-4-

octoxybenzopbenone, benzotriazoles such as 2-(2'-hydroxy-s·­

aetbylphanyl)benzctriazole, salicylates such as phenyl 

salieylate, nickel salts such as nickel bis(octylphenyl 

sulphide) and nJ.ckel bis [ o-ethy l ( 3 , s-d1-t-buty l-4-

hydroxybenzyl)) phosphonate, hindered amines such as 

bis(2,2,6,6-tetraJnathylpiperidinyl~4)sebacate. 

Polyol co-stabilisers such as pentaerythritol, 

dipentaarythritol, tris(hydroxyethyl) isocyanurate, 

manc-itol, sorbitol, trimethylolpropane, qlycerol, propylene 

9lyc·ol, ditrim.ethylolpropane and the esters of these 

prod.ucts formed with aliphatic and &rOll\atic monocarboxylic: 

or c~icarboxylic acids. 

Antistatic aqents such as ethylene condensates, 

carJ:,owax, glycerol monostea.rate, alkylsulphonates. 

Lubricants such as calcium stearate, zinc stearate, 

f att:y acid esters and amides, di.stearyl phthalate, stea.z:yl 

alc(>hol, stearic ac::id, polyethylene wax. 

Flame retardants such as antimony trioxide, aluminium 

hydi:oxide, zinc stannat.e .. 

iii UT 
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The homopolymers and co-polymers can be used in ri9id 

or tlexible formulations. In flexible formulations 

eo:nunonly used :plasticisers include .. for example, phthalic 

acic. asters such as dimethyl phthalate, dibutyl pbthalate, 

dioc·tyl phthalate, diisodec:yl phthalate, aliphatic 

monc1basic acid asters auch as butyl oleate, glycerol 

monc1leate, butyl stearate, octyl st.earate, butyl epoxy 

steaire.te, octyl epoxy stearate, epoxidised soya bean oil, 

epo:acidised linseed oil, aliphatic dibasic acid esters such 

as diisodecyl adipate, dioctyl adipat.e, dibutyl adipate, 

higher molecular weiqht (polymeric plasticisers) based on 

dibasic acids would also be included, as would trimellitate 

e$turs and phosphoric acid esters such as tributyl 

pho1sphate, triphenyl phosphate, tri-2-ethylbexyl phosphate. 

In rigid formulations it is possible to include impact 

mod.tfiers such as, for example, chlorinated polyethylene, 

but.adiene/styrene co-polymers or butadiene/styrene/ 

acr~lonitrile terpolymers. Acrylic impact modifiers and 

pro·:ess aids ean also be included. 

Miscellaneous additives such as fillers and pigments 

could be used in both the flexible and riqid polymer 

applications. 

The stabilisers according to the invention can be 

1ncorporated at the same time as the other adjuvants. 

Alternatively, they may be combined with certain of the 

iriiiii1UT 
·-· -- ---· - -· ---- - -· -
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addj.tives to produce a stabiliser composition wb1ch can 

then be sUbsequent.ly incorporated into the chlorinated 

pol~rmar. Methods of production of such. stabilising 

coml:>inations are well known within the industry. 

Various methods are available for the processing of 

stabilised PVC formulations these include calendering, 

rot.attional moulding, spread coating, slush moulding, 

extx·usion, injection moulding, blow-moulding. The 

stal:tiliser compositions described by the invent~on can be 

used in accordance with each of these techniques. 

The following examples provide additional infonnation 

to :f:urther illustrate tha invention. 

Examples l-3 

A The sample compounds were tested in the formulation 

givetn .below which can be used for the manufacture of 

bott.les 

Composition A - all amounts are given in phr. 

Suspension polymet·ised PVC resin (K-57) 100 

Impact modifier, a co-polymer of 

methylmetbacrylate butadiene and 

styrene (aold under the trade name 

Paraloid B~A736S) 13 

iiii1nr 
--·-·--
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Process aid (Paraloid K175) i 

Epoxidised Soya Bean Oil s 

Calcium Stearate 1 

Zinc Stearate 0.7 

Tris(nonylphenyl) phosphite 0.3 

1219 of this mixture was taken as example 1. For 

examples a and 3, 12lq of Composition A was combined with 

o.02g of stearoylben~oyl methane (sold under the trade name 

Rbodiastab SO) and N-phenyl-3-acetylpyrrolidine-2,4-dione 

resp·ectively. 

The mixtures were mixed by band before being placed on 

an o.ll heated rolling mill under the conditions described 

in Tcible 1. After the milli:nq time, the samples were 

remo,1ed as sheets. Test pieces of size 410mm x 20mm were 

cut :Erom the prepared sheets and placed in a test. oven at. 

1so•c: (Mathis 'l'hermotester Type LTF-ST). The yellowness 

inde:ic (YI of the test sample) was dete:nuineQ. according to 

8S27U2:Part 5, Method 530A. The resulte are shown in Table 

2. 

Table l• Mill Conditions 

Roll diameter 

Front roll temperature 

Back rcwl temperature 

front roll speed 

llOm.m 

26.6 rpm 

11:41 
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Friction Ratio 

Nip thickness 

Milling time 

Example 

2 

l 4S 

2 32 

3 21 

S Examples 4-9 

6 

76 

42 

32. 

12 

l.10 

o.smm 
3 mins 

Y.L after oven test in minutes 

10 14 

96 106 

45 51 

40 so 

Extended Page 

PCT/GB94/02'91 

18 20 

106 107 

61 70 

S9 62 

The example compounds were tested in the semi•rigid, 

pigmented PVC formulation below, which uses a barium-zinc 

stabiliser systwn. 

Comp91ition B 

Suspension polymerised PVC resin (K-64) 100 

Dioctyl pbthalate 27.5 

Epoxidised alkyltallate 3 

Stearic Acid 0.26 

Titanium dioxide (sold as the trade name 

iliiftf 
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R-TC30) 

Oiphenyl isooctyl phoaphite 

Dipbenyl phospnite 

Basic zinc octoate (22% Zn) 

Carbonated barium alkylphenolate (28t Ba) 

Butoxyethoxyethanol 

PCT/GB94/0l691 

10 

0.61 

o.os 

0.38 

0.27 

7l.l3g of Composition 8 was taken as example 4. For 

exa.:anples S-9 this amount of Composition B was combined wit.b 

o.ol.9 of dibenzoylmethane, 0.019 of N-phenyl-3-

ben2;oylpyrrolidine-2, 4-dione, Com.pound with structure .X 1 

n•3, N-p·methoxyphenyl-3-acetylpyrrolidine-2,4-dione, and 

J-aC!etyl-.2,4-dioxotetrahydrothiophen respectively. These 

mixt:ures wera treated in an identical manner to that 

described in section A, apart from the at.ill nip thickness 

whic1h was <>.4mm. The yellowness indices a:r:e given in table 

3. 

Table 3 

This Sheet Has Been R laced 

11111m11i 
Example Y .1. after oven. test in minutes 

0 2 4 6 8 10 12 14 

4 3.6 4,6 6.S 13.9 18.S 22.6 2S 26.S 

s 3.3 4.1 4.7 8 14.9 18 21.3 23.8 

6 3.6 3.8 4 4.S 6 7 9.4 12.2 

7 2.5 3.1 l.l 3.2 3.7 4.3 5.6 7.2 

8 2.6 2.8 3.1 3.2 3.7 4.6 5.2 6.8 

9 2.9 2.9 3.1 4.3 6 10.5 13.3 16.3 

--- ····-- - ... _. .•. - - -· - - - - ··- -
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c J!:xamples 10-13 

The example compounds were tested·in the semi-rigid, 

pig11iented PVC formulation using the dynamic mill stability 

test~. The Barium-zinc stabilised system descx:ibed in 

com1>0sition B was taken as the base formulation for this 

test. 

Example 4 is 142.2Sg of Composition B, and example s 
is l.42. 259' of CoJDposi tion B combined with o. 02q of 

dibEtn2oylmetbane. Examples 10-13 respectively are 142.25g 

of C!omposition B combined with 0.02 of N-phenyl-3-

acet:ylpyrrolidine-2,4-dione, 0.029 of N-isopropyl-3-

acet:y lpyrrolidine ... 2, 4-dione, o • 029 of N-pheny l-3- ( 2-

( isc•propyla:mino) ethyliden.e Jpyrrolidine-2, 4-dione and o. 029 

of bf-pheny l-3-aeetyl-5-methylpyrrolidine-2, 4-d.ione. These 

mixt~ures were mixed by hand before being placed on an oil 

heat;ed rollinq mill under the conditions described in Tabla 

4. Test pieces of size 2omm x 30mm were taken frott\ the 

ntill. at S minute intervals and the yellowness index 

meas1ured according to the procedure described under 

BS21'82:Part S; Method 530A. The results are shown in Table 

s .. 

Ta~l@.t - Mill Conditions 

Roll diameter 152mm 

-- ._._.....,._ ... ___ . 

12: 10 
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Front roll temperature 

Back roll temperature 

Front roll speed 

Friction ratio 

Nip thickness 

:table S 

15 

Example Y.I. after mill stability test in minutes 

0 s 10 15 20 

4 S.6 12 17.8 20 22.l 

s 3.8 7.7 8.7 10.6 14.3 

10 3.2 3.8 4.6 S.3 . 6.2 

11 3.S 4.0 4.S S.3 7.3 

12 3.4 4.2 4.9 S.9 7.5 

13 3.1 4.4 S. l . S.7 1.S 
r 

D Examples 14-17 

183°C 

28. 8 rpm 

1.04 

l.3mm 

25 

21.3 

15.7 

7.9 

9.4 

9.7 

. 9.6 

The examples below use a flekible clear PVC 

PCf/GB94J02'9 l 

f onnulation incorporating a calcium/zinc stabiliser system. 

COJD»QSition D 

Suspension polymerised PVC resin (K-71) 

Dioctyl phthalate 

Epoxidised alkyltallate 

Stearic Acid 

11iii1nr 
-- -- - ·--------- --

100 

45 

3 

0.26 
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Diphenyl isooctyl phosphite l 

Basic zinc octoate (22% Zn) 0.12 

Carbonated Calcium Carboxylate (10% Ca) 0.3 

Butoxyethoxyethanol 0.61 

75.lSg of Composition D was taken as example 14. For 

exam;ples 15-17 this amount of Composition 0 was combined 

with 0.0159 of dibenzoylmethane; O.OlSg of N-isopropyl-3-

acetylpyrrolidine-214-dione and with 0.015 N-benzyl-3-

acet"Ylpyrrolidine-2,4-dione respectively. These mixtures 

were treated in an identical manner to that described in 

Section a. The yellowness indices are given in t~ble 6. 

:rabJ.t § 

Examp.!e Y.l. after oven stability test in minutes 

0 4 8 12 16 20 24 

1.f 3.2 3.6 4.4 6.9 8.5 10.0 10.3 

15 4.0 4.3 4.5 5.4 6.3 7.2 7.5 

16 2.9 2.9 l.O s.o S.l 7.2 9.0 

17 2.6 2.7 3.4 4.8 s.o 6.S 8.7 

E Examples 18-21 

The examples below use a flexible clear PVC plastisol 

for111.ulation with a Barium/Zinc stabiliser system 

iiiGilif 
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Composition E 

Emulsion PVC resin (K-72) 100 

Dioctylphthalat& so 
carbonated Barium Alkylphenolate (28% Ba) o.s 
aasic zinc oetoate (22\ Zn) 0.16 

Diphenyl isooctyl phosphite 0 .. 9 

Diphenyl phospbita 0.2 

Butoxyethoxyethanol 0.21 

151.979 of Composition E were taken as example 18. 

For ~xamples 19-21 this amount of Composition E was 

comb.tned with 0.03g of dibenzoylmethane; 0.03g of N•.benzyl-

3-aciatylpyrrolidine-2,4-dione; o.oag of 3-(2-(4-

methylphenyl-hydrazine)•ethylidene]-tetronic acid. 

The compositions described above were mixed initially 

by ruand and then using the laboratory triple roll mill for 

a pe:t"iod of 10 minutes. The blends were th.en deaerated 

usin~1 a Collin (type 110) laboratory mixer before being 

spread on to a release paper to a thickness of o.smm. ~he 

plas1:.isols were then gelled at l85 9 C for l minute. Test 

piec•ts of size 410mm x 2omm were cut from t.he gelled sheet 

and placed in a test oven at 180°C (Mathis Themotester Type 

LTP-Wl'). The yellowness index of the test sample was 

detel=ntined according to BS2?82:Part 5; Method S30A. The 

results are shown in table 7~ 

11:42 
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Table 7 

Example! Y.I. after oven stability test in minutes 

0 l 2 3 4 s 6 7 

JS 28.4 36 46 S2 67.4 87.4 102 115 

19 16 18.6 22.J JO 37.3 66 80.4 96.4 

20 13.6 14.2 15 16 17.7 28.2 3.S so 
21 lS.3 17.2 22 28 38.3 53.4 70.9 81 

F. Examples 22-25 

The examples below use a white pigmented PVC plastisol 

fot'Jl!.ulation, stabilised by a Barium/zinc composition. 

Composition F 

Emulsion PVC resin (K•72) 100 

Dioctyphthalate 50 

Titanium dioxide sold under 10 

the trade name Tioxide R.FC-5 

Carbonated Barium Alkylpbenolate (28% Ba) 0.5 

Basie zino octoate (22% Zn) 0.16 

Diphenyl isooctylphosphite 0.9 

Diphenylpnosphite 0.2 

Butoxyethoxyethanol 0.21 

161.979 of Composition F were taken as example 22. 

·---"--·--

11:43 

• 



Extended Page 

r--··. .. . -------

W09St'I67J9 PCT/GB'4/026f l 

19 

For examples 23-25 this amount of Composition F was 

camt·ined with o.03g of dibeczoylmethane, o.03q of N--phenyl-

3-acetyl-s-methylpyrrolidine-2,4-dione; 0.039 of N-phenyl-

3-acetylpyrrolidine-2,-4-dione. These mixtures were 

treated in exactly the same lllanner as that des.cribed in 

section E. The yellowness indices are given in table e. 

ToJi?le s 

Bxaniple Y.l. after oven stability test in minutes 

0 2 4 6 8 10 

22 17.8 29.4 41.8 58.6 70 76.S 

23 10.6 12.6 21.9 52.6 70 78.8 

24 10. 10.S 12..2 10 31 Sl.S 

2.S 8.2 14.S 17.7 34.4 Sl.3 63.4 

G Examples 25-27 

The exampl~s below use a riqid PVC fot1t1ulation 

etab.ilised by a butylthiotin stabiliser. 

Cgmposition G 

Suspension polymerised PVC resin (K-57) 

Impact modifier, a copolymer of 

:methylmethacrylate, butadiane and styrene 

iiil1if 
100 

5 
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{sold under the trade name Paraloid BTA736S) 

Process Aid (Paraloid K17S) 

Montanic Acid Ester 

Hydrogenated Castor Oil 

Dibutyltin bis(ethylhexylthio9lycollate) 

1.70 

0.3 

o.s 

l.5 

containing 5\ butyltin tris(ethylhexylthioglycollate) 

1099 of this mixture was taken as ·example 25. For 

ex1Unple 26, l09g of Composition G was combined with o.o3g 

of c1iben2oylmethane and for example 27, 109g of Composition 

G w'1s combined with 0.03q of N-phenyl-3-acetylpyrrolidine-

2 , 4·-dione • 

The mixtures were mixed by hand and treated as 

des1::ribed in section A except that the test oven wae 

maintained at 18S 0 c. The yellowness indices are given in 

tab.le 9. 

'lll!lt 9 

]~le Y.I. after oven stability tests in minutes 

0 6 12 J8 24 30 

2S 2.S 3.:2 3.9 6.6 11.4 16.6 

26 2.8 3.0 3.9 7.9 11.9 16' 

27 2.4 3.3 3.8 6.3 9 12.6 

Th' S · ff¥..Beon .. . . . BJMCed 

\illlll 
~-- __ ......,___ 
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H. Examples 28-30 

The example compounds were tasted in a flexible elear 

PVC formulation stabilised hy a CaleiUltl/Zinc/Hydrotalcite 

sol;ld system. 

suspension PVC resin (K-11) 

Oioctyl phthalate 

calcium Stearate 

Zinc Stearate 

Mq/Al/Zn Bydroxycarbonate (sold under 

the trade name of Alcamizer 4) 

Bisphenol A 

Tris(nonylpbenyl) phosphite 

100 

50 

o .. s 

o.s 

0.3 

0.1 

1.0 

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

exa11lple 29, 152.4g of Composition H were combined with 

o. 0~!59 of benzoylstearoyl methane. For example 30, 152. 4g 

of Composition H were combined wit.b 0.0259 of N-phenyl-3-

acet.yl ... pyrrolidina-2.,4...,dione. These mixtures were treated 

in iiln identical l'llAnner to that described in section A. The 

yell.owness indices are given in table 10. 

-·-------
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Table 10 

Example Y.I. after oven stability test in minutes 

0 s 10 IS 20 

28 0.6 1.4 9.S 10.0 15.S 

29 1.4 2.3 4.2 S.7 8.0 

30 0.1 1.5 LS 3.6 6.8 

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 (R-79) 

Calcium carbonate 

Dioctylphthalate 

carbonated Barium alkylphenolate (28, Ba) 

100 

so 
60 

o.s 
Basic zinc octoate (22% Zn) 0 .. 16 

Diphenyl isooctylphosphite 0.9 

Diphenyl phosphite 0.2 

Butoxyethoxyethanol 0.2 

iiiRIU 
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Composition I was mixed in a paddle mixer for 7 

minutes. 105.989 of Composition I was taken as example 31. 

For examples 32-35 this amount of Composition I was 

combined with o.012s9 of diben.zoylmetha.ne, o .. 012sg of N­

ben2yl-3-acetylpyrrolidine-2,4-dione, 0.0059 of H-benzyl-3-

acet.ylpyrrolidin.e-2,4-dione, O. oosg of N•phenyl-3 [2-

isoi:•ropylamino) ethylidina ]pyrroli.d.ine-2, 4-dione. These 

mixt.ures were placed on an oil heated rolling' mill under 

tbe conditions described in Table 11 

Table 11 

Roll Diameter llOmm 

Front roll tem.parature l&o•c 

Back roll temperature 16o•c 

Pront 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 l90°C (Mathis ~hermotester LTF­

ST). Tb• yellowness indices are given in Table 12. 

ii ii if 

---·-·· -- ---····· --··-·-- -·-· --
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Table 12 

YI after time in oven in mins 
Example 0 2 4 6 
ll 14..S 19 30.9 44.3 
32 11.1 11.8 13 16.7 
33 9.S 10.9 11.9 13.4 
34 10.7 112 15.8 19.1 
3, 12.8 16.6 24 29.4 

____________ ,, ___ ..... 

8 10 
S7.3 70 
26.4 40.8 
16.6 20.S 
27.9 35.7 
39.4 46.2 

139 P25 22. 02. 96 11:45 
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CLAIMS 

1. A com.position based on polymers and/or co-polymers of 

vin11·l chloride comprisinc3 the following compounds, 

ezpx·essed. by weight relative to the weight of the 

polymers/co-polymersi 

(a) from 0.1, to 5% of one or more ar9anotin salts and/or 

one or more divalent metal salts of a carboxylic acid or 

pb.el!Lo 1 ; and 

(b) from 0.001\ to s' of one or more organic compounds of 

the general formula 

in which a, represents a linear or branched alkylene or 

alkEinylene radical haYin9 up to 20 carbon atoms, an 

aral.kylene radical havinq from 7 to 20 carbon atoms or an 

arylene or cycloalkylene radical having from 6 to 20 carbon 

ato1:is, the cyeloalkylene radicals optionally containinq 

carbon-carbon double bonds; these radicals optionally being 

unsubstituted or substituted, by one or more halogen atoms 
-------·- -- --------·-

t lllllll llllll lllll lllll ll llll 
* C L M S * 
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or hydroxyl groups or, for aryl or eyeloalkylene 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 -o-, -co­

or -COa- chain members; ~ and R4 are defined as R, or H and 

can be the same or different; A is either o, s or Na.,, with 

a., d~finea as a, or Hi with the exception that when 

~·o, A-0; and ~ represents O, NRs or NNHR, wherein Rs is 

defined as R, H or C(S)NHR6 wherein R6 is defined as R1 or H; 

or S~ represents the following: 

wherein n is an integer between l and 10. 

A composition as olaimed in claim 1, wherein the 

corcq;K>sition comprises from o. 001' to 1\ by weiqht of an 

orgc,nic compound of the general foi:mula of Coltlpound A 

rel"tive to the wei;bt of polymers/co-polymers. 

3. A composition as claimed in claim 1 or claim 2, 

whe1~ein the organic compound of th.e 9eneral formula 

Com1>ound A comprises any of the following: 

ii ii Ir 
--·--··--- -·---- ------· ·- ·- ·- - --
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N-pb•enyl·3·[2·isopropylamine)ethylidene)-pyrrolidine-2,4-dione, 

N-ph1~nyl-3-acetyl·5·methylpyrrolidine-2,4-dione. 

N-p-rnethoxyphenyJ.)-acetylpyrrolidine.2,4-dione. 

N-benzyl-3-acetylpyrrotidine-2,4-dione. 

N-isopropyI-3-acetylpyrrolidine-2,4-dione., 

N-phimyl-3-acetylpyrrolidine-2, 4-dione, 

3·[2-(4-methylphenylhydrazine)-ethylidene}-tetronic aciq, 

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

N .. phenyt .. 3 ... [24'(isopropytam1no )ethylidene]·pyrrolidine-2,4-dione , 

N-p-rnethylphenyl-3-acetylpyrrolidine-2.4-dioue , 

· 3-(:1·{4-methylphenyl-nydrUine)-ethylide.ne]-tetronic acid , 

N-phi:nyl-3-benzoylpyrrolidine-2.4-dione , 

3-acetyltetrahydrothiophen~2,4-dione , or 

2 

•t1h.ere n• 1, l..S, 2. 2.5, 31 3.S.4, 4.S .. or 5. 

139 P28 22. 02. 9E) 11: 46 

PCTJCB94/0%691 

4. A composition as claimed in claim 1, wherein the 

organic compound of the general formula of compound A 

comi;1rises the following substituents: R.1=alk.yl, R2=o, 

~·R.~•H and A:111N~ where Rr•phenyl. 

--------
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s. A composition as claimed in elai.m 1, wherein the 

o~qanic ~ompound of the general formula of Compound A 

comprises the following substituents: A•NR7, rt,=methyl, 

R2-o, ~-R,•B where R.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 

comp·rises the following substituents: A•Ha,, :a.,•aryl, 

~-o, ~·R4•H, Iy=phenyl. 

1. A composition as claimed in claim l, wherein the 

orga.nic compound of the qeneral formula of Compound A 

comi:•rises the following eubstituenta: A·N~, R1=methyl, 

R2•o, 'ff:s=methyl, R.4•H, ~·phenyl. 

s. A compoeition as claimed in claim 1, wherein the 

orgemic compound of the general formula of Compound A 

comE>rises the following substi tuents: A•N-phenyl, 

a.,=methYlt R,a:R4•B, Rz•NB-alkyl and when R2•N-alkyl. 

9. A composition as claimed in any preceding claim, 

22.02. 96 

wheJ~ein the organotin salt co.mprises any of the followinq: 

methyl-, butyl-, octyltin carbO:zylat:.e, maleic acid half 

estur or mercaptoester salts. 

10. A composition as claimed in any preceding claim, 

whe1:ein the metal component of the divalent :metal salt 

I fllllll 111111 11111 11111· JI 1111 
* . C l M S * ii1m~1nr 
--· ·-· ·- -- --· -- --· - - - -- -· 
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comi>rises any of the follo-wing: barium, cadmium, zinc, 

calc::ium, magnesium or lead salts, l:ua.riwn ... cadm.ium salts, 

barj,wn•zinc salts or calciUJD-zinc salts. 

11. A composition as claimed in any preceding claim, 

wber·ein the composition further comprisea carbo:zylic acid 

salt.s of at least one 1110novalent metal and/or trivalent 

mat2~1. 

12. A composition as claimed in any preceding claim, 

whex·ein the divalent metal salt comprises any of the 

following: acetate, ethyl hexanoate, octoate, stearate, 

olee.te, laurate, palmit.ate, myristate, ricinoleate, 

ben2oate (including alkyl substituted ben~oate) 

phth.alate, phenate or nonyl phenate. 

13. A composition as claimed in any preceding claim, 

wbex·ein tne composition further comprises at least one 

inoi::·ganio metal derivatives from the following: oxides, 

car:t:•o.nates, sulphates, perchloratas, magnesium/aluminium 

and ma9nesium/aluminium/zinc hydroxycarbonates, 

calc:ium/al.uminium hydroxycarbonates, c:alciwa./alu:minium 

hyd%~xyphosph1te products. 

ii ii Ur 
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