WO 98/ 30531 1 PCT/ FR97/ 02352 COVPCOSI TI ON BASED
ON ORGANCOTI N NALEATES WHI CH CAN BE USED TO STABI LI ZE AND LUBRI CATE
. THERMOPLASTI C POLYMERS. PROCESS FOR PRODUCI NG THE SAI D COWPOSI TI ON. 5

The'suM(anwmﬁgslsnsgfsent invention ig a conpositi opcaymrey@d23K20r ganotin
mal eates and a process for the production thereof. The invention also

relates to toOMPGEIISION BASEDION ORGANOTIN MALEATES WHICHACAN EE i cat ed
usi ng 10 t he said conposition based on organotin mal eates. More

parti cul ar | YSEDhEOi BFABTILIREr ANBt bBUBRICATHyTHERMOPLASTEC| PORLYMERApOSi t i ons
of controlled neltingsmhich are stabilized and | ubricated using the said

conposi ti on basedPBACEP§aEOR| RRABVEINEGSTHESSAID COMPOSITEONt her subj ect
of the invention relates to extruded rigid articles obtained from vinyl
chloride pol yner conpositiond 8f *cdntr&itel Heftfng which are stabilized
and lubricated using the said conposition based on organotin mal eates. 20
A nunber of organotin nmal eates form ng good heat-stabilization and

phot ostfbi l'ization aggnt SSJIS) e ti_na/é hl 'éjseer&olmén}.are known. Thus,

conpositions containi g organoii n ma tatsS o Such as i ?ﬂ)ﬁﬁi%\bis(isoocty

TR o) Sreosf g s U ool salsla iy e 3 7 dencr Do 1
hal ogenat edy 5 ekl C£ &0 MBI ¥ifodikdt ion Zhereof .
The invention also relates to thermoplastic
polymer compositions stabilized and lubricated using

10 the said composition based on organotin maleates. More
particularly, the invention relates to vinyl chloride
polymer compositions of controlled melting which are
stabilized and lubricated using the said composition
based on organotin maleates.

15 A further subject of the invention relates to
extruded rigid articles obtained from vinyl chloride
polymer compositions of controlled melting which are
stabilized and lubricated using the said composition
based on organoctin maleates.

20 A number of organotin maleates forming good
heat-stabilizgtion and photostabilization agents for
vinyl chloride polymers are known.

Thus, compositions containing organotin
maleates, such as dibutyltin bis(isooctyl maleate) or

25 dibutyltin bis(isococtyl maleate) oxide, are described
in the literature. The use of these compositions as

heat-gstabilizers for halogenated organic compounds, in



particul ar hal ogenated pol yners such as poly(vinyl chloride) (PVC and
chl orinated poly(vinyl chloride) (CPVQ), is also well known. The

. .effectiveness of stabilizers based on 5 organotin nmaleate for PVC, in

particular articles intended for exteral use, is well known. Thus, in the
article entitled "Wrl dw de Wat hering of Polyvinyl Chloride", by Enery
Szabo and Rediculdr \halugenatred b Ijmymeeniaky ascipodge(visgydi | 10 1975,
Vol . 15, No. 4, the results of studies on |long- term exposure to weat her
are presentgdtorfide)st BNG) Andy alvnrisiatiesh ey ingle chdmrdsieli ons

cont ai ni ng bariunf cadm _um soaps, conpositions containing organotin nal eates
and conposi YTRHS ot AN P gdRA™r 15  nercaptoacetates. It is noted,

in the concl usions, that TM (di butyltin nmal eat.e i yes the best results
as UV stabilizer and “{}heate%eg"a ‘Yﬁ’}?%%pﬁﬁi’c‘g&eﬁ% a\?@‘{]ﬁé‘ Wor st

resul t Al thauah £ riQfl GOMRosit.i ons 20 . .cqntai ni ng organotin
mal eat e%s i ﬁn%cﬁ)ae S %gﬁa;sizg;%%eo%bo’% &B@C ot lﬁﬁréﬁc@ﬁ' rs&lfjté‘c‘:{l&f to weat hering

has been rqqp‘g}l&(;é\éj Ffols &é&q&f i\:[?e, tirgegpelq_orm! | tions have not succeeded

in fully safisfying market requirenents because of many di sadvantages. 25
Thus, British Patent 7ififs 930 &R AFMSclld QRN vWd WA 0 Page 2, |ine
Ay \ .

3, that dibutyltin maleate is difficult to disperse and 1 n addition
gener at es, WBHiHErite CPPEIBHAUYIOICHIYzide W,0lb3 iBukry Szabo and

Robert Lally; Polymer and Engineering Science, April

10 1975, Vol. 15, No. 4, the results of studies on long-
term exposure to weather are presented. The stabilizing
compositions used were composgitions containing
barium/cadmium socaps, compositions containing organotin
maleates and compositions containing organotin

is mercaptoacetates. It is noted, in the conclusions, that
DBTM (dibutyltin maleate) gives the best results as UV
stabilizer and that organotin mercaptoacetates give the
worst results.

Although the superiority of compositions

20 containing organotin maleates in the stabilization of
PVC formulations subjected to weathering has been
recognized for a long time, these compositions have not
succeeded in fully satisfying market requirements
because of many disadvantages.

25 Thus, British Patent 787,930 explains, from
page 1, line 65 to page 2, line 3, that dibutyltin
maleate is difficult to disperse and in addition

generates, during the conversion of PVC, a volatile



3. mal ei ¢ anhydride fraction which has lacrimatory and irritating effects on
the people handling it. In order to overcone these faults, GB 787,930
.provi des conpositions containing organotin nal eate hem esters 5 which are

| i quid, such as dibutyltin bis(nonobuty3 nal eate). The presence of the
al'cohol group of the ester has the effect of decreasing the tin content,
causi ng r edusEkeiranlsydinide z&xta o orb whiddde shamtlacanimatdrye arad ati |l e
fraction generated during the 10 stabilization nechanism that is to say
the fornmati cewktatindesfierts ot the aernis dandling ridactirorpustenyr ganot i n
bi s(nonoal kyl mal eate) with the gaseous HC generated during the processing
of PVC. Unit%l oYexeamepthege £ %@%e”sﬁ%%&@s pppvidasypi[i zi ng
conpositions contajnjn dlor'ga otln naleate hem est er which are inproved

i nsof ar as t%%’o tFTHL LR SRAPM TR S At PRIt e

h | i f
Patent 06 3 I el e o Stk Bitne %?E%D%ae ). having a
mel ting poi rlﬁaféai?el)[er‘fﬂé:rézoegé{c?érclf:tl?é LeRd D dup BEmle 1 Al though

the solid conpositi‘ons cortal ning organoti n nal eat™e escribed in
US 3, 296, 28% e 1hds POSS | &f fodt® 50! dfe B Ad NG PR i, they do not

for all that renove 25 the irritating volatile conpounds generated when

the stabili zZfigs HGAPOSAILERDShedte St E0EALk {ch ! atheRles Kt tdSrappl i ed
during the processing of PVC, which is carri ed out at appr oxi mat el y

200[err] C. the volatile fraction generated during the

10 stabilization mechanism, that is to say the formation
of the hemiester of maleic acid by the reaction of
organotin bis (monoalkyl maleate) with the gaseous HC1l
generated during the processing of PVC.

United States Patent 3,296,289 describes

15 stabilizing compositions containing diorganotin maleate
hemiester which are improved insofar as these
compositions, composed of diorganotin bis(maleate
hemiesters), are solid at room temperature. A typical
composition from Patent US 3,296,289 was dibutyltin

20 bis(cyclohexyl maleate), having a melting point of 71°C
to 73°C, as described in Example 1. Although the solid
compositions containing organotin maleate hemiester
described in US 3,296,289 make it possible to solve
some handling problems, they do not for all that remove

25 the irritating volatile compounds generated when the
stabilizing compositions are subjected to the heat
conditions applied during the processing of PVC, which

is carried out at approximately 200°C.



4 Patent US 3,555,060 relates to organic tin conpounds, such as, in
particular, dibutyltin bis(isooctyl nmaleate). These conpounds are conpl ex
. chelates 5 exhibiting an [err]Sn-O-Sn[err] bond with 2 tin atons per

nol ecul e. However, these products are v scous, coloured |liquids which are
difficult to use. Another problemwhich is raised by the use of 10
organoti n nal eat es as Hademts {ioi3|,i558r, 066r relafescitooordgengel famrs is the
difficulty of processing these fornulations. Indeed, it is well known, in
particul ar ¢omPRYNGRe auchyfisen i parfiieudas, didutyBéinol ten pol yner
containing the said stabilizers exhibits a 15 strong tendency to adhere

to the conv aafivIn®#teat®lover cone this problem use is made of
soneti mes conpl ex combj.nations of |ubricants gnd att ts are nore rarely
rade 1o modi Ty the ot AHARR SERPARES. ARs FEIBLeR, Shetotsg Thus,

Pat ent 1, 1L pravides for, the addition,of .a mxture of paraffin wax
and of §BI uﬁ%%a%'ﬁzﬁg?%caﬁyﬁ%? p?ols?r'r'e?mtn%dgu 2f SHRuPEPSN PESNt ai ni ng
di butyltin %kﬁgﬁ&ﬂg mal eate), so as to reduce the adhesion to the

equi pnent . e | nmprovenment 25 thus obtained is characterized by a greater
ease in detaching a fiHoRe/RR b Produdits Frlel viklbouBoWevaburk@Mi ns

unsati sfactory. However, the significant, indeed excessive,
liquids which are difficult to use.
Another problem which is raised by the use of

10 organotin maleates as heat-stabilizer for vinyl
chloride polymere is the difficulty of processing these
formulations. Indeed, it is well known, in particular
during the extrusion of rigid PVC, that the molten
polymer containing the said stabilizers exhibits a

15 strong tendency to adhere to the conversion equipment.

To overcome this problem, use is made of
sometimes complex combinations of lubricants and
attempts are more iarely made to modify the structure
of the stabilizer itself.

20 Thus, Patent GB 1,378,851 provides for the
addition of a mixture of paraffin wax and of a
lubricating acrylic polymer to a PVC formulation
containing dibutyltin di(methyl maleate), so as to
reduce the adhesion to the equipment. The improvement

25 thus obtained is characterized by a greater ease in
detaching a film converted on a roll mill but, however,
remains unsatisfactory.

However, the significant, indeed excessive,



addition of lubricants to PVC formul ati ons can have di sadvant ages. Thus, an
excessively high content of internal lubricant will have, inter alia,

. consequences of increasing the plasticization of the PVC and thus of 5
decreasing its Vicat point. In the case ®»f rigid formulations, this can be
a factor which prohibits the use of organotin nmaleates. In the sane way, an
excess of extaididiidnibrfd dadiridartendsd BVEC |fiaxntulatdlonesanf hedteesi on 10
during extrusion, will have a tendency to pronote phenonmena of exudation
and thus of dHFEadvantagaeshe Thus praghtexcEasivelas Bigh sontenta®fihirty years
of research, heat-stabilizers for PVC based on organotin 15 nul eates
continue to Hevteempald niukxicant Hildo hpvehdptemiddiia o fangaguennes | j zi ng

Do Tegar ded- JF SISTHELRE TS FUAY Lo o ebn, 89 AR 1R Gesei no,
t hey 20 d i ' | gt i | t.s which l,rrifgati d
(Y, 20, 5 SeCQmEAE A, S YL S U sl € fid 211, e
cont ai ni ng_orga0aLy J\ JE£A1 5 1% ik 1 S NG GG Pl Ned by

reacting, 25 optronal Iy insolvent nedi'um and/ or e presence of
water, a m xtjde COMPRPHL©OIn Hal&sds One conponent RA and at |east one
conponent R err]A with maleic anhydride or maleic acid and by then bringing

the reaction mxture 1In the same way, an excess of external
lubricant, intended to limit problems of adhesion
10 during extrusion, will have a tendency to promote
phenomena of exudation and thus of deposits on the
equipment.
Thus, despite more than thirty years of
research, heat-stabilizers for PVC based on organotin
15 maleates continue to have a limited use although they
exhibit excellent stabilizing properties and very good
resistance to weathering. Their properties cannot be
regarded as entirely satisfactory:
- either because, during procegsing, they
20 decompose to give volatile products which are
irritating and lacrimatory,
- or because they are difficult to process.
A composition containing organoctin maleates
has now been found which can be obtained by reacting,
25 optionally in solvent medium and/or in the presence of
water, a mixture composed of at least one component RA
and at least one component R'A with maleic anhydride or

maleic acid and by then bringing the reaction mixture



6 thus obtained into contact with at | east one dialkyltin oxide (R2)2Sn=0
or at least one alkyltin chloride (Rlerr])[err]SnC[err], given that: RA

. . represents 5 - either an alcohol ROH in which R represents a

| i near or branched aliphatic hydrocarbgn radi cal having a nunber of carbon
atonms ranging from1 to 10 and preferably of between 5 and 8 or a m xture
of al cohol sthukhobtatinglt iater eagataekewtichr apnieably dfe dgakhir@eihhan 32

and not nore than 158, - or an epoxyal kane Cferr]H err]O in which n ranges
from1l to 1loxddea (B XiSm=® oir a0 eaistacee wlkyliincichiordder age nol ecul ar
mass Mwv greater than 30 and not nore than 156; 15 Rlerr]A

represents {RE) ;59611 an giyenothRterr] OH in which Rlerr] represents a |inear
or branched aliphatic hydrocarbon radi cal having a nunber of carbon atons
ranging from20 to 50Ryr rEPREREULE of saturated primary alcohols with a 20
eposyal Bane. 1 err] H oFr POTRREWAP ALFOPaNgBOR 1orBd B RS EeBFSReRTRL ur e of
cporyal kanes, Wukle? 18! Bik:avsegR RS BlalBaR, M gdiagy (1 om 296 (0 25
thgv'l,”g 430[‘“&'9%1@ aC ALBRe AL EaLBRA| B¥ohkOTalgtfglé-8R1PEE! pabl y equal
and preferably of between 5 and 8 or a mixture of
alcohols with a weight-average molecular mass Mw
10 greater than 32 and not more than 158,
- or an epoxyalkane CH, O in which n ranges
from 1 to 10 or a mixture of epoxyalkanes with a
weight-average molecular mass Mw greater than 30 and
not more than 156;
15 R'A represents
- either an alcohol R'OH in which R!
represents a linear or branched aliphatic hydrocarbon
radical having a number of carbon atoms ranging from 20
to 50 or a mixture of saturated primary alcohols with a
20 weight-~average molecular mass Mw ranging from 258 to
718,
- or an epoxyalkane CH, O in which p ranges
from 20 to 50 or a mixture of epoxyalkanes with a
weight-average molecular mass Mw ranging from 296 to
25 716;
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,



7 x is an integer equal to 1 or 2. The thernoplastic polymer in which the
conposition based on organotin nal eates can be incorporated for the purpose
. of inmproving, in 5 particular, the heat stability and the light stability

t hereof can in particular consist of orfe or nore addition polyners chosen
fromthe group formed by vinyl chloride honopol yners which can optionally
be over- chlorinated ands las dopeopreequadptioodablty2grafted, 10  which
result fromthe copol ynerization_of vinyl chloride with one or nore
ethylenically unsaturé?%ﬁ thermeptessicTrelyserodPnyhar® theparticul ar

suitabl e as conannErs or preparati.on of such copolyners: vinylidene
hal i des, suEﬁ %@ﬁ@dgﬁﬁoﬂ gargtipsma FG&Fi& b%nyl car boxyl at es,

such as V|n acetat vinyl i onate or V|n but rate acrylic and

met hacrylic 58’5? 5ﬁ§th§@% % %?rpgﬁfdgg A% 8v% Pye§PErs whi ch derive

t her ef rgm r ar_,achyl_qni 4 paCLYyla €n h met hyl-
20 ne%hac %%gigdééth?&%%¥§ af% IbB’utl'y g%?ygg%e g?%y?%a§%§gkgé

2-ethyl hexylragiad@ian ‘i'rf‘#a@"tq_'ﬁ[l'a% Uil ¥gS onBUGR fdga! VT ene or
V|nylnaphtha ene, or oleri such as bicyclo[ 2. 2. 1] hept-2-ene,

bi cycl of 2. ZaHdllQBIoi\r HolyHedR chdfele Fm RMhAPYrIN Qbr&éd b¥ Raheae. The

I nvention very particularly relates, anong these polyners, to hono- and

copol yners ehleéxide homopolymers which can optionally be over-
chlorinated and the copolymers, optionally grafted,

10 which result from the copolymeriiation of vinyl
chloride with one or more ethylenically unsaturated
comonocmers. The following are in particular suitable as
comonomers for the preparation of such copolymers:
vinylidene halides, such as vinylidene chloride or

15 fluoride( vinyl carboxylates, such as vinyl acetate,
vinyl propionate or wvinyl butyrate, acrylic and
methacrylic acide and the nitriles, amides and alkyl
esters which derive therefrom, in particular
acrylonitrile, acrylamide, methacrylamide, methyl

20 methacrylate, methyl acrylate, butyl acrylate, ethyl
acrylate or 2-ethylhexyl acrylate, vinylaromatic
derivatives, such as styrene or vinylnaphthalene, or
olefinsg, such as bicyclo[2.2.1l]lhept-2-ene,
bicyclo[2.2.1]lhepta-2,5-diene, ethylene, propylene or

25 l-butene.

The invention very particularly relates,
among these polymers, to homo- and copolymers of vinyl

chloride which are optionally overchlorinated.



chloride which are optionally overchl orinat ed. 8 The conposition based
on organotin nmal eates according to the present invention can be prepared

. according to the preferred nethod bel ow, which consists first in producing
a honogeneous and liquid mxture of 5 g8 the conponents RA and Rl err]A in
sol vent nedium while heating. The m xture obtained is brought to a
tenperature of at | ea%heSepmpopftind brekdr abl prganbtinemalé@dkesr ] C and
100[err]C, naleic anhydride is then first added, continuously or

portionw seaceerdingpéo sheoprepentidnvention ean panprepasadls minutes to
approximately 1 hour and then a dialkyltin oxide (Rlerr])[err]Sn=01is
sUbsequentI?céeaé&PgbGﬁtFH&OE§F§36F350PFFBﬁdﬂ§§}°Hvewha°%eFPﬁﬂlﬁFstine of

15 | °°t Peleay 35 BRodicing # howoschentn ARAnLATHLY BLXUPENRE ol urc

i ng f rom 50 Cto.l d bl y_of bet 75 C and

1000 er 1 FC. { BRea SHBPPBARGE FAnBas M 1Roet et MR e A of or ably of |

bet ween 30 ﬂhg%gﬁg.a%%egﬂiQEQEEeﬁthQned ig pro hIhF “?ter formed during
i & By°0Psti FPa

the reaction an e’ 'sol vent can be renove Sti i on under reduced

pressure at capbe¥Rehlc: %%“QBQQtf%ﬁﬁb7QFQVbLGE593ﬁ29[SELL££@@anr¢ferab'y

of between 80[err]C and 100[err]C. The sol vent used nust be inert wth
respect 25 7gte bhd neacicanmalane hhaydredecis tneArdirlenhbgeawi |1 be

made, by way of illustration
continuously or portionwise, over a period of time

10 which can rénge from 15 minutes to approximately 1 hour
and then a dialkyltin oxide (R?),Sn=0 is subsequently
added, continuously or portionwise, over a period of
time of at least 15 minutes and preferably ranging from
30 minutes to 90 minutes.

15 The reaction mixture is then maintained at a
temperature ranging from 50°C to 120°C and preferably
of between 75°C and 100°C for a period of time of at
least 15 minutes and preferably of between 30 minutes
and 90 minutes.

20 The water formed during the reaction and the
solvent can be removed by distillation under reduced
pressure at a temperature ranging from 70°C to 120°C
and preferably of between 80°C and 100°C.

The solvent used must be inert with respect

25 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

invention, of toluene, xylenes, heptane or THF.



of solvents which can be used according to the present invention, of
tol uene, xyl enes, heptane or THF. 9 According to the present invention,

. . the preparation is carried out with stirring and preferably while bubbling

through an inert gas, such as nitrogem The preparation is generally
carried out at 5 atnospheric pressure (10[err] Pa) but it would not be
departing fromthe seeperdinghed thenpresent thveptépa;athen were carried
out- at a different pressure. Shoul d epoxyal kanes be used, the preparation
wi || be capriepadrakiom isheapriednoatovikht etirfheglénd pxetferabldy

advant ageously be introduced before the addition of the mal ei c anhydride.
Accor di ng wit 1Webyh&@ymg ithremghogn dnertogpsncsushRasandtrpeen].A, and the
mal ei ¢ anhydride, will be used in a maleic anhydride/(RA + Rlerr]A) nolar
ratio of at 15 Iea§P31PgeﬁﬁﬁaﬁﬂéPeﬂébBF“GFaBéUMEéﬁrQeén&“Q 8t According

to the _present ention, the rati @ of. the nplar centages RA/Rlerr] A can
vary el A oseheal PrepmiEe d108 Ba), PaRoLe rYoRTd (S0t B o0l 1 ang

ferably of bel 20/ 480/ Il be mad
by ey of APRSTAHG RO SeeBoRER Sk, 18H38§ﬁ°8e1c‘rw§ t;820¥“d. ng to the

present in\ﬁ%%a%t @e%h%lai'nga’z_g#h%tﬁ% E&E?@Q%_O P‘&E n- propanol ,

n- but anol nt ano n- hexanol exanol, ano "decanol or a

mxture of at 25 I%%hl%p%&%aamvs@emsieﬁoe@h@ peaghation

will be carried out in the presence of water. The

10 latter can advantageously be introduced before the
addition of the maleic anhydride.

According to the present invention, the
components RA and R'A, and the maleic anhydride, will be
used in a maleic anhydride/(RA + R'A) molar ratio of at

15 least 1.5 and preferably of between 2 and 2.5.

According to the present invention, the ratio
of the molar percentages RA/R'A can vary within wide
limits. This ratio can range from 1/99 to 99/1 and
preferably of between 20/80 and 80/20.

20 Menticn will be made, by way of illustration
of components RA which can be used according to the
present invention, of alcohols ROH, such as methanol,
ethanol, n-propancl, n-butancl, n-pentanol, n-hexanol,
2-ethylhexanol, n-octanol, n-decanol or a mixture of at

25 least two of the abovementioned alcohols; 1,2-
epoxyalkanes CH, O, such as 1,2-epoxybutane, 1,2-
epoxyhexane, 1,2-epoxyoctane, 1,2-epoxydecane or a

mixture of at least 2 of the abovementioned



epoxyal kanes Clerr]H err]O such as 1, 2-epoxybutane, 1,2- epoxyhexane,
1, 2- epoxyoct ane, 1, 2-epoxydecane or a m xture of at |least 2 of the

. . abovenenti oned 10 epoxyal kanes. 2-Ethyl hexanol will preferably be used.

Mention will be made, by way of illustgation of conmponents R err] A which
can be used according to the 5 present invention, of alcohols R err]CH,
such as 1- epoagaikadles(nontanyl al cohol), hentriacontanol, n- triacontanol
(nmyricyl alcohol) or mxtures of saturated primary al cohols having a

wei ght - aver age nol ecuRaEthgdbelanodnyidd prefegdblyob@l0sed.pol ydi spersity
Mv Mh in 10 the region of 1 (M representing the nunber-average nol ecul ar
mass) and a regul ar dMentilbnt wadlobet madei nbyr wavi phaiiduRpaasbianbon
radicals as a function of the Ilength of the h drocarbon chains, or mxtures
of 1,2-epoxPél REFPSTERFENE B WRighCaR Fagesen| INEAinmSe he My ranging

from 313 to wi || .preferab magde f a xture of saturated
pri mary>al cBﬁSF?"#Z&PX&“&lﬁE‘sS IE'J¥ g@és g%‘? t?ﬁelof epoxyal kanes
T Nee R
05 PRt B S s, S, P TENR
oxi.des “hiCBr&ﬁQrgeaH%%ﬁoﬁgcﬁEQﬁﬂg Eowﬁﬁght -average molecular mass
Mw ranging from 375 to 700, a polydispersity Mw/Mn in
10 the region of 1 (Mn repregsenting the number-average
molecular mass) and a regular distribution of the
linear aliphatic hydrocarbon radicals as a function of
the length of the hydrocarbon chains, or mixtures of
1, 2-epoxyalkanes having a weight-average molecular mass
15 Mw ranging from 313 to 632.
Use will preferably be made of a mixture of
saturated primary alcochols having a mass Mw of 460 or
of a mixture of epoxyalkanes having a mass Mw of 632.
According to the present invention, at least
20 0.50 mol of dialkyltin oxide (R?),Sn=0 and preferably an
amount ranging from 0.75 mol to 0.85 mol will be used
per 1 mol of maleic anhydride.
Mention will be made, by way of illustration
of dialkyltin oxides which can be used according to the
25 present invention, of dimethyltin oxide, dibutyltin
oxide or dioctyltin oxide.
The use, among these compounds, of dibutyltin

oxide is very particularly preferred.



25 present invention, of dimethyltin oxide, dibutyltin oxide or
dioctyltin oxide. The use, anong these conpounds, of dibutyltin oxide is
.very particularly preferred. 11 It is also possible to use, during the
preparation of the conposition based ordlorganotin nal eates, at |east one
al kyltin chloride (R[err])[err]SnCI[qn} i nstead of a dial kyltin oxide
(Rlerr])[err]Sn=0. 5 It is also peasihle 4o aEs.aluring ddwe of a nixture
of monoal kyltin trichloride Rlerr]SnC [err] and of dialkyltin dichloride
. (Rierr])[er BEsraTabiqn of Hhe RPIRAS:Hion kasehon fKRaeEiR® of the

trichloride and of the dichloride tq _be identical, or di.fferent. 10

In this cas&®3isRteH ¥ L2 IR%Y %‘Lﬁxe]rfg“i (RIS AR VP Lahe

conposi tion gan be.neutralized wiih an al kal,l hydroxi de. The conposition
based on or GEROTTFO T et *sa%@%]\#?:tff n°d“tcget¢esg§%£%ht i nvention has a tin
content py 15 wei ghtygd vai1] §asle JBANG, PRI Al Y gfi RSt 15% and

25% I n the general case ere e conpositions obtained are solid at room

tenper at ur e, pdAi0a 181 ©in CoRi 1 d:SAUSPERRY m%#mﬁ,ﬁl@wer son skilled
in the 20 art, such as, in particular, by pouring the hot liquid reaction

m xture ont iicKnstide s()gsch))d iithdeinlgoreithe $ek @hll ed product. It
woul d not be departing fromthe scope of

radicals R? of the trichloride and of the dichloride to

be identical or different.

10 In this case, the chlbrides formed during the
preparation of the composition can be neutralized with
an alkaline hydroxide.

The composition based on organotin maleates
according to the present invention has a tin content by

15 weight of at least 10% and preferably of between 15%
and 25%.

In the general case where the compositions
obtained are solid at room temperature, the latter can
be isolated by means known to a person skilled in the

20 art, such as, in particular, by pouring the hot liquid
reaction mixture onto a cooled surface and then flaking
the solidified product.

It would not be departing from the scope of
the invention if the composition containing organotin

25 maleates was obtained by separately preparing two
compositions containing organotin maleates which

respectively contain low molecular weight components RA

and high molecular weight components RA and by then



the invention if the conposition containing organotin 25 mal eat es was
obt ai ned by separately preparing two conpositions containing organotin

. mal eates whi ch respectively contain |ow nol ecul ar wei ght conponents RA and
hi gh nol ecul ar wei ght conponents Rl err]A2and by then 12 subsequently

m xing them The tin content of the conposition obtained can be determ ned
by el enental ﬁﬂ@ﬁmgnthm&iﬁnmrMpect rum of the conposition according

to the invention 5 is characterized by; - an absorption hand in_the
region of 1730 cnf err] %r%@?e‘?‘i’%‘f?‘&t d?f St reImpRe S R ?}?‘Eﬁiﬁ%‘—,‘d- an

absor ption band |n t j on 15 ar,act I stic_of t
car boxyl at es,©a® P d8eL n‘edolé’ﬁ %?’g{'ﬁ)rg r’étﬁ"ﬁﬁf: 680
cnferr] charact er st | C oJIROS! ti on based

f
e ot on R Ed el Cof | end ddaiboad SYUR (dd oot vo m‘;}f?cerna?rft-(/’éz?orm

whi ch congi st £ p@fter the rermval of the water 15 f or med
and opt|(r3§r1al If/so%‘%ﬁ% sg#vée%?,b n amount of costabilizer of at |east 10% by

wei ght and preferably of betysedrdolernEhm®%n VR F&SfEtof 0 the reactants
enpl oyed (excluding water). Having carried out this addition, the 20

reaction m xtur®oi émRepharhtteei=ond Beaasdeﬂnfﬁhca;b@apggﬁ@@y§ mxture is
obt ai ned. Mention will be nade, by way of illustration

- an absorption band in the region of
1580 cm™ characteristic of tin carboxylates,

10 - an absorption band in the region of 680 cm™
characteristic of =Sn-0-Sn= bonds.

The composition based on organotin maleates
can be obtained according to an alternative form which
consists in introducing, after the removal of the water

15 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).

Having carried out this addition, the

20 reaction mixture is kept stirred and heated until a
homogeneous mixture is obtained.

Mention will be made, by way of illustration
of costabilizers which can be used according to the
present invention, of zeolites, hydrotalcites or

25 calcium and zinc salts of fatty acids.

Another subject of the invention is a process

for producing organotin maleateg, characterized in that

a mixture composed of at least one component RA and at



of costabilizers which can be used according to the present invention, of
zeolites, hydrotalcites or 25 calciumand zinc salts of fatty acids.

. Anot her subject of the invention is a process for producing organotin

mal eates, characterized in that a m xtd3 conposed of at |east one
conponent RA and at 13 | east gne conponent Rlerr]Ais reacted with

mal ei ¢ anhy dY§RRE LRP tFRPINRNE ddt i6n rerrtedewikhsmabedrnaghydrifen

brought into contact with at | east one dialkyltin oxide (Rl err])[err]Sn=0
or with at |35tthake %ﬂ%m#%m Rixtare thig ahiaimad ishdlss r]. RA, RIA,

The opor at | HeF TN (1H11e RN QAL 1905 SR AR o AR

proportions §%§2§§=9e5£nggt?E%XS%eQ£EFﬁne alkvl i&?ghi5%§$%ion al so rel ates

t.o conpositi conprising ernopl astic polymer an e conposition
based org orgg{zqtéﬂcirpl eates as they have been defined above. The
conposi tion bas&d on"brganotin nal eates 15 can be used in anmobunts ranging

fromO0.5 to 5 parts byraeigHl,, (RFEfedi=abland (&R Jordc 4 BakleS ther 100 parts
by wei ght of thernoplastic polyner. Such conpositions can additionally

contain, as samelMmdéaming naPaFivenlsbovwd. e BPRRASINY BnddEiorENver sion
conditions and/or of the applications for which they are intended, the
usual additiamd patenietosre, the reactants used and their

proportions are as defined above.

10 The invention also relates to compositions
comprising the thermoplastic polymer and the
composition based on organotin maleates as they have
been defined above.

The composition based on organotin maleates

15 can be used in amounts ranging from 0.5 tc 5 parts by
weight, preferably from 1 to 4 parts, per 100 parts by
weight of thermoplastic polymer.

Such compositions can additionally contain,
as a function in particular of the processing or

20 conversion conditions and/or of the applications for
which they are intended, the usual additives, such as
pigments, fillers, lubricants, processing aids, impact
modifiers, antioxidants, plasticizers and blowing
agents.

25 The composition based on tin as obtained
according to the present invention can be incorporated
at the same time [lacuna] or before the additives

mentioned above, when they are made use of.



pignents, fillers, lubricants, processing aids, inpact nodifiers,

antioxi dants, plasticizers and blow ng agents. 25 The
.conposition based on tin as obtained according to the present invention can
be incorporated at the sanme tinme [lacada] or before the additives nentioned
above, when they are nmade use of. 14 According to a particularly
recomrended form thikceprding de ia pantiatlanly inecemmendsed x¥Q@rmnd t he

t her mopl asti c, pol yner, the conposjtion based on organotin nmal eates and then
the additi Vesl®RPeFRtirn s |¢axruied ouk dieiifpdly Hiev@dRkdhers a general

rule, this qgperation can be carrieq out at roomt erature, it being
possi bl e.fo‘?l'P?W%Jp%?%%? FPIMmeR s § c%ﬂm%q’é??pg?%#(?”ri se up to

70[err]C, indeed more. 10 The stahili zin ti.on of the
conposi t i orP R th 157’%%?1%?’7 na%I%?%saé% iR %& H%g to the
presentg i nv, ' C b ?g{ I ng out various tests which
eval uatse th%fidjyén@asm %P%n%lgfg%%%%ﬁﬁ%&% a élc?l-l ty of thernoplastic polyner
conpositions 15  corfgifidghdial TREFIPNRES | SpAUHB LHMRsitions, in
particul ar PVC conpositions, conprising the conposition based on organotin
mal eat es ascHbE PedeSuBCLOr bt ¢dingd¥ea RSNt IvusIY ipubdirldeegwul ded by

I njection, 20 cal endered and then thernoforned, extruded or
the operation itself to cause a temperature rise up to
70°C, indeed more.

10 The stabilizing action of the composition
based on organotin maleates as obtained according to
the present invention can be demonstrated by carrying
out various tests which evaluate the dymamic and static
thermal stability of thermoplastic polymer compositions

15 containing it.

Thermoplastic polymer compositions, in
particular PVC compositions, comprising the composition
based on organotin maleates as obtained according to
the present invention can be moulded by injection,

20 calendered and then thermoformed, extruded or
coextruded as rigid articles, such as interior covering
for buildings, door frames, window sections, sheets and
pipes. The converted articles can be compact or
expanded.

25 The heat- and light-stabilizing action of the
composition based on organotin [lacunal can be
demonstrated for the converted articles by measurement

of the trichromaticity coordinates L#*, a* and b*%*, by



coextruded as rigid articles, such as interior covering for buildings, door
frames, w ndow sections, sheets and pipes. The converted articles can be
.conpact or expanded. 25 The heat- and light-stabilizing action
of the conposition based on organoti n3}8 acuna] can be denonstrated for the
converted articles by nmeasurenent of the trichromaticity coordinates L*, a*
and b*, by measuwemsnthef tie tresidudld atabitdditiy inime ibye shyCarg®ongo Red
test and by subjecting these articles to UV radiation. The conposition

cont ai ni ng BGHRAT AMRIABPIPeingthess) artdsd@sFa % he present

I nvention exh{bits the advantages, in addition to heat stabilizing

t her nopl ast5383F3AEY conpositions containing it, of controlling the

gelling and the lubrigation thereof. The conposition gantaining organotin
nmal eates 10 of the %}%sce"r;n't‘pcfsnlvteln gl ocr?mqq ?&%ﬁ%l@ i rlp?ﬁgcﬁscul ar to
obt ai n £Lontyol [ Lher | y LIRS ik nt ai ni ng
It. Thigs: be%sgg&%%%dé%/%%%n?ﬂ%é?gﬁu%t t ge(rhat | glszf#élq{iﬁg%toot al

amount of the aidiadEact At sadNA JPM tat %&ﬂi‘i‘ﬂﬁ’ﬂ%. of the
conponents RA and R err]A 1t has been observed that the high nol ecul ar

wei ght conmparidp A id ASBAldd b asi tilir L ddnta iefifRrti t,0 dfer nopl astic
pol ymer conpositions, whereas the | ow nol ecul ar wei ght conponents RA nmake
it possi bl ecdrtrHlliny othid eyefcldrnnarahdcled lasrircaitildie therddd®) ti me. These
The composition containing organoctin maleates
10 of the present invention makes it possible in
particular to obtain controlled melting of
thermoplastic polymer compositions containing it. This
being obtained by varying the nature, the ratio and the
total amount of the various reactants and more
15 particularly of the components RA and R'A.
It has been observed that the high molecular
weight components R'A contribute a lubricating effect to
thermoplastic polymer compositions, whereas the low
molecular weight components RA make it possible to
20 promote gelling and to control the melting time. These
characteristics can be demonstrated by studying the
rheology of thermoplastic polymer compositions using a
torsional couple rheometer or by reading the conversion
parameters during processing. It has thus been found
25 that the lubricating effect contributed by the presence
of high molecular weight component R'A in the
composition containing organotin maleates makes it

possible to significantly reduce the addition of



characteristics can be denonstrated by studying the rheol ogy of

t her nopl asti c pol yner conpositions using a torsional couple rheoneter or by
. reading the conversion paranmeters during processing. It has thus been found
25 that the lubricating effect contrli®uted by the presence of high

nol ecul ar wei ght conponent Rlerr]A in the conposition containing organotin

mal eat es nakubricapsstobtbetrvopilgaticcralimpercdonposhbianditi on of 16

| ubricant to thernoplastic polymer conpositions. The conposition containing
organotin nal eates asTHet sPRPEsdsdeondragtasdning preavatinmahesbasal so has

t he- advant age of nqt ggtrinentall affecting the, Vicat ,5 foint of
converted t R&r RBSRIBEL: 365PFHERIC SRpSER: PERESNkLiBYGRFLORLRIAY BAS

oo oS RERRRRR. 5 BB TR LB R
CrLTUSLE0, BRSER! S358cRl st BhuohlansBeOBUELBetocBISBPESpLL 0 150

preparation of the cogReable®) aariakNthd QbAFELLIBn"BEEAtes according to
the present invention nade it possible to reduce, 15 i ndeed el imnate,

the formati gRe@hop2BR8thcSpRNynk® eeHpBERREoHECHdohaihIRgCOANEE8 QN Of

t her nopl asti c pol ynmer conpositions containing the said conposition

cont ai ni ng ebgpbstitionnkeatainihbeokghhobingmalaapkss &hlumbtate the
particularly by extrusion, no release of irritating

10 products is observed.

It has also been observed that the use of the
components RA and R'A during the preparation of the
composition containing organotin maleates according to
the present invention made it possible to reduce,

15 indeed eliminate, the formation of deposits on the
equipment used for the conversion of thermoplastic
polymer compositions containing the said composition
containing organotin maleates.

The following examples illustrate the

20 invention.

I Preparation of compositions containing
organotin maleates in accordance with the invention

The compositions containing organotin
maleates were prepared by using the following

25 reactants:

- Unilin® 425 (sold by the Company

Petrolite): mixture of saturated primary alcohols



20 I nvention. | Preparation of conpositions containing organotin nal eates
I n accordance with the invention The conpositions containing organotin

. mal eates were prepared by using the follow ng 25 reactants: - Unilin[err]
425 (sold by the Conpany Petrolite): d7xture of saturated prinmary al cohols

17 havi ng a.wei ght-average nol ecul ar nmass Mv of 460, a pol ydi spersity Mw M

of 1, a nelti Qi nt_.0f..9 I rOxyl n f 5 KOH g of
sanpl e det ehrar#}%*g aa(?%:eol |tn_§feééggrﬁ%§t%gl&aa%%s%%ﬁ g'%(rééarg‘gnunber of 5

car bon at or%aliq{ﬁ%&éefsiw Iﬂ;,n/{;g* rd 215’0 aﬁ%@lq‘.i ?_nh@lgga@)io%et rolite):

m xt ure of prifmary al co s havi ng ght -avéragé nol ecul ar

mass Mv of 1RAfbhosyil humbd V¥ SV $id X Ofgalpla Weltleridea nt of
99[err]C, a hy(fr:%;(yl nunber of 83 r?tg Igwg of sé%rlr)pl e determ ned according

to ATSM St alvtisriidg 2b B SRABAHAIER22% a6 30 thedind Mun®erd Gf -
Vi kol ox[err] C30+ (sold by the conpany Elf 15 Atochem North Anerica Inc.):

m xt ur & of darborepmbonsd ka3 havi ng a wei ght [l acuna] nol ecul ar mass Mwv of
632 and exhibiting a nelting @Oi nt of 72.7[err]C and a nmean nunber of
carbon atons of 45; -- \Hilom®l @S sEadd byt hee GoppanyThe PQ

Petrolite):
mixture of saturated primary alcohols having
a weight-average molecular mass Mw of 550, a
10 polydispersity Mw/Mn of 1, 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 number of
carbon atoms of 40;
- Vikolox® C30+ (sold by the company Elf
15 Atochem North America Inc.): mixture of 1,2-
epoxyalkanes having a weight [lacuna] molecular mass Mw
of 632 and exhibiting a melting point of 72.7°C and a
mean number of carbon atoms of 45;
- Valfor® 100 (sold by the company The PQ
20 Corporation): Zeolite A of sodium alumincosilicate
hydrate type;
- 2-ethylhexanol,
- maleic anhydride,

- dibutyltin oxide.



20 Corporation): Zeolite A of sodiumalum nosilicate hydrate type; -

2- et hyl hexanol, - mal eic anhydride, - dibutyltin oxide. 18 EXAVPLE 1:
. PREPARATI ON OF A COWVPGCSI TI ON CONTAI NI NG ORGANOTI N MALEATES ACCCORDI NG TO THE
| NVENTI ON I N SOLVENT MEDI UM 5 18 The follow ng are introduced

into a 500 mM jacketed reactor equipped with a stirrer, a thernoneter
pocket, a reflux conZEAMPLEcdusi pped with a Dean and St ark apparatus, and an
inert gas inlet: - 100 m of he tane sol vent 84.2 ¢

(0.183 nol) of Unili FREPARATION Ofg: °Hf CQNEP*FFWH@xanm i.e. a

rati o of the 2-ethyl hexanol/Unil (r n es of 20/80. The
xture | s REANET W@%ﬁe ; datfe SRVERGTER KRG oo ae 1o

obtain a h uid reaction n1xture 53.6 g (0.546 nol) of maleic
anhydri de ggﬁgﬁﬁ@fgﬁﬁgﬁhﬂ.n four portions over 30 m nutes under a stream of

nitrogen, causing a shight,18% g%esg olﬁgkg?gbgg wﬂ?% %450 ﬁ§erature again

stabilizes 20 at apprOX|nat err

di but yl tinjoxidle R ¢eAdEeE idiulibpedPRilthOBS s@Yeket, NQUEneBmEERE! | ON

m xture is nalntalne th stiriing
pocket, a reflux condenser equipped with a Dean and

Stark apparatus, and an inert gas inlet:
- 100 ml of heptane (sclvent),
10 - 84.2 g (0.183 mol) of Unilin® 425,
- 5.9 g (0.045 mol) of 2-ethylhexanol,
i.e. a ratio of the 2-ethylhexanol/Unilin®
425 molar percentages of 20/80.
The mixture is heated to approximately 85°C
15 and stirred so as to obtain a homogeneous, liquid
reaction mixture. 53.6 g (0.546 mol) of maleic
anhydride are introduced in four portions over 30
minutes under a stream of nitrogen, causing a slight
exotherm to 95°C. When the temperature again stabilizes
20 at approximately 85°C, 109.5 g (0.440 mol) of
dibutyltin oxide are added in five portions over 1
hour. The reaction mixture is maintained with stirring
under a stream of nitrogen for 1 hour at 85°C. The
temperature is raised by 5°C to 10°C before applying a
25 pressure of 6.66 x 10° Pa in order to distil off the
heptane and the water of reaction (approximately 2 g of
water). After distilling for 1 hour, the reactor is

returned to atmospheric pressure. Heating and stirring



under a stream of nitrogen for

rai sed by 5[err]Cto 10[err] C before applying a 25

.. 10[err] Pa in order to distil off the heptane and the water of reaction
(approximately 2 g of water). After dissilling for 1 hour, the reactor

1 hour at 85[err]C. The tenperature is
pressure of 6.66 X

S

returned to atnospheric pressure. Heating and stirring 19 are halted and
t he reacti onrei hadted andothed renttiancwdkédreetial pphued, osboas to solidify

it. Approxinmately 248
wei ght in teeched sets
conposition thus obtained is 20.8%

of the conposition_ are obtained, i.e. a yield by
pdrtes soThe for seriddéybytwei ght of tin in the
The infrared spectrumexhibits an

absorption band at 173PPERxivaselysgéfdongtt 5heneoBRPEEtigRc®F8nal groups,

?Enﬁf onal §$533§%£t ié?@f?%fé%ﬁé?%?eiﬁggg%ngai BB FHLBRARE 000 K50. om 1
i St : E_2; PRE|
CovPos | oL ARG BACROTT ket BRTEL® (SRR R

A 15 ZECLbBEaéﬁe@C@EAﬁbkb%ERThEhgngEQE%EagkgpﬁgﬁFgéﬁ§$§9tQULnaS I n

E€$ﬁ$ﬁﬁwfgﬁ GSING

Exanpl e 1, using the same reactant ut acco erent amounts. The
foll owi ng apesbhit iionl HakdCcad: 17250@mTh %Erﬁ%ﬁ%éﬂ&iﬁ&ok839h£,eZQer
- 79.7 g (0.173 nol) of Unilin 425, - 10.4 g (0.079 nol) of 2-ethyl hexanol,

10

15

20

25

functional groups, an absorption band at 1579 cm-1
corresponding to the tin carboxylate functional groups
-C(0) -0-8n= and an absorption band at 680 cm-1
characteristic of =Sn-0-Sn= bonds.

EXAMPLE 2:

PREPARATION OF A COMPOSITION CONTAINING
ORGANOTIN MALEATES ACCORDING TO THE INVENTION USING A
ZEOLITE AS COSTABILIZER.

The preparation is carried ocut as in Example
1, using the same reactants but according to different
amounts. The following are thus introduced:

- 100 ml of heptane (solvent),

- 79.7 g (0.173 mol) of Unilin® 425,

- 10.4 g (0.07% mol) of 2-ethylhexanol,

i.e. a ratio of the 2-ethylhexanol/Unilin®
425 molar percentages of approximately 30/70,

- 53.6 g (0.546 mol) of maleic anhydride,

- 109.5 g (0.440 mol) of dibutyltin oxide.

After the removal of the heptane and the
water of reaction by distillation under reduced

pressure, the reactor is returned to atmospheric



i..e. aratio of the 2-ethyl hexanol/Unilin 425 nol ar percent ages of
approximately 30/70, - 53.6 g (0.546 nol) of naleic anhydride, 25

.. - 109.5 g (0.440 nol) of dibutyltin oxide. After the renoval of the heptane

and the water of reaction by distillatiaemn under reduced pressure, the
reactor is returned to atnospheric 20 pressure and 64 g of Valfor[err]
100 are intpoessedei ando6t goofi Vatfon®rlGd areuimsrodidedtinrfogr whil e

mai ntai ning the tenperature at 85[err]C. After honogenizing the reaction

m xture, theoprbometover3d nivytes witls shhrplirg whitker oxi mately 315 g of
the conposition are obtained, i.e. a yield by weight in the region of 100%
The per centBdEnb3indnghther tepperater® 3B$D5Ft i BFcenRowgasRr et s 16. 6%

The infrared spectrum exhibits bands 10 sinmlar to those of the _
conposi ti ontBe ﬁ%?rbi“énl‘!mé&%mé%e FREPHRRS| ¥R ’ci"%?%iﬁf/ﬁtisﬁ’m\l ACCORDI NG

TO THE NVE%I‘(FI é% US%NG A M XTURE OF 1, 2- EPOXYALKANES | N THE PRESENCE OF
WATER AND | ABSENCE OF SOLVENT. 15 The preparation is

o P S TRk ARER P00 OB sl BRSO
vater, - 79degi£0al126 gol3 fieyﬁkﬂﬁoﬁegéﬂé’igothe region of 10d49.4 0
(0.079 nol ) of 2-ethylhexanof]
The percentage by weight of tin in the composition thus
obtained is 16.6%. 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 A MIXTURE OF 1,2-EPOXYALKANES IN THE
PRESENCE OF WATER AND IN THE ABSENCE OF SOLVENT.

15 . The preparation is carried out according to
the operating conditions of Example 1, in an identical
reactor, with the amounts of following reactants:

- 25 g of water,
- 79.7 g (0.126 mol) of Vikolox® C30+,

20 - 10.4 g (0.079 mol) of 2-ethylhexanol,

i.e. a ratio of the 2-ethylhexanol/Vikolox®
C30+ molar percentages of approximately 40/60,

- 53.6 g (0.546 mol) of maleic anhydride,

~ 109.5 g (0.440 mol) of dibutyltin oxide.

25 Distillation under reduced pressure is
carried out similarly to Example 1 and 22 g of water
are collected after 1 hour. 64 g of Valfor® 100 are

then introduced into the reaction mixture as described



I.e. aratio of the 2-ethyl hexanol / Vi kol ox C30+ nol ar percent ages of
approxi mately 40/60, - 53.6 g (0.546 nol) of maleic anhydride, - 109.5 g
.(0.440 nol) of dibutyltin oxide. 25 Distillation under reduced
pressure is carried out simlarly to ERQanple 1 and 22 g of water are
collected after 1 hour. 64 g of Valfor[err] 100 are then introduced into

t he reacti oimiBrampdens «descri bed 21 in Exanple 2. The product is
collected as in Exanples 1 and 2. Approximtely 319 %of t he conposition

are obtained, i.e. a yih® ®PARAUGL dit qod kasdede gisodnoExagpdesTie and

per cent age wei ght of tin in the composition thus obtained is 16.4% The
infrared sp% MG Yar? Lh Sk i FEARogd t1 98 agg) @PERIBS% espondi ng
to the ester, functiqnal. groups, .an .absorpti on ban 581.cnferr]

cor r espondi ng %o Ad e&iﬁ]%yti r?lc,gz;‘r%o(}%ﬁ"g’teg HEEEH S%alq‘tog%dugf € CO-0sn[err]
and an sorpt.i fels .C terjstic.qof. |er n-O- Snlerr]
bonds. ExAVELE PR RL K T o b A TR et e T SR 1

| NVENTI ON UGh\G s ¥R Gk 1, 2- EPOXYALKANES | N THE PRESENCE OF WATER AND
IN THE ABSENCE OF SOLVENT. The preparation is carried out as in Exanple 3,

using the sanme react aniie QUHEAGEE Eyte trlmflidkhabats AW WBESrpEienf 0l | owi ng
are thus introduced:
band at 1736 em™® corresponding to the ester functional
groups, an absorption band at 1581 cm™* corresponding to
10 the tin carboxylate functional groups -C(0)-0-Sn= and
an absorption band at 681 em’! characteristic of
=Sn-0-Sn= bonds.
EXAMPLE 4:
PREPARATION OF A COMPOSITION ACCORDING TO THE
15 INVENTION USING A MIXTURE OF 1,2-EPOXYALKANES IN THE
PRESENCE OF WATER AND IN THE ABSENCE OF SOLVENT.
The preparation is carried out as in Example
3, using the same reactants but according to different
amounts. The following are thus introduced:
20 - 25 g of water,
- 74.6 g (0.118 mol) of Vikolox® €30+,
- 15.4 g (0.118 mol) of 2-ethylhexanol,
i.e a ratio of the 2-ethylhexanol/Vikolox®
C30+ molar percéntages of 50/50,
25 - 53.6 g (0.546 mol) of maleic anhydride,
- 109.5 g (0.440 mol) of dibutyltin oxide.
Distillation under reduced pressure is

carried out similarly to Example 1 and 23 g of water



20 - 25 g of water, - 74.6 g (0.118 nol) of Vikolox C30+, -
15.4 g (0.118 nol) of 2-ethylhexanol, i.e a ratio of the

2- et hyl hexanol / Vi kol ox[ err] C30+ nol ar percentages of 50/50, 25

- 53.6 g (0.546 nol) of maleic anhydrizz, - 109.5 g (0.440 nol) of

di butyltin oxide. Distillation under reduced pressure is carried out
simlarly targxaeplectedndférglohount c64 g @2 VabkfenP|be@ecarafter 1 hour.
64 g of Valfor[err] 100 are then introduced into the reaction m xture as
descri bed i bhérRahkpkroducgfeiptodibe reacbioncniytuze|asHeapribed, 2 5 and
3. Approxinmately 319 g of the conposition are obtained, i.e. a yield by

wei ght in the EXgmBheoR-100% The percentage by weight of tin in the

conposition thus obtajned is 16.4% The_ infrared spectrumexhibits
absor ption bands siniFgF PB°9H8§e16f°E£éﬁﬁF%33?sl Examples 1 EXAVPLE 5:

PREPA | ON_OF oS Tl | NG TO_JHE | NVENT] ON SIM LAR TO EXAMPLE
> W TH VARl RHACR" | REREE=KRTT B Er 1 PED 22 Tmm}h\mm”] 425 MOLAR
e Sabitant e 3 B PLalERL 13 CELTL BB cEo O Erm e 2
are thus inphgddeedentadB0b{ walighePbaneifhs@hVent) composition thus
obtained is 16.4%. The infrared spectrum exhibits
absorption bands similar to those of Example 3.
10 EZAMPLE 5:
PREPARATION OF A COMPOSITION ACCORDING TO THE
INVENTION SIMILAR TO EXAMPLE 2 WITH VARIATION IN THE
RATIO OF THE 2-ETHYLHEXANOL/UNILIN® 425 MOLAR
PERCENTAGES .
15 The preparation is carried out as in Example
2, using the same reactants but according to different
amounts. The following are thus introduced:
- 100 ml of heptane (solvent),
- 87.3 g (0.190 mol) of Unilin® 425,
20 - 2.8 g (0.022 mol) of 2-ethylhexanol,
i.e. a ratio of the 2-ethylhexanol/Unilin®
425 molar percentages of 10/90,
- 53.6 g (0.546 mol) of maleic anhydride,
- 109.5 g (0.440 mol) of dibutyltin oxide.
25 After the distillation under reduced pressure
of the heptane and the water formed, 64 g of Valfor®
100 are introduced, as in Example 2.

Approximately 315 g of the composition are



-.87.3 g (0.190 nol) of Unilin 425, 20 - 2.8 g (0.022 nol) of
2-ethyl hexanol, i.e. a ratio of the 2-ethyl hexanol/Unilin 425 nol ar

- .percentages of 10/90, - 53.6 g (0.546 nol) of nmaleic anhydride, - 109.5 g

(0.440 nol) of dibutyltin oxide. 25 23 After the distillation
under reduced pressure of the heptane and the water fornmed, 64 g of Valfor
100 are introRtetdedgsi;a. Baﬁ-’pﬁgﬂ DY ptahé rin cthe Feipnict M Tonmpositi on
are 23 obtained, i.e. ayield, by weight inp the region of, 100% The

per cent age biBSPgREeRFage ngY nw??'d\':o?ﬁ)o%*‘iii'fh the CHRAFIPT SEA¥E 6% The

Compost 11 on GPCS ESAnbR ct6: EBxATPR ELRET SR SR Ry A COARCS) Ti O
ACCORDI NG TQ I TH V. HE RATI O
OF THE. ETHYLRESAROET ORI PTREE, 10 by e i e qebditidlon B T

is carrigd ogf lé_rll_%'Exarrpl e 2, using the sane reactants but according to

di fferent anount e followng are thus introduced: - 100 m of hexane
(solvent), 15 ExaMPLEOg2 0 (0.153 nol) of Unilin 425, - 19.9 ¢
(0.153 nol) of 2-ethyl hexanol, i.e. a ratio of the

2- et hyl hexanol / Uni | i N[ PREPARATION OF A COMPOSITION ACCORDING TO THE
INVENTION SIMILAR TO EXAMPLE 2 WITH VARIATION IN THE
RATIO OF THE ETHYLHEXANOL/UNILIN® 425 MOLAR

10 PERCENTAGES.
The preparation is carried out as in Example
2, using the same reactants but according to different
amounts. The following are thus introduced:
- 100 ml of hexane (solvent),
15 - 70.2 g (0.153 mol) of Unilin® 425,
- 19.%2 g (0.153 mol) of 2-ethylhexanol,
i.e. a ratio of the 2-ethylhexancl/Unilin®
425 molar percentages of 50/50,
- 53.6 g (0.546 mol) of maleic anhydride,
20 - 109.5 g (0.440 mol) of dibutyltin oxide.
After the distillation under reduced pressure
of the heptane and the water formed, 64 g of Valfor®
100 are introduced, as in Example 2.
Approximately 314 g of the composition are
25 obtained, i.e. a yield by weight in the region of 100%.
The percentage by weight of tin in the composition thus
obtained is 16.6%. The infrared spectrum exhibits

absorption bands similar to those of the composition of



425 nol ar percentages of 50/50, - 53.6 g (0.546 nol) of maleic anhydride,
20 - 109.5 g (0.440 nol) of dibutyltin oxide. After the

+.distillation under reduced pressure of the heptane and the water formed, 64

g of Valfor 100 are introduced, as in Béanple 2. Approximately 314 g of the
conposition are 25 obtained, i.e. a yield by weight in the region of 100%
The percentd&@qﬁﬂ- ght of tin in the conposition thus obtained is 16. 6%
The infrared spectrun1exh| ts absorptlon bands simlar to those of the
conposition of 272 EXAMPLE 7: PREPARATION OF A CCNPCSITICN

(NLINerr] 425, #EZ%%%%@%&@ %Wﬁsﬁfﬁﬁw ng the
(Sol vant), - praeEon whitke | Qi B AL dpsrachliofh fim 0P 7G5
(0.063 | ) wreme® hwakexanol, i.e. a ratio of the

2- et hyl hexanol /Unilin[err] 550 mol ar percentages of 30/70, - 53.6 g (0.546
nol ) of maleic anhydritige gie dparation is car®ied dh GA4h Miamdie
|

di butyltin oxide. After the distillation under reduced pressure
2, using the reactants according to the following

amounts:
~ 100 ml of heptane (soclvent),
10 - 82.5 g (0.150 mol) of Unilin® 550,
- 8.2 g (0.063 mol) of 2-ethylhexanol,
i.e. a ratio of the 2-ethylhexanol/Unilin®
550 molar percentages of 30/70,
- 53.6 g (0.546 mol) of maleic anhydride,
15 - 109.5 g (0.440 mol) of dibutyltin oxide.
After the distillation under reduced pressure
of the heptane and the water formed, 64 g of Valfor®
100 are introduced, as in Example 2.
Approximately 315 g of the composition are
20 obtained, i.e. a yield by weight in the region of 100%.
The percentage by weight of tin in the composition. thus
obtained is 16.6%. The infrared spectrum exhibits
absorption bands similar to those of the composition of
Example 2.
25 II Preparation of PVC compositions, herein-
after denoted by PVC formulations, containing the
compositions cocntaining organotin maleates prepared

above and evaluation of the stabilizing and rheological



of the heptane and the water fornmed, 64 g of Valfor 100 are introduced, as
i n Exanple 2. Approximately 315 g of the conposition are 20 obt ai ned,
i.e. avyield by weight in the region of 100% The percentage by wei ght of
tin in the conposition thus obtained is246.6% The infrared spectrum

exhi bits absorption bands simlar to those of the conposition of Exanple 2.

25 properpiepacfit the gai@\/Compopbtionsncontainvimg after denoted by
PVC fornul ati ons, containing the conpositions containing organotin mal eates
prepar ed aboocganatipamadensasef the stabilizing and rheol ogi cal 25

properties of the said conFositions contai ning organotin mal eates. The
trade nanes, natures, SHBpFFefe BAKSRy RREFBRESof SEPRLLAFF ®Rmaterial s used

inthe 5 L f the PVC { | af | ' low - L |
S110P, PV r BEPRERPER 5EkEba) terbpug makrPal B et A Se "Dy asi T ongt h

St avi nor Scapeb b ¥Rk o 68 Bp, svCRaghalREAGhE prd given RetaN} on pssy
?f{g'ﬂ: ﬁmpgi(%’g‘;r’ K'r\/gtr]gg'-e%ge{}g?“%l?oi(; , pPEOLESEhWithda k $LPRES,H2220,
) ) gnent,
67, E1f Atochem S.A.,
- Durastrength 300, acrylic polymer, Ceca
S.A., impact modifier,
10 - Stavinor CAPSE, calcium stearate, Ceca
S.A., lubricant,
- Metablen P551, acrylic polymer, Metablen
Company B.V., preocessing aid,
- Kronos 82220, titanium oxide, Kronos,
15 pigment,
- Hydrocarb 95T, calcium carbonate, Omya
s.A., filler,
- AC 316, oxidized polyethylene wax, Allied
Signal, lubricant.
20 THE PVC FORMULATIONS ARE PREPARED ACCORDING
TO THE FOLLOWING OPERATING CONDITIONS (THE AMOUNTS OF
THE MATERIALS USED ARE EXPRESSED BY WEIGHT) :
The following is introduced into a Henschel
jacketed fast mixer with a stirring speed of
25 3800 revolutions/minute:
- 100 parts of PVC resin (Lacovyl S8 110 P).
A rise in temperature is observed.

3.5 parts of a composition containing



- .Hydrocarb

95T, cal cium carbonate, Owa S. A, filler, - AC 316, oxidi zed

pol yet hyl ene wax, Allied Signal, lubricant. 20 THE PVC

. FORMULATI ONS ARE PREPARED ACCORDI NG TO THE FOLLOW NG OPERATI NG CONDI TI ONS
(THE AMOUNTS OF THE MATERI ALS USED ARE ZXPRESSED BY WEI GHT) :
jacketed fast m xer with a stirring speed of
25 3800 reouganbbhn/maheates-agoobpained picrutiingi o (the myesentio P).
rise in tenperature is observed., 3.5 parts of a_conposition containing

26 or ganot i niR¥eehies §§eobF5Fﬁ€H°a€c%Fd§ﬁgct%F@h%hﬁﬁe%e%tpﬁﬁ%eﬁﬁ|on are

I ntroduced at rr] C n art o I di zed yl ene wax (AC
316) is |ntr8ﬁﬁ8£ﬁeglpﬁ Y@F#Y@?ng ek (ac glgf ?£§é§% &% added at
ggﬁ part of calciumstearate (StaV|nor CA PSE), - 7.5 parts of

is introduced into a Henschel

80[err]C
I mpact nDdlf

processigg aid (MetablgpgP ? rgoében added at 85[err] C
- 4 partg of tltanlumogﬁdgé %rgﬁog %é%z ?&é&ggepggtg of cal ci um carbonate

r (Durastrength 300) and, 10 - 1 part of

|(FNdrocarb 95 T). - 0.6 part of calcium stearate (Stavinor CA

10

15

20

25

PSE),

- 7.5 parts of impact modifier (Durastrength
300) and,

- 1 part of processing aid (Metablen P 551).

The following are then added at 85°C:

- 4 parts of titanium oxide (Kronos 82220),

- 5 parts of calcium carbonate (Hydrocarb
95 T).

The PVC formulation is stirred at
3800 revolutions/minute until a temperature of 110°C is
reached and then cooled by reducing the stirring to
1500 revolutions/minute and by circulating a stream of
cold water in the jacket of the mixer.

The formulation obtained is collected when
the temperature reaches approximately 45°C.

Two PVC formulations as prepared above are
evaluated on a Haake-Rheocord 90 rheometer at 185°C at
a speed of 45 revolutions/minute and with a load of
65 g.

The results are reported in Table 1.

The following designations are used in this

Table 1:

The fol |l ow ng

A



15 The PVC formulation is stirred at 3800 revol uti ons/ m nute
until a tenperature of 110[err]C is reached and then cool ed by reducing the
.stirring to 1500 revolutions/mnute and by circulating a stream of cold
water in the jacket of the m xer. 20 27 The fornul ati on obtai ned
I's collected when the tenperature reaches approxi mtely 45[err]C. Two PVC
formul ati ons as prepared BifvfommulatibnaledaofiozmihakiorRheontaindfy
rheoneter at 185[err]C at a speed of 45 revolutions/mnute and with a | oad
of 25 65 . thRecpmpgetdonr contpining pngFaptinima¥aates| efwi ng
designations are used in this Table 1: 27 - PVC formulation 1, a
formul ati on cEBXEBPAPNG?t he conpostlon cont ai ni ng organotin naleates of

Exanple 3; - PVC fornul at |, Eornula |on onta g
conposition containing Or §é .u:. ofa Srpr aﬁl n EB@F%HBFPSn tine,

h i d of d,
folated t8 %556” tmergtHiaR, Boetpdt b Prpioblip BaTFERo8 SFhe 10 PvC
PVC fornulatl E¥C4fornulat|on 2 Melting tinme (mn) 2.00

1. 33 Tor que at melting 18.0 21.5
- Degradation time, the time at the end of

which a large rise in the torque is observed, related

to crosslinking and thus to complete degradation of the

10 PVvC.
PVC formulation 1|PVC formulation 2
Melting time (min) 2.00 1.33
Torque at melting 18.0 21.5
(N.m)
Torque at equilibrium 17.0 20.0
15 {(N.m)
Degradation time (min) 28.0 28.0

TABLE 1

The influence of the molar ratio of the low
molecular weight alcohols or epoxides to the high
20 molecular weight alcohols or epoxides on the melting
time and the viscosity (expressed by the torque) of the
PVC formulation in the molten state is thus
demonstrated.

On increasing the amount of low molecular



(N.m Torque at equilibrium 17.0 20.0 15 (N.m
Degradation tinme (mn) 28.0 28.0 TABLE 1 The influence

. of the nolar ratio of the | ow nol ecul ar wei ght al cohols or epoxides to the
hi gh 20 nol ecul ar wei ght al cohol s or2&poxi des on the nelting tinme and the
viscosity (expressed by the torque) of the PVC formulation in the nolten
state is thweidbtomdephprdd. (20athyihessnnd) t wethnoeapeot towthel ecul ar 28
wei ght al cohol (2 et hyl hexangl) with respect to the appunt of high

mol ecul ar wargHRt1of. éﬁ&?y§P§5ﬁ31EV'WSF gRketr £ -eBO¥Y21E38Lyt hi ng ot her wi se
bei ng equal, et decr eased.

ime is s n|f|c nt | 5
Conversel y, (Yﬁg ﬁﬁreggg Sn FN&rXﬁbgﬁ? BF sﬁnP@&B?a?qﬁé}ghFhe

1, 2- epoxyalkagﬁﬁres Its | ecrease,in the torque,

denonst r at i i 3glu6?|cgflﬁéggg?gg?nggthFSﬁfgﬁ *#y the | ong chains. The
same fognu!atlons mergoggg¥ﬁgi§d Qﬂe ﬁgreaggaggstﬁgfggb gS_extruder

equi pped with a 30 x e parameters recor uring the

extrusi on apg BrﬁéﬁgkﬁiaknwléBh% 1 ZEXSbﬁgaﬂHLﬁB'QqulEQ(iEOQ”U|ati0“ 2
Tmmaaunepmﬁl [err] 80 - 190 - 200 Bul k tenperature
([err]Q 51gn1f1&39t decrease in th8ltorque, demonstrating the
lubricating effect contributed by the long chains.
The same formulations were converted on a
10 Krauss-Maffei KMDL25 extruder equipped with a 30 x 3 mm

flat dye. The parameters recorded during the extrusion

are presented in Table 2:

PVC formulation 1| PVC formulatiom 2
Temperature profile (°C) 130 - 180 - 180 - 200
Bulk temperature (°C) 190 191
15 Motor speed (rev/min) 15 15
Torque (%) 24 50
Bulk head pressure {bar) 120 134
Throughput (kg/h) 4.0 4.0
TABLE 2
20 The following evaluations were carried out on

the strips extruded:
- Colorimetry {(measurement of the

trichromaticity coordinates L*, a* and b* and



15 Mot or speed (rev/mn) 15 15 Torque (%

24 50 Bul k head pressure (bar) 120 134
Thr oughput (kg/ h) 4.0 4.0 TABLE 2 20

The follow ng evaluations were carriep out on the strips extruded: -
Colorinmetry (nmeasurenent of the trichromaticity coordinates L*, a* and b*
and 29 calculation of the yellowimg imdlicss (W) il of the whiteness
i ndices (W) according to ASTM Standard E313) using a M nolta Chronaneter
CR200 specwhibteness nindices (WEhtagedwding tofASWM Frandared HikdD) 5
measured using an HDT Vicat Tester AFS, - Residual stabi]ity expressed in
M nut es, NeRLRY o MERAHLA CREPMAREeR JRIVY IRSRITOCIOTIRGHIIS! ar e
presented in Table 3: PVC fornuylation 1_PVC fornmul ation 2 94.3

94.0 10 -avlcat point or softh}qg_temperature,_0_71 2 50
2.37 Y . 3.7 \ 3. 73.0
73.1 W cat™PRFHEeT [ BFH]E) a0 HOT Vicah fester Ard) 79.4 15 Congo
Red (min) -%esidual stabilityA’oe%e’;d Tﬂ'? ﬂliﬁllé@g',ce of the

rati o of the nolar
measured using a Liebish Congo Red bench.

The results are presented in Table 3:

PVC formulation 1| PVC formulation 2

L* 84.3 94.0
10 a¥ -0.74 -0.71
b* 2.50 2.37

YT 3.7 3.6

WI 73.0 73.1

Vicat Point (°C) 79.4 79.4

15 Congoe Red (min) 44 40

TABLE 3

The influence of the ratio of the molar

percentages of the low molecular weight alcohols
or-1,2-epoxyalkanes to the high molecular weight

20 alcohols or 1,2-epoxyalkanes on the lubrication of the
PVC formulation is again demonstrated, as shown by the
torque and bulk pressure values obtained (Table 2).

The colorations of the two PVC formulations



per cent ages of the | ow nol ecul ar wei ght al cohols or-1, 2-epoxyal kanes to the
hi gh nol ecul ar wei ght 20 al cohol s or 1, 2-epoxyal kanes on the lubrication
. of the PVC fornulation is again denonstrated, as shown by the torque and

bul k pressure val ues obtained (Table 3p. The colorations of the two PVC

formul ati ons 30 extruded testify to the effectiveness of the
conposi t i orextowdesd et idfiygaotthe reflfeattdsremleiss Ed thecor di ng to the
present invention in preventing the heat degradation of PVC during the
processi ng compcsditicns dantainding oxigane timamalieadesc opadineidons cont ai ni ng
organotin nal eates nmake it possible to retain a high Vicat point level, in
accor dance aRaFdimg &5 thamrasant dayendion dn Rreyeakiag fdenal stability
test is carri edéilo out, onr?tgree of her P@forwl ati,ons prepared |like the
PVC f or nul &t93n&egzafqrtionnaf F9 Mg sy PEOCsEiR% &L pvc
formul ation 3,, a formul.ation,c nttz‘iqf\jsi_en% t he c.g:rrpositi on _contai ni ng

organpta':‘!t n el &4t (?sls(ﬁ sJJ_:),:)own e °ﬂ9«9€5r1. S22 4222 or nul ati on
SO0 AN 10 clifarfe RO U UL G B 10 UARA I HRANES LR EATP © 21 -

PVC fornul ati™o ornul ati on cont f'he conposition containi ng
organotin RBlRal $5i9ft BAA e 1% accordance with the applicational

requirements.
A dynamic thermal stability test is carried
10 out on three other PVC formulations prepared like the
PVC formulations 1 and 2.

The following designations are used:

~ PVC formulation 3, a formulation containing
the composition containing organctin maleates of

15 Example 5;

- PVC formulation 4, a formulation containing
the composition containing organotin maleates of
Example 2;

- PVC formulation 5, a formulation containing.

20 the composition containing organotin maleates of
Example 6.

This dynamic thermal stability test makes it
possible to demonstrate the remarkable stabilizing
effect contributed by the compositions described,

25 varying via the molar ratio of the species RA and R'A of
| low and high molecular weight.

150 g of the PVC formulations 3, 4 and 5 are

evaluated using a Collin roll mill, the rollers of



This dynami c thermal stability test nmakes it possible to denonstrate the
remar kabl e stabilizing effect contributed by the conpositions described, 25
varying via the nolar ratio of the species RA and R err] A of | ow and high
nmol ecul ar weight. 150 g of the PVC fornmBRations 3, 4 and 5 are eval uated
using a Collin roll mll, the rollers of 31 which are brought to

200[ err] C. Twbicht axieobaioughdeds @00°Fe The rptatdonslaspeedspeftivel y
adjusted to 20 rev/mn _and 24 rev/mn, so as_to gel and then squeeze the
materi al bet W&n tWee cHlindesiss axe FespecsivelyuprrdystefctPonal nechani cal
wor k. The separation ,between the cyl.inders is adjusted to 0.7 mm Sanples

are withdraw?% FEH/MHR ARd Fdc K8V PiragfLarst tRe ISPt BRFaFleT hei r
| ti bei ded t.i | | et ti,on. 10, Th
Vel Lovi ng- i naeeeey e ansediat ERtvesho el LT30S Biesanp e )

wi t hdra ang? g . E%%a ' . cqrr kN C I ing are
presented in gb%gﬁgi CEIggyaoggéc%chﬁgggqgvﬁo%gf-Q%EIg%?%%gggﬁﬁlation 4
mul ation 5 Yheldre@nthe %glinders is aézasted to 027%mm. 4815 Yl
(4 mn) .4 . 7.3 Yl (6 mn)
10.0 8.9 SanplbsYlareS withirawn from the cylinfers at 10.0
10.2 YI (10 mn) 13. 4 11.5 11.9
regular time intervals, their coloration being
recorded, until complete degradation.
10 The yellowing indices (YI, ASTM Standard
E313) measured on each sample withdrawn and the
degradation time corresponding tc complete darkening
are presented in Table 4.
PVC for- PVC for- PVC for-
mulation 3 | mulation 4 | mulation 5
YI (2 min) 5.7 5.4 4.8
15 ¥I (4 min) 8.4 7.4 7.3
¥X (6 min) 10.0 8.9 9.1
YI (8 min) 11.8 10.0 10.2
¥YI (10 min) 13.4 11.5 11.8
¥I (12 nﬁ.n) 15.2 13.0 12.7
20 ¥I (15 min) 18.5 15.7 15.3
¥XI (20 min) 27.3 23.4 21.3
YI {25 min) 33.9 32.3 30.5
¥YI (30 min) 38.6 37.0 36.1
Complete 45 45 50
25 degradation (min)

TABLE 4




YL (12 nin) 15. 2 13.0 12.7 20 Yl (15 nin)

18.5 15. 7 15.3 YI (20 nin) 27.3 23. 4
-.21.3 Yl (25 nin) 33.9 32.3 30.5 Yl (30 nin)

38.6 37.0 36.1 Conplete 32 | 45 45

50 25 degradation (min) TABLE 4 32 II| EVALUATI ON OF THE FI NAL

PROPERTI ES OF RI G D PVCI EcﬁNBREAFGRNEQFFméﬁiPWEAFCEBQEH#IIFS OFNTAI NING

THE COMVPOSI TI ONS_CONTAI NI NG ORGANOT! N_ VAL EATES, In order to-

denonstrat e tBEGFPnEVCpﬁgﬁgFPN§sFQF“FPgFﬁ°§eEY¢OEQRHEBPT§9§§|Ilzed by the

conposi tions a e th nvention, a
rigid PVC for§§3%3#8ﬁﬁ%t§§%|E§§§°§5§ﬁ§§%e§8“§§$F§3ﬁa Rﬁ6§ﬂ$5§truded in t he
same way as t 0 formul ation 4 and the PVC formulation 6 (PVC
formul ati on contal ni ng the conposition containing organotin nal eates of

Exanpl e 7). Lead salts Eﬁrgkée§t@9ihkﬂbﬂg §¥Eéeﬂhe“?££?§“8¥ﬂ?%9 tfeBCr SON

skilled in the art, which represents a re erence ectiveness of
which is provgg E!gh.ﬁss%é%&ﬁﬁbVﬁeblEesEXb@.Qﬂ¥SHtS?Stﬁé Ebfibds$eEbhans. To do

this, a PVC fornulation 7 is prepared according 1o the procedure used to
prepare the PYentaifiihgt beganbdtif falexeept abBatibba $nStparts of
invention, a rigid PVC formulation stabilized using
lead salts has been extruded in the same way as the PVC
10 formulation 4 and the PVC formulation 6 (PVC
formulation containing the composition containing
organotin maleates of Example 7). Lead salts form a
stabilizing system, well known to a person skilled in
the art, which represents a reference, the
15 effectiveness of which is proved by its extensive use
by converters of rigid sections.

To do this, a PVC formulation 7 is prepared
according tec the procedure used to prepare the PVC
formulations 1 to 6, except that the 3.5 parts of

20 composition containing organotin maleates are replaced
with a combination of 3.5 parts of dibasic lead
phosphite (2PbO-PbHEPO,-1/2H,0) and 0.5 part of dibasic
lead stearate (2PbO-Pb(00CC,,H,.),).

A dynamic thermal stability test makes it

25 possible to demonstrate the remarkable stabilizing
effect contributed by the compositions described:

150 g of the PVC formulations 4, 6 and 7 are

evaluated using a Collin roll mill according to the



20 conposition containing organotin nal eates are replaced with a

conbi nation of 3.5 parts of dibasic | ead phosphite

(2PbO. PbHP err].1/2H err] O and 0.5 part of dibasic | ead stearate

(2PbO. Pb(OOCC err]H err])[err]) . Ady3mc thermal stability test makes it
25 possi ble to denonstrate the remarkabl e stabilizing effect contributed

by the conpBtpeednseddesrribad above ¢evaheabionfof nthetP¥@s 4, 6 and 7 are
evaluated using a Collin_roll m|| according to the 33 procedure

descri bed abs¥Buiatarnsgt BontofRehe- PW?-Brﬁgra?h%nlée%?@‘ﬂl%d 5 Table 4).

B e
for- mul atiQQmélg_gitﬂHL%ixogrg gyﬁs%ny% t%nr(l)kgbiéeg.erence) 5 YI (2 mn)

5.1 7.5 8.6
7.7 Yl (6 min) 9-3 16-9 8—F——(B—i4)
10.7 12. 2 PVC for-Q.Z Yl (®¥C niax)- 12p9C for-
13.3 9.6 10 mhatisnin) muladtidh 6 mulatidn 07
11.0 TABLE 5 The three}PVC formul ations 4, 6 and 7 haye al sfo een _converted
on a Reifenhauser BT65)i ndustrial extrjuder equi pped wth TeEpTemesld die for
Wi ndow 15 [ /eqhi 9Rg) 5.1 5.6 5.4

YI (4 min) 7.5 8.6 7.7

YI (6 min) 9.3 10.8 8.7

¥YI (8 min) 10.7 12.2 9.2

¥YI (10 min) 12.0 13.3 9.6

10 |¥I (15 min) 15.0 17.0 ©11.0

TABLE 5

The three PVC formulations 4, 6 and 7 have
also been converted on a Reifenhaliser BT65 industrial
extruder equipped with a T-shaped die for window

15 sections.
The parameters recorded during the extrusion

are presented in Table 6.



The paraneters recorded during the extrusion are presented in Table 6.
34 PVC for- PVC for- PVC for- nmulation 4 mulation 6 nmulation 7

.(reference) Tenperature profile ([err]C) In the barrel zone 1 180
180 170 zone 2 180 186 175 zone 3 180
180 170 5 zone 4 180 180
175 in the die zone 8 185 185 8 ope_ 9 190
190 190 Screw tenperature ([é??iéfr' pvclg < gvalﬁﬁr'
140 Screw speed (rev/mn) 25/ mulation 4jmulation 6| mglapion TQPvering
of the screw yes yes yeg Bul k tenpg(erdferencedlr] C)
190 S H-F—Arperage —3 5.7
7.5 Throughdawm@hghhyre profile (62)J 58. 6 9. 8 TABLE ¢ 15
The paraneters recorded during extrusion show|that the bgehavi our of |[the PVC
formul ation Yrd Goat BaRiaP t he,gpaPpsiti eggof Examplgy 2 obt ai ngg Wi tIN]
Unilin[err] ¥25) is very simlar tojthat of the PVC formul ation 7
(containing fthe stabilization system w | eaq). 20 Onit he
ot her hand, fhe PVC fornulatiﬁﬂxﬁ %contipﬁing t he ¥hpos|tiot’Gf Exgnple 7
obt ai ned wi tf _
zZone 3 180 180 170
5 zone 4 180 iso 175
in the die zone 8 185 185 185
zone 9 180 190 190
Screw temperature (°C) 140 140 140
Screw speed (rev/min) 25 25 25
10 Covering of the screws yes yes yes
Bulk temperature (°C) 190 181 187
Amperage 7.3 5.7 7.5
Throughput (kg/h) 62.8 58.6 59.8
TABLE 6
15 The parameters recorded during extrusion show

that the behaviour of the PVC formulation 4 (containing
the composition of Example 2 obtained with Unilin® 425)
is very similar to that of the PVC formulation 7
(containing the stabilization system with lead).

20 On the other hand, the PVC formulation 6

(containing the composition of Example 7 obtained with



35 Unilin[err] 550) has a significantly different rheol ogi cal behaviour,
once agai n denonstrating the lubricating effect of high nolecular weight
al cohols. This formulation would require the lubrication to be 5

optim zed in order to produce rheol o@sal behaviour simlar to that of the
PVC formul ation 7 containing | ead. The sections extruded fromthe PVC

f or mul at i ofrsi Yixethd5 50 hvelnaes e o ign £ camt Lheli Sfardrst arhedibgiqalksented in
Table 7. PVC PVC fornmul ation 4 forrmulation 7 (reference)

Col or at i orbefiavieur oren¢e again demonstratinglge lubricatingg a*

-0.43 -0. 36 b* . 2.85 . 2.26 15

60[err] Qoffect of high moleculagr weight aliephokfsiThi# stability (nin)
B (Vi cafomiR S SoR e - SPLLS0 e ' RBRL AN & (L O 0.7

The nechani cal
proper{ies, of i i1'CedChl! OPEed LS SYSMHEL Cth N JRARH ' NihdPEnar PY | Mpact
similar to that of the PVC formulation 7 containing
lead.
The sections extruded from the PVC

formulations 4 and 7 were evaluated and the results are

10 presented in Table 7.

PVC PVC
formulation 4| formulation 7
{reference)
Coloration of sections

Li* 93.8 94.8

ar ~0.43 -0.36

b* _ 2.85 2.26

15 60° Gloss 24.6 15.7

Residual stability {(min) 38 60

{Congo Red)

Softening temperature (°C) 79.7 80.3
(Vicat Point)

20 TABLE 7

The mechanical properties of the sections

were evaluated by measuring the Charpy impact



36 resilience according to DIN Standard 53753, used in Germany for the
evaluation of rigid sections for external joinery. The results are
presented in Table 8. PVC fornulation 4 PVC fornulation 7 (reference)
Resilience <R> in kJ/nferr] 60. 36 62.6 5
TABLE 8 The effectiveness of the conpositions containing organotin nal eates
descri bed resilicence eat¢axrdiawy HentDEN Mtidndesrd EA753g teedrigressi ng on
i ndustrial equi pnment of opaque rigid PVC fornul ations 10 i ntended for the
manuf act urkexmanktforicethe cevalbrtion tofu i aaatdions farieed, they nake it
possi bl e to ensure easy processing of the formulations, as_is shown by the
ext r usi on PekerRlerioerne T 174k a%H PFeaRRtEd &3 Talde Fry sinil ar
to those obtained for a referengce formilation stahilized with |ead salts,
in particular as regards the anpgv@graiulbB®on i Dsvd Gordullitien e SCrews
and the throughput of the extruper. The col oratipns Qf thgms:%gtio S

ar

obtai ned with 20 the PVC fornulation 4, which pre |er$1e t hjpse

observed v%é%i%ﬁ({?etigegﬁekjc@pml ati 0f, GoNt ainipg | ead 5 stw t he

ef fectivern e conpoun based on organotijh nal eat’€s in
heat - st abitTrzrmg—tHe—formotatTons—amd—thous—TeducTmg—tHe—teat—degradat i on of
PVC duri ng 37 '

5 TABLE 8

The effectiveness of the compositions
containing organotin maleates described in the
invention as heat-stabilizer during the processing on
industrial equipment of opaque rigid PVC formulations

10 intended for the manufacture of extruded sections is
thus demonstrated.

Indeed, they make it possible to ensure easy
processing of the formulations, as is shown by the
extrusion parameters of the PVC formulation 4, which

15 are very similar to those obtained for a reference
formulation stabilized with lead salts, in particular
as regards the amperage of the motor for driving the
screws and the throughput of the extruder.

The colorations of the sections obtained with

20 the PVC formulation 4, which are similar to those
observed with the reference formulation containing
lead, show the effectiveness of the compounds based on
organotin maleates in heat-stabilizing the formulations

and thus reducing the heat degradation of PVC during



the processing thereof. Finally, it is noted that the Charpy inpact
resilience val ue obtained for the sections stabilized with the conposition

- .based on organotin rmaleates (PVC fornulation 4) is greater than the val ue
of 50 kJ/ nm2 reconmended by DIN St andard333753. WO 98/ 30531

38 - PCT/ FR97/ 02352 CLAI MS 1. Conposition containing organotin
mal eat es as &BEaProsassing thexecfon of a mixture conposed of at |east one
conponent RA and at |east gne 5,  conponent RIA with mal eic anhydride, in a

mal ei ¢ anhydri de/ (RA + FP&ldya) dfolg noked, thatathee Foarpys impagtt hen

i ol byl Ui n o JheRGe e CBRAGRS Homh the FBSELohRe SEARIIEER%I o | do.
S i .10 t hat :  _RA ts.- _eith | cohol

ROH | 1 whi ch 8 P PSS SR, PAgE Y, om SRERRaE LB B Rl GEYpon

radi cal Ravi ?%bﬁﬂ%@lggx oh 9%' ?rl—%a%te‘?:”ﬁ:h%%”%?@gvfa'i‘&@ bet 8olRahpe and

preferably o et ween and a mxture al cohol s wtha

wei ght - aver ag@ diinferided v eRRLY si3al 32 and not nore than 158, -
or an epoxyal kane Cferr]Herr]=0O1in which n ranges from1 to 10 or a

m xture of epoxyal kanes with a 20 wei ght-average nol ecul ar mass Mv.
greater than 30 and not nore than 156;



a linear or branched aliphatic hydrocarbon 25 radlc er

- _ This Sheet Has Been R l ed
Rl.err] A represents - either an alcohol R err]OH in whi W me ac sents

-.carbon [lacuna] ranging from20 to 50 or a m xture of

al cohol s WHIOh 98 /395313t - aver age nol ecuB8r mass Mw ran@CﬂgFM'berZStho
718, - or an epoxyal kane CJerr]Herr]Oin which p ranges from20 to 50 or a
m xture of epoxyal kanes with a 5 wei §BAIMBerage nol ecul ar mass Mwv rangi ng
from296 to 716; R2 represents a linear or branched aliphatic hydrocarbon
radi cal having a number of carbon atons ranging from1l to 12 and preferably
equal to 1, 4 or 8, 10 S an inte equal tQ 1 or 2. 2.

Conposi tion accordi ng td- CIaFFF?°séW&P§CF8PF?éHgPﬁ £ g?“?ﬁénreactlon t akes

| th f l.vent it to d 2,
D5 char act e PIERLER 8o, BotA4EEY b e FRERESGH 88 BCRRAEHER, 1, nga' "
stages, which %@%?sﬂh ok Q&pqgﬁb@goﬁe”bé Eﬁe b RRe ﬁﬁ”BQnighgtRAn

Rlerr]Ain sol medi um whi | e heat ng, en add Ing to e n1x ure thus

obt ai ned, swhi elmpahedee R QUER i Pefict f‘i&'éeaﬁ éﬁeﬁ%s;.c#% 50[err]C

and preferably of between 70[err]C and 100[err] C, nal eic anhy e over a
period of tinmghear@atdionomikeuFenthes bbtihihedr ingdddcbAthBenwsehsaguent |y

adding a dialkyltin oxide (R2)2Sn=0 over a period of tinme ranging from 15
least one dialkyltin oxide (R?),Sn=0 or with at least
one alkyltin chloride (R?),SnCl, ., given that:

RA represents
10 - either an alcohcl ROH in which R represents
a linear or branched aliphatic hydrocarbon radical
having a number of carbon atoms ranging from 1 to 10
and preferably of between 5 and 8 or a mixture of
alcohols with a weight-average molecular mass Mw
15 greater than 32 and not more than 158,
- or an epoxyalkane CH, O in which n ranges
from 1 to 10 or a mixture of epoxyalkanes with a
weight-average molecular mass Mw greater than 30 and
not more than 156;
20 R'A represents
- either an alcohol R'OH in which R?!
represents a linear or branched aliphatic hydrocarbon
radical having a number of carbon [lacuna] ranging from
20 to 50 or a mixture of saturated primary alcohols
25 with a weight-average molecular mass Mw ranging from
298 to 718,

- or an epoxyalkane CH, 0 in which p ranges
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mnutes to 90 mnutes; in heating the reaction m xture 25 th S obt
at a tenperature ranging fromb50[err]C to 120[err] C and pre

.. between 75[err]C and 100[err]C for a period of time ranging f

to 90 m nutes and in renmoving the wat formed and the so
reduced pressure at a tenperature ranging from70[err]Cto 120[err]C and

preferably offbemwent80pereot G anixi@O¢ cof |&poxyalka@uemporitth an according to
one of Clains 1 5 to 3, characterized in that the mal eic anhydride/ (RA +
Rlerr]A) nol aeightrayerage eeheoulax mass My ranginmsinamm AR ding t o

one of Clainms_1l to 3, characterized in that the ratio of the nolar
LA ranges from1/99 to 99/1 and 10 preferably of between

20/ 80 and 80/ 20. 6. ggnp05|t|on accor.din to og& of . d ai 1p£at1C’

per cent ages

characterized in that

*ERECHHE Mol ioe

een Eeplaced

f f 75 | 0. 85
i 15 used peroRnrogh Eait e”vfl%ﬁ@”&ﬁ*@g‘gfﬂf ra?f?%ﬁ;bsﬁ?% accor di ng

A% Of Pom C1AESCL £ 4, %f&é 'lgm%{;p@&'

a% gé%%npo%?t?on accor to {§E1#ﬁ n'ﬂaracterlzed in
t hat the alcohol RCH |sx215e5ﬂyiﬁ@gggp eq¥al t£&0M@sidjon according to one
of Clains 1 to 5, characterized in that the conpound Rlerr]Ais a mxture

of saturated primary algphol Gol¥éiicn according to Claim 1,

to one of O
al cohol

10

15

20

25

characterized in that the reaction takes place in the
presence of a solvent.

3. Composition according to Claim 2,
characterized in that it is prepared according to the
following stages, which consist in producing a mixture
of the components RA and R'A in solvent medium while
heating, in then adding to the mixture thus obtained,
which has been brought to a temperature of at least
50°C and preferably of between 70°C and 100°C, maleic
anhydride over a period of time ranging from 15 minutes
to 1 hour, and in then subsequently adding a dialkyltin
oxide (R?),Sn=0 over a period of time ranging from 15
minutes to 90 minutes; in heating the reaction mixture
thus obtained at a temperature ranging from 50°C to
120°C and preferably of between 75°C and 100°C for a
period of time ranging from 15 minutes to S0 minutes
and in removing the water formed and the solvent under
reduced pressure at a 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

TAIS SHEET HAS BEEN
REPLACED
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25 wei ght - aver age nol ecul ar mass Mw rangi ng from §7§mto 700 and a |

pol ydi.spersity MV Vn in the region of 1 and 41 pr &hi 1 as iReplaced of
al cohol s having a mass Mwv of 460 or 550. 10. Conpositi ﬂ iﬂi one
of Clainms 1 to 5, characterized in thgy the conpound |

m xture of epoxyal kanes CJerr]H err]O having a weight [lacuna] nol ecul ar
mass Mv raggi By thagndtdrigel32natHapr ehermaligia m xture of epoxyal kanes
having a nass Mv of 632. 11. Conposition according to one of Clainms 10
accor di ng anhgdrdda/4RA 6, RiAlarmstaar izeaio ng ket ddwestdilalkydrd n oxide is
di butyltin oxide. 12. Conposition according to Claim1l, characterized in
that a nmi xpuefevabipnbakweeni A andcRlbride Rlerr]SnC[err] and of
dialkyltin dichloride 15 (Rerr])[err]SnC[err] is used. 13. Conposition
according to one of Brai nBompPgitroncpgrardingzed enetaftClatmpehction

takes place in th resence Qf ,water. 14. Conposition according to one of
d ainsgl 28° 3to°§§?aﬁﬁﬁF&EF§r?§eHhPﬁ Fhﬁtrﬁggﬂs?ﬁpr?z%?l?E addi tional ly

cost abi I} 8P Pengazas RRZAA hadh BB 7/%9 SR FBmposi 1 on 25
containing,oLganghhy BBl §atGaeAc5078b "dnkCsby2b™M 1.
6. Composition according to one of Claims 1
to 3, characterized in that at least 0.50 mol of
10 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.
7. Composition according to one of Claims 1
to 5, characterized in that the compound RA is an
15 alcohecl ROH.
8. Composition according to Claim 7,
characterized in that the alcohol ROH is 2-
ethylhexanol.
9. Composgition according to one of Claims 1
20 to 5, characterized in that the compound R'A is a
mixture of saturated primary alcohols having a
weight-average molecular mass Mw ranging from 375 to
700 and a polydispersity Mw/Mn in the region of 1 and
preferably a mixture of alcohols having a mass Mw of
25 460 or 550.
10. Composition according to one of Claims 1
to 5, characterized in that the compound R'A is a

mixture of epoxyalkanes CH, O having a weight [lacuna]
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char act er i zgd shdat HasBeen®eptaced ur e conposed of at | east one component RA and

at | east one rrJAis 42 reacted with mal eic anhydride, in a
.mal ei c anhyd\m err]A) molar ratio of at least 1.5, and that the
reaction mx ained is therfbrought into contact with at |east
one dialkyltin oxide (Rerr])[err]Sn=Oor 5 wth at |east one alkyltin
chioride (Rhetaduist rhoos! id" Fangifd VEFch 913 &R §SPresgnts - either an
al cohol ROH in which R represents a |inear or branched aliphatic
hydr ocar bonprefleeabl$Oa miRvirg 6f NepdLyalkanes v d nas@idmg from1l to
10 and preferably of between 5 and 8 or a m xture of alcohols ROHwth a
wei ght - averafje6®@l ecul ar mass Mwv greater than 32 and not nore than 158, -
or an epoxyal kane CJerr]J]Herr]Oin which n ranges 15 froml1l to 10 or a
m xture of epoxyal kantl.w Eompositien - aceordingotecenrearofreGkaie gr eat er
than 30 and not nore than 156; R err]A represents - either an al cohol
Rl err] H i PopPERirgckp|12te 3 rapd cBenthazacterbzedrinrtrthethal i phatic
hydr ocar bon raﬁ"cil . havi pg a, nupber of carbon_[lacuna] ranging from20 to
50 or a m x3HREEBHELn; Frideqin HREGYLEERR¥d% t h a wei ght - aver age
nol ecul ar mass Mwv rang#ng rom2938,.to0 718 g or an

10

. 5 e
epoxyal kane Clerr]H e FRRFERLPR  3PgREding to Claim 1,

characterized in that a mixture of monoalkyltin

trichloride R?SnCl, and of dialkyltin dichloride
10 (R?),SnCl, is used.

13. Composition according to one of Claims 1
to 12, characterized in that the reaction takes place
in the presence of water.

l4. Composition according to one of Claims 1

15 to 13, characterized in that a costabilizer is
additionally used.

15. Composition according to Claim 14,
characterized in that the costabilizer is a zeolite.

16. Process for producing a composition

20 containing organotin maleates, characterized in that a
mixture composed of at least one component RA and at
least one component R'A is reacted with maleic anhydride
and that the reaction mixture thus obtained is then
brought into contact with at least one dialkyltin oxide

25 (R?),Sn=0 or with at least one alkyltin chloride
(R*),.SnCl, ., given that:

RA represents

- either an alcohol ROH in which R represents
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from20 to 50 or a mixture of epoxyal kanes wi t h Tais 8k B & nol ecul ar
mass Mw ranging from 296 to 716; Rlerr] repres or branched
. . aliphatic hydrocarbon radi cal having a nunber of angi ng from
1 to 12 and preferably equal to 1, 4 o4&, 5 X I's an integer
equal to 1 or 2. 17. Process according to Caim 16, characterized in that
t he operati dh 3inear reederrrched stinhatin hudnocarban gadicalccording to

Claim 17, 1Q characterjized jn that a m xture of the conponents RA and
Rlerr]Ais r}?%‘ﬁ’a‘?%oai‘h"%?%e‘h# QP RFFIR IR TRt R T anhydri de

is th dded i od_ of ti ' 15 m nut 1h t

the mxture PIRPTHETRRL I RICTERE bRatbr bt BH 8 i at ure 15 of
t | t 50 QIL-FE b t C d
?hat ezllsdi al Lﬁ%c}lﬁb%ﬁ'%@ﬁ( el?r glvfée):ff %_n%wﬁ]asg%%f%é&b%&guent ﬁ]ddedagver a
period of tidFedfdd €%ak PN dpa MW kS-d Ocrth Mgyit es; that the reaction

m xture thus obtained is heated at a tenperature ranging from 20 50[err]C

to 120[err] C and pref er abt Yadf epty@Ban® (@, JoC :3nhlQP @ aadedy a period
of time ranging from 15 mnutes to 90 mnutes and that the water fornmed and

t he sol vent ffémrEney e ubtled mbdtitnsl of essotyaXiarfed et ad ur e rangi ng
from70[err]Cto 120[err]C and preferably of between 80[err]C and 25
100[ err] C. Meeidghivecxesrage onell exular onees i MCl grremstet than 30 and
not more than 156;
10 R'A represents
- either an alcohol R'0OH in which R?!
represents a linear or branched aliphatic hydrocarbon
radical having a number of carbon [lacuna] ranging from
20 to 50 or a mixture of saturated primary alcohols
15 with a weight-average molecular mass Mw ranging from
258 to 718,
- or an epoxyalkane CH, 0 in which p ranges
from 20 to 50 or a mixture of epoxyalkanes with a
weight-~average molecular mass Mw ranging from 296 to
20 716;
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 1 or 2.
25 17. Process according to Claim 16,
characterized in that the operation is carried out in
solvent medium.

18. Process according to Claim 17,

e




18, characteﬂhz@@dﬁhSB l4¢ed mal ei ¢ anhydri de/ 44 (RA + Rlerr]A nolar
ratio i s bet 20. Process according to one of Clains 16 to
. 18, characterl e ratio of the nolar percentages RA/VRerr]A .
ranges from 1/ 99 to 99/1 and 5 prefer%%ly of between 20/80 and 80/20. 21.
Process acco 0_one ns_16,to0 har acteri zed |n hat at | east
0,50 ol “of CRAFRGEPFREES ke FRRE ) FiEFrTe I The rarrnty $ 3R amount
rangi ng fron1 im0l t 8 | ) .mal ei c
anhydri de. Pﬁ(%rle)lsss lgrc%poazgaéTDi oas°ollr$’e q? de%uﬁg%qte th(?tlé"ﬁdr acteri zed
in that the o, ohgl P S [ to Claim
22, 15 chaggggeyggggéln t ng? ebglgo oI égfﬁ 5&§Pé%ﬂg%ﬁé§gﬁg
Process accogghadrh8g@Ag hofl 85MRidGess 29,1 CHIERCES LEE i Rebhat the

compound Rlerr]Ais a mxture of saturated primary al cohols having a

wei ght - ager agRugOobtaRhed}| #hisAShadlbésTbAGuIHOMS /R tEmp&ba el a
pol ydi spersity MV M1 in the region of 1 and preferably a m xture of

al cohol s havofigat heastMiooC 468 prebébablp. ofrbeeweencrordiagito one of
Clainms 16 to 20, characterized in that the conpound Rerr]Ais a mxture 25
of epoxyal kahe8® C} eanfiHEbat] ® Gdelkyltineoghde [ (ROy8akOnbEsethear nass Mw
ranging from 313 to 632 and
subsequently added over a period of time ranging from
15 minutes to 90 minutes; that the reaction mixture
10 thus obtained is heated at a temperature ranging from
50°C to 120°C and preferably of between 75°C and 100°C
for a period of time ranging from 15 minutes to 90
minutes and that the water formed and the solvent are
removed under reduced pressure at a temperature ranging
15 from 70°C to 120°C and preferably of between 80°C and
io0°C.
19. Process according to one of Claims 16 to
18, characterized in that the maleic
anhydride/(RA + R'A) molar ratio is at least 1.5 and
20 preferably between 2 and 2.5.
20. Process according to one of Claims 16 to
18, characterized in that the ratic of the molar
percentages RA/R'A ranges from 1/99 to 99/1 and
preferably of between 20/80 and 80/20.
25 21. Process according to one of Claims 16 to
18, characterized in that at 1eas£ 0.50 mol of

dialkyltin oxide (R?),Sn=0 and preferably an amount

ranging from 0.75 mol to 0.85 mol is used per 1 mol of
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preferably a m xture of epoxyal kanes having a mass Mwv of 632. 26. Process
according to one of Clains 16 to 18 and 21, charact Qf,lgg&gmaglgge}mgplgcm

.. dialkyltin oxide 5 is dibutyltin oxide. 27. Proces Clalm
16, characterized in that the operati o4 s carried o re of

nmonoal kyl tin trichloride err]SnCI[err] and of di al
(Rl err])[ er M&keie aphydni 28 Process accor di ng to one of
Clainms 16 to 27, characterized in that e operation %as ca,rrled out in the

presence of water. 29.2%r ocRERCERE AW ’c‘lﬁo"rfé We 9L TRIRE (1P

characteri ze t hat fhe, operati | s_,carried ou 5 ence of
a costabili zg? %arﬁ%%’éﬁgg‘gc%%r%ﬁ% Ylb Cff?ﬂ‘?ﬁ"?é Ié]&’rsacﬁra}mtececglﬁ t hat
the costabiliger is a zeolite. 31. Stabilized and |ubricated thernoplastic
pol ymer conposition including a conposition containing 20 organotin

mal eat ess accordi ng to e oﬁrg@égnsagcépdgér & cfQiposi tion according to

G aim 31, characterized in that the ther astic pol yrrer Is a hono- or
copol yner ofcwaryétéPifedden E<at Cﬂi@aﬁc@féxmﬂ idggd article, 25

characterized in that it is formed froma thernopl astic pol yner conposition
accor di ng t cethyliRexaoll ai n8 31 and 32. AMENDED SHEET
24, Processg according to one of Claims 16 to
20, characterized in that the compound R'A is a mixture

10 of saturated primary alcohols having a weight-average
molecular mass Mw ranging from 375 to 700 and a
polydispersity Mw/Mn in the region of 1 and preferably
a mixture of alcohols having a mass Mw of 460 or 550.

25. Process according to one of Claims 16 to

15 20, characterized in that the compound R'A is a mixture
of epoxyalkanes C.H,,0 having a weight [lacunal]
molecular mass Mw ranging from 313 to 632 and
preferably a mixture of epoxyalkanes having a mass Mw
of 632.

20 26. Process according to one of Claims 16 to
18 and 21, characterized in that the dialkyltin oxide
is dibutyltin oxide.

27. Process according to Claim 16,
characterized in that the operation is carried out with

25 a mixture of monoalkyltin trichloride R?SnCl, and of
dialkyltin dichloride (R?),SnCl,.

28. Process according to one of Claims 16 to

27, characterized in that the operation is carried out

R
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29. Process according to one of Claims 16 to

in the presence of water.

28, characterized in that the operation is carried out
in the presence of a cosgtabilizer.

30. Process according to Claim 29,
characterized in that the costabilizer is a zeolite.

31. Stabilized and lubricated thermoplastic
polymer composition including a composition containing
organotin maleates according to one of Claims 1 to 15.

32, Composition according to Claim 31,
characterized in that the thermoplastic polymer is a
homo- or copolymer of vinyl chloride.

33. Compact extruded rigid article,
characterized in that it is formed from a thermoplastic
polymer composition according to either of Claims 31

and 32.
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