15

20

25

30

WO 2006/110112 PCT/SG2006/000096 Stabiliser Composition for

Wolj@dlgﬁ- thaining Polymers Technical Field The present inventi

n
generally relates to a 5 stabiliser composition for Halide-con%(fr%‘%gmw 000096
polymers, such as chloride containing polymers. Background Art
Hafidaoniaiaing Cehwesss S16h @%'%Eﬁi&@%&]@%&?&é’ eSS Hers
such as polyvinyl chloride (PVC)) may be thermally unstable. PVC isTone
of the most important large-volume thermoplastics available in the

market. It is also one of the |aasétharmatly stabies polymers in commercial
use. In,PVC processing and the 15 subsequent end uses of PVC, heat

stabilis2Fs ar@hEEFRE A rARJE B adTtive SERFPE LY torRdfii@sPVGe  a

shabH duceRV Cotatplisers tan be tiassifigd itadowosaiggaties Napelmers,
tin stabilisers; mixed metal stabilisers; and organic

lead stabilisers; 2
Stsltcg'bilfls%rsc;?l\_ﬁé%ﬁls fbiﬁger%qg%%él%ﬁ%ilﬁg lead ,derivatives as the
primary stabilising ingredients, which 25 include inorganic salts such as
lead tribasic sulfate, lead dibagail%pcho?hit , %t% and lead soaps, such as,
sta ﬁ

OTE) .
for example, stearates, laurates, etc. Lea flisers are currently the

markBedcimanostabiisérsdfor P61 Tinastabilisersaane stabdisers chlorine—
=&aptaining alkyl-4 0 pere gtid, Qr carboxylates as the primary .=

stabiI"iLsiing ?nl;%é‘e)é':le’rrﬁs. The %n sta ﬁ?sler%%rg%&%ynj‘o%’yms%%?ﬁ de (PVC))
mayabilktng g e Ivixedmsdtabdtabilisét¥Gire stbilisers canfainitiged most
important large-volume thermoplastics available in the
market. It is also one of the least thermally stable

polymers in commercial use. In PVC processing and the

-subseguent end uses of PVC, heat stabilisers are needed.

A range of additives can be used to stabiliss PVC and.
such pve stabilisers can -be classified into four

categories, namely:
e lead stabilisers;
e tin stabilisers;
¢ mixed metal stabiliseré; and
* organic stabilisers.

Lead  stabilisers are stabilisers  having lead

.derivatives as the primary stabilising ingredients, which

include inorganic salts such as lead tribasic sulfate,
iead dibasic phosphite, etc, and lead soaps, such as, for
example, stearates, laurates, etc. Lead stébilisers are
currently the market dominant stabilisers for PVC.

Tin stabilisers are stabilisers containing alkyl~tin
mercaptides or carboxylates as the primary stabilising
ingredients. The tin stabilisers are commonly used in
stabilising rigid PVC.

Mixed metal stabilisers are stabilisers containing a

combination of metal carboxylates such as barium—zinc or
1
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WG%&%@{‘]OJFQ 12 PCT/SG2006/000096 calcium-zinc carboxylates. The mixed
metal sta

combination of metal carboxylates such as barium-zinc or 1 WO

e
ilisers containing calcium-zinc carboxylates are ah GlEfFrongaotess

to lead stabilisers and/or tin compound. Organic'dtabilisers are stabilisers

cEPBRRING a2 68 AYAANE COMPOYALS BRI BIAY SIDIRNG, 15 g o
agents. Organic stabilisets are free of lead, cadmium, tin, Barium:
CeptifionyNginEahe bierdicayy etz baimercially, lead Bl stlttedayi= to

1&vildydde sdaraipant BYG, stabilisgr fordus,ig fhe properties of lead. 10

Due to environmental requlations prohibiting lead, it is desirable that lead
be pHHSERIOE froRPRAPICERST inflE8d stabiisels armdasssaindaavmettal -

f 26 e@ﬂ@}m@téwﬂmar&a@@ﬁgtag@i@ﬂndgE%Eﬁ@ﬂﬁ%esagents .
that is calcium-zinc (Ca/Zn) and heavy-metal-free organic based 1

Oxgaiiiders Sh8HederSShE chivfifle, Whigh is §énerdeddin PYedtdniised tin,

bdwiaa/Znetabiise), indhe £ \UndreeessinmsiepyisHegarted as a toxic
subsEance. In view of the above, there is a need to provide a stabiliser for
therméﬂg'/msetﬁﬁ;lﬁ?i\%%hIorin]e?@%tairﬂ‘ﬁg 26 fdyhers Srsia¥ i alsgigrldwide

dombddntprovide aisiatilisesshatroveraomes or ahleashaypeiarates Hie Qlaad.
more of the disadvantgggls described above. There is a need to provide

P oFGanie BASSE BB Al sh P ot PR ScoRER NG poiyifers &qdrasit is
deICpinlhici issfteelfeard |¢ad, sRdmiui otiry, basum, aptmeay: ZHe a 1ead
s%i%ggregga}vy ”fé%'é‘%ﬁiggé?%?gglp 09« 9i6ch are environmentally
friendly and accéptable, fall under two categories, ihat
is calcium-zinc (Ca/Zn) and heavy-metal-free organic based
stabilisers. However, =zinc chloride, which is generated
in PVC stabilised by a Ca/Zn .stabiliser in the PVC
processing step, is regarded as a toxic substance.

In view of the above, there is a need to provide a
stabiliser for thermally stabilising chlorine-containing
polymers. _

There is also a need to provide a stabiliser that

overcomes or at least ameliorates one or more of the

disadvantages described above.

There 1is a need to provide an organic based
stabiliser for chlorine-containing polymers such as PVC,
which is free from lead, cadmium, tin, barium, antimony,

zinc and any other heavy metals.
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~aspect, there is provided a halide-containing polymer stabilizijgcejved 29 January 2007
* composition comprising compounds represented by the general formula

5 (I): HA X wherein X, Y, and Z are each independently selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl, amino, and groups
having the structure (Il) R1 N-R2 10 (ll) wherein R1 and R2 are each

independently selected from fREFBHI¥ RbniRERR %GR drogen, alkyl,

alkenyl, alky@yhoeylalmglkylo c'w:lo&lieryl, phpeyl; phemgdalkyl and Iafgkrided_ a
groupy 13 /3 IS 0xXygen (0) or S‘U'fgsga"éwhef%%mﬂﬁbsg doublg NN s+ on

represents an optional double bond; and wherein when said composition

is mixEAMHIEH 5y hargecBtainFrRPpSSMéRdn BYe, Safd cifpsatiort aFmula
2@ least partly inhibits thermal. degradation of, said halide- containing
polymers. In one embodiment, the halide-ﬁgntaining polymers are
chloride-containing polymers. The compogition may further comprise one

or more 25 additives selected from the grlyp consisting of: polyol
compounds, alkali or alkaline earth n@tﬂ‘éomggtﬁlds, 3 AMENDED

SHEET ' :

@O
wherein X, Y,'and 4 are'each independently selected
from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, amino, and groups haviﬁg the structure (II)
Ry

——N~—Ry

'10 - ' @)

wherein R; and Ry are each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
.cycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl

group, o
15 . B is oxygen {O) ox sulfuxr (S);
wherein the dashed double line "7 represents an

optional: double bond; and
wherein when said composition is mixed with said

hdlide-containing polymers in use, said composition at

20 least partly inhibits thermal .degradation of said halide-

containing polYmers,
. in-one embodiment, the halide-containing polymers are
chloride—conﬁaining polymers. '
The composition ﬁay further comprise one or nore
25 ‘additives seiécted from the\gﬁoub consisting of: polybl
. compounds, alkali or alkaline -eérth' metal compounds,

3‘

AMENDED SHeeT

DA ALE
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alkaline earth carboxylate compounds, alkali zeolite compound% fatt 29 January 2007
-~ acids; hydrotalcite compounds, perchlorate compounds, phosp fie ang
hypophosphite - compounds, 0-diketone compounds, sterically hindered
amine 5 compounds, alkanolamines, glycidyl compounds, phenolic
antioxidant compounds and one or more combinations thereof. According
to a seddwd Aspect, tdrelisnsrovidetla pelyhrercomigositiorroonprisinglkali
~ 10 a haligeseantaipingspalysersand A h@é@@@ntﬁw@gmxm compounds,
u stablllzm% cQmposition comprising com ounds represented by th

generBF ?Hﬁﬂﬁaﬁ? HASPTRPRPSYS )1 ROGRIIER X, 29 and'%’%?é’*é%%ﬁhlte
|ndepeﬁﬂgMWﬁaekxﬁedlkeﬂ@ﬂmegammaﬁmﬂspnegeﬁieampgenla&eied amine

aI]};flenyI alkymgl mlngkandlgrou s _havin the PCIUI’ #%R N-R2
18’1&]9 gro% enollc

erein 2 ate each cf'epen’den({ Se e fed frol

consiﬁnfgléﬁh?érdgen?@ﬂ%ﬂuaﬁ@nyla%(ynypecycfb‘élkyf‘ct!iftloam@emnatlof}s .
pheny s ghesylalkyl and aryl group, Ais oxygen (0) or sulfur (S); and -

According to a second aspect, there is provided a
polymer composition comprising:
10 a halide-containing polymer; and

a halide-containing polymer stabilizing composition

\'-_./ 4

- comprising - compounds represented by the general formula

(I}:

N Y
O _
15 .. wherein ¥X,..Y, and Z are each independently selected

" from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, amino, and groups having the structure (II)
@ - - ?1 |
——N—R,
| B | |
wherein R, and R, are each independently selected from
20 the_group COnsisting of nydrogen, alkyl, ailkenyl, alkynyl,
| cycloalkyl, -cYcloaLkenyl, “phenyl, phenylalkyl and aryl"
group, | |
- A is oxygen (0} or sulfur (S); and
-wherein the dashed double: line “*****" represents an

25 - optional double bond.

AMENDED SHEET
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wherein the dashed double line represents an 25 optional double bond. 4
SHEET .flew IA I | WO 2006/110112 PCT/SG2006/000096

v Accord{i%ng to a third aspect, there is provided a method of pre"&ﬂﬁﬁzﬁﬂﬁmw%
stabilised halide-containing polymer comprising the steps of: mixing a

materigl.egmptising halide-copfaining 2 polymer resjn and a,stabiliser |
composition com%ristier?)g (%)mgé%r#c?s reapggg}é%?éd b%ﬁgﬁenﬁal RfukLed a
TRz OF VARGBRIANY, @ndstakd ddcteidbpdndbatly setecied PNl ymer

C@g;gf@ggggngﬁgnggé?gdrgggn, alkyl, alkenyl, 10 alkynyl, amino, and
groups having the structure (Il) [R, 'N"'Rz (Il) wherein R1 and R2 are

each tEpBAdently seBBiedfioi the @PoBp tovisisting dfaiytegeryatiadn ing
5 pakomdralloeylcyoaliylLycloalienyh phenvinerdvialiol andand 19
ed doubléi »

roup, A js oxygen (0) or sulfur (S); and wherein the'das
¢ éfﬁg § ahCRIRORRFGSUBIY bERE; sfrramhginemiked fiaterial for a

period so as to at 20 least partially bing4he halide-containing resin and
stabiliser composition. According to a ffurth aspect, there is provided a

wherein X, Y, and 2 are each independently selected
from the group consisting of hydrogen, alkyl, alkenyl,
16 alkynyl, amino, and groups having the structure (II)
Ry

NP,
-
wherein R; and R, are each independently selectaed from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryi
15 group, ’

A is oxygen (0O) or sulfur {S); and

wherein the dashed double line "==::==" represénts an
.optional double bond; and
héating the mixed material for a period so as to at
20 least partially bind the halide~containing resin and
stabiliser composition.
According to a fourth aspect, there is provided a
composition for stabilising halide-containing polymers,
said composition comprising compounds represented by the

25 general formula (I):
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composition for stabilising halide-containing polymers, said composition
comprising compounds represented by the 25 general formula r%lgs 5 WO
WOH9811%9112 PCT/SG2006/000096 HA X~ Y wherein X, YPGRE$24p8/000096
each independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, amino, and groups haying the structure (II) R, N-RZ 5
(I wherein R, and R2 are each indepepdently selected from the group
consisting of hydrogen, alkyl, alkenyl, ;rkynyl, cycloalkyl, cycloalkenyl,
phenyl, phenylalkyl and aryl .group,.36-Ais o n (0) or sulfur (S); and
wherein the dashed double line :f;;_':: repréSents an optional double
bond; and a metal perchlorate salt{In one embodiment of the second
aspect, one or more 15 addjgwesﬁ:g‘gqlgﬁ from the group consisting
of: perchlorates, hydrotalcites, zeolited¥ carboxyldgtes, hydrocarbonates,
alkanolamines, and hindered amine. In one embodiment, there is provided
a polymer composition comprising: 2@ chlorine-containing polymer; and
Hiser compgsiti ingd in the first_aspect. In one embodiment,
;2&2%%%?\? 2 ;;o yv?r%/%%{ gd are each :Endependently selected
from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, amino, and groups having the structure (II)

Ry

I

e N—R,
iy

wherein R; and R, are each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyil, phenyl, phenylalkyl and aryl
.group, ‘

A 1s oxygen {0} or sulfur (38); and

wherein the dashed double line "*°*°%" represents an
optional double bond; and

a metal perchlorate salt.

In one embodiment of the second aspect, one or more
additives are selected Ffrom the gfoup consisting of:
perchlorates, hydrotalcites, zeolites, carboxylates,
hydrocarbonates, alkanolamines, and hindered amine.

In one embodiment, there is provided a polymer
composition comprising: '

a chlorineucontainiﬁg polyﬁer; and

a stabiliser composition as defined in the first
aspect.

In one embodiment, there is provided a polyvinyl
chloride resin composition comprising polyvinyl chloride
resin and a heat stabilising effective amount of a
stabiliser composition according to the first aspect.

6
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chloride resin composition comprising polyvinyl chloride 25 resin apd a
heat stabilising effective amount of a stabiliser composition according to

WO ga6ti4epect. 6 WO 2006/110112 PCT/SG2006/000096 |PEREE2006/000096

embodiment, there is provided a method of preparing a stabilised

chlorine-containing polymers comprising the steps of: mixing a material
compniSingEHoriFERBRERFAG 5 pblfie? redifi aRrasidsidera method of

peeppesitign asalefingd i the Sext aspest; ard heatingthe mixed matgrialme o
for a period so as to at least partially bind the polyvinyl chloride resinan

CEEBTEEH- U8 BESHi ST SRPIndne embodiment, there is provided a method
for stahiising a chlorine-certaiiling Radypen eamprisingh MXRgSakbntaining
83' mer with a,stabiliser cor%pos%'o .as defined in the first aspect. In one

P &:3 :

6diment, there T8 ProYid fE&r 18 VNPt Fastetifédiped in
thwe firstraspecs piren useddor stabilising a chlorine-containing polymer.

Definitions .20 The following are some definitions that may. be helpful in
under%tgaarl%|r11’l th%%d%sghlp 10N o ﬁ?éeﬁrég nt#ﬁ&en?ior?@r%e%g ar& as to at

leneidedas hindiay deinitidns the  spaulgininy Waydimis fiedecopeeefin - and
r in To) those terms alone, but are put forth for a better
sihapreseat (%%g&%ﬁ%%%ﬁﬁﬁ.

25 understandin ollowing description. Unless the context requires
otherise 6ngpeeifibaltisendd to thecentrary, integensistéps; omethod for

selameants of ghe igvenM-@Eﬁ%bgg%%giégl ylar 'BE%%E tepsco%prising
elements clearly encompass both singular and plural
mixing said polymer with a stabiliser composition as
defined in the first aspect.
In one embodiment, there is provided a stabiliser
composition as defined in the first aspect when used for

stabilising a chlorine~containing polymer.

Definitions

The following are some definitions that “may be
helpful in understanding the description of the present
invention. These are intended as general definitions and
should in no way limit the scope of the present invention
to those terms alone, but are put forth for a better
understanding of the following description.

Unless the context requires otherwise or specifically
stated to the contrary, integers, steps, or elements of
the invention recited herein as singular integers, steps
or elements clearly encompass both singular and plural
forms of the recited integers, steps or elements.

Throughout this specification, unless the context
requires otherwise, the word “comprise", or variations
such as "comprises™ or "comprising®™, will be understood to

imply the inclusion of a stated step or element or integer

7
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30 forms of the recited integers, steps or elements. Throughout this
specification, unless the context requires otherwise, the word "comprise”,

Wht0Psfiaftds such as "comprises" or "comprising"”, will be undSIEEGePA6/000096

imply the inclusion of a stated step or element or integer 7 WO

02008 120gcy§&,%ooglloo 96_or group of steps or elements or
integers, but not the exclusion%quﬁﬁgg‘nser Sep GPEEARTF or iREhertpt the

SHOHBSPEeMENtNYT intdirrs. e, inthe tententofdhis; apesjtication, group

othe teremeamprisilg” mepnsipgludigg,, ppringipally, but not necessaril .
solely", Those skilled in theéa?t will- appresc‘iategt at hé‘;3 inFERTSHET Og this

SHESHbEaHeteRvis stiteptibR® valiatoms: dad gt difinations othembatding

pﬂmemesctﬁyalI)bd@.sqﬂb@dné&léégs?fiweé%ﬁ%j, Al the invention

inclugﬁz all 10 such variations and modifications. The invention also
included o FIESEFS fédturddiRondgdsitivis Andappmpodadsrefenet the
itrenintlivatedds this specifigation,nindiddu ively, and any. _, .
ag&d all (ﬁ)@binattipns or any two or‘mor\g of%{g%deége%g% eat‘?fr)es.vf%y %\%tlons
used herem: the 16 "ﬁ@ﬁodﬂ“qﬁ’clmwtﬁ?ﬁ@rﬁéam@y described.
Tinohsvalent (alkyiipdad shvaent ialkylepr straighhehain orbranched. 1,
S,&ggin @t%ragiqi_d oalig)hatic %rou s having from 1 to 10 carbon atoms, eg, i
2.3, 4,557 89 or 18%arBifdbhie Ebregampiheo thaventakyl also

ingdudisss busIsnotiimiteti o, BeHYS , ethyb deprepyl, is%ﬁMs}ﬁpr’? and

_ isob tert-hutyl, amyl, 1,2-dimethylpropyl, 1,1-dimethylpropyl,
P e AT Ao ipb A ARy gon A2 ARG on,
irglieiieentyl, 2-dimtyibityt By8 25 8imethylbutyl La 2 10inghyity on e
ol ANMEIYIY o e of saig steps or features.

As used herein, the term "alkyl group" includes
within its meaning monovalent (“alkyl") and divalent
(“alkylene”) étraight chain or branched chain saturated
aliphatic groups haviﬁg from 1 to 10 carbon atoms, eg, 1,
2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon atoms. For example,
the term alkyl includes, but is not limited to, methyl,
ethyl, I-propvl, isopropyl, I-butyl, 2-butyl, isobutyl,
tert-butyl, amyl, 1,2~dimethylpropyl, i,l-dimethylpropyl,
pentyl, isopgntyl, hexyl, 4-methylpentyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 2,2~dimethylbutyl, 3, 3-

dimethylbutyl, 1,2-dimethylbutyl, 1, 3-dimethylbutyl,
1,2,2~-trimethylpropyl, 1,1,2-trimethylpropyl, 2-

ethylpentyl, 3~ethylpentyl, heptyl, l-methylhexyl, 2,2~
dimethylpentyl, 3, 3-dimethylpentyl, 4, 4-dimethylpentyl,
1,2~dimethylpentyl, 1,3-dimethylpentyl, 1,4~
dimethylpentyl, 1,2,3-trimethylbutyl, 1.1,2-
trimethylbutyl, 1,1,3-trimethylbutyl,. S5-methylheptyl, 1-
methylheptyl, octyl, nonyl, decyl, and the like.
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1,2,2-trimethylpropyl, 1,1,2-trimethylpropyl, 2= ethylpentyl, 3-ethylpentyl,
wo benetyleirmethylhexyl, 2k2- dimethylpentyl, 3,3-dimethylpentybrsazo06/000096
4,4-dimethylpentyl, 1,2-dimethylpentyl, 1,3-dimethylpentyl, 1,4 30
dimethylpentyl, 1,2,3-trimethylbutyl, 1,1,2- trimethylbutyl,
1,1,3%hmetsButyil.onartaiiaptyly tomethylhentyldesyh hegl, de@ips as
d lik (0] 01 T/$C2006/000096 The term "lower
ﬁﬁ(g%%?ougﬁﬁﬁdeé%%%ﬂl%ml%sgﬁs dgfin(-:-{;')d8 ab(e)g\)/e %%Wﬁﬁr}rorﬁtl%sﬁ more
PTh St <FrBrel phsTetafpirberl ttdwrarbon atoms. The term

"alkemylgrewrminelydes withindts meani ' valent (‘alkenyl™ and
__divalent (“alkenylene” s}tﬁgi h(tj' (()dr?31 l?rangrlgégigggﬁlgur?%la t%lr%\?edl aliph&iRaE"+ng
AR AVGCATBEN groﬁp@r{%ﬁﬁﬁ@l??é)m 2 @D carBéivaloms, eg, 8 Mebylene”)
st&i gher. 10sarbon ages,and hawng o) 'ea%&%ql%%%aond’ Oiigll‘hatic

h either E, Z, cis or trans 10 stereochemistry where applicable, anywher
Y& Aid g BRI et nfrgBups ifeluddbrarbont s o eg,

2 etiienyk virty), adlyl, 1:methylginylod- AIOPRARARIOREIMs and having at
enyl, 1-butenyl, 2-butenyl, 3-butentyl;

e
sTEBqperitatienyir 2,4 pentadieaph 1 A-pentadieny, 3uasthyl-2:butenyl, alkyl
crpgrent el ey s toadenn Lo 7
ylpentenyt,” 1-Reptehyl*2-heptéHty 1 BsheptBfi R ctemA,
limhopenylt@0 ledémemyl, andtimijke. Thelarn jlower alkemy) oraur, 1-
D ore prELSLot oo 2 (s F A BEN IGREOOSRy L, | 3-methyl-1-
propenyl, l-butenyi, Z-butenyl, 3-butentyl, 1,3~
butadienyl, l-pentenyl, Z2-pententyl, 3-pentenyl, 4
pentenyl, i,3~pentadienyl, 2,4-pentadienyl, 1,4~
pentadienyl, 3-methyl-2~butenyl, i-hexenyl, 2-hexenyl, 3-
hexenyl, 1,3-~hexadienyl, 1,4-hexadienyl, Z-methylpentenvyl,
l-heptenyl, 2-heptentyl, 3~heptenyl, l-octenyl, l-nonenyl,
l-decenyl, and the like.

The term "lower alkenyl group”™ includes alkenyl
groups as defined above having from 2 to 6 carbon atoms,
more preferably from 2 to 4 carbon atoms.

The term "alkymnyl group” as used herein includes
within its meaning monovalent {“alkynyf”) and divalent
(“alkynylene”) straight or branched chain unsaturated
aliphatic hydrocarbon groups having from 2 to 10 carbon
atoms and having at least one triple bond anywhere in the
carbon chain. Examples of alkynyl groups include but are
not limited to ethynyl, l-propynyl, l-butynyl, 2-butynyl,
l-methyl-2-butynyl, 3-methyl-1-butynyl, l-pentynyl, 1-
hexynyl, methylpentynyl, 1-heptynyl, 2-heptynyl, 1=
octynyl, 2-octynyl, l-nonyl, l—decyﬁyl, and the like.
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The term "alkynyl group” as used herein includes 25 within its meaning

monovalent ("alkynyl") and divalent ("alkynylene") straight or branched
WO A urated aliphatic hydrocarbon groups having fromPESGE3006/000096

carbon atoms and having at least one triple bond anywhere in the carbon

chainsixamples of alky, oups include but are 3Q, not limited to
ethynyl, i-propynyl, l-bu%%}@neyq{ Z%Etk VY 1-metyiB-butyfftudes  alkynyl
I AERAYIFDuBRTL egerrioel - exymd, nfethylpentyy|, d-heptssh, atoms,
mé&RE PR L= BetVNYE ZsRctynyl, 100 -decynyl, and the like. 9 WO
2006/110112 PC ‘/862006/000%96 1‘5}1% }Elt-g?lm%/lg%/gvﬂé‘?‘ alkynyl group,,
includE8%lbfRgrots kraddinktl abevasadingdnoni @ taédarkorto cyclic

SAtORIS HRWre P Iéﬁ_bj)éfl’%o% 4 carbort s..The term."cycloalky! .
as used herein‘(%jfﬁers to cyclic giat%%a(%eg ﬁ%g’h@f%ﬁzsg%&ég afd f'ﬁ% uo}lg?anlng
PRRRTA R eatingy iRtk I'cy@ssikid vaddovaléhtycloalkylene”) ,
s@'tycleakylenenosatifatet, monggyalic, kigyclic iG or fused

gl cyclic.h $ocarbon radicals ha)gi)r%l fer%?n% to Fg%é%g%&%%ms?gg, B?U'sed
pg, %/%C;&z?y 137 B TR atbRtE 48 Bk hfd et Grtsalid/l §roub8 carbon

ainohsie batare hpt limited to gyclogropys g-rry;thy@dq_qgopgg%glgbu%bms
|, 3-methylcyclopentyl, cyclohexyl, and )

SRR, 2 msycudppent, Smehorddhenyl, SOOI S, e
tansaturated alipfiatiglgroups anduseideswithisy it paaning monovalent. ;|
Cg&]ygggmgryl’") an QI%a[%lt ("yc oalken Ienq"), moDocycllc, bicyclic,

olycyclic of fusedbolyeyele fydrotRRdhdicals Fabmighoif boment y1,
Cyadsrextpins and haimglatkeast one double bond, of 20 either E, Z, cis

or traf’ﬁegt%%%\tﬂemiég&%réﬁﬁenyl” as used herein, refers +to
cyclic unsaturated aliphatic groups an& inclﬁdes within
its meaning monovalent (“cycloalkenyl”) and divalent
(“cycloalkenylene”), monocyclic, bicyclic, polycyclic or
fused polycyclic hydrocarbon radicals having from 3 tb 10
carbon atoms and having at least one double bond, of
either B, zZ, cis or trans stereochemistry where
applicable, anywhere in the alkyl chain. Examples of
cycloalkenyl groups include but are not limited to
cyclopropenyl, cyclopentenyl, cyclohexenyl, and the like.

The term “cycloalkynyl” as used . herein, refers to
cyclic unsaturated aliphatic groups and dincludes within
its meaning monovalent {“cycloalkenyl”) and divalent
(“cycloalkenylene”), monocyclic, bicyeclic, polycyeclic or
fused polycyclic hydrocarbon radicals having from 3 +to 10
carbon atoms and having at leas® one triple bond anywheie
in the alkyl chain. Examples of cycloalkynyl groups
include but are not limited to cyclopropynyl,
cyclopentynyl, cyclohexynyl, and the like.
The term “phenyl™ as used herein refers to an

optionally substituted phenyl group.
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applicable, anywhere in the alkyl chain. Examples of cycloalkenyl groups

' imi hexenyl,
include but are not limited to cyclopropenyl, cyclopentenyl, cyclo
WOLM6HOTKe. The term "cycloalkenyl" as used herein, refers t8CIESEeNe/000096

unsaturated aliphatic groups and includes within its meanir|1_g rE_ono?{aIent

"cycl enyk)y-and.dj 5 lkenylene™), monocyclic, bicyclic,

(OK/CQ&N% oqryéfglsaed p%%%%gli&céﬁ?éi?cﬁar 05?11 rgﬁggls }Hﬁﬁﬂﬂﬁroﬁ ﬁio to an
pgg atiRERNPREANGaCIedst oRe &@eb&i&gmyvm%fg;;n E:F@Ming,
balain. 55@mplqsig{-qyg@alkygglrgro%g |%§Ji|de bu&__ e not limited to ) _

cyclopropynyl cyclzt)pentyn l, cyclohexy?n ,dnd the?}rﬁgg‘fﬁgﬁ?ﬁ?zyl 4
Chét?e?ﬁﬁ"%?é’éed HerarPierrg s eih wpticmedy substitites. phenyl group.

10 WEn2006¢ 6104 126 1/5G20Q6/000096  The term Qfﬂnglalk%&)agggtuted

used herein refers to. an phenyl group appended-to a foweralkyl |

BRI T fat }%ufﬁbtmﬂ%&Tﬁf%ﬁﬁ?ﬁ?ﬂ“@ﬁ%ﬁy@@@@&4€Om@nﬂxﬁmmncarbon

H n S H I
dehaphtiylmeshy| angdne like s dihgiern "yyl" ragans.an grtigna
E.i y I[gtlljted monocyclic or polycyclig-a_romatlc group compnsm@arc%r orp LOUPS
i n%iy%l’rogeﬁ% oms>EXampiédof stitdbié afyl grbaps inphveleybut arecolyl,

arﬁ‘d@iiﬁmieuydl,,phénwpm@tyapthm@ﬂyﬂgorei%jgg yrl aﬁﬂlgnytlra%'}gthy}_,
ap irlyl 10.as well as benzo-fused carbocyclic moieties. The term
a _

"opé]onalﬁ/ssu%esfhﬁ?g %%el%e%aﬁé%%ﬁw%s@ﬁég?&ﬁﬁto_which this

termPbfers tremgnbe Wﬁ?ﬁzﬁ;;ﬁiﬁiﬁﬁ%ﬁﬁéfx %i%a%iynl}%%ein
m%%%opasi k%%@i%%ﬁié%yie%%tergéﬁf‘c?&lkyﬁm, céﬁﬁ?(yl, Relbangl, may be
ungipaikiipted, or may be substituted with one or more
groups independently selected from alkyl, alkenyl,
alkynyl, thiocalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, halo, carboxvyl, haloalkyi, haloalkynyl,
hydroxyl, alkoxy, thicalkoxy, alkenyloxy, halcalkoxy,
haloalkenyloxy, nitro, amino, nitroalkyl, nitroalkenvl,
nitroalkynyl, nitroheterocyclyl,,alkylamino, diaikylamino,
alkenylamine; alkynylamino, acyl, alkenoyl, alkynoyl,
acylamino, diacylaminé, acyloxy, A alkylsulfonyloxy,
heterocycloxy, heterocycloamino, haloheterocycloalkyl,
alkylsulfenyl, alkylcarbonyloxy, alkylthio, acylthio,
phosphorus~containing groups such as  phosphono and
phosphinyl, aryl, heterocaryl, alkylaryl, alkylheteroaryl,
cyano, cyanate, isocyanate, ~C{O)NH{alkyl), and -
C{O)N(alkyl)2

The term “halide” as used herein refers to fluorine,
chlorine, bromine and iodine. .

The term “halidé~containing polymer” refers to a
polymer material that is in solid form at 20°C and which
contains a halide as defined above.

The term ‘stabilised chlorine~containing polymer’ or

‘stabilised polymer’ is to be interpreted broadly to
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hydroxyl, alkoxy, thioalkoxy, alkenyloxy, haloalkoxy, haloalkenyloxy, nitro,
amino, nitroalkyl, nitroalkenyl, nitroalkynyl, nitroheterocyclyl, alkylamino,
WozAN1AM A0, 20 alkenylamine, alkynylamino, acyl, alkenoyl, ZSIE2006/600096
acylamino, diacylamino, acyloxy, alkylsulfonyloxy, heterocycloxy,
.heterocycloamino, haloheterocycloalkyl, alkylsulfenyl, alkylcarbonyloxy,.
RS AR R e Ao B et A e SR tRg the
s2aphaspheny| catyhdeferaary|, ailgdaryk atkytheterearyl, cyano, cyanate,
isocyapate, -C(O?NH(alkyl), and.- C(Q)N(alkyl)2 The term "halide" as
used ?}%}gin reférs to flugén&vgﬁ%raiécél, romm& and fodfife. 30 Tie ek P
itmatide-contaiing pohadisr” réfers imea lpalymenataterialthatisdn soides not

! 0C. and which tains a halide .as defined above..The ter .
l%%%ﬁi%d C ?’o?‘ﬁq%{lgon?g%#%lp% ?rﬁerp 8rf‘ Y&i5hiliSe Sgljy%iér’?g tosrgé3 biliser
Ciprppraidd broadiyoms t1 YWwerro06id0a £2 PCT/8E2006/08909Bdnclpde sent

- chloring-containj in the stabiiser, composition. . .
' d%%l%%lqd r&%}%in.%ﬂtgé?r%g%ég} abl ﬁ%%?%%es isot:écj) bet?}\?erprsei:e%glllsar
CorsRaRbinEludermatedal tiatubebgrt 5dhdlodd ehlotinaivohtdining polymer
mReymeL material or stabiliser composition constituent material that may be
present during the manufacturing process of the stabiliser composition or
the stabifseBHbrinaEbReAINIAG polp@dr hnteda. 1eThe ericamiwips of

g usabharein fafersio opupsinthedarm NRaRpwherein Ra apd Riuati y
are individually selected from the group including but not limited to

selected from the group including but not limited to
hydrogen,  optionally substituted alkyl, preferably
optionally substituted lower alkyl, optionally substituted
alkenyl, preferably optionally substituted lower alkenyl,
optionally substituted alkynyl, preferably optionally
substituted lower alkynyl, and optionally substituted aryl

groups.

Disclosure of embodiments

The present invention is further described in the
following embodiments, which are included for purpose of
illustration and not for limitation of the scope of that
which the applicants claim to be the invention.

An exemplary non-limiting embodiment of a stabiliser
composition for thermally stabilising halide-containing-
polymers such as chlorine-containing polymers will now be
disclosed. Hereafter, for convenience, reference will be
made to “chlorine-containing polymers” or “chloride-
containing polymers” for convenience. However, the
disclosed composition can be used for any type of halide

containing polymers.
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hydrogen, optionally substituted alkyl, preferably optionally substituted

lower alkyl, optionally substituted 15 alkenyl, preferably optionally
WOSHBslifbiad lower alkenyl, optionally substituted alkynyl, prefeweiissG2006/008096

optionally substituted lower alkynyl, and optionally substituted aryl

group 20 isclqs sure fe ments The present invention is further
descr%e |r(? ovﬁng%% %de?ﬁgrﬁg ﬁl%@ﬁﬁ?&’ﬁc%d@&?@r]pﬁﬁé&ulser

cofrjiusirafion armbmqtmmmtlarbnf];:tbassdepe obthess2mwbich B¢  formula
(3 plicants claim to be the invention. An exemplary non-limiting
embodlment of a stabiliser composition for thermally stabilising
halide-containing polymers such as chi#kine-containing polymers will now
be disclosed. Hereafter, for convenienge, reference will be 30 made to

“chlorine-containing polymers" or “"chlgéde- contaning polymers" for
convenience. However, the dlSC|(N>‘€‘d corﬁpasﬁz‘zrr]1 can be used for any
type of halide containing polymer;s* 12 WO}2006/110112
PCT/SG2006/000096 The dls_d/o'ied embogiments describe a novel
stabiliser composition comp?fslng col ?gg\swesented by formula (I):
HA N:"J"ziiee oeelJj'~ XN'Y ~$I

)
wherein X, Y, and 2% are each independently selected
from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, amino, and groups having the structure {(II)
Ry

|

—N—R;
ey
wherein R; and R; are each independently selected from
the group comsisting of hydrogen, alkyl, alkenyl, alkynyl,
cycioalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl
group,

A is oxygen (0) or sulfur (8); and

wherein the dashed double line "777%%" represents an
optional double bond. It will be appreciated that said
compounds of formula (I) do not contain more than three
double bonds in the aromatic ring structure.

In one embodiment,  the disclosed compounds

represented by formula (IA):
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5 wherein X, Y, and Z. are each independently selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, amino, and groups having

WO geeesiitEure (1) R, V-RZ Ul) wherein R1 and R2 are each ibQg{Sedeinhpoess

selected from 10 the group consisting of hydrogen, alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, ph g% he Ialkye% nd a_lryl' roup, A is oxygen

(0) o%lfu%ﬁ%‘%ﬁg Whé%mge;ﬁt %B‘ ashied d gfﬁe nn%ﬁ'%ﬁﬂe%‘ﬁ% anceBpPounds
reprsagideshlbpofdnwillebe @Bpreciated that said compounds of .

formula (I) do not contain more than tpiree double bonds in the aromatic

ring structure. In one embodiment, th ﬁisclosed compounds represented

by formula (IA): HAZ X'NY 20 (1A)}13 WO 2006/110112
PCTISG2006/000096 In another ' fhe disclosed compounds

consisting ofa X

s)

In one embodiment, the X, Y, Z, R; and Rz are each

independently selected from the group consisting of a
lower alkyl, lower alkenvyl, and a lower alkynyl.

The stabiliser composition may be used as a thermal
stabiliser for stabilising a chlorine-containing polymer.

The stabiliser composition may comprise two or more
compounds of formula I that are linked together by a
covalent bond between the atoms ZA. In one embodiment, when
one of X, ¥, and Z are amino or have the structure {11},
two or more compounds of formulz I are linked together by
a covalent bond between the the nitrogen atoms.

The stabiliser composition may comprise two or more
compounds of formula I that are linked together by a
covalent bond. a

The stabiliser may comprise one or more additive
compounds. The stabiliser may also comprise one or more
lubricants. ‘

The stabiliser composition may be mixed with a
chlorine-containing polymer to form a stabilised chlorine-
containing polymer. The stabilised thlcrine—containing
polymer may contain compounds of Fformula I in an amount by
weight selected from the group consisting of: about 0.01%
to about 20%; about 0.01% to about 16%; about 0.1% to
about 15%; about 0.15% to about 10%; about 0.2% to about
8%; about 0.2% to about 6%; and about 0.2% to about 4%.
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lower alkyl, lower alkenyl, and a lower alkynyl. The stabiliser composition

ngﬁé’?ﬁ’yﬁ?d as a thermal stabiliser for stabilising a chlorine-containin

fier. - The stabiliser composition may comprise two or m&fet§*2006/000096
compounds of formula | that are linked together by a covalent bond
betwees therasomsmoliiens,emboditaentyiher; gae o6 X X3 AN S A1 ymer
amino or have the structure (Il), two or more compounds of formula | are

‘Hﬁ&ed%ésﬁ%? by *¥ ch¥&ERTboAE betiRddh the theHRfogepasiemsEzom  the
cHe stabdiset ReRMPASHIEN P ERIBPIISSHINMEP! BB SRMRBOUNES 86 rmula T

- formula | that are, linked together by a covalent bond. The stabiliser ma

8B SEGRE br Ford BAEIRbe DS GG P The SEARISRE nPHto 0-05% to
atamprideone or more 20 lubricants. The stabiliser composition may be
mixedIvIvlith a chlgfline-contai ing,po%g\er to g&m a stapilised chlorine-
containing polymer - The stbilaat tHioHne-coMt&inind poRf&SRgpRtaining
Peortmizrcomppunadsd foonulantiacni amoutd by 2haveight selasteddromoe1 ded
oup.consisting of: ut 0,018 to about 20%; about 0.01% to about
B ot e S o L e L Ut S00E SRS oo ving
Crraisaudgoe ibcingredeato hbdut 626; amcbaldut 10y2%¢d ghaut®hwkén the

r%gog@]%%&g P&'E@G&QO%%O&Q% gb,one embodiment, the
> I L9%,

chldrine-containing polymer may undergo extrusion to form a pipe made
from thBechlofifétebhicisidg polrherhadngcompdundsyof fopmljankein  may

cBRAMA Brweight hghugen,lig;(ange oL AR 00R26 10, S BROUAZLD 1y
another embodiment, the chlorine-containing polymer may und%rgo
W@$g§@n$ﬁ§§@®qgf§ﬁ9§nﬁngxgroup consisting of: about 0.05%%

to about 16%; about 0.1% to about 15%; about 0.15% to
about 10%; about 0.2% to about B%; about 0.2% to about 6%;

.and about 0.2% to about 4%.

In one embodiment, the chlorine-containing polymer
may undergo extrusion to form a pipe made from the
chlorine-~containing polymér. having one or more additive
compounds in an amount by weight between the range of
about 0.1% to about 2%.

In  another  embodiment, the chlorine-containing
polymer may undergo injection molding to form a molded
shape made from the chlorine-containing polymer having one
or more additive compounds in an amount by weight between
the range of about 0.3% to about 3%.

The stabilised chlorine~containing polymer  may
comprise one or more lubricants in an amount by weight
selected from the group consisting of: about 0.09% to
about 21%; about 0.1% to about 20%; about 0.15% to about
10%; about 0.2% to about 8%; about 0.3% to about 6%; and
about 0.4% to about 4%.

In one embodiment, the chlorine-containing polymer

may undergo extrusion to form a pipe made from the
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shape made from the chlorine-containing polymer having compounds of
formula 1 in an amount by weight between the 10 range of about 0.1% to
WO986 5. The stabilised chlorine-containing polymer may RSSHH§29€6/00009¢
one or more additive compounds in an amount by weight selected from
%grrgug_ggnsisting of: about 0..09% . to apout 16%; about 0.1% to about
b aBout 0 159 1615 abS T, dbBlit6 30 BanBE: S48 SockibpbEants
ito soukBesmandgboetilyA% tbaboata%t eoneseigbodimenbdie 0.5% to
aglglggn%-%:gntaining polymer may undergo extrusion to form a pipe made
from the chlorine-containing polymer. having one or more additive 20
compéunds #naftbeountdywelghestween therangehdfoaboa-GaHt @i ning
%. n odi t,.the chlorine-containjn lymer ma
pgg er%in%c%oﬁ&%% gﬁg t(()ji%ﬁ% %E%g e cs)‘fiéfﬁ'en 'aé:eg frc?%%ﬁ% a X‘Old@d
SBRiBRn&RBAtafifiag pblyneriavingene2B be imiagdditilgmempbandsin one
o8N BMONLLY weight hetween, the range of ﬂgﬁlﬁt G2 joabout 3%, The .
stabilised chlorine-containing polymermay cOmprise one or more
2RMiEafts8f dFParfBaktby Weight selected from the group consisting of:
about 0.09% to 30 about 21%; about 0.1% to about 20%; about 0.15% to
_about 10%; a_bou%O.% to about 8%; about 0.3% to about 6%; and about
Ml S PAMTIS PN = B 3Ly, ’
may ungergaeiusivnie e adipe {RMARE 1M dunds may be
2006/110112 PCT/SC20061000096 chlorine-containing pdlymer having
SIGHE B T aiids I ARURGIMEBY WeldReferRserpitiangelost ituted

mabeuto%to- Bhoat 2% .

The -amino-substituted pyrimidine compounds may be

0-tO-&1iJ) O 4%

selected from the list consisting of: Z2-Amino—6-~
hydroxypvrimidine, Z—amino-6-mercaptopyrimidine, 2~ N-
methylamino—~6~hydroxypyrimidine, 2-N-2-propylamino—6-
hydroxypyrimidine, 4-amino-6-hydroxypyrimidine, 4-aminoc—6-
mercaptopyrimidine, 4-N-phenylamino~6-hydroxypyrimidine,
4-methylamino-6~hydroxypyvrimidine, 4~octylamino-6-
hydroxypyrimidine, 5mamino~6—hydroxypyrimidine, S5—amino-6-
mercaptopyrimidine, 5-N-butylamino-é~hydroxypyrimidine, 5-
N-methyl amino-6~mercaptopyrimidine, 2, 4-diamino-6~
hydroxypyrimidine, 2,4-diamino-6-mercaptopyrimidine, 2,4-
N,N’-dimethyldiamino~6~hydroxypyrimidine, 4, 5~diamino-6-
hydroxypyrimidine, 4,5—-diaminc-6é~mercaptopyrimidine, 4,5-
N, N’ -dipropyldiamino-6-hydroxypyrimidine, 4—N-methylamino-
S-N-octylamino-6-hydroxypyrimidine, 2,4—diamino—6~

hydroxypyrimidine, 2,6-diamino-6é-hydroxypyrimidine, 2,6~ .

diamino-6~mercaptopyrimidine, 2,6-N,N'~dibutyldiamino-6-
hydroxypyrimidine, 2-N-butylamino-6-N-phenylamino~6-
hydroxypyrimidine, 2,4, 5-triamino-6-hydroxypyrimidine,

2,4,5-triamino~6-mercaptopyrimidine, Z2-N-methylamino—4-N~
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In another embodiment, the chlorine-containing 5 polymer may undergo
injection molding to form a molded shape made from the
Wchesiatitentaining polymer having one or lubricants in an ampQusRye6/600096
weight between the range of about 0.8% to about 3%. 10
Amino-substituted pyrimidine compounds The amino-substituted
bylysitédine cefpibupte myd\ahd ramitoisplistitiieshydioxy-pyrinidnessde or
m &Eréin%-su %_i;tg%e:{jo rrlneriflsi;ilgtg-p()Dyglimidines. The amino-substituted
pyrlmlé)lne compounﬁsmay 5&*15 selected from the list consisting of:
2-Amino-6- hydroxypyrimidine, 2-amino-6-mercaptopyrimidine, 2-N-
methylamino-6-hydroxypyrimidine, 2-N-2-propylamino-6-
T By IAPIRPPE G Mino-6-hydroxypyrimidine, 4-amino-6-
merc oyrimiding: 4-N-p ino: 67hydroxy Ryrimiding, 2 '
4-me%%%n%r%—%%érgéypgﬁ%%ﬁ%%?ylg{n%%oe%{-{%gy(ﬂr%%yp%%zﬁﬁgiﬁg? one
OX5_JFRIRE- 6V S FmThRe B-aminb B drbgptapipimdigensisting of:
pox Mhuylagnngso-hydroxypyimidine, aaNvRetiMe 21 compounds, alkali
amino-6-mercaptopyrimidine, 2,4-diamino-6- hydroxypyrimidine, :
OB 4-dRhfAGEERercaptditimidiferbawsiates, ~ alkali  zeolites,
niNodimethyldiamingG-BydoxypWimidingndSdi@mino-6shosphites  and
hydroxypyrimidine, 4,5-diamino-6-mercaptopyrimidine, 4,5-
hypREERRESAdiaminoB-Rjdekppaimidins eNandthylahiedered amines,

aScRoslamings 6-nydroxypyrimidine, . d-diaming: - Oydroxypyrinidingy .t
2,6-diamino-6-hydroxypyrimidine, 2,6 30 diamino-6-mercaptopyrimidine,

aryde ROR'-@B UBRAENHAB L Rpdrbeysy rintigine st -
2-N-betlamings6:N-phenylamige6- hydroxypydmidines  present  in -a
2,4,5-triamino-6-hydroxypyrimidine, 2,4,5-triamino-6-mercaptopyrimidine,

stRRIhFGRMIAB RIS WenEeoeH 1011 PPEErSE 2006000096 selected

£iuylaninogr-dliphesdamine: ehydioxypyripidineandiens 0h 013 to 10%;

0.1% to B%; 0.1% to 6%; (0.1% to 5%; 0.1% to 4%: 0.1% to

3%; 0.1% to 2% and 0.1% to 0.6%.

The polyols

The polyols may be selected from the group consisting

of: pentaerythritol, dipentaerythritol,
tripentaerythritol, bistrimethylolpropane,
bistrimethylolethane, trismethylolpropane,
polyvinylalcohol, . sorbitel, mannitol,
tetramethyvlolcyclohexanol, tetramethylolcyclopentanol,
tetramethylolcyclopyranol, glycerol, diglyceroi,
polyglycerol, thiodiglycerol, tiis(hydroxyethyl)

isoccyanurate; tris(hydroxypropyl) isocyanurate and one or

more combinations thersof.

The alkali or alkaline earth metal compounds

The alkali or alkaline earth metal compound may be
selected from the group consisting of: oxides, hydroxides,
sulfides, silicates, phosphates, borates, carbonates and
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more combinations thereof. Additive compounds 5 The stabiliser
composition may further comprise one or more additives selected from
WOtkengratfiTonsisting of: polyols, alkali or alkaline earth metalPeamsawwm0096
alkali or alkaline earth carboxylates, alkali zeolites, hydrotalcite,
erchlorate compounds, phosphates and 10 hypophosphites,

hYSRRERSRES AT allPRindértihtine fiediRdrfolarainds, ghjdkdline  earth
meﬂwmur@lﬁdplaﬁmliﬁﬁﬂﬂeﬂé’a&gﬁ@ﬂﬁé’ﬂ@t&ﬁ@q{tﬁﬁ@%ﬂlm'onS thereof.

The amount of additive compounds present in a stabilise

chlor%%?co poﬁﬁ@ﬁﬁay%@’sel@@tedsﬁéﬁ%‘ﬁ?%e §iwp the group
camnsistingof: 62001% tonkSin, 0.85%itand 0% A % 0:8%5 k10 8% 0ne or

0.1% tO%’/o' O'tl% to 4%; 0.1% to 3%; 0.1% to 2% and 0.10 to 0.6Q. The

mop%?yoﬁs? th% pl(ﬁ)l? smjﬁfﬁé’ elected from the group ponsisting of:
pentdérythetbkalidjentaesythtitol, iepentaeryhiitolbistdmethvalpropang, +he

isgimethylolethane, trismethylolpropane, polyvinylalcohol, sorbitol,
g%% nit%f?%gthtré'r%gthﬁog]éyc%%@S%&%rarﬁ@%%%@cloﬁé:rﬁé‘ﬁ_&%“mr and
basirametindoloysiopyrancir glycendbidiglytenal polyglvestol, thlodlglyécerol,
tris( oxyet .isqcyanurate; tris(hydroxypro iIsocyanurate and one
or r?%r% cé%g%aaﬁon%%h&lﬁégﬁ eeﬁfﬁ)r‘g%gﬂsn[e SSRGS may be
baggrrpoahés The alkalidriRdline earth thetabedmpsunskhay hed sefeeied the
o150 the gau sansisling ofoxides, iydrorides., suifides, slicates, ooy o
phosphates, borates,carbonates an
hydroxide, lithium -hydroxide, sodium borate, sodium

silicate and one or more combinations thereof.

The alkali or alkaline earth carboxvlates

The alkali or alkaline earth carboxylates may be

selected from the group consisting of: sodium paimitate,

potassium palmitate, magnesium palmitate, sodium
hydroxystearate, calcium hydroxystearate, magnesium
hydroxystearate, sodium stearate, lithium  stearate,

potassium stearate, magnesium stearate, calcium stearate,
sodium acetate, potasésium acetate, lithium acetate, sodium
propionate, potassium propionate, sodium butyrate, sodium
malonate, sodium adipate, sodium benzoate and one or more

combinations thereof.

The alkali aluminosilicates

The alkali aluminosilicates may be selected from the
group consisting of: sodium aluminosilicate, potassium
aluminosilicate, lithium aluminosilicate and one or more

combinations thereof.
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WO 2006/110112 PCT/SG2006/000096 hydrocarbonates of alkali metals
and alkaline earth metals, and one or more combinations thereof. The

WO 2Ra/i HBtals may be selected from the group consisting of: IROEG2006/000096

sodium, and potassium and one or 5 more combinations thereof. The
alkaline earth metals may be selected from the group consisting of.

TheaadasdigmAedld®im, strontium, and barium and one or more
complnatianaereotpiealal or alkpliigearh RRLCOMROUNIS Y one
ed fro

be 10 basic alkali or alkaline earth metals select the "group
CeggrrElinggsoERIcidm hydtexides eaghesiumaiydkRidaidigdum Bxemplary
cadslsade sodiumborate. sediup, silicate ang one, gt more %Q{H@”atgﬂﬁel ic
-thereof. 15 The alkali or alkaline earth carboxylates The alkali or alkaline
acddith caPieEREkes maGHe: selddBdIbm thegteup corshard ef: sagibm or
diplmitaiey pelassivRakniate, mageasiym palpytate, sediUn - acid and
hydroxystearate, calcium hydroxystearate, magnesium 20 ) )
Ghystedrate Sottium SRRFREClithftih Srearf@P PoHESiuASichratetauric
adpagnesiy siearate, elgign siearaier Sedikn agetateRofassiinycid  and
cetate, lithium acetate, sodium, propignate, potassium propionate, .
PRI R yral o BERUAT i Gte Aot Aipal® sihi fehzoRE salts
ofarthese o more 2k-éeimbinations thereof. The alkali aluminosilicates The
alkali aluminosilicates may be selected from the .group consisting of:
sodium aluminosilicate, potassium 30 aluminosilicate, lithium
ThaduBiyabsiicalecdnd sne or more combinations thereof. 18 WO

ZOOQQﬁpllzE§§%§%§98§@99096 can be used. Exemplary
hydrotalcites include, but are not limited  to,
Al,036Mg0.C0O,. 12H,0, Mg4 .5Al1; {OH) 13C03. 3. 5H»0,
4MgO.A1,05.C0,. 9H,0, 4Mg0O . A1505.C0,. 6HL0,

MgsAlg (CO3) {(OHY 15, 4H20, Mg4,5Alz (CO3} (OH)13.3H:0 and anhydrous

forms thereof.

The perchlorate compounds

The perchlorate compounds may be selected from
compounds having the formula M{Cl04),, wherein M is
selected from the group comsisting of: Li, Na, K, Mg, Ca,
Sr, Zn, Al, La or Ce, and wherein n is 1, 2 or 3.

The perchlorate compounds may be complexed with
alcohols ({polyols, cyciodextrins) or ether alcohols or
ester alcohols. The ester alcohols include also the polyol
partial esters. Also suitable in the case of polyhydric
alcohols or polyols are their dimers, trimers, oligomers
and polymers, such as di-, tri-, tetra- and poly-glycols,
and di-, tri- and tetra-pentaerythritol or polyvinyl
alcohel in various degrees of polymerisation.

The perchlorate compounds can be introduced in

varlous known forms, for example in the form of a salt or
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The Fatty Acids Aliphatic carboxylic acids having at least one carboxy
group in the molecule may be used. Exemplary carboxylic acids are
WOgleelittaisid, adipic acid, pimelic 5 acid, suberic acid, axelaicraithmbercinoss
acid or dimerised or trimerised linoleic acid, acrylic acid and methacrylic
acid, caproic acid, caprylic acid, lauric acid, myristric acid, palmitic acid,
anteadveritbarkP pelargon, RPbéResic, wei®acktbil us Ywell aswdly salks PVC,
<290 1hese pityacds. JheHydrotalgiteg Any ydroralcltes canbguised. 1+ 5

Exemplary hydrotalcnes include, but are not limited to, 15

hygngiemgE-e Gv1 Bl Rk, 5—"@1&2(@}13!}3003 3.5H20,
4Mg0.A1203.C02.9H20, 4Mg0.A1203.C02.6H20, Mg6AI2 (CO3) (OH)
16. 4H20 Mg4 5A12 (CO3) (OH) 13. 3H20 and anhydrous forms thereof.

Pogs SSRPAGERIEASBerchlorate compounds may be

59@0@%””@11@%@&9@@@5 hawdRg thedornyda AMELQ4), swhRreinMds  group

selected from the group consisting of: Li, Na, K, Mg, Ca, Sr, Zn, Al, La or

RS BB Rereif his 1, 20RH R the pehtisiatdCompoti@®RRaybe 21kyl
pﬁﬁﬁﬁﬁﬁﬁﬁbNMpﬁﬁﬁﬁDBdm@yﬁﬁlC%ﬂmk%ﬁwﬁb@rah@ﬁﬂgmﬁﬁ&9ﬁphenyl
ester .alcohols. Th, ester Icohols include also the partial esters
PP Bt TH Bt IR Botho sy HOE R0 SPhi te,
dﬂﬂ’nemry]mpm’o&gmyers:?&amd palpessauchaas dl-tﬁ‘tzsteirawdd ~tert-

‘P cols nd di-, tri- and etra-pentaerythyritol or 'R0 Icohol in .,
bu%ylg’%aeﬁ’rees of poI?meng |o]r:n " The percF%ora?e cgﬁﬁiﬁ%&? 28 %Ep"rlto}”

dimptoskskiltie variolsien@yrd feimst sortexanipid phttefdipefasatorhritol

diphosphite, bis (2, 6-di-tert~butyl-4-methylphenyl) -
pentaerythritol diphosphite, bis-isodecyloxy-
pentaerythritol diphosphite, bis(2, {-di-tert-butyl—6-

methylphenyl)pentaerythritol diphosphite, bis{2,4,6-tri-~
tert-butylphenyl)pentaerythritol diphosphite, tristearyi-
sorbitol triphosphite, bis(2,4~di~-tert-butyl—6~
‘methylphenyl)methyl phosphite, bis (2, 4-di-tert-butyl-
omethylphenyl)ethyl phosphite, phenyldidecyl phosphite,
(2, 4—di-tert~butyiphenyl}-di~-dodecyl phosphite, {2, 6di-
tert~butylphenyl)-di-dodecyl phosphite
distearylpentaerythritol diphosphite and one or more
combinations thereof.

The hypophosphite may be selected from the group
consisting of: sodium hypophosphite, iithium
hypophosphite, sodium hypophosphite, potassium
hypophosphite, magnesium - hypophesphite, calcium
hypophosphite, zinc. hypophosphite, titanium hypophosphite,
vanadium hypophosphite, molybdenum hypophosphite,
manganese hypophosphite, cobalt hypophosphite, ammonium
hypophosphite, butylammonium hypophosphite,
tetraethylammonium hypophosphite, N-cetylpyridinium

20



19 WO 2006/110112 PCT/SG2006/000096 an aqueous solution applied
to a substrate, such as PVC, calcium silicate, zeolites or hydrotalcites, or
wolmeadiin@a hydrotalcite by chemical reaction. 5 Phosphites agg/sg2006/000096
Hypophosphites The phosphites may be selected from the group
consisting of: triphenyl phosphite, diphenyl alkyl phosphites, phenyl
hyfiatkgh phpbghiates, anst (norytphephinptiosphiseHetaluyl phasplitthosphite,
I9C cylp i Istearyl-pentaerythritol diphosphite,
agg(%i%rt{-ﬁ%%%]ﬁ%%%ﬁ %%gﬁllge,t(%‘lg(%&%t/fpentaerythritol
diphosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite,
T ig( 6- :J]% :Ctal%t I-4-methylphenyl)- pentaerythritol diphosphite,
‘Er?ﬁcrg‘iq%mry—%_ TS0 pentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-
5 .methylphenghpeniaendrdol giphosphite, Ris(ehbed- from the ‘group
tert-hutylphenyl)pentaerythritol diphosphite, tristearyl- sorbitol triphosphite,
CBRTA ARGt Bty -6 RRAIBR ARG phoSARE Do aREHIB Ry Fre
bééﬂfmﬂl_ hylal-;hewl b)ﬂblwll @_ﬁgagm@{ pgls@ﬁhu@&m 7 W e, penzoyl 3,5~
-di-tert-butylphenyl)-dj-dodecyl phosphite, (2,6di-
TR PR foptREC ACHemry e SARREP ApHABSHREne
bandoyk or mere dopibinatiensAbefiess:2=Hhae hypophesphiteneayber  4-
10 mégkgc defrgogl I%%gg% c_onsist'g\ of: sqdium hypophosphite, lithium
yPOPROSP AT, Sedium he)fpophosgf}ni%é),y tassidfm Ry pastphRy tmethane ;
beregmesium hypéptrosphikecalcivimdiyhaphkosphite, zineshypophosphites, 5-
afianiupdaepbosaiits, Bgyanadium ipophosoiite, BIOHCEAT) et hane

ypophosphite, “manganese’hypophosphite, cob
banwagaiom 3, 4~-trimethylbenzoylmethane; benzoyl-2,3, 5~
trichlorobenzoylmethane; benzoylstearoylmethane; 3-
15 methylbenzovlstearoylmethane 3,4~
dichlorobenzoylstearoylmethane | benzoyl
heptadecanoyimethane; 3~
methylbenzoyltetradecanoylmethane;; 2~
“methylbenzoylauroylmethane; 3=
20 nitrobenzoylmyristoylmethane: 2, 3-ethoxybenzoyl

palmitoylmethane; 2-methoxy benzoylstearoylmethane, and

one or more combinations thereof.

The sterically hindered amines

25 The sterically hindered amines may be selected from
the group consisting of: bis(2,2,6, 6~tetramethyl-4-
piperidyl)sebacate, bis{2,2, 6, 6~tetramethyl~4-
piperidyl) succinate, bis{(1,2,2,6,6-pentamethyl-4-

. piperidyl)sebacate, bis(l-octyloxy~2,2,6,6wtetramethyl-4w

30 piperidyl)sebacate; bis(l,2,2,6,G*pentameﬁhyl—4~pipexidyl}
n-butyl-3, 5-di~tert-butyl-4-hydroxybenzylmalonate, the
condensate of 1-{2-hydroxyethyl})~2,2, 6, 6~tetramethyl~4-
hydroxypiperidine and succinic acid, the condensate of
N,N'-bis(2,2,6, 6~tetramethyl-4-
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hypophosphite, butylammonium hypophosphite, tetraethylammonium
hypophosphite, N-cetylpyridinium 20 WO 2006/110112

WOPR@IE/SGA006/000096 hypophosphite and tetraphenylphospharis@zeos/oe0096
hypophosphite, and one or more combinations thereof. The [3-diketones
5 The (3-diketones may be selected from the group consisting of:

pilikenzoyimeibasee=singmyhanzoyimeihang: benzevl2.dwesgthylanedioxy  ¢-
benzoylmethane; benzoyl 3,5- dimethylbenzoyl methane; benzoyl

AR Ab by AR Etané - B8nhzoyl 4-methfifeizogmtatiatet famethyl-4-

pipeethihenzoyt4 16anethyienzeyimetanexhenzoyt , 6, 6-tet ramethyl-
4-chlorob ylmethane, benzoyl 2-bromobenzoylmethane; benzoyl 3,5-

st i Db e v S AR

ettienzopli®,B)4-brinsgtBy b e 6z Gyimethame: tiepz olls:3Hz inone) , 4~ -
trichloro 0 thane; benzoylstearoylmethane; 3 15

berrr%ezt g%&é&%&ﬁ?ﬁ%ﬁ%@%i?ﬁ% 610 élr?z’oylstearoyl%E%%%%ryloxy -

2 Beng o9 heptateethoylpetiraned Brmethylbenzoyltetradecaneyinethahes , 6—

;2 r e €; nitso risto thane;
e ST s L
bijenzograsakdyiRettiaies and oecstiére’cohbinatites theredf The 1, 3, 8-

ri j e ' 54 he sterically hi amj b _
Iy NOIed oS3 Sl TSI DR 2,
tyipamsREbRéae rBidrl 2 Bebaatidifethyl=4- piperidyfeataihawy -2, 2, 6, 6~
té%%&ﬁégﬁyﬁﬁi @@ﬁwagﬂegfﬁgyg§eb%§%p’condensate of N,N'~-

bis(l-octyloxy-2,2,6,'6-tetramethyl-4 30 piperidyl)sebacate,
bisidd 2 2 &, 6-pentam@taiiaibiferRiperidyl) hexamethylenediamine

and 4-morpholino-2, 6~dichloro-1,3,5~-triazine, the
condensate of 2—-chloro-4, 6-bis (4-n-butylamino-2,2, 6, 6—
tetramethylpiperidyl)-1,3, 5~triazine and 1,2~bis(3¥
aminopropylamino)ethane, the condensate of 2-chloro—4,6-
bis{4~n~butylamino~l,2,2,6,6~pentamethylpiperidyl)~l,3,5—
triazine and 1,2-~bis{(3-aminopropylaminc)ethane, 8-acetyl-
3~dodecyl~7,7,%, 8-tetramethyl-1, 3, 8~triazaspiro[4.
5ldecane-2, 4-dione, 3-dodecyl-1-(2,2, 6, 6-tetramethyl-4~
piperidyl)pyrrolidine-2,5-dione, 3-dodecyl-1~(1,2,2,6, 6=~
pentamethyl-4-piperidyl)pyrrolidine-2,5~dione, a mixture
of 4-hexadecyloxy- and 4-stearyloxy-2,2,6, 06—
teEramethylpiperidine, a condensétion product of N,Nf-
bis(2,2,6,6-tetramethyl-4~piperidyl)hexamethylenediamine
'and 4~cyclohexylamino-2, 6—~dichloro-1, 3, 5-triazine, a
condensation product of 1,2-bis(3-aminopropylamino)ethane
and 2,4,6-trichloro-1,3,5-triazine as well as 4-
butylamino-2, 2, 6, 6~tetramethylpiperidine; N-({2,2,6,6~
tetramethyl—-4-piperidyl)-n~dodecylsuccinimide, N~
{L,2,2,6, 6-pentamethyl-4—-piperidyl)-n-dodecylsuccinimide,
2-undecyl-7,7,9, S~tetramethyl~l-oxa-3, 8-diaza-4-oxo-

spiro(4, 5]}decane, and one or more combinations thereof.
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n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of
1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4- hydroxypiperidine and succinic

wesidsfiegondensate of N, N'-bis(2,2,6, 6-tetramethyl-4 21 Worsaz006/000095
2006/110112 PCT/SG2006/000096 piperidyl) hexamethylenediamine and
4-tert-octyl-amino-2,6- dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-
piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-

Thér- PHEKSMD 1 Lkih4-butanetetracarboxylate, 1,1'-(1,2 5

ethan% Iyl)- bIS(3 3, 5 5- tetramethylplperazmone) 4-

benzbyE2, 226 53Bf4 ﬁ?@iﬁ&ﬁplp@ﬁd"ne Esté‘é?}l%‘k‘?—eﬁiz grom the group
co&éﬁtﬁﬁiﬁlﬁ@wpmef&dﬂe bis (btA2n®16mine, tris-ethanolamine,
pentamﬁth Ipiperidyl)-2-n-butyl-2-(2- hydroxy -3,5-di-tert-
58 Sionate SARERRILY @%ﬂ%metﬁﬂtﬁg@f@lﬂer tris(2-
hm@mmﬁmﬁnaﬁﬁ@mnerb§ebeﬁtny%zZ@t@ly1) amine; bis(2-
trameth g_ggrldg % ate bis(1- octéoxy -2,2,6,6-

JframV Shyipiperid ﬁ‘a‘f&‘l’thé “RRARX LB RER- Pis (2-hydroxy-1-
prbigi?.2,6 eztehgdmmwatpmwdm)hmmmmwﬂwmmxﬁnemyl} amine;

b ong ing 2.6-di {l 0-1,3,5- trlazme th 1 condens_gtq_of
L R R a2 DS P G Yo Bropy) amine
bigtamiathiyipperitypic®idiazginaand 1,2-b|s(3- aminopropylamino)

ethane, the condensate of 2-chloro-4,6-

hbls(4 n- butylamlno 1,2,2,6,6-pentamethylpiperidyl)-1,3,5- triazine and

gofupyiamdao)ethane, 8-acetyl- 20
3-d Ylzf tr iro[4..5]decane=2,4-di
3- dggggyl @1%{? %%XH?%SSp%Q? ; é 5 ?Z:psf ﬁlonegge group

-tetramethy yl)pyrrolidine-

consderfetpd-(22: 2,6 BrpbAtdmahipenpiakidghovolidiye: 2 chitkore; asolid
bl%%ﬁﬁ%ﬁ?@l@&% and 4sfearyloxy-2, ’.‘LC%E%IS @ fa%sphenol F-

tetramethghplperldlne a condensation product of N

dighgpie yl4%1fﬁéﬁ'mf)hexaﬁ?é{hﬁlened?m®1y01dyl ethers  of
tetraphenylethane; sclid and liquid polyglycidyl ethers of

phenol/formaldehyde novelak; solid and liguid peolyglycidyl
ethers of o-cresol/formaldehyde novolak: liguid glycidyl
ethers of alcohols; liguid glycidyl ethers of carboxylic
acids; solid heterocyclic epoxy resins {triglycidyl
isocyanurate); liguid cycloaliphatic epoxy resins;. liguid
N,N,O-triglycidyl ethers of p-aminophenol; tetraglycidyl-~
4~-4'-methylenebenzamine or N,N,N',N'~tetraglycidyl-

diaminophenvimethane.

The phenolic antioxidant

The bheﬁolic antioxidant may be selected' from the
group consisting of: 2,2-bis{4 ~hydroxyphenyl)propane,
esters of 3,5-di-tert-butyl-4-hydroxyphenylpropionic acid
with octadecanocl or péntaerythritcl, and tris(2,4-di-tert-
butylphenyl)phosphite, tetrakisimethylene 3-(3",5"~di-
tert-butyl-4'-hydroxyphenyl)propionate}methane, octadecyl
3-(3",5"~di~tert-butyl-4'-hydroxyphenyl) propionate,
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and 4-cyclohexylamino-2,6-dichloro-1,3,5-triazine, a condensation
product of 1,2-bis (3-aminopropylamino) ethane and

WO 2@1a0ekoro-1,3,5-triazine as well as 4 30 ‘ PCT/SG2006/800096
butylamino-2,2,6,6-tetramethylpiperidine; N-(2,2,6,6-
tetramethyl-4-piperidyl)-n-dodecylsuccinimide, N-

o¢t2deeBipehtamainyt dxipbridyy)im-tlotgcitsucemimiitss i nnamate,  di-n-
74,2.9-tetr. -]-0xa-3,8-dlaza-4-0x0- spiro[4,5]decane
Oanlgz%‘re]cg%okr r%z(')%é c%%gm%%]gggrgash%grleo% gé’ é\f@ %%8&%5%12 phosphonate,
2 peHScooeuobodenThs alkaheradine Tiadikariotdmire, agbe3 , 5-di-t-
paelpriadiomhe oraun. eonsisting of efhanolamine jtris-efhanolamipe, § ..

propanolamine, tris-propanolaming, butanolamine, tris(2
CEPRiHGHBSYIJdRRROfFis(2-hydroxy-ethyl)amine; bis(2- hydroxyethyl)
(Z'hYQEQ?ﬁMéﬂ%QB)Zﬂ)L%m'Q%a@i@bh)@r%%}’éh&i%@")a(ﬁﬂ@ﬁ)&@ﬁygaﬁﬂﬁe& may
mono(2-hydroxy-ethyl) amine; bis(2-hydroxy-ethyl)amine; .
bEnondE= droxS-propyifemmel a0 b Rydrdkyaaopybatkite. THemical
cobysidyh eampodrdst hhe slysisvh sampawntstnay Beselactedfiamile i 1api1e
group consisting of: liquid bisphenol-A-diglycidyl ethers; solid 15
upFgihchbARNgNE dpraRer SRR bispedetrEiaighTidyl ethers; solid
polyglycidyl ethers of tetraphenylethane; solid and liquid polyglycidy!l
ethers of phenol/formaldehyde novolak; solid and liquid polyglycidyl
T /formaldehyde novolak; liquid glycidyl 20 ethers of

alcohpi liquickalyeidyl ethers akealbaxylic,26ids; SOIdheterpgucliG o the

epoxy resins (triglycidyl isocyanurate); liquid Cycloaliphatic epoxy resins;,
INgER N, ROOSFGERY etHefs of pEHiABERENOl; edReRERREe,  glycerol
dotgaetylengbeazamine aidddsNaNriotaglycidyly  alcohols -having

chain lengths in the range from Cis to Cig; phthalic acid
esters of fatty alcohols having chain lengths in the range
from C;s to Cis and hydrogenated castor oil such as the
glycerol ester of 12-hydroxystearic acid; esters of
polyhydric alcohols and short chain monocarboxylic acids
such as glycerol. monostearate; ethylene glycol dilaurate;
2-ethylhexane diol-1,3-distearate; ethylene glycol di-2-
ethylhexanoate and octylene glycol dicaprylate; and esters
of dicarboxylic acids with short chain monohydroxy-
élcohols, such as diisooctyl sebacate; dilauryl azelate;
oxidised polyethylene waxes, polyethylene waxes; paraffin
waxes; carboxylic acids such as stearic acid, 12
hydroxystearic acid and montanic acid; carboxylates such
as calcium stearate, magnesium stearate and sodium
stearate; amides such as ethylene bis-stearamide and one
or more combinations thereof.

The lubricants present in a stabilised halogen
containing polymer, may be selected from the group
consisting of: 0.01% to 2%; 0.05% to 1.8%; 0.1% to 1.5%:
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ORI ol e,

25 diaminophenylmethane. The phenolic antioxidant The phenolic
antioxidant may be selected from the group consisting of:

WO 2(bdris¢dibydroxyphenyl)propane, 30 esters of PCT/SG2006/0006096

3,5-di-tert-butyl-4-hydroxyphenylpropionic acid with octadecanol or
pentaerythritol, and tris(2,4-di-tert- butylphenyl)phosphite,
0 .tetr&kigmethyéfie 3-@3'Z-diederitbd®l;4'0.5% to 1.35%: 1% to 1.3%;

r enyl)propignate)methane, oct L, '
* "g%%gﬁt’e%but?f-ﬁ%?&@%‘én?ﬁé%%%ﬁe,tz% WorEGo6/110112
PCT/SG2006/000096

TIPS s il

ocinnamate, di-n- octadecyl-3,
ate,

2,6-drputy| Zbrhetisheron tntiis e 4,6 49 bytiexr that may be
s tRyh4-Bydroxybengyl)isqeyanyalg and gpe £f mare &ﬁg@@@éﬂgﬂs zay be

thereof. Commercially available phenolic antioxidants that may be us :
sedrrEAfabIE KSith GreBeLakas eHemiPredipbiation obftiangbdisrinated

pdigisnadiaA andipre svatable under therand namesAngdMand o1 ymer
LowinoxTM. .10 The Lubricants The phenolic antioxidant may be selecte

bleRdh e PEG LdRGsting DRIyCERBITREN SRS \GifdérohamrRpd ymer  or
coplyasrabmpnostearage; fatty-aicabelgdhavingskaoghsi ths in the FANGEene

from C16 to C19; phthalic acid esters, of fatty alcohols having chain
hibRgthdsn the ! ARGR HEMETS to CIBENH hydrégehatdd Gastor BARREHMETS /
viag/thedglyserolasiesaf d2-hydsexysieatioracid; esiers ofpplyby¥dFic biends
Icohols and short;haiwnocarboxylic aciis 20 such as

Ay BPERRPAEPSE et he o Lymers  and
ondiob; Sntfisteatatebatytensrglycah di-doz .

The wvinyl chloride homopolymers, vinyl chloride
copolymers and polymer blends containing wvinyl chloride
homopolymers or vinyl chloride copolymers may be selected
from the group consisting 53’:’: polyvinyl chloride;
polyvinylidene chloride; copolymers of vinyl chloride with
a copolymerizable ethylenically unsaturated monomer such
as vinylidene chloride; methyl alpha chloracrylate; wvinyl
chloroethyl ether; 1-fluorc-i-chloroethylene;
chlorocacrylonitrile; allylidene diacetate;
chioroallylidene diacetate; and pol?mer blends such as
blends of polyvinyl chloride and polyethylene; polyvinyl
chloride and chlorinated pelyethylene; polyvinyl chloride
and polymethyl methacrylate; polyvinyl <chloride and
polybutylmethacrylate; pelyvinyl chloride and polystyrene;
polyvinyl chloride and acrylonitrile-butadiene-styrene
copolymer; and polyvinyl chloride and polyethylene and
polymethy methacrylate, and one or more combinations
thereof. .

The vinyl chloride copolymers may be selected from

the group consisting of: wvinyl chloride~vinyl acetate
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ethylhexanoate and octylene glycol dicaprylate; and esters of dicarboxylic
acids with short chain monohydroxy- alcohols, such as diisooctyl

WOossbateet2dilauryl azelate; 25 oxidised polyethylene waxes; matyetgideseooss

waxes; paraffin waxes; carboxylic acids such as stearic acid, 12-
hydroxystearic acid and montanic acid; carboxylates such as calcium
ceperkaes magvesih stehiate huid-setlivyl istearate Aibistes $8Chspolymer,
ene his- ramide.and, one or,more combinations thereof. The |
vmantﬁ)ﬁfgﬁ%&n—g Stabilised e%%lgelne%%ntair(ﬁon@%(ﬂ%’ﬁgr, méfe vinyl
clublucistfrémethb ghkbap o rststingof.0. 0 0%t 28620.05% to 1.8%; 0.1%
to 1.5%; 24 WO 2006/110112 PCT/SG2006/000096 0.15% to 1.45%;
0.2% to 1.4%; 0.5% to 1.35%; 1% to 1.3%; 1.1% to 1.3%; 1.2% to 1.3% °
150,08 39eh g he idreseshtainienisiemeps Thening polymer
chloripgsconiainyng polumer dhatsnay bgstabjlised by ife disglose ntaining
stabiliser composition may be ‘selected from the group consisting of:
P%ﬁ%teﬁuﬁglycﬂéﬁn?e%ﬁﬁabéh pelybefiitopdlfiiels; poigmeibtshdén a
miOPNHRYNIAE P ChorRAled RRIVOIefinaemapalymel of, 10, 6oRalymer Mgyl o |
chloride homopolymers; vinylidene chloride homopolymers; vinyl chloride
copo%‘?e@“\ﬂﬁ%ﬁeﬁg clibRld tdEETmETRRSISyPer MEsdent in the
haebiRinpg vinyk ehlgrde heroplymer ofikaPGWRAEGES ankh QRE QL MPI. the

combinations thereof. 15 The viQyI chloride homopolymers, vinyl chloride
IESPRIYTTEIS B PE nidrblEndcdritaififig AvinyP cHitgride: HbmopeRineie 6%:
1. @vinybclieridelcopplyaers yaay: be seleeted sfrom thergroup sansisting+ o 33

arff PGP LN A BN R PRGN Y ™ Smant. o

stabiliser composition present in the homogenous mixture
is about 2.4%.

The stabiliser composition and the chiorine~
containing polymer may initially be in the form of a
powder that may be substantially homogeneously mixed.

The homogenous mixture may be heated at an elevated
temperature to cause the stabiliser composition powder and
the chlorine-containing pelymer powder to at least
partially bind. The heating temperature may be in the
range between 90°C to 120°C or 100°C to 110°C.

The heating may occur for a period of time selected
from the group consisting of: 10 minutes to 1000 minutes;
20 minutes to 800 minutes; 25 minutes to 600 minutes; 30
minutes to 400 minutes; 35 minutes to 300 minutes; 40
minutes to 200 minutes; 45 minutes to 120 minutes: and 50
minutes to 90 minutes.

The stabilised chlorinemcontaining polymer is allowed
to cool and may be used as a material for further
processing.

In one embodiment, the stabilised chlorine-containing

polymer is placed within an extrusion device such as TWP-

2%



10

15

20

25

30

20 a copolymerizable ethylenically unsaturated monomer such as
vinylidene chloride; methyl alpha chloracrylate; vinyl chloroethyl ether;

WO kebaaroiltzhloroethylene; chloroacrylonitrile; allylidene diacetatesG2066/006096

chloroallylidene diacetate; and polymer 'blends such as 25 blends of

polyvinyl chloride and polyethylene; polyvinyl chloride and chlorinated
mﬁy@tgwleﬂgmﬂlmgiﬂ%wmﬁf@ﬁ?@@g n@mml laﬂrﬁﬁg@ad cmyéat@ildm%\ﬂnmastic

chloride and _polybutylmethacrylate; polyvinyl chloride and polystyrene;
M&a%ﬂﬁ%léfm»er aﬁggc%rﬁﬁﬁézﬁﬂtadm%‘ﬁg RFpfer, Ghgna -

polyvinyl chididrand palyetyleseiansh polyraathy Breiracrylate; are 08 i e

or mote combinations thereof. The vinyl chloride copolymers may be .
“ShsRER I R gD c%ﬁsi&n%"&aviﬁ’ﬁ‘%%‘hd&%inﬁ%%‘fﬁéoﬁs {3 ding
d2006/2101:2ECT/SGE2006006996 Tcopdlyesdryl chiaddedvinylideagchine

chlaride copolymer, vinyl chloride-trichloroethylene lymer and vinyl ,
m(?ﬁ’lgr%ec ?é-iﬁéhé%%l £¥§|§%elb g’or?cd)?ycr%]elrz.lg P%p’a’ratl%‘oqr’?%f th%jgstﬁﬁﬁ%%%uﬂhl’
Stilenrégokaininggplmer The stabiliser composition and a

chlorine-containing polymer- such as polyvinyl chloride (PVC) are mixed

in a mixing device to form a substantially homogenous mixture. The

amount of stalisée 2ofpostrreprésantOn thethie Homwegdrioers mixture

may B the fange3elecied from the group consistingof, .53 to 10%;

1% to 7.5%; 1.2% to%e%; 1.5% to 5%'"; 1.7% to 4.5%; 0/%% %‘5/{%2%%%591 be
Tyxnbhean,de 894 3drRIFA2.3% to 2.70. In one embodiment, the amount of

stabiliser composition present in the homogenous mixture 15 is about

2.4%. The stabiliser composition and the chlorine-
' Detailed Description of Figures

Fig. 1 shows a picture of a chlorine-containing
polymer (PVC 1A) with a stabilised composition next to a
lead chlorine-containing polymer {(comparative PVC 1B} that

has been stabilised with lead.

The organic stabiliser compound

The amino-substituted pyrimidine compounds are
commercially available from Sigma-Aldrich Company of.Stv
Louls, Missouri, United States of America and include: 2~
Amino-6~hydroxypyrimidine, 2-amino-é-mercaptopyrimidine,
2-N-methylamino~6-hydroxypyrimidine, 2-N-2-propylamino—6-
hydroxypyrimidine, 4-amino-6~hydroxypyrimidine, 4-amino—6-
mercaptopyrimidine, 4-N-phenylamino-6-hydroxypyrimidine,
4-methylamino-é~hydroxypyrimidine, 4—octylamino—6-~
hydroxypyrimidine, 5-amino-6-~hydroxypyrimidine, 5-amino-6-
mercaptopyrimidine, 5-N-butylamino-6é-hydroxypyrimidine, 5-
N-methyl amino-6-mercaptopyrimidine, 2,4~diamino-6-
hydroxypyrimidine, 2,4-diamino-6-mercaptopyrimidine, 2,4-
N,N’~dimethyldiamino-6-hydroxypyrimidine, 4,5-diamino~6-
hydroxypyrimidine, 4,5—diaminOmﬁnmeréaptopyrimidina, 4,5~

N, N’ -dipropyldiamino-6~hydroxypyrimidine, 4-N-methylamino-
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containing polymer may initially be in the form of a powder that may be

substantially homogeneously mixed. The homogenous mixture may be
wohmated@han elevated 20 temperature to cause the stabiliserrgampRsiitnocss

powder and the chlorine-containing polymer powder to at least partially

bind. The heating temperature may be in the range between 90C to 120C
S—HE0Y i ioc ~hd HeamHymayigstdi fior @ period of tim@ setetieaizsr—-6~

hy 508 GFAHD B0RRISIING 0T 10 /Bl iRs- 19 I0PBIOUISS, AQTUIHES 102, 6-
800 minutes; 25 minutes to 600 minutes; 30 minutés to 400 minutes; 35

N, RimAd PR30 6 himie e 0 RGBT kRS, 42 miftRes Y3 apgno—6-
N-PHRESS, ARO0R0- FRIRYEESIR RO MinpEes 30, The stabilisedy | 5+ ri amino-6-

chlorine-containing polymer is allowed to cool and may be used as a

by e RSP YO IR Brocésding THORIEMBo ST ARR LpRsfdayi dine, 2-
N-glRlenRg-aantainiag- palyn el islacedkwithiprasextasioideyvice such as
TWP- 26 WO 2006/110112 PCT/SG2006/000096 110-PVC twin screw
DY S RIE Rramltactifed by Foshan Plastic Machinery Co., Ltd of Foshan,
Guangdong province, China. In another one embodiment, the stabilised
chlorine- containing polymer is placed within an injection molding 5
Exg%\g;(i%%ch as IS-GS/GT injection molding machine manufactured by
ToShiba Machine Co., Ltd. of Numazu-shi, Shizuoka-ken, Japan. Modes
for Garryingahitihe saventompo Ndnkmitingresampiesief théinvestivizring

tolg’i%lgjifg%fg%lgﬁ%%@ggr%é%‘?%ﬂﬁﬁbgﬁéﬁ@ioﬁﬁf FHUresBlon dSNONE 2 aced
below:

0.3 parts of 2,4-diamino-é-hydroxypyrimidine obtained
from Sciencelab.com, Inc. of Kingﬁood, Texas, United
States of America;;

0.2 parts pentaerythritol additive stabiliser from US
Petrochemical Industries, Inc., of Houston, Texas, United
States of America;

0.45 parts hydrotalcite additive stabiliser from
Minerals Technologies Inc. of New York, United States of
America;

0.05 parts octadecyl-3, 5-di~-tert-butyl—~4~

- hydroxyhydrocinnamate additive stabiliser obtained from

Ciba Specialty Chemicals Corporation of Tarrytown, New

Yo;k, United States under the brand name Irganox 1076™;

6.1 part oxidized polyethylene wax from Clariant
Corporation, of Charlotte, North Carolina, United States
of America:;

1.0 part polyethylene wax from Clariant Corporation,
of Ci’iarlotte, North Carolina, United States of America;

0.4 parts calcium stearate from Astro Chemicals, Inc,

of Springfield Massachusetts; and
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10

15 polymer (PVC 1A) with a stabilised composition next to a lead

chlorine-containing polymer (comparative PVC 1B.) that has been
WOR{6liserd dvith lead: The organic stabiliser compound 20 ThePCT/SG2006/000096

amino-substituted pyrimidine compounds are commercially available from

Sigma-Aldrich Company of St. Louis, Missouri, United States of America

and iftiddePaTARINGYRGmBky PARGdirE earate from Acme-Hardesty

o-aMine-GEerCanseRMbNidines 12 N-meiylamise:6-Bydroxypyrimigine,
2--N- 2 propylamlno -6 25 ydroxypyrlmldlne

4-aminBSs-RYdBRYpyPRTidiRETPRFik B nteaREsRARMeY mixing the

ndAt-phenylamino-8-hydroxypyrimidipe, 30 minutes wunder ambient
4 met %Iamlno -6-hydroxypyrimidine, 4-octylamino-6- hydroxypyrimidine,
CEURRRA RS droRhY nm%ﬂ‘f?@&ﬁﬁo‘% rﬁé}%ﬁﬁféﬁ%mldﬁ/@ stabiliser
csﬂ@@@iﬁammo&&ydmgﬁyrmﬁ%& BEMN- Lm@d@Wparts dby weight pVC
amino-6 ca mi 24 |am|no -6- hy roxypyr|m| ine,

* S&Elam#\]c?)% %%to%%nrﬁ%ﬁ%"z& parts”. Ti0z, and 0.001

p&lxlﬂsdlﬁlﬁtrym&h@@ Gahy dipemyrimiding: d-Rii@MINOKre. compound  (PVC
droxypyrimidine, 4,5-diamino-6-mercaptopyrimidine, 4,5-
4\3/ N'-dhpro PRI - Beny R Sy BiikRite, BOG-nfimRakiReE R 7aM@position

wago@ﬂaoxaizcac’é@@@@smmg@ Sris0Gly|aminoG: ﬁaﬁwyrzﬂmygﬁtm

g% ino-6- hydroxyp r|m|d|ne 2,6-diamino-6-mercaptopyrimiding, 2

PKFN dibuB R amiree6-hy r&x%y #ERE SN butylamino-6-
N-phenylamino-6-hydroxypyrimidine, 2,4,5-triamino-6 5
hydroxypyrimidine, 2,4,5-triamino-6-mercaptopyrimidine, 2-
Nmethylamino-4-N-butylamino-5-N-phenylamino-6- hydroxypyrimidine.
Example | 10 A stabiliser composition was made by stirring together the
following components in the amounts indicated below:
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0.3 parts of 2,4-diamino-6-hydroxypyrimidine obtained from
ScienceLab.com, Inc. of Kingwood, Texas, United 15 States of America;;

WO QRGNS pentaerythritol additive stabiliser from US Petrochargit/az2006/000096
Industries, Inc., of Houston, Texas, United States of America; 0.45 parts
hydrotalcite additive stabiliser from 20 Minerals Technologies Inc. of New
York b giteepBess 6 amserivh; 805 phltsatethdeoysd: radited-MUY-4B are

sHYSrOXhydrgeinnamalg pdditive stabiliser obtained from Ciba Specialty

Chemicals Corporation of Tarrytown. New 25 York, United States under

CompprariifBme Irganox 1&MSL; 181 part oxidized polycstopipreatkfoEve 1B

kool

el aRn; [ Opgration, of ,@660%5%1'” Carotima;Ur uf!dogtatgo f
orat r}ig, §6

\9)
- . 3
America; 1.0 part polyethylene wax from Clariant Corg 10 of

2 msHersinerthCarolina) Onite®States of America; (.4 parts calcium
_ algsfremAstig,&hemicals, Inc, of Springfield Magsachusetts; and 28
WO 2006/110112 PCT/S(52006/000096 0.4 parts glyceryl mono stearate

PR eidiHbigdsty of BRieB&RPefnsylvania, United States of

HyNPeHEA. & SaDISer COFPPEITOY Was prepared-by mixing-the—mixture
in.a_mixer for 30 minutesiunder ambient 5 temperatute and atmospheric

OgfrasawElTRe Stbillser dodnibxition was then mixed with 100 parts by
tapeight,RYE- kesin, 3.0 parts of CaCO3, 1.2 parts of TIO2, and 0.001 parts
of pigment at 105C to pr¢duce a PVC. compound (PMC 1A). A
hyrepaaiee PYATRRRO UL the stabiliser composition 10 was and with Pb
atstabiliser was also prepafed (comparative

Oxidized 0.1 -
't Polyethylene wax

Polyethylene wax 1.0 -
Calcium Stearaﬁe 0.4 1=

1 Gylcerol ~ Mono | 0.4 -
Stearate '
Pb stabilizer| - 2.7 parts
composition
CaC0; 3.0 parts 3.0 parts
Ti0» 1.2 parts 1.2 parts
Pigment 0.001 parts 0.001 parts

TABLE I

PVC 1A and comparative PVC 1B underwent a plant trial
for rigid pipe extrusion to produce 40mm (diamétex)
pressure pipes using a KMD2-90 extruder manufactured by
Krauss-Maffei Process Technology AG of Munich, Germany,

under the process parameters shown in Table IT.
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PVC 1B) and mixed at 105 degree C. 29 WO 2006/110112
PCT/SG2006/000096 The compositions of PVC 1A and comparative PVC
WOBtafHIsHbwn in Table | below: Composition PVC I.A. CompRCatise 2856000096

iB PVC Resin K66 100 parts 100 parts 2,4-diamino-6- 0.3 parts
hydroxypyrimidine Pentaerythritol 0.2 parts - Hydrotalcite 0.45 parts -

Pistedec \ P 3reume 8285 te [tEIRY 3R hydroxyhydrocinndroate@xeidized OEWVC 1B

] — arata N A4 odeoral
S¢

ene-wax--0—Caleim-Stearate-0-4—Gylcerel
{(B/ovpadts Ti02 1.2 parts 1.2 parts Pigment 0.001 parts 0.001 parts

tl-u M|
gno 0.4 Stearatepsg sta%)ﬁizer - 2.7 parts composition"CaC03 3.0 parts
MJ@LE i %éﬂ%%@tﬂ%b lgg:uativc PvC-1B-underw ,r‘j_tsﬁplant triat-for
rigid pipe extrusion to prg dﬂDce 40mm (diameter) pregsure pipes using a
(®’MB2-90 extruder manufactured by Krauss-Maffei Pfocess Technology

Scﬁféng Wlﬁdb G&Islldlly, %[du'w theprocess-pat cuut:tx:lgo:huvvu -Fabte

Output (M/min.} 4.38 4.37

Visual Appearance | Good Good
1 of the Product

Table II

The visual appearance of the PVC 1A and comparative

PVC 1B is shown in Figure 1. Fig. 1 shows that the PVC 1A
5 had good colour held and was comparable to the PVC 1B,
which contains lead.

In view of the above, it is concluded that the visual
appearancé of the product 1s the same as the PVC
containing lead as stabiliser. Accordingly, the stabiliser

10 composition that was used in PVC 1A provides a substituted

stabiliser to the use of lead as a stabiliser.

Product Test Results
The trial pipe product made from PVC 2A was tested
15 according to standard methods known in the art and the

results of the test were shown in Table III below:
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15

20

30 WO 2006/110112 PCT/SG2006/000096 Process Parameters PVC 1A
Comparative PVC 18 Screw Speed 25 25 (1/min) Mass Temperature

WOIR8618611(t) Screw Torque (0) 60 60 Output (M/min.) 4.38 4.3¢1XE69806/000096
Appearance Good Good of the Product Table 1l The visual appearance of
the PVC 1A and comparative PVC 1B is shown in Figure 1. Fig. 1 shows

rdbakine PVC TA 5 had d
1B, which contains lead
visual appearance of the

aed6elatk hold and was co

b product is the same as the

ahehife e PV

In view of the above, it is cgncluded that the

EMFRGFead

Heag-stabiliserAesording)
PYC 1A provides a subs

Teﬁ%duct Test Results Th

lituted stabiliser to the use
> trial pipe product made fro

, tne stabiliser 10 compositidniiat Was Us&d in

f lead as a stabiliser.
PVC 2A was tested

Intmaecardig to standard meihwsals known in the art apgi#hs; hesUlts Of4Be 1ures
test were shown in Table Ill below: 31 WO 2006/110112 1
PCT/SG2006/000096 Tests Results Parameter Reqlif@fiBfts fegpmples

HyReversionid 1¥ebaximunpa%s d@st Impact Test Passge Maxdpur. 3
failiiraco

Resiatance to | Passed No delamination

Acetone

Softening Point | 80C Minimum 75 degree

Test C

Opacity Test 0.08% Maximum G.2%

Table IIT
Example 2
Rigid injection moiding was carried out to

demonstrate the performance of the stabiliser composition

compared to
parts of

Sciencelab.com,

commercially

Inc.

available

2, 4~diamino-6-hydroxypyrimidine

of Kingwood, Texas

America was mixed with the following:

Pb

stabilisers.0.5
obtained Ffrom

. United States of

0.3 parts pentaerythritol additive stabiliser from US

ton, Texas, United

stabiliser from

United States of

Petrochemical Industries, Inc., of Hous
States of America;
0.7 parts hydrotalcite additive
Minerals Technologies Inc. of New York,
America; '
0.8 parts Zeolite additive stabiliser from Zeolite

Australia Ltd of South Melbourne, Victoria, Australia; and

0.1

hydroxyhydrocinnamate

Ciba Specialty Chemicals Corporation of Tarrytown,

parts

additive

océadecylﬂ3,

S5-di~tert-butyl-4-

stabiliser obtained from

New

York, United States under the brand name Irganox 1076™;
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among 14 samples Hydrostatic Test Passed No cracks. Resistance to
Passed No delamination Acetone Softening Point 80C Minimum 75
wodageegeTest C Opacity Test 0.08% Maximum 0.2% Table |llpENaedes So0096

Rigid injection molding was carried out to 5 demonstrate the performance

of the stabiliser composition compared to commercially available Pb

stabiliferd.0.bapdrts ok didiaiinge6-hydidxypwimidinggbtameshfromla riant
L om, lpc: ' , Texas, United States of America was

C%rﬁ%(se% with the fol o%vsm%{:l%%%&?ggfts %@rﬁgerygﬁﬁ?gagﬁ\’/e ggﬁﬁ?éir States

FforfisS ipatrochemical Industries, Inc., of Houston, Texas, United States

OfA”@UQ&éEEEwgaﬁyEEHyiﬁﬁﬁwﬁgﬁS%%ﬁﬁer om, Miner %§§%§ation;

Technologiés Inc. of Néw York, Unitgd States of 15 América’ 0.
5 Ofeo%%gﬂw stalliReE frorRzedlitaustitihied of Smite MMelbburieerica;

avigtoria, Australia; and 0.1 parts octadecyl-3,5-di-tert-butyl-4
hydroxyhydrocinnamate additive stabiliser obtained from 20 Ciba

Specidity? CReficalS EbfiidiRticH-ER TR FROTA Me kst ak, Ohfted Stdtes Inc,

odndesthe brard namedganox 0763 H; 32 WO 2006/110112
PCT/SG2006/000096 0.3 part oxidized polyethylene wax from Clariant

CorpdtatiBfit5f CHBitd 1RGMh CLFERE LTARSY Sfates widgnekiva; stirring

10 together the following components in the amounts indicated

in Table IV below:

Composition 2VC 258 BVC 2B
PVC K58 160 parts ' 100 parts
Processing aid 1.0 parts 1.0 parts
Ti0; 1.5 parts 1.5 parts
Callsy 3.0 parts 3.0 parts
2,4—diamino~6-~ 0.5 parts -
hydroxypyrimidine
Pentaerythritol 0.3 parts -
Hydrotalcite 0.7 -
declite 0.8 -
Irganox 0.1 -
Polyethylene wax 6.3 -
Calcium stearate 1.5 -
Glyceryl mono stearate | 0.8 -
Pb stabilizer - 5.0 parts
composition ' |

Table IV

The Composition 2A and Composition 2B were mixed in a
15 stirred tank reactor for 5 minutes at 105°C temperature and
atmospheric pressure to respectively form PVC polymers 23

and Z2ZB.
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10

1.5 part -polyethylene-wax from Clariant Corporation, 5 of Charlotte,

North Carolina, United States of America; and 0.8 parts calcium stearate
wOfpom/ st Chemicals, Inc, of Springfield Massachusetts. A pegfsstahibfRboss

composition was made by stirring 10 together the following components

in the amounts indicated in Table IV below: Composition PVC. 2A PVC

2B PYEXK5@&00mearts 1Gmparm1&’roc$smm¢|g 1. Q@gﬁ@ét@@artgoﬁoglgld

5 ts. CaC03.3.0 parts 3 S, 2,4-diamino-6- 0.5 parts -
ﬁj%%agﬁ)%ml ia]ﬁl&taerytrﬁ%to‘?a 394 tolfle e Z%ﬁ{'él@% (NC~

8 f§anoxanrlRsdeiny| SREIHETO Blaﬁaimmniakéasaieﬂaﬂ Glycearyldnono
stearate 0.8 Pb stabilizer - 5.0 parts composition Table IV The
Composmon 2A and Composmon 2B were mixed in a 15 stirred tank

= BRSO e HOsEciierature and atmospheric pressure to
respegliely formP G golymers A e e iy TR
PCT/SG2006/000096 PVC polymers 2A were su Jeé%ed 0 rlgl(?

are tabulated in Table V as follows:

Results PVC 2A PVC ZB
Process Parameters |

Total Cycle Time |58 57
{sec.)

Black Pressure 1.0 1.0
(Mpa)

Peak Injection | 120 122
Pressure

(Mpa)

Injectioﬁ Time | 8.8 8.4
{sec.)

Screw Back  Time | 33 33
{sec.)

Molded Part

‘a 0.21 0.24
‘b ‘ 2.36 2.29
Charpy Impact | 5.6 15,4
(KJ/m2)

Vicat Scoftening | 81 80
Point {(deg o)

Table V

it can be seen from Table V that PVC 2A has similar
mechanical stability properties to PVC 2B. Accordingly,
the stabilizer composition that is contained within PVC 23
can be used as a direct commercial substitute for PVCs
that have been stabilised using lead.
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injection molding using an injection molding machine (NC- 8300) supplied
by NISSEI Plastic Industrial Co.Ltd. 5 Injection Molciin Trial Run The trial
WOt iaPVC polymers 2A and 2B results are tabulated in AabhRGYses000096
follows: Results PVC 2A PVC 2B Process Parameters Total Cycle Time
58 57 (sec.) Black Pressure 1.0 1.0 (Mpa) Peak Injection 120 122
Pressure (Mpa) Injection Time 8.8 8.4 (sec.) Screw Back Time 33 33
3 Molded Part 'a 0.21 0.24 "b 2.36 2.29 Charpy Impact 5.6 5.4
(KS/m2) Vicat Softening 81 80 Point (deg o) Table V 10 It can be seen
Papdmfrabfewerdomptai ReesasdBaEemechanical stability properties to
rAMCEB dingly, the stabilizer composition that is contained within
PVC 2A can be used as a direct commercial substitute for PVCs that

have'Been spbnrdbansfy 1IE59mB4the formula tabulated in Table
VI of part B below were mixed thoroughly at the room

temperature to form a powder blend. The blend then was
thenn milled for five minutes at 180°C on a two-roll

milling machine to form a PVC mill sheet.

Congo Red Test Procedure ‘

The formed mill sheet was cut into pieces, which were
then poured into a test tube, the opening of which was
covered with cotton. A plece of Congo Red indicator paper
(Whatman PLC, United Kingdom) was inserted into the test
tube through the cotton. The test tube with the sample was
immersed into an oil bath and heated to 190°C.

The time from when the test tube was inserted and the
instance when the color of the Congo Red indicator changed
to a distinct blue at the lower end of the paper was
recorded. The recorded time is hereafter referred to as
“Congo Red time”. Generally, the greater the Congo Red
time obtained, the better long term heat stability of the
PVC  sample that is stabilized by the stabilizer

composition of the PVC.

Dynamic Ceolor Testing Procedure .

The blend of the formula tabulated in Table VI of
part B below was mixed thoroughly into a powder blend. The
compound blend was then compressed into a fused chip at
180°C on a Brabender™ Plasticorder machine {Brabender GmbH
und Co. KG, Germany). The color of the fused chip is

hereafter designated as “dynamic color”, which represents
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WO 2006/110112 PCT/SG2006/000096 Example 3 Part A. Experimental
Procedure Roll Milling 5 The ingredients from the formula tabulated in

WOTRaME 184110 part B below were mixed thoroughly at the room pemgEIaisnBo09s

to form a powder blend. The blend then was therm milled for five minutes

at 180C on a two-roll milling machine to form a PVC mill sheet. 10 Congo
tiRe-bastrProoddurpsiteciormadmilb shegievaBwtt kamplesesalieh i zed by

were_then_ noured into.a test tupe, the opening of which was covered with
t%%tt%ﬁ?ﬁb%‘geéo? é%inéloe E&%dsfr? |ga g%ggﬁse‘r 15 (Whatman PLC, United

Kingdom) was inserted into the test tube through the cotton. The test tube
pAvith the sample was immersed into an oil bath and heated to 190C. The

time from when the test tube wasgjpggried,and the instance when the

P P o 29

C&M Sy CongoRed |§'kdt&5m§ mged—20-to-a-ch B e %t.tue 35
lower end of the paper was recordeg. The recorded §ime | ﬁgfaéa t‘é’? (PHR)

Piefdffell to as "Congo Redl@PnadaGenerally, the greatef thep@ongo Red

1 ] 28

obtaimed;the-better i@l-l t gkltl.%dt stabitity-of-H % P:‘%/C sample-thatis
stabilized by the stabilizer_2 g%mposition of the PV(C. Dyng%ch"golor

- SopEstimg P sebdweatiee hlénd obetfermula tabulatedNi Table VI of part

1 1 : Ll L L. HN I Ialawnadl TClha 20 . acnanalls,
H %Eswéll\ﬁn\gﬁélllxuu lllUlULé}Jlgy Ié%géJuvvum PTehar

T Tge 30 k%‘&IgUUIId
lend was then compressed into a fused chip at 180 on a‘Brabénder~

PHlgsticorder machine (Byfabefdee®hshH and Co. KE1GermampsThe

1 £+l £ (I S 1 £+ | H ol oo Mol pn o mni o A alarl! sk
Catf&fdfd lg%éléi?éltkélllp IS U?lsslalljlgkggalguatcu as—u 'tﬁ'S""p“afﬁ%'s’ LAARILZ B

represents

Calcium carbonate 3.0 parts - 3.0 parts

* DAHP: 2,4-diamino-é-hydroxypyrimidine.

Part C. Results

Formulations 3a : Comparative 3B
Congo Red Time 26 Minutes 15 Minutes

The 10-Minute 2 2

Dynamic Color¥*

* Dynamic coleor is rated as: l-excellent; 2-good; 3-Ffair;
4~-poor; S—very bad.
Table VIIX
It can be seen from Table VII above that the long-
term heat stability performance dramatically improved by
further addition of a small guantity of sodium perchlorate
{a metal perchlorate) into the comparative stabilizer

composition containing DAHP.

Example 4
Part A. Experimental

The ingredients from the formula tabulated in Table
VIII in Part B below were subjected to the same “Roll

Milling”, ™“Dynamic Color Testing” and “Congo Red Test”
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35 WO 2006/110112 PCTISG2006/000096 the color hold performance of
the PVC sample stabilized by the specified PVC heat stabilizer. Part B 5

wo Tabledili Composition 3A (PHR) Comparative 3B (PEER) P¥E1ketebfdososs

parts 100 parts DAHP* 0.3 parts 0.3 parts Sodium perchlorate 0.1 parts
Nil Hydotalcite 0.3 parts 0.3 parts PE wax 1.0 parts 1,0 parts Calcium

prsicadated). 5 parde8 oriastsd Calstira Cabanaiad0-pads 8. 0Pars tept  for
2,4-digmino-6-hydroxypyrimidine. Part C. Results Formulations 3A

th&ﬁgnop%?atl\?ée%m TB8hgo R SRRifRsSs ifTrETheain-RALTE-
?az.‘@ Eynﬁmmmﬂﬂw* *.Dynamic color is rated as: 1-excellent; 2-good;

nnnnn bad-—Fable VH--can-be-segn-from Table VI

|a||, 10-4~peer—b-ver
mﬁovet jat the long- terrn%af%%%?hty performance (ﬁ%ﬂ%ﬁﬁlﬁﬂﬁ’f‘pr&%d
by fEJIrther a\tdslrﬂogfta >r1all quantltxlcl)if?drl‘grﬂff 5%}{15 (a metal
v E?(gg%llleazlcf:’grttui IE;[; r]ménié%%%é?ﬁg r\é\allerrl;tls 0N R Aula
DAtbulated in Table VIII intPart Baetaw were subjeciel.to the sage "Roll
Sodium perchlorate | 0.1 parts 0.1 parts
Triethanolamine 0.1 parts Nil
Hydrotalcite 1.0 parts 1.0 parts
PE wax 0.5 parts 0.5 parts
Calcium stearate 1.0 parts 1.0 parts
Ester wax 1.0 parts 1.0 parts
Calcium carbonate 3.0 parts 3.0 parts
Processing aid 1.0 parts 1.0 parts
Table VIII

Part C. Results

Formulations 48 Comparative 4B
i The 10-Minute 2 3

Dynamic ‘Color*

Congo Red Time 32 Minutes 30 Minutes

* Dynamic color is rated as: l-excellent; 2~good; B%fair;

- 4-poor; 5-very bad.

Tablie IX

The color hold performance is significantly enhanced
by further addition of triethanolamine (an alkanclamine)
into the comparative stabilizer composition containing

DAHP and sodium perchlorate.
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Milling", "Dynamic Color Testing" and "Congo Red Test" 36 WO
2006/110112 PCT/SG2006/000096 procedure as described above for

wOExpeniraent 3, except for the Congo Red Test, the heating wagt/sG2606/600096
undertaken at 200C. Part B. Formulae Composition 4A (PER)

Comparative 4B (PER) PVC 1858 100 parts 100 parts DAHP 0.2 parts
Eg=2mpeires Sodium perchlorate 0.1 parts 0.1 parts Triethanolamine 0.1
Aml.'E@@Q@imlﬂprLOWMSPEWMOBDWBOBDMB

Calciim stearate 1.0 parts 1.0 parts Ester wax 1.0 parts 1.0 parts

Calcidtheaibuiatsl Benparts£3 Gupdrise Pfocassihy aichbhilpartsil Oparisble X
. Ta 155 t C: lts_ Formulations,4A mparative,éf% T;e s
3';ilro;?}II\/%ﬁ{LhilteBZ g%i?%ar%%%oé’gég r?&%eﬁ i r% § 32 Winttes ir%%é‘g"mg d
" Bynramiccdlorio¥atée ssinakcalfeht; " Eooad: 3Hei; Zawol: reydddre as
ddadleuiedd RO A0 dppLOTRNGE 3 SAUUIcBO BIAIGEd Bhnoe Red

further addition of triethanolamine (an alkanolamine) into the comparé’tl%e
TetbilizeReoRpasitiBe coatimngertaken at 200°C.

Part B. Formulae

Composition 5A1 (PHR}  BAZ (PHR} Comparative 5B
(PHR)

PVC K58 100 parts 100 parts 100 parts

DAHP 0.4 parts 0.4 parts 0.4 parts

Sodium 0.1 parts 0.1 parts 0.1 parts

perchlorate

THEIC* 0.5 parts 0.5 parts Nil

TNPPp** _Nil -1 0.3 parts Nil

Hydrotalcite 1.0 parts 1.0 parts 1.0 parts

PE wax 0.5 parts 0.5 parts 0.5 parts

Calcium 1.0 parts 1.0 parts 1.0 parts

stearate

Ester wax 1.0 parts 1.0 parts 1.0 parts

Calcium 3.0 parts 3.0 parts 3.0 parts

carbonate

‘Processing aid | 1.0 parts 1 1.0 parts 1.0 parts

*THEIC: tris(hydroxyethyl) isocyanurate. **TNPP: tris
{nonylphenyl) phosphate. '
Table X
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DAHP and sodium perchlorate. 15 37 WO 2006/110112
PCT/SG2006/000096 Example 5 A. Experimental The ingredients from
wothedammuba tabulated in Table X in Part B below were subjegtegdgide nnooos
same "Roll Milling", 5 "Dynamic Color Testing" arid "Congo Red Test"
procedure as described above for Experiment 3, except for the Congo
PaRéd CL. eﬁemelﬁwtmg was undertaken at 200C. Part B. Formulae

T CRmPositign SAH ““‘rAz(PHR)cuwn~qhnb5B (RHR)-PVC K58100
parts 100 parts 100 parts DA-HP 0.4 parts-0.4 parts 0.4 pSRERSFRRTHYR1 5B

Thgarts 0.2 -ksut.& parts perchlorate THlEIC* 0.5 parts O}53parts Nil
Dyyé{ﬁf Nl P 3 parts Nil Hydrotalcite 1.0 parts 1.0 parts{1.0 parts PE wax
0.5 parts 0.5 parts 0.5 parts _Calcium 1.0 parts 1.0 parts}1.0 parts

Cogtgarﬁ@@st@max 128 pHﬁtsut@parts 1 WparisnGateium 2.0 patisidBs

w s ﬁ{i{éJ bgnate Erocessing i&i +-O-paks 1.0_}76%{?—1—.9%’%—}9—_——_
’B#E%C tris hy %lxy%%hy |soc§yanurate. *gﬁﬁg;’:iﬁ%t(no yipR&HYI) fair;

4-piessphabe: vEatie Xads

Fable XI

The color hold performance is markedly improved by
further addition of THEIC (a polyol) and TNPP (a
phosphite}) into the comparative stabilizer composition

containing DAHP and perchlorate.

Example 6
A. Experimental

The ingredients from the formula tébulated in Table
XIT in Part B below were subjected %to the same “Roll
Milling”, “Dynamic Color Testing” and “Congo Red Test”

procedure as described above for Experiment 3.

Part B. Formulae

Composition 6& (PER) Comparative 8B
{PHR}

PVC K66 160 parts 100 parts
DAHP 0.1 parts 0.1 parts
Sodium perchlorate ;0.1 parts 0.1 parts
Zeolite 0.3 parts | 6.3 parts
Sodium acetate 0.2 parts Nil

PE wax 1.0 parts 1.0 parts
Calgium stearate 0.5 parts 0.5 parts
Calcium carbonate 3.0 parts 3.0 parts

Table XII
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WO 2006/110112 PCT/SG2006/000096 Part C. Results Formulations SAl
5A2 Comparative 5B The 10-Minute 2 1 3 Dynamic Color* Congo Red
WOLRE28Mnutes 30'Minutes 28 Minutes * Dynamic color is rab&tl8&:2006/006096
1-excellent; 2-good; 3-fair; 4-poor; 5-very bad. Table XI 5 The color hold
performance is markedly improved by further addition of THEIC (a polyol)

- Pagrfd ENFRegrlh®sphite) . into the comparative stabilizer composition

PO RAMPand-perghtorate-10-Exampte-6 7 %%Qi%@i@'%E
ingredients from the formula tabulated in Table Xll In Part B below were

Thsubjected thGhMFaniee"Ra8Il 15 Milling”, "Dynamic Gdlor Testing" and
Dﬁ%}&gg Red Jest” proc edure as described ab(_)ve for Experiment 3. Part
B. Formulae Compositian 6A (PHR) Comparative 6B. (PHR) PVC K66

Corapp&est 100mgarts DAHFO0 Migurse® 1 parts SodjudP pichidate 0.1

= TR PSTEEOS OB ALy G pas s e 0 Mfairs
PE wax 1.0 parts 1.0 parts Calcium stearate 0.5 parts 0.5 parts Calcium
4-gapdrate-F 8 PAarissio parts

Table XIII

Both color heold and long-term stability performance
are remarkably improved by further addition of sodium
acetate (a metal carboxylate) into the comparative

stabilizer composition containing DAHP and perchlorate.

Example 7
4. Experimental

The ingre@ients from the formula tabulated in Table
XIV in Part B below were subjected to the same “Roll
Milling”, *“Dynamic Color Testing” and “Congo Red Test”

procedure as described above for Experiment 3.

Part B. Formulae

Composition TR {PHR) Comparative 7B (PHR)
PVC K66 L00 parts 100 parts

DAHP : 0.1 parts 0.1 parts

Sodium perchloratg 0.1 parts 0.1 parts
Hydrotalcite 0.3 parts 0.3 parts

HTMPD* 0.05 parts Nil

PE wax 1.0 parts - 1.0 paxrts

Calcium stearate 0.5 parts 6.5 parts

Calcium carbonate 3.0 parts 3.0 parts

* HTMPD: 1-(2*'~hydroxyethyl)-2,2,6, 6,~-Tetramethyl-4-
piperidincl.
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Table X1l 20 39 WO 2006/110112 PCT/SG2006/000096 Part C. Results
Formulations 6A Comparative 6B The 10-Minute 2 4 Dynamic Color*

WO 2tegaiRid Time 29 Minutes 23 Minutes * Dynamic color is reaisagsos/600096

1-excellent; 2-good; 3-fair; 4-poor; 5-very bad. Table XIlI 5 Both color
hold and long-term stability performance are remarkably improved by
further addition of sodium aceta&atslmefdl€arboxylate) into the
comparative stabilizer composition containing DAHP and perchlorate. 10
ratanplenAxkxRerimental The ingredients from the formula tabulated in

Tahle XI\/in Part B below were subjected to the same "Roll 15 Mllllnq",
Fopmmbaid edfor Testing'} @ "Congo Red Test" procEempasaddsc

THRPOVE TOI EXPERIEIE 3. [FAlT BT Formutae Cornposit OITTA (PHR)
Comparative 7B (PHR) |PVC K66 100 parts 100 parts DAHP 0.1 parts 0.1

DYRaL SddRiRBerchlorate 0.1 parts 0.1 parts Hydrotalcite 0.3 parts

CdhgdarsqH+ VD™ U.U5 PAESINIE SEX 1.0-pars YUpafs, o ag

* Dynamic color is rated as: l-excellent; 2-good; 3-Ffair:
d-poor; 5S-very bad.
Table XV

The color hold performance is significantly improved
by addition of a tiny quantity of HETMPD (a sterically
hindered amine) into the comparative stabilizer

composition containing DAHP and perchlorate.

Applications

The disclosed stabiliser compositions provide a
stabiliser for thermally stabilising halide~containing
polymers such as polyvinyl chloride. Advantageously, when
in admixture with a halide-containing polymer, the
stabiliser composition at least partly inhibits thermal
degradation of the polymer.

The disclosed stabiliser composition is free from
metals such as lead, cadmium, tin, barium, antimony, and
zinc.

The. disclosed stabiliser composition may be used as a
substitute for lead stabilisers, tin stabilisers, mixed
metal stabilisers and known organic stabilisers. '

It will be apparent that wvarious other modifications
and adaptations of the invention will be apparent to the
person skilled in the art after reading the foregoing
disclosure without departing from the spirit and scope of
the invention and it is intended that all such
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Calcium stearate 0.5 parts 0.5 parts Calcium carbonate 3.0.parts 3.0
parts * HTMPD: 1-(2-hydroxyethyl)-2,2,6,6,-Tetramethyl-4- 20 piperidinol.
WO 20000@PP006/110112 PCTISG2006/000096 Table XIV Part GCRESHS6/080056
Formulations 7A Comparative 7B The 10-Minute 2 .4 Dynamic Color*
Congo Red Time 26 Minutes 27 Minutes * Dynamic color is rated as:
mol:&x&@@ﬂi&@OQﬁic87$ai§pEéltﬁm{S5ﬂeméDa€ﬁﬁhbie Xvidhe€otps holtl the
per orm ncgtls significantly improved by addition of a tiny quantity of
Iy 10 hindered amine) into the comparative stabilizer
composmon containing DAHP and perchlorate. Applications 15 The
disclosed stabiliser compositions provide a stabiliser for thermally
stabilising halide-containing polymers such as polyvinyl chloride.
Advantageously, when in admixture with a halide-containing polymer, the
stabiliser composition at least partly inhibits thermal 20 degradation of the
polymer. The disclosed stabiliser composition is free from metals such as
lead, cadmium, tin, barium, antimony, and zinc. The. disclosed stabiliser
composition may be used as a 25 substitute for lead stabilisers, tin
stabilisers, mixed .metal stabilisers and known organic stabilisers.

42



It will be apparent that various other modifications and adaptations gf¢hg<;2006/600096
invention will be apparent to the person skilled in the art after rgadingdhes January 2007
* foregoing 30 disclosure without departing from the spirit and scope of the

invention and it is intended that all such 41 WO 2006/110112

PCTISG20061000096 modifications and adaptations come within the

scope of the appended claims. 42 PCT/SG2006/000096 Received 29

January 2007 Claims 1. A halide-céRtaiisg polymer stabilizing

conaposworhacpmauémaq n%ﬁ%ﬂ&@@ﬂ&%@@ﬂb&%ﬂ%ﬁﬁ@@%on
(D: HA . NY Zuo~ Xy 5~]) wherein X, Y, and Z are each |nda£endently

sel&BATsH e ‘@‘FB‘BB‘HB?%usEﬁ@’%ﬁWH}B&er?YaM&}F al RERAT HtkyFyFuLa
aminb} and groups having the structure (1) R, N-R2 (Il) 10 wherein R1
and R2 are each independently selectegy from the group consisting of
hydrogen, alkyl, alkenyl, alkynyl, cyclodlkyl, cycloalkenyl, phenyl,

~ phenylalkyl -and aryl group, z

R
wherein X, Y, and Z are each independently seiected
from the group 'consisting of hydrogen, alkyl, alkenyl,'
alkynyl, amino, and groups having the structure (II)

Ry

|

@

10

wherein 'Rl and Ry are éach- independently selected
‘from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, rcyoloalkenyl‘, phenyl, phenylalkyl
"and aryl group, ' :

A is oxygen (0 or Sulfu_r (S)}'

wherein the dashed double line "~°**" represents an -
optiOnél double bond; and ' .

o whereih when sald composition is mixed with said

halide-containing polymers in use, said_‘ com‘position at
least partly rinhi‘bits thermal degradation of said halide-

containing polymers.

2. A halide-containing polymer_stabilizing composition
as claimed in claim 1,  further comprisin‘g‘ one or more
additives selected from the group consisting of: polyol

compounds, alkali or alkaline earth metal compounds,
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15 Ais oxygen (0) or sulfur (S); ' wherein the dashed double line _.
represents an optional double bond; and wherein when said composkeA/3G2006/080056
" is mixed with said halide-containing polymers in use, said compB&ffiredt2? January 2007
- 20 least partly inhibits thermal degradation of said.halide- containing
~ polymers. 2. A halide-containing polymer stabilizing composition as
claimed in claim 1, further comprising one or more 25 additives selected

froritke: grogp cansistingeof.palynl coapeundsitalkabapalisaline ealttali
metal compounds, 43 AME D SHEE!I IPRAIAU PCT/SG200

Reézgf/?ef%l% Janu a?i)l/ 07 gﬁ%% or %ﬁ(la isn'e e%ﬁfggragolﬁ?lgte 00%889989'
cornpoghdsralkali zesiteeorigoundelREg ddias; hytfbtaldigorhosphite

conpaRada PerchioaieAampounds,JiigRANIte and byBaphgSPiiEndered |

compounds, D-diketone compounds, sterically hindered 5 amine
- ScorPéiifids, BRI Tnes, @Nﬁ&ﬂj@d‘i‘ﬁ%ﬁnds, ISHERBHE antTRE IS
corppeunds and ane Bsxnose tcombingtiansithereafid3. Advadide-oontainioge
‘poll@n%frtlaﬁilizwg %%gpgggion 10 as claimed in claim 1, further |
comprising a lubricant. 4. A halide-containing polymer stabilizing
composition as claimed in claim.3, wherein the lubricant.is selected from
tf;ezgroumeﬁsiBii@@@%@w&fmmqume; Kt ghiceryl mpnosieatate ion
glycerol dialeate; glyceral _mono, 0 f I ls having.chai '
Lo N e FE LS T8 ool 3k seters oF iy e
alcohols having chain lengths in the range from C16 to C19;
4, A halide~containing polymer stabilizing composition

as claimed in claim 3, wherein the lubricant is selected
from the lgmoup consisting of: glycerol monooleate;

15 glyceryl mono - stearate, glycerol dioleate; glycerol
monoétearate;‘fatty alcohels having chain_leﬁgths in the
range from Cis to Cia? 'phthalic acid esters of fatty
alcohols hdving chain iengths in the range;from Cis Lo Cigs
hydrogenated castor oil; esters of polyhjdric alcohols;

- 20 nmnocarboxylid- acids; ethylene glycol dilaurate; 2-
ethylhexane - diol-1,3-distearate; . ethylene glycél. di-2-

" ethylhexanoate; octylene glycol dicaprylate; esters of
dicarboxylic acids with short chain monohydroxy-alcohols;
polyethylene waxes; paraffin waxes; carboxylic acids;

25 stearic acid;_.carbokylates calcium stearate; magnesium
| stearate; - sodium stearate; amides and one o0r more

combinations thareock.

5. A -halide-containing polymer stabilizing composition
30 as élaimed in claim 1, wherein two or more compbunds of

" formula (I) are linked together by a covalent bond.
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hydrogenated castor oil; esters of polyhydric alcohols; 20 monocarbolgqyilicfs(;2006 1000096
acids; ethylene glycol dilaurate; 2- - ethylhexane diol-1,3-distear ieived 29 January 2007
- ethylene glycol di-2- ethylhexanoate; octylene glycol dicaprylate; e g %

sters o
dicarboxylic acids with short chain monohydroxy-alcohols; polyethylene
waxes; paraffin waxes; carboxylic acids; 25 stearic acid; carboxylates
calcium stearate; magnesium stearate; -sodium stearate; amides and one
or rRore. ComBIRRINE Hbrd. 51 A ASNde b ohaHInG polREF SRabng o
compogition 80mgs ol ealfin fataim 13 whHrectva Drimdréogompoonsseaft

 formylay(hare digkediiogetherhy a covalent bond. 44 AMENDED SHEET
" IPEA/AU PCT/SG2006/000096 Received 29 January 2007 6. A

composition as claimed in claim 5, wherein the two or more compounds of

Sformula (L ateslinkied dyndadoMaigntpbopdsaetweeh the-A @fomenpds e ion

10

15

- 20

- 25 .

30

halige-caniaining Holmer stabilizing compasition as glaimed In Clailanqs
wherein, the two or more compounds of formula (1) are linked by a
covaferftidid Betdder the HittbGENRoms G br 7ond dotween the
haliste: eentainingspelystexstabjlizing zomposition as claimed in claim 1,
wherein the compound of formula (1) is an
amino-substitutedhydroxyl-pyrimidine compound. 9. A halide-containing
polffmet StaBilidficFedfbositth BS Ly8faiftctPin-drales GRReRA then as
corapatmadf farnulaith) is a dismpinmhydioxypyssmigiae o0. Armula {I)

halide-containing QQQ’S”Q?{ %@Q&@'&%}?ﬁg%%%i g Hlaimed in claim 9,
wherein the compound of formu

9. A halide-cortaining polymer stabilizing'composition as
claimed in claim 8, wherein the.compound of formula (I)

is a diamino—hydroxypyrimidine.

10. A halide-containing polymer stabilizing composition
as claimed in claim 9, wherein the compound of formula

{I) is.2,4,diaminof6—hydroxypyrimidine.

11, A 'halide—cohtaining polymer stabilizing composition
as claimed in claim 1, wherein X, Y, Z, Ry and R; are each
independently selected from the grbup consisting of lower

alkyl, lower alkenyl, lower alkynyl.

12. A halide-containing polymer stabilizing composition
as claimed in claim 1, wherein the halide-containing

 polymer is a chlorine-containing polymer.
13. A halide~containing polymer stabilizing composition

as claimed in claim 1, wherein the compound has a general

structure represented by formula (IA):
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20 (1) is 2,4,diamino-6-hydroxypyrimidine. 11. A halide-containing polymer

stabilizing composition as claimed in claim 1, wherein X, Y, Z, R1 a $5G:2006/000096
are each independently selected from the group consisting of [&&e¢ived 29 January 2007
alkyl, lower alkenyl, lower alkynyl. 12. A halide-containing polymer

stabilizing composition as claimed in claim 1, wherein the

halide-containing polymer is a chlorine-containing polymer. 30 13. A

halide-containing polymer stabilizing cgmposition as claimed in claim 1,

wherein the compound has a general $tructure represented by formula

(IA): 45 AMENDED SHEE! IPEA/AURCT/S 06/000096 Received 29

January 2007 HAZ NNY (IA) I47A haligé-containing polymer

stabilizing composition as claimed in claimj1, wherein the" compound has

a general '5 structure represc)e(n for (IB:HAZ NXI-INY (IB)

(1A)

- 14. A halide-containing polymer stabilizing composition
as claimed in claim 1, wherein the compound has a general

5 structure represented by formula (IB):

15. A polymer composition comprising:
a halide-containing polymer; and
10 a Stébiiizing .composition comprising compounds

répresented by the general formula (I}:

]
~-wherein X, Y, and Z are each independently selected
from the group consisting of hydrogen, alkyl, alkenyl,

15 alkynyl, ~amino,' rand groups having the structure {11)
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S

15. A polymer composition comprising: a halide-containing polymer; and
- 10 a stabilizing composition comprising compounds represented by tFCT/5G2006/006096
- general formula (1): HA Z Y (I) -wherein X, Y, and Z are each Received 4 April 2067

independently selected from the group consisting of hydrogen, alkyl,

alkenyl, 15 alkynyl, amino, and groups having the structure (ll) 46

AMENDED SHEET IPENJAU PCT/SG2006/000096 Received 4 April

2007 R, -N-RZ (II) wherein R1 and R2 are each independently selected

from the group consisting of hydrogﬁr, alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, phenyl, phenylalkyl and aryl group, A is oxygen (0) or sulfur

(S); 46a Amended Sheet IPEATAU WO 2806/110112

PCTISG2006/000096 wherein the gaghed double line 't::::" represents an

optional double bond. 16. A polymer composition as clalmed in claim 15,

wherneir: 1% ihe eogmpednds obfosmutectl) drederpsantindhe pelymerted from

the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl,  phenyl, phenylalkyl and aryl
group,

A 1s oxygen (0O) or sulfur (8);
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composition within the range of about 0.01% to about 20% by weight. 17.
A polymer composition as claimed in claim 15, wherein. 10 the

wocampowads of formula (1) are present in the polymer composgionahiR/esosos
the range of about 0.05% to about 1%. 18. A polymer composition as

claimed in claim 15, wherein the stabiliser composition comprises one or
more_additives 15,selected from the group consisting of polyol
compﬁb%ﬁ%?’%lkgﬁl%r a Ea%}%{;agﬁ&gtgl c%f’h%%unds, alkal OPARERES an

opdarthneakborytlteecdrapounds, alkali zeolite compounds, hydrotalcite
compounds, perchlorate compounds, phosphite and hypophosphite
compounds, fi-diketone 20 compounds, sterically hindered amine
1 &ompbupds yeskanetmnires tdlosidAcomisoundd, phenclieantioddantherein
one: ofr; bjratio ereof. 19. alymer .
o o T S 16, herein 26 S Siocs ad reBgHumes
CORRRS pofyATer dokdsitiorr heithil #g Rangefof &m0, 1%.101%5%E20. About
2 orplyyeeampesition as claimed in claim 18, wherein the stabiliser
composition comprises one' or more 30 lubricants. 21. A polymer
composition as claimed in claim 20, wherein the lubricants are presentin

17the polyBTEG:EEMPESIons withinrthe Lange0fabauti 1%119:20%. 47 WL o5 1y
2006/110112 PCT/SG2006/000096 _22. A polymer composition as »
ChRGaiBHRP LRI 18 WHSGEM R hifide-EdiRailag poRfmetis s£he polymer
coniferinesenalning ROIREr. fatdy A PHYRESHEOMPOsHiEN@s clajmed ing
claim 22, wherein the chlorine-containing polymer is polyvinyl chloride.
18. A polymer composition'as claimed in claim 15, wherein
the stabiliser composition comprises one or more additives
selected from the group consisting of: polyol compounds,
alkali or  alkaline earth metal compounds, alkali or
alkaiine earth carboxylate compounds, alkali zeolite
compounds, hydrotalcite compounds, perchlorate compounds,
phosphite and hypophosphite compounds, . PB-diketone
compounds, sterically hindered amine compounds,
alkanolamines, glycidyl compounds, phenolic antioxidant

compounds and one or more combinations thereof.

18. A polymer composition as claimed in claim 18, wherein
the additives are present in the polymer composition

within the range of about 0.1% to 15%.

20. A polymer composition as claimed in claim 18, wherein
the stabiliser composition comprises one or more

lubricants.

21. A polymer compecsition as claimed in claim 20, wherein
the lubricants are present in the polymer composition

"within the range of about 0.1% to 20%.
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24. A polymer composition as claimed in claim 15, wherein 10 the
compound has a general structure represented by formula (IA): HAsZ N

woXs0b1Yo1) 25. A composition as claimed in claim 15, wherei i‘/@éﬂ@oﬁﬂmoo%

compound has a general structure represented by formula (IB): HA Z
JL X N/iY 26. A polyvinyl chloride resin composition comprising 20
polyvinyl chloride resin and a heat stabilising effective amount of a

om rdin clal 1.48 WO 2006/110112
Z%CT%G&% gf%%% i etod St Frepamtifstibilisdrim 18, wherein
ﬂhﬁnd@%émﬂm@rmwnmcompasm@ﬁwe stepsHf: i MAleldl 2 1 ning
p&PHREising halide-containing polymer resin and a composition according
to claim 1; and 5 heating the mixed material for a period so as to at least
partially bind the halide-containing resin and stabiliser composition. 28. A

2amethad @l%%@l@gMQrwoﬁorg@mnga gglymer comprlsm2q mz(megr
said Rolymer with a compound ein
the ¢ orlne—contalnlng polymer is polyvinyl chloride.

24. A polymer'oomposition as claimed in claim 15, wherein
the compound has a general structure represented by
formula (IA):

HA
z
NF ‘
x/[\\
N Y
A)
25. A composition as claimed in claim 15, wherein

the compound has a general structure represented by
formula (IB):

HA
Y
x/k»/
N Y

26. A polyvinyl chloride resin composition comprising
polyvinyl chloride resin and a heat stabilising effective

amount of a composition according to claim 1.
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represented by the general formula (I): HA°Z N'u v N. V whe_rein X,Y,
and Z are each independently selected from the group consisting of

wohyekagenzalkyl, alkenyl, 15 alkynyl, amino, and groups havipg¢R&:»e0s/000096
structure (1) R1 1-R2 wherein R1 and R2 are each independently

selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,

27cyclaalkyk tycdalkefyl mbepyt phgnyledaband s38d 28 91QuRAlSntaining
f en (O% or sulfu J‘r(?a% nd wherein the dashed double line ====
po repre Ssents AN opfgo d H&e 5539, A composition as claimed in

claimilxuihen used fomstadiisirly a Chtﬁxﬂpei?@ﬂfagnlngm ARG ning

/11 13 PCT/ 62006/00009 30. A stabilised chlorine-containing
pogg’%%%er%v en ma § By tHe' %e%o&&%lﬁﬁ%%% A Bofhdifon fond

stabilisiiygimglidsleontainieg! pm@trmaéal(fcmmyaospwfmﬁﬁnm@ngs to at
1e§9@poﬁa§%{sﬁrﬁ§e”§§ﬁnba’ th}e_}geenefl farquila g ght‘éﬁnlﬁ% e?:es):ifnc and

stabllz.ser compesition.

28. & method for stabilising a chlorine-containing
polymer comprising mixing said polymer with a compound

represented by the general formula (I)

wherein X, Y, and Z are each independently selected
from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, amino, and groups having the structure (II)
Ry

|

——N—R,
(D
wherein R; and Ry are each independently selected from
the group comsisting of hydrogen, alkyl, alkenyl, alkynyl,
‘cycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl
group,

A is oxygen (0) or sulfur (8); and

[ -

wherein the dashed double line "s3mzx represents an

optional double bond:.

29. A composition as claimed in claim 1 when used for

stabilising a chlorine-containing polymer.
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M wherein X, Y, and Z are each independently selected 10 from the
group, consisting of hydrogen, alkyl, alkenyl, alkynyl, amino, and groups
wohswngdhe structure (1) R, t-R2 (11} wherein R1 and R2 are gaexaa006/060096

independently selected from the group consisting of hydrogen, alkyl,

alkenyl, alkynyl, 15 cycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl

group, A is oxygen (0) or sulfur (S); and wherein the dashed double line

F====sle AtS: ptignal double bond; and 20 a metal perchlorate
3 A CRAR AL RI{e: KOG en made
byKehsIarshBogs 88. mlcohpddition as claimed in claim 31, wherein said

metal perchlorate salt has the formula: 50 WO 2006/110112

PCTISG2006/000096 M (Clo4) n wherein M is a metal selected from the

2 3froufconSitERe Bt tiioNa, KEMg, Catsh iz Al or Be) dad-benitchihing
pOLPmd4sA compgsition as claimed in-glaim 31, wherein said _metal
. %%r?chlorate salt is at least or@gf sodiumﬂgerchfi)org%%ré’nsdlggtassiuﬁ?mpounds

ERBRE U & B5 ERe oapssRRmh dipamiadad ihldaim 32, wherein the

alkanolamine is selected from the groyp,consisting of:

wherein X, Y, and % are each independently selected
10  from the group. consisting of hydrogen, atkyl, alkenyl,
alkynyl, amino, and groups having the'structure (II)
R4

—N—R,
axn
wherein Ry and R, are each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
15 “eycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl
group,

A is oxygen (0) or sulfur (8); and
wherein the dashed double line "s=z:z" represents an
optional double bond; and

20 a metal perchlorate salt.

32. A composition as claimed in claim 31, further

comprising an alkanolamine.

25 33. A composition as claimed in claim 31, wherein said

metal perchlorate salt has the formula:

50



10

15

20

25

ethanolamine, tris-ethanolamine, propanolamine, tris- propanolamine,
butanolamine, tris(2-hydroxy-I 15 propyl)amine;

wansfgApdroxy-ethyl)amine; bis(2- hydroxyethyl) POT/SCI006/000096

(2--hydroxy-I-propyl)amine; bis(2-hydroxy-I- propyl) (2-hydroxyethyl)
amine; mono(2-hydroxy-ethyl) amine; bis(2-hydroxy-ethyl)amine;
mono(2-hydroxy-I-propyl)amine; BisCi-Bybroxy-I-propyl)amine and

whiaxtyes thereof. 20 36. A composition as claimed in claim 31, wherein the
compound has a general structure represented by formula (IA): HAZ N
X'y Yoyl &7, nedorpostibpcizedaiffieerin Ehém 8tombereinthésting of:

LLpMpoHng hasa generakstrugiyre ggpreiqlt%@b&omg)%% (13): 51 WO
2006/110112 PCT/SG20061000696 HAz NxNY (IB
compositdntas afifedn claim 31 or claim 32, further comprising a

polyol. 5 39. A composition' as claimed in claim 31 or claim 32,

34. A composition as claimed in claim 31, wherein said
metal perchlorate salt is at least one of sodium

perchlorate and potassium perchlorate.

35. A composition as claimed in claim 32, wherein the

alkanolamine is selected from the group consisting of:

ethanolamine, tris-ethanolamine, propanolamine, trig-
propanolamine, butanclamine, tris{2-hydroxy-1-
propyl)amine; tris(Z2-hydroxy-ethyl)amine; bis{2-

hydroxyethyl) (2-hydroxy-l-propyl)amine; bis(2¥hydroxy—1~
propyl} (2-hydroxyethyl)amine; mono (Z2-hydroxy-ethyl)amine:
bis{2-hydroxy-ethyl)amine; mono (2-hydroxy-~1-~propyl)amine;

bis (2-hydroxy-l-propyl)amine and mixtures thereof.

36. A composition as claimed in clain 31, wherein the
compound has a general structure represented by formula

{IA):

HA
z
NF i
x/l\N v
(IA)

37. A composition as claimed in claim 31, wherein the

compound has a general structure represented by formula

{IB):



10

further comprising a metal carboxylate. 40. A compositio_n as claime_d in
claim 31 or claim 32, 10 further comprising a sterically hindered amine.
WOSR06/110112 ‘ PCT/ISG2006/000096

HA

38. A composition as claimed in claim 31 or claim 32,

further comprising a polyol:

3%. A composition' as claimed in claim 31 or claim 32,

further comprising a metal carboxylate.

40. A composition as claimed in claim 31 or claim 32,

further comprising a sterically hindered amine.
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