; e3eCDDEt Hj H' N6NTO WD 02/ 072684 Novel stabilizer systemfor
stabilizing hal ogencontai ning polyners The invention relates to stabilizer
systens 5 enconpassing at IeastJmmmmﬂmlﬁmwmmate salt and at | east one or
nore conpounds fromthe groups t he enam nes, indoles and
areas, which are suitable for ' stahgdizd Ng hal ogen- contalnlng pol yners. 10

A hal ogen- cIR AH WML R4 yner, such as PVC, may be st afidT/BRPHAr of a
| ar ge nunber of additives. Conpounds of |ead, of barium and of cadm um are

particularly wel| suited.ta this purpose, but_ are .nowad cont rover si al
for environnent££5ﬁ§a§§ﬁgagﬁf¥§i§§5§§§%Jgﬁlﬁ$§§E555§H¥i3é§5ﬁﬁaﬁhtent (cf.
"Kunststoffadditive"[Plastics Addcainéapy, pRlyfieeghter and H Ml ler, Carl
Hanser Verlag, 3rd Edition 1989, pp. 303-311 (see also 4th Edition 2001);
and "Kunststoff Handbuch PVC' [Pl astics Handbook PVC], 20 Volunme 2/1, W

Becker and [TheBrimventCaph r%hs@¢sw@¢lagabﬂhﬁzeﬂi$Y©hem&985 pp. 531-538;
and KirksQt gL omy %‘& r?é;oé‘@dié‘aé’tf. &‘?@ ?hf Qﬂé"é’&ﬂ tﬁere?diéége 1994,

Vol . 12, Heat Sta | ZET S, . ere 1s ore
cont i nui ng W&rfmr%fwe@w&d%tﬁmmui ? SOBPIEPS t @PRFiseingyef ekBewhi ch

are free frospdmpges palhddl 89daadii &8s, |Whhals 408 HeepaboEndo30 one or
nor e conpounds e nlnes i hdol es and erchlorgte salt, are stabilizing

chl ori nePVC. 598t hif 1R s?%ﬁ%gﬁ%BEO?F% P9 RALY™PF®m t he groups consi sting

of the areas, and fromat |east one particularly highly suitable for

cont ai ni,ng I c sp ec is is seen by
way of é@an%?ggq¥§%. goﬁgéi# H#?éﬂl¥%gr ?gé%p%aren% ﬁ Y %%e use of the
organi c stab$¢ahellze®hbﬂy$mﬂd©feaahdr@e nhwbér eef adiidatiyeavenger
Véssalith (g %ﬁﬁ%&h&é3afff@&&esoihsaélhﬁVE£n&foft@Qahiaﬁt59@ to an

unexpect edl y astic extent_ when conpared with the sole use of the organic
stabilizer (PAXEifelarly weli suitedetofthhe BrEaAse. sPubi frger and of the

free_radlcaJn@ﬁ@&@@geéoﬁ@ﬁ®VQ@dl&&thofh@ns@k&nﬁ@ﬂtam1@@égbhgxa&e as
mxture 1 results | sur ynergistic rise in

SEZB:::§§. fﬁ%c?%%%n?g %Ag%EdPa?K§|veB?3vF8% Bgfrzer syst ens conpri sing

at | east 15 aﬁumnEspefﬁ@ﬁdiaieesaPlaandcb)AéﬁlteaesjonE.oGéuhterenanines

and/ or ondo! gnang! ot eRs ¥el Subfissenadoeg, hav Khecighmibas(l) 20 RL O

~CH~X R2 ( or - 6 and X
0; Rl - HPE-EBabkyl (see- Qﬁsalﬂéhyﬁdltﬁoﬂléoﬁiyb agd- Cl8al karyl or

C--CL8-aral kyﬂ(uns&t&EPfHQn&b&&h pld- C2818kkYLs f2n@BoR! koYl or aryl,

preferabky phenyl , where apgrogrlate substituted
Volume 2/1, W ecker 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
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30 with up to 3 hydroxyl, Cl-C4-al koxy or Cl-C9-alkyl; or R (for n =2 -
6) - linear or branched Cn-Czzal kyl ene, where appropriate interrupted by
one or nore 0 atons or S atons, where R2 (for n = 3) may al so be
C2-C3-al kyl -trisubstituted isocyanurate; 35 and if X = NH, RZ nay al so be
H and 3 where the indoles have the general formula (I11) R3 ~R4~\ N (I1)
H5 where m=0, 1, 2 or 3; R3 =H d -C%S-aikyl, C2- C18- al kenyl

C6- A 0-aryl @secd REYM dHf &t £24710l Katy| sedir-16) oway abRybxampa- {4 al koxy;

R4, RS - H, -CA- al ky or .Cl-CA-al koxy; and where the ureas pave the
general for rﬁ?ﬂ]%l?lfé') #/t%my}ﬁacw NES (%’ﬁ’?ﬁ‘r%"— Rﬁh‘ig @H%r‘ése{ QPOFh% or NH
R6, R7, R8 amtgd®ic isidalpehizert | ¥-piconkindol deandavt €0eH r&- C18- al kyl ,
wher e appropyf u i i o] roup d - | koxy
groups, C2-%%§g%%%§ %?é%%gélo-%%égéf%g%r %ﬁ%?g%r?é g ég %%%?S?%% with up
to 3 hydﬁoxylewmb/@g Bralcil sr &yl 9al koxgn greeisec GdEPodurkbE9l or _
C7- 0 o- aral kyly e @A e ComSaPsl ! et enbrom &6ute B2 rRY 8kganierma ring,

and the urea used may al so be a dinerized or trinmerized urea, e.g. biuret,
triuret or 1S®BHIizeRyHRBXGATRYH)1] soeyantihat ese30f ahdepesedPie reacti on
?&odugts Oiwgﬂﬁﬁﬂlizeﬂ gﬂgn@feﬁh@fEﬁé@—ﬁ@gﬂ&@@ss@évéﬁ@fgeeéﬁﬁ%né@rnU'a fl)
= 0 or . are _conpounds ere = ogen, hyl, et , . N-propyl,
50 propyl , TR THS Pab BT oM CREETR e For et bRLBPLIAERSI (RHHERGE or
benzyl, 182 (I064) Sreswldy inlaostypriieghysimaydishideeybe nrndodecyl,
n-tetradecylstQB?ffggecyl, n- oct adecyl, ol eyl, dihydroxystearyl,
tri hydroxystearyl " or"ricinolyl, R2 (for n = 2) - derived fromthe
correspondi ng R2-(0H) 2 conpound et hanedi ol, 1,4-butanediol, 1,3-butanediol,
10 2, 3- but anggli 0} v dn B1 88X 20EGEQE ng 1EOPLAL Y BB BLYE 0Ok zedi 81 k¥bRRE gl ycol,

trial kylene glycol,  tetraal kyl ene glycol, pentaal kyl ene gl ycol,
hexaal kyl eneCHREDFINGr dEet@BPY where al kyl ene = et hyl ene, propyl ene or

butyl ene;s t hi o(d) abkey| poecwl yeote, sqit hawdtrial kyl ene 15 glycol),
trithio(tetraal kyl ene. gl ycol tetrat hi o(pent aal kyl.ene gl ycol ),
pentathio(hexaaﬁiy?%n%g%¥§c%%§,Oﬁr%?ﬁ?aﬁ gmhﬂ%?ea§F29Feg8¥998thylene, or
neopent yl ene gl ycoandR2r (hoeasm = 3) - derived fromthe correspondi ng

R2- (OH) 3 conpound gl ycerol, tris(hydroxyethyl) 20 isocyanurate,
tris(hydroxyproggl) i socyanurate, trinethylol ethane or trinethyl ol propane,

R2 (for n = 4) vwheeej ved eramnhae baveeshenépaguiRe- (OM4) 4 conpound
erythritgl, xylitol, pentaerythritol, bis(trinmethylol)ethane or

bi s(trinethylol)propane, RZ 25 (for = 6) - derived fromthe correspondi ng
Rz- (OH) 6 conpound sorbitd®”, mannytol |or di pentaerythritol. Preference is
given to enam nes where RI\- rPhenyl. 30 The enanipes of the
general formula (1) may_ b preparedX y known net hods, by acyl ating and

am nating the corresportidhg R2- OH or R2-NHZ conpound (see inter alia DE-C
1,544, 768) .

where
n=1o0r 2 and X = 0 or NR?,
25 n=23-6andX = 0;

R! = H, C1-Cy~alkyl, Cy-Ce¢-alkenyl, Cg-Cipo-aryl, C7-Cig-
alkaryl or Cys-Cig-aralkyl;
R? (for n = 1) = C1-Cap—alkyl, Cy-Coy-alkenyl or aryl,
preferably phenyl, where appropriate substituted

30 with up to 3 hydroxyl, C;~-Cs-alkoxy or C;-Cs-alkyl; or
R? (for n = 2 - 6) = linear or branched Cy-Cao-
alkylene, where appropriate interrupted by one or
more O atoms or S atoms, where R? (for n = 3) may
also be Cy-Ci-alkyl-trisubstituted isocyanurate;

35 and if X = NH, R’ may also be H, and



35 Preference is given to ~-am nocrotonic ester conpounds and

a- am noci nnam c ester conpounds of the general formula (I). Particularly
preferred conpounds of the 5 general forrmula (I) are 1, 4-butanedi ol

bi s((3am nocrotonate), 2, 3-butanediol bis((3-am nocrotonate),

1; 2-di propyl ene gl ycol bis((3-am nocrotqgnate) and thio (diethylene glycol)
bi s((3-am nocrotonate). 5 Exanpl es of t e indol es of the general fornula
(1) are conpoupHsrwhene Rddol&Bthse ehbybenprapykorptieayl(rrallyl or
benzyl, and R4 = nmethyl, ethyl, propyl or butyl. Preference is given to
conpounds of the general 10 fornula (I11) where R3 = phenyl or phenyllauryl
and R4 hydrogen. Conpoundszof eneral formula (11) may be prepared by
known net hods (see, iptgr ial 2,512). 15 Exanpl es 9% t hese
conmpounds are indole,C@?’E;al e, 2-pheny||aury|indo|ef )allylindole,
2- benzyl i ndol e, 2phenyl et"hylT ndol

2propylindol e, 2-butylindole and

, 2-nmet hylindol e, 2-ethylindole,

- phenyl - 5nmet hyl i ndol e. Preference is
given to 2-phenylindol e and 20 2-phenyl | aurylindole, and al so
2-nethy|i§dole %nggethylindole. 2-Phenylindole is a particularly preferred
conpound of the genéral formula (11). 25 Exanples of ureas of the general
formula (111) ame=cOnpdundsovhdre R6, R, Ra or R~ - hydrogen, nethyl,
phenyl , benzyl, zphenethy] - r [o) drpxybut yl .
Preference is g%{vgﬁ@'t oacg%gyu%&gf%%%?lg h%y}géelﬁ%%/glé orfu ra)b%llis?) where R6,
R, R8 or Rq - phenyl or benzyl. Conpounds of the general formula (111) may
be prepared by known nethods (see, int lia, DE-C 746,081, Italian Patent
386, 750) . Exanpl es of these conpounds<§§§§&€ urea, N, N -di phenylthiourea,

N, N - di phenyl urea, N, N -di benzylt hi ourea=/ Ny %)di benzyl urea
N, N di met hyl t hi ourea, N-benzylthiourea, N, Ndi befzylthiourea and
N, N, N - tro benzytthequaeRarM N C,-6 dapheryllgeanicdiog.aliidsyet and triuret.

Preference is givensto exappl €s havi.ng phenyl gn? respectively, ethylene-
and propyleneurgaﬁq%na grsgPﬁiN@gﬁgﬁﬁyégbx ethyt %?Eﬁ’aﬁﬂé
tris(hydroxyethyl/propyl) 5 isocyanurate. Particularly preferred conpounds
of the general f{orpul anEl JLLaar 8aVeNendl BReryLHhiraured and Ayphenyl urea. 10
The perchl orate saﬁés are kngwn taoet he pf%rsonaski I eg1 ianrtt hgjart. Exanpl es
of these are those of the formula M Cl04)n, where Mis Li, Na, K M, Ca,
Sr, Ba, Zn, Al, La or Ce; and n is 1giéb:r 3) dependi ng on the val ency of

M Use may be nmade of these perch&%ra sak®s in 15 their various comonly
encountered forms, e.g. as salt or "W§ siNTtion iflhater or in an organic
solvent, on their own or absorbed ofjea sispport, such as PVC, Ca silicate,
zeolitesl®dr hydrotal cites. Exanples of these are perchlorate salts

conpl exed or dissol ved using 20 al cohols (polyols, cyclodextrins) or using
et her al cohol s 05 ater al cohol s or crown ethers. EP 0 394 547, EP 0 457
471 and WO 94/ 24 8% descri be ot her enbodinents. 25 It is preferable to use
sodi um perchl ordt e ©r Popas¥Hum perchl orate. The invention al so provides
combi nations of gthegtl 3bi khaCk Sy 5hagBcABERAERISSENTnE! ah6RALr NG -0
perchlorate salt and at |east one or nore conpounds_fromthe groups

consi sti#y of tHe EonpouRdsYes Whergem@PaCPrdRHs SupEidutEd wish (111)
with at |east ORgaebxHI grotiper aganvenic 0ol s Bk | yasues, stalk, i zers.
Preference is giyen t pgly I s _and/ or _di sacchari de 35 al cohals, yci dyl
conmpounds, hydrBKEFBV es Ce TR AEES / (PRXIS APROPTAATS FoS1S SRS and

al kal i ne earth wetal ual twi Aokykdroalds andl/idd €rsC,rellall sobpsxy al kal i net al

and al kaline eapl R, it ab, CODAYRAS, 1S UGN BScOXI3881319 and two
25 substituents from R® to R® may also form a ring, and
the urea used may also be a dimerized or trimerized
urea, €.g. biuret, triuret or 1,3,5-
tris(hydroxyalkyl) isocyanurate;

30 and possible reaction products of these.



hydr oxi des, lubricants, plasticizers, phosphites, pignents, epoxidized
fatty esters and ot her epoxy conpounds, antioxidants, UV absorbers and

| ight stabilizers, optical brighteners and bl owi ng agents. 5 Particul ar
preference is given to epoxidized soya oils, alkaline earth netal or

at um ni um soaps and phosphites. Particular preference is given to those
conponents which are suitable for produédi ng physiol ogically nonl0 hazardous

products. Exge®hssedfo ﬂdﬂhéleﬁéhlﬁégpéﬂeﬂﬁé §énkbas typRuase(rysted and
expl ained at ,a |l ater stage beIOM/é Fﬁﬂdbook of PVC Formul atin 8 by E.

J. Wckson, 55nh 950 NR) 2FSoReMPRBUFTOFRETE 83 Tl BRI i "Bdhent No.
7, Scientifletﬁpnn1h£§30ﬁpl Foed-o86by1; EDutPol yokse-badydli saeehari de

al cohol s Ex ounds. of this type are.22 | ycerol,
pentaerythr??%# fdlé%%?G%PyYﬁf gﬁyftrngﬂYQe?§tR¥$?%?{ Prigggﬁylolethane,
bi s(tri mst hyhot pt bpangyocpplyvingthmlbekpl, b+8étylmenhygbdeeyhane),
trimethyl ol ppo rs ohgl th 1preference is
given to pen%ag§€?% ?g? Frﬁgggﬁ ?%?brgpgﬁggée§§%ft§?8¥nd the disaccharide
al cohol s suc@lbxdnexbstearxétlték xﬁdoszstgﬁrvio¢r ahdiapbéglPaRatinit. It

is also possipbe Ho=ugg 90&¥9Lv§ar995m éHEhcé§r§9péﬁ&@hb°h?5V6HW5 manni t o
syrup and maltitol syru es of the anmpunts of po Iyols used are

from 0. 01 toc?@p%%?@seﬁ aﬂéﬁb%& hddahraaeediry . fioﬁ1buIaF8 201parts by
ﬁelght ﬁmﬁ i B, @abﬁtaﬂ%?ioiéom1@ ﬁekanéalpartﬁebpemeyghhe bageﬁlonlloodp?rts
y wei ght of PV 5 | c 0 se _conta e glycidy
group -CH-( fk ﬁeﬂﬁ ééyggio EEP 3E§§e§8 %gy ﬁdeaegFnggV;ePS car bon,
oxygen, nitr@ggoobr sehphailkglens, géytbér hbxaelhpﬂhnefgmycaﬁd R3 are
hydrogen e d B3 together
oo (G ot S bEY Pn ke R oBRC= e En 1 Bheh BEBRUEA obC 10%0 or 2.
It is preferb%tﬁlﬁﬁeuséhgpyéié&kYé@ﬁﬁoghﬁ§OEQV|ﬁgthmg tﬁnéﬂkﬁﬁépegroups

However g t gﬁy@$§p p@§§tﬁh8(t@tPEb@ﬁ&@Eﬁet819§819|YEbQYEtﬁquoundS havi ng
one, three or nore tional redonlnant %
he

e O P okbesbloThenamynattly made 8f
term nal epopyeterpblpdshare aukpeéably athyeaﬁé Oot ﬁabpenmyebaeably from

0.1 to 50 pa§£¥cg¥ V\ﬁtg advang)ag_eog fqoggo%r ebc f‘-‘{’é%%@(d“ﬁé,ght and

in particul ronflto arts based
FwdrotaIC|teE Tﬁﬁﬂaheqmpaundogbyserpém Drlshbyéroayp@hmdé is known to the

ki | I'ed yp 3, 00,100, EP 0 062
515 and 10 o8/ 35T88 - ebolnas MYaNBHE BN L AP vE TEh ey e

oun
descri bed bytrh@etbyl@%ggbagén@ratrﬁﬁﬁﬁhy ofpropagpB+R_ ((Epr)n2=(4b- ) x~b
~ d H20 , whergeMdeq QB@mOEh@DESrQEsbBﬁdﬂﬁbahg—§@ﬁﬁ£&§ﬁq&ﬁﬁﬂithe group

consi sting of Sn
9 r&@hrltol, Xy%ltOE pentaerythrltol
bis(trimethylol)ethane or bis(trimethylol)propane, R?
25 (for n = 6) = derived from the corresponding R%*- (OH)g

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°-OH or R*-NH, compound (see inter alia
DE-C 1,544,768).

35

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

formula (I). Particularly preferred compounds of the



MB+ - Al or B, An an anion of valency n, b is a nunber froml-2, 0 < x <
0.5, dis a nunber fromO0-20. Preference is given to conmpounds with A" -

OH, Cl0Q, HC03-, CH3C00-, C6H~COO , QO3 -, ( CHOHCOO ) ~'- , ( CH2C00 )
22- , CH-CHOHCOO- , HP03- or HP092- ; 9 Exanpl es of hydrotalcites are
A1203 6wMg0 €02 12H20 ( i ) , ~ I\/gg.5A12 ( OH 13 Co3 3 5H0 ( ii ) ,
4Mg0 A1203 CO2 ' 9H20 (i i i ) , 4w®' A1203 (€02 6H20 , Zn0O 3MWmyO
AL203 002 BefR01a8d-A00 IW90arblE0d peRBncRs BH2DLs (BVery particular
preference iS given to t m%é i1) and _(1ii). Zeoli

(al uni nosi | | BBLBECEPLRAR Fl ? r@uaﬁaﬁéﬂOéfbaﬁKBrPWéne§F9ﬁ0ﬁéF§|s} 10

ghgge) mai/ be1dgsaﬁpbagymxéntehglizabhowlaq3gaﬂ@hﬁbrbabﬁat@Ml\/KK1ﬂa [th6.610|2 ) X (
[ y] ere n.i e,on t ion is an el enent
of the flrst\?/gﬁeggmgﬁﬁerrgﬁﬁca}g Elsggc%mégoﬁro 'i-_? ‘My, Ca, Sr or Ba; 15
y . x is® nunber fromO0.8 to 15, preferably fromO 8 to 1.2; and wis a
nunber from r r from olltes are
sodi um al um %oél%fjﬁggt eg Epe %Rd%%rersm ae %& %a%%&fa%%g% (Iﬁ

[zeolite A] coNROALES @@ge R’ NaXne#hpl HoethXl = Bebpiial ogbanyu og
[sodalite] ;4 16Si H20; _

Na16A116S12q &Jg% %% %%gzgﬁaleﬁldl Si 32 @L’% ggggl l\ég%%QG%EBG ~384 250
H20 [ ZeO11t eb\qtyl NREEAEEEBLEp6E3g4ven26s MRorprasisi o€ xhe opmeselt he

zeol i t esywhi gBra@anabe Ipnepaced RY paphéal106-COABAEL Eat¥ghangg /f i he Na
atons by Li %t ns, K atons, My atons, Ca atons, Sr atons or Zn atons, for

exanpl e (Na, PRFTPIRP10s12206g © 20 H20 : Cag.5Na3 [ (AL102} 12 (S102) 12]
30 H20; K9Na3 [ (A102) 12 (Si 02) 12] ' 27 H20. 30 Very particul ar

pref erence i 0 ol a eqgl e 2 e rotal cites
and/ or zeoli tegg]b\é%gd% Olyaté% e%%ﬁ:arllt 2%5%1%091' Qanpapleyé )ég)c?%f? parts by
wei ght , expebyehppymomgth@dﬁo<gamsmyzewala@ma amE-iCh 8;ﬁ£r,t5|lt2t)l ar 35 0.1 to 5

parts by;ywei g%mpa@%e@foehégg 21! Esuhﬁsw%'&h&n%ﬂéa' 99 ehre &%&ﬂdyl@

polymer. Fillers | ers such as cal cium carbonaté, dolomt
wol | ast oni t e2-RRGRELILaRTEALAE0 L RagResilimlipeods dé -Penzvdirsoleghidma cl ay,

talc) glass bh@h?&etﬂ[y&iﬁdb@édsz w@%yflllmmem Qaetm@tﬁbawéiesz-or net al
hydr oxi des, 5 car?on bl ack 9 rock rou ﬁ_a y spar, glass fibres,
Hierd

talc, kaolinPERRYIALFR1Er &2 u l"aeﬁ‘&’éi o chal k ( HANDBOOK OF
PVC FORMULATHNGhyEindo1w. clPserﬁer.énlme sl @yLv&nSmms 2 ~ipheny 15981 ppnd93 -

449) and, el gt agelng 139604 S nGLARCHENEUGH 48D _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 RS, R7, R® or R’ = phenyl
or benzvyl.
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'-



10 Kunststoffadditive [Plastics Additives Handbook], R Gachter & H

Mil | er, Carl Hanser, 1990, pp. 549 615). The fillers may be used in anounts
of preferably at |east one part by weight, for exanple 5 to 200 parts by 15
wei ght, expediently 20 to 150 parts by weight and in particular from15 to
100 parts by weight, based on 100 parts by wei ght of PVC. Metal soaps 20
Metal soaps are primarily nmetal carboxylPates, preferably of relatively

| ong- chai n C@iﬁﬁ%ﬂ?l@u@ﬁid§neVthuEQQWQn§X@ﬁPﬁ§étOfP%Qﬁé@eﬁ&é gtearates,
ol eates, palnjtates, ricinglates, édrox s ear ates, dlhﬁdroxystearates and

| aurates, andt%FRotolexamRIgRdNakipg BReDEl 3ndy | YePHeChoVEI¥hai n al i phati c

or Sronaflc @ﬁEﬁDﬁﬂé+Caﬂﬁlﬁﬁopﬁmgheaﬁeapeén@.aEsﬂ anoplonhc ac:d _butyrhc
aci valerigc. a exappi ¢, aci iC | oxa Ci oni ¢ acid,
ol ef i ¢ aci oL AREROEAET ERYE) 208 28 PE S Fkd o R RkpPL P8Py T pi ¢ aci d.
fumari c 30 atsd¢yapurateaci d, benzoic acid, salicylic acid, phthalic acids,
hemnmellitic acid, trinellitic acid, pyronellitic acid. Metals which should
be mentioned are: Li, Na, K, My, Ca, Sr, Ba, Zn, Al, La, Ce and rare earth
metal s. Use B&riiculaglenprgiatgedorosporndsedf syher geseralnfrmrés, such
as barium zi per 8} aRiéi HeKS-dNBABASH UAL 81,PEa SERYI Ll BRERy162k4AI, unT Zinc
stabilizers or caIC|un1nagneS|uniz|nc stabilizers. The netal soaps nay 11
be used either alone or in mxtures. An overview of comon netal soaps is
12 (iggg)i n.oul Irglgeinpéramwﬁé@eeshatgf ?kadmﬁbwhatochngi pbfmonSEhiEded Vgl : Alg
pp. et seg e.neta aps or tures_of . these e use
i anbunts ot FBF A5 EnpREINEL081 0 o LABCRaRTE YOHE: Gfi EhEx SRATBIR y 0 01
to 8 parts by (QkOGht , wharte duliar DL ,piNef,eKabMg,0.085 1Srr .5 Baar tZs,byawei ght ,
based on 100L%a6tscgy YE&9At 5 af 1 PV ? %03 é%éna?ﬁ oﬁ”@h@'%ﬁhbﬂ% earth
met al conpounds For the purposes’o res ention ese are mai nly
t he carboxyl @fe- o@S@h@aﬁcbésméé§cpﬁbébeaﬁopércb&PraF§oSééﬁﬁesaondlng
oxi des ofs, r@ﬁ@ﬁﬁtbaﬁiausléoRMQthléﬁéoﬁﬁté@ééoﬁékﬂ§ M.yt uges safi tt hese
with organic acids are als 0SSi les are,Li OH, NaOH, KOH, CaO
Ca(OH) 2, MyG* Mye R Ut‘s?{lalﬁzwaﬁffcﬂ%m B0S SRR FyEO3VERNd &Pso basic
car bonat es, shebr aswiagnesbaoabkd andahuﬁppbet andhaksopi/at,t yeacid salts
20 of Na andsoilcatén tgglc@se of ﬁ 5@%& g rth arboigga%?st d LN
carboxyl ates™ 117 TS al s OSSIB| “toYus8 "8dGUctE " of *ThE St M OH) 2
(M= Ca, My,ate perZh}Qrebecaaﬂed torpilbasddbrcdnpeondsd Lsiagddition to the
stabilizgys a EBﬁQiQQ &Bﬁsbn&?ﬁ&b@@xtklhé%Zérpﬁéﬁﬁbaggﬁ elr0 use alkali
nmet al carboxyl at es i ne ear car | at es “and/ or al um ni um
car boxyl at es2l¢ohe %aﬁ?seEiﬁﬁpﬁé§OBP1§o§§lEF@WPUSFhééﬁts are: fatty acids,
fatty 30 alcghobsagmvsnan waxo Lahtyvackddenbepa,2BBovayescramede waxes,
chloroparafflns cerol esters and al kaline earth netal soaps, and fatty
ket ones, and°&PEH ?%Qoﬁﬁﬁ?PEﬁnts or comnbinations of the lubricants, |isted
in EP O 259 783. Stearic acid, stearic esters 35 and cal ci um stearate are
preferr S anpplLe i I ose
fronlthgﬂ%ol#gm}% Egéérgbiédgélx ur258§H gg?kﬁigkg%%hgkg?O%agggc
preferably dpepck ﬁy@héxyl di i sononyl and diisodecyl phthal ate, also known
by the 5 common abbr evi at i ons DOP (dioctyl phthalate, di-2 ethyl hexyl
pht hal ate), DI NP, (diisononyl phthal a Dl DP (di i sodecyl phthalate) , di
(nCo- ClZ)phtﬂ%?a%é ¥englgn f%?@]pé@Véﬁ?soFOQPFBEEPPEsdPéaFﬁﬁkyI|c acids, in
particul ar est@bslDieadspseemazehabmpaeSsﬁbaatc1aalsd oh@ preferably

di_2_eth¥4h66¥£cggépg & gggtdllgootheas B&L®5r 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



C Trinellitic esters, such as tri-2-ethylhexyl trinellitate, triisodecyl
trimellitate (mxture), triisotridecyl trinellitate, triisooctyl
trimellitate 15 (m xture), and also tri-C6-C8-al kyl, tri-C6-0 o-al kyl,
tri-C~-C9-al kyl and tri-C9-Cll-alkyl trinellitate. Conmon abbreviations are
TOTM (trioctyl trimellitate, tri-2ethylhexyl trinellitate), TIDITM
(triisodecyl trinellitate) and TITDTM(t7r||sotr|decyI trinmellitate). 20 D)

Epoxy pl aszI l ﬁygebmgetsese_u%rrecphg@ar ﬁl}gs%ﬁ@ig@réedp%md&@seg ]fatty aci ds,
e. g, epoxidized soybean oi sc¢ri bed under poxi di zed fatty
esters). E) Bd gé‘tlldé grga%ttpfe @5ﬁ¥§n€§’t§&t i TGt erials for
prepari ng polcym&bamdsl asairntmomrdanarse UR5 athisoaideasy lamel émgilﬂ:, such as

adi pic, phth l.ai ¢ Q. - aci i d: _diaql ropanedlol

1, 3but anedi oli'l'It % %%%tr%’lhe %&l,%% ,%’F%g?lgﬁglﬁr% %n?ecl)ogént ﬁ%sﬁljgy ‘and

d! et hyl erfe g[P;a@'@IlCUIi)aergihma'n@eesitselgsive@ deof iamoxiichi zefd tSIW@e Oe§tser s is 30
given in the, %‘a\i‘ifi’%’eméa%%d meE%S_LC %%n%%%ﬁ%h%%tp%t %fnqaes 5 fp\fﬁh tds Pl astics

Addi tives Han Chapter 5.9. 12. "Exanp ese
phosphoric esters are tributyl phosphate tr| 2et hyl butyl phosphat e,

tri-2-ethyl hewltlphqeph@txefe%%ntc@ Gl grieRiho RN &ldtnpotrediddy | hexyl

L cr oyl phiERRR B2 AR RoRpe FROCHRIES PhVES P e

hydrocarb@nsh(apajraifofusn@rold)lcl'd)sdrocarbons 1) I\/bnoesters e.g. butyl ol eate,
phenoxyet hyl ol eate, tetrahydrofurfuryl oleate and al kyI sul phonates. 5 J)
A ycol esters, e.g. diglycol benzoates. K) Citric esters A definition of
these pl ast i Exzard esn@ fexdidiitéonal]l dempsarentar @ fgithdrs ibype are

" Kunst st of { addiioee audd ey%aela%dlw@duetes Shad?, A edit Ml er, Carl
Hanser Verlag 3rd Ed Chapter 5. L’ﬁB - 415, and in " PVC
Technol ogy”, "#endbopk: &f; PA’IOnFEd-'mﬂEI@é\ﬂ"erbYP | I- PYgksqh, J@® - 170. It

is also ppsswb_lleyt Q mgn wew gored, didofereid S@J@iﬁulcd Z5sumekix The
pl asti ci zers may be used Il%da unts of, for e to 20 parts by

wei ght , expeali ent Iysfﬁeln& eiﬁelféh‘t e 106Parts by wei ght
of PVC. Rigid or semrigid PVC conpri ses preferably up to 100, particularly

preferably ug tlg Ax Ha @1%%f[éc(ﬂa§:§rde éq_ grhogos pl asticizer. Pignents

Sui tabl e sub rker. Exanples of inorganic
pi gment s ar e ERe0®1 g5 gfemos sidded cpinonnds cdhitirmsoxiviee &8%S04, zinc oxi de
(zinc whige) ARddridiho it 11PN QL ard dpp eyt phgat @) . car bon bl ack,

gﬂe'%ﬁ:%
carbon bl ack-ti,tani um di oxi m xtures, iron oxide pignents, Sb203, (Ti,
Ba, Sbh) 02, érmnt%rﬁél}gl%h tr medi ko kqthened cobal t green, Cd(S, Se),

ul tramari ne 3;(1shlt&ﬁméi)}@mﬁlgﬁdﬁarw)ga@idayphgmntﬁc&ﬂﬁalazo pi gments,
pht hal ocyanl ment cri eryl ene nents,
di ket opyrr oI Ilé“epﬁi@{ hlter%??ﬁ](f an&‘rﬁlg%[ﬁw 1% gf?l?é’het ulqcébr’f

m croni zed fcsmmalrs adlcdhodreef erred. M xtures of various pi gnents may al so be

35 used def. ﬁg}&eer I [ ﬂg_ea 1 he "Handbook
of PVC Fo?rml%af!t |ryr11'ltels%n q#%ff\#r o) %egﬁde% o nefs or 'k, 1993. 14
Phosphat es ( &Y %@r@qi:@rmmﬁmrs(ﬁr@éald)a gtérﬁcdl;ﬁﬁf‘scﬂrﬁazfﬂé%e are known
costabilizer %1fdaihoqf§ QUM GO MAIPI NG IR ARSI - ariX gl Bso Of td hesenar e
trioctyl, trkﬂec rldadecyl tritridecyl, 5 tripentadecyl, trioleyl,
trist earyl 6% cresyl , tris(nonyl phenyl),

tris(2,4- tertIhLutL)sI raal*leswlp)osmdb]ler itayajm@cyllyqjhcss,mmse, smcﬂerasui tabl e

phosphat ard qu ial hites, such
as pheny?élo tfl Ssa;P "%r%lecy 1 %yur‘?yl Eyéalecytiaé “ditridecyl,
phenyl ditet Ea@e@}les mfem}le (ﬁn}@emtesdelﬁ/lthe)mwllycﬂlqohmgd amcﬁmorBi phenyl ,

undecyl Bi phgny, t%O%CéJa\ dHd d%@arﬁ!&%?&#l tieﬁérﬁ‘d@ci”t@' phenyl ,

pent adecyl Bi phenyl henfi st'ear en | "and dodecy!

bi (2, 4- di - t @0t PBEEH i emﬁl)g%@s%amepmlﬁé Imsfé hefe at&o be made
of phosphat epaeftsvari aies i, Wafed ¥R SL0E ghrdLtvyAaRReryn i P opyt ene gl ycol
di phosphjte, polydipropyl ene glycol phenyl 20 phosphate,

tetranetf | ol cycl ohexanol decyl di phosphite, tetranethyl ol cycl ohexanol

but oxyet hoxy etliyyli ddilpespiuiurels t et r amet hyl ol cycl ohexanol nonyl phenyl

di phosphite, bis(nonyl phenyl) di(trinethyl ol propane) di phosphite,

bi s(2- but oxyet hyl) di (trinmethyl ol propane) 25 di phosphite,
tris(hydroxyethyl) isocyanurate hexadecyl triphosphite, didecyl
pentaerythrityl diphosphite, distearyl pentaerythrityl diphosphite,

bi s(2,4-di-tertbutyl phenyl) pentaerythrityl diphosphite, and al so m xtures
of these phosphates and aryl/al kyl phosphate 30 m xtures of enpirical
conposition (H19C9 C6H4~) 1.5P (0012, 13H25,27) 1.5 ~r ~C8H17' C6H4- ~-~ 2P
~| - CgH170~ (H1909- 06H40) 1.5P (~C9, 11H19,23) 1.5




| 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 ampunts of the organic
phosphat es used, or of mxtures thereof, are fromO0.01 to 10 parts by

wei ght, advantageously fromO0.05 to 5, and in 15 particular from0.1 to 3
parts by weight, based on 100 parts by weight of PVC Epoxidized fatty acid
esters and other epoxy conpounds 5 The $tabilizer conbination of the
invention may additionally and preferably conprise at |east cone epoxi di zed

fatty acid eshese Pomsabhethenpaunddyhegeoape esngchadH s,of fatty
acids fromnatural sources (fatty acid glycerlde , suc Sgya oil or 10
rapeseed oil . Fbmever it is also pOSSIb|e to use synthetl products, such

as epoxi di ze i sqQ_be nade e de

polybutadieng 8¥pgf§eg%p¥ek§ CaF%BEs red &t so’ g %ﬁr a%PqPﬁuEroxylated
form or of gtymsdymabeyluheranboghyofdm dIBintEst I@a’tﬁ}ﬂyair@w,hd%m- or
copolyner. Ti §Sﬁyﬁ?ﬁé¥nc8§pﬂeEﬂgl”ﬁﬁdahs0 BEEE Qﬁ@?eaﬁ " &E§0 an al um no

salt conpoun Im thi's connecti dn see A-4 031 anples of

total andunt §508ethAE apexyCHoRRam®E usdh~ §He“%¥@ﬂeﬁth?e§tbﬁé§§t 0.1 part

by wei ght, fayqe¥gaR! 8ndOnfpeihg & be 20 parts by weight, advantageously
froml to 30_and In particular from1l_to, 25 _parts by wejght, based on 100

parts by mel6Et16fPpﬁfﬁrﬂﬁgﬁoﬁpdﬁﬁﬁsgégcAﬁKQISP@HOHBﬁépH Nobg, twoy,
2,6-di-tert- buhytlénamtbybupbengbweabkylhhl@geamybpbaa@hbleelg
2, 4d|octylth|oneth§5 6-tert -buaﬁ % atsd hédrog |n%([§1[r
2, 6-di - t ert - Bt HF B> FetRoR§FHndnsr? H dFSQVPE 8§ PRVSGCpRERY |%§
2,2' -thildbi s¢8 B0reefunbutphad- gebhyplsphenol ), al kyl i denebi sphenol s, e g
2,2 -nethyle i $(6: Y Lghgn z nds, e.g
3,5,3,5 -te??gtg%tptgaBP9H5%k3§h§§r%x?glge%%%ClB?E xbnﬁﬁﬁygﬁybenzylated
nalonates el av1agoe¥aaééyp groupes (3, 5-di -tert-butyl -2 35 hydroxybenzyl)
mal onat e, hY@h@XMiﬂ@ﬁﬁib @é@ﬁﬁblf(:%heet@rmlnal egoxy compounds are
1,3,5-tris(3 gl-t t butX droxybenz¥6) trlneth aﬁnze
triazine conBbEhEES Ygatz £8F%0 t&lﬁ@F&ap eéefé Yoitresy £
gydrOEy?njl|pgité By5wéﬁg?2|nagvahmggb@n?ugsfaad phespBonipees.s eﬁg I

i met hyl 2, 5-di utyl - r.o Lp ate Lacy anl Rhenol s,
e.g. 4hydroxyFa8£g |8de¥l Fers é% bef% g %8 ePF buty %g)
hydroxyphenyﬂp@rpproa|byawedght of PVC.

beta- (5-tert-butyl-4hydroxy- 3-net hyl phenyl ) propi oni ¢ aci d,

bet a- (3, 5di cycl.ohexyl - 4- hydr oxyphenyl ) propi oni ¢ acid, esters of
3,5-ditert-béﬁéEQ&éﬁ&ﬂEﬁiyphenylacetic acid with nmonoor pol yhydric
a|93h0|52%anﬁﬂescﬁémb@b& 3mpoditeloh b Rkl 4ohpdieaspRenKHndiorioni C
aci such a

NN bis(3, SohPt B EKRR PSR R ar ScFondRFFEE BATEPEERethyi%he i ne,
vitam n E (tt8opheénol 10andE®eli V&R 84S, akldxiwr 83 /@01B1ke anti oxi dants may
al so be used S I a I u 0 ar gard
BHT and Naug goégﬂgﬂﬂg EEBQ tﬁé EBH%%t%%%ﬁE%S% %qf%eng ?%&l aﬁgékgggd are
from0.01 tobYOtbarf§1%9WWE9gﬁ?neé@#aﬁpégﬁd@sIy from0.1 to 10 parts by
wei ght agwl i g2parifcybay,f(emQ, 1.ty 2005 parts by weight, based on 100
parts by weight of PVC. Wabsorbers and [iaht stabilizers Exanpl es of these
are: 2-(2'-hY8FBKyphenyl )benzotriazol es, such as

2-(2' - hydr oxy?'5' =nmehbybphabyk) 025 thenmet kil az sl ec ely diroxy ez epfrrirones,
esters of uns stl r.substituyted benz aC|ds such as 4

tert- butylphg Flggﬁngpgtg% ﬁghy%tsallcy %{% acrylates ni cke
conpounds, oM'Waﬂ1HéSQrsBch as 4, 4' di octyl oxyoxani | i de,

2,2' -dioghyl guy e xani | i de,
2-(2-hyggoxyghenéf)a?gQESB%r?g%?#§§l93u h as

2,4,6-tris(2- hyd%o%? 3- perbesx fERENY-E- 1, 3, 5tri azi ne,

2- (2 hydr oxyp4=zogt ¥l gxgphenyl) -4, 6- bi s(2, 4di et hyl phenyl ) - 1, 3, 5-tri azi ne,
sterically hlndered am nes, such as _his(2,2,6,6-tetranethyl pi peridin-4-yl)
35 sebacat e, %bi st8, 2, Bu@bFétﬁ§ﬁ@tHypﬁlperldln 4-yl) succinate. M xtures of
the UV absorbeéSeaadb@rlblghben to compounds with

35 A" = OH, ClO,, HCO3; , CHsCOO , CgH:COO , COs3% ,
(CHOHCOO0) ;%7, (CH,CO0),?", CH,CHOHCOO , HPO;  or HPO,% ;



stabilizers may al so be used. 17 Bl om ng agents Exanpl es of bl ow ng
agents are organi c azo conpounds and organi ¢ hydrazo conpounds, tetrazoles,
oxazi nes, isatoic anhydride, and al so soda and sodium 5 bi carbonate.
Preference is given to azodi carbonam de and sodi um bi carbonate and al so

m xtures of these. Definitions for and exanples of inpact nodifiers and
processing aids, gelling agents, antistas, biocides, 10 netal

deact i vatorsExgﬂbqggl olpr hgh&-geggalt@sag@er et ardants anti f oggi ng agents and
conpati bili ze S are}@% ven in Kunststoffadfll tive" égPI as |cs Addi tives"],

R Gacht or / HALap3 1M - (G F<Befsét) vi9agl 8P and O {dd9 -and 2001,
and in "Handhmgbk - afl ,&0Iqosi- 9EL0 161 £hy prm@omel @UanHZOE 3. W son, J.

Wley & Sons, 19 a lsq ig 'Plasti ditives:, G Prit d, Chapman
& Hal |, Lond%ﬂ?’ %@Poeggf‘?bi‘?%lgg%ﬁ 6@% t ﬁrﬁd%’%érélé‘?%cﬁ%é 5@% bed in
detail irb"| Wpayt phbdituées boefRYEhcelisTgikenzib. tiype20 (BUnkdliker ger,
John Wley & §gn§1l} 92. Use may be nmade of one or nore additives and/or

m xtures t hereof may ‘be used. 25 The invention also provi des conpositions
whi ch conprise a chlorine-containing polyner and a stabilizer system of the
invention. TheoinRyea! i(@lualisesp1evades QQ”BQ?K'atl'loﬂ%t\éﬁ'sCI&n@W e 30 a

chl ori ne-con % p ymer and.a [ Sy € fnvention in
addition to BA&2dL nents from one of the groups exenplified
by glycigyl wn@p@umd_sf, behdepkirited bydtblealfeilles:ingeeldicen]l @dnailkal i

metal and al kal i arth,.netal 3 ounds and oxi.di zed fatt esters.
The anounts mﬂRZ‘%@%ﬁ%hﬂ!%}?ﬂCh ral LT ot S TYS I'(Itf%leand (111)
present for stabiohi Mation in these 18 chl ori ne-cont ai ni ng pol yner
conpositions % USIEY k0 1~ fﬁg! t wef erably
fromO0. 05 toMg1 i %ﬁ %ﬂ%ﬁ%ﬁ% %f tfhn @égtsgcﬁﬁgr Je%rogﬁ gr%fw ugJ;rtéJQLy wei ght
based on 10028 &nt@abwaeN@htcéﬁ ﬁvcorEﬁ@ﬁples of the anount used of the
perchl orgd e 9orm9<uri@s adherble@ME@o80D 180 tD At Hrivf MRIARE . £ra8y antgageousl y
fromO0.01 to Rarts by wei ght, 10 partlcul arly preferably from0.01 to 2
parts by wei Qjﬁt Bas88%n 100 parts by weight of PVC. The co-additives such
as glycidyl eodpoandsmberogpioat ©s,tohBdiogt @r@ﬂe&&bl&e(ﬂndneﬂl sarmb @kal i

nmetal 15 and aI ali_ne rt tal _co nds and, epoxi.di fatt sters are
used at from'o leg f%azéalratln%ﬁ% are lélurmefaeugﬁn l?‘Lom to 1 eparts by
wei ght, in péptrmulla&r from2 to 3 parts by wei ght. 20 Exarrpl es of the

chl ori ne;gonigj {Anllgsp QOUE! 1 Qe (Sleailider 8 AN AROLYIERLS. of NAY!
chlorlde of Vi derie chl oride, vinyl resin structure contains
vinyl chlori de>ufie®s, XsucﬂHash@éBGPS}m?%oof[W%ll*éﬁl brN%l@laﬁéauﬂmyr 25

ers”t er sdof aIt izgh@%og: ﬂgg,;dﬁg,sll4gosgartgquh§¢ VNéih)éhlmté%&, cqgﬁhy@erls OftVI InyI
chl oride wi esterg,of acrylic i c_aci acrylonitrile,
copol ymers o a'?/ﬁ?;ﬁlﬁgﬁ?ﬂoé?l deié/mq%'dﬁé%%bwgéwanda\%% #énéﬁ?ﬁ %ﬁ:%d

di carboxyl i cYacl tsseiklafhydoides D64 thesd,zed iectKlas copol yners of vinyl
chlorideyyi tfy.d t%tehlé'eorﬁ't%%t St o %ta & Crﬁlﬁr;?éd%&aaimb’ﬁd“ de,

postchlorlnated ymers and copol ynmers o V|n copol yners of
vi nyl chlori G@m@ﬁ@t\ﬁ HaGagE @ffl ctrhedéiamettimméa{ driatatepres dehyateans ket ones

and 35 ot her gig %‘&%Hxsasc%c%@o%ls” e t@ﬂ@é‘iﬁh%‘? at‘6n’€§’| 18t hglangetone,  vinyl
met hyl et her, VI n |sobutyl ether and the Ii rs,.of vinyl |30(I)ene

chl oride and ‘&@p Wﬁ:lr@ o#206he" szd(?re"li\ﬂth%‘lnﬂaﬂﬁg’éppﬂﬁ (ZA@2Wtn ™

H,0O; KgNa3[(A102)12(8102)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



19 ot her pol ynerizabl e conpounds; polynmers of vinyl chloroacetate and of
di chl orodi vinyl ether; chlorinated polyners of vinyl acetate, chlorinated
polynmeric esters of acrylic acid and of al pha-substituted acrylic acid; 5
pol yners of chlorinated styrenes, such as dichlorostyrene; chlorinated
rubbers; chlorinated polyners of ethylene; polyners and postchlorinated
polyners of chl or obut adi ene and copolyn%?s of these with vinyl chloride,
chl orinated mﬁlyéﬁé Qﬁcﬁ}’ﬁkhehﬂ.elﬂ;ﬂ bubbehateandoabﬁ@tm xtures of the

pol ymers nenti hensel ves_or i zabl.e conpounds.

siho! nOf UL ot her pol VrEL)
For the purp®3 ? YhES i ROEREPSH™ BRIC ncPGSBS BBl YHEPE Y h
polynerlzabl31bno@beads¢hsnahcéayactyﬂonlgﬂabe fuvbmek, agéaSSebeadABS wher e

bol yners. prafSdchIBaRy! BcRl MIRaT o DY FBL 810y BB R A8 o ot on
wi t h pol yacrgeubes. btepks gosphbre, p@pgz#efféoarre Qeaw pobynegdass PVC with
20 EVA, ABS gip,MBs, Q&!ﬂ@r Hl’asﬁ%r gdasehat kahes %%dm Z@!r\éﬁs%ﬁceﬂfcet he

abovenent i oned hono- an copo gartlcu ar vin lorid

honDpoIynersglﬁﬁ¥ht6tﬁ@?lghéﬁﬁﬁﬁpggﬁl@Fo VenHOBMHSASANEI ¢ popyners in
particul ar bWeaﬁﬁomtb\oABSwlw &NBBnsSANNncEYAL9CRE, p% BBAS- RiB,) PMVA

EPDM or with | actones, in parti r h roup consisting of AES,
NBR, NAR, SAﬂga CEY Or?ﬁggaBHEEGFag&é%gHﬁgggh%ogeghe Copol yners are

fam liarld o KhessktbEédddbtker dPdabavest hedialivews Hgnmbabkngs ABS:
acrylonitrilg-b eg3 A r.ene LW onitri NBR:
acrylonltrllg bg%égkgge %ARM¥2§%§|O§| 4 ?%%5%?y|§?3% E%k gé%ylene Vi nyl
acetate. Ot hétSpessible polyners are in partlcular styrene-acrylonitrile

copol yners b@ﬁédfﬁ?ﬂlé%%né&zeb@ﬁélad AnPhgbehted c2omReEeRhb1Y B S 35
context is a_pol gner conpoSj ti on which conprises, as conponénts (|) and

(ii), a mxt ih?és f OD§- PBrtbPYV\HPéﬁPtof fP\'Vceéﬁla‘Piﬁ- 25& b W PRI SoM he
copol ymers npatghiedexpedpenentss mf tl@aIlEIOClpLa&ftsl BROkiedgtie e in?0

conpositions_nmade from (i) 1 of .P )._0-300 parts
by wei ght ofpikéglﬁH?J%r §;3Nnggi E%RBéa\gﬁ& gygeye& )4[% %@s\%&im of the
copol yners NBRD NARtanbyowekWAL bﬁtPNE particular EVA. 5 For the purposes
of the present invention it is also possible to stabilize in particular,
recycled materials of chlorine-containing polyners, specifically the

pol yners des¥etpédspAPBore detail above, which have 10 been degraded by

processizng, Mé%a@rsébﬁéag§e B@Eﬁﬁ&%@y”&k%%ﬂaba%w&%y@%€é§5 particularly
preferred. The conp be _used conconltantl% accordlng to the

i nvention, He5F§6g# OéhFSﬁ?ﬁéV@&Nt&PHﬁhg Pl I SAFRSPY L 15 @GS known to
t he skilled wankeknawd ék&m@&&@rb&edhemed@mm|sﬂearaKMﬂ$t$ﬂQkﬂﬁﬂﬁltive"

["Plastics Addhkt r Ier Carl_.Hansey..Verl a 3rd and
ath £d. . T oBSAMACIO6E! TACOLCISF B FY Ry A o o B o
17. 03. I999 wheehaaee encdodlpurateds, 2@nh9ereé43m loy asdnesofandefegrldarcef The
stabilizadio g heinventi: i rs MALAB6QUS for
rigid FK%?fo?ﬁg g??%%g S%?r?rgﬁgﬂgﬁgﬁfgghéﬁﬁggﬁ{Fgﬁgggféhﬁghppl|ca3$ons as
25 are comoDACiEASpi pash éﬁoﬁﬁﬁééCaﬁ§l§heéﬁ§¥”F6Fftﬁ%ﬁéb RBHYTEshl i cat i ons,
\t;;e Ih shpr ef ea@bilka%/ Kfad@rQEt @g&}@quma@{oﬂggéﬂr hmgoartmlbc) lazrlél |<9xa9.1ric(|| 1)
ic ave a _nel.ting.poi.nt below ahou e.stahiliza |o is also
useful for s&fiFigh 1gﬁdch§%Fblgm§§lbeﬁﬁ1 t 961 3 14 pl asti sol s.
The stablllzaUComnneqacnds od uteaniy metial, (adnnmmdxn@Snﬁnmﬂrﬂazers Pb
2Pl 280, et BOLLLEoLe th kARl 2619, A dnar e ar Ly i on Y
SU|tabIe grodu0|ng physiol'ogical Iy accep onsumer products from
PVC, 35 i ncI pathglpcodgéds . f@renmldmtups@uﬂwe teriasiYlidterc fsitens may
advantageousb&rgﬁeu@gq&goggggﬂ by the follow ng methods: as emul sion or
21 dispersion; as a dry mxture during the mxing of added conponents or

pol ymer ni xt fegalspyhdiche shoxddi ticomanitienask afcddsi AF agbatitus (e. g.

cal ender, m xer,, gkneader znextnudels ,oicd kghd lﬂéaae Uardh e | Qsor nelt 5
or, respectlvel

_ as flakes ar p l'ets | ust -free formas one-pack. The
BUC Stabit! 2o8 SEEBRaTIRGY: Betie AR SR S0 THPORRY by ¢ he
i nvention, nawcheaprbpamam/hnn@:Hlahmﬁuzeﬂeummagnysrum/ﬂnnawing equi pnent
known per se, S pparatus, to mx the
stabilizer sﬁ’éct%l&e‘y;Lti %%frhé C%\la/‘%\éﬁgg/r% a@esdca?{ g‘%gzle%le%%rgt her additives, with
t he PVC. Thecgtlé;bmm/mg@eﬁem@/myldo@t@dﬁédtzarcﬂ vﬂmmlmewadr SQRRE M3 ure, or
else in the 15 formof what are known as naster bat ches.



The PVC stabilized as in the present invention may be brought into the
desired shape in a known manner. Exanples of processes of this type are
grindi ng, cal endering, extruding, injection noulding and 20 spinning, and
al so extrusion bl owmoul ding. The stabilized PVC may al so be processed to
give foans. A PVC stabilized according to the invention is, particularly
sui table for exanple, for hol l ow articlds 25 (bottles), packaging filnms

(ther mof or ned hbbas)e,lthle@walfddemr mrp@caxﬂ‘xﬁaa@ pbeaaxzewﬁvbl@ﬁ (w ndow
frames), translucent

proflle co str tion profjles . sidings,
1Lt ngs, | oFPTEEREEPInGoRRT i R ORGP S R ehol d
devi ces). 30fPIeflesendali Shegmiextrtyg rotdi (EdDVC\)fcdamHmﬂ df 1835 JancbVC pi pes,
for exanple f6gr er %léllcng wat er or wastewater, pressure pipes, gas pipes,
cabl e- duct plpes an abl eprotection pipes, pipes for industrial pipelines,
drai npi pes, Toet Medwlpispers gut mertpiyress afnd s mege 185 ysigrbsin For nore

detail in t'&h@uﬁ%@”%‘f’“?%ﬁ%@»caﬂﬁi@tsd@dlhadwtl%g)a@@ y Résdies Handbook
PVC'], Vol. 2/2 Becker/H. Braun Hanser Verlag, pp.

1236 - 1277eXPe§ZeFﬁéYe>9ar9ﬁ+ & elRAF S 15 (estah heoqrrﬁﬂém%wsbut do not
restrict thereFRabAy g)n ot5ge;d egrqjaqd;eg v&%%}%xesqda}ggicah parts &and

per cent ages .given are_base anpl e

Dehydr ochl orl%r(?apa&ﬁst & W(?rjrq?r} f@ﬁ"‘%\/c powder The mi xtures nade from PVC +
additives in accor dance 5 with Tables 1A-5A and Table 7 bel ow were pasted
or dissol vegx hng 150 ;ml ang S8l tlairhoe[ . geh 'He)ﬂ:“ire vas Eh&g concentrated to
dryness on ar) at a bath

t enper at ur e Folr 4Ge4BCrpoE@sThe RAVE powdEntt rigateettion acdwsmmeee with this

speci fi cal | apivay hen sublagied do & daly Hocl addaation tastydHO at T =
180C, to DI N 533 The thernal stabi]lity test for PVC 1S based 15 on the

el i m nat i on kot @é@@o&@rﬁﬁﬁ%@ﬂ%lcﬁﬂ% exXPFRAE e Reat . For the
]purpolses_sof Hyidr%?wh d@rxd catrl‘lﬁ)lﬂahﬁiiémMﬁtaQéS t%/f ofh DL sth he _tlee taken
or elimnation a rogen chloride to aotanlr eversi bl e

cheni cal ch&id& oY &6@2%&“’[ & HEae° beO % LEL Cg'ﬁ’ue f ound (200
~S/cm) i n mMNaROH,h&Q¥or €asf f et (QH) ot hdlgst, aangI(OHéa sssﬁemtn AhtoWmi4,i ng

degradati on fothg B#@Eb S%thgigbngq_gg%yg%{,bg'(mgegesg{lgﬁ bave been.

i ncor porate and ar t~pl
Dehydr ochl omarmase@ teddra amdritumdl thieetandh P Se tiudead Fdns MG +

addi tiveg | naGGOrARNGE W I 'tr?’ocﬂé‘ecéé’@% SaQiyEihd ned@abh es 1B-5B was
rolled for 5 mnutes at 180C on m xing rolls. Test strips of film

t hi ckness 0.STRAXMAGET HKeh 53 d?ﬁ?kP%"Y%"tﬁﬁ ant ¥ 13-46%° PrRetilbY Subj ect ed
to a dehydraghl erdnaiion esteddh ciatMd ox MBAH) £ aMIINC338,(&r in this

connection 35 Th ,results h Ve, been | icorpor a |nto Tabl es
1B- 5B. 24 era?ng E(beq)n ro‘%hl or i aa?l o% tEStE O 1T ed eaa(%ﬁ/‘(f po RVHRr at

180C the stablllzers according to the 1nvent10n it is
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




M xturel/ 11/ 21/31/41/51/61/ 71/ 8Norvinyl S 6775 (S PVC K val ue

67) 100100100100100100100100Ca st ear at e0. 60. 60. 60. 60. 60. 60. 60. 6Wessal ith
P1'1.01. OAraldit GY 250z'1.01.0Al kam zer 1'1.01.0Stabilizer a) CD

36- 0020y0. 10. 10. 10. 1St abi | i zer b) 2-Phenyli ndol e0. 30. 20. 30. 20. 30. 20. 30. 2DHC
(200 ~S/cm) in mag211512315196130104196° 1~ Na zeolite A ex Degussa 2~

Bi sphenol A diglycidyl ether (liquid ep%%y) ex Ciba 5 3~ Ca hydroxide ex
Schaef er KaJKxémptydr@fabﬁgaﬁleXpKBEM%cidaﬁanhrE tBOsestremgthesodi um

hl t hydr at | uti I 25 Table 1B
Pehydr ochl ort Pa PEiRE cSrS0RY pRR hTuRdkgt Sher¥SE: e
M xturel/ 11/2)]/BitHAlE1e8Nosuchyss So6878raBlPVEiK2veakhglhexyl,
67) 10010010 6 0. 7
36 0,40, 0. 48 oA Fpeadtr el 2bae 0y Byt HaRl: R0 Bh08 Shola by e | Ler 4
CD 36- oozoyocqmmqo akSbupiiateensd) DOPPREA9LEdobrBohadare. 30126-30. 2DHC (200
~S/cm in ”‘Qﬁﬂ§§ﬁ@ﬁ§§lﬁﬁ%ﬁ315E5? ZB@th?délgéngﬁgqs§ﬂt%a§b%eben0'

di gl yci dyl epox roxi de ex Schaefer Kalk

5~30~ strengPhPBo @Bhﬁﬁ@?@ﬁioP%FBaﬁﬁﬁShydﬁéﬁecgﬁﬁ&ip%ﬁh§%35%¥yI di gl ycol 6~

Loxiol G 71 &.5. C@BDE$Xe§5éEé/bﬂbélﬂgﬂhteé anHQBBQ&1hb gendke seen that
the use of a sodlui1gerc oratg C nﬁound an 2-p eﬁéllndole | eads to
ofi“t

subst anti al | §2hEt E8r2E¢ §BFPF T aP éﬁ’tﬁéeggéc ProS5RERYF AG6FE 15 al one.
It can altso peeﬁeeabﬂhaﬂltBeeshﬁbhbkyy ednpbeef antihdi ispoceégded by addi ng
one or nore %Q?Q%E 26 Tabl e 2A Dehydrochl ori nation test on treated

a M xt ur

PVC powder €2/ 12/ 22/ 32/ 42/ 52/ 62/ 72/ 8Nor vi nyl S 6775
C) Trimellitic esters, such as tri-2-ethylhexyl

trimellitate, triisodecyl trimellitate (mixture),
triisotridecyl trimellitate, triisococtyl trimellitate

15 (mixture), and also tri-Ce-Cg-alkyl, tri-Ce-Cio-alkyl,
tri-Cy-Co-alkyl and tri-C¢-Cii-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 polyvester 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
rhosphate, tricresyl phosphate and trixylenyl
phosphate.



(S PVC K val ue 67)100100100100100100100100Ca

st ear at e0. 60. 60. 60. 60. 60. 60. 60. 6Wessalith P1~1.01. OAraldit GY
2502' 1. 01. OPrecal 50 S3'1.01.0Al kam zer 19'1.01.0Stabilizer a) CD
36-00205' 0. 10. 10. 10. 1St abi li zer b) 1, 4-Butanedi ol bis

((3-am nocrotonat e) 0. 30. 20. 30. 20. 30. 20. ig 2DHC (200 ~S/cm) in

m n578864127558665104 1~ Na zeolite A ex’Degussa 5 z~ Bi sphenol A

di gl yci dyl emhemhléquéde@pny&ioe&rﬁbha Ipacafliydsgxi de ex Schaefer Kal k 4~
‘Hydrotal cit ﬁXH g’ % ﬁa 0~ strength sodi um perchl orate nonohydrate
solution in YY o] , Tabl e 2B Dehydroohl ori nati on test~on
mlled sheet$) amoneestﬂratueeg /bﬁtQZI32E42E52pbﬁopxw@yhy$ ®1rate,(S PVC K

11 7 SR st Ao S A 6

S6~0. 40. 40. 4 am z 01.0Stabilizer a)
CD 36- 0020y0J 10G10cadt aBFersy B) 91, AAUBYERACBRBROBILES(-~3-

am nocr ot onag¢) @3 801 80e3Pe2Q. 30. 2DIi C (200 ~tS/cm) in m n40662213771127 ~
Bi sphenol A diglycidyl ether (liquid epoxy) ex G ba 5 3~ Ca hydroxide ex
Schaefer Kalk ~ Hydrotalcite ex KYOM (Japan) 30~ strength sodi um

perchl orate ma@byﬁiaiensetut;h@@ei plautxbldbgbsy@@ki exkaplds Gf7kne =
conpl ex ester/lubricant ex 10 H%

seen that the use of a)
sodi um per chF8P5t 8% Eofp8aHd*End B?STSEOGEFgﬁégﬁgﬁ bit ?ﬂ§ StdiSFocr ot onat e)
| eads tdusubAddmtuaéBy]beRteGashameHzaMhdﬂethaﬂarheHhﬁs&sevwrlag,

b ST oA LA ICERERIR st iR Mg Spae Lhe e
Tabl e 3A "PVC Technology", W V TltOW th Ed., Elsevier Publ
1984, pp. 165 - 170. It is 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, BaSQ,;, zinc oxide (zinc white) and
lithopones (zinc sulphide/barium sulphate), carbon
black, carbon black-titanium dioxide mixtures, iron
oxide pigments, Sb;03;, (Ti,Ba,Sb)0;, Cr,03, spinels, such
as cobalt blue and cobalt green, Cd(S,Se), ultramarine

30 Dblue. Examples of organic pigments are azo pigments,
phthalocyanine pigments, quinacridone pigments,
perylene pigments, diketopyrrolopyrrole pigments and
anthraquinone pigments. TiO; 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.



Dehydrochlorina lion test on treated PYC powder at 7M xture3/13/2Norvinyl S
6775 (S PVC K val ue 67)100100Ca stearate0.60.6Wssalith P1'1.01.0Araldit GY
2502) Precal 50 S3) Al kam zer la)Stabilizer a) CD 36-00205' 0. 1Stabilizer b)
Thio (diethylene glycol ) bi s ( (3- am nocrotonate)0.30.2DHC (200 ~t8/cm
in mn6388 80C 1~ Na zeolite A ex Deguzgf 2~ Bi sphenol A diglycidyl ether
(l'iquid epoxy) ex Cba 5 3 Ca hydroxi ex Schaefer Kal k 4~Hydrotalcite ex
KYOMA (JapanfhospBitest (engéstsodi ofn prosphoretie aoddhydrate solution in

T80C M xtur o 93753 B ATP S ENBr vl Ao OS5 eBRLAGRER Safue

67)100100100@@@@9@&@6@9ﬂ§@9@!@9eQOBﬁmGOS6OE86m§®66LQiI@hesﬁ7§re

$6~0. 40. 40, 4 % 0 11. 01. 0St abi
o 3600205 G 10 0L 16 b T Yot %593%&e9%a|§% gggﬁggg Jéol) bis (3 o

am nocr ottonatE}PeRBRIECEH, 2br 39l ?Ii{:EEBéteSFE tHiRPANY 151414378134

2) Bi sphenol @rﬂtﬁé§9ldYtrE§hﬁén&ibﬁéﬁﬁlﬁpoﬁ¥lsQ2 @l bar®-3) Ca hydroxide ex
Schaef er Kal k ﬁ% dr ot C|t§ C¥wh% E é ggo strength sodi um

perchl orate i%ﬁ?ﬁ¥ s@P tFBﬁCYH FY+dPEPFEBE E6y Loxiol G 71 S =
conpl ex est edthebr saababie ﬂﬁobbhkeéslaréaﬂabeoﬁeemlkhata&b& use of a)
sodi um perch 14 LQ ethy en lyc

bi s(~ 3an1noc¢g% %% §9F§§g¥ltolﬁﬁ PgﬂfPéfky beFPgﬁ %§ Eggéyﬂization t han
the use I t@ioctdletbhennd digeoV), bbseqigladidodeoydnapbpenallone. It can
al so be seenaipaiabb1 ! gREhy1YaseB: PRabbyL NepnkAgieasednRuardghng one or

nore additiv

octyl diphenyl, 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;sCgo-
CeHq0) 1.5P (OC12,13H25,27) 1.5 0r [CgH17-CgHg-0~-1,P[1i~CgH170],
(H19C9-CeHq0) 1.5P (0Cy,11Hi19,23) 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



30 . Tabl e 4A Dehydrochlorination test on treated PVC powder at 180C

M xt ured/ 14/ 2~4/ 34/ 44/ 54/ 64/ 74/ 8Norvi nyl S 6775 (S PVC K val ue

67) 100100100100100100100100Ca st ear at e0. 60. 60. 60. 60. 60. 60. 60. 6Wessal ith
P1'1.01. OAraldit GY 2507 1.01.0Precal 50 S3'1.01.0Al kam zer
4'1.01.0Stabilizer a) CD 36-00205'0.10.10.10. 1Stabilizer b)

N, N - Di phenyl t hi o- urea0. 30. 20. 30. 20. 38520. 30. 2DHC (200 ~tS/cm in

m a39905511§é%3é633r1)f&d@mz@QI1| t® A parRIussadl gf wrhravlod xi@l yci dyl
ether (liquid E :é}/]) g a 3)P§£: hydr oxi de ex Schaefer Kalk 4)Hydrotalcite
ex KYOM (JBPE )Q’ SUeé'fJ En§th FYSdi um per chl orat e nonohydrate sol ution in
butyl diglycol 31 Tabl e 4B Dehydrochl orinatioa test oa mlled sheets at

59y 1001001 05 E58 158 25 At AN U o B (el EodSel Uohfhounds

U1lLUULUU LU oAl C{L CU . UU. ULUI\I Ul

S6' 0. 40. #0. mmem@mwg@salqmﬂpmatnc@n qurt&iejum\@ntzmmwl OSt abi li zer a)

urea0. 30. 20-30.50 B0 IC (200 HeGY (OEEE BEASHSH ST e zeol i te A

ex Degussa 2PBXIFHERS fAtGlYgl%ddﬁStéimerPc(ﬂﬁ %%@Q}J}n@( ex® ba 3~Ca
hydr oxi de e%’ar@?'&% f&rlalﬁalyk e'é?c@}sstdferm fﬁ%dﬂltaa refdrhl It ronohydr at e

solution in but S = cqonpl ex ester/]Jubricant ex 10

i gl ycol oxi ol
Henkel 1t c&F €e§ee‘%attﬁ% at‘ﬁé% Ccﬁ“e@e%)odﬁ}}ﬁ &T WAL LdMound and b)
N, N -di p@enyrlatprys@e:rdeaulleadmﬁearaubsttarnm al]]go heidsniblss al lugat i on than the
use of 15 NN i nyl t rea al [of0) ar| on ththe results
in Table 6 $l nt(ijlehl'h% %rﬁreguagdg 't o ofaﬁ\lw ci(lq%]lezney ureoalvgon its own | eads
to dest abi | Uzst mary @fl sichéePwedeOwly W@;@mmmmmatﬂipmound and
) NN - 0l DhEnYiuauen 3t aat dOaidietid % e A RP merked §rproveren
in e stabili C. can

hydroxylated form, or of glycidyl acrylate and glycidyl

(D

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-



32 also be seen that the stability can be further increased by addi ng one
or nore additives. Table 5A 5 Dehydrochl ori aatioa test on treated PVC
powder at 180C M xture5/15/2Norvinyl S 6775 (S PVC K val ue 67) 100100Ca
stearat e0. 60. 6Wessalith P1'1.01. OAraldit GY 2502) Precal 50 S3) Al kam zer

| a~Stabilizer a) CD 36-0020y0. 1Stabilizer b) N Phenyl urea0. 30. 2DHC (200
~ S/cm) in mab297 1~ Na zeolite A ex Dégussa 2~ Bi sphenol A diglycidyl

th l'i qui drotalcit
o Kvow (IapsEoREngo L o Hg%?h% e e ths ahdar e sal uti on

in butyl di g?fgﬁtﬁﬂhong@ﬁ'atﬁeg5 m@&@wbc% %Tdh"aw?oﬁ betylof-nil |l ed sheets

at 180C let 50460k Vi ylgﬁﬁgg égbf@(:g galge
67)100100103@“%69 ooca stearateO 60. 60.60. 60 6Loxi 0
S6' 0. 40. 40 H4e rYseRs 1951097 khki FafiF QrE b&tbkfébl li zer

a) CD 365002@w&d&yﬁﬁbﬂ#iEﬁwépi@mlb)a&&&heﬁathe50t89t23u8912@ 30. 2DHC (200
~S/cm in n1n4 6159 151%@%hé&8|8 enoI A diglye dy# th? glqu|d epoxy)
ex 5 Ciba 36K é? ?@&?pﬁgkﬁé+%ta 8?? ék KYOM (Japan)
5~30~ strengdfcymﬂbhmuy&ﬁ4ﬁhydfmxaTM&mqhynpﬁmpleniutaomdLnebbéyé dEgl ycol 10
6~ Loxi ol (;J}Sgéfié¥%mgﬁ%&f§&fﬂ%éf@&&ﬁﬁ@ﬁyf&cggggegcid with mono-
or polyhydric alcohols, amides of beta-(3,5-ditert-
10 butyl-4-hydroxyphenyl)propionic acid, such as, for
example, N,N’'-bis(3,5-ditert-butyl-4-hydroxyphenyl-
propionyl)hexamethylenediamine, vitamin E (tocopherol)
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 parts 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 Dbenzotriazole, 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 Dbutyloxanilide, 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-y1)

35 sebacate, bis(2,2,6,6-tetramethylpiperidin-4-y1l)
succinate. Mixtures of the UV absorbers and/or light

stabilizers may also be used.



It can be seen that the use of a) sodi um perchl orate conpound and b)
N-phenylurea | eads to substantially 15 better stabilization than the use of
N- phenyl urea alone. It can also be seen that the stability can be further

i ncreased by addi ng one or nore additives. A mxture conposed of 20 100.0
parts of Norvinyl S 6775 0.6 part of Ca stearate 5 10 15
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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), (ITI) and (III) present for stabilization in these



It can be seen that the use of a) sodi um perchl orate conpound al one | eads
to only very slight inprovenents 20 in stability conpared with the
stability without addition of any stabilizer. WO 02/ 072684 PCT/ EP01/ 14606
36 Patent Clainms 5 10 1. Stabilizer systemfor stabilizing hal ogen

cont ai ni ng polyners, conprising at |least a) one perchlorate salt and b) at

| east one or nore enanines and/or indol €8derivatives and/or ureas where the

enam nes haventbeiher@haath)nBlpOlyferXcBapbsh thoHdNarel5 20 25 30 where n
=1 or 2 andé=gor NR @:3 - &Ignd%: O ; %’ H, .Cl- C4- al kyl

C2- 06- al kenyPIVER! é?&-"éi??rﬁ’, EOB1 8- Ak &Py L CoPAEESCPY. ¥EH9R1;, R2 ( For n = 1
) - Cl- C22- apkglferab2yCZ2oal Relpl tor Sapwpbrtspibef erdlghy ,phienyl , where
appropriate i deowithau r.QX - CA4- al r - C9- al kyl ;
or RR ( f Orf)%?i&ghfira% )f\%}nloi'ﬁetg(ra %r E%r at(r%c%&dwg%E a%?y%eo?l v]\?n%;ore
appropri &t e barser byt we¢ibhtord &VChore 0 atoms or S atoms, where R2 (for n
= 3) may al so be C2-C3-al kyl -trisubstituted isocyanurate; and if X = NH R2
may al so be H, and where the insole derivatives have the general formula (
11) R3 ~R4~ExXRmpllep AL the @Reratpused of theypegchlorate

compounds are from 0.001 to 5 parts by weight,
advantageously from 0.01 to 3 parts by weight,

10 particularly preferably from 0.01 to 2 parts by weight,
based on 100 parts by weight of PVC.

The co-additives such as glycidyl compounds,
phosphites, 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-containing polymers to be
stabilized are:
polymers of vinyl chloride, of vinylidene chloride,
vinyl resins whose structure contains vinyl 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 wvinyl chloride and with



R3 = Cl1-C18-al kyl, C2-Ci18-al kenyl, C6-d o-aryl or 5 \(R5) m C~- C24-al karyl,
C~-d o-aral kyl or Cl-C4-al koxy; R4, R5 - H, Cl-C4-alkyl, or Cl-C4-al koxy;
and where the ureas have the general forrmula (I1l1) 10 15 20 25 Y s ~ s
(I''l) R6 R7 where Y =0, Sor NHH R6 , R-, Re and R9, independently of one
anot her, are H, Cl1-Cl18-al kyl, where appropriate substituted wth hydroxyl
groups and/ or Cl-C4-al koxy groups, C2-Ci%-alkeny|, C6-C o-aryl, where

appropriate gthsti ol oflewi LALUR temBolvideoxyblgndiar cElvEhghkyl / al koxy
groups, C~-C2p-al karg or C~-Clqgar.a E |, nd,twg sugstlttég\ats,from% to RO
may al 50 for ARAOFPAGECARE ERE AFediGoeaTARYVARYS BEPETa| FBAPFABaGE
trimerized upeaymerg. olii uiayyloacétadts,t chiohydaaxdablylnetyanesaiss and
possi bl e reag%ionrgigguctsdof %he?e.lSQ 2, %t%bklkz r_s s?en1acc rding to
Caim1, where thé per chfofafe“sart 48" g’grrﬁoﬁn& § f"ﬁéy ormiica C104) n,
where Mi%s LbolikmerK, ofgchlarigeteBast?Zmenas, kacbraGe; and nis 1, 2 or 3,
depending ongt pe1¥RbeBgYeAt; Men1odindrod! aiklerer f%yl%?ghgﬁ)%ard' ng to Caim

1 or 2, where In the conmpoun avi ng _the general "fornu R1 rmet hyl or
phenyl and xPelywpgenofi gthké engipBeAY™REF A§ ROSGEhePEINAE Ul a (11) R3 -

phenyl, and bBl?mEBQ BQ”ERQBQOBﬁEngethaﬁ@ﬂ%%%bl%ﬁé&%'%f(kh%ke o
i ndependently of one another, R6, R, RB and phenyl or H _4. Stabilizer

syst em accor Hith§ Vé™dhy CBfoefdems cRlpgingted wRévgali R1t F¥NS&EtHCor at e
éal t, |V|1H) Naz@bblérélﬂdai;lld=also5mi§ﬂ:@b;e|si ﬁaefr tmésbelqyamf rleliemaglib@llewy of

ains 1 to 4, et conpounds, 0 e general .fo a are
T & but anedi 8155 EPESESTRSCPS: BaireP tORT, ROOVIRE RYFAe CoTpRuTS
bi s( ( 3- am noEpot thet phrprteescofpstmas iovenltd ogen®val ifhordmdes (11) are
2phenyl i ndol = nyl: Lauryhi l; un f the general
formula (111 )eoggégme%g é’gkg‘i %ﬁényg?ﬁi%g%ra%atc%?}p&%p eﬁy%&rcgla.ats& Stabilizer
syst em accor BFRYL1PBLIERY16F UlAVAs 2Lty hiPER alWSSraides aFRYops at e,
conpri sess NekakpeAdRsnape] 9hervheba 1R RARMe e orC /IR Safi1diogd | east one
or nore other substances fromthe , groyps consisting.of th ol yol s and
di sacchar | dePRR¥BRGFs, SHRYEEAPE CapBINaE. Ty G AT BONES® Lames
nmet al / al kal i a@seathhcorbiahaalion wathl podyesrvdlakalsi. metal / al kal i ne earth 30
nmet al hydroxi des, al kaline earth netal oxides or alkaline earth netal
(hydr ogen) carbonates, or netal carboxyl ates, phosphates, plasticizers,
ant i oxi dant sOthekl| prssipilgnprilymelrisglatr es galgiflti rerlymensghoifc #MC wartdh

epoxi di zed fayhy ABseslefbs 7 ocHeadilichth Wb LRMAGAI ng.d 0 any of Claims
1to 6, ere a phosphate_is also present and/or ,
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



39 possible reaction products of phosphite with conponents a) and/or b) are
al so present. 8. Conposition conprising a chlorine-containing 5 polyner and
a stabilizer systemaccording to any of Clainms 1 to 7. 9. Conposition
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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
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The PVC stabilized according to the invention, which is
also provided by the invention, may be prepared in a
10 manner known per se, by using equipment known per se,
such as the abovementioned processing apparatus, to mix
the stabilizer system of the invention and, if desired,
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 known 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 spinning, 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
"Runststoffhandbuch PVC" (["Plastics Handbook PVC"],
Vol. 2/2, W. Becker/H. Braun, 2nd Ed., 1985, Carl
Hanser Verlag, pp. 1236 - 1277.
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then concentrated o dryness on a rotary evaporator at

10

15

20

25

30

35

reduced pressure (< 50 mbar) at a bath temperature of
40-45°C.

The PVC powder treated in accordance with this
specification was then subjected to a
dehydrochlorination test (DHC) at T = 180°C, to

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 puS/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.
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min

1) Na zeolite A ex Degussa

2) 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
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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.
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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.
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63 88

1) Na zeolite A ex Degussa

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

4 Hydrotalcite ex KYOWA (Japan)

) 30% strength sodium perchlorate monohydrate solution

in butyl diglycol
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1 110%.! & () - Table 3B

Dehydrochlorination test on milled sheets at 180°C

Mixture 3/1 | 3/2 | 3/3 | 3/4]13/5] 3/6

Norvinyl S 6775 100 | 100 | 100 | 100 { 100 | 100
(S PVC K value 67)

Ca stearate 0.6 1] 0.6 ] 0.6]1]0.6]10.6]0.6
Loxiol G 71 §% 0.4 0.4)10.4/]0.4]0.4]0.4
Araldit GY 25002 1.0 11.0

Alkamizer I1®% 1.0 1.0
Stabilizer a) 0.1 0.1 0.1
CD 36-0020%

Stabilizer b) 0.310.20.3]0.2]0.3]0.2

Thio (diethylene
glycol) bis(p-

aminocrotonate)

DHC (200 pS/cm) in min} 49 | 75 | 14 | 143 | 78 | 134

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

5 %) ca hydroxide ex Schaefer Kalk
‘) 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.
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Table 4A

Dehydrochlorination test on treated PVC powder at 180°C

Mixture 4/1 | 472° | 473 | 474 | 4/5 | 476 | 477 | 4/8

Norvinyl S 6775 100 { 100 | 100 { 100 | 100 { 100 | 100 | 100

(S PVC K value 67)

Ca stearate 0.6 0.6 0.6 0.6|l0.6[0.6]0.6]0.6

Wessalith p®v 1.0 1.0

Araldit GY 250®2 1.0 1.0

Precal 50 s®3 1.0 1.0

Alkamizer I1®% 1.0 1.0

Stabilizer a) 0.1 0.1 0.1 0.1

CD 36-0020%

Stabilizer b) 0.310.210.3l0.210.3]0.2]10.3]0.2

N,N'-Diphenylthio-

urea

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

min

1

3

Na zeolite A ex Degussa

)
2y Bisphenol A diglycidyl ether
)

Ca hydroxide ex Schaefer Kalk

‘) Hydrotalcite ex KYOWA (Japan)
%) 30% strength sodium perchlorate monohydrate solution

in butyl diglycol

(liquid epoxy) ex Ciba
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|:110%.! & ()- bBDAO v<77!1:110%!& ()- 1:110%.!& ()- |:!110%!& ()-
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Table 4B

Dehydrochlorination test on milled sheets at 180°C

Mixture 4/1 | 4/2 | 4/3 | 4/4 | 4/5 | 4/6

Norvinyl S 6775 100 |} 100 | 100 | 100 | 100 | 100
(S PVC K value 67)

Ca stearate 0.6 ] 0.6 | 0.6) 0.6] 0.6] 0.6
Loxiol G 71 8% 0.4 10.410.410.410.4]0.4
Wessalith p®Y 1.0 1.0

Araldit GY 250®% 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,N'-Diphenylthio-

urea

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

) Na zeolite A ex Degussa

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

*) 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) 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’-diphenylthiocurea are used together is there a

20 marked improvement in the stability of the PVC. It can
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Table 5A

5 Dehydrochlorination test on treated PVC powder at 180°C

Mixture 5/1 1) 5/2

Norvinyl 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®%

Precal 50 s®3

Alkamizer 1®9

Stabilizer a) 0.1
CD 36-0020%
Stabilizer b) 0.3 10.2

N-~Phenylurea

DHC (200 pS/cm) in 52 97

min

) Na zeolite A ex Degussa
2) Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
3 ca hydroxide ex Schaefer Kalk
Y) Hydrotalcite ex KYOWA (Japan)

10 ! 30% strength sodium perchlorate monohydrate solution
in butyl diglycol
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{S PVC K value 67)

Ca stearate 0.6 | 0.6 | 0.6 ] 0.6 ) 0.6] 0.6
Loxiol G 71 8% 0.4]10.4[10.4]10.4]0.4]0.4
Araldit GY 250®2 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]10.310.210.310.2

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)
> 30% strength sodium perchlorate monohydrate
solution in butyl diglycol
10 8 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
15 Dbetter stabilization than the use of N-phenylurea

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



108 & ()- 108 & ()- 108 & ()-' nPO5 1 109 & ()-' 108 & ()- 10% & () -
10%8 & () - 10%8 & ()-JN5 109 & ()- 10%B & ()- 108 & ()- 109 & () -
108 & ()- 108 & ()- *fH 5 10 & ()-"" 10 & ()- 10 & ()- 1098 & () -
34
0.4 part of Loxiol® ¢ 71 s® _
0.6 part of CH 300 phosphite” (ex Crompton)
1.0 part of Wessalith P/GY 250/Alkamizer I
0.1 part of CD 36-0020"
5 0.2 part of organic stabilizer
was processed at 180°C on mixing rolls for 5 minutes.
The resultant 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

sheetsg 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 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 crotonate)
386 34.54 6279 46.34 - Thiodi-
ethylene
glycol bis-
393 35.15 6281 44.07 GY 250 (B-amino-
394 38.38 6283 40.08 |Alkamizer crotonate)
387 8.38 6284 17.54 - N,N’'-di-
395 9.36 6286 17.49 |Wessalith 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 jAlkamizer
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21 & () -k10%! & () - SW 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 | T/7 | 7/8

Norvinyl S 6775 100 | 100 { 100 | 100 | 100 | 100 | 100 | 100
(SPVC K value 67)

Ca stearate 0.6 1] 0.6 [ 0.6)0.61]0.6|]0.6]0.6] 0.6

Wessalith p® 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%

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

) Na zeolite A ex Degussa
%) Bisphenol A diglycidyl ether (liquid epoxy) ex Ciba
3) ca hydroxide ex Schaefer Kalk
4) Hydrotalcite ex KYOWA (Japan)
15 °) 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.
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10 /(p & () ' 10 /(p glg(—)al'ka]i‘g/{qo'ogf ((3)7—C48K—%Afalkyl;

R? (for n = 1) = C1-Cyz-alkyl, Cy-Czz-alkenyl or

20 aryl, preferably phenyl, where appropriate

substituted with up to 3 hydroxyl, Ci-Cs-alkoxy or

C;-Cgo~-alkyl; or

R° (for n = 2 - 6) = linear or branched Cj_s;-

alkylene, where appropriate interrupted by one or

25 more O atoms or S atoms, where R® (for n = 3) may
also be C;-Cz-alkyl-trisubstituted isocyanurate;

and if X = NH, R?may also be H, and

where the indole derivatives have the general
30 formula (II)

Ny__g3

N
H

=
ey
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substituted with up to 3 hydroxyl and/or C;-Cy4-

20 alkyl/alkoxy groups, C;-Cyo-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 or
1,3,5-tris(hydroxyalkyl) cyanurate;

25
and possible reaction products of these.

2. Stabilizer system according to Claim 1, where the
perchlorate salt is a compound of the formula
30 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

valency of M.
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10 3, where, in the perchlorate salt, M = Na or K and
n =1,

5. Stabilizer system according to any of Claims 1 to
4, where the compounds of the general formula (I)
15 are 1,4-butanediol bis(f-aminocrotonate) or
thio(diethylene glycol) bis(f-aminocrotonate), the
compounds of the general formula (II) are 2-
phenylindole or 2-phenyllaurylindole and the
compounds of the general formula (III) are N,N'-

20 diphenylthiourea or N-phenylurea.

6. Stabilizer system according to any of Claims 1 to

5, which also, where appropriate, comprises metal
soaps and/or, where appropriate, comprises at

25 least one or more other substances from the groups
consisting of the polyols and disaccharide
alcohols, glycidyl compounds, hydrotalcites,
alkali metal/alkaline earth metal
aluminosilicates, alkali metal/alkaline earth

30 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

35 esters.

7. Stabilizer system according to any of Claims 1 to

6, where a phosphite is also present and/or
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possible reaction products of phosphite with
components a) and/or b) are also present.

Composition comprising a chlorine-containing
polymer and a stabilizer system according to any
of Claims 1 to 7.

Composition according to Claim 8, 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.

Process for stabilizing chlorine-containing
polymers by adding a stabilizer system according
to any of Claims 1 to 7 to the chlorine-containing

polymer.

Consumer products comprising PVC which has been
stabilized by a stabilizer system according to any
of Claims 1 to 7.



