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.nitroxide and a pronoter selected fromthe group (P) consisting of
compounds contai ning at |east a doubl e bond capabl e of being
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COMPOSITION COMPRISING A NITROXIDE, A PROMOTER
AND OPTIONALLY A FREE-RADICAL INITIATOR

The present invention relates to the

prevention of scorching before crosslinking of a
5 thermoplastic and/or elastomeric composition with
peroxides or azo compounds.

Premature crosslinking (scorching) during the
preparatory phase is a major difficulty in the use of
peroxides and azo compounds in crosslinking (curing)

10 applications of elastomeric and/or thermoplastic
materials. The preparatory phase consists in general in
blending the constituents and optionally extruding them
at temperatures that are often high. The operating
conditions of this preparatory phase quite often lead

15 to decomposition of the peroxide or azo initiator, thus
inducing tﬁe crosslinking reaction with formation of
gel particles in the bulk of the blend. The presence of
thege gel particles leads to imperfections
{inhomogeneity or surface roughness) of the final

20 product. Excessive scorching reduces the plastic
properties of the material, such that the said material
can no longer be converted, leading to loss of the
entire batch. In addition, excessive scorching may lead
to the total stoppage of the extrusion operation.

25 Several solutions have been proposed to
overcome this draWbaék. Thus, it has been proposed to

use an initiator with a half-life of 10 hours at high



- bi functional or polyfunctional. The invention also concerns a crosslinkable

conposition and a crosslinking nethod. 2 4 MAR 2005 WO 02) Z88R 2005
PCT/ FR0O1/ 03011 COVPCSI TI ON COVPRI SI NG A NI TROXI DE, A PROMOTER = AND

. OPTI ONALLY A FREE- RADI CAL | NI TI ATOR The present invention relates to the

prevention of scorching before crosslinking of a 5 thernoplastic and/or

el astoneric conposition with peroxide3d or azo conpounds. Prenature
crosslinking (scorching) during the preparatory phase is a nmjor
difficulty in the use of peroxides and azo conpounds in crosslinking
(curing) 1C<apsitiatariconShef deloadiegikes icd did/sorpplrearbpleast ithe fotveri al s.

The preparator hase consists in general in blending the constituents and
optional | y B& e ign ove e &uredonBacuagiagotion hinghth®he
operating condltlons of this preparatory phase quite often lead 15 to
deconposit@&ﬁhoﬁnﬁﬁgypgpé%sde or azo |n|t|ator thus inducing the

crosslinking reaction th f %;on of artlcles in the bulk of the
bl end. The presence 5F 33 SGe ﬁﬁErFFPP §e§e§851P5°Fﬁﬁ€FF€ctlons
(|nhonngpn%; agr ce roug th flngh B uct. Excessive
scorchi g re uces 15E3SE & BF e§e CPh& rafEPT such that the

said ”ater%%hdency. Thus, the use of organic hydroPeroxides as
scorch inhibitors for polyethylene-based compositions
crosslinked with a peroxide was described in British
patent GB 1 535 039. The use of vinyl monomers was the

10 subject of patent US 3 954 807. The use of nitrites was
described in patent US 3 202 648. Patent US 3 335 124
describes the use of aromatic amines, phenolic
compounds, mercaptbthiazole compounds, sulphides,
hydroquinones and dialkyl dithiocarbamate.compounds.

15 Very recently, the use of 2,2,6,6-tetramethyl-
piperidyloxy (TEMPO) and 4-hydroxy-2,2,6,6-tetramethyl-
piperidyloxy (4-hydroxy TEMPO) was the subject of a
Japanese patent application JP f1—49865.

However, the use of the additives of the

20 prior art cited above to increase the scorch-resistance
time has a harmfui effect on the curing time and/or on
the final crosslinking density. It leads, therefore, to
a reduction in the pfoduction efficiency and/or
properties of the final product.

25 : The present invention eliminates the

- drawbacks of the prior art since it makes it possible

to improve the scorch resistance or the crosslinking



can no | onger be converted, leading to loss of the entire batch. In

addi tion, excessive scorching may lead to the total stogngﬁ gfmtge
extrusion operation. 25 Several solutions have been propdséd A -UB¥er cone
this drawback. Thus, it has been proposed to use an initiator with a

hal f-1ife of 10 hours at high 2 4 MAR 2005 tenperature. The dr awbacks of
this approach are the low productjon efficiency due to a long curing tine
and the high energy costs. It has’ al so been proposed to incorporate 5
certain additives in order to reduce the scorch tendency. Thus, the use of

organi g_h oper pxi des. as cor.ch inhibitaors for polyethyl ene-based _
cogposﬁ?Pé%éypg%gég ?nEgasmﬁfﬁlggpér8?9851W§§185?6Fi6§ﬁti British patent

GB 1 535 . u f vyl . Qper.s the .10 subject of patent US 3
954 90‘;;?0%%213%2&% Phndl Yhe¥ a8 gHTeTeto by HSh&Feft US 3 202 648. Patent

us 3 3§§tﬂ=3§idge§ﬁrEQﬁEiﬁQEiHﬁewﬁlhagéQW%é%;amnﬁe%ro%g DK 8 Compounds,

mer capt ot hi azol e conpounds, sul p oquirnonesTan Kyl

di t hi opaskharet e(sAPROLALS. cA8sME! ¥rERCERLLY, (bhecdsg;at ; .
2,2,6?%-tetrane{%yl- pipgr?dy?oxy fTENgC» %né yY-consisting o

4- hydr conpdn2d$, Sotesfaikg hyt - 10k perbaly! Qxyni 4- ByHaOXYHLTENPO was the
sub?ect of a Japanese patent application JP 11-49865. However, the use_of

t he addayimesdipfutdieional or polyvfunctional. Mention may be
made, by way of example, of difunctional vinyl
monomers, difunctional allylic monomers, polyfunctional

vinyl monomers and polyfunctional allylic monomers.

The aim of the present invention is to provide a scorch-
retardant composition comprising a nitroxide and at least one
promoter chosen from the group (P). In an aspect of the present
invention, there is provided a scorch-retardant composition
comprising a nitroxide and at least one promoter chosen from the

group (P) consisting of compounds containing at least one double
bond.

In another aspect of the present invention, there is
provided composition as defined in the above aspect,
characterized in that the nitroxide is used in weight proportions

ranging from 1:0.2 to 1:5 relative to the amount of promoter

present.

The nitroxide is preferably used in weight proportions
ranging from 1:0.2 to 1:5 and advantageously between 1:0.5 and

1:2 relative to the amount of promoter present.



20 prior art cited above to increase the scorch-resi stance 25 time has a
harnful effect on the curing tinme and/or on the final crosslinking
density. It leads, therefore, to a reduction in the proadctMAanmﬁfi ci ency
and/ or properties of the final product. The present invention elimnates
the drawbacks of the prior art si¥ce it nakes it possible to inprove the
scorch resistance or the crosslinking 2 4 MAR 2005 3 density without this
having a negative inpact on the <crosslinking time. This is achi eved by
using a nitroxi in. conpination with at | east ope crosslinking pronoter
(pronot er) choseﬁﬁ?r%}ﬁ%g%u%ﬁ?ﬁr%%%?s’r]ilﬁﬁnﬁfoﬁ tBnPbBAAEC cont ai ni ng at

| east QRS Apubl e bond, L C y..be. di functional .or polyfunctional _

%%% {Ba c&%H?%?c%?s%f*ﬁ%k

Mention may be nmade, b way of eXxanp ¥$onal vinyl  nononers,

di funcédmied i@l dy! {£) ,rro(gyg}ﬁ@f&irpéalé/fﬂn&élp%ﬂﬂai/i Nyl nonomers and
0

pol yfunctional allylic nononers.” The ai m e present Thvention is to

Provi dthasesanain 1ed A SHPON QM £ WRELH O A 4oyl de and at | east
one pronoter chosen fromthe group (P). In an aspect 0 e present

i nventamn,cdnigerendss prdigdacifes aHehed €l af dantr SHMOSidd oy conprising a
nitroxi de and at | east one pronoter chosen fromthe group (P) consisting
of conrARideso M@ty athdsastfene wmelj®oup (P). The free-

radical initiator is preferably used in weight

proportions of from 1:0.02 to 1:1 and advantageously

25 from 1:0.1 to 1:0.5 relative to the amount of nitroxide

Present.

The free-radical initiator is preferably used



bond. I n another. aspect of the present invention, there is provi ded _
conposition as defined in the above aspect, characterized tﬁﬁg Zﬁlﬂf
nitroxide is used in weight proportions ranging from1:0.2 tl(*) ative
to the anount of pronoter present. The nitroxide is preferably used in

wei ght proportions ranging from1:0.2 to 1:5 and advant ageously between
1:0.5 and 1:2 relative to the anobunt of pronoter present. 2 4 MAR 2005 3a
One ai mof the present invention is also to provide a scorch-retardant
curing/crosslinking conposition (A), conprising a free-radical initiator 20
chosen fromthe group consisting of4organi<c per oxi des, azo conpounds and

m xtures thereof, a nitroxi de and at | east one pronoter chosen fromthe

group (P)n The free caI I%I ator ref er g:lry used in wei ght
propor t i"ohd mghf &m° fo 6?“?00% T&Hd a&\/ag%t 013 5 from1:0.1 to
AR L T R fﬁasts&z%egh% S I
1: 0 02 taolink %deromoter used.
The present invention also provides a
5 crosslinkable composition (B) comprising a
thermoplastic polymer and/or an elastomeric polymer
which may be crosslinked by means of a peroxide or an
azo compound, a free-radical initiator chosen from the
group consisting of organic peroxides and azo compounds
10 and mixtures thereof, a nitroxide and at least one
promoter chosen from group (P). The free;radical
initiator preferably represents between 6.2 and 5 parts
and advantageously between 0.5 and 3 parts per
100 parts by weight of polymer. The proportions of
15 mnitroxide and of promoter used relative to the free-
radical initiator are preferably in the region of those
-used for composition (A).
The present invention also provides a proceés
for crosslinking a crosslinkable composition comprising
20 a thermoplastic polymer and/or an elastomeric polymer
which may be crosslinked using a peroxide or an azo
~compound, in which the said polymer is mixed with a
free-radical initiator chosen from the group consisting
of organic peroxides, azo compounds and mixtures
25 thereof, in the presence of a nitrqxide combihéd with

at least one promotér chosen from the group (P).

-~



]

advant ageously from1:0.1 to 1: _0.5 relative to the anount of pronoter

used The present invention also provides a 5 crosslinkable conposition (B)

conprising a thernoplastic polyner and/or an el astoneric g%w ZGW ch

may be crosslinked by neans of a peroxide or an azo conpotind,

free-radical initiator chosen fromthe group consisting of organic

peroxi des and azo conpounds 10 and m xtures thereof, a nitroxide and at

| east one pronoter chosen fromgroup (P) . The free-radical initiator

preferably represents between 0.2 and 5 parts and advantageously between

0.5 and 3 pagltls Qer_ . JEBO parts by weight of polynmer. The proportions of 15

nitroxi de and of promoter EEEYr BEaths @aesenhelpyerionadteate iim tiator are

pr ef er abryvidedt hecrosgionial pheses usefri O1nE ARASHLOLLAL: o IE - Present
e

i nvention, &l 52RO %g“s a process for crosslinking a crosslinka
conposi tion conpri ééﬁ ©T3018 i FaSPi¢ RROINAREr tarfied 4n &hast omeric

pol ynerPyffiitenay defoyossHiokednisiingod, PLrdti-deigs My 3ZProh9 und, in
which the 84 ¢.pg! ﬁ’ﬂ‘@rgx'oigm gg)e_d with a free-radical initiator chosen from
t he group consisting -of réanl C peroxides, azo conmpounds and m xtures 25
thereof, in the presence of a nitroxide conbined wwth at |east one

promot er chosemdinam.hber QUpo{P)se 34 MAR 2005

he present invention, there is
provided a process according to the above aspect characterized in
that the conversion into moulded or extruded articles is carried

out during or after crosslinking.

In further aspect of the present invention, there is
provided a moulded or extruded articles which may be obtained

according to the above aspect.

The presenﬁ invention also provides moulded



I'n yet another aspect of the present invention, there is provi ded a

crosslinking process conprising a thernoplastic and/or z mm}‘j
polymer, in which the said polyner is mxed in the presenke

~free-radical initiator, a nitroxide and a pronoter chosen fromthe group

(P). In still another aspect of the present invention, there is provided a
process according to the above aspect ®&haracterized in that the conversion
into noul ded or extruded articles is carried out during or after
crosslinking. In further aspect of the present invention, there is

provi ded a owubxledided exttrivded antdic|aes wiiesh amy dlecaitiaiaied according to
t he above aspect. The present invention al so provides noul ded 2 4 -MAR 2005
5 or extrudebkes @esnadk from W rewsaid nkaddter icoatposditlien offt)ai ned from a
crosslinkabl e conposition (B). Advantageously, the pronoters chosen from
the group (P) are tr&wastadesvslydi wihey Dyemedeas chosen from the
trans,trans-2, 6-dj rrethyl-2 4,6-octatriene, dicyclopentadiene,

3, 7- di met hﬂrolu]% o Hrems - stodhenss) divievd @@ represented by the

general rggﬂéiérgns-g 6Cginm8§§% %C_ 620%t%%r1ene

dicyclopentadiene, 3,7-dimethyl-1,3,6-octatriene
{OCIMENE){ the compounds represented by the general

formulé {I):

CH;

. (C=CHa)n
Ca

10 (tn

in which R* represents a hydrogen atom or an
alk?l group of 1 to 9 carbon atoms and n 'is an integer-
between 1 and 3,
15 - and the qompounds represented by the

general formula (II):

)



in which R represents a hydrogen atomor an alkyl group of 1 to 9 carbon

atons and n is an integer between 1 and 3, 15 - and the compayl 005
represented by the general formula (I11): CH3 CH3-C—CH2-C:C£§ (W%f g 2 4

MAR 2005 6 in which Rl and Rz, which may be identical or different,

trepresent an al kyl group of 1 to 4 carbon atons. As conpounds represented

by the general 5 formula (1), nention $my be nade of a-met hyl styrene,
ortho-, neta- and para-diisopropenyl benzene, 1,2, 4-triisopropenylbenzene,
1,3,5-triisopropenyl- benzene, 3-isop£opyl:ortho-d||soprop§nylbenzene,
4-isopropy|-ortho-di#@opﬁ@ﬁ%hi?ben@eﬁeg_ﬂhlgmpwmpyweliﬂentlcal or
m di i sopropenyl benzene, 5-isopropyl-mdiisopropenyl- benzene and
2-i sopr opy[AFIGresSpr SEERESEEY dfe 2lky lc givpmin @S repoederstaadbdsy t he gener al
formula (11), nmention may be nmade of
2, 4- bi s( 3- i%SGPFopyl phenyl ) - 4- et hyl - | - pent ene, 15
- bi - - 4- - | - pent ene
2,4-bis(4 'SOprOpylp%%n%%%p%ug%gh¥gp&e%enteg by the general
5 formula (I), mention may be made of O-methylstyrene,
ortho-, meta- and para-diisopropenylbenzene,
1,2,4-triisopropenylbenzene, 1,3,5-triisopropenyl-
benzene, 3-isopropyl-ortho-diisopropenylbenzene,
4~-isopropyl-ortho-diisopropenylbenzene, 4-isopropyl-
10 m-diisopropenylbenzene, 5-isopropyl-m-diisopropenyl-
benzene and 2-isopropyl-p-diisopropenylbenzene.
As compounds represented by the general
formula (II), mention may be made of
2,4-bis(3-isopropylphenyl)-4-methyl-1-pentene,
15 2,4—bis(4—isopropylphenyl)~4~methyl—1~pentene,
2-(3-isopropylphenyl) -4- (4-isopropylphenyl) -4-methyl-
‘l-pentene, 2-(4-isopropylphenyl)-4-(3-isopropylphenyl)-
4-methyl-l-pentene, 2,4-bis(3-methylphenyl)-4-methyl-
l-pentene and 2, 4-bis(4-methylphenyl)}-4-methyl-
20 1l-pentene.
Methyl methacrylate, lauryl methacrylate,
allyl methacrylate, trimethylolpropane triacrylate,
triallyl cyanurate (TAC), triallyl isocyanurate (TAIC),
triallyl phosphate, tetraallyloxyethane,
25 diallyldiglycol carbonate, triallyl trimellitate,
triallyl citrate, diallyl adipate, diallyl

terephthalate, diallyl oxalate, diallyl fumarate,



+ 2-(3-1sopropyl phenyl )-4-(4-isopropyl phenyl ) -4-nethyl - 1-pentene,
2- (4-isopropyl phenyl)-4-(3-isopropyl phenyl)- 4-nethyl-I- per2t E'nﬁAR 2005
-~ 2, 4-bi s(3-nmet hyl phenyl ) -4-net hyl - 1-pentene and

. 2,4-Dbi s(4-net hyl phenyl )-4-nmethyl 20 1-pentene. Methyl nethacrylate, |auryl
nmet hacryl ate, allyl nethacrylate, trinethylol propane triacryl ate,
triallyl cyanurate (TAC), triallyl iso@yanurate (TAIC), triallyl
phosphat e, tetraallyl oxyethane, 25 diallyldiglycol carbonate, triallyl
trinellitate, triall citrate, diallyl adipate, diallyl terephthalate,
dial lyl oxatheleng aQIiILWOTE uimet lea oy Va MARuRD 0%5- Iy dt dwpt ertey I | y col
di net hacryl ate and 2- hydroxyet hyl net hac]%f/l ate may al so be suitable as
pronot er s. TURRFIAGSS 52 tab] 2131 b ofivt el e rammrrRmogsp (P) may al so
include the conpounds_represent ed by _. 5 the general forrmula (X) n in which
nis 1lor 2and Ris @ r(y!gq Sosl’ui‘t'i’ql?/]aﬁeﬁ”ﬁ RO URy § stan ddteed from t he

group conS|st|n al i ph C c qr s having 2 to 16 carbon atons,

al i phatic cp‘gg)rd[‘ﬂ?g %‘? ‘%9 2‘%"‘:‘0 PEHPH Gl SRESTRRGSE 1 oups

havi ng t nd | kyl aromatic (al kylaryl) groups having 7
to 24 cg5r bgcn atggé{gparhgé PR )

in which n is 1 or 2 and R is divalent or trivalent and

10 is selected from the group comsisting of aliphatié
acyclic groups having 2 to 16 carbon atoms, aliphatic
cyclic groups havihg 5 to 20 carbon atoms, aromatic
groups having é to 18 carbon atoms and alkyl aromatic
(alkylaryl) groups having 7 to 24 carbon atoms, and

15 these divalent or .trivalent groués may contain oﬁe or
more oxygen, nitrogen and/or sulphur heterocatoms in
replacement of one or more carbon atoms, and each R, is
identical and represents a hydrogen atom or an alkyl
group having 1 to 18 carbon atoms.

20 ‘Among the compounds of general formula (X)

the bismaleimides and the biscitraconimides are

advantageously selected.



15 these divalent or trivalent groups may contain one or 20 nore oxygen
nitrogen and/ or sul phur heteroatons in replacenent of one or nore ﬁ&r
~ atoms, and each RL is identical and represents a hydrogen 3tbrMAR 288 al kyl
.group having 1 to 18 carbon atonms. Anong the conmpounds of general fornmula
(X) the bisnaleindes and the biscitraconimdes are advantageously
sel ected. 2 4 MAR 2005 8 As bi snal ei mi 8e nention may be nade of

N, N - m phenyl enebi snmal ei mi de, N, N -ethyl ene- bi snal ei m de,

N, N - hexanet hyl enebi smal ei m de, N, N dodecanet hyl enebi smal ei m de,
N,N-(2,2,4-tri 5 mt&@l%%w%@@@?éﬂ?ﬁdﬁe rNiclN’—' C(ﬁ))(éydl

ro Iene)blsrralelmde N, N - (am nodj pr opyl ene I smal ei m de

ﬁl\rpy(et hy e ditsBRETBHERAR R L a5 iNe;ethylene-

- d
EEES T T —
I Yl bi N,.N - (. r I dene-
i 2%&%%0‘2&% 'Sﬂ%v%%ﬂe e rélo@%yﬁr?% (£ - e
i smal ei m de,
ijl(o pheny n% sha (rjgg%% ’(“%‘%Dng‘% qegéﬂ’e#bl smal ei m de, 15
-(1 'ﬁ%ﬂ%ﬁ}@l@ﬂ%@lﬂl@éjew N’ - (aminodipropylene) -

bismaleimide, N,N’- (ethylenedioxydipropylene)-
bismaleimide, N,N'~(1,4-cyclohexy1ene)bisﬁaleimide,
N,N’'-(1,3-cyclohexylene)bismaleimide, N,N'-{methylene-

10 1,4-dicyclohexylene}bismaleimide, N,N'—(isoﬁropylidéne-
1,4-dicyclohexylene)bismaleimide, N,N‘- (oxy-
1,4-dicyclohexylene)bismaleimide, N,N’-p-{(phenylene)-
bismaleimide, N,N’-(o-phenylene)bismaleimide,
N,N’'-(1,3-naphthylene)bismaleimide,

- 15 N,N’-{1,4-naphthylene)bismaleimide,
N,N’~(1,5-naphthylene)bismaleimide,
N,N’-(3,3'-dimethyl- (4, 4-diphenylene)bismaleimide,
N,N’4(3,3~dich10ro—4,4—biphenylene)bismaleimide,
N,N’-(2,4-pyridyl)bismaleimide, N,N’-(2,6-pyridyl)-

20 bismaleimide, N,N’-(1,4-anthraquinonediyl)bismaleimide,
N,N'-{m-tolylene)bismaleimide, N;N'-(p-tolylene) -
bismaleimide, N,N’-(4,6-dimethyl-1,3~phenylene)-
bismaleimide, N,N’—(é,3~dimethyl-1,4—phenylene)—
bismaleimide, N,N’-(4,6-dichloro-1,3-phenylene)-

25 bismaleimide,-N,N'-(5—chloro—l,3~phenylene)—
bismaleimide, N,N’-(5-hydroxy-1,3-phenylene)-

bismaleimide, N,N’-(5-methoxy-1,3-phenylene)-



- (1, 5- napht hyl ene) bi snal ei m de, _

- di net hyl - (4, 4- di phenyl ene) bi srmal ei m de, 24
- (3, 3-di chl oro-4, 4-bi phenyl ene) bi smal ei m de, _ -
-(2,4-pyridyl)bismal eimde, N N-(2, 6-pyridyl) 20 bisnaleimde,
-(1, 4- ant hraqui nonedi yl ) bi smal eimde, N, N -(mtolylene)bismaleimde,

| yl ene) bisnmal eimde, bismapeimde, bisnaleimde, 25

bi smal ei m de, bisnmal eimde, bismleimnmde,

drictiegrepindi @ phenyl -efme)ey IN; Nennd B Tdrhar 0irdi, e phenyl ene) -
droxy-1, 3- phenyl ene)- N, N - (5-net hoxy-1, 3- phenyl ene) 2

9 bi snal ei A.A€,~ (I@-Ntyl(yﬁscwmmmlmnswai@ M .A¥, - (methylenedi-
| yl ene) bi smal ei m de, N, N -(nethyl enedi- p-phenyl ene) bi snal ei m de,

N, N
N,N-(3,3
N, N
N, N
N, N
NN -(p-to
N, N
N, N - (4, 6-
N, N - (5-hy
N, N - (p-Xy
N, N - (isop

N, N -

(dith
5

10

15

20

MAR 2005

€,

-(4,6-di nethyl -1, 3-phenyl ene)- N, N -(2, 3-di net hyl -1, 4- phenyl ene) -

4 MAR 2005

rﬁjﬁqfﬁ’éﬁm)-blpﬁnﬁl@ﬂw ) BY . SWed il sy, iden(eakdydi - p- phenyl ene)

ngnNhN - (oxydi-p- phenylene)—

5 bismaleim d% N,_.N - (.t hi odi_- p- phenyl ene) bi smal ei m de,
IR

Fod

bismaleimide, N,N’—(thiodi—p-phenylene)bismaleimide,
N,N’-{dithiodi-p-phenylene)bismaleimide,
N,N’ - (sulphodi-p-phenylene)bismaleimide,
N,N’-{carbonyldi-p-phenylene)bismaleimide,
a,a'—bis(4—maleimidophenyi)—meta—diisopropyibenzene,
0,0’ ~bis{4-p-phenylene)bismaleimide and
a,a’—bis{4—maleimidophenyl)-para—diisopropylbenzene.
As biscitraconimides mention may be made of

the following:

- 1,2-N,N’'-dimethylenebiscitraconimide;

- 1,2-N,N’-trimethylenebiscitraconimide;

- 1,5-N,N’~-(2-methylpentamethylene)biscitraconimide;

and
- N,N’-{(methylphenvylene)biscitraconimide.
The compounds of general formula (X) are
preferably selected so as to crosslink the elastomers.

Nitroxides which may be used, for example,

are those represented by the general formula (IIXI):



DY ZZ.

, N - (sul phodi - p- phenyl ene) bi smal ei m de,

, N - (car bonyl di - p- phenyl ene) bi srmal ei m de, 2 4 MAR 2005

a' - bi s(4-mal ei m dophenyl ) - et a-di i sopropyl benzene, 10

,a'" -bi s(4-p-phenyl ene) bi smal ei m de and

,a -bis(4-mal ei m dophenyl ) -para-diisopropyl benzene. As biscitraconi m des
ment i on may be made of the follow ngl0 I
1, 2-N, N - di net hyl enebi scitraconi m de; 15 -
1,2-N, N -trinethyl enebi scitraconi m de; -
1,5-N, N -(2- nethylpentanethylene)bw§0|traq9n|nlde and -
N, N - (net hyl phenyl ene) bi scitra conpounds of general fornula
(X) are 20 preferably selectedqgg\gg to cros Ri nk the el astoners.

Ni t roxi des which may be used, nple are those represented by the
general formula (I111): 24|\/AR2065y\0N|n which Rl, R2, R3, R4, R 1 and
R 2, which may be identi cal orRﬂlffer nt, Fepresent a hydrogen atom a
hal ogen at om such as fl uori ne, chlorlng bromine or 5 i odine, a linear,
branched or cyclic, saturated or unsatlurated hydrocarbon-based group such
as an al kyl or phenyl radical, a pol @i@r chain which may be, for exanple,
a polyal kyl (meth)acrylate chain, for instance polynethyl nethacrylate, a
pol ydi ene, polyol efin or

in which R;, R;, Rs, Ry, R’; and R‘,, which may
be identical or different, represent a hydrogen atom, a
halogen atom such as fluorine, chlorine, bromine or
5 iqdine, a linear, branched or cyclic, saturated or

unsaturated hydrocarbon-based group such as an alkyl or
phenyl radical, é polymer chain which may be, for
example, a polyalkyl (meth)acrylate chain, for instance
polymethyl methacrylate, a polydiene, polyolefin or

10 polystyrene chain, a functionalized group such as a
cyano -CN group, an ester -COOR group, an amide —-CON(R),
group, an alkoxy -OR group or a phosphonate -PO(OR),
group in which R represents a hydrocarbon-based chain
containing from 1 to 9 carbon atoms. In addition, R’y

15 and R’'; may be linked together to form a ring such as,
for example, the nitroxides represented by the

- following formulae:

RB RG Rs RG
S? s Ry X Rs
Ry R R
Ry Ry
N /2 R3
R N
. Ry 2 A : R,

{™) o o
v VD)



- 10 polystyrene chain, a functionalized group such as a cyano -CN group, an
ester -COOR group, an amde -CON(R)2 group, an al koxy -OR ggowm@iggusc
phosphonate -PQ(OR)2 group in which R represents a hydrocar - hai n
containing from1l to 9 carbon atons. In addition, R1 15 and R 2 may be

| i nked together to forma ring such as, for exanple, the nitroxides
represented by the following fornuladl 0 M2 4 MAR 2005 11 in which R5,
R6, R7 and R8, which may be identical or different, may be chosen fromthe
sane famly of groups as that which has just been envisaged for Rl, R2,

R3 and R4 and, furthéﬂhﬂﬁ?@cm r Bpr eRernda Ry, hytli oky mayOHegr oup, an aci d
group such as - 2 or -SO3H. Furthernore, X in formula (V)

or Q OH)
represents Je@%’%ﬁeﬂaélntorgtdéifﬁe'e'l%sten Nawo memshiodean g rom Qi@ san@ OR) (OR, ) -
car bonyl -rCﬁ(O Ey -0- and -CHZ with z representing a nonoval ent resi due'
chosen fro "%013’0)‘? é’rouﬁﬁ AFmithGE MIRRN . hask gipt bern iefivH@AgedN=CRR ,
car boxyl at & _ - gC(O%1 Ig m_de: -NHjIE?- % groups, in which R and R
whi ch may BT dént fralfCof e frefBfy , fu BERRE, aMRYJFBPERSERENE a | i near
b 4 nb f b f
or branchedyallod GosuB-EoR! AL 09;3 TS 9f capoR ALomE ranging from.
-PO(OH}; oxr -SO3H. Furthermore, X in formula {(VI)
represents a divalent group chosen from methylene,
~CHz-, -C(OR) (OR’)-, carbonyl -C(0)-, oxy -O- and -CHZ-
with Z representing a monovalent residue chosen from
10 cyano: -CN, amino: -NRR’, alkoxy: -OR, iminoyl ~N=CRR"',
carboxylate: -0OC{0)-R and amide: -NHR-C(O)R’ groups; in
which R and R’, which may be identical or different,
represent a hydrogen atom, a linear or branched alkyl
group containing a number of carbon atoms ranging from .
15 1 to 10, or a benzyl or phenyl group. X in formula (V1)
may also represent a phosphonate group: -0OP(O)R”R”’-
with R” and R”’ having the same meaning as 2.
It is also'possible to use the nitroxides

represented by the general formula (VII)

20

(Vi)



-15 1 to 10, or a benzyl or phenyl group. X in formula (VI) may also
represent a phosphonate group: -OP(OR'R''- with R' and R'92 tpqq'AR]QUmfhe sane
nmeaning as Z. It is also possible to use the nitroxides represented by the
_general formula (VII) 20 (VIl) 2 4 MAR 2005 12 in which Rl, R2, R3 and R4,
which may be identical or different, have the sane neaning as those wused
for formulae (111) to (M) and Y reprdgents a divalent group chosen from
5-0C(0-(CRaRb)n-C(0)O, -NH (CRaRb) nNH, -NHC(O) -(CRaRb)n-C(O NH,
-S-, -0-; R and Rb, which may be identical or different, represent a
hydrogen atom or a | ilfeafhigih R6 BeanBhemndiBey| whddihcalaycdet ai ni ng a nunber
om1 to 10 and n represents an integer ranging

of carbon atons ranging,f
fromO to fg%eqtﬂ‘%i’gdiotri éir?:gﬁefrefrgl PRI ] FaRe nerning toxihese
represent edus@/d tg'oer %%Igu lacgc O{IWIUII )a t:(ovI (Ivll)): a1r15d RY9 rl\épresents a
diﬁalent group chosen from:-
5 -0C{0) - {CRaRp} n-C(0O)0O-,
-NH- (CR.Rp)uNH-,
~NHC (O) - (CRaRp)}n-C (O) NH-,
-5-, -0-; Ry and Ry, which may be identical or
different, represent a hydrogen atom or a linear or
10 branched alkyl radical containing a number of carbon
atoms ranging from 1 to 10 and n represents an integer
ranging from 0 to 20.
In addition, it is possible to use the
nitroxides represented by the general formula (VIII):

15

{Vil)

in which R;, Rz, R; and Ry, which may be
identical or different, have the same meaning as those

20 in the above formulae (IIT) to (VII), A is an integer



}

“R2 | (MII1) in which R, R, R3 and R4, which may be identical or
different, have the same neaning as those 20 in the above for@uladAR 12009 to
(VI1), Xis an integer 2 4 MAR 2005. 13 between 1 and 20, R9 represents an

.al kyl ene group containing a nunber of carbon atons ranging from2 to 12

which may be interrupted wwth an -0- or -NR10- with R10 denoting a
hydrogen atom an al kyl group containily 5 a nunber  of carbon atons of
between 1 and 12, or a cycloal kyl group, and Qrepresents. a radical -OR ,,
-NHR12 or -NR12R13 in which R11 represents a linear or branched al kyl

radi cal corRefiwgery Ta andbe, Ay carbemenasomn rakgilegef baoup to 12, a C3- Cl12
al koxyal kyl 10 radical, a cyclohexyl radical, a benzyl radical, a phenyl
radi cal , a SVISAFR calnwiber of xalgn ettroms plarig:ﬁ?ig rﬁsnmilm,tﬁRlz agd R'lfh
have the s aning as R11 and may noreover also form together and w
the nit rogg?eé{{aﬁ gaéh b amteramted suthsanp—0t5 o mdfber editiat er ocycli ¢

di cal whigch al so contain an oxygen. The nitroxides of general
;gr Im(jfaa (vfflP)gg%%%’dWya UREErAPE  ABRB. o A Hed! by e deer el eing he

5 a number of carbon atoms of between 1 and 12, or a
cycloalkyl group, and Q represents a radical —0R;,,
-NHR;2 or -NR;3Ry3 in which R;; represents a linear or
branched alkyl radical containing a number of carbon
atoms ranging from 1 to 12, a (C3-C;; alkoxyalkyl

10 radical, a cyclohexyl radical, a benzyl radical, a
phenyl radical, a tqul radical or a
2,2,6,6-tetrapiperidyl residue, Ri; and R;z; have the same
meaning as Rj; and maf ﬁoreover also form, together and
with the nitrogen atom which bears them, a 5-, 6- or

15 _7—membered heterocyclic radical which may also contain
an oxygen.

- The nitroxides of general formula (VIIi)
usually used are those obtained by oxidation of the
aﬁines sold by the company CIBA under the name

20 Chimasorb 944 in whicthl, Rz, R; and R; each denote a
methyl group, Ry denotes an alkylene group containing 6
carbon atoms, Q represents a radical -N(0°)-CgHp; and A
is an integer between 2 and 4.

The nitroxides of general formula (VI) that

25 are preferred are those for which R;, R;, R; and R; each
denote a methyl group, Rs, Rg, R; and Rg each represent a

hydrogen atom and X represents a group -CHZ-.



.am nes sold by the conpany Cl BA under. the nane 20 Chimasorb 944 in which
Rl, R2, R3 and R4 each denote a nethyl group, RO denotes an ahkylﬁe&? 200PuUP
containing 6 carbon atons, Q represents a radical -NO-C8Hl1™an 'S an
i nt eger between 2-and 4. The nitroxides of general forrmula (VI) that 25
"are preferred are those for which Rl, R2, R3 and R4 each denote a nethyl
group, R5, R6, R7 and R8 each representg a hydrogen atomand X represents a
group -CHzZ-. 2 4 MAR 2005 14 In particular, nitroxides of general formula
(VI) which may ‘be nentioned are 2,2,6,6-tetra- nethyl-I-piperidyl oxy,
general ly sold under theaEculdEVPQitroxides of general

4- hydr oxy-2, 2, 6, 6-tetranet hyl -1 -pi peridyl oxy, 5 sold under the nane

4- hydr oxy TiMR@1a- (ELhOoRY:cH 1ayb e tredrieimidy | ade B perd i Qpkha-comonl y
known as 4-nethoxy TEMPO and 4-oxo-2, 2,6, 6-tetranethyl- 1-piperidyl oxy,
comonl y kmovirinels- U-mixee MA@ xy, heyatidraokiviesolaf wgenar alhd aramd a (V1) t hat
10 are particularly preferred are those represented by the follow ng
fornmul a: . GBYRO,C Clonmsi-2L12 ,GHD A\t @i thyl -1-piperidyloxy,

5 sold under the name 4-hydroxy TEMPO, 4-methoxy-
2,2,6,6-tetramethyl-1-piperidyloxy, commonly known as
4—ﬁethoxy TEMPO, and 4~0xo—2,2,6,6—tetramethyi—
l-piperidyloxy, commonly known as 4-oxo TEMPO.

The nitroxides of general formula (VI) that
10 are particularly preferred are those represented by the

following formula:

CH
CHy ] °
.' O—N O*ﬁ — CoHaner
CH3 0
CHs
15 with n possibly ranging from 1 to 20.

Nitroxides such as 2,2,5,5-tetramethyl-
l-pyrrolidinyloxy, sold under-the brand name PROXYL,
bis(1~oxy—2,2,6,6—tetramethyl—4—piperidyl) sebacate,
so0ld under the brand'name CXA 5415 by the company Ciba

20 Specialty Chemical, 2,2,6,6-tetramethyl-4-hydroxy-
l-piperidvloxy monophosphonate and 3~carbdxy—
2,2,5,5-tetramethylpyrrolidinyloxy (commonly known as
3-carboxy Proxyl) are also preferred.

According to the present invention, compounds



15 with n possibly ranging from1 to 20. . Nitroxi des such as

' 2,2,5,5-tetramethyl 1-pyrrolidinyloxy, sold under the brand n PROXYL,
o MARe 2iand

bi s(I-oxy-2, 2,6, 6-tetranethyl -4-piperidyl) sebacate, sold un

nane CXA 5415 by the conpany G ba 20 Specialty Chem cal
2,2,6,6-tetramet hyl - 4- hydroxy- 1-piperidyl oxy nonophosphonat e and
3-carboxy- 2,2,5,5-tetranet hyl pyrrolidignyl oxy (commonly known as 3-carboxy
Proxyl) are also preferred. According to the present invention, conpounds 2
4 MAR 2005 15 which may be used as free-radical initiators are azo
compounds SO L0 GRer 0 Ge%e Widilka1uRRN LARLIR o degogposi L on,
produce free radicals which facilitate the curlng.crpssfln ing reaction.
Among t he fde@oundadias@l/ drictichalcS Jésesk i@l a3slhnkiy anaQﬁ@Eﬁa&d'a'ky'

per oxi des and di peroxyketal initiators are preferred. detaile

descri pti odlegfoniphese icanpeuddnce Ifreke rheure 1s whEeayehepediaref Chenica
Technol ogy, 3rd edition, vol. 17, pages 27 to 90 (1982). 10 Anpbng the

dial kyl petie desingherpsefldnkedg ireiaicitdboar.s Aniotg gheumykeper oxi de,

di -t-butyl peroxide, t-butylcunyl peroxide, 2,5-dinethyl-2,5-di(t-butyl-
per oxy) Pexandicalsidifealiphs2uSed bis- amplspdiakyhhexgeats, dialkyl
2,5-di methyl -2,5-di (t-butyl peroxy) - 3-hexyne,
peroxides and diperoxyketal initiators are preferred. A
detailed description of these compounds will be found
in Encyclopedia of Chemical Technology, 3rd edition,
. vol. 17, pages 27 to 90 (1982).

10 Among the dialkyl peroxides, the preferred
initiators are: dicumyl peroxide, di-t-butyl peroxide,
- t-butylcumyl peroxide, 2,5-dimethyl-2,5-di(t-butyl-
peroxy)heﬁane, 2,5—dimethyl—2,5—di(t—amylperoxy)hexane,-
2,5-dimethyl-2,5-di (t-butylperoxy)-3-hexyne, |

15 2,5-dimethyl-2,5-di (t-amylperoxy)-3-hexyne, o,o0-di-

[ {(t-butylperoxy) isopropyl]lbenzene, di—t—émyl peroxide,
-1,3,5—tri[(t—butylperoxy)isopropyl}benzene,
1,3-dimethyl-3- (t-butylperoxy)butanol and 1,3-dimethyl-
3-(t-amylperoxy)butanol, and mixtures thereof.

20 ' Among the diperoxyketals, the preferred
initiators are: 1,1-di(t-butylperoxy)-3,3,5~-trimethyl-
cyclohexane, 1,1-di{t-butylperoxy)cyclohexane, n-butyl
4,4-di(t-amylperoxy)valerate, ethyl 3,3-di(t-butyl-
péroxy)butyrate, 2,2-di (t-amylperoxy)propane,

25 3,6,6,9,9—pehtamethyl~3—ethoxycarbonylmethyl—
1,2,4,5-tetraoxacyclononane, n-butyl 4,4-bis(t-butyl-

peroxy)valerate and ethyl 3,3-di(t—amylperoxy)butyrate,



.15 2, 5-di net hyl - 2, 5-di (t - anyl per oxy) - 3- hexyne, a, a-di -

[ (t-butyl peroxy)isopropyl]benzene, di-t-anyl peroxide, 2 4 MAR 2005
1,3,5-tri[(t-butyl peroxy) isopropyl]benzene,

1, 3-di met hyl - 3- (t-butyl peroxy) butanol and 1, 3-di net hyl - _
"3-(t-anyl peroxy) butanol, and m xtures thereof. 20 Anong the di peroxyketals,

the preferred initiators are: 1,1-di (jtg butyl peroxy)-3,3,5-trinethyl-
cycl ohexane, 1,1-di (t-butyl peroxy)cycl ochexane, n-butyl

4,4-di (t-anyl peroxy)val erate, ethyl 3,3-di(t-butyl- peroxy)butyrate,

2, 2-di (t-anderyidDRMEeddd,

3,6, 6,9, 9-pent anet hyl - 3- et hoxycar bonyl net hyl - 1, 2,4, 5-tetraoxacycl ononane,
n-butyl 4, 4-bis(t-butado dquipoundaheiialie @Rd et Bntioned, for

3,3-di (t-anyl peroxy)butyrate, 2 4 MAR 2005 16 and m xtures thereof. Azo
conpounds Haiplmy dhe 1Pe2i-eredi f (F-acearypeopaie) , azobis- _
2,2' -azobi s(2- acet oxypropane), azobis- isobutyronitrile, azodicarbam de,
4, 4' - azobi skssfary ®idntideoi ezaclidhrimhife?’ 4aAcbiasmtikyldyag-oni tril e.
Di cunyl peroxide and a,a' -di[(t-butyl peroxy) isopropyl]benzene are

© parti cular IBEHAEEc @¢id) Thad Relifopizedtiisneshylbu terastidnsiiec pol ymers

taken into consideration in the present inveqtiqn may 10 be defined as
natural or syntheti-cP36Mer ®amrdiichand oa oy hédiddph vd-and/ or

[ rre and whi ma i
elastonerl%mﬁ%&%)%sopropylﬁgenz%ne are particularly preferred.

The thermoplastic and/or elastomeric polymers
taken into consideration in the present invention may

10 be defined as natural or synthetic polymers which have
a thermoplastic and/or elastomeric nature and which may
be crosslinked (cured) under the action of a
crosslinking agent. In Rubber World, "Elastomer
Crosslinking with Diperoxyketals”, October 1983,

15 pages 26-32, and in Rubber and Plastic News, "Organic_
Peroxides for Rubbef Crosslinking”, 29 September 1980,
pages 46-50, the crosslinking action and crosslinkable
polymers are described. Polyolefins which are suitable

- for the present invention are described in Modern

20 Plastics Encyclopaedia 89, pages 63-67 and 74-75. By
way of example of polymers and/or elastomers, mention
may be made of linear low density polyethylene, low
density polyethylene, high density polyethylene,
chlorinated polyethylene, ethylene/propylene/diene

.25 terpolymers (EPDM), ethylene/vinyl acetate copolymers,
éthylene/propylene copolymers{ silicone rubber, natural

rubber (NR), polyisoprene (IR), polybutadiene (BR),



.be crosslinked (cured) under the action of a crosslinking agent. In Rubber

Wrld, "Elastomer Crosslinking with D peroxyketals”, Cctober éQﬁg Z]ﬂ%
pages 26-32, and in Rubber and Plastic News, "Organic Peroxi % “Ribber
Crosslinking", 29 Septenber 1980, pages 46-50, the crosslinking action and
‘crosslinkable polynmers are-described. Polyolefins which are suitable for
the present invention are described i pyodern 20 Plastics Encycl opaedi a 89,
pages 63-67 and 74-75. By way of exanple of polyners and/or el astomners,
mention nay be made of linear |ow density polyethylene, low density

ol yet hyl engery M@ #E0S1bYE ROL 6L Ny £hl eghRat ed, polyet hyl ene,
gt hgl ene/ pro%r¥ene/ di ene 25 terpol yners E%DI\/) o ﬂyl eﬁg?w nyl acetate

copol yner s, bueadiyéeaet PpePyhens c@mjyr@r_ﬁ@réélhl &@aﬁééber nat ur al
rubber (NR), polyisoprene (IR), polybutadiene ( 2 4 MAR 2005 17

acryl oni t ripelpetladl ene aopof YietSel NBRDmesd Y ene- "but adi ene copol yners
(SBR), chl orosul phonated pol yethyl ene and fl uoroel astoners. Mention may

al so be made of et hyl|Newtiet hydy &ldorabd)mody | @t eeCiopDeyaRHSL T _
ethyl ene/ gl ycidyl nethacrylate copolyners. In addition to the constituents

ment i one®  aqiel atnpospelomer £ Andnet B emmyg honpdy s e

methacrylate copolymers.

In addition to the constituents mentioned
above, the compositions (A) and (B) may comprise
antioxidants, stabilizers, plasticizers and inert

10 fillers such as silica, clay or calcium carbonate.

The compositions {A) and (B) may comprise two
or more nitroxides (N). They may also comprise two or
more free-radical initiators.

According to the process of §he present

15 invention, the crosslinking temperature may be between
110 and 220°C and preferably between 140 and 200°C.

Advantageously the process is implemented in
the presence of an amount of initiator, nitroxide and
promoter sucﬁ that Ehe initiator/polymer,

20 nitroxide/polymer and promoter/polymer weight ratios
are close to the composition (B) .

The conversion of the crosslinkable
‘compositions into moulded or extruded articles may be
carried out during or after crosslinking.

25 EXPERIMENTAL SECTION

In the text hereinbelow, the following

abbreviations are used:



.antioxidants, stabilizers, plasticizers and inert 10 fillers such as -

silica, clay or calciumcarbonate. The conpositions (A) and} 4BMAR®005
conprise two or nore nitroxides (N)..They may al so conpri-se two or nore
free-radical initiators. According to the process of the present 15
~invention, the crosslinking tenperature may be between 110 and 220C and
preferably between 140 and 200C. Advanmt ageously the process is inplenented
in the presence of an anmount of initiator, nitroxide and pronoter such
that the initiator/polyner, 20 nitroxide/polynmer and pronoter/polyner

wei ght ratios are clmse:t%ﬁ@qﬂm%f@e(@ﬁ-t@%&f@@rsiOn of the

crosslinkable conpositions into noul ded or extruded articles may be

carried out during or afteroltOssdd Niktdtg. tid EXRER NN AL PESTIGN I N the
text hereinbelow, the followi ng abbreviations are used: 2 4 R 2005 18 5

10 MH t he maxi num val ue of #Hwoiieyeple obtained fromthe curve recorded by
the rheoneter.
: This value determines the crosslinking
5 density.
Tsq ; crosslinking timé, the time required to
reach 90% of the maximum torque.
Tss : scorch time, the time required at a
given temperature for the torque to
10 ' increase by 5 Mooney units.
The crosslinking density (My) and the
cfosslinking'time {Tsp) of the blend.obtained-were
-ﬁeasured at 180°C using a Monsanto ODR 2000 E rheometer
(Alpha Technologies, oscillation arc: 3°, oscillation
15 frequency: 100 cycles/min).
The crosslinking time is also determined
using the rheometer used under the same conditions as
I above.
The scorch time was measured at 145°C using a
20‘ Mooney MV 2000 viscometer (Aipha Technologies).
Example 1 (not in accordance with the
invention):
1 OOO'g of low density polyethylene (Mitene
sold by Ashland), 25 g of dicumyl peroxide (Luperox® DC)
25 and 3 g of 2,2,6,6-tetramethylpiperidyloxy (TEMPO) were
.mixed together in a turbomixer at 80°C (nominal

temperature} for 15 minutes (stirring speed = 930 rpm).



.This value determ nes the crosslinking density. T9H .

crosslinking tine,

the time required to reach 90% of the maxi mumtorque. Tss : %ﬁﬁrgggt? ,
the tine required at a given tenperature for the torque to i @@ 5

Mooney units.
(T9()) of the blend obtained were

The crosslinking density (MH) and the crosslinking tine
measured at 180C usi ng. a Monsanto ODR

2000 E rheoneter (Al pha Technol ogies,gscillation arc: 3, oscillation 15

frequency: 100 cycles/mn).

The crossllnklng time is also determ ned using

the rheonmeter used under the sane conditions as above. The scorch tine was

measur ed atTdd56cW8EPOwas @Heﬁb98ﬁ¥ek@5809ﬁt¥'ﬁcggﬁéfé (A pha ¢

Technol ogi es) . anple 1 (not in accordance

I nventl on

M1 000 g

of | ow densotyapelyetBy! eaec{Mtener160tdehy Ashiandiye 25,4, pL \9 gunyl
per oxi de- (Luperox(r) DC) 25 and 3 g of 2,2,6,6- tetranethylplperldyloxy

(TEMPO) werehah xpbategeihethé Nridedis DA esﬁrvﬁgc&e&ém@m@bert enper at ur e)
15 mnutes (stirring speed = 930 rpm. 2 4 MAR 2005 19

for

5

10

15

20

Example 2 (not in accordance with the
invention) :

Example 1 was repeated without the use of
2,2,6,6—tetramethylpiperidyloxy. The results are given
in Table 1. Comparison of Examples 1 and 2 shows that
the scorch time is higher in Example 1, but is
accompanied by a large reduction in crosslinking
deﬁsity and by a slight increase in the crosslinking
time.

Example 3:

Example 1 was repeated, adding 3 g of
diisopropylbenzene (DIPB).

Comparison of the results with those obtained
in the above examples shows unambiguously that such a
combination makes it poséible to maintain an increase
in the scorch time while at the same time giving a
higher crosslinking density and a lower crosslinking

time.



The powder was then converted into a sanple in the form of a disc by
nelting at 110C for 3 nmin. The sanple was then placed in thg §hMxReEEr or
vi sconmeter chanber. Exanple 2 (not in accordance with the 5 invention):
_Exanple 1 was repeated wi thout the use of 2,2,6,6-tetranethyl pi peridyl oxy.

The results are given in Table 1. Conparison of Exanples 1 and 2 shows
that the scorch time is higher in Exagple 1, but is 10 acconpani ed by a
| arge reduction in crosslinking density and by a slight increase in the
crosslinking tinme. Exanple 3. Exanple 1 was repeated, adding 3 g of 15
di i sopropyl benzene (DI PB). Conparispg,9f §he results with those obtained
I n the above exanpl es shows unanbi goousty that such a conbination makes it

possible tp maintaiff an 1 ncrease [ n the scogreim trme-whiteat—the—sane tinme
giving a 20 higher drosshtiké g %enﬁbkﬁm@md BebPURTLiTkd%S /8K Nind | B 2 4
MAR 2005 2|0 Tabl e 1 |Maxi mum Scorch time ,
torgque at at l45°C time at
180°C (M) |  (Ts5) 180°C (Taq)
{N.m) {min/s) (min/s)
Example 1 TEMPO 1.21 19:00 7:10
Example 2 - o 1.95 | 8:40 6:50
|Example 3 | TEMPO + DEIPB 2.88 19:10 6:0?
Example 4 - 5.94 2:50 5:21
Example 5 OH-TEMPO 5.14 16:19 5:39
Example 6 MBM 6.61 1:43 3:54
Example 7 OH-TEMPO + 6.45 ©14:38 4:46
MBM

Example 4: (not in accordance with the
invention)

5 | 318 g of compound EPDM DIN 7863 (containing
100 g of ethylene-propylene-diene terpolymer and 218 g
of fillers) were conditioned in a Banbury-type mixer
with a volume of 350 cm® at 50°C for 5 minutes at a
speed of 50 revolutions/min. 8 g of Luperox F4OED (40%

10 di{(tert-butylperoxyisopropyl)benzene and 60% inert
fillers) were added.and mixed with the compound for
5 minutes at 50°C at a speed of 50 revolutions/min.
Example 5: (not in accordance with the
invention)

_ 15 Example 4 is repeated but with the addition



_VC)osinnking Additive(s)torque at at 145C tinme at 180C (MH) (Ts5) 180C
(T90) (NNm(mn/s)(mn/s) Exanple 1TEMPOL. 2119: 007: 10 Exanpl e

3-1.958: 406: 50 Exanpl e 3TEMPO + DI PB2. 8819: 106: 02 Exanpl e 4- 5. 34k :MARs 2808
Exanpl e 50H TEMPCG. 1416: 195: 39 Exanpl e 6MBMVB. 611: 433: 54 Exanpl e 704 TEMPO +

© 6.4514: 384: 46 MBM Exanple 4: (not in accordance with the invention) 318 g

of conpound EPDM DI N 7863 (containing21;00 g of ethyl ene-propyl ene-di ene
terpolynmer and 218 g of fillers) weré conditioned in a Banbury-type m xer
with a volune of 350 cnB at 50C for 5 mnutes at a speed of 50

5?{?2?%[gﬂﬁﬁﬁig?ESQ?gggﬁ'%@?&ggﬁggﬁggﬁﬁé O Sfﬁ%ﬁ%6W%IQEﬁ%) wer e added and
m xed “ﬁth4Lm%d&%&9090@,%Q%—tetramethylpiperidyloxy (OH-TEMPO) .
Example 6: (not in accordance with the
invention)
5 Example 5 is repeatéd but adding, instead of
the OH-TEMPO, 0.5 g of'N,N’—m—phenylenedimaleide
(N, N’ -m-phenylenebismaleimide or MBM) .
Example 7:
Example 5 is repeated but with the addition

10 not only of Luperox F40ED and OH-TEMPO but also of

0.5 g of MBM.



5 mnutes at 50C at a speed of 50 revolutions/mn. Exanple 5: (not in
accordance with the invention) 15 Exanple 4 is repeated b}t ’f"‘Mh% ggtﬁ
addition 2 4 MAR 2005 21 not only of Luperox F40ED but al so of 0. g of
4- hydroxy-2, 2, 6, 6-tetranet hyl pi peri dyl oxy (O+TEMPO). Exanple 6: (not in
accordance with the invention) 5 Exanple 5 is repeated but adding, instead
of the OHWRENMRG2894% g of N, N -m pheBgl enedi mal ei dePCT/FRO1/03011

(N, N - m phenyl enebi snal ei m de or MBM. Exanple 7: Exanple 5 is repeated but
with the addition 10 not only of Luperox F40ED and OH TEMPO but al so of

0.5 g of MBM 2 4 MAR 2005 WO 02/ 288A8H3PCT/ FROL/ 03011 CLAI M5

1. Scorch-retardant conposition conprising a nitroxide and at |east one
pronoter chosen frorh-t he ScgrelipxEPRrdans: sompgsif ioomeompds sdogt ai ni ng at
| east 5 one .doubl.e bond, 2. Conposition according to Caim1,

char act er 7z 83 FER* A&t 2PHe 2% LPERICIOPES PEEBG RN ®BPgen from the

group (P} consisting of compounds containing at least

5 one double bond,

2. Composition according to Claim 1,
characterized in that the nitroxide is used in weight
proportions ranging from 1:0.2 to 1:5 relative to the

10 amount of promoter present.

3. Composition according to Claim 1,
characterized in that it also comprises a free-radical
initiator chosen from the group consisting of organic
pero#ides and azo compounds, and mixtures thereof.

15 4. Composition according to Claim 3,
characterized in that the free—radicél iﬁitiétor is
used in weight proportions of from i:0.02 to 1:1
relative to the amount of nitfoxide present.

5. Composition according to Claim 3 or 4,

20 - characterized in that the free-radical initiaté: is
used in weight propertions of from 1:0.02 to 1:1
relative to the amount of promoter'used.

6. Composition according to any one of
Claims 3 to 5, characterized in that it also comprises

25 a thermoplastic polymer and/or an elastomeric polymer
which may be crosslinked by means of a peroxide or an

azo compound.



.proportions ranging from1:0.2 to 1:5 relative to the 10 amount of pronoter

present. 3. Conposition according to Claiml, characterized i Q ME#‘ izlh
al so conprises a free-radical initiator chosen fromthe groupéc %t-' %
of organic peroxides and azo conpounds, and m xtures thereof. 15 4.

~Conposition according to CGaim3, characterized in that the free-radical

initiator is wused in weight proportigns of from1:0.02 to 1:1 relative to
t he amount of nitroxide present. 5. Conposition according to C-aim3. or 4,
20 characterized in that the free-radical initiator is wused in weight

proportions of from I 0. 0Zdrpdsil i &8l MdyEatdy tHs @mpupts of pronoter used.
6. Conposition according to any one of Cains 3 to 5, characterized in

that it al shepemdsiesed 2 atdterdmp| Bsdd Cr 20 JAET i 2Nl Hfoan el astomeri c
pol ynmer whi ch-may be crosslinked by nmeans of a peroxide or an azo
compound. ZebrMER()DHRIraen P aHid | PrpactOr£hd GotOF &b 1% 6,
characterized in that the free-radical initiator represents between 0.2
and 5 part ednteqir df .€r ahld) Datarden =5 HWH By tisy pesidii) qarts by wei ght

5 pol yner.
5 polymer.
8. Composition according to any one of
Claims 1 to 7, characterized in that the nitroxide is
represented by:
R’ R'y
R3 , | Ry
1
\\\'C cr,/”
/NN
R4 | Ry
0-
(IID)
10

iﬁ which R;, Rz, Rz, R4, R’; and R’,, which may
be identical or different, represent a hydrogen atom, a
halogen atom such as fluorine, chlorine, bromine or
15 iodine, a linear, branched or. cyclic, saturated or
- unsaturated hydrocarbon-based group such as an alkyl or
phenyl radical, a polymer chain which may be, for
exaﬁple, a polyalkyl (meth}acrylate chain, for instance
polymethyl methacrylate, a polydiene, polyolefin or
20 polystyrene chain, a.functionalized group such as a

cyano -CN group, an ester —COOR group, an amide —-CON(R),



. 8. dains 1to 7, represented by: 10 of Conposition according to any one
of characterized in that the nitroxide is in which Rl, R2, R3, R4, R 1 and
R 2, which may be identical or different, represent a hydrofeh MARZI0®R
hal ogen atom such as fluorine, chlorine, bromine or 15 iodine, a linear,

~ branched or.cyclic, saturated or wunsaturated hydrocarbon-based group such
as an al kyl or phenyl radical, a polyger chain which may be, for exanple,
a polyal kyl (rmeth)acrylate chain, for instance polynethyl nmethacrylate, a
pol ydi ene, polyolefin or 20 polystyrene chain, a functionalized group such
as a cyangroul,dneuR: kxS gr9yER u ) - 2 2 4 MAR 2005
24 group, gn gﬂkoxy -OR groutpc))@\org a ph%%o%&%ﬁ}%;ga%%)z%gﬁﬁ in which R
repr esent s gadtydHeC ahlebr Basegrelant s GOMAIREHIWakdd0 haGa bon at ons.
9. Conposition according to Claim8, 5 characterized in that R1 and R 2
may be |i nkettiadgengerroho if @bmoa dairvgnf @ t@imse: O

9. Composition according to Claim 8,
5 characterized in that R’'; and R’; may be linked together

to form a ring to give:

Ry X
1 Ry

R R
N R, 1 Rs 1
o) 4 2

() Y 0

v (VD)
10 ' in which Rs, Rs, Ry and Rg, which may be

identical or different, may be chosen from the same
family of groups as that envisaged for Ri, Rz, Rz and Ry
and, furthermore, may represent a hydroxyl -OH group,
an acid group such as -COOH or -PO{OH):, or —SOﬁi;

15 Furthermore, X in formula (VI) represents a divalent

group chosen from methylene, -CHy-, -C(OR) {OR’)~,
carbonyl -C(0Q)-, oxy -O- and -CHZ- with Z representing

a monovalent residue chosen from cyano: -CN,

amino: ~NRR’, alkoxy: ~-OR, iminoyl -N=CRR',
20 carboxylate: -0C(0)-R and amide: -NHR-C(Q)R’ groups, in
which R and R’, which may be identical or different,

represent a hydrogen atom, a linear or branched alkyl



(V) 10 in which R5, R5, R7 and R8, which may be identical or different,

may be chosen fromthe same famly of groups as that envi saged for Rl, RZ,
R3 and R4 and, furthernore, may represent a hydroxyl - QOH'WARQUﬂﬁaC'd
group such as -COOH or -PQ(OH)2 or -SG3H. 15 Furtherrmre in formla (VI)
"represents a divalent group chosen from nethylene, -CH2-, -C(OR)(OR)-
carbonyl -C(O-, oxy -0- and -CHZ- wihl Z representing a nonoval ent

resi due chosen from cyano: -CN, amino: -NRR, alkoxy: -OR imnoyl -N=CRR,
20 car boxyl at e: OC(O) R and am de: -NHR-C(O R groups, in which Rand R,

whi ch may dgentdzal if e8Iy of SLESEN a linear
or branche all%il 2 4 MARggOOS 25 gr(?up cont al tr%t%érqur q%%rgao carbon atons

rangi ng frameol it 3 0beaRana flerRNeRowgy.oup. 10. Conposition
according to Caim9, characteri zed i n that informula (M) is

phosphonate 5 - OP( O1R'.R' CompolziRicanGdiordiay e cheisare neaning as Z.
11. Conposition according to any one of Cains 1 to 7, characterized in
- that the nichemsicterized épr edent e iby fidrendengral) fier phloaph¥na)e 10
5 =-0P(O)R”"R”’ with R” and R”’ having the same meaning as
Z.
11. Composition according to any one of
Claims 1 to 7, characterized in that the nitroﬁcide is

represented by the general formula (VII):

10

Vil

in Which Ry, Rz, Ry and Ry, which may be
identical br different, have the same meaning as those
15 used for formulae (III) to (VI) and Y represents a
divalent group chosen from:
~0C (0) - {CRaRp) n~-C{0) 0O~,
—-NH- (CRaRp) nNH-,
—NHC (O) - (CRaRp) n-C (O) NH-,
.20 -S-, -0-; Ra and Ry, which may be identical or
different, represent a hydrogen atom or a linear or

“branched alkyl radical containing a number of carbon



., (M1) inwhich RI, R2, R3 and R4, which may be identical or different,
have the sane neani ng as those 15 used for formulae (I11l1) to (V) and Y.
represents a divalent group chosen from -0OC(0)-(CRaRb)n-C(0)O0-,

(CRaRb) nNH, -NHC(0)-(CRaRb)n-C(O)NH, 20 -S-, -0-; Raadhm 5ch may
be identical or different, represent a hydrogen at om or
branched al kyl radi cal cont aining a nuygber of carbon 2 4 MAR 2005 26 at ons
ranging from1l to 10 and n represents an integer ranging fromO to 20. 12.
Conmposi tion according to any one of Clains 1 to 7, characterized in that
t he nitroxi gseit ed t 8 VLD N R4 N x
(V1) in \Kﬁ’éﬂﬁsﬁf%grl%m an(? é?lmdn%é%eg)ﬁgge%{)é%g er?t(q cate |§g|fferent
have the samdRINDAS o, in the above fornulae (111) to (VIl), x is
an integer

12. Composition according to any one of

Claims 1 to 7, characterized in that the nitroxide is

5 represented by the general formula (VIII):

~ N .
N N
“ Rg N
g
Q Ra 2 Ra R,
N
R ' Rl R3 N Rl
_ 0° 0° 1y
(Vi

in which R;, Rz, R; and Ry, which may be

10 identical or different, have the same meaning as those
in the above formulae (III} to (VII), A is an integer
between 1 and 20, Ry represents an alkylene group -
containing a number of carbon atoms ranging from 2 to
12 which may be intérrupted with an -0O- or —-NR;g- with

15 Rj;p denoting a hydrogen atom, an alkyl group containing
a number of carbon atoms of between 1 and 12, or a
cycloalkyl group, and Q represents a radical —ORj1,
-NHR32 or -NR;zR;3 in which Rj;; represents a linear or
branched alkyl radical containing a number of‘carbon

20 atoms ranging from 1 to 12, a C3-C;z alkoxyalkyl



. between 1 and 20, RO represents an al kyl ene group containing a nunber of
carbon atons ranging from2 to 12 which may be interrupte&gﬁm a&n 0- or
-NR10- with 15 R10 denoting a hydrogen atom an al kyl grou o] gi ﬁlg a -
nunber of carbon atons of between 1 and 12, or a cycloal kyl group, and Q .
represents a radical -OR,, -NHRL2 or -NR12R13 in which Rl1 represents a

i near or branched al kyl radical conty@a ning a nunber of carbon 20 atons
ranging from1l to 12, a C3-Cl2 al koxyal kyl 2 4 MAR 2005 27 radical, a
cycl ohexyl radical, a benzyl radical, a phenyl radical, a tolyl radical or

a 2,2,6, 6xeticani,pef icH1 st dUeadBbhiand R HAveddie-=52ne, nmeaning as
R11 and may noreover also form together and 5 with the nitrogen atom which

bears themphenyl, r&dieal,7-dmedlsileddmicenoeucld ¢ radi cal which may al so
contain an oxygen. 13. Conposition according to any one of Cains 1 to 7,
char act eri 2e@ ,ién 6t-tatt rtslps prixtirdydi dedisiue) ®hosand fR,gmbesenheepamnsent ed by
the following formula: CnH2n+1 CH3 with n possibly ranging from1l to 20. 15
14. Conposimepoangcesr Fingand reay meeeefer Gihsorsformt otdgetchher saxid@ri zed in
that the nitroxide is

with the nitrogen atom which bears them, a 5-, 6- or

7-membered heterocyclic radical which may also contain

an oxygen.

13. Composition according to any one of
Claims 1 to 7, characterized in that the nitroxide is

10 chosen from those represented by the following formula:

CH
CH 3

"0O—N O—L——CiHonur

CH3 0
CHs

with n possibly ranging from 1 to 20.

15 l4. Composition according to any one of
Cléims‘l'to 7, characterized in that the nitroxide is
2,2,6,6—tetramethyl—1—piperidyloxy, generally sold
under the name TEMPO, 4-hydroxy-2,2,6,6-tetramethyl-
l-piperidyloxy, sold under the name 4-hydroxy TEMPO,

20 4—methoxy—2,2,6,6-tetramethyl—1~piperidyloxy, commonly
known as 4-methoxy TEMPO, 4-oxo-2,2,6,6-tetramethyl-
l-piperidyloxy, commonly known as 4-oxo TEMPO,
2,2,5,5—tetramethyl—1—pyfr01idinyloXy, sold under the_'

brand name PROXYL, bis(l-oxy-2,2,6,6-tetramethyl-



- 2,2,6,6-tetranmet hyl -1 - pi peri dyl oxy, generally sold wunder the nane TEMPQ,

4- hydr oxy- 2, 2, 6, 6-tetranet hyl - 1-pi peridyl oxy, sold under the S
4- hydr oxy TEMPO, 20 4-net hoxy-2, 2, 6, 6-tetranet hyl -1 -pi peri d¥l %W@g%nl y
known as 4-nmethoxy TEMPO, 4-oxo-2,2,6,6-tetranethyl- 1-piperidyl oxy,
commonl y known as 4-oxo TEMPO, 2,2,5,5-tetranethyl-I-pyrrolidinyloxy, sold
under the brand nane PROXYL, bis(1l-oxg-2,2,6,6-tetranethyl 2 4 MAR 2005 28
4-pi peridyl) sebacate, sold under the brand nane CXA 5415 by the conpany
Ci ba Specialty Chem cal, 2,2,6,6-tetranethyl-4-hydroxy-I-piperidyl oxy
nmonophosphdrat @eaiidyd-)c arebecnt, 2 ol teidemity IbrBdey H=0dd di nyl oxy
(comonly known as 3-carboxy Proxyl). 15. Conposition according to any one
of d ai ns CKAt 6418, byhdtec trempeed i0dbahatoddia Ipvomdicgtidasl, chosen from
trans-stil bene, divinyl benzene, trans,trans-2,6-dinmethyl-2,4,6-octatriene,
10 di cycl opeRt &dibetretramptdiiethlydr oZye-loctigeriigyd oxyOCl MENE), t he
conpounds represented by the general fornmula (I): (t) 15 in which R
r epr esent sMURPALS§EANETeMReE dncazblyly-gr Gups .Of tetrer@tdarlbon atons and n
is an integer
yvrrolidinyloxy (commonly known as 3-carboxy Proxyl).
15. Compositien according to any one of

Claims 1 to 14, characterized in that the promoter is

chosen from trans-stilbene, divinylbenzene,

trans, trans-2, 6~dimethyl-2, 4, 6-octatriene,

10 dicyclopentadiene, 3,7-dimethyl-1,3,6-octatriene
(OCIMENE), the compounds represented by the general

formula (I):

CHj

(C=CH,)n
<

()
15
| in which R* represents a hydrogen atom or an
alkyl group of 1 to 9 carbon atoms and n is an integer
- between 1 and 3,

- and the compounds represented by the

20 general formula (II):



between 1 gnd 3, and the conpounds represented by the 20 general formula
(Ir)y: 24 MAR 2005 29 CH3 CH3 - C- CH2 - C = CH2 in which RY 3?% ﬁ@@ %mﬁ
which nmay be identical or different, represent an al kyl group 1

carbon 5 atons. 16. Conposition according to. Caim1l5, characterized in
that the pronoter is a-nethylstyrene, ortho-, neta- and

par a- di i sopropenyl benzene, 1,2;4-triisapropenyl benzene, '
1,3,5-triisopropenyl 10. benzene, 3-isopropyl-ortho-diisopropenyl benzene,
4-1i sopropyl -ort ho-dii sopropenyl benzene, 4-isopropyl -

m di i sopropenyl benzene, 5-isopropylCigiisopropenyl- benzene,

~2-isopropyl - p-diisopropenyl benzene, L

2, 4-Dbi s(3-i sopropyl phenyl ) - 4<nHihyIC |- Bdhe en€, = €31,
2, 4-Dbi s(4-isopropyl phenyl ) - 4-net hyl}- | - pent eng,
- 2-(3-isopropyl phenyl ) -4-(4-isopr enyl
.2-(4-isopropyl phenyl-)-4-(3-isopr enyl
2, 4- bi s(3- net hyl phenyl ) - 4- met hyl - entengarid ‘

2, 4- bi s( 4- met hyl phenyl ) - 4- met hyl R20 1- pentBre. 17. : Conpositi on accor di ng
to any one of , S o _ - :

thyl 1-pentene,
t hyl - 1- pent ene,

{ )

- in which RY and R?, which may be identical or
diﬁférént, fepresent anlalkyl group of. 1 to 4 carbon
5 atéms;  o
16. :Composition according t&_Claim 15,
characterizea inlthat‘the promoter is d—methylsggrene,
'orého—,,meta~ and para—diisopropenylben?ene,
1,2;4—triisopropenylbenzene, 1,3,5;triisopropenyl—
10 . benzehe;_3-isopropyl—ortho—diisoéropenylbenzene,
4—isOpropjl—oftho~diisopropenylbenzene, 4—i50propyl—
mfdiisopropeﬂylbenzene, 5~i30pfopyl—m~diisopropehyl"
‘benzené, Q—isoprdpyl—p~diisopropenylbeﬁzene,
2f4~bis(Bfiséproﬁylphenyl)—4—methy1—l—penténe,

15 2,4—bis(4~isOpfO§ylphenyl)—4—methyl~1—pentene,
2—(3r156propylphenyl}w4"(4—isopropylphenylj—4—methyl—
'l—penténé[ 2- (4-isopropylphenyl) ~4~(3-isopropylphenyl) -
4—methyl—1+pentene{ 2,4—bis(3—methylphenylf~4—methyl—
1l-pentene and 2,4—bis(4—methy1phenyl)—4—methfl¥ |

20 l~penteﬁe.= ' |

| 17.‘;Composition according to any one of

claims 1 to 14, characterised in that the promoter is



claims 1 to 14, characterised in that the pronoter is 2 4 MAR 2005 30
chosen from net hyl nethacrylate, lauryl nmethacrylate, allyl nethacrylate,
trinethyl ol propane triacrylate, triallyl cyanurate (TAC), 2 & MAR 2
triallylisocyanurate (TAIC), triallyl phosphate, tetraallyl oxyethane,

di al 'yl di gl.ycol carbonate, triallyl trinellitate, triallyl citrate,
diallyl adipate, diallyl terephthalateggdiallyl oxalate, diallyl fumarate,
et hyl ene gl ycol dinethacrylate and 2-hydroxyethyl nmethacrylate. .10 18.
Conposi tion according to any one of Clains 3 .to 17, characterized in that

the free-radimcalen ifids A 15 riligiamA, naroxi de, apd r@e@aa@ﬁﬂété’my'

- per oxy) i sopropyl ) benzene. . Cbnp05|t|on according to any one of 15 C ains

6 to 18, chmq,uerrﬂeztemcjﬁy:ﬂattaat ther RO APRE 1 b Sop k@ sepi {Eom dddear | ow
density polyethyl ene, |ow denS|ty pol yet hyl ene, high density. polyethylene

chl ori nat ed tpolajidtyily legmeyu retdwy | €relpr oyl £y bui asl eieurd €8 POEATEYS S,
‘et hyl ene/ vinyl acetate copol yners, 20 ethyl ene/propyl ene copolyners

silicaone ru&bem@lMﬂﬂphuﬁghqﬂununeﬂtqnﬂL&ﬁd@&éﬁﬁﬁnéJuoroelastoners
ethylene/nethyl (nmet h) acryl ate copol yners and
dlallyldlglycol carbonate, tr;allyl trimellitate,
trlallyl c1trate, diallyl adlpate, diallyl 7
_terephthalate, diallyl oxalate, diallyl fumarate,
r‘ethylene glycol dlmethacrylate,and Z;hydroxyethyl
. methacrylate. | |
10 : a i8. Comp051tlon accordlng to anyrone of
Claims 3 to 17, characterlzed in that the free-radical
1n1t1ator_1s dicumyl peroxide and a,a’—di[ktfbutyl—:
peroxy)isopropyl]benzene.
13. Compesition according'fo any_ooe of
15 Claims 6 to 18; characterized in ‘that the polymer is
chosen from linear low density polyethylene, low
-oensity‘polyethylene, high density.polyethylene,
ohlorinated'polyethylene,'ethylene/propylene/butadiene
terpolymers, ethylene/vinyl'aoetate oopolyﬁers,
__26‘ ethylene/propylene copolymers, silicone rubber,
'chlorosulphonated'polyethylene, fluoroelastomers,
: ethylene/methyl (meth)ecrylate.copoiymers and
7 ethylene/glycidyl methecrylate copolymers
| 20. Crossllnklnq process comprlSLng a

25 thermoplastlc and/orx elastomerlc polymer, in which the

- said polymer is mixed in the presence of a free-radical

B



et hyl ene/ gl yci dyl met hacryl ate copol yners. 20. Crosslinking process
conprising a 25 thernopl astic and/or el astoneric polyner, in which the
said polymer is mixed in the presence of a free-radical 2 4) MARAROPHS31
initiator, a nitroxide and a pronoter chosen fromthe group (P). 21.
Process according to Claim20, characterized in that the conversion into
nmoul ded or 5 extruded articles is carri,ed out during or after.
crosslinking. 22. Mul ded or extruded articles which nay be obtained
according to Caim21.

initiator, a nitroxide and a promoter chosen from the
group (P). |
21. Process accdrding to Claim.20,
.éharacterized in that the c§nvérsion into moulded.or
- 5 extruded articles is carried out during or after
Crosslinking.
22. Moulded or extruded articles which may

"be Obtained according to Claim 21.





