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WD 98/ 30568 1 PCT/ FRO7/ 02353 ORGANOTI N
MALEATES FOR STABI LI ZI NG THERMOPLASTI C POLYMERS The subj ect of the present

i nvention is a5 conposition conposed of high nol ecul ar wei ght organotin
mal eat es anton 98ABNSES f or t he productidn thereof. Th@OMARRSZA/O23830
relates to the thernopl astic pol yner conpositions which are heat stabilized
usi ng the sai d conposi (ORGANQIIN MALEATRES FOR SEARILIZING\ei ght organotin
mal eates. More particularly, the invention relates to vinyl chloride

pol ymer conpositions whi ch afEERMORLASTIC lPQIﬁ@% sai d conposition based

on high nol ecul ar wei ght organotin nal eafes. A further

subj ect of the invention rel ates to V|ny chrorlde polyner conposi tions
which are stabilized the sal (of0) sition contalnl qr nol ecul ar

wei ght organotln mal e ?tpfﬁﬁﬁﬁﬁﬂﬁ?v fdh, to reduce

th h i d
annpt ﬁer}’sn:r e'%r ogci}sis%rgeﬁ%éé r um%nriué?ﬁe mr%ﬁo%%c% oT eP%g:r}/rgnl y
known by a pgy é&GAﬂ@da '&éé&frfoﬂ% PRl Eop e Al S Out . Organotin

mal eates forma large fam Iy whi has been well known for nore than
thirty years for thei rmuseidvedtiodailssirdlidtgaitoned hal ogenat ed

pol ynmers, such as poly(vinyl chloride) (PVC) and chlorinated poly(V|nyI
chloride) (@EAéymoplsetidipolymer compos;t;ons which are heat
stabilized using the said composition based on high

10 molecular weight organotin maleates. More particularly,
the invention relates to vinyl chloride polymer
compositions which are stabilized using the said
composition based on high molecular weight organotin
maleates.

15 A further subject of the invention reiates to
vinyl chloride polymer compositions which are
stabilized by the said composition containing high
molecular weight organotin maleates, which makes it
possible, in addition, to reduce the phenoﬁena of

20 depositions on the equipment which can be observed when
they are processed by extrusion. The word deposition is
more commonly known by a person skilled in the art
under the name of plate-out,

Organotin maleates form a large family which

25 has been well known for more than thirty years for
their use in the heat stabilization of halogenated
polymers, such as poly(vinyl chloride) (PVC) and

chlorinated poly(vinyl chloride) (CPVC). Numerous



Z references describe in particular organotin alkyl naleates, represented

» by the fornula (Rlerr])[err]Sn(00C CH=CH COOR[err])[err], where Rerr]
represents a nethyl, butyl, octyl or lauryl group and R err] a hydrocarbon
chain.5 "containing from1 to 12 carbdh atons and, nore rarely, from13 to
22 carbon atons. The effectiveness of organotin mal eates in PVC _
conp05|t|on§efFFeH§PF|éﬂ%%t#%ﬁéﬁU@GrﬁGP“éﬁFia39§nﬁ6nneﬁﬂéwﬂal use, is well
known. 10 in th artlcle entitled "Wrl dw de Weat heri ng
of PonV|nyFaéﬁPSFFderePE?sEH§FF e FPTRYdE t Lal | y; Polyner and

4, th | t I t
5[‘85?2?LP%E%?&?@%%??O%LW&%?% S R ler:”
b anpgtin nal eate
compost 11 onguiRE” BEERIVRY HELES BB AR RIS e fitarbRd BRI 0" 0 e
sumrysandcbatsaﬁia Ehridgi an%of Rat o a%wh( dieRitleY lahigh %&%atr%% gdyves the

best results as stabilizer at organoti'n mercapto étates gi ve

t he wor st rgguht;g Abthgugarbag aeB@il.ority of conpositions containing
organotin nmaleates in the stabilization of PVC formul ati ons subjected to

weat hering has been 2Fhe effegtivefebs of beg@nbitiR maleaeeg0RROSI tions
have not succeeded in fully satisfying market requirenents because of many
di sadvant age¥C Fhupesbtivnsh Eatpatti&ﬁl&%O;axphﬂedsfoEra&tlcles
for external use, is well known.
10 - Thus, in the article entitled "Worldwide
Weathering of Polyvinyl Chloride®, by Emery Szabo and
Robert Lally; Polymer and Engineering Science, April
1975, Vol. 15, No. 4, the results of long-term studies
of exposure to weather are presented. The stabilizing
15 compositions used were barium/cadmium soap
compositions, organotin maleate compositions and
organotin mercaptoacetate compositions. It is noted in
the summary and in the conclusions that DBTM
(dibutyltin maleate) gives the best results as UV
20 stabilizer and that organotin mercaptoacetates give the
worst results. _
Although the superiority of compositions
containing organotin maleates in the stabilization of
PVC formulations subjected to weathering has been
25 recognized for a long time, these compositions have not
succeeded in fully satisfying market requirements
because of many disadvantages.

Thus, British Patent 787,930 explains, from



3 page 1, line 65 to page 2, line 3, that dibutyltin naleate is difficult
» to disperse and in addition generates, during the conversion of the PVC, a
vol atile mal eic anhydride fraction which has |acrinobgenic and 5 irritating
effects on the people handling it. In oBder to overcone these faults, GB
787,930 provides conpositions containing organotin nal eate hem esters which
are |iquid, pagsh las inrit68 t4n paag bnobine |3 nethak dibutl pirvsence of the
al cohol group of the 10 , ester has the effect of, decreasing the tin
content; red@keake i dffdaptiedico diaperse and in RdAYHeORot renmove the

volatile fraction generated during the stabilizat.io chani s fhat is to
cay the for BRATHRLRE ARG the, hopvara et &f (e B L A (YOIRtH S he 15
organotin bi e ' rel e t during the
processi ng 3%(]{%'}0%% ?rzﬁgpcfo %%n‘%‘%?lg??ésnf%l seﬁ%?i%egg%e of

or ganot i l.eat (i | [ is the
di ?f i culs'?y of pr%e’?gq %%cgeség%% é% ogrénl'{ﬁiéét ir%én%c.fﬂl'é]%e%g', p%yﬁéﬁl | known,

in particul alo Wirdrbidicadd Ushwitd] dB I78h D40 ge¥idde nol ten pol yner
containing the said stabilizers exhibits a strong tendency to adhere to the

conver si ON Mg EINio® duieditiitg SIS MANGH X héthigdters ubri cants
are used to overcone this problemand, nore rarely, attenpts are made to

nodi fy the siriel e diiduisd staaich iazerdihsey)Ytin this (kaiatnityB 1, 378, 851
provi des for the
maleate). The presence of the alcohol group of the
10 ester has.the effect of decreasing the tin content,
resulting in reduced heat stabilization, but does not
remove the volatile fraction generated during the
stabilization mechanism, that is to say the formation
of the maleic acid hemiester by the reaction of the
15 organotin bis (monoalkyl maleate) with the gaseous HCl
generated during the processing of the PVC.

Another problem which is raised by the use of
organotin maleates as heat stabilizer for wvinyl
chloride polymers is the difficulty of processing these

20 formulations. Indeed, it is well known, in particular
during the extrusion of rigid PVC, that the molten
polymer containing the said stabilizers exhibits a
strong tendency to adheré to the conversion equipment.

Combinations, sometimes complex, of

25 lubricants are used to overcome this problem and, more
rarely, attempts are made to modiff the structure of

the stabilizer itself.

Thus, Patent GB 1,378,851 provides for the



4 addition of a mixture of paraffin wax and of a lubricating acrylic

pol ymer to a PVC fornul ation containing dibutyltin di (nethyl maleate), so

as to reduce adhesion to the equi prent. The inprovenent thus 5 obtained is
characterized by greater ease in detachiqg a filmconverted on a roll mll
but remains |limted, however. The pronounced tendency t owar ds adhesi on of

the or ganot i AARAESRe O 8nmdmtuzeaOfy PasadEip e apd afomverters may al so

be reflected b thgegggearance of significant d osits_in the conversion
equi prent and peTYlich polymer $o Fh fhorauda b qa; NUTer ous

Pypes of or gsnrEagiee, asbutitin A Rethyn madtitata o8 88 Hhus, sapancee
Patent Appli ol QIE26940 dRRRa! r%g&%pe@@ W §

di butyltin nma eate neta soap arning a hy rocarpon E%aln whi ch

can rangg Upofaga%%eﬁar:.l&o%ﬁ&%’&eﬁ%d‘%?gz%gtezb@a% %C’%%ab{ ARG biain

magnesi um cal cium strontium bari um makes 1t posSsSi

PVC fornul at gOg3 18X kichivierted @AUac¢d11akd1qUbut! Fed@RMRCIGnidldA)l
~Application 61209248, it is clearly denponstrated, during the extrusion of

25  panel s, hbWwekrex .substituted mercaptopropionic acid added to a
formul ation stabilized with dibutyltin di(ethyl hexyl naleate) nakes it
possi bl e to conpl et el y Téiep presoupicade tenidency towards adhesion of

the organotin maleates conventionally used by PVC
10 converters may also be reflected by the appearance of
significant deposits in the conversion equipment and
particularly at the inlet of the extrusion dies.
Numerous publicatiens and patents propose to solve this
problem by combining various types of organic molecules
15 with the organotin maleates.

Thus, Japanese Patent Application 61296048
demonstrates that ﬁhe combination of a dibutyltin
maleate with a metal soap containing a hydrocarbon
chain which can range up to 29 carbon atoms, the metal

20 being chosen from magnesium, calcium, strontium, barium
or zinc, makes it possible to obtain PVC formulations
exhibiting reduced plate-out.

In Japanese Patent Application 61209248, it
is clearly demonstrated, during the extrusion of

25 panels, that a substituted mercaptopropionic acid.added
to a formulation stabilized with dibutyltin
di (ethylhexyl maleate) makes it possible to completely

suppress plate-out.



"1t can also be seen, in Japanese Patent Application 04285651, that a

= conbi nation of an orthophthalic acid hem ester conprising from1 to 12
carbon atons and of butyl stearate makes it possible to 5 reduce the

pl ate-out of a PVC fornmulation stabiliz®d with dibutyltin naleate. However,
the significant, indeed excessive, addition of |lubricants to PVC

formul ations, as is nokt @R &R QR RSLD.Cc AP JapaneseliRakrrtt ages. Thus,
an 10. excessively hi g(khfqontent of internal Jubrjcants will have, inter

alia, the ci Tosithpt e $RIMAECR i9h 3 the PVC and thus
of decreasing,,ts_\Vicat, point, .In the case of rigid for ations, this can
be a factor %W%ﬁt@cﬁqw&%%qe%rw*ﬁfgﬁ g""ﬂ't‘;ll ARSI n the sane
way, an exce o) [ ' d | g J 0

adhesi on duri f]réo Je&%%%ﬂér\l/é Il& r?g%hz %éegna%%% “E‘%Jfoér or?'rr%téé% J‘ebﬁiorgrre%% of

exudati @n anbdus e IPRANM Icu®bt e Bit f%ﬁgﬁanpv%%%ﬁi te nore

than thirty years of research, heat stabilizers organotin

mal eat es COR§igH QiutiAMeLE md Yadeas), use al though they exhibit excellent
stabilizing properties and very good 25 resi stance to weathering. Their

properties cannot be Rgasvns, ahedidl it STtdedd excaadivg, because,
during processing, they deconpose to give volatile products which are
‘addition of lubricants to PVC formulations, as is most
often proposed, can exﬁibit disadvantages. Thus, an
10 excessively high content of internal lubricants will
have, inter alia, the consequences of increasing the
plasticization of the PVC and thus of decreasing its
Vicat point. In the case of rigid formulations, this
can be a factor which prohibits the use of organotin
15 maleates.

In the same way, an excess of extermal
lubricants intended to limit problems of adhesion
during extrusion will have a tendency to promote
phenomena of exudation and thus of deposits on the

20 equipment.

Thus, despite more than thirty yearé of
research, heat stabilizers for PVC based on organotin
maleates continue to have a limited use although they
exhibit excellent stabilizing properties and very good

25 resistance to weathering. Their properties cannot be
regarded as entirely satisfactory:

- either because, during processing, they

decompose to give volatile products which are



6 irritating and |lacrinogenic, - or because they are difficult to process,
= giving in particular formulations which have a strong tendency towards
adhesi on and which can cause problens 5 of deposits on the conversion
equi pment. A conposition containing high nol ecul ar wei ght organotin _
mal eat es has now been found, which conposition can be obtained by reacting
a conponentinid tatingrand dagrimngenicor nmaleic acid, optionally ina 10
sol vent medi um and/or in the presence of water, and by then bringing the
reaction mxture thus @R heranrsethelnane difiirukt |tanrenrsai al kyltin

ORLorr] )| SBAVATRE (i pr i cpian Rt icns which Have g aseenE - o ther
an al cohol i ' epnesents a Jinpear, or branched aliphatic
hydr ocar borr radalncrzzei)lA’{y‘r%:'a(@ift\%r'ln&gJ aao#uerﬁ}ec’rn(ﬁn twg}kcﬁmfcadﬁsr%cﬁf%ﬁg from 23

to 50 @r aJ§ ils w%%ﬁo‘*f@%?‘ﬁﬁ%&mm a 20  wei ght-average

nol ecul ar mass rangi ng from to a pol ydi spersity MV Mh in the

region of 1 (M represeitngtsiititn WEHta iRt 3 gD w1 4BSS) , - Or an
epoxyal kane CJerrJ]H er]Oin which n ranges from23 to 50 or a m xture of

epoxyal kane®ighth crgdmot it nplleatedy A3 MW Bdel f8E, MiHipi ng from 338
to 716; Rlerr] represents a linear or branched aliphatic '
composition can be obtained by reacting a component RA~
with maleic anhydride or maleic acid, optionally in a
10 solvent medium and/or in the presence of water, and by
then bringing the reaction mixture thus obtained into
contact with at least one dialkyltin oxide (R?),Sn=0 of
with at leést one alkyltin chloride (R'),SnCl, ., given
that:
15 RA repregents
- either an alcohol ROH in which R represents
a linear or branched aliphatic hydrocarbon radical
having a number of atoms and of carbon ranging from 23
to 50 or a mixture of saturated primary alcohols with a
20 weight-average molecular mass Mw ranging from 340 to
718 and a polydispersity'ﬁ;/ﬁ; in the region of 1 (ﬁ;
representing the number-average molecular mass),
- or an epoxyalkane C_H, O in which n ranges
from 23 to 50 or a mixture of epoxyalkanes with a
25 weight-average.molecular mass ﬁ; ranging from 338 to
716;
R? fepresents a linear or branched aliphatic

hydroéarbon radical having a number of carbon atoms



hydr ocar bon radi cal having a nunber of carbon atons 7 ranging from1l to
= 12 and preferably equal to 1, 4 or 8 x is an integer equal to 1 or 2. The
t her nopl astic polynmer in which the conposition based on high nol ecul ar

wei ght organotin 5 maleates can be irfcorporated for the purpose of
inmproving in particular the heat stability and the light stability thereof
can in par¥peging Eromodpsoed2ohndnprefemsbdyaddualotopdl,ydeos @hosen from
the group fornmed by vinyl chloride honopolyners, which can 10 optionally
be overchl ori nated, ¥ndst A8 &BEGS?EEPSuaép PoﬁaPFyzgrafted whi ch result

fromthe copolynerlz I opn, of vi ¢chloride with one or nore ethylenically
unsat ur at ed connnone?ée $H§r?BPR%ﬁFﬁ§ HP%YESFt?EuWBFFF §bet abl e as

I, I d halid
CompnoNer SebfibabE1BRCRALERI 80 hRgn RL1SHCRACORRUURE' StoupaKhidene hal i des,
acet atg, Vﬁayéaezsgpaegats 2hed :gx{ra gykal» Pgﬁ{ogkkssénggm hacrylic acids

and the nitril es an ers errve therﬁfron} I n
particul arigsrab-ongt Lh! areﬁaﬁiam fRe HBhRAGLYL2TLEE HR! Pyk Methacryl ate,
net hyl acr??gte bgty gcry | at e, eth§ acryFate or g aﬂﬁypﬁexyl acryl ate,
vi nyl ar onelightestabiliey, tnaﬁaoascahyiﬁnﬁaet’:;&hm&nﬁahEQﬁbBQ@d or ol efins,
such as 25 bi cycl o] 2. 2. 1] hept - 2-ene, bicylco[ 2. 2. 1] hepta-2, 5- di ene,

et hyl ene, ¢of opeacoonrmérbuaddition polymers chosen fram the group

formed by wvinyl chloride.homopolymers, which can
10 optionally be.overchlorinated, and the copolymers,
| optionally.grafted, which result from the
copolymerizatioﬂ of vinyl chloride with one or more
ethylenically unsaturated comonomers. The following are
particularly suitable as comonomers for the preparation

15 of such copolymers: vinylidene halides, such as

- vinylidene chloride or fluoride, vinyl carboxylates,
such as vinyi acetate, vinyl propionate or vinyl
butyrate, acrylic and methacrylic acids and the
nitriles, amides and alkyl esters which derive .

20 therefrom, in particular acrylonitrile; acrylamide,.
methacrylamide, methyl methacrylate, methyl acrylate,
butyl acrylate, ethyl #crylate or 2-ethylhexyl
acrylate, vinylaromatic derivatives, such as styrene or
vinylnaphthalene, or olefins, such as

25 bicyeclo[2.2.1]lhept-2-ene, bicylco[2.2.1]hepta-2,5-
diene, ethylene, propene or l-butene.

Among these polymers, the invention very

particularly relates to homo- and copolymers of-vinyl



Anong these polymers, the invention very particularly relates to hono- and
* copol yners of vinyl 8 chloride, which are optionally overchlorinated.
The conposition based on high nol ecul ar wei ght organotin nal eates accordi ng
to the present invention can be prepare® according to the preferred 5

met hod bel ow whi ch consists in dissolving the conponent RA in sol vent

nedi um whi | €dexidey. whi@hmmmnmmiqmqmmo};gmdgo aO'E errpiaga.t u(rje
of at least 80[err]C and preferably of between 90[err]C and 100[err]C an
then mal eic anLydri de TRe [omposiddan hasad qrduigh solerulagrtionwi se,

over a period

MWhi.ch _can range f.ro 1"5m'nut s to approxinately 1 hour,
subsequent | Y TSI REF Y 4428 rpﬁ%atf")ﬂ ﬁéﬁq]%eerﬂﬂeﬁﬁxﬁy conti nugusl y
or porti onw; erRj o ' ' st .eg to mnutes an
preferably rlglﬁrge#r?gi%h %rﬁ%yemgr#eagﬁdo%ﬁoéﬁ%qﬂtﬁu&&e; y Q,I | on] g xt gr e
IS thensmi pednd bl oAy WG Wod, U BT AUL Wl R EHSIL ] C AN
preferagly of between 90[err]Can(fq'1é(’)%Ferr]ésror a period 0 |rre§{'%/\/n|ch S

at |east equmal :i.hOs&mmiﬂd_ﬂﬂiqfeemdiﬂgﬁnmﬂé&lrﬁn?q:lhusgo mnutes to
90 m nutes. The water forned during the reaction and the solvent can be

renoved by dbthiinled iien breidght adleed diipRaturedlof ate s W d angi ng
from80[err]C to 120[err]C and preferably of between 90[err]C and '
100[ err] C. 28d preferably ®fc bediween 90 andst100ed a@id tdddh respect
- maleic anhydride is first added, continuously or
10 portionwise, over a period which can range from 15
minutes to approximately 1 hour, subsequently followed
by a dialkyltin oxide (R!),Sn=0, continuocusly or
portionwise, over‘a period which is at least equal to
15 minutes and preferably ranging from 30 minutes to 90
15 minutes.

The reaction mixture is then maintained at a
temperature ranging from 80° to 120°C and preferably of
between 90°C and 100°C for a period of time which is at
least equal to 15 minutes and preferably ranging from

. 20 30 minutes to 90 minutes.

_ The water formed during the reaction and the
solvent can be removed by distillation under reduced
pressure at a fempe:ature ranging from 80°C to 120°C
and preferably of between 90°C and 100°C.

25 The solvent used must be inert with respect
to the reactants and the products formed.

Mention will be made, by way of illustration

of solvents which can be used according to the present



to the reactants and the products fornmed. Mention will be nmade, by way of
« illustration of solvents which can be used according to the present 9

i nvention, of toluene, xylenes, heptane or THF. According to the present

i nvention, the preparation is carried o®t with stirring and, preferably,
whi | e bubbl ing through an inert gas, such 5 as nitrogen. The preparation
i s general | yR¥veRtion.oaf d7c°ld%%phaﬂ@§ﬂ:edlﬂn@r{efl(qrﬁﬂl'}FPa) b;Jt it woul d
not be departing fromthe scope of the invention if the preparation were
carried oEt at g di f f HIKRT ‘H& &gt &b el(?’-‘esent inventjions the happen t hat

epoxyal kanes _are used, t.he preparati n | be ca.rrled out in-the presence
o1l‘o Wgter TRE PR ir"d@ar‘?‘sac\pﬁﬁ#:fé ; cfr’die'fore t he zigdltlon
of the nale e 0 t sent .J.nvention _
conponent ang tglyd glégl%an ygr 3’% Ji%o% FRd r? 2 GRf el%u hydri de/ RA

mol ar r&ti oa@f ,ﬁttzlog%ﬂ 2 and preferably of between 2.5 and 4. Mention wll
be made, byavvay of | ustration of conponents RA which can be used

according to the 20 mHesFitipariMdlt A Jine¥1AP caFdda YD
- 1-nonacosanol (nontanyl alcohol), hentri agg{)nt anolry,) n-triacont ana}?S (nyricyl

al cohol ) or atmosphesiaf praigswrieed 10% Fa) YbakCc2BoWwsullavhBd Bevei ght - aver age
nmol ecul ar mass Mw ranging from 375 to 700, a _
' departing from the scope of the invention if the
preparation were carried out at a different pressure.
10 Should it happen. that epoxyalkanes are used,
the preparation will be carried out in the presence of
water. The latter can advantageously be introduced
before the addition of the maleic anhydride.
According to the present invention, the
15 component RA and the maleic anhydride will be used in a
maleic anhydride/RA molar ratio of at least 2 and
preferably of between 2.5 and 4.
Mention will be made, by way of illustration
of components RA which can be used according to the
20 present invention, of alecohols ROH, such as
l-nonacosanol (montanyl alecochol), hentriacontanol,
n-triacontanol (myricyl alcohol) or mixtures of
saturated primary alcohols having a weight-average
molecular mass ﬁ; ranging from 375 to 700, a
25 polydispersity ﬁ;/ﬁ; in the region of 1 and a regular
distribution of the linear aliphatic hydrocarbon

radicals as a function of the length of the hydrocarbon

chains, or of mixtures of 1,2-epoxya1kanes having a



25 pol ydi spersity MV Vn in the region of 1 and a regular distribution of

- the linear aliphatic hydrocarbon radicals as a function of the | ength of

t he hydrocarbon chains, or of mxtures of 1,2-epoxyal kanes having a 10
wei ght - average nol ecul ar mass Mv rangi hg from 338 to 632. Use w |l
preferably be nmade of a m xture of saturated primary al cohols having a mass

Mv of 460 owebghblaverafeamblétularomasgoMwalrsaginghEriong 338mes Mv of 632.
According to the present invention, at |least 0.50 nol of dialkyltin oxide

(Rlerr])[er6Brs0O and preferably an anount ranging fromO0.75 nol to.0.85 nol
will be used 10 per 1 nol of maleic anhydride. Mention wll be nade, by
way of illustration oUsei wik}l prefexabdy bhiei mhdeapfhe mdxduxecofding to the
present invention, of dinmethyltin oxide, dibutyltin exide or dioctyltin

oxi de. 15 saturated pxipagy: pdsebedmpbaNddg ehmagscMyr of O/ 19- n oxide is
very particularly preferred. It is also ssible tqQ use, duri t he

pr epar afi on>gf Pﬁe°@oﬁpH§FFP6ﬁ REs eRoFHaf Heﬁoﬁéaﬁpgramé?ﬁﬁtEgiéﬂhotin

mal eat es, a§3éeast one al kyltin 20 chloride (Rlerr])[err]Snd[err]

i nst ead of ifal kyltin oxide (Rlerr])[err]Sn=0. Use will preferably be

gﬁgfkgf . f‘nm xture of ARAGERL kB thieCRrabkie RuGehkdl, [ Gt hedlt Of
0.50 mol of dialkyltin oxide (Rﬂ,Sn=O_and preferably an
amount ranging from 0.75 mol to 0.85 mol will be used
10 per 1 mol of maleic anhydride. |
| Mention will be made, by way of illustration
of dialkyltin oxides which can be used according to the
present invention, of dimethyltin oxide, dibutyltin
oxide or dioctyltin oxide.
15 Among these compounds, the use of dibutyltin
oxide is very particularly preferred.
It is also possible to use, during the
preparation of the composition based on high molecular
weight organotin maleates, at least one alkyltin

20 chloride (R'),SnCl, ., instead of a dialkyltin oxide

-x
(RY) ,Sn=0.

Use will preferably be made of a mixture of
monoalkyltin trichloride R!SnCl, and of dialkyltin
dichloride (R'),SnCl,, it being possible for the

25 radicals R* of the trichloride and of the dichloride to
be identical or different.

In this case, the chorides formed during the

preparation of the composition can be neutralized with



dichloride (Rlerr])[err]SnCl[err], it being possible for the 25 radi cal s
Rl err] of the trichloride and of the dichloride to be identical or
different. In this case, the chorides forned during the preparation of the
conposition can be neutralized with 1&n al kal i ne hydroxi de. The

conposi tion based on high nol ecul ar wei ght organotin mal eates according to
t he presentapRnatiaidnpenbydroxidecont ent by wei ght of at |east 10% 5 and

preferably of between 15% and 25% In, the_general_ case where the
composi tions obtainedTBFe°93P9815%°PoBﬁFF€nﬁErBPEPe?°?ﬁ€“F§Fter can be

I sol db K killed.i h h '

part 1 cul ar B9 gbh PROSPRERPAEPALPA 36CoFRAnd: FonthrbERESBE (o a cool ed
f d, ki hes Ldified [ f th

compost 1 ontBhEariel BN BoByEbbHERL P ARtGhe 2 ak TokRE SBh.1 f s oo

Spect r ugn of o4 §epFQERPIbiL 08266 eWELAT159 hAE gBYeNtion 15 is

characterized by: - an absorption band in the region of 1725 cnferr] [err]

characteristic of estgn tH8CHbRE2A1JEQHESWheraNtRBSebRpbeAtRaAd i N the
region of 1585 cni{err] [err] characteristic of tin carboxylates, 20

- an absor ppboaiheddare bbRidegtopooin G8fipepature, CBRealaetest canof
[err] Sn-O Sn[err] bonds. The conposition based on high nol ecul ar wei ght
or gani ¢ tirnbeoipolatiedchy imeanbt knowd tocargpengon skilled in the
art, such as in particular by pouring the hot liquid
10 reaction mixture on to a cooled surface and then
flaking the solidified product.
The tin content of the domposition obtained
can be determined by elemental analysis. The infrared
spectrum of the composition according to the invention
15 is characterized by:
- an absorption band in the region of 1725 om”
! characteristic of ester functional groups,
- an absorption band in the region of 1585 cm”
! characteristic of tin carboxylates,
20 - an absorption band in the region of 680 cm™
characteristic of =Sn-0-Sn= bonds.

The composition based on high molecular
weight organic tin compounds can be obtained according
to an alternative form which consists in introducing,

25 after removal of the water formed and optionally of the
solvent, an amount of costabilizer of at least 10% by

weight and preferably of between 15% and 30%, with

respect to the reactants employed (excluding water).



to an alternative formwhich consists in introducing, 25 after renoval of
. the water fornmed and optionally of the solvent, an anount of costabilizer
of at |least 10% by wei ght and preferably of between 15% and 30% wth
respect to the reactants enpl oyed (excl udi ng water). . 12 On conpl etion of
this addition, the reaction m xture is kept stirred and heated until a
honbgeneous ni xture is @hteomplietitmiobdntivty addipien, pyheoyeaetion
illustration 5 of costabilizers which can be used according to the present
i nventi on, ofmixture cts kepk ottirredsand heated mnkil A NaoRegeRegyrsy o1ty
acids. Another subject of the invention is a process for producing high

nol ecul ar weiBAHtERY IRt PRIt es, 10 characterized in that a conponent
RA is reacted with maleic aphydrid

d that_th ti ) Xt th :
obtained i s then brougrfe®rht d%ﬂ¥:5$qﬂ? ﬁ?ékylgﬁéfg n%fg?%}x?F%Sﬁ ogfde
0 : | . : |
(Rerr ) ler] S Rogbolilngly 804 BE UALS EILBERIEG Lo the
have 15 NG alintiPRll Odefon 0! S22 @09 Eos [NEyaPSERT 008 08E! LT ONS and
paraneters, the reactants used and thelr proportions are as defined above.

The inventi on,g $PuhChARECSihe LABLE08BOBAELPNEc£QEDI i Sing the thernoplastic
pol ymer and 20 the conposition based on high nol ecul ar wei ght organotin

mal eat es as they have bgestHeti s68jebevef #he iaventidnodsbaspeoceski gh
ol ecular for producing high molecular weight organotin maleates,

10  characterized in that a component RA is reacted with
maleic anhydride and that the reaction mixture thus
obtained is then brought into contact with at least one
dialkyltin oxide (R!),Sn=0 or with at least one alkyltin
chloride (R?),SnCl,.. RA, (R?) ,Sn=0 and (R?),SnCl,, have

15 the same meaning a§ given above. The operating
conditions and parameters, the reactants used and their
proportions are as defined above.

The invention also relates to the
compositions comprising the thermoplastic polymer and

20 the composition based on high molecular weight
organotin maleates as they have been defined above.

The composition based on high molecular
weight organotin maleates can be used in amounts
ranging from 0.5 to 5 parts by weight, preferably from

25 1 to 4 parts,.per 100 parts by wéight of thermoplastic
polymer.

Such compositions can additionally contain,

as a function in particular of the processing or



wei ght organotin mal eates can be used in anmobunts ranging fromO0.5 to 5 _

: parts by weight, preferably from 25 1to 4 parts, per 100 parts by wei ght
of thernoplastic polyner. Such-conpositions can additionally contain, as a
function in particular of the processing3r 13 conversion conditions
and/or of the applications for which they are intended, the usual

addi tives, sfRIPArgioppnditioneand /omrofthe appbiestions afods, i npact

nodi fiers, antioxidants, plasticizers and blowng 5 agents. The
conposi tion Hé’&’e‘é‘ Wgﬁ'f?naﬁ’bﬁﬂda?dme‘i-%tu?## [34ditiTeas suchiaed

di to _t.h venti can be incorporated at_ the sane tine
?f;glrjn:i]r]gorol?e:f@%{'ieﬁs‘{g PRre l#ﬁﬁ‘ﬁfh aﬁﬁﬂfged / f%’f&% "’!L’gis' t:l'F@at%'Fe made

f. A | by ' r nde or this pperation is
ngGr?ed oﬁtC Oir’xﬁida}%la%éa'm%éi%#ﬁ+éels’t gfgr%%"a’sﬁef%s p%ﬂ%/fgw’trp% conposi tion

based onshi ghygmitaeul ar .weight tin naleates and then the additives 15 and
the fillers are successively introduced. As a general rule, this operation

can be carried out at rEMENdCHBYE AL bdded U bR U Sed Y t he operation
itself to cause a tenperature rise, for exanple up to 70{% ﬁc or even

more. 20 weight tikhe{liahid) ze Ghingd teddIGRIMQS idiHN based on
hi gh nol ecul ar wei ght organotin nal eates as
present invention can be incorporated at the same time
[lacuna] or before the additives mentioned abové, when
10 they are made use of.

According to a particularly recommended form,
this operation is carried out in a fast mixer and the
thermoplastic polymer, the composition based on high
molecular weight tin maleates and then the additives

15 and the fillers are successively introduced.

As a general rule, this operation can be
carried out at room temperature, it being possible for
the operation itself to cause a temperature rise, for
example up to 70°C or even more.

20 The stabilizing action of the composition
based on high molecular weight organotin maleates as
obtained according to the present invention can be
demonstrated by carrying out various tests which
evaluate the dynamic and static thermal stability of

25 the thermoplastic polymer compositions containing it.

The thermoplastic polymé: compositions, in

particular PVC compositions, comprising the composition

based on high molecular weight organotin maleates as



obt ai ned according to the present invention can be denonstrated by carrying
. out various tests which evaluate the dynam c and static thermal stability
of 25 the thernopl astic pol yner conpositions containing it. The

t her nopl asti c pol ynmer conpositions, inilgarticular PVC conpositions,
conprising the conposition based on high nol ecul ar wei ght organotin

mal eat es asobtaifedbiazicosdiage dodithe Presentyinyvemtion @an &e can  be

noul ded by injection, cal endered and then thernoforned, extruded or

coext r uded ueuﬂﬁgﬁdbﬂrﬂPdH@§1°§ucﬁﬂé9QGﬂﬁ9d @deGhaH|H}Qﬂﬂ°ﬁﬁﬁmﬁﬂwngs door
frames, w ndow 5 sections, sheets and The converted articles can
be conpact GP‘tﬂ‘Eﬁﬂdeﬁ cpextrade %ﬂoa&t&ﬁyqszl #fRcB%n of the

t b h | I t t I be
Gonbnat r ot cAPESFICEn FOPRSIRG: HOF Z%uﬁ@%@ " AR A A ormt 1 ci ty
di nat L* d it b
Congo Red t EEET4RA, suﬁtg?#%ﬁ%re%ga‘h A e T

conmposi ti onygoy| I ggymydggplar 15 weight organotin nal eates as
obt ai ned accor to the present invention exhibits the advantages, in

addition to heat Stab"ﬂﬂez'ri&tf-h%rﬁ‘%@m-%ﬂdﬂilﬁ(ﬂ ActA@RO DL U
containing it, of contributing a particularly significant |ubricating

effect to th@ﬂbo&ﬁtloﬂlmﬁmw&ﬁfg&&dﬂd&ﬂ&evﬁﬁ@mﬁdﬁy&%m studyi ng
the [lacuna] can be demonstrated for converted articles by

10 measuring the trichromaticity coordinates L¥*, a* and
b*, by measuring the residual stability time by a Congo
Red test and by subjecting these articles to UV
radiation.

The composition containing high molecular

15 weight organotin maleates as obtained according to the
present invention exhibits the advantages, in addition
to heat stabilizing the thermoplastic polymer
compositions containing it, of contributing a
particularly significant lubricating effect to them.

20 This characteristic can be demonstrated by studying the
rheology using a torsional couple rheometer or by
reading the conversion parameters during proeessing. It
was thus found that the lubriceting effect contributed
by the composition containing high molecular weight

25 organotin maleates of the present invenﬁion makes'it
possible to significantly reduce the addition of
lubricants to PVC compositions.

The composition containing high molecular



rheol ogy using a torsional couple rheoneter or by reading the conversion _
- paraneters during processing. It was thus found that the lubricating effect
contributed by the conposition containing high nolecular weight 25
organotin nal eates of the present inve8tion nmakes it possible to
significantly reduce the addition of lubricants to PVC conpositions. The
conposi t i oNetGhtaPrgRgOkighnAdPateBaps obkaighd scganding tml ¢hees as
obt ai ned according.to the present invention also exhibits the advantage of
not detri niehBaeRy é’PY%BFFﬂg phaovexhibispnther adyansagedofhapfopl astic

ver, during the conversion of

e . b
?ﬁgyggglggagggé%%gﬁé}lgoﬁﬁSEFF?Bﬁstbﬁn?ggﬁFnBTFHE e iB°§Uﬁﬁ&§ﬁtio?. .

i ni | | ght ' eates, and nore particularly
by ext  usr e eHoBPaRELL 2ot Phill +QpIRR%kIBae: o i o oboer ved. 10

It hasgbeen found thﬁBrEB@e¥§edﬁLiﬁgnPﬁPeH%évE@bE eiggha nunber of carbon

atons greater than 22, and nore particular grea an 30, nade it

possi bl ¢ ! ehiiib1abedacpol fmbk CabosltObhe Bofitabhhe etb hYgrved Wi th

conponents RA having a | ower number” o carbon ato it has

been obsercampositidhecontainingOnDghi hbDasuLLPt welGAe SFganetin Ml eates
wWith a structure conparable to that described in.the invention, of -

conponent snéd¥eates, nané mprei pareitylatlyl bpheksrubdwhigng nunber of carbon
atonms of between 16 20 and 22 resulted, during the extrusion of PVC .
release of irritating products is observed.

10 It has been found that the use of components
RA having a number of carbon atoms greater than 22, and
more particularly greater than 30, made it possible to
limit, indeed to prevent, problems of plate-out
observed with components RA having a léwer number of

15 carbon atoms. Indeed, it has been observed that the

‘use, in compositions containing organotin maleates with
a structure comparable to that described in the
invention, of components RA, and more specifically of
alcohols, having a number of carbon atoms of between 16

20 and 22 resulted, during the extrusion of PVC
formulations, in deposits of the corresponding.fatty
alcohol on the cooling fixtures of the extruders. This
could be demonstrated by observing and then by
analyéing the deposits on the surface of the céoling

25- fixtures after a given extrﬁsion period. Under the same
operating conditions, it was observed that PVC
compositions containing the compositions containing

high molecular weight organotin maleates described in



formul ations, in deposits of the corresponding fatty al cohol on the cooling
. fixtures of the extruders. This could be denonstrated by observing and then
by anal ysing the deposits on the surface of the cooling 25 fixtures after
a given extrusion period. Under the sari6 operating conditions, it was
observed that PVC conpositions containing the conpositions containing high
mol ecul ar weihghtpraspnbtinvention cdidicnet ibesul in amy tdeppsition
invention did not result in any deposition on the sizers. The follow ng
exanmpl es i |¥stFhe S1FRTFnvention. 5 | Preparation of the
conposi tions contai ni ng hi | ecul ar wej ght, organotin naleates in
accordance with the i r#é%t?&'ig’r‘ﬁe“%o?mjc Bkt LIRS g2 ®r ganot i n

mal eat es vere \Eern aéed by using the follow ng 10 reactants: - Unilin[err]
425 (sold byrf e %‘any Petrolite): mxture of saturated primary al cohols

of '1"3ng exnibiting a G TrastaClodSF te erhpiefitods REAEEER] X M or
105 my KOH thiyh SedTeSulitt Shdisioe &%ﬂw@m M&%@M%@@?&%&%& and a
. mean nmean nunber of carbon atons of 30, Unilinferr] 550 (so y the
Conpany Pet reitH edhe MnWedi€ion saturated primary al cohols
The compositions containing organotin
maleates were prepared by using the following
10 reactants:
- Unilin® 425 (sold by the Company
Petrolite) : mixture of saturated primary alcohols
having a weight-average molecular mass ﬁ; of 460 and a
polydispersity ﬁ;/ﬁ; of 1 and exhibiting a melting
15 point of 91°C, a hydroxyl number of 105 mg KOH/g of
sample determined according to ASTM Standard D 222 and
a mean mean number of carbon aﬁoms of 30,
- Unilin® 550 (sold by the Company
Petrolite) : mixture of saturated primary alcohols
20 having a weight-average molecular mass ﬁ; of 550 and a
polydispersity ﬁG/ﬁE of 1 and exhibiting a melting
point of 99°C, a hydroxyl number of 83 mg KOH/g of
sample determined according to ATSM Standard D 222 and
a mean mean number of carbon atoms of 40,
25 - Vikolox® €30+ (sold by the company E1f
Atochem North America Inc.): mixture of
1,2-epoxyalkanes having a weight [lacuna] molecular

mass ﬁ; of 632 and exhibiting a melting point of 72.7°C



20 havi ng a wei ght-average nol ecul ar mass Mv of 550 and a pol ydi spersity
- MV M of 1 and exhibiting a nelting point of 99[err]C, a hydroxyl nunber of
83 ng KOH/ g of sanple determ ned according to ATSM Standard D 222 and a
mean nmean nunber of carbon atons of 401725 - Vi kol ox[ err] C30+
(sold by the conmpany EIf Atochem North America Inc.): mxture of

1, 2- epoxyal e@Rtef MEATHFeandiupher |of raxbom akamsmofedS Mv of 632 and
exhibiting a nelting point  of 72 7[err]C 17 and a nean mean numnber of
carbon atoms of 45, - ~VM¥ERST 3O lOQF‘{]é%I'-'&; Hihe r@mmﬁqm PS

Cor por ati on Zeolite A of s um_al um nosi i cate hydrate type;

- mgl eic anl)%9 oFation)is, fen qﬂﬁ? & e sadinmp i vpinsgiddeatieon oF A
COVPCSI Tl ON IN&wﬁ HIGH MOLECULAR VEEI GHT ORGANOTI N MALEATES ACCORDI NG
TO THE 10 *¥ SOLVENT MEDI UM The fol | ow ng are introduced into

a 500 j acket ed react a stirrer, a thernoneter pocket, a
refl uxngondenser equi ppg’{?vmﬁl a &gﬁ%dd Stark apparat us, and an inert gas

inlet: 15 - it e kReiiqane (solvent), - 91.6 g (0. 199 nol)
of Unilin[err] 425. The mxture is heated to approximately 90[err]C and

stirred, so as to obt @ExaMpr®rgeneous |iquid

PREPARATION OF A COMPOSITION CONTAINING HIGH

MOLECULAR WEIGHT ORGANOTIN MALEATES ACCORDING TO THE
10 INVENTION IN SOLVENT MEDIUM.

The following are introduced into a 500 ml
jacketed reactor equipped with a stirrer, a thermometer
pocket, a reflux condenser equipped with a Dean and
Stark apparatus, and an inert gas inlet:

i5 ‘ - 100 m1 of heptane (solvent),

- 91.6 g (0.199 mol) of Unilin® 425.

The mixture is heated to approximately 90°C
and stirred, so as to obtain a homogeneous liquid
reaction mixture. 53.6 g (0.546 mol) of maleic

20 anhydride are introduced in four portions over
30 minuﬁes under a stream of nitrogen, causing a slight
exotherm to 100°C. When the temperature again
stabilizes at approximately 90°C, 109.5 g (0.440 mol)
of dibutyltiﬁ oxide are added in five portions over

25 1 hour. The reaction mixture is maintained with

- stirring under a stream of nitrogen for 1 hour at 20°C.

The temperature is increased by 5°C to 10°C before |

applying a pressure of 6.66 x 10° Pa, in order to distil



reaction mxture. 53.6 g (0.546 nol) of maleic 20 anhydri de are

I ntroduced in four portions over 30 m nutes under a stream of nitrogen,
causing a slight exothermto 100[err]C. Wen the tenperature again
stabilizes at approximately 90[err]C,1809.5 g (0.440 nol) of dibutyltin

oxi de are added in five portions over 25 1 hour. The reaction mxture is
mai nt ai nedo®ft khet heprageunndr thesvptam of nPaFS4eR for 1 hour at 90[err]C.

The tenperature i s increased by 5[err%C to 10éerrlc befgre applying a
pressure of3BPEB*imabely,L-Pag PR WRKEX) r oAGFeE; Alstifiing,Lokent ane and

th t f t ipately 1.8 f t A distilli f

1 hour, 1 b PRREL of AP “PREGPRehe: BoKERBEANEP: BLBPERRAFAS The healing and
the stirri I ' ' ' d t
cool oo retBroRPerd”; 1EH, ARfictng hARehd° L ERELRE ok plSablnBE (7 e 1O

composs! i Opn@hCeRl! 2bBEioh- fixBnkell BYupBLIBL B hNEobgglon of 99% The

percent age by wel ght o In I n the conposition thus 10 obtained is 20.7%

The infrargdeapepiave exholles 88 8839aREyORthand at 1726 cnferr]
corresponding to the ester functional groups, absorption bands at 1589

cnferr] correspondi ngppeoklifatelycashoyybst enhbussinpoBatishoupe
-C(O-0OSn[err] and an absorption band at 677 cnferr] 15 characteristic
of [err] Snebt&ined] boedsa ¥XAlEBl By?2wePGRPARATERRA ©RghofObEOSBE.ON
CONTAI NI NG HI GH. MOLECULAR VEEI GHT ORGANOTI N MALEATES ACCORDI NG TO THE
The percentage by weight of tin in the composition thus
10 obtained is 20.7%. The infrared spectrum exhibits an
absorption band at 1726 cm™ correspondiﬁg to the ester
functional groups, absorption bands at 1589 cm™
corresponding to the tin carboxylate functional groups
-C(0) -0-Sn= and an absorption band at 677 cm™
.15 characteristic of =Sn-0-8n= bonds.
EXAMPLE 2: |
PREPARATION OF A COMPOSITION CONTAINING HIGH
MOLECULAR WEIGHT ORGANOTIN MALEATES ACCORDING TO THE
INVENTION USING A ZEOLITE AS COSTABILIZER.
20 The preparation is carried out as in Example
1, using the same reactants according to identical

amounts. The following are thus used:

100 ml of heptane (solvent),

91.6 (0.199 mol) of Unilin® 425,

25

53.6 g (0.546 mol) of maleic anhydride,

109.5 g (0.440 mol) of dibutyltin oxide.
After removal of the heptane and the water of

reaction by distillation under reduced pressure, the



| NVENTI ON USI NG A ZEOLI TE AS COSTABI LI-ZER. 20 The preparation
-is carried out as in Exanple 1, using the sane reactants according to

i dentical anounts. The followi ng are thus used: - 100 m of heptane
(solvent), - 91.6 (0.199 nol) of Unille 425, 25 - 53.6 ¢
(0.546 nol) of maleic anhydride, - 109.5 g (0.440 nol) of dibutyltin oxide.
After renovepctert he nepnznedatc akwomphericf pressurenaby Gidsgi lbfati on
under reduced pressure, the 19 reactor is returned to atnospheric
pressure ahelfarg 3PO\areoipErppuced drecfpurr pentdansnovesr portions over
30 mnutes_wth stirring and while nmaintaining a tegperature of 90[err]C
Af ter honnﬁ@%?}FHEeFhglgﬁaEFFﬁﬁlﬁgnPkéuWB,1FhEaﬁPGG&BFnBSaisolated as in
Exanpl e 1. roxpnat el 6.0 t he, conposi,ti,on are obtained, i.e. a
yield by m%é%ﬁ?r?gufﬁe°¥eg§oﬁ'oggfﬁﬁqu?ﬂ eBéF&BﬁtEb@ BERGELGRt of tin in
t he cogposjii hu bi.aj | g1 ¢ e_intrared spectrum exhibits
bands ?E sa%#ﬁ?f%f ?%gt%gggﬁgf ?ﬁeﬁggﬁ%ggﬁt?3n13fé§§gﬁgﬁe&1. EXAMPLE 3

PREPARATI ON OF A COVE &tgmhegingﬁbeTgETHEeluMﬁng§@$#§|QgéUN|L|N[err]

550 AS REPLACEMENT F UNILINerr] 4257 15 _ ne preparation is
carried oustbeaih8dFxalelealyiba 5ot wbegRer 2hUtRa PeLIGn Ber €99¢d by
5(err]C and the reactants being used according to the follow ng

The percentage by weight of tin in the composition thus

obtained is 16.5%. The infrared spectrum exhibits bands
10 similar to those of the composition of Example 1.
EXAMPLE 3
PREPARATION OF A COMPOSITION ACCORDING TO THE
INVENTION USING UNILIN® 550 AS REPLACEMENT FOR
UNILIN® 425.

15 - The preparation is carried out as in Example
2, the set temperatures being increased by 5°C and the
reactants being used according to the following
amounts: |

- 100 ml of heptane (solvent),
20 - 91.6 g (0.167 mol) of Unilin® 550,
- 53.6 g (0.546 mol) of maleic anhydride,
- 109.5 g (0.440 mol) of dibutyltin oxide.
After removal of the heptane and the water of
reaction by distillation under reduced pressure, the

25 reactor is returned to atmospheric pressure and 64 g of
Valfor® 100 are introduced in four portions over
30 minutes with stirring and while maintaining the

temperature at 95°C. After homogenizing the reaction



atunts: - 100.m of heptane (solvent), 20 - - 91.6 g (0.167 nol)
.of Unilin[ferr] 550, - 53.6 g (0.546 nol) of maleic anhydride, - 109.5 g
(0.440 nmol) of dibutyltin oxide. After renoval of the heptane and the water
of reaction by distillation under reduceg20pressure, the 25 reactor is
returned to atnospheric pressure and 64 g of Valfor[err] 100 are introduced
in four portiwvhstuvers SbenpmeductwishispilatedgaandnwBixampdei d.ai ni ng t he
tenmperature at 95[err] C. After honpbgenizing the reaction = 20 mxture, the
product is isolated as PRPEREAPRESlY ARfr oxPhatbrycompogisiophareonpositi on
are obt ai ned, ield bé meigat in the region of 10Q0% The_percentage
vie t

by wei ght of ?#ﬁgiﬂgﬁﬁelc8np S Pﬁygeggbﬁ Pn&&ei§e$695%PfTHQPﬁnfrared
Eampl o 2. DXARPLECTPRERRRATY CRELERR BEVEAR HRORBACRORBPR IR ks
N THE ABSENCE CAHBR ERT Sk TRE XXEFBER Ceperim BeRENEEs 10 (o (he
Fol | ovi ng anvunrBrich BAAMR Bibi1a? €6 LHSHL! 6%, herchapostiibn Bt ¢
(0.145 nol) ofxnppkoz[err] C30+, ' '

EXAMPLE 4

. PREPARATION OF A COMPOSITION ACCORDING TO THE
10 INVENTION USING A MIXTURE OF 1,2-EPOXYALKANES IN THE
PRESENCE OF WATER AND IN THE ABSENCE OF SOLVENT.
The preparation is carried out according to

the operating conditions of Example 1, in an identical

reactor, with the following amounts of reactants:

15 25 g of water,

91.6 g (0.145 mol) of Vikolox® C30+,

53.6 g (0.546 mol) of maleic anhydride,

109.5 g (0.440 mol) of dibutyltin oxide.
Distiliation under reduced pressure is
20 carried out in a similar way to Example 1 and 21 g of
wéter are collected after 1 hour. 64 g of Valfor® 100
are then introduced into the reaction mixture as
described in Example 2.
The product is collected as in Examples 1 and
25 2. Approximately 322 g of the composition are obtained,
i.e. a yield by weight in the region of 100%. The
percentage by weight of tin in the composition thus

obtained is 16.2%.



- 53.6 g (0.546 nol) of maleic anhydride, - 109.5 g (0.440 nol) of
dibutyltin oxide. Distillation under reduced pressure is 20 carried out
inasimlar way to Exanple 1 and 21 g of water are collected after 1 hour.
64 g of Valfor[err] 100 are then introd23ed into the reaction m xture as
described in Exanple 2. The product is collected as in Exanples 1 and 25

2. Approximately 322 g Te tinfxanas Speahrum cexhiki te@n jaksoxptiend by

wei ght in the region of 1009 The percentage by weight of tin in the .
conposi tion lblﬂléi((ﬂﬁélﬂr?eﬁj% 19°pupsponding ko | the eatex pburetheaadi bits an
absorption band at 1726 err to the ester functional

. cor.r espondi
groups, an afFRSURS R ARFOFPYEAN hapd 2% Jlr:%]r S orRPTEERORELRg; KO
b |ate f t,i. | - - QS d 5 ti band at
67 onerr) R S ek e age et dmdiffn > AL AR B 200 P
PVC it | 4 t t PV ' , t ai ni th
CoNpGs! 'a?f‘%baélbﬁ:fpﬁﬂgﬁﬁ% d:ﬁin%%\gu%%. %&Pﬁ@éﬂé?ﬂ%oofon alning the

conposi tions con wei g organotin mal eat es

prepared abowxAanl sdlysddoLn of the heat stabilizing properties of -the
sai d conpositions containing organotin mal eates. The trade nanmes, natures,

suppliers and functi onsgpfpidiraratich Sof v i oEione f he 15
preparation of the PVC fornul ati ons are gi ven bel ow

hereinafter denoted by PVC formulations, containing the

compositions containing high molecular weight organotin
10 maleates prepared above and evaluation of the heat
stabilizing properties of the said compositions
containing organotin maleates.
The trade names, natures, suppliers and
functions of the various materials used in the
15 preparation of the PVC formulations are given below:
- Lacovyl S110P, PVC resin with a K value of
67, Elf Atochem S.A.,
- Durastrength 300, acrylic polymer, Ceca
S.A., impact modifier,
20 - Stavinor CA PSE, calcium stearate, Ceca
S.A., lubricant,
- Metablen P551, acrylic polymer, Metablen
Company B.V., processing aid, |
- Kronos 82220, titanium oxide, Kronos,
25 pigment, |
- Hydrocardb 95T, calcium carbonate, Omya
S.A., filler

- AC 316, oxidized polyethylene wax, Allied



-'Lacovyl S110P, PVC resin with a K value of 67, EIf Atochem S. A, -
. Durastrength 300, acrylic polyner, Ceca S. A, inpact nodifier, 20

- Stavinor CA PSE, calciumstearate, Ceca S. A, lubricant, - Mtablen P551,
acrylic polyner, Metabl en Oorrpany B. V., 2Brocessing aid, - Kronos S2220,
titani um oxi de, Kronos pi gnent, - Hydrocarb 95T, cal ci um carbonate,

awa S. A, fBEigeal, AEBE}GanGX|d|zed pol yet hyl ene wax, Allied 22 Signal ,
| ubricant. THE PVC FORMULATI ONS ARE PREPARED ACCORDI NG TO THE FOLLOW NG
CPERATING CONDI TI ONS ( TRE  EXFOBQRMUBATEQNS), ARERPRESABERHAGRIO R@%ﬁﬁESSED BY

VEEI GHT) = ol d 0 nschel jacketed
fast m xer mﬁh?s@%gé’%%é%%&ﬁ n‘% R&PS%TS 0 parts of
PVC resin (LagaVyhomeetdf s hserved. 10

At 60[err]C, i‘QES TEF §Sg®hpOSI |on con #P ng ni g 'nnlecular wei ght

?L??QSELgdngkﬁatﬁZh asTﬂ%S? ?ﬁgasgofgpggfkgfﬁé%?glzeg po f%?ﬁe{ene wax (AC
316) is intrgdéﬁééed fast mixer with a stirring speed of
3800 revolutions/minute: |
- 100 parts of PVC resin (L&covyl S 110 P).
A rise in temperature is observed.
10 At 60°C, 3.5 parts of a composition
containing high molecular weight organotin maleates, és
obtained according to Examples 1 to 4, are introduced
and then, at 65°C, 0.2 part of oxidized polyethylene
wax (AC 316) is introduced.

15 The following are added at 80°C:

- 0.6 part of calcium stearate (Stavinor CA

PSE) ,
- 7.5 parts of impact modifier (Durasﬁrength
300) and, |
20 - 1.5 parts of processing aid (Metablen
P'551j.
The following are then added at 85°C:
- 4 parts of titanium oxide (Kronos S82220),
- 5 parts of calcium carbonate (Hydrocarb
25 95 T).

The PVC formulation is stirred at
3800 revolutions/miﬁute until a temperature of 110°C is

reached and is then cooled by reducing the stirring to



15 The follow ng are added at 80[err]C. - 0.6 part of cal cium
. stearate (Stavinor CA PSE), - 7.5 parts of inpact nodifier (Durastrength
300) and, 20 - 1.5 parts of processing aid (Metablen P 551).
The following are then added at 85[erBBC. - 4 parts of titanium oxide
(Kronos S2220), - 5_parts of calcium carbonate (Hydrocarb 25 95 T). The
PVC f or nul &PP8nTrY¥odutices/minygeo and, by cissylatinge aystveam ©fper at ur e

of 110[err]C. i.s reached apd i,s then cooled hy reducing the stirring to
23 1500 re%BFGtWBﬁ?FnFﬂuF eaﬂﬁc%?tcP ch Fﬁée§°strean1of cold water in the

j acket of the m xer. , Jhe_formulation tained,i s cqllected en the
t enperat ure reaches gﬁ rg?FW§#8?§°55P§$Ff39%5is c8l1edted Rﬁgynanic t her mal

stability Eﬁéttgﬁﬁ%@éEHQQ gggcggféaksﬁoggga%%égﬂhgubqns. The foll ow ng

desi gnations are erei n- "at1’én 1, a fornulation

contaiging 10  the gogpAsKELORheRMiAE! Bt i&EQP TRLeCyLak el gyt organotin
mal eates of Exanple 2; - PVC fornmulation 2, a formulation contalning the
conposi ti ogueoBhathiree Piveh foRmAtHEAbNWET ght

The following designations are used herein-
below:

- BVC formulation 1, a formulation containing

10 the composition containing high molecular weight
organotin maleates of Example 2;

- PVC formulation 2, a formulation containing
the composiﬁion containing high molecular weight
organotin maleates of Example 3;

15 : - BVC formulation 3, a formulation containing
the composition containing high.molecular weight
organotin maleates of Example 4.

150 g of the PVC formulations 1, 2 and 3 are
evaluated using a Collin roll mill, the rollers of

20 which are brought to 200°C. The rotational speeds of
the two cylinders are respectively adjusted to
20 rev/min and 24 rev/min, so as to gel and then
squeeze the material between the cylinders while
contributing frictional mechanical work. The separation

25 between the cylinders is adjusted to 0.7 mm.

Samples are withdrawn fram:the cylinders at
regular time intervals, their goloration being

recorded, until complete degradation.



ofganotin mal eates of Exanple 3; 15 - PVC formulation 3, a

. formul ati on containing the conposition containing high nolecular weight
organotin nael eates of Exanple 4. 150 g of the PVC fornulations 1, 2 and 3
are evaluated using a Collin roll mlIR% the rollers of 20 which are
brought to 200[err]C. The rotational speeds of the two cylinders are
respectively adj ust e®he YE3awing dndicem (Y&, HSTM SFandaxd gel and t hen
squeeze the_materi al betvveen the cylinders while contributing frictional
mechani cal BRdrR. BARSUIad, P@r?hZ?yamHJﬁ\Xﬂé’r]P ‘P‘Pé’“’c;ﬂqq’ncfé?% is adjusted to

0.7 mm Sanples are w thdrawn fromt nders at ul.ar tine intervals,
their col of REEARASIRY tﬁg@orc&efa-’ew@e%% e, SATRERING 24 The

yel | owi ng %Q% gh‘i%s%léueaﬁﬂ\"riﬁﬁ d rd E313) rreasured on each sanpl e
an egrada

wi t hdr awn I on time ‘corresponding to conplete darkening are
presented in Table 1. PVC forp Pve-fotrt Pve—gr—tat+or—l
| ation 2 lation 3 5 PVC E2rmnn) | PVC formyp 4 PVC formu- 2| 9
3.4 Yl (4 mn) 4.0 . 3.7 3.4 VI g:6 m n)
5.4 5.8 5.5 Watdgeytn) | latiom 27 3 lation 37 g
6.6 Yl (10r3 8—4 32 - 8810~ ¥H (12 min)
9.0 5 8Y® (2 min) 9.2 2.4 2.9 3.4
¥YI (4 min) 4.0 3.7 3.4
YI (6 min) 5.4 5.8 5.5
YI (8 min) 7.3 7.1 6.6
YI (10 min) 8.4 8.2 8.5
10 ' YI (12 min) 9.0 8.9 9.2
YI (15 min) 9.8 10.5  11.0
¥YI (20 min) 12.3 12.4 14.0
 ¥YI (25 min) 14.9 16.2 17.2
YI (30 min) 17.9 18.7 21.0
15 YI (40 min) 26.6 27.2 29.0
YI (50 min) 31.4 31.6 33.0
Complete > 60 > 60 > 60
|degradation (min)

TABLE 1

20 The results presented demonstrate the
remarkable action of the compositions containing high

molecular weight organotin maleates described in the



Yt (15 min) 9.8 10.5 11.0 Yl (20 nin)

. 12.3 12. 4 14.0 Yl (25 min) 14.9 16. 2
17.2 Yl (30 min) 17.9 18.7 21.0 15 Yl (40
m-n) 26. 6 27. 2 2529.0 Yl (50 min) 31. 4 _
31.6 33.0 Conpl ete > 60 > 60 - > 60
degr adati on imventipg| &s1hegt stabilizer foKePVEsults presented denonstrate
the remarkabl e action of the conpositions contalnln | h nol ecul ar wei ght

organotin nal eates des&FELEYALHATEON OFZEEFnFEHPPoR ZESSOEhi | i zer for
PVC. |11 EVALUATI ON OF THE_FINAL P CTI ONS FORMED
FROM PVC FCREFEI\’?I %ﬁ?ﬁ@ﬁ%ﬁoﬁé%ﬁ G H GH MOLECULAR

5 VEI GHT COR oMb
HRFRBFLIONY CERTRNEN Fme RRRETR | o

ELI M NATI ON o

denonstrate Bh i aFwB heat
stablllzgd e&ﬁﬁﬁﬁhléh conp03|tlgﬁégcoﬁﬁglﬁFﬁgﬁ%&hﬁ&& eculgPﬁaglgﬁ? :
organotin mkﬁﬁbﬁériéﬁfhhﬁhﬂﬁbﬁ 0PV pRAIre0od#d colNeREBBTEDD Wy aREof the

said conpositions to (reducti-on) elimnation of plate-out, conpositions
cont ai ni ng ogAfPOEONPOBIrTaDAS . Obt ai ned with linear 15 pri mary al cohol s
havi ng a nunber of carbon atons equa

In order to demonstrate the f1na1 properties

of the rigid sections which are heat stabilized by the

10 compositions containing high molecular weight organotin
maleates described in the invention and the
contribution of the said compositions to the
(reduction) elimination of plate-out, compositions
containing organotin maleates obtained with linear

15 primary alcohols having a number of carbon atoms equél
to or less than 22 have been extruded in the same way
as the PVC formulations stabilized with the
compositions containing high molecular weight organotin
maleates of the present invention.

20 The following designations are used:

- PVC formulation 4, a formulation containing
a.composition cohtaining organotin maleates obtained
according to the operating conditions of Example 2 and
with the same amounts by weight of reactants, except

25 that Unilin® 425 is replaced with stearyl alcohol
(1-octadecanol), | |
- PVC formulation 5, a formulation containing

a composition containing organotin maleates obtained



to or less than 22 have been extruded in the same way as the PVC

.formul ations stabilized with the conpositions containing high nolecul ar
wei ght organotin nal eates of the present invention. 20 ' The
foll owi ng designations are used: - PVC 2@rnulation 4, a fornulation
containing a conposition containing organotin nal eates obtai ned accordi ng
to the oper aacogrdimgi teobtbeobpéxatphg Condiltipnh oficExamplenBuand by

wei ght of reactants, except 25 that Unilin[err] 425 is replaced with
stearyl al combth(thecsamecamonnts. bp\weighkupft reactantss oeKarREi on

containing a compositiop containing organotin mal eates obtai ned 26
accor di ng t othak BRildR| nd28ohai FeBhaced withpbehenyljalrehothe same

anount s by i ght of reactants, except that Unilin[err] 425 is repl aced
with behenyr?éTaﬁﬁﬁ?afﬁfgocesanol). 5 These two PVC

fornulat%ons 4 and 5 a&ﬁﬁgéﬁggéegggcgggghﬂgFignghg Igtgcgkeused to pfepare

the PVC Tornul ations 1] ne operati ng con i OnsS, sanme anounts by

weight of the.gBLechabscusatha. THechbVErBYG-bO! LAl L8NB 888X huded on a

10 KMDL25 er equi ppe _ 1 mmf die. “the outlet of
the die, theppgtgbimhiheishsetl,i # anQ09! i(BaAmbI as{aafatﬂﬁ]tggaahagéiahs@

tenperature of 15[ err]C by virtue of circulation of co wat er and equi pped
Wi th a vacuugsaheambiinesdby weightUbE the hmhBakiahapusgapt the '
The five PVC formulations are extruded on a
10 KMDL25 extruder equipped with a 60 x 1 mm flat die. At
the outlet of the die, the material is sized in a
cooling fixture maintained at a temperature of 15°C by
virtue of circulation of cold water and equipped with a
vacuum pump in order to ensure the final shaping of the
15 section thus obtained.
Each of the PVC formulations 1 to 5 is

extruded for one hour. The conversion parameters are

detailed in Table 2.



15 section thus obtained. Each of the PVC fornmulations 1 to 5 is extruded
. for one hour. The conversion paraneters are detailed in Table 2. 27
[err] 28 After each extrusion, the sizer is opened and its surface is
observed. No deposition is observed fo2hhe PVC fornulations 1 to 3
contai ning the conpositions 5 containing high nol ecul ar wei ght organotin

mal eat es of the presgnC_imventipm—ftnyconmntTast,7thg PVYE fornul ati ons 4 and
5 give rise to the appefriance of a grpasy white] degosif. It is very clearly
observed that thg deﬂoqgtion caused 1p by|the] extirusfon of the PVC
formul ation 4, cprpabnigg the sfapilifes using piuredrel |al cohol, is greater
by mass than the| @&p8silijon caus& by|tthe ext¥ ukPbr gf |[the PVC fornul ation
5, containing the stg&bifijzer usj ng bepenyl &l cohol .| 15 The
anal ysis of the Hepo#it s carried put by|inffargd apalysis; it
denonstrates thaj these-depositp are ponposed eixcl ysively of the al cohol
used during the Jreperﬁﬁlon of fhe copposition fconfarnjng
g > '
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~

oFganotin mal eat es, nanely: 20 - stearyl alcohol in the case of

*the PVC formul ation 4, - behenyl alcohol in the case of the PVC formul ation
5. Photograph 1 illustrates the deposition 25 phenonena observed in the
si zer after extruding for one hour withe8he PVC fornul ation 4. VO
98/ 30568 PCT/ FRO7/ 02353 1. Conposi tion
cont ai ni ng hlgh nnlecu?%Feﬁe?ﬁﬁP %?55%6%?%'nﬁhﬁaﬁééeﬁsléb?aﬁneé apdt he
reaction of ent RA W th naleic anhydride and then 5 bringing the
reaction m xt n'?ﬁﬁ%c%b%%l ‘\#éﬁeﬂﬁ? *contact with at |east one dialkyltin

d Sn o) Ieast one alk I ch i de
CRierriyforr]bna [orr v dembbieion 2 5ndPEedn dor ns"biE

an al cohol EE;iﬁﬁigtggﬁgFir@@rgs Ob 82 8n n%ﬁge e05q§£ Qf@ g%gllphat;c

hydrocarbon radical having a car on nu rangin rom to 50 or a
m xt ur e of %ﬁﬁﬁﬂi@%i%ﬁh@i&@@ﬂ§ weidne YBsQhbey Vﬁéf&&tﬁB' ggul ar mass
Mv ranging from 340 to and a 15 pol ydi spersity In the region of

1, - or an eyix)prdseact Gevédtieil] O in which n ranges from23 to 50 or a
m xture of epoxyal kanes with a wei ght-average nol ecul ar mass Mwv rangi ng

from338 to 716; 20 In contrasty ctlié¢ PVQrfsemiTation#cfragd ¥ranched
aliphatic

ei t her

give rise to the appearance of a greasy white deposit.
It is very clearly cbserved that the deposition caused
10 by the extrusion of the PVC formulation 4, containing
the stabilizer using stearyl alcohol, is greatef by
mass than the deposition caused by the extrusion of the
PVC formulation 5, containing the stabilizer using
behenyl alcohol.
i5 ' The analysis of the deposits was carried out
by inffared analysis; it demonstrates that theée
deposits are composed exclusively of the alcohol used
during the preparation of the éomposition containing
organotin maleates, namely:
20 | - stearyl alcohol in the case of the PVC
formulation 4,
- behenyl alcohol in the case of the PVC
formulation 5.
Photograph 1 illustrates the deposition
25 phenomena observed in the sizer after extruding for one

hour with the PVC formulation 4.



hyarocar bon radi cal having a nunber of carbon atons ranging from1l to 12
.and preferably equal to 1, 4 or 8, x is an integer equal to 1 or 2. 2.
Conposition according to aim1l1, 25 characterized in that the reaction

t akes pl ace wo BB¢3pB6é8ence of a sol venk9 3. Conposi PCBAFREZ4PEBR] to
Claim 2, 30 characterized in that it is prepareéla%‘ng—*t—ﬁhg

foll owi ng stages which consist in di SEBAEMEg a corrz vent
medi um whil e heating, in then adding to the m xtur ﬂmy, gﬂ 'y)rought
to a5 tenperature of at |east 80[err]C and preferabl ycort O[err] C

M nutes to 1 hour and in § nERBERSEATEERRtRIBIAG HIghn BRI 5 o
d.of t f 90

ot s, |50 WSRRRROAEERGoETR PRASATER AR BArEL r%”‘bé%ene At

¢ t 0 t f bet

oG oo rﬁog[e” PRELRORS b el ad 0o bkl BEP iy Of Detween

90[err] C and a period of tinme ranging m nutes to 90

mnutes gnd poy slmyemet hRawalieh hlkERee2thusobtalived iwider reduced

pressure at a 15 nperature ranging from70[err]C to 120[err] C and
preferably otohehwecwi®® atr heamtd che0ldalkyltin ox@AWAR?) jSH=@ceOr ding to

one of Clains 1 to 3, characterized in that the mal ei c anhydri de/ RA nol ar
ratio is at wigtht at dedst ehe allkyltdniehlcide?((R') Bty ., given
that: |
| RA represents
10 -jeither an alcohol ROH in which R represents
a linear or branched aliphatic hydrocarbon radical
having a carbon number ranging from 23 to 50 or a
mixture of saturated primary alcohols with a weight-
average molecular mass ﬁ; ranging from 340 to 718 and a
15 polydispersity ﬁ;/ﬁ; in the region of 1,
- - or an epoxyalkane CH, O in which n ranges
from 23 to 50 or a mixture of epoxyalkanes with a
weight-average molecular mass ﬁ; ranging from 338 to
716; |
20 R®' represents a linear or branched aliphatic
hydrocarbon radical having a number of carbon atoms
ranging from 1 to 12 and preferably equal to 1, 4 or 8,
x is an-integer.equal_to 1l or 2.
2. Composition according to Claim 1,
25 characterized in that the reaction.takes place in the

presence of a solvent.

3. Composition according to Claim 2,



5.” Conposition according to one of Clains 1 to 3, characterized in that
.at least 0.50 nol of dialkyltin oxide (Rlerr])[er rQM(“HHEEMMy an
amount ranging fromO0.75 nol to 0.85 nol is used p gl 3%l ei c
anhydri de. 6. Conposi tion according t3one of Claits 4 to 4,
characterized in that the conpound RAis a m xture of saturated primary

al cohol s havtharacherired in thatajt isl preparednscchrdinggkagtheom 375 to
700 and a polydispersity MV M in the region of 1 and preferably a mxture
of al cohol s ﬁ%%%ﬂ@lﬁgnﬁéégﬁﬁ/U?1§BO°BP35§G.1?.dlséﬁﬁﬁb§9tﬁon according to

f d ai 15to0 4 h rized i.n thaj . the conpound RA is a m xture
gpeegoxyaﬁngﬁﬁpffng]#ﬁgigi%gigﬁkﬁgm8a§BPgﬁ%1#Fabﬁﬁ5 agy| dBuFBPass My

' . I ' f | k havi
s N of ouaiag e End RaREEEE" Ry BpEhindn” BraRERR)Epodone of Qi m
i bty (1n oxraRdrgeand Je KETIARRE BOCC haa' PRLEbRRIL bR bbERRRE 104

that a m xt usge@f ag@N0Eb kY| t h1d 5 aﬁré,&maéiéeeﬂ 8" bbrpGhl 8" Ligpd of
dialkyltin dichloride (Rerr])[err]SnC[err] Is used. 10. Conposition
accordi ng t oramiging £remnks lmifubesChar 8Ch8utrzafdi int BRERt he reaction takes

pl ace in the presence of water. 20 - 11. Conposition according
to one of Cl smbbseduently adding a dialkyltin oxide (R%),Sn=0 over a
period of time ranging from 15 miﬁuteS'to 90 minutes;
10 in heating the reaction mixture thus obtained at a
temperature ranging from 80°C to 120°C and preferably
of between 90°C and 100°C for a period of time ranging
from 15 minutes to 90 minutes and in removing the water
formed and the solvent under reduced pressure at a
15 temperature ranging from 70°C.to 120°C and preferably
of between 80°C and 100°C. |

4, Composition according to one of Claims 1
to 3, characterized in that the maleic anhydride/RA
molar ratio is at least 2 and preferably between 2.5

20 and 4.

5. cOmposition'accoraing to one of Claims 1
to 3, characterized in that at least 0.50 mol of
dialkyltin oxide (R'),Sn=0 and preferably aﬁ amount
ranging from 0.75 mol to 0.85 mol is used per 1 mol of

25 maleic anhydride. | |
| 6. Composition according to one of Claims 1
to 4, characterized in that the compound RA is a

mixture of saturated primary alcohols having a weight-



to'lo, characterized in that a costabilizer is additionally used. 12.

R seol fren 25 o e A T o aees for pr ocuc TN NEISERI >

contai ni ng high nol ecul ar wei ght organ®in mal eates, charfacterfzed i*n that
a conmponent RA is reacted with mal eic anhydride and that the reaction

m Xt ure t huaversre ghnlecntas snase Mbproagging nfvowod?dctow 00 and| aast one
di al kyl tin oxide (R[err]é#eﬁf}SH:Q or with at |east one alk¥ltin chl ori de
(Rl err])[ er Boudispersity Mw/Mpin Rae, gpgicenpf t and preferablyejther an

al cohol ROHin which R represenis a |jnear or branched i phat ]

hydr ocar bon &P&B}’E%Hr‘ha# r(%[%g%‘gif)omame? pasg; My ‘P?oﬁgé3g’€oggé'or a

m xture of saturated imary alcohols with a.weight- averagg., npl ecul ar nass
Mv rangi ng from 340 tg;718 ?EP%FﬁEF°nﬁ%?@%f%tﬁ?s??yoﬂﬁWRﬁ ?%afﬂg #egion of

L, - or gn e@&wa'%ﬁaé{&#g&eﬁ]ﬁw m&;go%@aﬁﬁhf{m% to 50 or a

m xture of epoxyal S Wt wel ght - avera ecul ar mass Mwv rangi ng

from 338 t o yfibfiude of epoxyalkares r@ﬁ,ﬁ&@fﬁﬁﬁ% ld R gt _
al i phati c hydrocarbon radi cal having a’nunber of carbon atonms rangi ng from

-1 to 12 and s PdSQiPt Ym&ss Mwt ParlgidgOfrdm ¥38Stanespt&gar equal to 1 or 2.
14. Process according to Caim13, —
preﬁerably a mixture of epoxyalkanes having a mass Mw
of 632.

10 8. Composition according to one of Claims
according to 1 to 3 and 6, characterized in that the
dialkyltin oxide is dibutyltin oxide.l |

9. Composition according to Claim 1,
characterized in that a mixture of monocalkyltin

15 trichloride R'SnCl, and of dialkyltin dichloride
(R') ,SnCl, is used.

10. Composition according to one of Claims 1
to 9, characterized in that the reaction takes place in
the presence of water.

20 11. Composition according to one of Claims 1
to 10, characterized in that a costabilizer is
additionally used.

12. CGmposition according to Claim 11,
characterized in that the costabilizer is a zeolite.

25 ' 13. Process for producing a composition
containing high molecular weight organotin maleates,
characterized in that a component RA is reacted with

maleic anhydride and that the reaction mixture thus



20 characterized in that the operation is carried out in solvent nmedium
.15. Process according to Claim 14, characterized in m““lﬂllmmﬁmrmmm is
di.ssol ved in solvent medium while heating, that nalei SuIew high AL, 5

t hen added over a period of tine ranging3Rrom 15 mnutes to 1 'Hour fo the
m xture thus obtai ned, which has been brought to a tenperature of at |east
80[err] C and pbs&adngd \softhen hraughl dnticCcantaldOwiitt] @t deasthaine a

di al kyl tin oxide err])[ersr]SnzO is then subsequently added over a period
of time rangi ﬂgaﬂ&:;,[.htw e (R ). S Qriqrutvekth tﬁ(ibtlQafﬁ: rergta ey itia ur e

t hus obtained | § heated_a enpergture ranging from80[err]C to 120[err]C
and 5 preferaﬁll"; (ol e&ﬁei&ﬁ@[*eﬂr]gévﬁ?d the$terr]C for a period of time
rangi ng from 15 m'nuteséz?o 9e0 rg’nutes and that the water formed and the

sol vent are renoved und Fegﬁcgcfn&sessure at a tenperature ranging from

80[err] C g0 120[err] C and J3nefess gg ﬁl%h?’? ;ﬁg@fzg’gp(ﬁrirc]hckaq_%?épge%{ C. 10

16. Process according to one of aracteri N at the

mal ei ¢ anhydr hde4RAa#Ol brakicheds a@.&#hﬁ%%fc Ryl b A Bic Aaldh daat ween 2.5

and 4. 17. Process according to one of Clains 13 to 15, characterized in

that at |east hdvifigmal carbbh nuihbaik Hahigingxifden Bierd soelod §1=0 and

preferably an anmount ranging fromO0.75 nol to 0.85 nol is used per 1 nol of
mal ei ¢ anhydr md&tuir@. ofr saturatedd ptingriyo alkeohdl sCkdiths al ¥eights.
characterized in that the conpound RALis a m xture
average molecular mass Mw ranging from 340 to 718 and a
10 polydispersity ﬁ;/ﬁ; in the region of 1,

- or an epoxyaikane C.H,,0 in which n ranges
from 23 to 50 or a mixture of epoxyalkanes with a
weight-average molecular mass Mw ranging from 338 to
716;

15 R representé a linear or branched aliphatic
hydrocarbon radical having a number of carbon atoms
ranging from 1 to 12 and preferably equal to 1, 4 or 8,

X is an integer equal to 1 or 2.

14. Process according to Claim 13,

20 characterized in that the operation ié carried out in
solvent medium.

15. Process according to Claim 14,
characterized in that a component RA ie dissolved in
solvent medium while heating, that méleic anhydride is

25 then added over a period of time ranging from
15 minutes to 1 hour to the mixtuie thus obtained,

which has been brought to a temperature of at least

80°C and preferably of between 90°C and 100°C, and that



20 of saturated primary al cohols having a ME|gﬁT757675§€7;;:;:—;; mass

, Mv ranging from 375 to 700 and a pol ydi spersity “‘ﬁ\ mn of 1
and preferably a m xture of al cohols having a naggﬁ ““M 0. 19.

Process according to one of Claims 13 to335 Fac%eﬁ\zed in that the

conpound RA is a m xture of epoxyalkanes C[err]H[err]O havi ng a wei ght

[l acuna] nol esutidalkydtinoxidgi (8’ ¥San3ds thegs Eubaequesitdyatdded ni xture

of epoxyal kanes having a mass Mv ~ of 632. 20. Process accordlng to one of
Cains 13 to 2%eEnd Periefapictime, xanginghfromnds dF‘&F‘k‘;'FIeP %%xi de is

di butyltin oxide. Process .accor di | ai m13,

charact eri zed? anPHHFthetbﬁgr&PPoﬁeﬁgt&QPrpﬁﬁg 8b 1%

| kyl . hI d d f d
(et or 1 BREPRr RS, eappbREGkc rebodh 0 S
21, charagter pzgdeklpabe! Bat%%abm&qagﬁrogoed 2y d g)e&la%aoreesence of

mater cess acc I'ng to one of haracteri zed in
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24. Process according to Caim23, characterized in that the costabilizer
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conposition including a conposition containing hi'gh nol ecul ar wei ght
organoti n nal pgessuzecatdangeimperature ranging from 80°C to 120°C
and preferably of between 90°C and 100°C.
10 . 16. Process according to one of Claims 13 to
15, characterized in that.the maleic anhydride/RA molar
ratio is at least 2 and preferably between 2.5 and 4.
17. Process according to one of Claims 13 to
15, characterized in that at least 0.50 mol of
15 dialkyltin oxide (R'),Sn=0 and preferably an amount
ranging from 0.75 mol to 0.85 mol is used per 1 mol of
maleic anhydride.
18. Process according to one of Claims 13 to
16, characterized in that the compound RA is a mixture
20 of saturated primary alcohols having a weight-average
molecular mass ig ranging from 375 to 700 and a
polydispersity ﬁ;/ﬁ; in the region of 1 and preferably
a mixture of alcohols having a mass ﬁ; of 460 or 550.
19. Process according to one of Claims 13 to
25 16, characterized in that the compound RA is a mixture
of epoxyalkanes CH, 0O having a weight [lacuﬁa]
molecular mass Mw ranging from 338 to 632 and

preferably a mixture of epoxyalkanes having a mass Mw
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. characterized in that the thernoplastic polyner is
vinyl chloride. 27. Conpact extruded rigid articl j‘gﬂﬂg
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of 632.

20. Process according to oné of Claims 13 to
15 and 17, characterized in that the dialkyltin oxide
is dibutyltin oxide.

21. Procese according to Claim 13,
characterized in that the operation is carried out with
a mixture of monoalkyltin' trichloride R'SnCl, and of
dialkyltin dichloride (R),SnCl,. '

22. Procesg according to one of c1aims 13 to
21, characterized.in that the operation is carried out
in the presence of water. |

23. Procesg according to one of Claims 13 to

22, characterized in that the operation is carried out

in the presence of a costabilizer.

24. Process according to Claim 23,

characterized in that the costabilizer is a zeolite.
| 25. Stabilized and lubricated thermoplastic

polymer composition including a composition containing
high molecular weight organotin maleates according to
one of Claims 1 to 12.

26. Composition according to Claim 25,
charaéterized in that the thermoplastic polymer is a
homo- or copolymer of vinyl chloride.

27. Compact extruded rigid article,

ymer of
zed in
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characterized in that it is formed from a thermoplastic.

polymer composition according to either of Claims 25

and 26.



