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Stabi |l i ser Conposition for Halide-Containing Polyners
Techni cal Field The present invention generally

WO edoatied121 0 a stabiliser conposition for PCT/SG2006/000096
Hal i de- cont ai ni ng pol yners, such as chloride
cont ai ni ng pol ynmers. Background Art Hal i de-containing
pol Stredyisl issenh Grenpmdnd D i ove cHort Allal ide pObyBRLALLgEPOAGhers
as polyvinyl chloride (PVC) ) may be thermally
unstable. PVC is one of the nobst inportant

| ar ge- vol unme t her nopl apddicsieypi rdbig i n the market.
It is also one of the least thermally stable polyners

i n cobifer cialesgsgd. IﬁnpvctépOces@$n§E§F@ythafﬂates to a
PV h tabili r
T AT e (T,

nee range o I'veS "Can be "use "ST ]
R el shibde RUE sdabalnbeg spebpmbescl assified into
four categories, nanely: |ead stabilisers; tin

stabilisers; mxed netal stabilisers; and organic

stabilisers. Lead stabghickghoduae asiabilisers having
| ead derivatives as the primary stabilising

i ngr i lerds; camtainimg| udpoilyoregani ¢ saths swech aschlorine-
LA Sy AR BTN e (evc)
eyl dbes, tiedemalead shabhbiserspgre is one of the most
important large-volume thermoplastics available in the
market. It is also one of the 1east thermally stable
polymers in commercial use. In PVC processing and the
subsequent end uses of PVC, heat stabilisers are needed.

A range of additives can be used to stabilise PVC and-
such PVC stabilisers can -be <classified into four
categories, namely:

e lead stabilisers;

e tin stabilisers;

e mixed metal stabilisers; and

¢ organic stabilisers.

Lead stabilisers are stabilisers having lead
.derivatives as the primary stabilising ingredients, which
include inorganic salts such as lead tribasic sulfate,
lead dibasic phosphite, etc, and lead soaps, such as, for
example, stearates, laurates, etc. Lead stabilisers 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
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currently the market dom nant stabilisers for PVC. Tin
stabilisers are stabilisers containing alkyl-tin

woreooeaptiizies or carboxyl ates as the primary stB@I/BGHI06/000096

ingredients. The tin stabilisers are comonly used in
stabilising rigid PVC. Mxed netal stabilisers are

&4 Bbi hihsefsc C oo ightte £0MDI DRET oflisefd M@kl stabilisers
car boxyl at es such as barium zinc orcal ci um zi nc _
A By Y eS2lehennriBg ROyl ates i FomHieFpRytive to

T&.&1 $Pa] NEs CAL POXY Y aLes 1 A Eodﬁoﬁhh‘?r native to |ead

stabilisers and/or tin conpound. Organic stabilisers

are sbPobihicessabdhti aemsngneetsdldridd somgantentcaimpbundsetal-
gseéhe gri mary st %bi ljsin ?ﬂents.. Organi.c .stabilisers c
7S 1 PEQ=BICI ESTORRAR (AT TR, PEATROR, St honying; fgents-
erghwiber shgavyi setal Sareomyeice aldfy, lead | sesdmibm, tin,
today' s worl dw de dom nant PVC stabiliser for due to

kel BRropertieenyf réad. apdectbesnbrpBrniatals-

regul @t {.0s- L PP, bi ti ead,s it Ji§9esi +Lhat :
| ead be pﬁ%edpggﬁi fr%%cgppﬁiscat iSonli n Igggg19 5"8lworldwide
dombrdniseP¥C teadidiubsti tfotresluewhicchttey gproperties of lead.

nvironnental ly friendly and, acceptabl.e,. fall under . .
W E8t bR AL | SPERLEraRTE R i Frihndead, it is
deavyalps athét e8eQH0BBI phba%ed cftaliddrs &lSp1 HOWBVSH . in lead
zinc chloride, which is generated in PVC stabilised by

St o) Fhsetabi | ilsad 15 Hel PV r obBEShn@1st eppvisonmentally
i e R R
B¢ abalcsumgzoht o Cagzodpntaidninegvy-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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polymers. There is also a need to provide a stabiliser
that overconmes or at | east aneliorates one or nore of

wo b@edidarvant ages descri bed above. There is aP@ESE2006000096

provi de an organi c based stabiliser for

chl ori ne-contai ni ng pol ymers such as PVC, which is

free fromlead, cadgudfarlyl Bf BakiewBiodnt i NMony, zinc

and any ot her heavy netals. Sunmary of invention .

Accor¥rFerdbia fie st aspeet, #9Re6ti s thrars ddé aprovided a

é@ﬁﬁ%@iﬁi&@ ffgrSt§%5$ifiQﬂn%aLﬂ§%ﬁ&éugéﬁnggi g polymers,

pol’ymers, said conposition conprising conpounds

s&pd esonpes ity onhecgamet silng ocompauflds  rédpreadetednb¥ the
Y nﬂ Z aie ?gch i ndependently selected fromthe

%ﬁ?ﬁ%@@o 318 %g }'hydrogen, al kyl, al kenyl, al kynyl,

am no, and groups having the garucture (1) (D)

wherein Ri and R .2 are each}|independently sel ected

fromthe group consisting of ydroge%, al kyl , al kenyl ,

al kynyl , cycl oal kyl , cycloakkehyLk/p enyl, phenyl al kyl

and aryl group, Ais oxygéﬁ (O i sul fur (S

wherei n the dashed doubleiline "4r---" represents an
optional double bond; and-herei-rswhen said
conposition is nixed Wth sarg” J,"\Y

@

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)

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

A is oxygen (0) or sulfur (8):

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

wherein when said composition is mixed with said
halide-containing polymers in wuse, said composition at
least partly inhibits thermal degradation of said halide-
containing polymers.

In one embodiment, the halide-containing polymers are
chloride-containing polymers.

The composition may further comprise one or more
additives selected from the group consisting of: polyol
compounds, alkali or alkaline earth metal compounds,

3



hal i de- cont ai ni ng pol ynmers in use, said conposition at

| east partly inhibits thermal degradation of said
whadosdeaent ai ni ng pol ymers. I n one enbodi ment , PETI8G2006/000096

hal i de- cont ai ni ng pol yners are chloride-contai ning

pol yners. The conposition may further conprise one or

HmkaladdotlWEHqﬁﬁhﬁﬁt%&r&mpﬁbbEQO&&Q@&eCOﬁ%hibh%QSOf alkali
g conmpounds, al kali or al kaline earth netal
6Bﬁdsc%WRQHWa%w Ay necédgderh bifbekplaide compounds,

ﬁ@ﬂ@ﬁyegﬁtealkébh pagList e C?ﬂ%%ﬂﬁ%?efznggda0|g§pophosphlte

ydrotal cite conp unds per conpounds,

pbopphnts, aﬂddhkéﬁphés@bmeuﬁ@@po@%E%lé&liy*%ﬁﬁ@@red amine
compounds, sterically hindered am ne conmpounds,

SPREABNERT nedlkgrpdpiynesonangsd xﬂuﬂﬂﬂmmpundsr phenolic

antiexid nd, gope atigps
t her eof gﬁ%cor g tofﬂ se@ondgggpec t F%BIS Sfibinations

bh@vedéd a polyner conp05|t|on conpri5|ng a
halldg cont ai ni nd a stabiljser

conposi TP onttd ?ngsec%% uRGESdpr e5BRFBd by PHeVided a

perghal tempubac{dn comprivbhesein X, Y, and Z are
each inde endentlg sel ected fromthe group consisting

of hyﬂr%@ hHlearRy al%%R%n@@lY@$kyn§nd am no, and
Qf%%eﬁlﬁagbgg éﬂ%) ﬁ”éb éﬁ% %H% W%%B%Jkég repgesented

are each in y se rom
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)

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

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

wherein the dashed double line "=2::: represents an

optional double bond.



t he group consisting of hydrogen, alkyl, alkenyl,

al kynyl, cycl oal kyl, cycl oal kenyl, phenyl, phenyl al kyl
wa@naearoth2 group, A is oxygen (O or sulfur (S)PCT/8GZH06/000096

wherei n the dashed double |ine "=====" represents an

optional doubl e bond. According to a third aspect,

thereAééofmﬂNQdaﬂ>aaHEEHdiofagﬁgggylnghékétngIP§gqided a

hal i de- cont ai ni ng pol yner conprising the steps of:

BR5Geg af nerePRraLngorpStabid Issd dw kivie aton i poiy npelymer

by andy L Liser-conposition conprising
(%gﬁ%gbnds ?%%%ggﬁﬁéidéﬁy the general formula (I) : (I)
wher eiixdg Y 3 amhiZatzl eactompdepengent hyl se@de€ébaining

fromthe group consistin f, hydrogen, al kyl, al kenyl,

> BRIGRRE %ﬁh‘g a&h% gﬁoﬁ?%ﬁi%ﬁrth@%@?%%% (FPHpPrising
Ringo 12§ Hephos @he R Bpdci2 §ogeeachebbgapandent !y
selected fromthe group consisting of hydrogen, "al kyl,
al kenyl, al kynyl, cycl oal kyl ,H8ycl oal kenyl, phenyl,

pheriylal kyl and aryl group, t I's oxygen (0) or"sulfur

(S) ; and wherein the dashed_#ioubl e i ne "=====

represents an opti onal dowbﬁé‘ﬁbnﬁ(/and

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

10 alkynyl, amino, and groups having the structure (I1)

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

15 group,

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

|||||||||

wherein the dashed double line "===:= represents an
.optional double bond; and
heating 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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heating the m xed naterial for a period so as to at

| east partially bind the halide-containing resin and
w@@bitkiiser conposition. According to a fourthP@ypeze/000096

there is provided a conposition for stabilising

hal i de- cont ai ni ng pol yners, said conposition

conpri sing conpounds represenygd by the genera

formula (1) :(1) wherein X, , and Z are each

i ndependent|y sel ected fromtpe groug consisting of

hydr ogen, al kyl, al kenyl, akkyhyky/a I no, and groups

having the structure (11)NR1 -N-Y-R () wherein R

and R2 are each independe@ily seliected fromthe group

consi sting of hydrogep, akkyl, atkenyl, alkynyl,

~ e

cycl oal kyl , cycloalkeﬁyl, phegyl , phenyl al kyl and aryl
group, Ais oxygen (O or sulfur (S) ; and wherein the
dashed double line " " " repgssents an optional double
bond; and a netal perchloraté&’salt. In one enbodi nent

of theseGeNdk ASpectandng @&_e@@c@dghhéﬁéﬁd@h%lez selected
selected fromthe group consisting of: perchlorafes,
LRe8Y ob AP ci 9%UP z ssinsiat ingr pdxyhadesgen, alkyl, alkenyl,

alixghoqar banates o kanplamnes , and, di nder ed, am pey

R4 :

——N—R,
an

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

A is oxygen (0) or sulfur (S); 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 from the group consisting of:
perchlorates, hydrotalcites, zeolites, carboxylates,
hydrocarbonates, alkanolamines, and hindered amine.

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

a chlorine-containing 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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In one enbodi nent, there is provided a polyner
conposition conprising: a chlorine-containing polyner;

w@paealEtabi | i ser conposition as defined in theECT/BGHN6/000096

aspect . In one enbodinent, there is provided a
pol yvi nyl chloride resin conposition conprising

pol yvirpyl ogd! iy fesid, andadeals shabih hshnga method of
ef fecti ve amount of a stabiliser conposition accordi ng
poepheingr st aaspetablihiend enbbdpméne-cohérdniie)y polymers

r oVvi th of preparing a stabilised
gﬁﬁ%??§g?§ogE8i%?ﬁ85p§F§ners conprising the steps of:

m Xi ngiaingt erd al meesPLESI NEE@IP01d ey CorhdbRiR@-containing
pol ymer resin and_a stabiljser conposition as defined .
PRLYRET! iestitspedt 2 atidhiebtioly CREPRSkEdoRatay i @pfined in

fRE 2ipeki gdpeprashg at |east partially bind the
pol yvi nyl chForide resin and stabiliser conposition.

| n onbeehbodi ridvet ,mited emhsepiovi ded aa npehaddf ;ro as to at

Llising.a chlarine-cantainin ol ymer,.conpri sing .
?né%g%g arar Jo?%rrgk?l thtc}?:\e stpa%li:’%flgr@f]ycocfw&ﬁ]t‘i{%n rae%ln and
gebbnedsen tbApbkhistoaspect. |In one enbodi nent, there

Is provided a stabiliser conposition as defined in the
firstlBspta wHPRAIEEAR Y or tBEEBI |1S| pFoyided a method for

§EEBE&E§1ﬁ8nt%Lni%%ﬂ%yﬂﬂgﬂco&%giﬂﬁﬁéon%olymer comprising
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, wunless 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

.
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The follow ng are sone definitions that may be hel pful
i n understanding the description of the present
wo pwentiion. These are intended as general defiPCT/BGIH6/000096
and should in no way limt the scope of the present
i nvention to those terns alone, but are put forth for
U bEEPEP RidePEERAdIITRY @ﬂemhetSol¢mmﬁngeQe$en!P@anrﬁt the
. X uLr ot herwi se . or specifica
e D S he e 20 S EEP B 81 %R oro R Rasifima? group
off ehemententoon imecideats hemius ,asisi RHY ALRRIET S this
tens:.or el enments clearly chonpass_boBh S|ngulaﬂvand .
%ﬁ%ﬂ%ﬁl%§ﬁﬁﬂpkﬁ f%% r E8FPed Fﬁ@@ﬁéﬁ%ﬁgstemﬁams tri?ClUdlng
i 1ylhnaug ddbss specif 1 &t . unless
pg{gﬁggﬂrgquiresh%grév&%e, the§v\%r ﬁ?omrls?, or
vari atioses skéhlad T@bnﬁbﬁsesrtowdﬂdonpppse?gfthgtﬁif the
; Lapl he inclusion of .a state P .
et Jor CFaPsdertr gidup Sor SuEERBL4PLE) erncegptions
andt egelisidattiont diteeexchasi BRosk BRKCOERCH 194 ERR cribed.

| ement. _or. integer or group of elenents or intégers.
IJTg'hulss, ittr? {2 t%dtﬁﬁ§tsﬁ3ﬁfﬂéﬁﬁh§n,0nt htntkudes all

¢ rSiaRg i s rinCi ly, .but naot
hecostar Ty corel oo ThesdtdRA e "t i f¥iption aleo
iﬁﬁéﬂ@@ﬁatQXﬂhaﬁftHéﬁﬂnﬁﬁﬂpmﬂ dﬁsﬁn??ggtrgﬁgt%fﬁgﬁons and
[ . .__nodj f] ( >r _
-PHREERLLO A0l ) 05 Ao SRR g9t hscatson,
inddeisgtieadyt bat ddla doniemiiygn 4! 48eSadh! a$¥Chombinations
variations and nodifications. The invention also
OFn%PMdtyoaPF BPrenefseapd, stersupss feetmpesi-ti ons and

As used herein, the term "alkyl group”" includes
within its meaning monovalent (“alkyl”) and divalent
(“falkylene”) straight chain or branched chain saturated
aliphatic groups haviﬁg from 1 to 10 carbon atoms, eqg, 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, 1-propyl, isopropyl, 1-butyl, 2-butyl, isobutyl,
tert-butyl, amyl, 1,2-dimethylpropyl, 1,1-dimethylpropyl,
pentyl, isopentyl, 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, 1-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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conmpounds referred to or indicated in this
specification, individually or collectively, and any

wa@pwealdiizonbi nati ons or any two or nore of saPdI/SGHEP6/000096

or features . As used herein, the term "al kyl group"”
includes within its neaning nonoval ent ("al kyl") and
di val Bne teahkylewel) adkyai ghouphaiimcdudesancied dwbips as

b
% rq&ed alughg}lggggoHps haV|n% f;on1%a;89%? %ggqg? nore
piﬁf@wﬁ@l?nﬁrmfol'@Xaﬂp&§rbéﬁeaﬁgﬁgla|ky| i ncl udes,

but is not limted to, nmethyl, ethyl, 1-p(opyl,‘ _
i soprBp§| texmp jpjkenyly gngup'] mglwestwthbm yilts meaning

‘ﬁﬁﬂgvaﬂegtd'n?‘?fkgﬁggykylpenﬁ QﬁRﬁ&k pyl‘y?fgt3§lene”

I sopentyl, hexy pen
Sﬁrﬁﬁghtlpe@ryl bBanehhylpenhﬁhn 2 u&sﬂﬁﬁﬁdﬁédnn)@llphatlc
3 th | bu tg dlneth¥lbutyl 1

%ﬁ%ﬁ bEFQF s h???ﬁ%lﬁﬁﬂmw piepyt0 garkon atoms, eg,

272-8 rl apt Byl @r,0py) , 8 2- 9et B PNt YA rph eé’aéfﬁlee%)ﬁ' having at
he tyl, 1- nethélhex I, " 2/2- di net hyl pentyl,

%ﬁ%ﬁnéﬁﬁylééﬁ Ondrdlﬁéthwﬂﬁéntyﬁb Z, cis or trans

t I entyl, 1, 4-,
dlnéghﬂﬁgenty , %hef% g?gifg ?gut ywhere ,in the alkyl
ahd dmet h)Ebdamp)lle,s lof laJF]BTItfllyl ”Eilﬂbdﬂlitﬂ )ﬂncludel bla'lt ?re not

| heptyl, 1- t t 0C nony ecy
AL | FRe. PHESDEm ~ [OMBR 4l 316 oupl THshudaenyl, 1-
gl dpdnsar oups - @%ﬁ@fﬁymed M&Mi%f%@&%lto 6_ ~methyl-1-

carbon atons, nore preferably Iro ar bon
Proﬂﬁﬁthwn"érh@ﬁyhygpoup"2rhctadg$,vmtrB+bmtsnm¢hn|ng:l 3-

m%l%nw (" zil lf)%@f:l Ir)y and %I \fDaeln ent "lal kelylpeea%elgnyl 4-
pentenyl, 1,3-pentadienyl, 2,4-pentadienyl, 1,4~
pentadienyl, 3-methyl-2-butenyl, l-hexenyl, 2-hexenyl, 3-
hexenyl, 1,3-hexadienyl, 1,4-hexadienyl, 2-methylpentenyl,
l-heptenyl, 2-heptentyl, 3-heptenyl, l-octenyl, 1l-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 "alkynyl group" as used herein includes
within its meaning monovalent (“alkynyf”) and divalent
(Mfalkynylene”) 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, 1l-propynyl, 1-butynyl, 2-butynyl,
l-methyl-2-butynyl, 3-methyl-1-butynyl, l-pentynyl, 1~
hexynyl, methylpentynyl, l1-heptynyl, 2-heptynyl, 1-
octynyl, 2-octynyl, l-nonyl, l-decynyl, and the like.
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strai ght or branched chain unsaturated aliphatic
hydr ocar bon groups having from2 to 10 carbon atons,

weoe210118 , 4 , 5, 6, 7, 8, 9, or 10 carboOns&ro6800096

and having at |east one double bond, of either E Z,

cis or trans stereochem stry where applicable,

anywhBre itethe &layerchalkynflanpiresipof aldelydes alkynyl
s inclu e not limted to ethenyl, vinyl,

but ar

SRS ST Po v hartRngiom Srpefylcarbon 'atoms,
Ao r@t iy féras Opefydm 2-0@t hybasOPLAYhs . 1- but enyl
2-butenyl, 3-butentyl, 1,3- butadienyl, 1-pentenyl, '
2_peﬁﬁgﬁt9¢$m3?%g%%@@1§y}”4a3pgﬁp§npppeln referslto cyclic

- [ .4 dienvyl - _pent adi_en; .
stBe et eihnadic PR AL AV bl B PULSAENY moaning
MQandeEMiéﬁqY¢ldalMyh@XadhﬁﬂyHiv%ﬁﬂﬁ%hkuﬁﬂiﬁﬁyikylene”),
1-.hept ., 2-heptentyl,  3-heptenyl, 1-octenyl,
FGRGH,  1IRCCK T I Cana Ry dlice, THRIYEYRI Poner  fused
O ARyt 1 GF Qupirddetnsiesrahkeayt HLPYRS §§oﬁe%'Q%g]é%|%§rbon

above having from?2 to 6 carbon atons, nore prefer
FHrIRE2 €64 arfon aton®. The Bern?) aldkyn{0 graupbnasatoms.

W ithin its ani hg nonoval ent o
i AN I ST S
tr anchegctbpropyhsat ur a2-atke thy e i sphygy pgar bortyciobutyl,

DR R L L
Fmlaenl Ao Mhas, viuce b e ot 1im o

The term “cycloalkenyl” as used herein, refers to
cyclic unsaturated aliphatic groups and inclﬁdes within
its meaning monovalent (“cycloalkenyl”) and divalent
(“cycloalkenylene”), monocyclic, bicyclic, polycyclic or
fused polycyclic hydrocarbon radicals having from 3 to 10
carbon atoms and having at least one double bond, of
either E, Z, 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 includes within
its meaning monovalent (“cycloalkenyl”) and divalent
(“cycloalkenylene”), monocyclic, bicyclic, polycyclic or
fused polycyclic hydrocarbon radicals having from 3 to 10
carbon atoms and having at least one triple bond anywhere
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.

10
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| - met hyl - 2- butynyl, 3-nethyl-I-butynyl, 1-pentynyl, 1-
hexynyl, nethyl pentynyl, 1-heptynyl, 2-heptynyl, 1-

we@eagnwili2 2- oct ynyl , 1-nonyl, 1-decyny|, and t PET/SG2006/000096

i ke. The term"| ower al kynyl group” includes al kynyl
groups as defined above having from2 to 6 carbon
at orrBT frolceTpy e'fléh%blf&laikpﬂﬁ'z ao dsedr hmxratonmBefe¥Be to an

h t I
ST oUgl 9Bl Kilooiodioed her ELALELELS Lol &t uaing,
knﬂanlngﬁnonduathéd("Cwél oal kyhzy1, ang- Hya§b§9Benzyl 4-
cl.oal k ene" sat ur at ed nnnocgcllc bi cycli c;
‘éﬁﬁ%% AR u%%HhE%Y%@9EFY@ B)Er & ar%@heradlcals
haV'gﬂu£r0@%§mto"$9 ﬁarb%%aigonggae é&dn %%Cl%%?%§+tuted

9 , or 10 carbon atons es ot
%ﬂ%ﬁﬁﬁ?l#&lQGeHQkYQMQiIEﬁaﬁQMHtBﬂ yooupcloepia¥ing carbon

BRI e - SRty i Sherthianle) omey)  aroups

Janﬂikhﬁ i bat Tharéernm eycloalkenyl " tas usg Heﬂgge'n’tolyl
refers to cyclic unsaturated aliphatic groups a
ﬁﬁﬁﬁ?%&dhfﬁuPF§nﬁ§an|h@dﬁﬁhévmaﬁﬂlenyl and naphthyl,

o sushoalkenglzd ol YabsaLy i pychopLkenyl ene’) |

nonocycl i c, blcycllc ycyc |c or fuse ol ycyclic
hydr&é@rbmmadlmmmlm faudrs 3t dd)’ cagbonid@Mherein

t_ | t | e bond, of either E, Z,
e 0B o ERem O var S apRFFBabPerers mdy be
uasyhizerie utkd,he ozl kihyChed n.sBAR 8% O GY6 oghgengL more

roups include but are not limted to cycl opropenyl,
IEPUPSpent BAFPENEeatdex eAplechnd t hérdinke.alkyl, alkenyl,

alkynyl, thioalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, halo, carboxyl, haloalkyl, haloalkynyl,
hydroxyl, alkoxy, thioalkoxy, alkenyloxy, haloalkoxy,
haloalkenyloxy, nitro, amino, nitroalkyl, nitroalkenyl,
nitroalkynyl, nitroheterocyclyl, alkylamino, dialkylamino,
alkenylamine, alkynylamino, acyl, alkenoyl, alkynoyl,
acylamino, diacylaminé, acyloxy, alkylsulfonyloxy,
heterocycloxy, heterocycloamino, haloheterocycloalkyl,
alkylsulfenyl, alkylcarbonyloxy, alkylthio, acylthio,
phosphorus-containing groups such as phosphono and
phosphinyl, aryl, heteroaryl, 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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The term "cycl oal kynyl" as used .herein, refers to

cyclic unsaturated aliphatic groups and incl udes
wowdokitmiiz s nmeani ng nonoval ent ("cycl oal kenyl "PCESE2006/000096

di val ent ("cycl oal kenyl ene") , nonocyclic, bicyclic,

pol ycyclic or fused polycyclic hydrocarbon radicals

jﬁﬁﬂd@bf&ﬁﬁ1&hﬂ@rﬂhaﬁﬂdnﬂaﬂﬁxm§ puﬂymarim@am imealkides the

one trJ | e bond an wher in_the akk chai n. Exanpl es
KSR O 3y H]a% herlageBupeEfitnot limted to

cycl OREOPY Yl v CY C @REAE YAXb1e CY CLAPEXYRY s’ andikhe to  pe
i ke. The term "phenyl" as used herein refers to an

igptéapredted s psadiy ectq>he4mltgi%u|§lan<ﬁéltaéf mthat does not
nyl alk _ b enyl

éggﬁﬁyappe%%ﬁﬁg%08§S?3ﬁ§?§9k§¥) gﬁi czﬁglﬁ%,sﬁa?lllser

d@tipds i ied t@onbemtyént4 hﬁﬁemﬁyﬂenﬁﬁat¢4may be present

Chlorobenzyl aphthyl methy. | and the Like. The term
T RS g%@% %mrwgsumq%ﬁsed Fbnodyd i ¢S shabiliser

é&hop/ SYLE1 & AEQTRIH L SEQUR1 §QERI I G- R h @thing polymer
rogen atons . Exanples of suitable aryl groups

maﬂﬁxmﬁi but are not limted to, phenyl, tolyl,

ant hr cen fLuoren,J indeny| zul en nd
napht hy £ e | FH AN benzougﬁﬁe ?ér oc%c |% nolet
e tﬁéﬂm" OPNRQRB| | whewleshi t Reed"ard usted hesei hndgansually

the group to which this termrefers nma
kB t Ui Jrhem P IR uBSG A w)ﬁqif oRetor Lipi&ed to

S hndepgpdephby 1$el echeddinqmad kylaighkenyl preferani
%& yﬁ@? thlog E c?bloalkylJ’cycloalﬁzng%, preterabry
optionally substltuted lower alkyl, optionally substituted

qroups of

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 1is 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.

12
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het erocycl oal kyl , hal o, carboxyl, hal oal kyl,
hal oal kynyl, hydroxyl, al koxy, thioal koxy, al kenyl oxy,

whadoealdoxy, hal oal kenyl oxy, nitro, am no, nitPOEE&306/000096

ni troal kenyl, nitroal kynyl, nitroheterocyclyl,
al kyl am no, di al kyl am no, al kenyl am ne, al kynyl am no,
acyl ,Thg kéheylosaflkgnbyrimgaysadiessr idieasy | moveb, stabiliser

. al ky onyl ox rocycl oxy,
R e A o B B aemyioctu panyformula
@l kyl car bonyl oxy, _ al kyl thio, acylthio,
phosphor us- cont ai ni ng groups such as phosphono and
phosphi nyl, aryl, heteroaryI,HﬁIkyIaryI,
al kyl het eroaryl, cyano, cyanaLe, i socyanate, -C (0) NH
(alkyl) , and C(O N(al kyl)2 The termz'halide" as used
herein refers to fluorinen*thl okiy€, bronine and
i odine. The term "hal i de-dbntainiing polyner" refers to
a polynmer material that igiin solid format 20C and
whi ch contains a hali g as°ﬂsf&ﬁéﬁ\above. The term
Astabilised chlorine-containiMg pol y¥er' or
Nstabilised polymer' is to be interpreted broadly
t oi ncl ude any chl ori ne-cont aiBi ng pol yner that
i ncludes the stabiliser conposition disclosed herein.

The tEYTH®thatoi dabl ¢ npurdts es2chs ipgependandryr etebected
trgadhyet 0gLaghudS IR 1Ry tdiat hdRes 4ol '%?Hg}ggr alkenyl,

chl orine-contalning polyner materral or sta
lduyush 4 i amnonsand uemupstkavahgt blae sayubbupeed &t
during the manufacturing pro&?ss of the stabiliser

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

group,

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

wherein the dashed double 1line "*5°*%" 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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conposi tion or the stabilised chlorine-containing
pol ymer material. The term "am no" as used herein

w0 edoens01td groups of the form - NRaRb wher ei n RaCEHRG20B5000096

are individually selected fromthe group including but
not limted to hydrogen, optionally substituted al kyl,
pr ef eFabl pnophicanal ¢pbedbvent ut edcHowediakbkybed compounds

S nyl, preferably optionally
P f%g%ﬂé %ﬁg £$£ eny#gfoptlonally substituted

alkynyl, preferably optional IHa substituted | ower

al kynyl, and optionally substfituted aryl groups .

Di scl osure of embodi ments Th preseny invention is

further described in the f ng-enbodi nents, which

are included for purpose illugtration and not for
limtation of the scope o ich the applicants
claimto be the |nveq% lary non-limting

enbodi ment of a stabifiser osi tiyon for thermally

stabi lising halide-containingpolyners such as

chl orine-contai ni ng pol ymer sy ﬁ@ now be di scl osed.
Fbreafter for conveni ence, g erence will be nade to
chIqﬁ{ngngogh@dgf%éﬁgﬂygﬁ %, 0y c?lo&idgﬁgptﬁln%gg cach
pol ymers™ for conveni ence méver he “di scl osed

xnﬁqpﬁndanniyxusdﬁeahﬁﬂjfﬁm@manyhéypgroﬁphaboﬂelstlng of a

IR I DH00 RIS e trcbs “Tslpbsl 29 0n SHRERY i ng

COWDQMﬂQSsf@BiEﬁ@@ke@dmpJEMHBBﬁimay 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 A. In one embodiment, when
one of X, Y, and Z are amino or have the structure (II),
two or more compounds of formula 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.

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 chlorine-containing
polymer may contain compounds of formula 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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(D: (1) wherein X, Y, and Z are each independently
sel ected fromthe group consisting of hydrogen, alkyl,

wa@bkdmenwiii2 al kynyl , am no, and groups havi ng t hBCT/SG2006/000096

structure (I1) RL -N -R (H) wherein Rl and R2 are
each i ndependently selected fromthe group consisting
of hyanog@rme aﬂrrlk}qdinmn@nyrtheal khhypkineycboskbkpling polymer

cIoaI he laLkyl and aryl groyp, S
S oeinterhs; CRFRIFLeR P ntstnert: Pilie ThSHBy £cbf e
dﬁﬂ!bk@né#ﬁ@ntalnlng marﬁ@&ntr&mn@ptbmpahnd@uwﬁ formula I

‘bond. It will be appreciated that said conpounds of

£8r A &RPPNtdE YN e 108 RSt WRste raranfe e dorpret 0.05% to
hgpde yo_ the aromatic ring structure. In one

enbodi nent, the disclosed conpounds represented by

f or mula (I@@otherﬁoIﬁmhﬂdimentenbodhﬁent¢hlheine—containing

d| closed co nds o eprese ted b r mul (If% : %LB '

i nﬁ?ﬁ? Ihe X €€ Hy]ﬁp %2 ar& Ba hotded
sndpaenﬁj@@él YE 15cth eaired EhoBIt he- -gookp 16Aang Shongmet ahaving
| oner al kyl, |ower alkenyl, and a | ower alkynyl.
compounds” of formula 1 in an amount by weight between the
range of about 0.1% to about 3.5%.

The stabilised chlorine~containing polymer may

comprise one or more additive compounds in an amount by
weight selected from the group consisting of: about 0.09%

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%.

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 1in 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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The stabiliser conposition may be used as a thernal
stabiliser for stabilising a chlorine-containing

w@oiogireni12 The stabiliser conposition may conprPGESG06/000096

or nore conpounds of formula | that are |inked
toget her by a coval ent bond between the atons A . In
onko enboteorerd i niMgenpohgmet Xavivig emel Zram@nﬂﬁlmbf&cants

have the structure tWwo or. more compo .
151701 ARPUEF 0 D) MR DGR IAR by O E9APRnO D GREUL 0-5% to
asdweemn L he the nitrogen atoms. The stabiliser

conposition nmay conprise two or nore conpounds of

formim | anpither e |mHIQinasYot hertlly a @olaifem-donthining

;;r élabhll 'yse{mg?}_l 80@{ 1%6 915169%1% agcgl tf r?n a molded

corpounds. %I|IS may al SO Cco i Sé one or

shoapee |dde cAnts. tﬁhechﬁabnhesebntampmmg|pm1ymarkhav1ng one
a chl ori ne- contalmrgkg r to form a

m xed wt
St aﬁ‘i%’?%%ﬂn’%ﬁl o AGc SN Y p ?F%Ie?flaﬁihlel d&ge of
O i nes s ord adpbug Pl yner may contaln compounds. of
formula | in an anount by wei ght selected fromthe
group consisting of: about 0.01%to about 20% about
% ha : . about 15% about
) 5 abott 8% about 0.2%
to abﬂui G%unnubu&nnﬂtdhéﬂ%tpyﬁﬂmmdlﬁ@®Idbmpmnnds may be

enbodl nt,. the ch] orine-containing polynme
ek h PYOForKTRY prpedias Promt-substituted

méﬁégpﬁ5L§§y§ﬁg&uﬂgbpolyner havi ng conpounds of
formula I"in an anount by wei ght between the range of

aboutTle 05iw-substituted pyrimidine compounds may be

selected from the list consisting of: 2-Amino-6-
hydroxypyrimidine, 2-amino-6-mercaptopyrimidine, 2-N-
methylamino-6-hydroxypyrimidine, 2-N-2-propylamino-6-
hydroxypyrimidine, 4-amino-6-hydroxypyrimidine, 4-amino-6-
ﬁercaptopyrimidine, 4-N-phenylamino-6-hydroxypyrimidine,
4-methylamino-6-hydroxypyrimidine, 4-octylamino~6-
hydroxypyrimidine, 5—amino—6—hydroxYpyrimidine, 5-amino-6-
mercaptopyrimidine, 5-N-butylamino-6-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-diamino-6-mercaptopyrimidine, 4,5-
N,N’-dipropyldiamino-6-hydroxypyrimidine, 4-N-methylamino-
5-N-octylamino-6-hydroxypyrimidine, 2,4—diamino—6—

hydroxypyrimidine, 2,6-diamino-6-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, 2-N-methylamino-4-N-
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about 1% . In another enbodi nent, the

chl ori ne-contai ni ng pol ynmer nmay undergo injection
woredoditng1z o form a nol ded shape made from t he PCT/SG2006/000096

chl ori ne-cont ai ni ng pol ymer havi ng conpounds of

formula 1 in an anount by wei ght between the range of

Yot @ %, iy : g4

ShpiindpttLi phetint i Foa shathashuine ang ore o
maddi tbmbinetpousdshemeari .amount by wei ght sel ected

fromthe group consisting of: about 0.09%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%
A OB} about 4% |n one enbodinent, the

chl opipe-Gons Al 14 &g E@bﬁ@%&tﬁ@ﬁ_%ﬁﬁ@rﬁﬁrﬁhk&usé&Mpfﬂse one

forma pipe made fromthe chlorine-containing polyner
ohawiang omeddbtivese sedgicttiede Eermpotihes duPuh aedehsthpy of:

i ght. bet nt . Of %+to % | .

PTPREr et ent , ST RETE AP o e o gt At R Baryag; =lkali
offay wndendmd nj esddtdn nocattigxybatesm a abkdéd shapelites,

made from the chl orine-containi ng pol yner havi ng .one
hyArpEedCadirt i vESEEREOERES | n CAHDS, 4 byﬂ%é%s@%’r‘%es and

bet n_the rangg . 0. 39 : %._ T .
R e B or P KBROAPAT g hor ot ey b S 2imes:
aQREnoN af@he sl,ubgilgantigli campammds) Mhavilght seltdoxddiants

fromthe group consisting of: about 0.09%to
and one or more combinations thereof.

The amount of additive compounds present 1in ‘a
stabilised chlorine-containing polymer may be selected
from the group consisting of: 0.001% to 15%; 0.01% to 10%;
0.1% to 8%; 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%.

oe

The polyols

The polyols may be selected from the group consisting

of: pentaerythritol, dipentaerythritol,
tripentaerythritol, bistrimethylolpropane,
bistrimethylolethane, trismethylolpropane,
polyvinylalcohol, ' sorbitol, mannitol,
tetramethylolcyclohexanol, tetramethylolcyclopentanol,
tetramethylolcyclopyranol, glycerol, diglycerol,
polyglycerol, thiodiglycerol, tfis(hydroxyethyl)

isocyanurate; tris(hydroxypropyl) isocyanurate and one or

more combinations thereof.

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

17
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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
woxoeanmdinbout 0.4%to about 4% In one enbodirensczmlsveom%
chlorine-containing polymer may undergo extrusion to
forma pipe made from thechl orine-containing pol ymer
hiydviong ropeatesnoref | ubi kahnt smietadrs amudt By kweight earth
bet ween t he range of about Q.5%.to about 2%. In
mgﬁiﬁﬁér ag S&engl’& Mofe COMPITIATE-FBht ST SR pol ymer
ey wREer §Pkh i €Ghd 4N fOIHPIHEO BN BLacmP! 880nShape group
made fromthe chlorine-containing polynmer having one
cepsikgbinfamt’s i hlibhiumpusoddymwe ghd bettwsed wheandngee or
a . 9 % Am no-substituted
mg;%rei %Bg%%gagg%%uﬁggf%ﬁ?am no-substituted pyrimdine
conpBherdsa eyl ree aphmahs ubstalst edyhyide oxelRdtidd dEAES the
or am no-substituted nmercapto-pyrinidines . The .
IZRFRo-SUBRLT tHREd Fyr | RREPAE-EBvpotRUS iRy hEtSerebiied and
bhEott BAdl bek 62Nabstl RSB nat- iU sreot.
hydr oxypyri m di ne, 2-am no-6-nercaptopyrim di ne,
2- NmEhByladiiadd- or hpdkadiyyey ganthi metal2-d¢mpounds may be
= RE QPY. ] no- _6- roxypyrinidine,. 4-amng-
b%-glrﬁgdra{ol%pl)r}? |Or§ri cﬁqﬁgaflolﬂegmeﬁg{t Fll6-mé _?]c%ptsgngJﬁerﬁ dfpem  the
grodpW phenyliatiing- 6@hydro&am§ihmidlﬁ@droFiQe, 6magnesium
4- nmet hyl am no- 6- hydr oxypyri m di ne, 4-octyl am no- 6- ‘
BEGEPEXGIPyr iMdIHE shyRrRsiceny dr 8RgpyRI nikpFRLe,  sodium
s9180L08- SndMBREABLORYEEMER8 nations thereof.
5-J\ 7- but yl am no- 6- hydr oxypyri m di ne, 5-

The alkali or alkaline earth carboxylates

The alkali or alkaline earth carboxylates may be

selected from the group consisting of: sodium palmitate,

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

potassium stearate, magnesium stearate, calcium stearate,
sodium acetate, potassium 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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Z\ Mnet hyl am no- 6-nercaptopyr imdine, 2
, 4-di am no- 6- hydroxypyri m di ne, 2
WQ Zeoditarmino- 6- ner capt opyri m di ne, 2, 4- PCT/SG2006/000096

i \JVN -di net hyl di am no- 6- hydr oxypyri m di ne, 4

, 5-di am no- 6- hydroxypyri mdine, 4

The AP NaG-ger captopyrimdine, 4,5- NN
WW&W no- b-hydroxypyri m di ne,

4- N- idtipHadntiono-ca&rarvtiy| arrhdse- Mpdiiomg pyat i deaet one
2 .4-dj am no-6-. hydroxy Lnj.din

Sl T6CRP vl oXyiyT Lg% BeniRgd:  Exemplary
GrmRiGARiopyeids divee, gRutdleidWadi byt yWdligim neeid, pimelic
hydr oxypyr i m di ne,, ) , ) ,

agis) ) - R RHE no 261y 7- phenbA L nced,  sebacic acid  or
SR OORY T b A e st » 21hbH 8RN0 St Ay @XM acid and
I'mdine, 2,4, 5-triam no-6-nercaptopyrim dinég,
msthaagmtithd amaict4- caproic acid, caprylic acid, lauric
JNbpt yl am.no- 5- A7-phenyl am no: 6- hydr oxypyri m di ne and
aocr%edj’or N5r-E & iﬁg ﬁénsgiq%rélr%ég . %'gdﬁ%tiv%t%%?r%(gunaz&;ld‘ and
pHersfcabid, SesheoiPosoleds arydf wiidherasomplisasor@yorsalts
nore additives sel ected fromthe group consisting of:
Yolywse AN i26r9%d kal i ne earth metal conpounds,

al kali or alkaline earth carboxyl ates, alkali

zeolites, hydrotalcite, perchlorate conpounds,

Tteo dhtirtadsa Janid-éw/pophosphi t es, b-di ket ones, sterically

hi nder ed am nes, .al kanol am nes, gl yci dyl conpound

phendti¥c a%iygiff’&gﬂ‘tcéta?ﬁd on&3Br noPe conbifiati on?Xemplary
Hyrgraefl.cides anoundl @de Addiphive cappoundstpresamiitdd a to,
stabi lised chl ori ne-contai ni ng pol yne be sel ected

r ma
KloQatMee- gPoutelnsi sting of : 0. 001%@054%%0‘@). 0895t 8- SH20,
%&?yoptq_gé% (t_:@z .%0'@20(,) 1%to 6% 0.1%to 5% 41@9'6'?/2199334%2. 6H20,

MgGAlg(CO3) (OH)16.4H20, Mg4_5Alz(CO3) (OH)13.3H20 and anhydrous

forms thereof.

The perchlorate compounds

The perchlorate compounds may be selected from
compounds having the formula M(ClO4)n, wherein M is
selected from the group consisting 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
alcohol in various degrees of polymerisation.

The perchlorate compounds can be introduced in

various known forms, for example in the form of a salt or
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w@eebaeny: hritol ,

3% 0.1%to 2% and 0.1%to 0.6% The polyols The

pol yols may be selected fromthe group consisting of:

di pentaerythritol, PCT/SG2006/000096

tripentaerythritol, bistrinethylol propane,

bi stri met hyl ol et hane, tri snethyl ol propane,

0l yyihdyh sl sghati ogouRidiQled NBANAt @ubstrate, 'such as PVC,

tetramet hyl ol cycl ohexanol, tetranethyl ol cycl opentanol, |

cqadiriamethiylisiadifol ARalakors Qf yeefbPtalirgrgeer 8F, bound in a
cer.ql , Ladi.gl yc t1is (hydroxyet hyl

FB%{(%%:/O?%& uc?L attcge ;by{ :th% qd'ngy%Lr g?% pcrtolp({ﬂ) I socyanur at g ?and

one or nore conbinations thereof. The al kali or

al kal i ne ounds The al kali or al kaline

S S ety A, el ected fromthe group

consifgld NG spxt &es, mAydr @ dess1sttldd desrom  the

silicates, phosphates, borates, carbonates

corghyairiotar befat estoirheryli neltesrhhke, al KaiphenEhrt R1kyL

tal.s,, and r i pat.j hereqf.._ ~
i odia SEngt o BES G RN s - (Hhyiphenyl)
P lsitag ng:_‘ni]]aﬁiﬂjlumﬁk&mjj;thﬂneﬁanci:lqdmilcﬁwauylandamhite,
or nore conbinations thereof, The L kalin r .
T P B SOQUEcH 4 onfHEOGP B bocondiad g drdi-tere-
HRgNssHdny1 cal ci uppsegantd um - andihaidddnanbinie Bfthritol

nor'e ‘conbi nations ‘thereof. The al kali or alkaline )
diphidsptettd, conpderids 4may e thadiud vdpbemy ldpeaiteg g ritol

2l

group

é?%ﬁékp f@gf SeleCte%i%%%mddgi—tert—butyl—4—methylphenyl)—
pentaerythritol diphosphite, bis—-isodecyloxy-
pentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-

methylphenyl)pentaerythritol
tert-butylphenyl)pentaerythritol diphosphite,

sorbitol

.methylphenyl)methyl
6methylphenyl)ethyl
(2,4-di-tert-butylphenyl)-di-dodecyl

triphosphite,

phosphite,
phosphite,

tert-butylphenyl)-di-dodecyl

distearylpentaerythritol

combinations thereof.

The hypophosphite may be
of:

consisting
hypophosphite,
hypophosphite,
hypophosphite,
vanadium

manganese

hypophosphite,

tetraethylammonium

hypophosphite,
hypophosphite,

sodium
sodium

magnesium

zinc. hypophosphite,

butylammonium

20

diphosphite,

phenyldidecyl

diphosphite

selected from the
hypophosphite,
hypophosphite,

hypophosphite,

molybdenum

cobalt hypophosphite,

hypophosphite,

bis(2,4,6-tri-

tristearyl-

bis(2,4-di-tert-butyl-6-

bié(2,4—di—tert—butyl—
phosphite,
phosphite, (2,6di-
phosphite
and one or more
group

lithium
potassium

calcium

titanium hypophosphite,

hypophosphite,

ammonium
hypophosphite,

N-cetylpyridinium
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group consisting of: cal ci um hydroxi de, nagnesi um
hydr oxi de, 1ithium hydroxi de, sodi um borate, sodi um

waRdosat1e2 and one or nore conbi nati ons t her eof PCTRG2006/000096

al kali or alkaline earth carboxyl ates The al kali or

al kal i ne earth carboxyl ates may be selected fromthe

Y OPh E9HIsi 8¢ | Ngnaf : teedhphepslphbab®onRtds HypBphosphite,
pal mtate, magnesiumpalmtate, sodium

YU r PE e drut R, CEM UM MRUrBh§Seehr at e, magnesi um

hydr oxyst earate, sodium stearate, |ithium stearate,

pot assi um st earate, magnesi um stearate, cal ci um
Thed-adketsmribim acet at e, potassium acetate, |ithium
acetate, sodium propionate, potassium propionate, .

sodi ubhdut frrat ket o urmanl ohat esededice adirpat e,the group

sodi um benzoat e and one or re conbi nations thereof.
GRELTRINT it nBB T P BE TR ki 2oy bdn gy e hane,
B DS i d | Cabetish fesh 18 58} eath i iHen gy OWenzoyl 3, 5-
consi sting of: sodium alum nosilicate, potassium

Hpinosrenzare, MethAnam alaAZRsl | o P anrepimethane;
BB o PO DI NAd AN { NG e AR At Pl forn  a-

car boxylic aci avi ng east one carboXxy “group |
neeh yiodecah el meiyhdres us ed . bdrxengl ar y dcaiimndbden aotldssthane ;

lutari cid, adipic acid, pinelic acid, suberic
B0V Dol ai o2 2oT OReBaey Iathabr i mor PEBROEL 345
d1dHes i Sch 2dyohSiraraci d, BeA¥bie acixd@ndJdmiNasfMdthane;

acid, caproic acid, caprylic acid, lauric

benzoyl-2,3,4-trimethylbenzoylmethane; benzoyl-2,3, 5~
trichlorobenzoylmethane; benzoylstearoylmethane; 3-
methylbenzoylstearoylmethane 3,4~
dichlorobenzoylstearoylmethane | benzoyl
heptadecanoylmethane; 3-
methylbenzoyltetradecanoylmethane; ; 2=
methylbenzoylauroylmethane; 3-
nitrobenzoylmyristoylmethane; 2,3-ethoxybenzoyl

palmitoylmethane; 2-methoxy benzoylstearoylmethane, and

one or more combinations thereof.

The steiically hindered amines

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-2,2,6,6-tetramethyl-4-
piperidyl) sebacate, bis(1,2,2,6,6—pentame£hyl~4—piperidyl)
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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acid, nyristric acid, palmtic acid, stearic acid and
pel argoni c, behenic, oleic acid etc. as well as any
wa 20068102 t hese fatty aci ds. The Hydrotal ci t eSPETIFG2006/000096
hydrot al cites can be used. Exenplary hydrotal cites
i nclude, but are not limted to, A 2A36MjO. CO2. 12H20

. , H20 2 ) -
ool 2o g AR r R0 190 L 2SR EE2a01RD 2,
dﬁ/%ﬁlBAbZl(, GB)-t@drih®,. 3H20 antrask9dZpbsocfbetsamethyl-4-
thereaof . The perchl orate conmppunpds. Th rchlLorate
P&Bﬁﬁ&ﬁlﬁ&énﬂr&ﬁlﬁé’%s‘éa&&t@&ef'roﬁ?g’éﬂﬁbﬁZ%gghgvkﬁée%ﬁgmethyl'
Lon L@ on 3, uheyRiaheMeits a30lr@ohk&d altegm t he1groupl, 2-
4C%ngé§?ﬁ%§]of_: Li3, Na, }?,e I\/t;,;C aCa, Sr, ?n,_QAI, Lagor ke
eChangdd yihebdisr 3n 3, $ , b-tetrgmeshy Ipipegarzdniosedr e 4=
conpounds o ' .aJ.cohol s ol yo _
bgggggge%frzgﬁg)égre%%& I g\g%ol}sl@&‘rﬁ%ést er ( gl Cghéﬁgéryloxy
2T ke e st-gle talameitdlyd pinmelride nad,so t he pol yol phisi(al2,2,6,6-

esters. AlsqQ sui,talein_ﬁ?h ase Qf _pol yhydrj .
PEPEARGIE VP IPEIEIYS Jare ™ B s YRR S S-dli-tert-
Rk A RIS, 1306 1RAMES S3-aUERL s -di, 7, 9t Bitetbahbahyand, 3,8~
pol'y-glycol's, and di-, tri- and tetra-pentaerythritol

tori apelspiingfil4 .dlicstesng 2 Madiews ,degbégdlopctyloxy-2,2, 6, 6~
pol ymerisati.on. .T. perchl.Qrate co s _ -
tie%térégl&&gé’ pllﬁ)e\f&rdlqygtdssﬁior%\ﬁ%ef’orns, nggrngggrrgpéglgx Eh(ZE'G'G
the@rmmef hdy 1gdlde rdiyl Jaqueedus tegl utthen appbieedate aof N, N'-
substrate, such as PVC, . . ..
bis(2,2,6,6-tetramethyl-4-piperidyl)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—1,2,2,6,6—pentamethylpiperidyl)—1,3,5~
triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-
3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.
5]decane-2, 4-dione, 3-dodecyl-1-(2,2, 6, 6-tetramethyl-4-
piperidyl)pyrrolidine-2, 5-dione, 3-dodecyl-1-(1,2,2,6, 6~
pentamethyl-4-piperidyl)pyrrolidine-2,5~dione, a mixture
of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-
tetramethylpiperidine, a condensation product of N,N'-
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~

(1,2,2,6, 6-pentamethyl-4-piperidyl)-n-dodecylsuccinimide,
2-undecyl-7,7,9, 9-tetramethyl-1-oxa-3,8-diaza—-4-oxo-

spiro[4,5]decane, and one or more combinations thereof.
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calciumsilicate, zeolites or hydrotalcites, or bound

in a hydrotalcite by chem cal reaction. Phosphites and
wo@ephasphi t es The phosphites nmay be sel ect edP€T/66G2006/00096

group consisting of: triphenyl phosphite, diphenyl

al kyl phosphites, phenyl dial kyl phosphites, tris-

(nonyl phenyl ) phosphite, trilauryl phosphite,

[ OSphI te, distearyl-pentaerythritol
52 k gfg&lﬂg s (2, 4-di-tertbutyl phenyl) phosphite,
diigﬂdecyibbmmabamimmltmﬁydlmmos$®&é@te@|Sff&m the group

di -tert-butyl phenyl) pent ae thrltol di phosphite, bis
c‘ir?l%tjd? tert CEn{jtyl "-%Q} - pentEEisiRTeAmine,

PRSP ge, bis iémﬁﬁﬁagﬁay&@ﬂﬁ@eryg&%éﬁ&d , 2~
pdlphosphlte bISr(Z 4-di-tert- utyI 6- a?}?seny Sls(

hxﬁﬁﬂ¥ﬁﬂsﬁmﬁ¢@@4)@mthSpﬁmné(2bh§dgzxy¢eth@ioamqur bis (2-
s%ﬁg%sorb 0 (Jtiér/(ig%ﬁofspé‘n %ﬁ]ﬁg lhrllée' bis (2-hydroxy-1-
Pl’ﬂ"rdyl X en2-hytiybx§ethgplhphpheny InometdwHyphasphidiey1 bisine ;
(2%%g$@g£%e%imfgg’t ?2lm$£¥21 etrh%{ﬁ‘ph‘%])e ) amine;
b2 D oa e &) R Ear y pent aer vt hr i Lol

di phosphite and one or nore conbinations thereof. The
e BORIOERY) (EoflBtahe, oo ccted from the, aroup

hy papthesghy ¢ Bdy 5 odbrpbhingephagpbict 8elpetasSift®m the group
consisting of: liquid bisphenol-A-diglycidyl ethers; solid
bisphenol-A-diglycidyl ethers; liquid bisphenol-F-
diglycidyl ethers; solid polyglycidyl ethers of
tetraphenylethane; solid and liquid polyglycidyl ethers of
phenol/formaldehyde novolak; solid and liquid polyglycidyl
ethers of o-cresol/formaldehyde novolak; liquid glycidyl
ethers of alcohols; liquid glycidyl ethers of carboxylic
acids; solid heterocyclic epoxy resins (triglycidyl
isocyanurate); liquid cycloaliphatic epoxy resins;. liquid
N,N,O-triglycidyl ethers of p-aminophenol; tetraglycidyl-
4-4"'-methylenebenzamine or N,N,N',N'-tetraglycidyl-

diaminophenylmethane.

The phenolic antioxidant

The phenolic 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 octadecanol or péntaerythritol, and tris(2,4-di-tert-
butylphenyl)phosphite, tetrakis[methylene 3-(3',5'"-di-
tert-butyl-4'-hydroxyphenyl)propionate]jmethane, octadecyl
3-(3',5"-di-tert~butyl-4'-hydroxyphenyl)propionate,
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hypophosphi t e, magnesi um hypophosphite, cal ci um
hypophosphi te, zinc hypophosphite, titanium

whypepiasphi t e, vanadi um hypophosphite, nolybdeem/st2006/000096

hypophosphi t e, manganese hypophosphite, cobalt
hypophosphi te, ammoni um hypophosphite, butyl ammoni um ,
tSLdif%éﬁ@lﬁdt9ﬂﬂpﬂh98}8¥99989éEEhhgmate, di-n-
N—cetylpyrldlnlunhypop osphi te and
Q adﬁménya,pﬁmlphwwrhwbpﬁdsy)@rwybanaybne ophopplonate,
0 her I ket.ones The ket one
2 @Q% J%%%dgfr%%?¥%€§%?ogb co%@istln Q% 4 xet 08r8-di-t-
mhﬂymuuaﬁyﬁﬁdxyKEnsyBﬂiQy&pgmaﬁatae thaﬂe kerzoylo? more
, 4- met hyl enedi oxy benzoyl nmet hane; benzoyl 3, 5-
RHRAHR Rk oyte R hane: benzoyl
3'”ekﬂﬁﬁﬁﬁﬂfﬂyiﬂgtQ@Q?lagﬁgzﬁﬁénélqgt@ﬂtlox1dants that may
benzoyl net hane; net hyl benzoyl 4-
ln%thybbénzoyrﬁethQWQll@bh@oyﬁbrmﬁnéhﬁb@nzoyhkeshan@hemlcal

br o | h |
GRS e 051 AT ARNBObbazof POIRA PoerTi)| HE nakaiiable
BN H braind- ﬂémé@tﬁ%?ﬁ“%@ﬁd HRkAaRgMbenzoyl -2, 3

, 5- trichlorobenzoyl net hane; benzoyl st ear oyl net hane;
3- net hyl benzoyl st ear oyl net hane 3, 4-

i C robenzoyl st ear oyl net hane benzoyl
ueliTet hane: 3.

met hyttee- paeyldiais adaeaneylaBthangy ;b&- selected from the
met hyl benzoyl aur oyl net hane; _3-
HIQUdbe FEOFIHRFLING oy Ofst hafiéyCerod. et HorgBéaabyr  glycerol

%ﬁéﬁ@i@%lm%fyﬂg¥of qﬁ&ﬂ%@@é%%%@y'Sf&@EQY'QF£8ﬁ8fs ‘having
chain lengths in the range from Ci¢ to Cig; phthalic acid
esters of fatty alcohols having chain lengths in the range
from Ci;6 to Cjg 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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one or nore conbinations thereof. The sterically
hi ndered am nes The sterically hindered am nes may be
w@edoeat@d from t he group consisting of: bis (2PCRSGB06/000096
,6-tetramet hyl -4- piperidyl) sebacate, bis (2, 2,6,
6-tetranet hyl -4- piperidyl) succinate, bis (1,22,
06156- pent anes byl o423pideeri dyd) 699%0%6 1.85%; 1% to 1.3%;
(I-octyloxy 2,2, 6 ,6- tetranEthyI pi per i dyl )
lgdpgakat &, 3bvsl(£ o d.3%and 1 25° to 1.28%.
6- pent anet hyl - plperldyl) n- butyl - 3,
5-di-tert-butyl -4-hydroxybenzyl nal onate, the
andemumwfcohtdﬁrMdel) -2, 2,6

ranmet h I-4 hydrox erldlne and suc ni c am
the % den ggﬁii , DOBym ehat be

s@ab&&&%@%fBQ ﬂh@la&%bibhbaekﬁﬁﬁﬂmﬁéﬁﬁxkém@@§1@£5n may be
4~tert-octyl-am no-2, 6- dichloro-1, 3 ,5-tri azi ne,
Sprlle§t@21 2,Teom 6- ftiier anBEPYP - 490989@@@591 Yokt r chlorinated

tat et

g%perl yl)%gﬁ%fa%?%% bd% %%?l?fééar gggﬁgﬁéks fOlymer

blen@k dbn&ﬂiﬁﬁm@|§|bhﬂmﬂimateddeiyolefln homopolymer or
et r anet hyl pi perazi none) ., 4-. benzo , ,

CO@ &heth?PﬁDﬁerid?%%oridéteaP?WBQ?XYQGESG vinylidene
chabetilamet hydRbpetidbpg; bi 371(11:&112 2, cRlorfde copolymers,
pent anet hyl pi peri dyl) -2-n-butyl-2- (2-hydroxy-3
vingilidemnebut ghdeniyde) nmométy@e@n @ady | _polymey  blends
cg%&é?ﬂf%%nsx?yioé%%orlé %?%4?Jf%%§: gr]Q%%%E§%ers and

ione OXY= 2

ohet aiTaidy @qmﬁmn&ﬂﬁoﬁﬁﬂﬁhéﬁébfbls (Il -octyl oxy- 2,

2,6, 6- tetranethylg peridyl) succinate, the condensate
of NThg by o) shlgride homopolymers, vinyl chloride

co@otl%e%@et bk - Zbclpi 1!‘ dwl)e]ﬁ@éa”@Eﬂﬁhgﬂggba%ﬂ?yPnQ:hlorlde
4-nmor phol i no-2, "6-di chl oro-| 5-triazine,
homopolymers or wvinyl chlorlde copolymers may be selected

from the group <consisting of: 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-fluoro-l-chloroethylene;
chloroacrylonitrile; allylidene diacetate;
chloroallylidene diacetate; and polymer blends such as
blends of polyvinyl chloride and polyethylene; polyvinyl
chloride and chlorinated polyethylene; polyvinyl chloride
and polymethyl methacrylate; polyvinyl chloride and
polybutylmethacrylate; polyvinyl 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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condensate of 2-chloro-4, 6-bis (4-n-butylamno-2, 2,
6 , 6- tetranethylpiperidyl) -1, 3 ,5-triazine and 1
WO 200bi1801{8B- am nopr opyl am no) et hane, the condeCiHFRGCBH0EH00096

2-chloro-4, 6- bis (4-n-butylamno-1,2,2, 6 ,

6- pentanethylpiperidyl) -1,3,5- triazine and 1 ,2-bis

aogoqwr oy hgm n@m@fbé@evﬁymaéﬁé &P@ﬁf&al “dopdlymer,
9-tetranet hyl - 8-triazaspiro [4 .

Wldle'daneczlozreldleoﬁerlCBl@@@@@Wllene(2 Q0p61ymer and vinyl
t y anet I-perid yrrolldlne 2, 5-dione,

c%ﬁgo ec{:ey:]ée eq%kylﬂ‘f}%l(i aéZIBletGP copol

pent anet hyl - 4- pi peri dyl ) pyrrolidine-2, 5-dione, a

m xture of 4-hexadecyl oxy- and 4-steary|oxy-2 2 6
P el iddised er

THY Ssf D21 Bseh- E%}nb%@?_ttméln 45, PST il drine- ~-containing

hexanethylenedlan1ne and 4-cycl ohexyl am no- 2,
peldinety osech, a& ,1Belyviryhe chdocdagentRNC bnapeoductedf in a

il i (B PP LA FNEOE, Mindaedoys mixture.

yI ammher ZamauntGO,fG dedvaneddy| poppbkdictien Nbrdfent in the
6, 6- tetranethyl-4- plperldyl% - n- dodecyl succi ni m de,
thQQFQPQF(?ﬂ%ﬁﬁéﬁtﬁﬁﬁtﬁﬂ EeMQRﬂ% selected from the

de o e lo- , of 9 o .
gr%u?)‘étrane 8% 0.33 g@ qle 7119 £o0 97. h: 1.2% to 6%;

-oxa- 3, 8-diaza- 4 oXospiro
1.décane, S%ndloﬁé do nbﬁéncdﬂblhatﬁ%msZ%heueoﬁ ‘The 2% to 3%

eT kanol am ne sel ect fromth
éF%ugP ohs % 2%3%# aﬁ%ﬁawﬁmé %im%?gﬁlw . znﬁqﬁ¥§% of
sﬁ:ﬁa@)ﬁdﬁ@erﬂ%dﬂﬁpobitﬁoﬁr PR 08, tHH aRehagkABust Mikture

(2- hydroxy-1-propyl) amne; tris (2-hydroxy-ethyl)
léma#@utm?sfl(%z- hydr oxyet hyl ) (2-hydroxy-I-propyl)

a”]n%mep'ssQ%&Bﬁgﬂﬂﬁy'lQﬁﬁﬁ&égition and the chlorine-

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 polymer 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 chlofine—containing 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-
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(2- hydroxyethyl) am ne; nono (2-hydroxy-ethyl) am ne;

bi s (2-hydroxy-ethyl) am ne; nono (2-hydroxy-I-propyl)
w@piona101li s ( 2- hydr oxy-1-propyl) am ne. The gl BCi/sg2006/000096

conmpounds The gl yci dyl conpounds nmay be sel ected from

the group consisting of: |iquid bisphenol - A-diglycidyl

ors: " d b ) . : L i _
ELOcke: PohR st il detey O piastic
Hbhkriseofy Cetr aphdanglfetbahen, sGundgdpdgl pouwvdince, China.

pol ygl yci dyl _.ethers of phenol /forpml dehyde novol ak; .
solidf n@'QHﬂﬁ% Ba?yﬁéhﬂi%ﬂe%ﬁheggeoﬁ é%lllse chlorine-
eoftgsalhforgmldaiydesneualaly dionid ahycihdcetder folding
of al cohol's; Iiquid egC|déI ethers of carboxylic .
devise sotueh heer ocy8H8/EPox ik Eadhkon t r igilyddingy| machine
j ) e, | QUi y l.iphatic e y resi et
PEAGEICRORER oo o JHb o BeRBn LRI " PRANY, (5| Nimazu—shi,
sht zagkyekedyl, - Jdpdn'.- met hyl enebenzamine or N, N ,N 1, N
"-tetragl yci dyl di am nophenyl net hane. The phenolic
anti oxi dant The phenolic anti oxi dant nay be sel ected

fromthe gr HILO IS IdWIAing Du2-the Invention

(4- hydroxyphenyl) propane, esters of 3 ' )

, 5- di Npartimatyhgs- xaapdgsheryf pr opeoniiavsgitd o t iwill be
ct adecanol. or ntaerythritol, and tris (2,

398?gFér 88?398%§ﬁy|) phosphite, tetrakis [methylene
3-(3,5 -ditert- butyl-4 '-hydroxyphenyl) propionate]

nmet hane, octadec¥l_g- (3 ',5_'-di-tert-but¥I-4
'-hydroxyphenyP? Bt ﬁ?oﬂﬁ?@?bEFéﬁ@c?ﬁ-g}g“ es

5-di - Fegt - But Whdrshy dr OXuMALQCT M8 €, chiorine-containing
di - noct adecyl - 3, 5-di-tert-butyl-4-hydroxybenzyl

phoyphonatRC 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 St.
Louis, Missouri, United States of America and include: 2-
Amino-6-hydroxypyrimidine, 2-amino-6-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-6-hydroxypyrimidine, 4—-octylamino-6-
hydroxypyrimidine, 5-amino-6-hydroxypyrimidine, 5-amino-6-
mercaptopyrimidine, 5-N-butylamino-6-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-diamino-6-mercaptopyrimidine, 4,5-

N,N’-dipropyldiamino-6-hydroxypyrimidine, 4-N-methylamino-
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2 ,6-di-t-butyl -4-nmet hyl phenol, and tris-2, 4, 6- (3,
5-di -tbutyl - 4-hydroxybenzyl) isocyanurate and one or
worse/1tlanbi nati ons thereof. Commerci al |y avai | B@T/8G2006/000096
phenolic antioxidants that may be used are avail able
form Great Lakes Chem cal Corporation of Indianapolis,
54 meb @l diPnand-aydraxgplyabhédinder the branl, éradresmino-6-~

Anox ( t d_Low ., _The Lubricants The, phenol i
DN R Yo o SET SLER P BTE AE B BBRE LBGT SR ng? 6-
N,Olfﬂ—@i%ﬁ@&?&iﬁﬁﬂﬁ@l—@al‘q?drgkyﬁg!’:ﬁnigﬁﬁb?at%N%N’@ﬁl&hino—G—

monostearate; fatty al cohols having chain lengths in
Nipleer ghgeineofreyéresyeyr8mighnfal i ¢ aci d2 et ersrpdmino—6-

f | avi,n hai ths i f 1
R R I R o S N R
Nghyeley Dhmesd et - mFbhRyhydt oxy St Faphengtbdinester s of

pol yhydri ¢ al cohol s and short chai n nonocarboxylic
by e YRVENTSS1GPycer ol nonostearate; ethylene glyco

di  aurate; 2-ethyl hexane diol-1, 3-distearate;

et hyl ene glycol di-2- ethyl hexanoate and octyl ene

gl ycol dicaprylate; and esters of dicarboxylic acids
Exgawplehdrt chai n nonohydroxyal cohol s, such as

dIISQOCt aB%%%gége’cQ#éé%%%#oﬁzaﬂg§L_ﬂéaglsig' stirring
pol yét hyl'ené "waxes, polyethyl ene waxes; paraffin

togxelser cahboxyllilowdnigd s caipoihes-s Sitrearhe @towhtd2indicated
hydr oxystearic acid and nontani c aci d; carboxyl ates

b%ﬁ%ﬂ’as cal ci um st earate, nagnesi um stearate and

sodi M parts of 2,4-diamino-6-hydroxypyrimidine obtained
from Sciencelab.com, Inc. of Kingwood, 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
York, United States under the brand name Irganox 1076™;

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

1.0 part polyethylene wax from Clariant Corporation,
of Charlotte, North Carolina, United States of America;

0.4 parts calcium stearate from Astro Chemicals, Inc,

of Springfield Massachusetts; and
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stearate; am des such as ethyl ene bis-stearam de and
one or nore conbinations thereof. The |ubricants

w@e@sanilii n a stabilised hal ogen contai ni ng poP@TEE2006/000096

may be selected fromthe group consisting of: 0.01%to

2% 0.05%to 1.8% 0.1%to 1.5%0.15%to 1.45% 0.2%

to 1.4% Ba3¥%st 0glydedyl 1%drd 1588 rdtd %l B¥heludWiesty
to 1.3% and 1.25%to_1.28% The chlorine-containing

Pol 5hee ekl chPernaglesniar nPritpel yiraiteshat Ampriea.

st abi4y se bk [ bi | osi.tion.

Do sol et P i Fhe CorBas bRt S SRR oY aHERtg the
moktyotef i Ap chéor miatead pbHbyol &0 n mbpotgser sinded ynembient
bl ends_containing a chlorinated polyol efin haonopol yner _ .
RGP ; Wiy 12 CRI Gt honBESFSHER -5 ;Ihe | stabilisex
Nbiyd s Henén Cha@r | gieOmBRRWY RS YooY oL 91 bye weight PVC
copol yners; vinylidene chloride copol yners and pol yrer

Hrehls SoRt ®FWhY ¢itnyFakPioride mewdpol 9Aeligre, and 0.001

copol yners ,and _qne_or L onmbi nati ons thereof. The
RARYT gﬁlgﬁﬂﬁ?&%ﬁ%ﬁoﬂ@%ﬁﬁs%OWﬁﬂﬁ&Qﬁﬁo?i&XQNﬁRWRHHR% (PVC
B0d. PR! YoRbaa@nde aont al Rt AguYi Rtle i Ofser composition
honmopol yners or vinyl chloride copolyners may be

et egR@dwitbmithes grlolibl eonsiesi g sof :prbamedhycomparative
S ord des ol yyLavLi depe ghLecide. copolymers of vinyl

chl oride W t'h a copol yneriz € éfhylenically

unsat urat ed nononer such as vinylidene chloride;

nmet hyl al pha chl oracryl ate; vinyl chloroethyl ether;
1-fluoro-I-chl oroethyl ene;
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chloroacrylonitrile; allylidene diacetate;

chl proal | yl i dene di acetate; and pol yner bl ends such as
whb@adsief pol yvinyl chloride and pol yet hyl enePCT/SG2006/000096

pol yvi nyl chloride and chl orinated pol yet hyl ene;

pol yvi nyl chloride and pol ynet hyl nethacryl at e;

pol yvihy | caip s o @ do pobybut il BRidhaGMEive PVC 1B are

pol yvi nyl chloride and pol ystyrene; polyvinyl chloride

Séfﬂi"bc]rryl%ﬁ]ﬁll PRadi ene- styrene copol ymar and

d&l e IV o T OT T UE FRfapghy et hytenme—and %(1#5&::%{%'% ‘PVC 1B
hacryl ate, and ohe or nore conbi nati ons ereo%.

PMuaResmﬂ ®dd ori de ¢apol yertts may be seIeEOdeEteﬁ1the

aroup—consisting-of A n\/I chl-oride-vj ny

Z;ﬁﬁéﬁ%ﬂﬁﬂﬁﬂ®ﬂer vi AyP BRESS de-vi nyl i derie chl ori de
rinidWle chloride-trichl oroet hyl gne copol yner
and vinyl chloride-2-ethyl hexyl acryl ate| copolyner.

U7 I\J

Hanﬂaﬂnﬁﬁhnntﬁlthe Daﬁlpa$¢$ chlorlne cpnt ai ni ng

nal \:u-vnr

ER G e *6%férﬁih§ Boﬂ§u" u E%hu;suH;I;V|nyl chl ori de

dd%gaeéyfijnguaa4|1 BoMp%l Ng device to fofm a
substantlally honogenous m xture. The anpunt of

terdbitutselr-4onposi t{on present in the hoppgenous

ne range selected fromthe group
h?c()fr?slsﬁ}ng o"lf%emt?r}%%to 10% 1%to 7.5% [.2%to 6%
aksb% to 5% ; 1.7%tp 4.5% 2% to 4% 2%fo 3.5% 2%to

3%-and—2 QOA\fO 2 7% 1 n one enbodinent, he ampunt__of
Qighizader conposi t gnl present in the honngenous

| B9 Ishahput 2. 4%

Polyethylene wax 1.0 -

Calcium Stearate 0.4 1=

Gylcerol Mono | 0.4 -

Stearate '

Pb stabilizer | - 2.7 parts
composition

CaCoOs 3.0 parts 3.0 parts
TiO; 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 (diameter)
pressure pipes using a KMD2-90 extruder manufactured by
Krauss-Maffei Process Technology AG of Munich, Germany,

under the process parameters shown in Table II.
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The stabiliser conposition and the chl ori necont ai ni ng

pol ynmer

may initially be in the formof a powder that

woregoeche1s2ubst anti al | y honbgeneously m xed. ThePCT/SG2006/000096
honogenous m xture may be heated at an el evated
tenperature to cause the stabiliser conposition powder

PéB@eb@ePQEéMé&§ﬁ§°
partially bind. The

bREMAT POl ymer po
heat| ng tenperature

Lo
may

FAtiFEShvc 1B
e in the

Scaege bet ween JEEA
eat.i ng may occur f
(?Kglﬁ?oup consi stin

p2320C or 1000C to 11
pr a period of tine g
g of: 10 mnutes to 1

0 The

el ect

ed from

000 m nut es;

M@ sM NURSJed BT
30 mnutes to 400 m

(#) minutes to 200 n

ngges; 25 mnutes ta
nutes; 35 mnutes to
nutes; 45 mnutes tQg

P
300

120

m nut es;
m nut es;
m nut es;

|
|"or i'né-"contai’'ni ng

S?%‘éw":’%oijdéﬁlét €2t 0 9Peg

rutes— Thestabi
polynmer is allowed t

H !
I 9]

o cool

and may

oe puted Msnid .ryat er i
—enbodi-nent,the stal
Vitsusilac e & PR %N

ph . Ber further proces

€RPfusi on devi ce sud

s@r@ﬂ In one

Hierd

aining-polypmer

FWPL10-RMG 4 n screw extruder manufactured by Foshan
OPIasticINhéﬁﬁ%ery &., Ltd of Foshan, GJ4angdong

provi nce, China. |n anoth®abbaeI&nbodi nent , the
stabilised chlorinecontai.ning polyner is placed within
an injection nolding device such as | S-GS/ GT injection

nol difhg RCHhaE %@ﬁ%%@%h%kﬁdopytﬁgshﬁhﬁIﬂbcﬁhae<£¥Mparative
Ltd. of Numazu-shi, Shizuoka-ken, Japan. :
PVC 1B is shown in Figure 1. Fig. 1 shows that the PVC 1A
had good colour hold and was comparable to the PVC 1B,
which contains lead.

In view of the above, it is concluded that the visual
appearance of the is the same the PVC

product as

containing lead as stabiliser. Accordingly, the stabiliser
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
according to standard methods known in the art and the

results of the test were shown in Table III below:
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Modes for Carrying Qut the Invention Non-limting
exanpl es of the invention will be further described.
w®edaoaitk@ad2 Descri ption of Figures Fig. 1 shows BCPBG2006/€00096

of a chlorine-containing polymer (PVC 1A wth a

stabi |l i sed conposit

ion next to a | ead

hydr oxypyri m di ne,
4- am no- 6- mer capt

4- am no- b-hydroxypyl
opyr imdine , 4-N-pl

pEOfgT e contar i My gRL e (conpar at T Ve Y RES Tat
%as been stabilised ﬁftwi%éad The organic stabiliser
conpound The am no-{substit uted pyriwidin@egmﬂmamamts
ar-e—comereia-y—avai-aplefrem-Stgra—Aldrich—Conpany
Heftst. LoBPESTRACE]uiil® United States of VAFErEa “#nd
rkgel ude: 2- Amino- |b-hydroxypyrimndine § 2-am no-
6-ner captopyr inmdine 2- -nethylam ng- 6- hydr :
IogypYyrTeatdi ne , 2-[Neassgtopyl ami no- 6- | Maximum 3 failures

i_m din

ERYT i T

%4 samples

HPdhy Gt a OX¥PYEstm di

tmdine 4-octyla

e ssdk net hyl am no- 6

H NO-__6- h\/rirm(\/n\/rlm

D Ny dfr@my r

dine. _5-am no-

Agekgzebutylan1no- 4
no- 6- ner capt opy

r imdine, 2 ,4-di am

ReshyHRBKYpYr | m BPeEassedh no- 6- mer capt Hy dediediagtion
- hydr oxypyr imdine %

5- N net hyl
no- 6-

shﬁﬂéangyr |nPdune
|n1d|ne 2,4- '-din
Testdi ani no-6- hydra

#0¢G 4- di am no- 6-mer
et hyl di am no- -hydro
Xypyrimdine, 4

oHEpliopyr 75 degree
%pyrinidine, 4

TPpygd m dine, 4,5- N

Maximum 0.2%

6-Merca
Opacgtg?%%§Fdlan1no-

6- hydr oxvypyr |n1d|r

e,

4- JM - net hyl ami no5- - oct PebbendI8&- hydr oxypyri m di ne,

2, 6-di am no-6- hydroxypyri n dne,

2, b-di am no-

b- mer capt opyri m di ne, 2, 6-
Example 2
Rigid injection molding 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 from

, United States of

0.3 parts pentaerythritol additive stabiliser from US

Petrochemical Industries, Inc., of Houston, Texas, United
States of America;

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

0.8 parts Zeolite additive stabiliser from Zeolite
Australia Ltd of South Melbourne, Victoria, Australia; and

ocfadecyl—B,

0.1 parts 5-di-tert-butyl-4-
hydroxyhydrocinnamate additive stabiliser obtained from
Ciba Specialty Chemicals Corporation of Tarrytown, New

York, United States under the brand name Irganox 1076™;
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27, -V-di but yl di am no- 6-hydroxypyr im di ne,

2-N- butyl am no- 6- N-phenyl am no- 6- hydr oxypyri m di ne,
WQ@2004/11B12 r i am no- 6- hydroxypyri m di ne, 2, 4, PCT/SG2006/000096

S-triam no- .d-nercaptopyrimdine, 2-

W et hyl ar ai no- 4-i\ 7-butyl am no- 5- - V- phenyl am no- 6-

hydr oxypy rpan-€li nexidExedpl golydByabhéi SRaxCORPOAI tEQAriant

was made, by stirring together the foll ow ng conponents

AR PR Bhorint €5 n%ﬁl%%%%‘gt%el dertd Capuplsnas Fnited States

oft-Ah&Pi 0o 6- hydr oxypyri m di ne obtained from

Sci encelLab. com Inc. of Kingwod, Texas, United States :

of Ankr%crart ®od yedittsl rent wex y ot ¢11aaddirtt veéorporation,

stabi liser . from US Petrochenical I ndustrjies, Inc., of .
ust: rjiﬁ,io‘ltgfas%%Fge BrAurd¥ of Uﬂﬁ%?ﬁca%’t%tﬁ% Odr tAmerica;

dwyd@lrotal cite additive stabiliser fromMnerals

Technol ogi es Inc. _of New York, United States of

Aner i €8 BRDES partsivet s§eeyrrs, Wag Asgine hemiaals, Inc,

iy 080Xy Bl OC W%é%ﬁgg££' ve stabiliser obtained

from C ba Specialty em cal s Corporation of
Tar r v oheatNesit Yot ki séhni teohfStsitteiorundes tiweddr &yd stirring

| 0 tm; 0.1 t i.di zed pol yet hyl ene,
B RS, FRNE kb0 PateBReN S Gt FEMO RS rihdicated
Garmdpna, TWhd esky St at es of Aneri ca;

Composition PVC 2A PVC 2B
PVC K58 100 parts 100 parts
Processing aid 1.0 parts 1.0 parts
TiO, 1.5 parts 1.5 parts
CaCoO3 3.0 parts 3.0 parts
2,4-diamino-6- 0.5 parts -
hydroxypyrimidine

Pentaerythritol 0.3 parts - -
Hydrotalcite 0.7 -

Zeolite 0.8 -

Irganox 0.1 -
Polyethylene wax 0.3 -

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

stirred tank reactor for 5 minutes at 105°C temperature and
atmospheric pressure to respectively form PVC polymers 2A

and 2B.
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1.0 part polyethylene wax from O ariant Corporation,
of Charlotte, North Carolina, United States of

weameiltE]2 0. 4 parts cal ci um stearate from Ast rBCT/SG2006/000096

Chem cals, Inc, of Springfield Massachusetts; andO. 4

parts glyceryl nono stearate from Acne- Hardesty of

Bl ue Begt! , pBepnsysvapha, ahRi t e Shates gﬁbﬁgsﬁéaa tdherigid

stabiliser conposition was prepared by m xing the

WXeEEon nmalmirer Yompoam nuﬂégtm@emoelmremtmachlne (NC-
r t r tabi Li_ser

P B BT o By RS RES RS aRETE b Bustedead, Theriit

PVC resin, 3.0 parts of CaCg3 , 1.2 parts of Tig2 ,

nd 0. 001 parts of Ei,gmsnt at 105C to produce a PVC
M@Mr ative PVC without the

st abithserr¢aNPaesid i 9 VAS %ﬁtv‘%)i‘yrﬁ’@rét afi | 'n%ﬁfzgﬂ'a§esu1ts

al so prepared (conparative PVC I and m xed at
@I@@r*é@b@aﬂ'ﬁ@ tonpablei Mnssoffom\ll@ws/:\ and conpar at | ve

[\ m S | H Tahbl TAPRPL D\/ | A

dl™ T bIIUVVII 1 UCI OW: [ | ™ Sy 7\ u.llu
%o%rﬁp%?at ive PVC I B Lng rvvent a plant tri aP\fFoFBrl gid

PrPpee Xt pashndcdps prfoduce 40mm (di aneter] pressure

pipes using a KM?-90 extruder manufactured by

Totass- Mcilei PEbeesS8Technol ogy AG of Mihilch,
ﬁe éF‘HE under the process paraneters shown in Table
le Il The visual appearance of the|PVC | A and

Roaxplar at | vePRMEhBei|s .shown in Figure 1 |1Fpg. 1 shows
hat the PVC | A had|good col our hold and|was
b@ﬁ’&))arabl e to the PYC I B, which containsjl ead.

Peak Injection | 120 122
Pressure

(Mpa)

Injection 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 5.4
(KT /m2)

Vicat Softening | 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 2A
can be used as a direct commercial substitute for PVCs
that have been stabilised using lead.
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In view of the above, it is concluded that the visua
appearance of the product is the sane as the PVC
w@oewbAalning | ead as stabiliser. Accordingly, tP€I/SG2006/000096

stabiliser conposition that was used in PVC I A
provides a substituted stabiliser to the use of |ead
as a stabiliser. Product Test Results The trial pipe
product made from PVC 2A was tested according- to

@ nethods known in the art and the results of

phie gqstﬂx\g%r,qf%}pﬂl iﬂ;:o@gg@,fél | bel ow Table I1I

Exanple 2°R g Injection nolding was carried out to
R@bédorl\@'_ﬂrl;iwthe performance of the stabiliser
conhh !e;'ef@gf%d"f%ﬁgr 2oy Loy avallab e b L rapie

viId- gramp e 6By BeasuPYhe Ak dige 8Dt AIMAGISIAY at the room
Sci enceLab. com Inc. of Ki nqg@v\fod, Texas, Uni'ted States
tepparatiues was Mo @i tervdrr f Silllegwi-ngThe. Plspd sthen was

t@%@%&e Xﬁﬁéhto%ogddfiﬁge1§#ﬁﬁ%éés%ﬁhgﬁ%®°gs Qa2 two-roll
etrochem cal Tndustrieés, Tnc., of uston, Texas,
miiiltied ShathdnheoftAnkrinca BVT npakl sshwyelr ot al cit e

additive stabiliser fromM nerals Technol ogies Inc. of

New York, United States of Anerica; 0.8 parts Zeolite

id IR Fefd B8 deduddn Zeolite Australia Ltd of
South Melbourne , Victoria, Australia; and 0.1 parts

oct adbeylfogmerl diillersheri ywvag- cut into pieces, which were
then poured into a test tube, the opening of which was
covered with cotton. A piece 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 Color 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

35



10

15

20

hydr oxyhydr oci nnamat e addi tive stabiliser obtained
from Ci ba Specialty Chem cal s Corporation of

waamestaam, New York, United States under the BPCEHSG2006/000096
name |rganox 107 6(tn); 0.3 part oxidi zed pol yet hyl ene
wax from O ariant Corporation, of Charlotte, North
t@%r@d ng id e, AR 08 SAFBLhEapvd pRnk stablllzed by
pol yet hyl ene -wax from O ariant Cor porati on,
tOleasipectid ieNoPME Garad] igtgbilnizesd. St at es of Amsrl ca;
and 0.8 parts calciumstearate from Astro Chem cal s,
Inc, of Springfield Massachusetts. heat stabiliser
eeApPesi ti on was made by stirring together the
foll ow ng conponents in thgpaaounts indicated in Table

Qo8 i@WonCONPOST TI08R, PMgRYS PVC 2B PVQ é&ﬁ‘p&ﬁ&tﬂ@ét §B PHR
fO Dz;'rtgnProcessi ng ai g@il)é)\ parts 1.0 jparts Ti Q2 ¢ )

P(Y@rﬁ@& 5 parts CaCCl(H) @@rmrts 3.0 p rl&OZparts

a) nari-o VAV
U

| u—llf IIU \J ul UI\ P‘yl T ||| I"‘lC
Uﬁ@ﬁt aerythri tol 0, (g*a# t]%a LSy drot al cit 10 03 7PaT%8ol i te |

! h)

- b um PeBM6Atl | 701 e d ene wax U.13yt1

Hydrotalcite 0.3 parts 0.3 parts
PE wax 1.0 parts 1.0 parts
Calcium stearate 0.5 parts 0.5 parts
Caicium carbonate 3.0 parts 3.0 parts

* DAHP: 2,4-diamino-6-hydroxypyrimidine.

Part C. Results

Formulations 3A Comparative 3B
Congo Red Time 26 Minutes 15 Minutes

The 10-Minute 2 2

Dynamic Color*

* Dynamic color is rated as: l-excellent; 2-good; 3-fair;
4-poor; 5-very bad.
Table VII
It can be seen from Table VII above that the long-
term heat stability performance dramatically improved by
further addition of a small quantity 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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Cal cium stearate 1.
stabilizer

5 - dyceryl

nmono stearate 0.8 -
5.0 parts conposition Table IV The

Pb

w@vpasilt: on 2A and Conposition 2B were m xed PETI/8G2006/000096

stirred tank reacto

r for 5 mnutes at 1

05C tenperature

and at nospheric pressure to respectively form PVC

pROLMIRRS 2/ %@s@ﬁﬁé@ BBBB&EE&%@%

subjected to rigid

I njection nolding us

ARNET S,

except for
I ng an

tlhﬁj @@lmg@n ngu Fent , midis eatNOg 86C0)ursimpia leeh byt 200°C.

FI hS I ndustrial Co. Ltd. Injection Mlding
rla Run terlal run of the PVC polyners 2A and 2B
Cbﬁgau»Lstﬂ::.ahe tabul atleth T (pHRPI € V as T Ol | coibpa a6l e VAB
It can be seen from Table V that PVC 2A has sim | ar
mechani cal stabilitly properties to PVC|2 2€PHR)
pAeCRdr Mgy, the=—3 Bl conpostT tion 4 iat
contained within P\C,IJHZJGA%an Pe used as ai%l(‘:) ﬁ%%}ffs
Dadmrer ci al substit yte. I gpafW&s t hat havieo beeparts
-VaTH I i _ Expe[i nent al
SerglBy B@échépwa%é i(hgl Tlh%rl Fhor edi ent%fq o Baet s
TRQEMHLA T ARy al ed Ty Tegf &L of part oW Viere
m_xed thoroughly at the roomtenperaturje to forma
Hydwodérlbliérd. The Rl pdrens was 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 4A Comparative 4B
The 10-Minute 2 3
Dynamic -Color*
Congo Red Time 32 Minutes 30 Minutes
* Dynamic color is rated as: l-excellent; 2-good; 3¥fair;

4-poor; 5-very bad.

Table IX

The color hold performance is significantly enhanced

by further addition of triethanolamine

into the comparati

ve stabilizer comp

DAHP and sodium perchlorate.
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10

thenn mlled for five mnutes at 1800C on a two-roll
mlling machine to forma PVC mlI| sheet. Congo Red

wae®b/1R1ozedure The formed m Il sheet was cut PEIE/8G2006/000096

pi eces, which were then poured into a test tube, the

openi ng of which was covered with cotton. A piece of

Eoigsn Resl | ndi cat or paper (Whatman PLC, United

Ki ngdom) was inserted into the test tube through the
Rothrerimrntalt tube with the sanple was i mersed

into 0j e 0 . t fao

when t he %rlé%%éég%@%\/agﬁ%sgp%egg)gﬁg&tahéc-ggﬁls aé:rr%le 3 giﬁable X
trhePanot 0B loélohewEpagouRedciadi tat ahechanged* Ral A Milling”,

distinct blue at the | gwer. end of the paper was
ottatit Cotee rebiane™ e T E g fe Ao RE e hpaasture as
BSsCWD A8l | FEr - EiggaLimbhY, 31 hexgkgat &bt R Laiyo Red

Red time obtained, the better long termheat stability
st heiyderiin® famtundesiaken i2ed2®Y°Che st abilizer
conposition of the PVC. Dynam c Col or Testing
Procedure The blend of the formula tabulated in Table
RPant B. (Botmdldeel ow was ni xed thoroughly into a powder

bl-end-—Theconppundblend-wasthen conpressed i nto-a
GURIE TP at  1890E SRER) Br abdp# (FPHRII adiGuparative 5B
machi ne (Brabenger GrbH und Cg. KG Ger many) (pggie
color of the fused chip is herjeafter desi qrai ed as
RYhdth& col or", | MiDcharepr esentdiheaotor hHal@ parts
perforrance—of—pe-PVC %aWp' e s& aéf'“iH zed—by—the
cified PVC hbdt 4sPaBEFi zer | 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
TNPP** Nil 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 1.0 parts 1.0 parts

*THEIC: tris (hydroxyethyl) isocyanurate. **TNPP: tris
(nonylphenyl) phosphate.
Table X
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Part B Table VI DAHP : 2,4 -di am no-
6- hydroxypyrimdine . Part C. Results * Dynam c col or
w0 goosAat@Ed as: 1-excellent; 2-good; 3-fair; 4-pPOr/SG2006/000096
5-very bad. Table VIl It can be seen from Table VII
above that the longterm heat stability performance
Par&net.i Ralshig tishproved by further addition of a snmal

ntity-of sodiumperchlorate (a netal perchlorate)
FPﬁPﬁlﬁﬁé°€§nparaFP%e stabilize?A%onpositiowcégﬁﬁaﬁﬁiwg 5B
HP G Part—A - Experimenta—The gredi—ents
E ?bn1€ﬁ% aftabulated inf Table VIII iwgPart B
Dbebmmmmébdogﬂbjncted to the spme ""Roll MIIling",
" DvAard-e—Col-or Sti A ohgo—Red Test" nr nr‘ar‘lllr e
C8§§8e§@ﬂigéweabozg ﬁuﬁiﬁerln%ﬂtM%HUt@iceO? f Yinpkes
+*CoGRmRed d&Rly 15¢AFahl 0 Vas JEETAKEN a5 200C 3 Faiy;
Part B . Fornﬁ?ae Tgble VIII Part C . Resulfs éynan1c atr

Acpber:i S-watradbast. 1- excel lent; 2-good; 3-fair;
4-poor; 5-very bad. Tabl%ilﬁ.T col or hold

5 performance is significan nced
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.
10

Example 6
A. Experimental
The ingredients from the formula tabulated in Table
XII in Part B below were subjected to the same “Roll
15 Milling”, ™“Dynamic Color Testing” and “Congo Red Test”

procedure as described above for Experiment 3.

Part B. Formulae

Composition 6A (PHR) Comparative 6B
(PHR)

PVC K66 100 parts 100 parts

DAHP 0.1 parts 0.1 parts

Sodium perchlorate | 0.1 parts 0.1 parts

Zeolite 0.3 parts 0.3 parts

Sodium acetate 0.2 parts Nil

PE wax 1.0 parts 1.0 parts

Calcium stearate 0.5 parts 0.5 parts

Caléium carbonate 3.0 parts 3.0 parts
Table XII |

20

39



10

15

20

by further addition of triethanolamne (an

al kanol am ne)
W@ 09pasilt: on cont ai
per chl or at e. Exanpl

ni ng DAHP and sodi um
e 5 A. Experinental

into the conparative stabilizer

PCT/SG2006/000096
The ingredients

fromthe fornmula tabulated in Table X in Part B bel ow

p&@ﬁecsuﬁéggigg to the sanme "Roll

Col or _Testing"” ari

"Congo Red Test”

MIling",

"Dynam ¢

procedure as

Fd:emelabmnabove f o

Taoct

GExperlmsnt 3, exc

PR B . oIS b

IICG.LI IIU V
Jgrrposnl on 5AI (PHR

D§ﬁ3ﬁﬂ&a¢by§r58 (PHR) PVC K58 100 parts

parts DAHP 0_4 par

s. 0.4 parts 0. 4 part

§Pmp@raﬂ%¥e 6B

PXCII Oll LUU b

5A2 ( PHR)
100 parts 100

C@@@@SR@leb@?ts 0.

Lzﬁaﬂlémﬁ@ﬁchl orate

s Sodium 0.1

F@él Hingtesart s

*UDgnaar FS CI%]{)) par{

S N B B A

ur@t L CETE3 Fas 5
‘part % 5 ark

4ppods; 055vpayt badal ci um 1.0 parts 1.0 parts 1.0 parts

stearate Ester wax

Calcium 3.0 parts 3.0 p

1.0 rts 1.

3.

1.0 parts

Q parts 1.
}6[I£rts carbonat e

Both color hold and long-term stability performance

are remarkably

acetate (a metal

improved by further

carboxylate)

addition of

into

sodium

the comparative

stabilizer composition containing DAHP and perchlorate.

Example 7
A. Experimental

The ingredients 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 7A. (PHR) Comparative 7B (PHR)
PVC K66 100 parts 100 parts
DAHP 0.1 parts 0.1 parts
Sodium perchlorate | 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 parts
Calcium stearate 0.5 parts 0.5 parts
Calcium carbonate 3.0 parts 3.0 parts

* HTMPD:

piperidinol.
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Processing aid 1.0 parts 1.0 parts 1.0 parts *THEI C
tris (hydroxyethyl) isocyanurate. **TNPP. tris
w@ p@agkqahenyl ) phosphate. Table XPart C . ResuP€BESG2006/000096
Dynamic color is rated as: 1-excellent; 2-good;
3-fair; 4-poor; 5-very bad. Table XI The col or hold
performance is markedly ipgyivegwy further addition
of THEIC (a polyol) and TNPP (a phosphite) into the
conparative stabilizer conposition containing DAHP and
Pﬁé‘rtclﬂ oﬁ@lselltl’éxan'pl e 6 A. Experi ment al The

£for nal bl ad—i-n n

. U UIILD | | U||| ll Ul 11utd a l auul a[ Cu T | |uu| C
E‘ r%uig "Sw wer e s\:zoj ected to the sang %ﬁ’?ratlve 78

TiMel 11 ng", 10Dypapte [l or Testing”™ and "[Gpngo Red Test™
procedure as descrijbed above for Experijment 3 . Part B

Dynpgvieu(Cod ordbl e XI|l Part C . Resul ts * Dynamic col or

dg?l\gjgﬁ)?%(éagﬁn?;brgbil%f t%ior%"rﬁt coI or Eo; gl a%réql\ll‘[%ﬁ%t?er m

*stiabidniy EeIdor mpneataie demurkebtyllaptovedgoyd; 3-fair;
furt her add| tion of sodium acetate (a netal
AERPEERY IPatVEFYi BE t he conpar ati ve

Table XV

The color hold performance is significantly improved
by addition of a tiny quantity of HTMPD (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 various 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
41



stabilizer conposition containing DAHP and
perchlorate. Exanple 7 A . Experinental The
wo p@oadilents fromthe forrmul a tabul ated i n TabPE&r/¥Gx006/m00096

Part B bel ow were subjected to the sane "Roll
MIling", "Dynam c Col or Testing" and "Congo Red Test"

r dure as desgcrjbe Q f | en . Part
e mbh L i e e Hpehy segiie @t the
appEgideaireilryimsd- pi peridinol. Table XIV Part C .

Results * Dynam c color is rated as: 1-excellent;
2-good; 3-fair; 4-poor; 5-very bad. Table XV The col or
hol d performance is significantly inproved by addition
of a tiny quantity of HTMPD (a sterically hindered
amne) into the conparative stabilizer conposition
contai ni ng DAHP and perchl orate. Applications The
di scl osed stabiliser conpositions provide a stabiliser
for thermally stabilising halide-containing polyners
such as pol yvinyl chloride. Advantageously, when in
adm xture with a halide-containing polynmer, the
stabiliser conposition at least partly inhibits
t hermal déegradation of the polyner.
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The di scl osed stabiliser conposition is free from

nmetal s such as |ead, cadmum tin, barium antinony,
w@eeearrie2 The di scl osed stabiliser conpositi oPCTYEG2006000096

used as a substitute for |lead stabilisers, tin

stabilisers, mxed netal stabilisers and known organic

stabilisers. It will be- apparent that various other

nodi fications and adaptations of the invention will be
1.app@ entompotheiper sofioski |$teabiini 4 ey ar thaafitdr-containing
-readi ng the fon;goin di scl osure w t hout, departin

PILBIFT e spi$Ht and i qhe | RABRY G Hhd | (Cqgpounds

rdpiieidladd had ald gacdwdi fd.qatipngrand adapt ations
come within the scope of the appended clains.Cains 1

A conposition for stabilidjfhg halide-containing

pol yners, - said conposition fonprising conpounds
represented by the general formula gl) : (1) wherein X
, Y, and Z are each i ndgp€ndeny sel ected fromthe
group consi sting of hydrdégen, akkyl, alkenyl, alkynyl,
am no, and groups havingithe stfiucture (I1) RL -N- -R
(1'l) wherein R andXR/&?éhgagﬁ”bngependentIy sel ect ed
fromthe group consisting ofNhydrog&n, alkyl, al kenyl,
al kynyl , cycl oal kyl, cycl oal kenyl, phenyl, phenyl al kyl
and aryl @ ‘

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)

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

A is oxygen (0O) or sulfur (8):

wherein the dashed double line "°7°*=" represents an
optionél double bond; and

wherein when said composition 1s mixed with said
halide-containing polymers in use, sald composition at

least partly inhibits thermal degradation of said halide-

containing polymers.

2. A composition as claimed in claim 1, further
comprising one or more additives selected from the group
consisting of: polyol compounds, alkali or alkaline earth
metal compounds, alkali or alkaline earth carboxylate

compounds, alkali zeolite compounds, fatty acids;
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group, Ais oxygen (0) or sulfur (S) ; wherein the

dashed double |line "=====" represents an optional
walowbhieibond; and wherei n when sai d conpositi oPCT/SG2006/000096

m xed with said halide-containing polyners in use,

said conposition at l|least partly inhibits thernmal

rggﬂzoaa%aféi% ofcagodind, i dgepntabning p&%%ﬁ@ﬁﬁds? pHbsphite

nposition as ctaimed’in claim1 , further conprising

aNe orhyesshasishityes sehpetiadst r omp-a kg compounds,
consi sting of: polyol conpounds, alkali or alkaline )
Sonicadeial | dBARERE, ANKdS orcamindY eardhkanolamines,

@y%g%;g%%%@@@é‘,”d%he%f%‘é ' aa‘e%iﬁﬁaamm A dsgfatzyd one

Clte conpoun perchlorate co

phosple teonnitdypophospdr¢et conpounds, b-di ket one

conpounds, sterically hindered am ne conpounds,
al kanol am nes, gl ycidyl conmpounds, phenolic

ANt i gxi daBhpesMPRYAdS ANd eNgiMEdNDrié cogbanat i ans further
thereof. 3 . A conposition as clainmed in claim1l ,
eI b rpriEpecant ubricant. 4 . A conposition as
claimed in claim3 , wherein the lubricant is selected
fromthe group consisting of: glycerol nobnool eate;

4l ycex ylcompoe ittiear abe, glyteedl i oldatier §l,ycehekein the

fnpiearat e faliycalgonol shaytag chabn | engiherify o,
datderAl cohohSoPaytay chaiyBekongt hidnon thed@ide, glycerol
dioleate; glycerol monostearate; fatty alcohols having
chain lengths in the range from Cj;¢ to Cig; phthalic acid
esters of fatty alcohols having chain lengths in the range
from C;6 to Cig; hydrogenated castor oil; esters of
polyhydric alcohols; monocarboxylic acids; ethyleﬁe glycol
dilaurate; 2—-ethylhexane diol-1,3-distearate; ethylene
glycol di-2-ethylhexanoate; octylene glycol dicaprylate;
esters of dicarboxylic acids with short chain monohydroxy-
alcohols; polyethylene waxes; paraffin waxes; carboxylic
acids; stearic acid; carboxylates calcium stearate;
magnesium stearate; sodium stearate; amides and one or

more combinations thereof.

5. A composition as claimed in claim 1, wherein two or
more compounds of formula (I) are linked together by a

covalent bond.
6. A composition as claimed in claim 5, wherein the two

or more compounds of formula (I) are linked by a covalent

bond between the A atoms.

44



10

15

20

25

fromCi6 to Cs; hydrogenated castor oil; esters of
pol yhydri c al cohol s; nonocarboxylic acids; ethylene

w@bkgocalkold: | aur at e; 2-et hyl hexane diol -1, 3-di SPEEBGL06/000096

et hyl ene gl ycol di-2-ethyl hexanoate;. octyl ene glyco

di capryl ate; esters of dicarboxylic acids with short

Cha' 2 B ARt £ON0) 2im8 YA WA0E 32X Merein the two
X€s; Carboxylic aci stéarid aci

oQambﬂ)eylcah@&mﬁis:i ofn Sbeauhd e;( IMgnesilimlstcdapat 8; covalent

sodi um stearate; am des and one @ re confj nations

beRgr Bt wesn tAS: Bt S oA ta8Sc IO fed Yirn O &i'm 1

wherein two or nore conpounds of forrmula (I) are

| inked together by a covalent bond. 6 . A conposition

8as &l acepdoshtébai &S | cladresdi nint heckaign orl mprdrerein  the

conp ds_pof f Ia Le n y _

CHORRNCSRE! FLSRER, (1) 60 A i Ryl Sty

qkahﬁﬁinwheb@p@uhme tmo or nore conpounds of formula

(1) are linked by a coval ent bond between the nitrogen

atons of X Y or Z 8 . A conposition as clainmed in

ocl ahm dompouherebn the compowd ofn farmds {d 'vﬂléiréln the
am no- substltutedhydroxylpyrlnldlne compoun 9

coompeowidt iodn fagmella ndd s @Iﬁu@M&no1ﬂﬁﬁnﬂxynyﬁ;mldlne
conpound of formula (1) is a diam no-hydroxypyri m di ne

10. A conposition as clained in claim9 , wherein
1ohe ponpenpss of ib0r s a dlla)iniesl 2in4 cUhami N®; 6-wherein the
hydroxdpyr|n1d|ne .

compoun formula (1) is 2,4,diamino-6-

hydroxypyrimidine.

11. A composition as claimed in claim 1, wherein X, Y, 32,
R; and R, are each independently selected from the group

consisting of lower alkyl, lower alkenyl, lower alkynyl.

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

halide-containing polymer is a chlorine-containing

polymer.

13. A composition as claimed in claim 1, wherein the
compound has a general structure represented by formula

(IA):
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11. A conposition as clained in claiml , wherein XY
Z, Ri and R2 are each independently selected from

wo b@egraawp consisting of |ower alkyl, |ower alReng62006/000096

| ower al kynyl. 12 . A conposition as clainmed in claim

1, wherein the halide-containing polyner is a

L4 orAd NeGRRAIAIAY RO YOREimdd 31 CANARSI 1), ONyRSrein the

claimed inclaim1l , wherein the conmpound has a

ganerald sheactar geneprésesitedcbyré omap@egdmi)ed by formula

{ 14. A conposition as clainmed in claim1l , wherein
conmpound has a general structure represented by

formula (IB): (IB) 15. A pol yaer conposition

conprising: a halide-containifjng pol yner; and a

stabiliser conposition conprijsing c ounds

represented by the general I ) : () wherein X

, Y, and Z are each independently selected fromthe

group consisting of hydrogen, yl, al kenyl, al kynyl,

am no, and groups havi e s ture (I1) RL -N -R?

(H wherein Ri and Rare e N ndently sel ected

from

(IB)

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

represented by the general formula (I):

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

Ry

——N—R,
dn
wherein R; and R, are each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, cycioalkenyl, phenyl, phenylalkyl and aryl
group,

A is oxygen (0) or sulfur (S):
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t he group consisting of hydrogen, alkyl, alkenyl,

al kynyl, cycl oal kyl, cycl oal kenyl, phenyl, phenyl al kyl
wa@p@earoth2 group, A is oxygen (0) or sulfur (S)PCTREL®H/N0096

t he dashed double |ine ===== represents an optiona

doubl e bond. 16. A polyner conposition as clainmed in

clai m 15, .wherein the conpouynds of foryula.(l) are
or oS BRBERADL o SRBRC SRR | OARRI t R T 1 he SPHRGETS an

opbouhaf. B4Uple BBAYt 20% by weight. 17. A pol yner
conposition as clained in claim15, wherein the
conpounds of fornmula (1) are present in the polyner

onpQsi.ti i thi .ran 05% ou :
1555 - RarbaTst FonbobTE LIS it B PIALR FBP herein
thberainpdihelst abi IfiosauleonpDsi biren mosgEnisesnortther polymer

nore additives selected fromthe group consisting, of:
CEBPYSH EdBRpotimERI al KBTI THRNIF kAT né‘%é’é%%t h%mz?tlél to about
20@MBouRdsghal kal i or alkaline earth carboxylate

conmpounds, al kali zeolite conmpounds, hydrotalcite

conpounds, perchl orate conpounds, phosphite and

ypapho [ te ounds, . _Db-di e .conpa S .

13 SRR G, of RuiTHeR” Sl IR wheretn

tky cddhpowratpoondForphdrol [ T) aatieoxptgdnicopountds poallymer
one or nore combinations thereof, 19. A pgl¥ner .
ceBRpsiLLrBnvasheraFhedTrRIEI SEnRP8UtWAePaiPntPhabout 1%.
additives are present in the polymer conposition

wi thin the range of about 0.1%to 15%
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
alkaline earth carboxylate compounds, alkali zeolite
compounds, hydrotalcite compounds, perchlorate compounds,
phosphite and hypophosphite compounds, . P-diketone
compounds, sterically hindered amine compounds,
alkanolamines, glycidyl compounds, phenolic antioxidant

compounds and one or more combinations thereof.

19. 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 composition 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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20. A polymer conposition as clainmed in claim18,

wherein the stabiliser conposition conprises one or
wose/1habz i cants. 21. A pol yner comnposition asPCT/aGmmmal000096

in claim?20, wherein the lubricants are present in the

pol ynmer conposition '"within the range of about 0.1%to

20% 22. A pol yner conposition as cl ai med in claim18,

%ﬁl n the halide-containing polymer is a

i or't i ¥Wﬁ%lﬂ?%@oﬁbtyﬁ%raszslaAmﬁdlyﬁepl@omp@ﬁﬁlwhereln
e C|1ﬁll%4d’b§da91ﬂ t chl orjne; gont ai ni.n

pol ymer is pol yvi nyl chlorliﬁé}- 2%; E’ dﬂl nté%nlng

tion as clainmed in claiml15, mhereln t he
conmpound has a general structure represented by
formula (1A : 25. A conposition as clained in claim
2135 m@ﬂmnémec@w@y@ﬁoﬂnaés acpengedl 18t LYSEIN ©2, wherein
pg&ﬁgg}ed by fornula ( . (IB) 26. A pol yvi nyl’
mﬁﬁmssum}yp@lw rgiloride.
chloride resin and a heat stabilising effective anount
of a conposition according to claim1l .27. A nmethod of
28r-epédr |mglm%b|¢lelsa“nai®rdea$:omaimdﬂglpobyg§ms 15, wherein
nmp t he .steps_of: m Xi a materi al conpr|5|ng
10 t%%I é%ﬁgﬁg%é?nl pd?yn%?n?€§£n ShBUGtEBAposEPEERENted by
facoaid NgA)Q cIa|n11 ; and heating the m xed materia
for a period so as to at |least partially bind the
hal i de-contai ning resin and HA

4
NZ l
X /K
N Y
(1A)
25. A composition as claimed in claim 15, wherein

15 the compound has a general structure represented by

formula (IB):

HA
i N
x/k/
N Y

(IB)

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

amount of a composition according to claim 1.
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stabiliser conposition. 28. A nethod for stabilising a

chl ori ne-containi ng pol ynmer conprising mxing said
weoiogirenini th a conpound represented by the gePer/a62006/000096

formula (1) : (1) wherein X, Y, and Z are each

i ndependent|y selected fromthe group consisting of

2hydregemstiaddylof abke ﬁ&a k%ﬂﬁblligbﬁo h&aDgq8LeYRBaining
havi ng the structure (I'1) wherein Ri and

P@&W%@%Se%@ﬁprhﬁébénﬁbﬁtE e@él@éted fron1the group

of _h | k | .
cycﬁ%g%tﬂg cycygg?g§ﬁ§ i p%%%@?kksgxéylgP%yf 3 ?fnlng
pglyoupr ¥essnoxydean cﬁmp0515mbﬁuac¢8rd;ngndoWhQé&mn1th@nd

dashed doubl [ing "" " resents an optional double
bonghe %h@oﬁﬁ&ﬁqlTﬁF §l%faﬁﬁéd% FLPdh FOowien to at

1esed fpérﬁiémlylsbﬂﬁda &MeOr IR AN AR Y BEsin  and
30. A stabilised chlorine-containing polymer” when

strateel bSS ¥ heORRPHbEL@R. cl ai m 28. 31. A conposition for
stabilising halide-containing polyners, said

conposi tion conprising conpounds represented by the
2genekal medrbrod a o : ggbilising 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,iand groups having the structure (II)
Ry

——N——R,
an
wherein R; and R; are each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
‘cycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl
group,
A is oxygen (0) or sulfur (S); and

wherein the dashed double line "=%%:= " 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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wherein X, Y, and Z are each independently sel ected

fromthe group consisting of hydrogen, alkyl, alkenyl,
wabkdognyii12 an no, and groups having the struct uPET/$§62006/000096

RL NR2 (Il) wherein Ri and R2 are each i ndependently

sel ected fromthe group consisting of hydrogen, alkyl,

al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl, phenyl,

|l al kyl _and aryl group, A is oxygen (O or sulfur
f@fny K RRATEFR e UaShbe- GPRbRENERde Polyner when made

BERIRS Gl R Optippal slpubl e bond; and a netal
perchlorate salt. 32. A conposition as clained in

claim 31, further conprising an al kanol anmi ne. 33. A

0 it .claimed_in claim31l, wherein said netal

> %e'?gh or g?)@lp?% t%ll%ls tﬁ@rfor%ﬁ&?#&ﬁ@) n We’r%ﬁf“_rf:%t'r%lnlng
rolnpicats sel eclAid f r oradny Girtoidh Cond g Mk Hg L ’Cc!}l%)ounds
K., I\ég Ca, .Sr, Zn, Al, Laor Ce, and nis 1, 2 or
TeR3f eﬂltt?é#rﬁ%itth%rg@&?@]aimnﬂfﬁ c[Bim 31, wherein
said netal perchlorate salt igyat |east one of sodium
perchl orate and potassi um perfhl or at e.

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

|

——N—R,
iy
wherein R; and R, are each independently selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
15 ‘cycloalkyl, cycloalkenyl, phenyl, phenylalkyl and aryl
group,

A is oxygen (0O) or sulfur (S); and
wherein the dashed double 1line "**%32" 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:
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35. A conposition as clainmed in claim32, wherein the
al kanolam ne is selected fromthe group consisting of:
wetdanolialm ne, tris-ethanol am ne, propanol am nNBCT/SG2006/000096

tri spropanol am ne, butanol am ne, tris

(2-hydroxy-Ipropyl) am ne; tris (2-hydroxy-ethyl)

am ne; bi s(2- hydroxyet hyM)cl2,hydroxy-1-propyl)

mne; bis (2-hydroxy-Ipropyl) (2-hydroxyethyl) am ne;
ﬁﬁ PZ hydroxy-ethyl) amine; bis (2-hydroxy-ethyl)

anm ney Ing fngtgy_drsc@(]}/eétéﬁ OP}_Q)IA‘[ %Wen% Ch-}’ﬁ ?31§Elng of:
(2-hydroxy-I-propyl) am ne and m xtures thereo
Léonpasi &-oMas CalraiSed Zm &lai ma3br Weer eimdd t he

conpguid :iasza eral structure represented by
forrrula( %I " 37. A conposition as clainmed in

claim 31, wher ein the corrpound has a general structure

represented by forrmula (IB) :38. A conposition as

38y gl ﬁe&?@?‘?ﬁ%ﬂﬁ%la& %l%}fﬁ?@zlnf WHER Sdnprikerriam said
mBeaYOl pSHEn A APOSELI N 8% 2L MTedohBeC! Al STof!  sodium
claim32, further conprising a neta carboxy ate. 40.
pﬁrébﬂrp@@lttel endapotkaisimth perchdiomadt.or cl ai m 32,

further conprising a sterically hindered am ne.

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

alkanolamine is selected from the group consisting of:

ethanolamine, tris-ethanolamine, propanolamine, tris-
propanolamine, butanolamine, tris(2~hydroxy-1-
propyl)amine; tris (2-hydroxy-ethyl)amine; bis(2-

hydroxyethyl) (2-hydroxy-l-propyl)amine; bis(2-hydroxy-1-
propyl) (2-hydroxyethyl)amine; mono(2-hydroxy-ethyl)amine;
bis (2-hydroxy-ethyl)amine; mono (2-hydroxy-1l-propyl)amine;

bis (2-hydroxy-1-propyl)amine and mixtures thereof.

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

(IA) :

HA
VA
N / l
X /'\N y
Ia)

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

(IB):
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HA
z

Nl X
x/kN/ v

(IB)

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

further comprising a polyol.:

39. 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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