U2AUG 20 WD 02/072684 PCT/ EPO1/ 14606 Novel stabilizer system for
stabilizing hal ogen- containing polyners The invention relates t 2t&5 Mr
systens 5 enconpassing at |east one perchlorate salt and at | east one or
nore conpounds from the groups consisting of the enanm nes, indoles and
ureas, whi ¥R 82€0d@i%84bl e for stabilizing hal ogen- ccﬁﬁ%«'?ﬁ%’bﬁﬁ?ﬁers 10 A
hal ogen- cont ai ni ng pol ynmer, such as PVC, may be stabilized by any of a

| ar ge numnber of adltlves of . barl um and of cadm um are
particularly we Qe ddyS9EBAt r over si al
for environmental reasons or &Enbag':auﬁg pf;lyhelrrs heavy rret al content (cf.
"Kunststoffadditive"[Plastics Additives], R Gachter and H Miller, Carl
Hanser Verlag, 3rd Edition 1989, pp. 303-311 (see also 4th Edition 2001);
and " Kunst ghef finMendhiwch rlél@'té@ltastsﬁtcasbi—lamiémoky@k/@hs 20 Vol une 2/1, W

Becker and D. Br rl I—ﬁgs Vi 31-53,8.;,
and Ki ri compgggén%?@ltope |s:€o r?%%%r cafglrcliae%%n ggyagig ?ﬁ E%I t?on 1994,
Vol . 12, Heae Strabuomez@rosqpqomdaoﬂxpmome).gnz@lﬁheq:enssst:hegeb@r che

cont i nui ngeﬁgﬁrﬁ hfor %ffleecgl\égi @}@%I '%ﬂ@kﬁ]agfieséégtébi fg stens which
are free from eao’l arluma cadm um as now been that systens
made from stabéadeingD hede@aan TRARE S MRAIRBLYRSES t he gr oups conS| sting of

the enam nes, indoles and ureas, and fromat |east one perchlorate salt,
are particul ar | y highly suitable for stabil | zing_chlori nebcont ai ni ng

b0l ymetd.  PnlAAPOREICER LA DB PORRRBO0RICE s PUC, may

stabilized by any of a large number of additives.

Compounds of lead, of barium, and of cadmium are
particularly well suited to this purpose, but are
nowadays controversial for environmental reasons or
15 Dbecause of their heavy metal content (cf.
"Kunststoffadditive” [Plastics Additives], R. Gachter
and H. Miller, Carl Hanser Verlag, 3rd Edition 1989,
pp. 303-311 (see also 4th Edition 2001); and
*Kunststoff Handbuch PVC” [Plastics Handbook PV(C],
20 Volume 2/1, W. Becker and D. Braun, Carl Hanser Verlag,
2nd Edition, 1985, pp. 531-538; and Kirk-Othmer:
"Encyclopedia of Chemical Technology”, 4th Edition,
1994, Vol. 12, Heat Stabilizers, pp. 1071-1091).

25 There is therefore a continuing search for effective
stabilizers and stabilizer systems which are free from

lead, barium and cadmium.

It has now been found that systems made from at least
30 one or more compounds from the groups consisting of the
enamines, indoles and ureas, and from at least one
perchlorate salt, are particularly highly suitable for
stabilizing chlorine-containing polymers, in particular
PVC.
35



2 specific" effects. This is seen by way of exanple in Table 1B, from which
it is apparent that the use of the organic stabilizer 2-phenyl 0? emﬁ of
the free- radical scavenger Wssalith (m xture 1/3) reduces the I'evel
stabilization to an unexpectedly dr ast}ec extent when conpared with the soI e
use of the organic stabilizer (mxture 1/1), but the use of the organic
stabilizerspaci bict heffeeesr alhdial iscaesrgdry @m;bicnfedexamg)hetha salt sodium
per ol or al £ai3fe SBDT ELERI uhILE uie (10 M- dasulls, | L8 SuLpiLsLag

synerglstlc rTse Th he™in ion accor din provi
stabili zerozsg@memsst@bm‘bnzsrng @helnefésmdpi@a)anﬂneﬂbevmlbraee salt and b) at

| east one rapdiarc ol r enam nes
have t he flgéc?m a ?g{%gséﬂ @gsgaéﬁl-r&?ﬁ %i}?dmjé) 1mzﬁsea@8éﬁe%ﬂggn =1or 2
and X 2 0 Jeﬁ-VWPlO gtahitizgatignafe@ xm@empﬁq@lscldms%\myl

C2- C6- al k%ﬂﬂ:en@@ﬂﬁéﬁ ébbﬁbar@a @18h aeardd1on e - ﬁ-&ﬁéa&ﬁémlgz (for n =
1) = Cl-C22-alk C2- C22-a kenyl or aryl, pref erably phenyl , where

appr opri at%t%le&)i%??ﬁt é@l§6uﬁFt B7d3 t HUE I B8R O ICIERR- F KSR or

Cl- Cg- al kyéta]@ih&r(éﬁa Bf=tRBe- f@lee=radiear @cd&f@fgé'hﬁdc&lbﬁﬁad al kyl ene,
??g;enaeprqpﬁéiégelgg ggéggmbéerc f%}aggmg% staéquzer (mEQQE where R2
10 1/4) results in a surprising, synergistic rise in

stability.

The invention accordingly provides stabilizer systems
comprising at least
15 a) one perchlorate salt and
b) at least one or more enamines and/or indole

and/or ureas

where the enamines have the formula (I)

20
R\l
>—_-CH X—+R? (I)
H,N n
where
n=1o0r 2 and X = 0 or NR?,
25 n=3-6 and X = 0O;
Rl = H, Cl—C4—alkyl, Cz—Cs—alkenyl, C5—Clo—aryl, C7—C13—
alkaryl or Cy;-Cig—aralkyl;
R? (for n = 1) = C;-Cyy-alkyl, C,-Ciy-alkenyl or aryl,
preferably phenyl, where appropriate substituted
30 with up to 3 hydroxyl, C;-Cs-alkoxy or C;-Cy-alkyl; or

R? (for n = 2 - 6) = linear or branched Cn-Coa-

alkylene, where appropriate interrupted by one or

more O atoms or S atoms, where R*® (for n = 3) may

also be C,;-C3;-alkyl-trisubstituted isocyanurate;
35 and if X = NH, R?may also be H, and



‘al so be C2-C3-al kyl -trisubstituted isocyanurate; 35 and if X = NH,
al so be H, and AUG 205 3 where the indoles have the general forrfu
/' R3 (RAON (Il) H5 where m=0, 1, 2 or 3; R3 =H, C1-Cl18-alky
C2- C18- al kenyl, C6-Cl0-aryl or ~(R5)n1 10 C7-C24-al karyl, Cr7-C10-

Cl- C4- al koxy;

R4, RS = H Ci1-C4-alkyl, 3or C1-C4- al koxy; and where

g?ixoﬁlﬁ!ﬁs

aral kyl or
t he ureas

have the genewakrikotme andollles have &:hé?Agézﬁ\aRailfbimuBé RZ115 where Y = 0,

S or NH R6,
Cl- C16- al kyl
Cl- C4- al koxy
substi t ut ed

with u hy@rox
C7- C20- al karyl or gRé S and two 25 substituents

R7, R8 and R9, independently of one another, are 20
where appropriate substituted with hydroxyl groups
groups, C2- : nyl ,

or Cl-C4- aIkyI/aIk?iﬁa grou
m R6

also forma ring, and IrEhe ureabﬁsed may al so be a dinerized or tr

urea, e.g. bi

uret, triuret or 1B 5- tris(hydroxyal kyl) isocyanura

possi bl e reaction products of these. AUG 2005"

5
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15
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25

where
m=0, 1, 2 or 3;
R} =H, C;-Cig-alkyl, C3-Cig-alkenyl, Cg-Cio-aryl or

§ (RO

C7-Cys-alkaryl, Cy-Cip-aralkyl or C;-Cy-alkoxy;
R*, R® = H, C;-Cys~alkyl, or C;-Cs-alkoxy; and

where the ureas have the general formula (III)

where

Y = 0O, S or NH;

R®, R’, R® and R%, independently of one another, are
H, C1-Cig-alkyl, where appropriate substituted with
hydroxyl groups and/or C;-Cy-alkoxy groups, C;-Cig-
alkenyl, Cg-Cip-aryl, where appropriate substituted
with up to 3 hydroxyl and/or C;-Cs-alkyl/alkoxy
groups, Cq7-Cyp-alkaryl or C;-Cip-aralkyl, and two
substituents from R® to R° may also form a ring, and
the urea used may also be a dimerized or trimerized
urea, e.g. biuret, triuret or 1,3,5-

tris(hydroxyalkyl) isocyanurate;

30 and possible reaction products of these.

H,
and/ or

C6- C13-aryl, where appropriate

ps,

to RO may
i meri zed
te; 30 and



4 Exanpl es of the enam nes of the general formula (1) (X =0 or g@ ﬂf&emﬁfi
conpounds where Rl = hydrogen, nethyl, ethyl, n-propyl, iso-pro ) shikd
n-butyl, iso-butyl, sec- butyl, tert-butyl, allyl, phenyl or benzyl, R2 (for
5n=1) = 1l-octyl, 2-ethyihexyl, n-decyl, n- dodecyl n-tetradecyl,

n-hexadecyl, n-octadecyl, oleyl, di hyéroxystearyl trihydroxystearyl or
ricinolyl, Egi%m;{lféﬁ d"f E3EN enad@mé/@dofr@mtgéne%ne%eeﬂlqllag (R3- (OH) 2
conmpound et hanedl ol , 4- but anedi ol , - but anedi ol , 10 3- but di ol ,

1, 6- hexanedio é\fﬁylae'ﬁ% PRI Sd‘i”%?ﬁ?l%ne gfrﬁg,%@ge?r.raﬁkﬁy ne gl ycol ,

t et ][ aal lglyl %\'}:ﬁlylgl ypgﬂrogyelnt aps &y easy ) yﬁalbutmxaalsbybelﬂglgl e,
refera ere ne = et ene, propyl ene,_or tvhen
thi o(di al iﬁué?ﬁ(é gﬁtfc%q butyt i iﬂ]al @5?%% 5 8?%3? ,}Q (£or
trithi ﬁst (etrr:r a:al]hylzenﬁcgjt?mbj I)2 étemym?éjcptl (peﬂéaglkyhededglcyaolt )h I
nt at hi o( hexa 0 era = e ene, or
Ircl)gopgntyl erﬁle)é 3‘15?% %Rg ’?If }2 ? = de(r:?‘/?/g%c?' om’ ﬁ%é’ Correspo%dl ng
RZ- (OH) 3 cdamymws)mnyl ttrrzsmmmmyyeehyid 20 rsodpedylat &’
! SLDyar OXyRORyL) S UK AL, € L' URLTULELELBANR, A, keL (B! of propane,
n ) rive

R2 (for om the correspondin npound

eryt hrit ol complounsl eté‘@m%ﬁéwlhrlt%Tbut@i@@%@ﬂ-neﬂ‘hf,’rl-bkl}‘-érlﬁéhélor

bi s(tryget hyhak) R-oRaN& 1, 126-ﬁ$£an@dro§ neggéhw@eheognya%lcorrespondl ng
R2- (OH) 6 corrpound sor bi t ol mannlto or aerythrital Preference is

given to efAmifedanferE el nefglkyt en%h%ﬁwolso th&28REHALEES of t he
general fogmycal(! pafmndieprepar gtycdy, knenaamryheds, ghycaqyl ating and

am nat i ng LS £ SIS RANSLOG, £, £Ehor  RecAbg.gemound (ags rer alia DE-C
butylene, thio(dialkylene glycol:, dithio(trialkylene

15 glycol), trithio(tetraalkylene glycol), tetrathio-
(pentaalkylene glycol), pentathio(hexaalkylene glycol),
preferably where alkylene = ethylene, or neopentylene
glycol, R? (for n = 3) = derived from the corresponding

- (OH) 3 compound glycerol, tris(hydroxyethyl)

20 isocyanurate, tris(hydroxypropyl) isocyanurate,
trimethylolethane or trimethylolpropane, R? (for n = 4)
= derived from the corresponding R?*- (OH), compound
erythritol, xylitol, pentaerythritol,
bis(trimethylol)ethane or bis(trimethylol)propane, R2

25 (for n = 6) = derived from the corresponding R?- (OH) ¢

compound sorbitol, mannitol or dipentaerythritol.

Preference is given to enamines where R! = methyl or

phenyl.

30
The enamines of the general formula (I) may be prepared
by known methods, by acylating and aminating the
corresponding R?-0OH or R?-NH, compound (see inter alia
DE-C 1,544,768).

35

Preference is given to PB-aminocrotonic ester compounds
and B-aminocinnamic ester compounds of the general

formula (I). Particularly preferred compounds of the



- 35 Preference is given to (3-am nocrotonic ester conpounds and

~ P-am noci nnam ¢ ester conpounds of the general forrmula (1). F%@rzt mgl gw
preferred conpounds of the 02AUG D5 5 general formula (I) are

1, 4- but anedi ol bi s(p- am nocrotonate), 2, 3-butanedi ol

- bi s((3-aninocrotonate), 1, 2-dipropylefe glycol bis((3-an nocrotonat e) and

thin (di e%e‘%@ﬁ @d&qﬁh)a bdﬁ( (a’irémi n@%,gggﬁgag),l gl@gggpl es of the indoles

of the gen formul a I) ar e onmpounds wher e thyl, ethyl, propyl,

phenyl , alamwnq%r%m ) ardd hnbwt%?q%wl EI—HW aﬁ‘#ﬁﬁy‘I‘fOéPna&ﬁ vl .

Preference 1i, 9 @G &FH'F% abi & —Qxﬁﬂﬁbé‘k i8nkeeyubag( khlovhere R3 =
b\ eselo) s 3?651 is @ o n ?U hio

phenyl or phenyllauryl ﬁgro gen. npounds of the general formula
(11) may bd d%m{%%%rOFﬂ{léFeél ia, DE-C 862,512). 15
Exanpl es of these conpounds are indole, 2- phenyllndole

2- phenyl | aur I dole 2-ally dol e, _2-benzylind , 2- _phenyl et hyl i ndol e,
2-nethylin etorfqul'f?d ‘bé n]29 S 2 Hpy e nd P‘érag EBW‘PilﬁddlIé)aﬁdye

2- phenyl - 5-co|fﬂ§io|‘n1y1|d3”ldﬂ‘leﬁre I?{%f:e&r@t&fyﬂ s egih/yejn tor Zophenyhéngol e and 20

2- phenyl | aur. ndoI al so, 2-41et h I i.n et hyl i ndol e.

2- Phenyl i n& & ll S a%p()ear OILc’ul aﬂ*CIZRpre n%bﬁlnd RfoP ﬁ\ ®Heneral formula
(11). 25 BEbargylles Pofefagmasofig I@l@emetal ccbmpnuhds( bl rher genegrdounds where -
RR , or | - ?Q : h ydr oxyet hyl ,
hydr oig/pr op?%mulqu%gox%ét%w g nce OP g%%/%lni)%\g%%r%%ﬁn s of 30 the

general fobhmdregen.1) where RG6, R?, R8 or = phenyl

Compounds of the general formula (II) may be prepared
by known methods (see, inter alia, DE-C 862,512).

15 Examples of these compounds are indole, 2-phenylindole,
2-phenyllaurylindole, 2-allylindole, 2-benzylindole, 2-
phenylethylindole, 2-methylindole, 2-ethylindole, 2-
propylindole, 2-butylindole and 2-phenyl-5-
methylindole. Preference is given to 2-phenylindole and

20 2—phényllaurylindole, and also 2-methylindole and 2-
ethylindole.

2-Phenylindole is a particularly preferred compound of
the general formula (II).
25
Examples of ureas of the general formula (III) are
compounds where R®, R’, R® or R’ = hydrogen, methyl,
phenyl, benzyl, phenethyl, hydroxyethyl, hydroxypropyl
or hydroxybutyl. Preference is given to compounds of
30 the general formula (III) where R®, R, R® or R® = phenyl
or benzyl.
Compounds of the general formula (III) may be prepared
by known methods (see, inter alia, DE-C 746,081,
Italian Patent 386,750). Examples of these compounds
35 are urea, N,N'-diphenylthiourea, N,N'-diphenylurea,
N,N'-dibenzylthiourea, N,N'-dibenzylurea, N,N'-
dimethylthiourea, N-benzylthiourea, N,N-
dibenzylthiourea and N,N,N'-tribenzylthiourea, N,N'-



~or benzyl. Compounds of the general forrmula (I11) rmay be prepared by known

~ methods (see, inter alia, DE-C 746,081, Italian Patent 386, 754 ﬁqggss
of these conmpounds 35 are urea, N, N -diphenylthiourea, N,N'-dié%gdg$ r'ea,

N, N - di benzyl t hi ourea, N, N -di benzylurea, N, N - dinethylthiourea,

- N-benzyl thiourea, N, N dibenzylthiouref and N,N,N -tribenzylthiourea, N, N

12 AN 2005di§heh9@sn&hqmgf‘eqi Wy Urelq and; fFdur ebro PEEEREENGS IS given to
exanpl es having phéenyl an respectively, ethylene- and propyl eneurea, and

al s0 N, N - SbVSPh{ar 6XpERhyAs) Jroeal ich PREIEY IRRR 0XBRSPGEEBVERYL) 5

isocyanuragghyfgthcgh@r5*d§¥¥éﬁé&¥gé¢nggangmg6ﬁN;@e*generaI formula (I11)
are N, N -di phenyl thiourea_and N-phenylurea. 10 The perchlorate salts are

known to tﬁgséEY§6ﬁX¥?FPWédHQQ?t%ﬂgeﬁ?%s@%ﬁﬁﬂ%%@%@y%ﬁé§ﬁpﬁﬂé t hose of the
formul & Nﬁgbg§gnurwmgne Mis Li, Na, K, My, Ca, Sr, Ba, Zn, A, La or Ce;
and nis 1, 2 or 3, depending on the valency of M Use may be nmade of these
perchlorate salts in 15 their various conmmonly encountered forns, e.g. as
salt or asaselutianliynpraiferrasd idorsouid@ant Siod vgsherah fobmulaown or

absor bed on upport, such as P Ca _silicate, zeolites_ or hydrotalcites.
Exanpl es oﬁI?EZSggeabéNgéﬁﬁﬁaﬁﬁgﬁiﬁﬁﬁ%ﬁﬁ%dﬂﬁ?éﬁ@%h%?y%P§§8rved usi ng 20
al cohol s (polyols, cyclodextrins) or using ether alcohols or ester alcohols

or cr ether .. EP 200. ri be other
orbod Hont SELBerphi 8- 22, Bicetad Bl b d Kb e s oA TR B ERE L O
perchl or at én The RmienEixempdleso P duieks aunbiltete ong ohet iermula

M(ClO4)n, where M is Li, Na, K, Mg, Ca, Sr, Ba, Zn, Al,
La or Ce; and n is 1, 2 or 3, depending on the wvalency
of M. Use may be made of thesz perchlorate salts in

15 their various commonly encountered forms, e.g. as salt
or as solution in water or in an organic solvent, on
their own or absorbed on a support, such as PVC, Ca
silicate, zeolites or hydrotalcites. Examples of these
are perchlorate salts complexed or dissolved using

20 alcohols (polyols, cyclodextrins) or using ether
alcohols or ester alcohols or crown ethers.
EP 0 394 547, EP 0 457 471 and WO 94/24200 describe

other embodiments.

25 It is preferable to use sodium perchlorate or potassium

perchlorate.

The invention also provides combinations of the
stabilizer systems encompassing at least one

30 perchlorate salt and at least one or more compounds
from the groups consisting of the compounds of the
general formula (I) or (II) or (III) with at least one
or more other conventional additives or stabilizers.
Preference is given to polyols and/or disaccharide

35 alcohols, glycidyl compounds, hydrotalcites, zeolites
(alkali metal aluminosilicates and alkaline earth metal
aluminosilicates), fillers, metal soaps, alkali metal

and alkaline earth metal compounds, such as oxides and



stabilizer systens enconpassing at |east one 30 perchlorate salt and at

| east one or nore conpounds fromthe groups consisting of theﬁgpﬁﬂ@uﬂﬂﬁ of
the ogeneral formula (1) or (Il1) or (Ill) with at | east one or nore other
conventional additives or stabilizers. Preference is given to polyols

and/ or disaccharide 35 al cohols, glycidyl conpounds, hydrotalcites, zeolites

(al kali metalq,abuha0si 1h6a1 esnand ghkakipe seardt h giRidih i @ddimi nosi li cates),
fillers, metal soaps, alkali netal ~and al kaline €arth metal conpounds, such

as oxi des SHETEDPLN0ERPO5IL7eRy RV dESEershAPcamtdiep SRR zer s,
phosphi t es,conp SR 5, aePP3k diZRdsT atitry agsbeberandnet hergepoxy conpounds,
antioxidants, UV absorbers and |jght stabilizers, optical brighteners and
bl owi ng agéﬁﬁﬁl%??%ﬁﬁicﬁP%}C%}e$ }EHE§HP§SQ?@@hiQGWﬁﬂ%GQﬂ%HQFSoya oils
al k?I ine eaddtieiBar %rﬁf@ﬁéﬂbéﬁisong'ea\rllﬁ_opE@%&hidtiQ;‘ed dl?ﬁfatf icEiLﬂls’l,rd _
reference | iven to those c onents., ich are suitable for producin
hyst of ogi AL 1ok S36 eBSr AbLBE pf SIS e saRpee ol BARRR TR
conponents of this type are |listed and explained at a | ater stage bel ow

f. " Ha k. of, PVC F | i " by E. ) { ck Joh 5 WI & S
Now Yor ko EIo i & et ikt s, Sien To SRR ont AR (Lo or Food

(SCF) - EUwhid?olywot sswantallsafohapirdduaticghphy siodmgies ldfy possi bl e
CO”pOUQQS‘ﬁ?é{yéhﬁéﬂgkéﬁﬁ'tSZO gl ycerol, pentaerythritol
thritol, tri

di pent aery I pentfaerythritol, trinethylolethane,
bi s(tri net hyl ol propane), polyvinyl alcohol, bis(trinmethyl ol ethane),

trinmethyl olRroRanss SHOANS: t1SHER c8hpehehes ¢ Chilhespe RIeference is
given to pentae2¥thr|tol, , ‘
listed and explained at a later stage below (cft.
"Handbook of PVC Formulating” by E. J. Wickson, John
15 Wiley & Sons, New York, 1993 and Synoptic Document

No. 7, Scientific Committee for Food (SCF) - EU).

Polyols and disaccharide alcohols

Examples of possible compounds of this type are:

20 glycérol, pentaerythritol, dipentaerythritol,
tripentaerythritol, trimethylolethane,
bis(trimethylolpropane), polyvinyl alcohol,
bis(trimethylolethane), trimethylolpropane, sugars,
sugar alcohols.

25 Of these, preference is given to pentaerythritol,
trimethylolpropane, sorbitol and the disaccharide
alcohols such as Malbit, lactitol and cellobiitol, and
also Palatinit.

It is also possible to use polyol syrups, such as

30 sorbitol syrup, mannitol syrup and maltitol syrup.
Examples of the amounts of the polyols used are from
0.01 to 20 parts by weight, advantageously from 0.1 to
20 parts by weight and in particular from 0.1 to 10
parts by weight, based on 100 parts by weight of PVC.

35

Glycidyl compounds




tri met hyl ol propane, sorbitol and the disaccharide alcohols such as Ml bit,
| actitol and cellobiitol, and also Palatinit. It is also possibl ztwﬁ

pol yol syrups, such as 30 sorbitol syrup, mannitol syrup and naltitol
syrup. Exanples of the anpbunts of the polyols used are from 0.01 to 20
parts by weight, advantageously from 081 to 20 parts by weight and in
particular fromO0.1 to 10 parts by weight, based on 100 pgts by weight of

PVC. 35 GryekdykoaeBpounds QRAKZGy B drodbese_gnotaj tJJ,e;gssyC,i dyl group -
-CH(CH2) (O R R2 R3 bond%l di re%tl%)rtoﬂs'carbgﬂ, oxgig)ren nitrogen or

sul phur atons, either where both of Rl and R3 Bre hydr oden, RR2 “i s hydrogen
or nethyl and_ n_ = _0Q or where Rl and R3 5 together are -CH2-CH2- or

- CH2- CH2- cherdefo dipel el 1P IRFRVYerPRNREN et HeP9eBr 01, SHLPPE Ly ef er abl e
to use gl ygtdyk, cenpaerds/Haand b iMoo £ fRINGIHO Ml ageoupsirodewever, it is also
possible in ri.nci ple to us Iy%qu)yl conpounds having ope, three 10 or
mor e funct +8n3Y9gPEERs CTUSES rEdoM nant | ¢ %fRUiangC\{/]cﬁzﬁyl conpounds
havi ng ;r opageehgroupe. -Um-aApUNbs USHE- O, -0 -t eRyl BAEnepexyigconmpounds are

preferably. at |east 0.1 part., preferaply fromO0.1 to 50 15 parts by weight,
advant ageoﬂ¥%§°??8mafdt & %t?lﬁ‘aé)tcg Yy Weight and in particular from1 to 25

parts, baset ba pte@epattle o wesehtlywdidBVC. cdpplvaids chaesng?28wdhe cheni cal
ConpOSitiO@uBEtgggg% %QQQ&ﬂﬂd§khﬁkaPMm&écks also possible in
principle to use glycidyl compounds having one, three
10 or more functional groups.
Use is predominantly made of diglycidyl compounds
having aromatic groups.
The amounts used of the terminal epoxy compounds are
preferably at least 0.1 part, preferably from 0.1 to 50
15 parts by weight, advantageously from 1 to 30 parts by
weight and in particular from 1 to 25 parts, based on
100 parts by weight of PVC.

Hydrotalcites

20 The chemical composition of these compounds is known to
the skilled worker, e.g. from the patents DE 3 843 581,
US 4,000,100, EP 0 062 813 and WO 93/20135.
Compounds from the hydrotalcite series may be described
by the following general formula

25 MY LML (OH), (A% )ym - d HyO,
where
M?* = one or more of the metals selected from the group
consisting of Mg, Ca, Sr, Zn and Sn
M* = Al or B,

30 A" an anion of valency n,

b is a number from 1-2,

0 <x < 0.5,
d is a number from 0-20.
Preference is given to compounds with

35 A" = OH, ClO, , HCO; , CH3COOQ™, CgHsCOO , CO,?%,
(CHOHCOO) ;?", (CH,C00),?", CH3;CHOHCOO™, HPO3;~ or HPO,*”;



‘the skilled worker, e.g. fromthe patents DE 3 843 581, US 4,000,100, EP O
062 813 and WO 93/20135. Conpounds fromthe hydrotalcite seri eé éaem
described by the follow ng general formula 25 M2+ 1-xM+x( OH) m be d
H2O, where M2+ = one or nore of the nmetals selected fromthe group
consisting of My, Ca, Sr, Zn and Snh MB% = Al or B, 30 A an anion of val ency
n, b is agpypbeesf quh%,d%,otaqcﬁ_eges ag,é d is a number from 0- 20.
Preference Is given to conpounds with 3 OH, Cl104 , HCI)3 CH3CQO ,
C6H5000 @&'GM%@néé)ﬂzQz(l)(cﬂg@@é)l é@H 1OEHeHCEeP, (HPO3 or HPO42 |

%2%22?0%%3003 3. $I—C|§2&I) 9|P1\édr QEQMI taﬁ%QlAé g@.I—E 0N 1421H28A(1|2)CBC02 6H20,
- i

ZnO. 3MyQAl 3ERCAHIB- aq('f?jz ﬁﬂg 6@%3 @@%2 P@g@% 20 P19 cul ar

prefer Q‘ﬂCeVéSygp‘an&1wlb)tp<iﬁ:e(‘lérer(de )is gk i t) Zepkit es)(al(um)nOSI l'icates

of alkali éﬁal s.and/or of alkaline earth netals) 10 These may be descri bed

by the fol PB%i Agiddneral formula M, [ (A Q),(Si@)y] -wH0O, where n is

the charge on the cation M Mis an el errent of the first or second main

group, such__ . nurrbef\r fromO.8

to 15, preferat - H-0—6—300,

pr ef er abl yaikaﬁmﬁeS e‘aaftmmetals)

10 These may be described by the following general formula
Mﬂn[(AlOﬂx(SiOﬂy]-wHﬂL where n is the charge on the

cation M;
M is an element of the first or second main group, such
as Li, Na, K, Mg, Ca, Sr or Ba;

15 y : X is a number from 0.8 to 15, preferably from 0.8
to 1.2; and
w is a number from 0 to 300, preferably from 0.5 to 30.
Examples of zeolites are sodium aluminosilicates of the
formulae .

20 NaizAli;;Siip0s5 - 27 H,0 [zeolite A], NagAlgSigOzs - 2 Nax
7.5 H,O, X = OH, halogen, Cl0O; [sodalite]; NagAlegSi3o072
24 H;0; NagAlgSi 096 - 24 H;0; NajgAliSizgOgo - 16 Hy0;
Na;sAli16S132096 - 16 H20; NasgAlseSii360384 - 250 H0 [zeolite
Y], NagsAlgeSii106038s - 264 H,0 [zeolite X];

25 or the zeolites which can be prepared by partial or
complete exchange of the Na atoms by Li atoms, K atoms,
Mg atoms, Ca atoms, Sr atoms or Zn atoms, for example
(Na,K)10A1105122064 - 20 Hy0 ; Cag.sNaz[ (AlOz)12(Si0z2)12] - 30
H,0; KoNas[ (Al0O32)12(S103)12] - 27 H20.

30 Very particular preference is given to Na zeolite A and
Na zeolite P.
The hydrotalcites and/or zeolites may be used in
amounts of, for example, 0.1 to 20 parts by weight,
expediently 0.1 to 10 parts by weight and in particular

35 0.1 to 5 parts by weight, based on 100 parts by weight

of halogen-containing polymer.

Fillers



Exanpl es of zeolites are sodium alum nosilicates of the fornulae 20

Nal2Al 12Si 12048 - 27 H2O [zeolite A], Na6Al 6Si6024 2 NaX 7.5 Hzgz} % o5
hal ogen, C 04 [sodalite]; Na6Al 6Si 30072 - 24 H2O, NaB8Al 8Si 4096 i
Nal6Al 16Si 24080 16 H2O,  Nal6Al 16Si 32006 16 H2O Na56Al 56Si 1360384 250 H20
[zeolite Y] , Na96Al 86511060384 - 26@‘H2C)[zeolite X] ; 25 or the zeolites
whi ch can b@lmégaaé@@hbxaspa;rati@_m@rcamteé;a exthange, of the Na atons by Li
atons, K atog&, Nﬁ,atons, Ca at ons atons_or, Zn atg Eor exanpl e

(Na, K) LOALYBSI95B8% 1 Eepq MasEes i, @Ha%?(ﬂ%%‘}i%%‘é‘?‘cﬁ)’ 5pxidgy 1pQ
K9Na3[(ALC2112(:Si:%) 12hma22:11-5@0 Bl derglapas t fthras, pgeéesebeadiss given to
Na zeolite A ﬁngl zedgtea t;@e h(%jrotalmtesl dLor z 8g|tes may be
used in affBBHt §-8FF f & ékaﬁ%ﬁ jﬁfag?%é b€ %5?6% "expedi ently
0.1 toslo parbsnbblaekgh@naphnﬂe4mn¢¢huﬁhmu65 Eeavyosﬁapargiaby wei ght,

based on 190b9 rtst ¥ wemgﬁ; on Iéﬁ%?#CQP%auQé ng¥g§é cglllers U2AUG20

10 Fillers~suc caldlun1car S on| magnesi um
oxi de, naggeseunthydh@ikddHANﬂBOQﬁuQE PVﬁnFﬁﬂmmhgTIN@lcE gUass fibres,

gl ass beadg r des h oxi 5 carbon
bl ack, grapﬁlte rock?l gﬁgkgﬁéasﬁhgia?ﬁﬁglas§§9$9 ?% g?%lc g%golln and

chal k are agédrePﬂépéFQWQEﬁgﬁnﬁﬁ\kﬁﬁ$@ﬁ@%ﬁ@@ﬁ(@ﬁNDBOOK OF PVC FORMULATI NG

E. J. 10V cksalrsdhrWHi®Y & SOTSmsd s  ad&98ivEY- HAdbook49) and
relnforC|n§Hagents ( TASCHENBUCH der 10 Kunststoffaddltlve Pl astics

Addi tives BSBFFr R Headfitldrem 1$aiiHensetar 2R AnseP; 2880 pp. 549 -
615) . 615)

The fillers may be used in amounts of preferably at

least one part by weight, for example 5 to 200 parts by
15 weight, expediently 10 to 150 parts by weight and in

particular from 15 to 100 parts by weight, based on

100 parts by weight of PVC.

Metal soaps

20 Metal soaps are primarily metal carboxylates,
preferably of relatively long-chain carboxylic acids.
Well-known examples of these are stearates, oleates,
palmitates, ricinolates, hydroxystearates, dihydroxy-
stearates and laurates, and also oleates and salts of

25 relatively short-chain aliphatic or aromatic carboxylic
acids, such as acetic acid, propionic acid, butyric
acid, valeric acid, hexanoic acid, sorbic acid, oxalic
acid, malonic acid, maleic acid, anthranilic acid,
succinic acid, glutaric acid, adipic acid, fumaric

30 acid, citric acid, benzoic acid, salicylic acid,
phthalic acids, hemimellitic acid, trimellitic acid,
pyromellitic acid.

Metals which should be mentioned are: Li, Na, K, Mg,
Ca, Sr, Ba, Zn, Al, La, Ce and rare earth metals. Use

35 is frequently made of so-called synergistic mixtures,
such as barium/zinc stabilizers, magnesium/zinc
stabilizers, calcium/zinc stabilizers or

calcium/magnesium/zinc stabilizers. The metal soaps may



.'The fillers may be used in anobunts of preferably at |east one part by

wei ght, for exanple 5 to 200 parts by 15 weight, expediently 1%%@80
parts by weight and in particular from15 to 100 parts by wei ght czm
100 parts by weight of PVC. Metal soaps 20 Metal soaps are primarily netal
carboxyl ates, preferably of relative } | ong-chai n carboxylic acids.
Vel | - knownbeexlesraai eeeltgieﬁ hgsenar GrS‘iﬁafndBcQ&,re@ eareHverPal & tat es,
ri cinol at es dro earates, di hxdrox%/l- ﬁréear ates and laurates, and al so
ol eates ar?d" "9 a. 55933t 1 9ef§UBRort: FHAMR™R St P bhat i ¢
carboxyl i ®f amidisstsicch Glseratstig, adicth, Egr.opivVoili.c A6 d(198B )y ipp. aci d,
valeric a '6‘1 exan0| c acid, sorbic acid, oxalic acid, nmalonic acid, maleic
acid, ant Panigy & At d, succini ¢ aci d, glutaric acid, adipic acid, fumaric
30 aci d, dhe muetaadl osomzmcmastdresabiﬁcyhe@eamadr bephtded iim aci ds,

hem rrelllt J ri I id r I Ci %ﬁj whi ch shoul d
be nenti oréegmgl(r:desd Ci_é ﬂi} %‘lﬂﬁﬁﬁg 3: O@i ‘E%EIO %a%&l% }% and rare earth
metal s. UsxpeRH ant ¥y equehtty &aﬁérﬁﬁ by. veliosd . S)D@e:rtglcsvtlazr]m xtures, such
as bari umggrlé}cersg ki ld 2@5 Sy o MBOPESEYM %lgﬂ%bl Ib'a%@oﬁorpal cium zinc

stabilizers or calcium magnesiuni zi nc”stabi’lizers e netal soaps may AUS
M 11 be %@@Q%&Ydﬁ%kﬁhbroﬁnpﬁpxtur es. An overview of comon net al
soapsips found in Ul mann's Encyclopedia of Industrial Chemstry, 5th Ed.

Vol . Al6 ( xtures of these nay
be used i wei ght,

expedi ent IRp10. tﬂﬂe tpmﬁpqn@éi sobythm glatesepar tmwharllom, these are
mainly the carboxylates of the acids described above,

but also corresponding oxides or, respectively,

15 hydroxides or carbonates. Mixtures of these with
organic acids are also possible. Examples are LiOH,
NaQH, KOH, CaO, Ca(OH),;, Mg0O, Mg(OH),;, Sr(OH),, Al(CH);
CaC0O; and MgCO; (and also basic carbonates, such as
magnesia alba and huntite), and also fatty-acid salts

20 of Na and of K. In the case of alkaline earth
carboxylates and Zn carboxylates it is also possible to
use adducts of these with MO or M(OH),; (M = Ca, Mg, Sr
or Zn), so-called "overbased" compounds. In addition to
the stabilizers according to the invention it 1is

25 preferable to use alkali metal carboxylates, alkaline

earth metal carboxylates and/or aluminium carboxylates.

Lubricants

Examples of possible lubricants are: fatty acids, fatty
30 alcohols, montan wax, fatty acid esters, PE waxes,
amide waxes, chloroparaffins, glycerol esters and
alkaline earth metal soaps, and fatty ketones, and also
the lubricants, or combinations of the lubricants,
listed in EP 0 259 783. Stearic acid, stearic esters

35 and calcium stearate are preferred.

Plasticizers




. preferably 0.05 to 5 parts by weight, based on 100 parts by wei g& oéug\m
10 Alkali nmetal and al kaline earth nmetal conpounds For the purpo 2 t

present invention, these are mainly the carboxylates of the acids described
above, but also correspondi ng oxi des or, respectively, 15 hydroxides or
carbonates. M xtures of these with organic acids are al so possible.

Exanpl es ams&akigdds NaQ@tgdt £a&kt Caf o2, aBOrhigeOrdm SHOH) 2, Al (OH) 3,
CaC33 and gﬁ% and al so basi(g cargonat es, Such as magnesi a al ba and
huntite), § SRR LA 528 CREFERE ‘of K. In the case of

al kal i ne eant IPhtderlased atasclanls Zpreéebakylyatiés 2i-etihy ladescylpossi ble to  use

adducts of fhese \ 'r};&g_awq%locg%lggl%%ywpﬁgﬁgla% ?ﬁsoorkn%% bgﬂltg | ed

"over based™ conpou e stabi Nzers accor o the
i nventi®n icormmer?Rrederabl ens 0D0Be (dikakylnphahadartisox@iat?es, al kal i ne

earth netal t al yui. i : a : i cants Exanpl es
of possi bl 5’%‘@%&5@?@%%@ lgg%rgs%}g?'%ggégg g)ﬁ%o a&lals{%g)rr'ont an wax,
fatty aci d_ﬁﬁ%r@ii@m,phmhet%xeéi(&d-&wbﬁhahﬁiﬁgﬁsgl ycerol esters
and al kal ing eafd 1. ]”%_@éeé@a&éiaﬁ eP?E%@HEydKEEQBgiyl@Ld%d_a@i%% the

| ubricants, or conbinations of Tubricants, li1sted in EP'0 259 783.
Stearic acPRriit@ErdT e3teFs a5 adEPEal crEm 3tEaPat SSRRE st sferd ed.

Pl asti ¢h zery A 130 il Exampl gexpl Qag%a't@ phasHiiGiseRyckare those from
the foll ov;na%nl%?q__‘rﬁoups and m xtures thereof: A) Phthalates: such as
preferably -ethyl hexyl, diisononyl and diisodecyl phthalate, also known
by the C) Trimellitic esters, such as tri-2-ethylhexyl

trimellitate, triisodecyl trimellitate {mixture),

triisotridecyl trimellitate, triisooctyl trimellitate

15 (mixture), and also tri-C¢-Cg-alkyl, tri-Cg-Cigp-alkyl,
tri-C;7-Cy-alkyl and tri-Cg-Cj;-alkyl trimellitate. Common
abbreviations are TOTM (trioctyl trimellitate, tri-2-
ethylhexyl trimellitate), TIDTM (triisodecyl
trimellitate) and TITDTM (triisotridecyl trimellitate).

20 D) Epoxy plasticizers: these are primarily epoxidized
unsaturated fatty acids, e.g. epoxidized soybean oil
(as described under the epoxidized fatty esters).

E) Polymeric plasticizers: the commonest starting
materials for preparing polyester plasticizers are:

25 dicarboxylic acids, such as adipic, phthalic, azelaic
or sebacic acid; diols, such as 1,2-propanediol, 1,3-
butanediol, 1,4-butanediol, 1,6-hexanediol, neopentyl
glycol and diethylene glycol.

F) Phosphoric esters: a definition of these esters is

30 given in the abovementioned "Taschenbuch der
Kunststoffadditive" ["Plastics Additives Handbook"],
Chapter 5.9.5, pp. 408-412. Examples of these
phosphoric esters are tributyl phosphate, tri-2-
ethylbutyl phosphate, tri-2-ethylhexyl phosphate,

35 trichloroethyl phosphate, 2-ethylhexyl diphenyl
phosphate, cresyl diphenyl phosphate, triphenyl
phosphate, tricresyl phosphate and trixylenyl
phosphate.



S common abbreviations DO? (dioctyl phthalate, di-2 ethylhexyl phthalate),

DI NP (diisononyl phthalate), DIDP (diisodecyl phthalate), ﬂz AUG m
di (' C9-Cl2)phthal ates, e.g. [sic] esters of aliphatic dicarboxylic aci ds,

in particular esters of adipic, azelaic or sebacic acid: 10 preferably

- di -2-ethyl hexyl adipate and dii sooctyl 13adipate. © Trimellitic esters, such
as tri-2- etchy|d}?26’ﬂr1néiécﬁ'%§/akékﬁrbbh's' 5(%%)5 itfdynel litate (mxture),
triisotridecyl trinmellitate, triisooctyl trinel Iltate 15 (m xture), and al so
tri-Cé- CB-a*Dkﬁyqua@oréﬁo al kyl, tri-C7-C9-alkyl and tri-C9-Cl1-al kyl
trimellitatg n@m&te@@br@vgat bQﬂ%laerE@EM (puq'erw:;&yétﬁyl neléatate, tri-2-
et hyl hexyl trlrrell l'n%% TIDTM (triis tri |tate) and Tl TDTM
(triisotride&fyahyd f‘é’?fé} o3§apP Eﬁ‘g& ﬁyééﬂ &te%hese are primarily
epoxi di zed gursBids Bt 6l &as | yeai. ddi gl y@olepnadbiaaask soybean oil  (as

descri bed under, the epoxidized fatty esters). E) Polyneric plasticizers: the
commonest stlartitigtS 2t eFFRIs for preparing pol yester plasticizers are: 25
di carboxylic acids, such as adeIC pht hal i c, azelaic or sebacic acid,

diol s, such a5 .2 oropaned gL 12 hutanediol, L & putapediol .

esters: a c@mmlaxe)ngUIremhese"&snertsuﬁfa@@lgll\xm |[n"Et]tmsta:tmerrent| oned

"Taschenbu ngts of Ve I i J,—?rlfl lbook™ ],
Chapt e(ralra5 3{%&3{3{1\,&%‘ %2 &Egﬁltgke/s 0 ?hl%?e sp aE)I{rélléc‘\]:ses er sé)are
tributyl e, 19?392 Cb@mﬂem‘uﬁyﬁ ého@f@hat@z t-r|4=125net4q\'§/<11 hexyl phosphat e,

35 trichl or%}@we&mépgﬁ%nxlerevhyhﬂ%w dispheny!, Phasphat epust esy!

di phenyl phosg)hate tri phosphate, tricresyl phosphate and trixyl enyl
phosphat e. It 1s also possible to use

mixtures of different plasticizers.

15 The plasticizers may be used in amounts of, for
example, 5 to 20 parts by weight, expediently 10 to
20 parts by weight, based on 100 parts by weight of
PVC. Rigid or semirigid PVC comprises preferably up to
10%, particularly preferably up to 5%, of plasticizer,

20 or no plasticizer.

Pigments
Suitable substances are known to the skilled worker.
Examples of inorganic pigments are TiO,, pigments based

25 on zirconium oxide, BaSQ4, zinc oxide (zinc white) and
lithopones (zinc sulphide/barium sulphate), carbon
black, carbon black-titanium dioxide mixtures, iron
oxide pigments, Sby;03, (Ti,Ba,Sb)0;, Cr;0;, spinels, such
as cobalt blue and cobalt green, Cd(S,Se), ultramarine

30 blue. Examples of organic pigments are azo pigments,
phthalocyanine pigments, quinacridone pigments,
perylene pigments, diketopyrrolopyrrole pigments -and
anthraquinone pigments. Ti0; in micronized form is also
preferred. Mixtures of various pigments may also be

35 used. A definition and further descriptions are found
in the "Handbook of PVC Formulating®, E.J. Wickson,
John Wiley & Sons, New York, 1993.



82AUG 13 G Chlorinated hydrocarbons (paraffins) H) Hydrocar bonmz 8 Zm
Monoesters, e.g. butyl ol eate, phenoxyethyl oleate, tetrahydrofu M’

ol eate and al kyl sul phonates. 5 J) dycol esters, e.g. diglycol benzoates.

K) Citric esters A definition of these pl asticizers and exanples of the

same are given in "Kunststoffadditivelq"Plastics 10 Additives"], R
Gachter/H. prlsbﬁ&teGar ltrH@ré&%rrsVefﬂ ngos;&wlr&sﬂs ad 989, Chapt er 5.9.6, pp.
412 - 415, _and 1.n lechnol ogéggq V. Tlto¥v 4t h El sevi er Publ.
1984, pp. %gamf7BhOFP §51 85 DOTHBE £IB- UL L AR U 8§ of different

pl asti ci zer:ﬁloi:inéheonlta&meugz@roaynwé)e Emﬁblas agpushesef arkor exanple, 5
to 20 part gh X ientl.y by.,wei ght, based on 100
parts by V\gﬂ)ﬁf\é}el{l gIf"i’?é% %P’g de"rl%oﬁqcpﬁg % ¥}$es preferably up to
10% pati cnllpehyapileefyar alobryi odpeytlo Bfkblsﬁeanfpbtltrzpheny:ko or no

pl asti ci ze P| grsrgtit str§lé| E’\%?xéﬁ lél}%}]éncetsrft kEO%QrEO the skilled worker.

Exanpl es o |norg ni'c i g nts ased 25 on zirconium
oxi de, BaSBityiphenyli)dendzitnd oyt liad)exand phlq>$}h]mpbﬁes (zinc sul phide/barium

sul phate), 0 I i e Xxtures, iron
oxi de pi grrggf%g %Bfgg%qiiﬁgsg%@;%é Jéf‘%ﬁ%gﬁr\?%égu% as cobalt bl ue
and cobal t dgpéki]l eca(sl Silarvapd SR 3ol usucExafpPBSIEL or gani ¢

pi gmentd aB?oéé?lp' %%a%q dikliRAal oA e PighBSLS1, agheagli done pignments,
peryl ene pignments opyr.ral, opyrrol pi gnents and. ant hraq UI none

pi gments. FOP1ARSHLer BREIYE HRIR gD/ pﬁ%?%ﬁ’}eﬁlpﬁﬁli?ﬂ?% of various
pi gnments ne¥talsdibBenyl, decyl diphenyl, undecyl diphenyl,

dodecyl diphenyl, tridecyl diphenyl, tetradecyl

diphenyl, pentadecyl diphenyl, oleyl diphenyl, stearyl
15 diphenyl and dodecyl bis(2,4-di-tert-butylphenyl)
phosphite.
Advantageous use may also be made of phosphites of
various di- or polyols: e.g. tetraphenyldipropylene
glycol diphosphite, polydipropylene glycol phenyl
20 phosphite, tetramethylolcyclohexanol decyl diphosphite,
tetramethylolcyclohexanol butoxyethoxyethyl
diphosphite, tetramethylolcyclohexanol nonylphenyl
diphosphite, bis(nonylphenyl) di(trimethylolpropane)
diphosphite, bis(2-butoxyethyl) di(trimethylolpropane)
25 diphosphite, tris(hydroxyethyl) isocyanurate hexadecyl
triphosphite, didecyl pentaerythrityl diphosphite,
distearyl pentaerythrityl diphosphite, bis(2,4-di-tert-
butylphenyl) pentaerythrityl diphosphite, and also
mixtures of these phosphites and aryl/alkyl phosphite
30 mixtures of empirical composition (H;sCs-
CsHg0)1.5P (0OC12,13Hzs,27) 1.5 Oor [CgH17-CgHy-0-]1,P[1~CgH170],
(H19C9-CsH40) 1.5P (0Cy,11H19,23)1.5-
Industrial examples are Naugard P, Mark CH 300, Mark CH
301, Mark CH 302, Mark CH 304 and Mark CH 55.
35 Examples of total amounts of the organic phosphites
used, or of mixtures thereof, are from 0.01 to 10 parts

by weight, advantageously from 0.05 to 5, and in



35 used. A definition and further descriptions are found in th§

of PVC Formul ating"”, E.J. Wckson, John Wley & Sons, New York, 1993.
02AUR0 14 Phosphites (triesters of phosphorous acid) Organic phosphites
are known costabilizers for chlorine-containing polyners.. Exanples of
these are trioctyl, tridecyl, tridodéeyl, tritridecyl, 5 trlpentadecyl
trioleyl, ﬁarrltsitc&ﬂravﬂ ffcsrhp@enyto Btbb‘%‘tgsbly wterl@&(tnorbdsr&wrwﬂx)loo

tris(2,4-tert- tyl phen and trlcyclohexyl phosphite. Qther suitable
phosphlte§%£ﬁ§£k% Yé% m¥ %ﬁ di al kyl or al kyl diaryl phosphites, such
as phenyl 10 dloctyl phenyl dldecyl phenyl di dodecyl, phenyl ditridecyl,
phenyl ditetradec , di di phenyl ,
undecyl di=H¥SmH= q

di phenyl , mhynsﬂkh$dlxbmheamb;nateyh dﬁpheeyhnmﬂmﬁmqﬂ mﬁychphenyl and

dodecyl 4 di [ n hos hlte Advant.a geous use may al so
be made 0@%§% %é?o?ngV%¥$g X%%y ﬁ§§|$t GG
tetraphenﬁpmamdmgedﬂﬁatgyy@oiddephesphwpsslbdbqumnqnndamhgﬂgcol phenyl 20

phosphi te, zt etésg:f@c%exa%écéf%eg%xéﬁoka%g/ cq'dgh‘%%%lﬁ{ tn%tural

tetraneth ut oxyet hoxye i phosphit
tetranethﬁqyngﬁﬁoh@?@ﬁblaﬂbﬂygihéﬁYPdeélph@yﬁhlﬁé Sﬂﬁﬁrﬂ#@l@henyl)
di (tripget iyl plyropane) | ﬁbxﬂ?@@é?h' E% iR %(l%ob%b%&%tﬂy@o use

di (trinmethyl ol propane) 25 di phosphite, tris(hydroxyet yI) |socyanurate
hexadecylSMﬂﬁﬁﬂRﬁﬁﬂﬁ?%ﬁuﬁF8ec§Pcbeﬁ§a§PVFH@ﬂF?ﬂ HIPHIs sk e@5e- di steary

pent aer yt kyde yﬁa&ﬁiﬂ'@ﬁﬂbétﬁadbl 62 epostii di el phutpurheidne pend aerythrityl

di phosphite, al so ' res of these, %hos%ggkﬁg-%pd aryl /al kyl phosphite

polylsoprene,n1§tge51red also 1
hydroxylated form, or of glycidyl acrylate and glycidyl

15 methacrylate as homo- or copolymer. These epoxy
compounds may also have been applied to an alumino salt
compound; in this connection see also DE-A-4 031 818.
Examples of total amounts of the epoxy compounds used
are preferably at least 0.1 part by weight, for example

20 from 0.1 to 50 parts by weight, advantageously from 1
to 30 and in particular from 1 to 25 parts by weight,
based on 100 parts by weight of PVC.

Antioxidants

25 Alkylated monophenols, e.g. 2,6-di-tert-butyl-4-methyl-
phenol, alkylthiomethylphenols, e.g. 2,4-
dioctylthiomethyl-6-tert-butylphenol, alkylated
hydroquinones, e.g. 2,6-di-tert-butyl-4-methoxyphenol,
hydroxylated thiodiphenyl ethers, e.g. 2,2’-thiobis(6-

30 tert-butyl-4-methylphenol), alkylidenebisphenols, e.g.
2,2"'-methylenebis(6-tert-butyl-4-methylphenol), benzyl
compounds, e.g. 3,5,3’,5’'-tetratert-butyl-4,4"'-
dihydroxydibenzyl ether, hydroxybenzylated malonates,
e.g. dioctadecyl 2,2-bis(3,5-di-tert-butyl-2-

35 hydroxybenzyl) malonate, hydroxybenzyl aromatics, e.g.
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4, 6-
trimethylbenzene, triazine compounds, e.g. 2,4-

bisoctylmercapto-6-(3,5-di-tert-butyl-4-



‘30 m xtures of enpirical conposition (H19C9- C6H40) 1. 5P(OC12, 13H2ﬁi£7&d6 F)u%
[ CBH17- C6H4- O] 2P[i - CBH170], (H19C9-C6H4O) 1.5P (0OC9, 11H19, 23)

| ndustrial exanples are Naugard P, Mark CH 300, Mark CH 301, Mark CH 302,
Mark CH 304 and Mark CH 55. 35 Exanples of total amounts of the organic
phosphites wused, or of mxtures theréaef, are fromO0.01 to 10 parts by

wei ght , ta eous fro 5.tQ.5,. andln 1 articular from
0.1to 3 SIEF@E vvel g g]ageg trlflf(} ﬁ ﬁho%%h%% gl1'°18PVC Epoxi di zed
fatty aci obkecmphenandsot Iaeg e[d@myet&lyrlp@r‘idsil-a:érﬂm—lsmablleer conbi nati on of
t he i nvent b r I Segq | gast one
epoxi di zedﬁ}?@?wgglﬂgggébggghbosm | e S;l%ng%lnéé er eé ar e&es%em ally esters
of fatty ahY@sOXYbﬁunanMéﬁe sestess (Offath%taacﬁij, ytgceerdebytydsudh as soya
oil org al 0BS1 t synt hetic
sﬂ‘ﬁ’ﬁ ﬁg«ghehgl FJ%@\L%:LC' bdi%y, AL LOES] @é& L9uoe-q5Y

pr oducts butyl ol eate. al so be made of

epoxi di zedhlﬁérgbntédméﬁbﬁcﬁhenﬁél PrOHEHOE alcfldjesbfﬁ'é@ &s2-in a partially

hydr oxyl at@Pc e18heR 10@1 gl ¥ebaybragil) @x%pﬁi%ngé y&épal edbepBt Bacrylate as
hono- or copo ese_epoxy conpounds al so have, been applied to an

al umi no saft>- %bHﬁBEﬁHutV%eflﬁhé’dE&WﬁWﬁ%% < BE- Al 31 03eng18.
Exanpl es %rtpwyhgawatal%hbn% el&‘ﬁ&ﬁe@@@%ﬁiﬁa“&?% aieepteferably at
oot 9L et DL e o erdiple 20 [rom ) LLg, S0 parts by weroht,
based on léRapalés NyNwebgstoB Ia\l@erm{bnmyldmmydﬁﬁxfﬂ:kghﬁled nonophenol s,
€.9g. 2,6-0L- L8 L0y ybs 4R DY b AGIRe AIJOH AW OB YL ROSROLS ) €- 8- 2. 4-
and derivatives. Mixtures of the antioxidants may also
be used.
15 Industrial examples are Naugard 10, Naugard 76, Naugard
BHT and Naugard 45. '
Examples of the amounts of the antioxidants used are
from 0.01 to 10 parts by weight, advantageously from
0.1 to 10 parts by weight and in particular from 0.1 to
20 5 pafts by weight, based on 100 parts by weight of PVC.

UV absorbers and light stabilizers

Examples of these are: 2-(2’'-hydroxyphenyl)benzo-
triazoles, such as 2-(2'-hydroxy-5’'-methylphenyl) -

25 benzotriazole, 2-hydroxybenzophenones, esters of
unsubstituted or substituted benzoic acids, such as 4-
tert-butylphenyl salicylate, phenyl salicylate,
acrylates, nickel compounds, oxalamides, such as 4,4'-
dioctyloxyoxanilide, 2,2’'-dioctyloxy-5,5'-ditert-

30 butyloxanilide, 2-(2-hydroxyphenyl)-1,3,5-triazines,
such as 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-
triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, sterically hindered
amines, such as bis(2,2,6,6-tetramethylpiperidin-4-y1l)

35 sebacate, bis(2,2,6,6-tetramethylpiperidin-4-yl)
succinate. Mixtures of the UV absorbers and/or light

stabilizers may also be used.



di octyl thi omet hyl -6-tert-butyl phenol, al kylated hydroqui nones, g%wﬁ Faills
2,6-di-tert-butyl -4-nmet hoxyphenol, hydroxyl ated thi odi phenyl ethers, e.g.
2,2 -thiobis(6 30 tert-butyl -4-nethyl phenol), al kylidenebi sphenols, e.g.
2,2 -nmet hyl enebi s(6-tert-butyl -4-net hyl phenol ), benzyl conpounds, e.g.
3,5,3,5' -tetratert-butyl -4, 4' - di hydddxydi benzyl ether, hydroxybenzyl ated
mal onat es, lgw£hgdé3gﬁ@gecyl 2,2-bis(3,5-di-tert-butyl - 2 35 hydroxybenzyl)
mal onat e, aromatics, e.g.

1,3, 5-t ri SERmRLRS t @f t PhOW§NO4 2BPItEX Pieh BAJAT & 320 t FPHRPHYHBenzene,

triazine CPWSISn 1 8- Byd2ado Qbﬁ@@dﬂdﬂﬂWﬁﬁﬁéhébié%5 Skatenbsbutyl -4 e 2
AUG 20 16 hydroxyanlllﬁo) 1,3,5-triazine, phosphonates and phosphonltes

e.g. di meth§Ateie gt ¥@F%d8ut9Pd4alﬁfﬁﬁﬁ%§héﬁ¥% $POSPhonat e,
acyl amsnophea@tSon & 8. éremé@‘emé ay iivdrideso esi &d Scfbonamide

beta-(3,5-ditert-but 4 5 hydr ox enyl ) propi onic acjd,

ot o ( 5. + A9 BRRGT A DR AP BRY S Sty Ay TG Do b HiP88 - bet a- (3, 5-
di cycl ohexyl - 4- hydroxyphenyl)pr6pionic acid, esters of

3,5-ditert-h | - 4- hydroxyphen acetlc ac d wt ol yRydri c

3, S ver iyl (N EQRYBHENYLageli S o) o MR RN coL ROl ot 0
aci d, suchpasqeésxngeaadplegemlmhgbmgﬁhﬂﬁwnamnxstnnyj M&hqddesyphenyl-
proplqﬂyl)£g§%e an é@gg kgggneb %%T'ﬁfié, &@%ro%%%sgnd derivati ves.

M xt ures I oxi dant's na rial exanples are
Naugar d 10rehandan s 76anKadgaod noBlED savid ma@nm@l@hmég afet he anounts

of the antép%éﬁaﬁﬁs"KéﬁgtéE%ffEH@T614@Ptﬁ)ﬂiééEHéé RYavel gbkry,
advantageouslg from 0.1 to_ 10 parts by weight and in partlcular fromO0.1 to
dchter/H. Miller, Carl Hanser Verlag, 3rd and 4th

Ed., 1989 and 2001, and in "Handbook of Polyvinyl

15 Chloride Formulating", E. J. Wilson, J. Wiley & Sons,
1993, and also in "Plastics Additives", G. Pritchard,
Chapman & Hall, London, 1st edition, 1998.
Impact modifiers are also described in detail in
"Impact Modifiers for PVC", J. T. Lutz/D. L.

20 Dunkelberger, John Wiley & Sons, 1992.

Use may be made of one or more additives and/or

nixtures thereof may be used.

25 The invention also provides compositions which comprise
a chlorine-containing polymer and a stabilizer system

of the invention.

The invention also provides compositions which comprise
30 a chlorine-containing polymer and a stabilizer system

of the invention in addition to one or more other

components from one of the groups exemplified by

glycidyl compounds, phosphites, hydrotalcites,

zeolites, and alkali metal and alkaline earth metal

35 compounds and epoxidized fatty esters.

The amounts of these compounds of the general formulae

(I), (II) and (III) present for stabilization in these



20 5 parts by weight, based on 100 parts by wei ght of PVC VVabsS’Q%‘ﬁB%ﬁﬁs
light stabilizers Exanples of these are: 2-(2'-hydroxyphenyl)benz®
triazoles, such as 2-(2'-hydroxy-5"'-nethyl phenyl)- 25 benzbtri azol e,

2- hydr oxybenzophenones, esters of unsubstituted or substituted benzoic
acids, such as 4- tert- butylphenyl sall%ylate phenyl salicyl ate,

acrylates dM1ckeln Lampounds %&%$ gsco§ﬁggl§30ﬁ54areploctyloxyoxanlI|de
2,2 -dioctyl oxy-5,5' dltert 3 utyl oxani | 1 de,

2. (2- hydr oAfyFEHAgeoNSL 5 §Fea G r @F tosaehp%ts by weight,

2,4,6-tri S(p%»efﬂéir 4e 05tk Yo 0@@D@6”§|ﬁ>a%t§ By Welig#tne.in
2- (2 hydr oxy- 4 octylox phe g % - bi s( 2, 4 di net hyl pheny ) 1, triazine,

steri cal | y BRiGtd& e ueh %SPB EFZ ¥, §e69&t |Hﬁ9|d|n 4-yl)

35 sebasat gar¥ss (s Zﬂ&,&ﬁ ecsf_ammhyl pi peridin-4-yl) succi nat e. Mxtures of
the Wabsorbers and/or Tight stabilizers nmay al so be used. 02 AUG 2005 17

Bl owi ng agents Exanpl es of blow ng agents are organi c azo conpounds and
organi ¢ hydnarplesmoiindse dmbumzohesd ofarhreperchdatraitee anhydri de, and

al so soda nd SOdI 0 efer S given to azodi car bonam de
and sodi umBI Car n&&lnsataer and%rFséc}aém&]théeé EQ%% b g'elﬁgfh Hitions for and
exanpl es ohdquﬂﬂgenuﬁﬁyeﬁ$pmﬂ@ Obrooeéspﬂgtalby wgeldhithg agent s,

antistahs, JiQGidas 1#593 L A0 ISACL E Y800 S 01 OPL! 03D LARIIGNd | ane

retardants, antifogagl agents and conpatibilizers are gi'ven In
"Kunststofflwm|%"lq@m%tt$c%vmawhve§f] PVCR Gachter/H Miller, Carl
Hanser Verlag, 3rd and 4th Ed. 1989 and 2001, and in "Handbook of

Pol yvi nyl 15 Chl ori de Fornulatlng Wlson, J. Wley & Sons, 1993,
and al so i TPePISRTRIE Tdef T | et a%59#¥F%@Hér8°mpoundS'

phiosphites, hydrotalcites, zeolites, and alkali metal

15 and alkaline earth metal compounds and epoxidized fatty
esters are used at from 0.01 to 15 parts by weight,
preferably from 0.1 to 10 parts by weight, in
particular from 2 to 3 parts by weight.

20 Examples of the chlorine-contdining polymers to be
stabilized are:
polymers of vinyl chloride, of wvinylidene chloride,
vinyl resins whose structure contains wvinyl chloride
units, such as copolymers of vinyl chloride and vinyl

25 esters of aliphatic acids, in particular vinyl acetate,
copolymers of vinyl chloride with esters of acrylic or
methacrylic acid and with acrylonitrile, copolymers of
vinyl chloride with diene compounds and with
unsaturated dicarboxylic acids or anhydrides of these,

30 such as copolymers of vinyl chloride with diethyl
maleate, diethyl fumarate or maleic anhydride,
postchlorinated polymers and copolymers of vinyl
chloride, copolymers of vinyl chloride and vinylidene
chloride with unsaturated.aldehydes, ketones and

35 others, such as acrolein, crotonaldehyde, vinyl methyl
ketone, vinyl methyl ether, vinyl isobutyl ether and
the like; polymers of vinylidene chloride and

copolymers of the same with vinyl chloride and with



Chapman & Hall, London, 1st edition, 1998. Inpact nodifiers are al so
described in detail in "Inpact Mddifiers for PVC', J. T. Lutz/D EA%ZIM
Dunkel berger, John Wley & Sons, 1992. Use may be nmade of one or nore
additives and/or m xtures ther eof may be used. 25 The invention al so

provi des conpositions which conprise B&9chl ori ne-cont ai ni ng pol yner and a

stabilizer &%ﬁﬁ@oﬁfméf‘ﬁzéﬁ‘l’@%bﬁﬁwﬁﬁ% | pYeDhiel JlFSQ ipfavi des

conposi tions whi ch conprise | ori ne-containing polyner, and a

st abi | i zer %@ﬁceeﬁa%@wv%t%ﬁhﬂ-ﬁraéavw% ?Ghéﬁfe Sl adi ks

conponent s JJ1gm&ne of Dr@@@§aeé¢”3h&6kﬁﬁabéd @bﬁ?mgﬂldﬂﬁﬂﬁéﬁgﬁ
phosphltesE;h§g$otaJC|t e olite and glkall net a d al kal | ne earth

metal 35 c&FpAmtast "e’p%x"i‘ Z28 ?ipw ~SYPSFLtUERE RGBS Jsc GCi%ese
conpoungs cp‘oﬂﬁ(eazg@r&ﬁadhi@fm&a@d Etyrefibk) au@h(klsl) present for

stabilizatign.in these OZAdKQI ori ne;contain ol conposi tions
are advantHgebiE}® FFOTHY o1 }%riﬁab§§t§ ﬁélgﬁ%ﬂ%rgfg%ﬁ%%bly from 0. 05
to 5 partsﬂmAyMﬂnﬁan|éthymmme¢ubalyhenslana pos2cpairs dacaedkei ght based on

100 parts S of the
perchlorat§)13¥ﬁboun é%%?%ﬂonf%gggfg aR §P§g%ers %ﬁ%' advantageously
fromO. 011w1th;xmﬂxitghhmwg@¢, lepannacaﬂanayupaéf@maﬁxpﬁh&ﬂh@ 01 to 2

parts by wei ers,b%ﬁ'?dj &E%%qglﬁeﬁga bzst@hghgo%mP;égofntes GRadldi tives such

as egC|dyI conmpounds Ites drotal crtes and al kal
metal 15 an&hﬂqaﬂmﬁﬁi¥%ﬁt%rﬂﬁ%§h ééﬁﬁéuﬁééY@ﬁéléB@%QmQRﬂPq%ﬁdW esters are

used at frap0.de tuASoHad t §£ byh W8I §Alention, PVC includes
copolymers with polymerizable compounds, such as
acrylonitrile, vinyl acetate or ABS, where these may be
15 suspension polymers, bulk polymers or else emulsion
polymers. Preference is given to a PVC homopolymer,

also in combination with polyacrylates.

Other possible polymers are graft polymers of PVC with

20 EVA, ABS or MBS. Other preferred substrates are
mixtures of the abovementioned homo- and copolymers, in
particular vinyl chloride homopolymers, with other
thermoplastic or/and elastomeric polymers, in
particular blends with ABS, MBS, NBR, SAN, EVA, CPE,

25 MBAS, PMA, PMMA, EPDM or with polylactones, in
particular from the group consisting of ABS, NBR, NAR,
SAN and EVA. The abbreviations used for the copolymers
are familiar to the skilled worker and have the
following meanings: ABS: acrylonitrile-butadiene-

30 styrene; SAN: styrene-acrylonitrile; NBR:
acrylonitrile-butadiene; NAR: acrylonitrile-acrylate;
EVA: ethylene-vinyl acetate. Other possible polymers
are in particular styrene-acrylonitrile copolymers
based on acrylate (ASA). A preferred component in this

35 context is a polymer composition which comprises, as
components (i) and (ii), a mixture of 25-75% by weight
of PVC and 75-25% by weight of the copolymers

mentioned. Components of particular importance are



preferably from0.1 to 10 parts by weight, in particular from2 to 3 parts
by weight. 20 Exanples of the chlorine-containing polynmers to be ngg 128851
are: polymers of vinyl chloride, of vinylidene chloride, vinyl ns whose
structure contains vinyl chloride wunits, such as copol ynmers of vinyl
chloride and vinyl 25 esters of aliphéﬂlc acids, in particular vi nyl

acet at e, f I t ylLicC
nethacrylrEBngégEEgng mﬁﬁ%%f& {rrl s Sbf?éeﬁfs %8ﬁ£ %;ngﬁioride W th
di ene conpanfddséiandOwBOR mmﬁﬁanhﬁeﬁPkﬁ%@r%gx@$$caa@(@§ 8ANanhydri des of

these, = 30ngHchiaa ASBOLKAPILEY oA W'&éigﬁt%khtﬂéew ¥b1yfRieate,

di ethyl funmarate or mal ei ¢ anhydri de, ostchTori nated pol ynefs and

copol yrer sNBR., vNAR| angipsr EY& (hﬂﬁﬂ%ﬁﬁ?%ﬁ%ﬁCWlﬁylEgﬁborrde and vinyl i dene
chloridg with unsaturated al dehydes, ketones and 35 others, such as

acrol ein, crotonal dehyde, vrgyl met hyl ket one, vinyl nethyl et her, vinyl

i sobut yl e?ﬁértﬁﬁdPuFHQSPFk@' %nﬁﬁ%§?ﬁtv}%V??Hbﬂ% ¢RI &Fi 8és&nd

copol yner spekst Beesase swabh MizZey it ot teuBaed wetic DAV e19 a0tsher
pol ynmeri zabl.e ¢

ounds; pol,yners of_ vinyl chlorgace nd of .
drchlorod|9Fn9P88 hBF CGHEGFFHéF%d“’ ?%%rss%ﬁc%$h9Pii¥eF e, chlorinated
polynerlc psl?mérsoﬁeac&ibb@.aﬁidmﬁﬂﬂ détal phabsubstwhiuthdhaoryl i ¢ acid; 5
pol yme chI rrna&eg % renes, such as__dichl orost re e; 3 rinated
r ubberd FSPr sPegee yy eSS T et %5I§ﬁ%?§g ndR55¥FER or i nat ed
polyners omacbkmambﬁtamrewe ared peopol gweaslpfptééseredi t h vinyl chlori de,
chlorinated natural or synthetic 10 rubbers, and al so m xtures of the

polymers nentioned wth thenselves or with other polynerizabl e conpounds.
The compounds which may be used concomitantly according

to the invention, and also the chlorine--containing
15 polymers, are well known to the skilled worker and are
described in detail in "Kunststoffadditive" ["Plastics
Additives"], R. Gachter/H. Miller, Carl Hanser Verlag,
3rd and 4th Ed., 1989 and 2001; in DE 197 41 778 and in
EP-A 99 105 418.0 of 17.03.1999, which are incorporated
20 herein by way of reference.

The stabilization according to the invention is
particularly advantageous for rigid PVC formulations
for transparent and non-transparent applications, as

25 are common in pipes, profiles and sheets. For
transparent applications, use is preferably made of
compounds of the formula (I) or (II) or (III) which
have a melting point below about 190°C. The
stabilization is also useful for semirigid and flexible

30 formulations, and also in plastisols. The stabilization
requires no heavy metal compounds (Sn stabilizers, Pb
stabilizers, Cd stabilizers, Zn stabilizers) and is
particularly highly suitable for producing
physiologically acceptable consumer products from PVC,

35 including products for medical use.

The stabilizer systems may advantageously be

incorporated by the following methods: as emulsion or



‘For the purposes of this invention, PVC includes copolyners w tp 6
pol yneri zabl e conpounds, such as acrylonitrile, vinyl acetate o &Iﬁ, Me
t hese may be 15 suspension polyners, bul k polyners or el se emul sion
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of the present “invention i
other additives, with the PVC. The stabilizers here may

be added individually or in a mixture, or else in the
15 form of what are kriown as masterbatches.
The PVC stabilized as in the present invention may be
brought into the desired shape in a known manner.
Examples of processes of this type are grinding,
calendering, extruding, injection moulding and
20 spinﬁing, and also extrusion blowmoulding. The

stabilized PVC may also be processed to give foams.

A PVC stabilized according to the invention is,
particularly suitable for example, for hollow articles

25 (bottles), packaging films (thermoformed films), blown
films, pipes, foams, heavy profiles (window frames),
translucent-wall profiles, construction profiles,
sidings, fittings, office sheeting and apparatus
housings (computers, household devices).

30 Preference is given to rigid PVC foam moldings and PVC
pipes, for example for drinking water or wastewater,
pressure pipes, gas pipes, cable-duct pipes and cable-
protection pipes, pipes for industrial pipelines,
drainpipes, outflow pipes, gutter pipes and drainage

35 pipes. For more detail in this connection see
"Kunststoffhandbuch PVC" ["Plastics Handbook PVC"],
vol. 2/2, W. Becker/H. Braun, 2nd Ed., 1985, Carl
Hanser Verlag, pp. 1236 - 1277.



‘possible to stabilize in particular recycled materials of
chl ori ne-containing polyners, specifically the polyners descri bedai%% 3935
detail above, which have 10 been degraded by processing, use or storage.
Recycled material fromPVC is particularly preferred. The conpounds which
may be used conconmitantly according tZ2the invention, and also the

chlori ne-containing 15 polyners, are well known to the skilled worker and
are described in detail in "Kunststoffadditive" ["Plastics Additives"], R
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i ncorporated 20 herein by way reference. The stabilization according to
t he |nventﬂ@ﬁCFéptﬁéptl§@F§#1y”&HV%%¥%©%B@§e$o@lVP§|GrPV@ﬁﬁéﬁnﬁmatlons f or
transpay enyyegfltnon-transparent applications, as 25 are conmon in pipes,
profiles and sheets. For transparent applications, use is preferably nade
of conpounds of the forrmula (1) or (Il) or (l11l) which have a nelting
poi nt bel ow about 190C. The stabilization is also useful for semrigid and
flexible 30 formulations, and also in plastisols. The stabilization
requires no heavy netal compounds (Sn stabilizers, Pb stabilizers, Cd
stabilizers, Zn stabilizers) and is particularly highly suitable for
produci ng physi ol ogically acceptabl e consunmer products from PVC, 35

i ncludi ng products for nedical use. The stabilizer systens may

advant ageously be incorporated by the foll ow ng nethods: as enulsion or 2i&
21 dispersion; as a dry m xture during the m xing of added conponents or

pol ymer m xtures; by direct addition into the processing apparatus (e.qg.

cal ender, m xer,
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W AUGdehydrochlorination test (DHC) at T = 180
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35

DIN 53381. The thermal stability test for PVC is based
on the elimination of gaseous hydrogen chloride on
exposure to heat. For the purposes of this standard,
the thermal stability of PVC is the time taken for
elimination of hydrogen chloride to bring about an
irreversible chemical change on exposure to heat. The
higher the DHC value found (200 pS/cm) in min, the more
effective the stabilizer system in inhibiting

degradation of the chlorine-containing polymer.

The results have been incorporated into Tables 1A-5A
and Table 7.

Example 2: Dehydrochlorination test on milled sheets

A premix made from PVC + additives in accordance with
the amounts given in Tables 1B-5B was rolled for 5
minutes at 180°C on mixing rolls. Test strips of £film,
thickness 0.5 mm, were taken from the resultant milled
sheet and subjected to a dehydrochlorination test (DHC)
at T = 180°C, to DIN 53381 (cf. in this connection
Example 1) .

The results have been incorporated into Tables 1B-5B.

construction profiles sjidings, fittings, office sheeting and
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to rigid PAOf4Eh@.nol di ngs and PVC pipes, for exanple for drinking water or

| ow

Vol .
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22 The exanples below illustrate the invention but do not restrict the
same. As in the remainder of the description, parts and percent gwm
are based on 5 weight. 2 AUG 20 i 23 Exanple 1: Dehydrochl ori nat

on treated PVC powder The m xtures made from PVC + additives in accordance
5 with Tables 1A-5A and Tabl e' 7 bel owawre pasted or dissolved using 150 ni
of nmethanol.. The m xture was the Oﬂ%e rated to dryness on a rotary
evaporator at reduced pressure (< :P)%‘ at a bath tenperature of

40- 45C. 10 déteyddscpbodinatieat edsicn oac cofedaee: PMA tpdvhier spergbicati on was
t hen subj gcted to a dehydroch]orinption]jtest](DHC] at 10C, o DIN
53381. Themikeursml stability tpavifprn/BVCi/s bayad| /% br et 147 ilon of
gaseous hydrogen chloride on Egxpospre t9 heal. Fof the|purppses ¢f th| S
st andar d, |nbheidgiergra77st abi | i} yoof | BG 1 sioohe ioome moak eridoof 16 ij maowyi on
of hydr 09628 E‘ﬁ‘?rl{ de .to Em about | an rreversi ble chem cal chamge o
exposure tla~h gher thel DHC valuelfound (200 S/cip inlnmin, {the
nore effegctive the stabl lizer|systemin|inhibiting degradation ¢f the
chl ori ne- ¢6At BEeA5RFShol yner  Th& -Pesi-0s | ade | Bedn| i%héaf fnal 2t § nt® T4bI es
1A-5A 25|and Table 7 Exarrpl el 2: Dehydrochlofinat{on test on mlled sheets
A prenix rHfgesal Yidh AR + addit)de8 |d-fcbordahce with B0 thé anognts gi ven

in Tabl es |1B-5B was rol %)qp for|5 m hutes|at 180C oh mixing rells. |Test
strips of prajgit GY 250 1.0 1.0

Alkamizer I®% 1.0 1.0
Stabilizer a) 0.1 0.1 0.1 0.1
CD 36—9020“

Stabilizer b) 0.3 10203 0.2]0.3|0.2]0.3]0.2

2-Phenylindole

DHC (200 uS/cm) in 82 | 115 | 123 | 151 | 96 | 130 | 104 | 196
min

) Na zeolite A ex Degussa

2) Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
5 3 ca hydroxide ex Schaefer Kalk

%) Hydrotalcite ex KYOWA (Japan)

3 30% strength sodium perchlorate monohydrate solution

in butyl diglycol



-thickness 0.5 mm were taken fromthe resultant mlled sheet and gl.q)w]?gm
to a dehydrochlorination test (DHC) at T = 180C, to DI N 53381 (cf
connection 35 Exanple 1). The results have been incorporated into Tabl es
1B-5B. 12AUG 24 Table I A Dehydrochlorination test on treated PVC powder at
180C Mxture 1/1 1/2 1/3 1/4 1/5 1/62%/7 1/8 Norvinyl S 6775 100 100 100
100 100 13@ % ﬁo (S PVC K value 67) Ca stearate 0.6 0.6 0.6 0.6 0.6 0.6
0.6 0.6 ssalith P(r)" 1.0 1.0 Araldit GY 250(r)2) 1.0 1.0 Al kam zer 2(r)j
1.0 1.0 StabPehydroghloringtion tegti orcmiddeghisetss adt|18@7CH) 0.3 0.2
0.30.20.30.2]0.3 0.2 2-Phenylingole C (200 .xS/cml in $2 113 123 151
96 130 104 196 |Miptu¥eNa zeolite AleW1Dedusa 173 Bili#her®IS A Bi&llyci dyl
ether (liquid egoxy) ex CGba 5 3) Ca hydroxi¢de ex|Schagfer Kalk 41
Hydrotal cite ex |K@WnYIapahi)75130% stHengtd® $ddioum e ¢hl B atE0hmnohydr at e

solution in butlyl digl 20 25|Tabl ¢ 1B Dehyddochl éri natli on t est
on mlled Sheet°w§tg¥ge%f&g%é%:§%% 1 2/b 130414 "Ey1'a A |l S 6775

- = - [ =7 A~ == B o = =Y _= U 1

100 100 100 1001190199 ..o 0.6 | 0.6 0.6|0.6]0.6{0.6
Loxiol G 71 S% 0.4 0.4 |0.4[0.4]0.410.4
Wessalith p®Y 1.0 | 1.0
Araldit GY 250®2 1.0} 1.0
Stabilizer a) 0.1 0.1 0.1
CD 36-0020%
Stabilizer b) 0.3 10.20.3]0.2]0.3}0.2
2-Phenylindole
DHC (200 ps/cm) in 61 | 93 | 20 | 155 | 100 | 179
min

Y Na zeolite A ex Degussa

2) Bisphenol A diglycidyl ether (ligquid epoxy) ex
5 " Ciba

3) ca hydroxide ex Schaefer Kalk

) 30% strength sodium perchlorate monohydrate

solution in butyl diglycol

® Loxiol G 71 S = complex ester/lubricant ex
10 Henkel

It can be seen that the use of a) sodium perchlorate

compound and b) 2-phenylindole leads to substantially

better stabilization than the use of 2-phenylindole
15 alone. It can also be seen that the stability can be

further increased by adding one or more additives.



(S PVC K value 67) Ca stearate 0.6 0.6 0.6 0.6 0.6 0.6 Loxiol G 71 S61 0.4
0.4 0.40.40.40.4 Wssalith P(r)11 1.0 1.0 Araldit GY 250“)2]‘3%@%5
Stabilizer a) 0.1 0.1 0.1 CD 36-002051 Stabilizer b) 0.3 0.2 0.3

0.2 2-Phenylindole DEC (200 S/cn) in 61 93 20 155 100 179 mn ")Na zeolite
A ex Degussa 2) Bisphenol A diglycidyl 28t her (l'iquid epoxy) ex 5 G ba 31 Ca
hydr oxi de ex Schaefer Kal k 5130% stra®y1@gs feasodi um per chl orat e nmonohydrate

solution in di gl ycol 6) Loxi ol G = ter/| upri nt ex 10
Henkel It _853’14{" Ei & 8 ngﬁﬁeﬂm% &t ‘pmd and b)

2- phenyl i pettel sta than|the Wise of
2- phenyl i | . . _zééa lﬁ;& - {8
further i 1creaseq0§y addi ng on rel addi fives 26 Tabl e 2A
Dehydr ochl B?¥ At £d4? on tréf dl Vq pdfdert 4 F 08 2% 2 2/ 3
100} 100 D 100|100 |(S PVC

ssalrT{imPO| 1.0
0.6 { 0.6 ] 0.6

K value 6y Ca stearate 0.6 0

1.0 Aral di¢a G254 2) 1.0 1)

Wessalith p®Y 1.0 1.0

é
2/4 2/5 2 63295\7c248ralblerm7nyl S 6

0]

Q

Araldit GY 250®2) 1.0/ 1.0

Precal 50 s® 1.0 ] 1.0

Alkamizer I®% 1.0 1.0

Stabilizer a) 0.1 0.1 0.1 0.1

CD 36-0020%

Stabilizer b) 0.3{0.2}10.3]1]0.210.3}10.2]10.3}10.2

1,4-Butanediol bis

(B-aminocrotonate)

DHC (200 pS/cm) in 57 88 64 | 127 | s5 86 | 65 | 104
min

i)

Na zeolite A ex Degussa

5 2 Bisphenol A diglycidyl ether (ligquid epoxy) ex Ciba

3 ca hydroxide ex Schaefer Kalk
Y Hydrotalcite ex KYOWA (Japan)
3 30% strength sodium perchlorate monohydrate solution
in butyl diglycol

10



‘Precal 50 S(r)31 1.0 1.0 Alkam zer I(r)j] 1.0 1.0 Stabilizer a) 0. 1 0.1 0.1
0.1 CD 36-0020"') Stabilizer b) 0.3 0.2 0.3 0.2 0.30.20.30. g!“g%%%?
1, 4- But anedi ol bis (p-am nocrotonate) DHC (200 S/cn) in 57 88 64 1

65 104 mn Na zeolite A ex Degussa 5 2i Bisphenol A diglycidyl ether
(l'iquid epoxy) ex Ciba 31 Ca hydroxidé7ex.Schaefer Kalk 4) Hydrotalcite ex
KYOM (Japan) 5) 30% strength sodi ugygepchgorate nonohydrate solution in
butyl diglycol 10 2005 27 Table 2B .Dehydrochlorination test on mlled
sheets at Bowdnpshlerinationytesy opgmilied) ghegdsyiaty|189%775 100 100 100
100 100 100 (S|PVC K value 67) Ca stjearatle 0.6 0.6]0.6.(.6 0.[6 0.4 Loxiol
G71 86) 0.4 0.4Mxtufe 4 0.4 0.4 Aralzix |G2502+3 3}2440 2/9 [Apkéuti zer
I(r)41 1.0 1.0 ([Stabilizer a) 0.1 0.3 0.1| CD 36-004051 Stabilfi zer |b) 0.3
0.2°0.3 0.2 0.3|8c2vidyd-Bsrasedi ol Hi5¢F 3 =M foroot|jonae d) L0DECL0¢ 200 S/ cn)

in 40 66 22 137|71 127 y;in, . ¢7

Ca stearate 0.6 1 0.6 0.6] 0.6 0.6{0.6
Logiol G 71 s¥ 0.4 /0.4 /0.4]0.4/0.4]0.4
Araldit GY 25002 1.0 | 1.0

Alkamizer I®% 1.0 1.0
Stabilizer a) 0.1 0.1 0.1
CD 36-0020°

Stabilizer b) 0.3{0.2]0.3(10.2(0.3]0.2

1,4-Butanediol bis(B-

aminocrotonate)

|DHC (200 pusS/cm) in 40 66 22 | 137 71 | 127
min

2} Bisphenol A diglycidyl ether (liquid epoxy) ex

Ciba

5 3 ca hydroxide ex Schaefer Kalk
4 Hydrotalcite ex KYOWA (Japan)
) 30% strength sodium perchlorate monohydrate
solution in butyl diglycol
® Loxiol G 71 S = complex ester/lubricant ex
10 Henkel N

It can be seen that the use of a) sodium perchlorate
compound and b) 1,4-butanediol bis(pf-aminocrotonate)
leads to substantially better stabilization than the
15 wuse of 1,4-butanediol bis(f-aminocrotonate) alone. It
can also be seen that the stability can be further

increased by adding one or more additives.



-2) Bisphenol A diglycidyl ether (liquid epoxy) ex G ba 5 31 Ca hydroxi de ex
Schaefer Kalk 4) Hydrotalcite ex KYOM (Japan) 5) 30% strength iim
perchl orat e nonohydrate solution in butyl diglycol 6) Loxiol G 2005
conpl ex ester/lubricant ex 10 Henkel It can be seen that the use of a)

sodi um perchl orate conpound and b) 1,28 but anedi ol bi s((3-am nocrotonate)

| eads to substantially better stabi,IJ L zat iﬂ] than the 15 use of
1, 4- but anedi ol bi s((3-am nocrotonat@}) 4l ofe. It can also be seen that the
stability dmhyixrdehldeinationebgstd bp tdentgdoPyCopowster aidiX80°€s. 1 M36
2005 28 Tabl e 3A Dehydrochl orination test on trepted PVC powder at 180C

M xture 3/1 3/2 Norvinyl |[i&Ed¥e(S PVC 100 100 K| value| 63y2C3 stearate 0.6
0.6 Wssalith P(r)11 1.0[1.0 Araldit GY 250(r)2] Precpl 50 $(r)})

Al kam zer 1(r)j Stabilizer{Nyrvinyl €086 00Z0PYCS| abdd i perod) 0.3 0.2 Thio
(di ethyl ene glycol) bis((3-, an,noc onate) DEC (200 Sfcm in mn 63 88 1
Na zeolite A ex Degussa K Yd18 59}

Ca stearate 0.6 0.6

Wessalith p®% 1.0 1.0

Araldit GY 250®2

Precal 50 s®¥

Alkamizer I®%

Stabilizer a) 0.1
CD 36-0020%
Stabilizer b) 0.3 0.2

Thio (diethylene
glycol) bis(B-

aminocrotonate)

Na zeolite A ex Degussa

Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
5 3 Cca hydroxide ex Schaefer Kalk

Hydrotalcite ex KYOWA (Japan)

30% strength sodium perchlorate monohydrate solution
in butyl diglycol



'2) Bisphenol A diglycidyl ether (liquid epoxy) ex Cba 5 3) Ca h g}omgem%
Schaefer Kalk 4) Hydrotalcite ex KYOM (Japan) S)30% strength sodiu

perchl orate nonohydrate solution in butyl diglycol 29 Table 3B

Dehydrochl orination test on mlled sheets at 180C Mxture 3/1 3/2 3/3 3/4
3/5 3/6 Norvinyl S 6775 100 100 100 18% 100 100 (S PVC K val ue 67) Ca
stearate060606060606 L@gbpgﬁ;nSG) 0.4 0.40.40.40.40.4

Araldit GY 250(r)21 1.0 1.0 Al kam zer ry" 0 Stablllzeoa) 0.1 0.1
0.1 CD 36- 00Rsdvagoghie a‘EﬁOB Qeﬁto ﬁ 'i‘lélfdnsﬁl ts afil89 ot hyl ene
gl ycol ) bi s(f3-]|am nocrotonat e) DEC cm mn 49 75 _1#A 143(78 134

2) Bi sphenol A 1¥+KRHQQhM ether (liqu 3/; 9%? 9/3C B445 afﬁn ﬁ!ﬁr)xide ex
Schaef er Kal k Hydrot alcite ex KYON &E) an) 5) 30% st ren 50di um
b

perchl orate non v Sséi’ufi on in || 4091 &8P B)L8x gpoc #P0g| =
conpl ex ester/| bbsimantk €41udOstienkel | It can be| seen| that| the pse of a)

sodi um per chl or gte—conpound—and—b)—thrm—{ethyt cllcbgi ycot—brs{f3t

am nocr ot onat e) | 4 eads. Lagubstantial Iy qbgtf @r ¢15Skappl Ezpki gn| hagn| the use
of thio (diethylene—gtycot)

Loxiol G 71 §¥ 0.4 10.4/0.4{0.4]0.4]0.4
Araldit GY 25002 1.0 1.0

Alkamizer I®% 1.0 1.0
Stabilizer a) 0.1 0.1 0.1
CD 36-0020>

Stabilizer b) 0.3 10.2[0.3]0.2}0.3]|0.2

Thio (diethylene
glycol) bis(B-

aminocrotonate)

2) Bisphenol A diglycidyl ether (liquid epoxy) ex
Ciba

5 ’) ca hydroxide ex Schaefer Kalk
4)Hydrotalcite ex KYOWA (Japan)
%) 30% strength sodium perchlorate monohydrate
solution in butyl diglycol
®) Loxiol G 71 S = complex ester/lubricant ex

10 Henkel

It can be seen that the use of a) sodium perchlorate
compound and b) thio (diethylene glycol) bis(B-
aminocrotonate) leads to substantially better

15 stabilization than the use of thio (diethylene glycol)
bis (p-aminocrotonate) alone. It can also be seen that
the stability can be further increased by adding one or

more additives.



bi s((3-am nocrotonate) alone. It can also be seen that the stability can be
further increased by adding one or nore additives. i|I2AUGWN 30 Ta“?ﬁ@ Zp@
Dehydrochl orination test on treated PVC powder at 180C M xture 4/1 ‘
4/ 4 4/5 4/6 4/7 4/8 Norvinyl S 6775 1100 100 100 100 100 100 100 100 (S
PVC K value 67) Ca stearate 0.6 0.6 0.3 0.6 0.6 0.6 0.6 0.6 Wessalith
P(r)1) 1.0 1.0 Araldit GY 250(r) Zl ,ljabq)el.qllPrecal 50 S(r)31°1.0 1.0

Al kam zer 1(r)4) 1.0 1.0 Stabilizera (f 0.1 0.1 0.1 CD 36-002051

St abi | i zer DghyflpchPoBiBaPiont8se. 2n0tgeaterd RV riwdesn\dt H&0G ea DEC
(200 S/cmj in 39 90 55 112 40] 73 4p 87 |mn |)Na geolite A gx Depussa|5 2

Bi sphenol |[Wixkupe/ci dyl et her (Wirgu) d/8ppAYB EX/Ei ba/53) @ 6hydi/Gx| de 8ek
Schaefer Kalk 4)Hydrotalcite ex KYOM (Papan) 5)3P% stfength sod| um
per chl or af Boxwinohy d &7&5so0l utj A0 j A0buf wbodj glopcpll0RAUG2N | 3DoTakloe 4B
Dehydr ochlf of i ion _test mlled sheefs at| 1800 Mxture #/1 4[2 4/8 4/4
4/ 5y4/6 [p&éu‘%\aéygfpgaé’f%ss?ﬂn 100 100 100100l 100

Ca stearate 0.6 0.6 0.6 |] 0.6 0.6]0.6(0.6120.6
Wessalitﬁ p®1 1.0 1.0

Araldit GY 250®2 1.0 [ 1.0

Precal 50 s®3) 1.0 | 1.0

Alkamizer I®% 1.0 1.0
Stabilizer a) 0.1 0.1 0.1 0.1
CD 36-0020%

Stabilizer b) 0.3 /0.2 0.3/0.2]0.3]0.2]0.3]0.2

N,N'-Diphenylthioc-

urea

DHC (200 pS/cm) in 39 | 90 | 55 | 112 | 40 | 73 | 46 | 87
min

Y Na zeolite A ex Degussa

5 %) Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
}) Ca hydroxide ex Schaefer Kalk
Yy Hydrotalcite ex KYOWA (Japan)
) 30% strength sodium perchlorate monohydrate solution

in butyl diglycol



(S PVC K value 67) Ca stearate 0.6 0.6 0.6 0.6 0.6 0.6 Loxiol Gfg@%%
0.4 0.40.40.40.4 Wssalith P(r)"" 1.0 1.0 Araldit GY 250(r)2'" %. :
Stabilizer a) 0.1 0.1 0.1 CD 36-00205" Stabilizer b) 0.3 0.2 0.3 0.2 0.3
0.2 N/ N -Diphenylthio urea DHC (200 S/cm) in 25 54 38 100 57 122 mn 1~Na
zeolite A ex Degussa 2) Bisphenol A di3glycidyl ether (liquid epoxy) ex 5
Ci ba 3) Ca hydroxi de ex Schaef er Kalrkabgie:g%% strength sodi um perchl orate
nonohydrate solution in butyl digl'yco Loxiol G 71 S = conpl ex
ester/| ubri canehgdrotbleeikeltion dasthersarilleditsheéetssat 0180JC sodi um
perchlorate cqgmpound and b) N, N -di pherryl t hijoureg leads to| subgtantially
better stabili zZaixsareéhan the use 0f4/15 NN {dd phenyl4 hi OAF ead A8 gne. | ndeed,
conparison withh the results in Table 6|showd that| the|additfion ¢f N, N -
di phenyl t hi our g@lcarrihys ®wW71%eads o aegtE || 2@ ijono®mff 1athe FWMC| Only when
a) sodi um per chl&r%(/ goppoun nd| b) N, N -di phenyl t hijoureq are lused
together is ther_e._a_wquipumrf in{the gtabillity of the PVC It
can 0 ADS 2005 | 32 al S0 be seen that the stabi(l)ith can boe 61‘Lr('§ h6er i ncreased
(oSSR : : : |

by addi ng one o tives.  Tabi%lsh© 0.6
Loxiol G 71 s° 0.4 /0.4 |10.4/0.4|/0.4]0.4
Wessalith p®Y 1.0 | 1.0
Araldit GY 25082 1.0 | 1.0
Stabilizer a) 0.1 0.1 0.1
CD 36-0020°
Stabilizer b) 0.3 10.20.3[0.2]0.3}0.2

N,N'-Diphenylthio-

urea

DHC (200 puS/cm) in 25 54 | 38 | 100 | 57 | 122
min

) Na zeolite A ex Degussa

2) Bisphenol A diglycidyl ether (liquid epoxy) ex
5 Ciba

3} ca hydroxide ex Schaefer Kalk

3 30% strength sodium perchlorate monohydrate

solution in butyl diglycol

® loxiol G 71 S = complex ester/lubricant ex
10 Henkel

It can be seen that the use of a) sodium perchlorate
compound and b) N,N’-diphenylthiourea leads to
substantially better stabilization than the use of

15 N,N’-diphenylthiourea alone. Indeed, comparison with
the results in Table 6 shows that the addition of N,N’-
diphenylthiourea on its own leads to destabilization of
the PVC. Only when a) sodium perchlorate compound and
b) N,N’-diphenylthiourea are used together is there a

20 marked improvement in the stability of the PVC. It can



S Dehydrochlorination test on treated PVC powder at 180C M xture 5/ 1 5/2
Norvinyl S 6775 100 100 (S PVC K value 67) Ca stearate 0.6 0.6 ‘&Esmstzmﬁ
P(r)1~ 1.0 1.0 Araldit GY 250(r)2) Precal 50 S(r)3) Al kam zer 1(r)4)
Stabilizer a) 0.1 CD 36-00205) St abiig‘i er b) 0.3 0.2 N-Phenylurea DHC (200
Sicm in 52 97 mn 1) Na zeolite A e gussa 2) Bisphenol A diglycidyl

et her (liqdildoepexgreex thiadta thd SEoalhyllioxi cken exe SEhaeher Kal k 4)

Hydrotal cite ex_KY (J n). 10 5)30% strength_ sodi um perchl orate
mononydr at §56EaERon ¥ AR SBISarohs A 557655 hE o 5

Dehydrochl orination test on mlled sheets at 180C Mxture 5/1 5/2 5/3 5/4
5/5 5/6 Norvinvl S 6775 100 100 10‘(;11)]1():10 0 100 (S PVC K value 67) Ca
stearate 0.6 0.6 0.6 0.6 0.6 0.6 Loxlio 71 S6) 0.4 0.4 0.40.40.40.4
Ar al di t5 Gy DEdyochliopinapiankbastepn trpated BVC powdiemiat A$0% 0.1 0.1
0.1 CD 36-0020" '

Mixture 5/1 1 5/2

Noxrvinyl S 6775 100 | 100
(S PVC K value 67)

Ca stearate 0.6 0.6

Wessalith p®Y 1.0 1.0

Araldit GY 250®2

Precal 50 S®

Alkamizer I®%

Stabilizer a) 0.1
CD 36-0020%
Stabilizer b) 0.3 0.2

N-Phenylurea

DHC (200 LLS/CHI) in 52 97

min

) Na zeolite A ex Degussa
%) Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
3 ca hydroxide ex Schaefer Kalk
Y Hydrotalcite ex KYOWA (Japan)
10 3 30% strength sodium perchlorate monohydrate solution

in butyl diglycol



Stabilizer b) 0.3 0.2 0.3 0.2 0.3 0.2 N-Phenylurea DHC (200 S/cnﬂgrng@@%{)
59 131 51 ill mn 2) Bisphenol A diglycidyl ether (liquid epoxy) e a
3) Ca hydroxide ex Schaefer Kalk 4) Hydrotalcite ex KYOWTA (Japan) 5i 300
strength sodi um perchl orate nonohydrate solution in butyl diglycol 10 6)
Loxiol G 71 S = conplex ester/lubricant3 ex Henkel It can be seen that the
use of a) sodium perchlorate conmpqipdang b) N-phenylurea |eads to-
substantially 15 better stabilization than the use of N-phenylurea al one.
It can al so bPeb¥drorhdprimatdozbitidsty ammbkled \shertsakr2888@ by addi ng
one or nore additives. A mxture conposed of |20 100.0 parts|of Ngrvinyl S
6775 0.6 part |dExEarstearate 02AUGS/134 /2% |pafd [03/40x343 (r3/&6G|71 S6) 0.6
part of CH 300 [phosphite? (ex Crompton) | 1.0]|part [of Wssalilth P/|GY

250/ Al kam zer ||No@vinpar$ ©f75CD 3640020511 & ( . P0Gpariobf] Br@anleo gt abi i zer
was processed at(slggg N, d Ay olfls for 5 mnutes. The rgsultdnt mlled
sheets were usgd—er—aetermhattop—ei—ithe—-tal—eelgur—efi—theqm | | ed
sheet in the fagrm 10 of the Yell ompess. lindex {(Yl) |t ST 1925-170. Low YI
val ues mean go chngS?F?E%H oR—and (.f'eespecté.(‘ e?yg, é)r(ﬁ*(g/‘lg}cc&ei The
results are givgn in,Table & below o | o 415 4]0.4]0.2]0.2

Araldit GY 25092 1.0 ] 1.0

Alkamizer I®% 1.0 1.0

Stabilizer a) 0.1 0.1 0.1

CD 36-0020°

Stabilizer b) 0.3 {0.2]0.3|[0.2]0.3}0.2

N-Phenylurea

DHC (200 pS/cm) in 40 | 61 | 59 | 131 | 51 | 111

min

2) Bisphenol A diglycidyl ether (liquid epoxy) ex
5 Ciba
3 ca hydroxide ex Schaefer Kalk
Y} Hydrotalcite ex KYOWA (Japan)
3 30% strength sodium perchlorate monohydrate
solution in butyl diglycol
10 ®) Loxiol G 71 S = complex ester/lubricant ex
Henkel

It can be seen that the use of a) sodium perchlorate
compound and b) N-phenylurea leads to substantially

better stabilization than the use of N-phenylurea

[
(W3]

alone. It can also be seen that the stability can be

further increased by adding one or more additives.

A mixture composed of
20 100.0 parts of Norvinyl S 6775

0.6 part of Ca stearate



- 15 Table 6 Tests with and wi thout CH 300 phosphite') on mlled sheets using
the initial colour 1C (Yl) thermal test Wth phosphite w thout ) ,
Experiment HT/1C Experinent HT/IC Additive Stabilizer nunber (YI) number
(Yl) 384 29.32 6269 40.51 - 2-Phenyl 389 33.29 6271 45.08 Wssalith P
indole 390 25.05 6273 36.24 GY 250 383 35.84 6274 43.55 - 1, 4-Butane- 391
37.08 6276 43. 28 G¥250 QEOLOQIlg(l@3G i rE 392 40.21 6278 41.73 Al kam zer |
crotonate) 386 34.54 627 34 - Thiodi - ¥I ene glycol' bis- 393 35.15
6281 44.07 GY-850343- arrPﬁoCH3§90387h@§Pé“28339 40(®8 AFREBRF28 | crotonate)
387 8.38 6284 b7 kAt N B- fless393 th @@@Z%d/hﬂeamlrth P phenyl thi o-
396 8.77 628 3.51 GY 25 ure§ %%%@ .19 6289 37.99 - N phenyl- 397 22.36
6291 39.52 GY-25@3fea 98880389 3739.08 Al kani zer | 02AUS 35 7~ CH 300
= m xed aryl babkyaryrhospbft ergaxicr @wpldn)izd#t i s apparent that addition of
phosphites can give a yet further rise in initial-colour-based
stabilization 5 of the chlorine-containing polyner, using organic
stabi | i zer gaBnpeonkseatl an VUGG coduiimercdl bs afer Somimbatison. Table 7 -
Cbnparatlvghgxggghq%ant milled sheets were used for determination

of the initial colour of the milled sheet in the form

10 of the Yellowness Index (YI) to ASTM D-1925-70. Low YI
values mean good stabilization and, respectively,

initial colour.

The results are given in Table 6 below.
15
_ Table 6
Tests with and without CH 300 phosphite’’ on milled

sheets using the initial colour IC (YI) thermal test

with phosphite Without phosphite .
Experiment | HT/IC |Experiment | HT/IC Additive Stabilizer
number (YI) number (YI)
384 29.32 6269 40.51 - 2-Phenyl
389 33.29 6271 45.08 |Wessalith P indole
390 25.05 6273 36.24 GY 250
385 35.84 6274 43.55 - 1,4-Butane-
391 37.08 6276 42.58 GY 250 diol bis(B-
amino-
392 40.21 6278 41.73 |Alkamizer I| crotonate)
386 34.54 6279 46.34 - Thiodi-
ethylene
glycol bis-
393 35.15 6281 44 .07 GY 250 (B-amino-
394 38.38 6233 40.08 jAlkamizer I crotonate)
387 8.38 6284 17.54 - N,N’'-di-
395 9.36 6286 17.49 |Wessalith P |phenylthio-
396 8.77 6288 13.51 GY 250 urea
388 22.19 6289 37.99 - N-phenyl-
397 22.36 6291 39.52 GY 250 urea
398 30.39 6293 39.08 |Alkamizer I




10 Dehydrochl orination test on treated PVC powder at 180C Mxture 7/1 7/2
713 7/4 7/5 7/6 7/7 7/8 Norvinyl S 6775 100 100 100 100 100 100 ﬁ@p‘ﬂﬁqﬂﬂﬁ
(SPVC K value 67) Ca stearate 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 Wssalith
P(r)') 1.0 1.0 Araldit GY 250(r)2) 1.0 1.0 Precal 50 S(r)') 1.0 1.0

Al kam zer 1(r)41 1.0 1.0 Stabilizer dﬁ 0.10.10.10.1 CD36-0020") DHC

(200 S/cm in 6 v eql it gussa 2)

Bi sphenol A d|§%§0|é§l é@h %)é%/gfk é?g Qh%f%aqegj%fénﬁégggxide ex
Schaef er Kal k 4)FNdrotaIC|te ex KYOMA (Japan) 15 5) 30% strength sodi um
per chl or at gc MpRoLYdLRbAS ol Qi Aty Sholyeteblcaangbgesgen that the
use of a) sodium perchlorate conpound alone |eads to onl ¥ very slight

i nproverren¥St forrhest 2Bk ty devipdried SRkt HeasedbsEaby W@ﬁé@ﬂ addi tion
of any stabkl tBer ch®3AYee- %@ngﬁ@%@ﬁ§1ﬁéﬂpﬁerpﬁgéih esrGAALL30A- 86 899
PCT/ EPO1/ 14606 10.04. 2003 Patent Clains 1. Stabilizer systemfor

st abi | i zi n§EAREbYERT EoAParRMG NaFGIAFhefith c%n%?%%gpa«’gc ea58tg) one

per chl or at eos@l:l agandnb) at | east one or nore enam nes where the enam nes
have the formula (I) R O :

Table 7 - Comparative Experiment
10 Dehydrochlorination test on treated PVC powder at 180°C

Mixture 7/1 | 7/2 | 7/3 | 7/4 | 7/5 | 7/6 | 7/7 | 7/8
Norvinyl S 6775 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
(SPVC K wvalue 67)

Ca stearate 0.6 0.6 0.6 0.6 0.6 1 0.6 0.6 0.6
Wessalith p®? 1.0 1.0

Araldit GY 25082 1.0 1.0

Precal 50 s®¥ 1.0 1.0

Alkamizer I®% 1.0 1.0
Stabilizer a) 0.1 0.1 0.1 0.1
CD 36-0020°

DHC (200 ps/cm) in 56 | 71 | 67 | 96 | 57 | 60 | 67 | 87
min

) Na zeolite A ex Degussa
2 Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
! ca hydroxide ex Schaefer Kalk
Y Hydrotalcite ex KYOWA (Japan)
15 3 30% strength sodium perchlorate monohydrate solution

in butyl diglycol

It can be seen that the use of a) sodium perchlorate
compound alone leads to only very slight improvements
20 in stability compared with the stability without

addition of any stabilizer.



~CH~-XRZI 1) H2Ntn where n =1 or 2 and X0 or NRL, n Aﬂgqamﬁx
0; Rl = H Cl-C4-alkyl, C2-Ce6-al kenyl,z£6-C o-aryl, Cr- C18 alkajg
Cr7-Cl8-aralkyl; R2 (for n = 1) = Cl-C22-al kyl, C2-C22-al kenyl or aryl,
preferanhymﬂhmmyVinmheAédapmveprGmbﬂ substituted mﬁthB@m.&a)&99wdroxyl

Cl- C4- §-alkyl; or R2 (for n-=2 - 6) = Liynear ranched
Cl_22-a a%%@ﬁ%%gi/ m%ere approprlate interrupted by one or%ﬁ%égy atons or S

atons, where R2 (for n 3) may al so be C2-C3-al kyl - trisubstituted
isocyanurate and if X = NH R2 may-alseihedd 2. Stabilizer system
according to Claim1l, where the —perchforatesalt is a conpound of the
formul a N(CIO4)1 where Mis Li, Na, K M, Ca, Sr, Ba, Zn, A, La or Ce;

and nig 1 ét%lﬁlzéﬁpsggteﬁ 281t he ¥al18nGY PhModen SabididergSyst em
accordi ng to Qaim i where in the conmpound having the general formul a

(1) RL = netPQIYBRrs pheAPPrafdny 2todpgét AVENDED SHEET 37 2 AUG 4.

Stabilizer syﬁtéﬂazgég&§U5@b£@ §QYtogn@1alns 1to 3, where, in the
perchlorate salt Stabilizer systemaccording to

any of O ai e QCig?s§w@R% °Fh@°€8nﬁ88ﬂa§e§f the general fornula (1) are

1, 4- butanedlol bIS(13 am nocrotonate) or thio(diethylene glycol)

bIS((3 am nocr ot onat e 6. Stab Lizer tem cor ing to any of dains 1 to-
5, which al'% erﬁhg?% gﬁﬁmﬁﬁFFa Veb&?ﬁy%gégﬁaﬁ 1cLoaps and/or, where
appropriate, conprises at |east one or nore other substances fromthe
groups consi sting of thelpolyolé an

>:CH X—R? (I)

n

where

n=1o0r 2 and X = 0 or NR?,

n=3-56andX-=0;

R' = H, C;-Cs-alkyl, Cy-Cs-alkenyl, Ce-Cigo-aryl, C;-Cig-
alkaryl or C;-Cig-aralkyl; '

R? (for n = 1) = C;-Cy-alkyl, C;-Cspy-alkenyl or aryl,
preferably phenyl, where appropriate substituted with up
to 3 hydroxyl, Ci-Cs-alkoxy or C;-Cgy-alkyl; or

R? (for n = 2 - 6) = linear or branched C;_j;-alkylene,
where appropriate interrupted by one or more O atoms or S
atoms, where R? (for n = 3) may also be C;-Cis-alkyl-
trisubstituted isocyanurate;

and if X = NH, R’ may also be H.

2. Stabilizer system according to Claim 1, where the
perchlorate salt is a compound of the formula M(ClO4),,
where M is Li, Na, K, Mg, Ca, Sr, Ba, Zn, Al, La or Ce;

and n is 1, 2 or 3, depending on the valency of M.
3. Stabilizer system according to Claim 1 or 2, where in the

compound having the general formula (I) R! = methyl or

phenyl and X = oxygen.

AMENDED SHEET



di sacchari de al cohol s, glycidyl conpounds, hydrotalcites, al kaqu ’
nmetal /al kaline earth metal alum nosiligates, alkali netal/alkal ZMrm
“metal hydroxides, alkaline earth netal oxides or alkaline earth netal
(hydr og@n)ca‘itb@lhaleser sy shemakceariveng dceanypospghiaiss bl BetBei zers,

cantioxidantsgdiLl efs, tHla%E%%lo'r‘aQ:@ s31abi hi zeng of %@réﬁénﬁs and

epoxi di zed fatty esters. 7. Conposition conprising a chlorine-containing
polymer and a stabilizer system according to any of Clainms 1 to 6. 8.

Conposig i on @e£e1 di part gygtémrrazcoc‘r@arn@ctt@ iZgd di dhetms DasedsonwhB@eparts
by wei ght of chlorine- cgntalnlrgggp gﬁa t here arefromO 1 to 10 parts
by wei ght of “RReCORBRAPBHAS Fofben IEorgPhha al X )a%‘?'ld}o (1) and/or

(I11) and fﬂ@tﬁﬂt@n@@i—ol0b5smﬁr-bﬁuhkbc\i@t@mfat@° tdie tHies cdd oty eesal t. 9.
Conposi ti on corf} 8 g Cl ai,m 8, haract eri zed in that, based on 100 parts
by wei ght of 9EAFRF nBLESRE ﬁf“ﬁf’ﬁﬁrog “from0.01 to 10 parts by weight
of the conpounds of the general for rrul a (I) and 0.001 to 5 parts by wei ght

of the erch orate.salt ar esent 10. Process st abi in .
chl ori & cort & At ﬁ 9°pdl ﬁﬁ??? CCRAGAT o 19 |éq$l A ei‘n é%cgﬁd‘l"'ﬂéc% any
of Clains 1 absoys x{flséria appufbemlalt@r,l mmﬁi@mm@:q)blaycv@s AMENDED SHEET 38

42 AG 27 11, &Lpps g%ggﬁgtsc‘&gﬁg il g PMGA tocﬁl-%‘azf brﬁfPe é@ﬂ%ﬂr' zed by

a stabilizer syste rng'to of Clalns tabilizer
system f or s%lafb"#t@m:ﬁg ﬁﬁp@géh%@ﬁp@m ﬂgmq@cﬁapm f conprelviglat andast

a)one per Ch'&f@é@cﬁé‘ﬂdef a&B%hBQrst ﬁ@dbmg%l?r[c?s Migarbta1dBcek, M,
Ca, Sr, Ba, Zn, La or epend| ng on the val ency of

M and b)at @@%%lﬁ@%ﬂﬁékéhl%@é%& MPLE v sl UnRe 2T L heates, alkall

metal/alkaline earth metal hydroxides, alkaline earth
metal oxides or alkaline earth metal (hydrogen)carbonates,
or metal carboxylates, phosphites, plasticizers,
antioxidants, fillers, pigments, light stabilizers,

lubricants and epoxidized fatty esters.

7. Composition comprising a chlorine-containing polymer and a

stabilizer system according to any of Claims 1 to 6.

8. Composition according to Claim 7, characterized in that,
based on 100 parts by weight of chlorine-containing
polymer, there are from 0.01 to 10 parts by weight of the
compounds of the general formula (I) and/or (II) and/or
(III) and from 0.001 to 5 parts by weight of the

perchlorate salt.

9. Composition according to Claim 8, characterized in that,
based on 100 parts by weight of chlorine-containing
polymer, from 0.0l to 10 parts by weight of the compounds
of the general formula (I) and 0.001 to 5 parts by weight

of the perchlorate salt are present.
10. Process for stabilizing chlorine-containing polymers by

adding a stabilizer system according to any of Claims 1 to

7 [sic] to the chlorine-containing polymer.

AMENDED SHEET



m=0, 1, 2 or 3; R3 = Cl-Cl3-alkyl, GG s-alken 1, C6-CY |o-

(RS)m C7- C24- al karyl, C7-Cl3-aral kyl or Cl-C4-al koxy; R4, R5 = H,

%- A- aﬂleL,C@ﬁs@ieﬂgaﬁ&Oxys a:ampStiabirﬂg{ zg?zc S&?ﬁlc&m}m%éiéﬂgitabmaizédll
ereint conpou havi ng the general..for a (Il =, phenyl . 14.

Stabilizer 3@&%2?5%@6?&?%5 %ngﬁgli %cffr&}%@%‘?é{ye,gﬁ r??l?hrgs pgrkﬁl rate

salt, M= Na[e#aicK.and n = 1. 15. Stabilizer system according to any of

Clains 12 to 14, where the conpounds of the general fornula (I1) are 2-

phenyl i ndol e or 2-phenyllaurlindole. 16. Stabilizer system according to any

of d ai¥d. 15tabibizenhsyhtansforwstedidimioy itatlooeonpent@iniBgal soaps

and/ or, wher ri SQENLI SeSs east one or nore other substances
fromthe gr %gﬁg%ﬁgl' s??ﬁgrggwﬁeggoll%o slst AMENDED SHEET 39 021U8 and

di sacchari de2 edrehpeschypyatayradsnpdurtdrs farymnlst 3 G1Q@0 . avRare M is
net al /al kal i ng, ganh net alyy, abym gesi bicates, 1@l kal icd®etald ah kakipe garth

metal hydroxides, alkaliné earfh nmetal ‘oxides or alkaline earth ~netal
(hydr ogen) car lhat esdeRPRERE| OBaFBExYPACESY ofhdbpinds, plastici zers,

anti _0>O<|! dagt?o)t %&Ii@{@t @h?g‘a@ts tﬁlotr)_e: I o 1% @(@ﬂﬂiﬁi&z%é,ub}}%éﬂéﬂ QhéPdCI S
epoxi di zed fatty_ esters.,6 17, Stabjlizer systemaccarding to any o ai ms :
to 16, where ]a{%/‘?)%f)%p‘&?’fé"?%l&%ohﬁ?’@séﬁﬁ gﬁ@%@ipd{%ﬁnﬁ'%@r%{i on products

of phosphite with conmponents a) and/or b) are

4
A\ 3
H
where

m=20, 1, 2 or 3;
R® = C1-Cig-alkyl, Cy-Cig-alkenyl, Cg-Cig-aryl or

@ SR,

C7-C24-alkaryl, C7—C10—aralkyl or Cl—C4-—alkoxy;
RY, R° = H, C;-Cs-alkyl, or C;-Cs-alkoxy.

i ndol e derivatives have the general forrmula (I1) \ R3 (R4)- N (LI H wher e
‘08 as 2%
H

13. Stabilizer system according to Claim 12, where in the

compound having the general formula (II) R® = phenyl.

14. Stabilizer system according to Claim 12 or 13, where, in
the perchlorate salt, M = Na or K and n = 1.

15. Stabilizer system according to any of Claims 12 to 14,
where the compounds of the general formula (II) are 2-

phenylindole or 2-phenyllaurlindole.

16. Stabilizer system according to any of Claims 12 to 15,
which also, where appropriate, comprises metal soaps
and/or, where appropriate, comprises at least one or more

other substances from the groups consisting of the polyols

AMENDED SHEET



al so present. 18. Conposition conprising a chlorine-containing poI yrrer and a
stabilizer systemaccording to any of &haims 12 to 17. 19. Corrpo g
according to Claim18, characterized in that, based on 100 parts by wei ght
of chl ori ne- aatdt disiarghapdldarer],cdiwelre, aykydidyl Ocbdpband8, parts by wei ght

of the compgunds.of the genanal, f orpl e (1411 and LLoM0,001 10 5 parts by

wei ght of t he¥ perchrorateé sdl or St aBr 'zl ng
chl ori ne- conadumiing spdliyeeres bya lkeddi mptea biabkalzee systbnmatedrding to any

of Cainms 12 t l.qrd t g ungr.
product s Corrpﬁig?l;’l&d%%c %r?‘lk%i (Haés efeﬁpsrﬁé%é?l gggéggegg éti]égli:?ﬁ%er%%gytsﬁ em
accor di ng t omghglofl hmderiom@nj)zambor&a?t.esmmema@EEtrarboxylates,

phosphites, plasticizers, antioxidants, fillers, pigments,

light stabilizers, lubricants and epoxidized fatty esters.

17. Stabilizer system according to any of Claims 12 to 16,
where a phosphite is also present and/or possible reaction
products of phosphite with components a) and/or b) are

also present.

18. Composition comprising a chlorine-containing polymer and a

stabilizer system according to any of Claims 12 to 17.

19. Composition according to Claim 18, characterized in that,
based on 100 parts by weight of chlorine-containing
polymer, there are from 0.01 to 10 parts by weight of the
compounds of the general formula (II) and from 0.001 to 5

parts by weight of the perchlorate salt.

20. Process for stabilizing chlorine-containing polymers by
adding a stabilizer system according to any of Claims 12

to 17 to the chlorine-containing polymer.
21. Consumer products comprising PVC which has been stabilized

by a stabilizer system according to any of Claims 12 to
17.
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