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- nitroxide and a pronoter selected fromthe group (P) consisting of

conpounds containing at | east a double bond capabl e of peﬂ(rpaﬁbizg[ﬁnctional

or polyfunctional. The invention also concerns a crosslinkable conposition

~and a crosslinking method. 2 4 MAR 2005 WO 02/ 28946 1 PCT/ FRO1/ 03011
COVPOSI TI ON COVPRI SING A NI TROXI DE, A PROMOTER AND OPTI ONALLY A

FREE- RADI CAYC | 9 /489 &R The present invéntion rel at es PCE/FROL/PBOLENt i on of

scorching before crosslinking of a 5 thernoplastic and/or el astoneric

conposition with peroxides or azo conpounds. Premature crosslinking

(scor chi ng) dur iGROFE TTAN CAMBRFSTING & ITTROXTRE.0A FROMOFER y in the use

of peroxides and azo conpounds in crossli nkierﬁgk(curi ng) 10 applications of

el astoneric and/ or 2¥RrOOPHTRLLY ApFREFZRADT PEBERAE®Rry phase consists
in general in Dblendi r%%the constjtuents and optional ltﬁ} extruding them at

tenperatures that aré Of tEPIFHh IR GIRY el etdmditti®ons of this
pr epar at or hase .quite often.l.ead.15 to deconpasition of the peroxide or
azo initi a%i)ox%vefr%ulg’n ioﬁdlf’(ﬁoﬁfl}lﬁjeg QS 1S P Wit h formation of

gel partd ¢l dbine B Kl LG R GNGCTNE DLesene of , these gel
particles |leads to I nperfections a(Sl nhonogenel ty ~or Sllj]rfwé(ji:él roughness) of
the final 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
theée 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



20 product. Excessive scorching reduces the plastic properties of the

material, such that the said material can no |onger be cqﬂmeﬁ@dﬂNBeading
to loss of the entire batch. In addition, excessive scorching nmay lead to

~the total stoppage of the extrusion operation. 25 Several solutions have

been proposed to overcone this drawback. Thus, it has been proposed to
use an initiator with a half-life of 1® hours at high 2 4 MAR 2005

t enperature. The drawbacks of this approach are the'low production
efficiency due to a long curing tine and the high energy costs. It has

al so been prespssedures -i fher poratacks cdr tthils agoroaees are ehededotvo reduce
the scorch tendency. Thus, the use of or%anic hydr oper oxi des as scorch

i nhi bi t or s PEQAUSHIPE: IRfifdrdcpeye ducoiPosi tiongs cugriogs tiimeedndi thea per oxi de
was described. in British patent G 1 535 039. The use of vinyl nononers
was the 10Pd@hy S8FTEY SRS&H- US 3 954 907. The use of nitrites was

descri bed in patent #S 202 .648, Patent US 3 335.124 describes the use of
aromatic anines, phendl P&5 @dFRoRRES PHEPCSEFoLRI A26PEPEERBEUNdS,

sul phi des, . _hydr.oquinenes and_di al kyl  dithi,ocarbamate coppounds. 15 Very
recentl?? Fﬁg¥%§§ %Pgétiygf6}FePF t f1 TSFRGE ?IBQ?ngENPC» and

4'hydroxy'%e%d@n@y{e%hﬁg?tQ%E‘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



i peridyl ox 4- hydroxy TEMPO) was the subject of a Japanese patent
gpglicagionyJé 11¥49865. However, the use of the addltlng QAEQﬁ 0 prior
art cited above to increase the scorch-resistance 25 ti fa 89 nf u
effect on the curing tine and/or on the final crosslinking density. It
| eads, therefore, to a reduction in the production efficiency and/or
properties of the final product. The present invention elimnates the
drawbacks of the prior art since it nakes it possible to inprove the
scorch resistance or the crosslinking 2 4 MAR 2005 3 density wi thout this

h t act.on the crosslinking tinme. This_is achieved by
u2Ythag ng??o;y %OEE g%ﬁﬁlﬂﬁ?ﬁBﬁ fi PRIGF1VEALPETE ©0dd1s nking  pronmt ér

fr t|n of 5 conpounds cont ai ni ng at
| east ooetaun SBonaant Hh=" Thy SBAT BN B73PSoR pol yt uncti onal

Ment i op; PRYxD&e f§d§0m9¥n$@¥oﬁfw§FﬁnB£e eggtdbkgn%EF%nal %éPé] monorers,

di functional allylic nononers yfunc ronal —viny oo and

| yf onat ablyhbEcAPNEABESn FhEnal LA B %ﬁéﬁe&hv tionis to
B?ozlggﬁgﬁscorcﬁé ?eta?ggnt con%05|t|g% co%p$|2|ng % B e and at Ieast

one> compounds containing at least one double bond, which -
may be difunctional or polyfunctional. Mention may be
made, by way of example, ofAdifunctional 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.



pronoter chosen fromthe group (P). In an aspect of the present invention,
there is provided a scorch-retardant conposition conprising a nitroxide
and at | east one pronoter chosen fromthe group (P) congiistMmngﬂﬁ
conpounds containing at |east one double bond. In another aspect of the
present invention, there is provided conposition as defined in the above
aspect, characterized in that the nitroxide is used in weight proportions
ranging from1:0.2 to 1:5 relative to the anount of pronoter present. The
nitroxide is pr | ed in weight proportions ranging from1:0.2 to
1:5 and advant ag(grg(%:%}xbéfv\ee% ﬁ’?%s.%méngnvggﬁl?’él 4Fi 9&5PotPhe anpunt of
pr onoteF 5P &S et s c Gr-én N e ai,mof _the present invention is also
4 ST o ey et e hg 2 okSre b

to provide a scorch-retar Cur i1 ng/Tross ZLonposition (A,

conpr i shish fige- (R Calmb {1 o 18 omthe_ group consisting of
organi c peroxi des, azo c%ﬂr)rpounlgés an%p(?ﬁg%%?g%;{ hlel}le%?a,‘g%rni troxi de and at

| €26t cresqit ofiere e apesug F@ms e AU (RlgadNe SL88:;4adi cal initiator
is preferably used in weight proportions of E?rom 1]%’0.(%5“?%&’1: 1 and
advantage cusipourts faeinmitdrdsd thdkdof el ath Merd g ddegyount of nitroxide
~ least one promoter chosen from the group (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



present. The free-radical initiator is preferably used 2 4 MAR 2005 4 in
wei ght proportions of from1:0.02 to 1:1 and advantageousl%.&ugﬂk%maﬁl to
1: 0.5 relative to the anmount of pronoter used The presentéi [ al so

provides a 5 crosslinkable conposition (B) conprising a thernoplastic

pol ymer and/or an el astoneric polynmer which may be crosslinked by means of
a peroxide or an azo conpound, a free-radical initiator chosen fromthe
group consi sting of organic peroxides and azo conpounds 10 and m xtures

t hereof, a nitroxide and at |east ope pronoter chosen fromgroup (P) . The
free-radical initiator preferably Tepresents between 0.2 and 5 parts and
advant ageously between 0.5 and 3 parts per .100 parts by wei ght of polyner.

The proportions of 15 ni.troxide _and qof promter used relative to the free-
radical%qﬂW%ﬁ§§5'p§PgoﬁFéP€Fa8 yfFﬁ"Eﬁéfﬁﬁ) i'$h bilt#d<e used for

compost i Blyeoul REBRCAL ol BVERHAR 3l SO Prayides, a process  for

crosslinking a“cross e . conposi fi‘on “conpr1SI ng t her nopl astic
pol yner aRdher odNpebasterenkegpol ymer which may be crosslinked using a
peroxide or an azo -
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 promb@ér chosen from phe group (P).

-~

- f



]

conpound, in which the said polyner is mxed with a free-radical initiator
chosen fromthe group consisting of organic peroxides, azo conpounds and
m xtures 25 thereof, in the presence of a nitroxide conbi n?d.mlﬂ | east
one pronoter chosen fromthe group (P). 2 4 MAR 2005 In ye ’5 gp spect
of the present invention, there isy,provided a crosslinking process
conprising a thernoplastic and/or elastoneric polyner, in which the said
polymer is mxed in the presence of a free-radical initiator, a nitroxide
and a pronoter chosen fromthe group (P). In still another aspect of the
pr esent inveg;li}?enc A %%g is _provided a process according to the above
aspect charactefi zed AT t HREh8T b e Ss6R T MR eeHdghdethere axt r uded
articl er¢sidsar pi edos olitniduti figh s AkbRPr &6 055 ld RKEBop 1L LW gggyopspect of
the preg tdﬂ%\fggthg Jhere is. rfr%}i_' ded a noul ded or extruded articles
whi ch may be obt ai he ac,‘cordll?fgC FPnE2 LB RRL YESEe s . mimfsl resbat i nvention
al so prewdesenodl detir<2-4aNAERRU0E t5a0br £X4 rudedxant i LS SHehoasS, W res and
el ectrigals<&aklen oD 3i,nG fg)om a crosslinkable conposition (B)

Advant ageously, the prono er(s chosen fromthe group (P) are trans-stil bene,
di vi nyl benzene,

In still another aspect of the 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



5 trans, trans-2, 6-di methyl -2, 4, 6-octatri ene, dicyclopentadiene
3,7-dinethyl-1,3,6-octatriene (OCIMENE), the conpounds re Z by t he
general formula (1): - CH3 RX V (C=CH2)n 10 in which R' 3&@%

- hydrogen atomor an al kyl group of 1 to 9 carbon atons and nis an |nteger

between 1 and 3, 15 - and the conpounds represented by the general formula
(Ir)y: CH3 CH3-CGCH2-C=CH2 ( 11 ) _2 45MAR 2005 6 in which RI and Rz, which
may be identical or different, represent an alkyl group of 1 to 4 carbon
atons. As conpounds represented by the general 5 formula (1), nmention may
be made of @ rsttwdddd/aerid,clesy tshoelhy aretva-rean cingdred-aditirsieariopeny| benzene
1,2,4-triisopropenyl benzene, 1,3,5-triisopropenyl-
~ cables obtained from a crosslinkable composition {(B).
Advantageously, the promoters chosen from the
group (P} are trans-stilbene, divinylbenzene,
5 trans, trans-2, 6-dimethyl-2,4, 6-octatriene,
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):

)



- benzene, 3-isopropyl-ortho-diisopropenyl benzene,

4-i sopropyl -ortho-diisopropenyl benzene, 4-isopropyl 10 2 4 MAR 2005

m di i sopropenyl benzene, 5-i sopropyl-mdiisopropenyl- benzené and

. 2-isopropyl -p-diisopropenyl benzene. As conpounds represented by the general
formula (11), nmention may be nmade of

2, 4-bi s(3-i sopropyl phenyl ) -4-net hyl -1 -pent ene, 15

2, 4- bi s(4-isopropyl phenyl) -4-net hyl -1 - pent ene,

2- (3-isopropyl phenyl ) - 4- i sopropyl phenyl ) -4-nethyl - 1-pentene,

2- (4-i sopropyl phenyl )lmh’élla-qhsﬁr apsll Bherwttdch quametlhy | idepeitaheor

2, 4- bi s(3- net hyl phenyl ) - 4-net hyl - 1-pentene and

2, 4- bi s( 4- MEHAY SﬁényFFPKGWEFHyWEQ@lﬁyﬁe@K@W@ ofetlhydo Metdsadiopl ate, | auryl
nethacrylate all'yl methacrylate, trinethylolpropane triacrylate,

triallyl c?%ﬁﬂpate (TAC), triallyl isocyanurate (TAIC) triallyl
phosphate, tetraally x%ethane 25 dlaII Idlggwp carbonate, triallyl
trinellitate, trial%ﬁl OrPPLEds §F§FF§ h&'gﬁpﬁralterephthalate

i ot hacy y e Eeaza B e TRERY B ﬁ\%”?sypg?é Ay o S5 UEEAE Labl ¢ as
pronoters. OGQﬁBgynﬂétéu'BﬁB'Ea%%-&&9@85%5§e£§?ﬁb59%ne,
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—isopropy1phenyl)-4—(4—isopr0py1phenyl)—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 cyanufate (TAC), triallyl isocyanurate (TAIC),
triallyl phosphate, tetraallyloxyethane, |

25 diallyldiglycol carbonate, triallyl trimellitate,
| triallyl citrate, diallyl adipate, diallyl

terephthalate, diallyl oxalate, diallyl fumarate,



~group (P) may al so include the conpounds represented by 5 the general
formula (X) ninwhich nis 1 or 2 and Ris divalent or trizvg-m%ﬂgj 10
is selected fromthe group consisting of aliphatic acyclic®g aving 2
.to 16 carbon atons, aliphatic cyclic groups having 5 to 20 carbon atons,
aromatic groups having 6 to 18 carbon atons and al kyl aromatic
(al kylaryl) groups having 7 to 24 carb@dn atons, and 15 these dival ent or
trivalent groups may contain one er 20 nore oxygen, nitrogen and/or sul phur
het eroatons in replacenent of one or nore carbon atons, and each Rl is
i denti cal #ihykenesahreoh dimeduerratame aman-dikdtoxysidudl having 1 to 18
carbon atonms. Anbng the conpounds of general formula (X) the bismalei mdes
and the bi éﬁﬁh%@%ﬁﬁ%é@%r@%%rﬁ%@ VS IRk D. 4 MAR 2005 8 As -
bi smal ei m de nention ‘TYF?be made of = N, N - m phenyl enebi snmal ei m de,

N, N - et hyl ene-. bi smal &R %Wlﬁ%ﬁ%ﬂ@%{ﬁ%ﬁl%ﬁ%d@e N, N
dodecanet hyl enebi | ei m 2, 4-tr

‘Nf 5
met hyl hexarmetiH e e>) Bﬁw ?nlcféCl X tft%)&;aﬁlpounds represented by

5 the general formula (X)

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.



propyl ene) bi smal ei m de, N, N -(am nodi propyl ene)- bi smal ei m de,

N, N - (et hyl enedi oxydi propyl ene) - bi snal ei m de, '

N, N - (1, 4- cycl ohexyl ene) bi smal ei ni de, 2 4 MAR 2003

N, N - (1, 3-cycl ohexyl ene) bi smal ei m de, N, N -(nethylene 10

1, 4-di cycl ohexyl ene) bi smal ei m de, N, N - (i sopropylidene-

1, 4-di cycl ohexyl ene) bi smal ei i de, N, N 8( oxy o

1, 4-di cycl ohexyl ene) bi smal ei mi de, N, N -p-(phenyl ene)- bismal ei m de,

N, N - (o- phenyl ene) bi smal ei mide, N, N -(1,3-naphthyl ene)bi smal ei m de, 15
N, N - (1, 4- napht hyl enéybirama qirdiecde e iqn mandphtimde e bi smal ei i de,
N, N - (3,3 -dinethyl-(4,4-di phenyl ene)bi smal ei m de,

N, N - (3, 3- dVdhi G REER ISR R Xeva Nbithi r%t-;llngleznoe—b_ S

N, N -(2,4-pyridyl)bismaleinmde, NN-(2 6-pyridyl), 2 i smal ei mide,
N, N - E 1, 4- %W%’Wd#gd%ﬁ b‘ﬁﬁ%‘?ﬂ%@,n ]%/&,WQ](%WJ&%PI eng) bi smal ei ni de,
N: N - (p-tolyl.ene i snal.eimde,. . bisnal eimd bi | ei mde, 25

bi smal(gi m e,ﬁ-'bﬁ%%iaé?erﬁ%gené&%ﬁew%f ERE (szrtlazr 4":1’1; ene)

N, N -(4,6- Eqﬁq %13 | )z N, N - 3-di_met - L, 4- phenyl ene) -
N, N E4522¢c o)rﬂoe- , -tgﬁ'gl%egn%é)s-mal\ielm e I\P’I\FE &X{yd]i

propylene)bismaleimide, N,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)-



-(5-chloro-1, 3- phenyl ene) - N, N - (5-hydroxy-1, 3- phenyl ene) -
- (5-met hoxy-1, 3- phenyl ene) 2 4 MAR 2005 9 bi smal ei m de, 2 & MAR 2005
-(mxylyl ene) bi smal ei m de, N, N -(p-xylylene)bisnal ei mde,
- (et hyl enedi - p-phenyl ene) bi smal ei m de, N, N -(isopropylidenedi -
henyl ene) bi smal ei m de, N, N - (oxydi -p-phenyl ene) 5 bi snal ei m de,

- (t hi odi - p- phenyl ene) bi srmal ei m de, 9

- (di t hi odi - p- phenyl ene) bi smal ei m de,

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

- ( car bdrydrmi Lepi-npivémny 1eNw)-birsatla Idrike) bi smaleimide,
- bi s(4- mal ei m dophenyl ) - net a-di i sopr opyl benzene, 10
- bi s( 4pphelBAens)simsndtising ldeimminte, N,N’ - (methylenedi-

- bi s(4- el ei m dophenyl ) - par a- d||sopropylbenzene As bi scitraconi m des
i on mayPtRhemdenst) bitsna fejinisig.ngl, N’ - (isopropylidenedi-

-N, N - dlne hyleneb|SC|tracon|n1de 15 -
N,N'-t Tena)ikismay %gﬁmﬂqﬁmky N’ - {oxydi-p- -phenylene) -
-N, N

et hyl.p anet hyl ene).bi sci traconinm de; and -
%h%ﬁﬁ%ﬁﬁgﬁg 'raciiafia® - Pheavdemsdtigaadeigiséral forml a

X are 20 Phel SR 1' PR ) Bl ST Ye, | e o astomers.

N,N’ - (sulphodi-p-phenylene)bismaleimide,

PO ZZ2Z2Z20Z2222

3

el :
Z(ﬂhoh): Lo W z:z;zzzrc zZZZ2

~—

N,N’-{carbonyldi-p-phenylene)bismaleimide,
a,a'—bis(4—maleimidophenyi)—meta—diisopropyibenzene,
10 o,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;
15 - 1,2-N,N’-trimethylenebiscitraconimide;
- 1,5-N,N’~-(2-methylpentamethylene)biscitraconimide;
and
- N,N’-{(methylphenvylene)biscitraconimide.
The compounds of general formula (X) are
20 preferably selected so as to crosslink the elastomers.
| Nitroxides which may be used, for example,

are those represented by the general formula (IIXI):



. Ni troxi des which may be used, for exanple, are those represented by the

general formula (I11): 2 4 MAR 2005 10 in which Rl, R2, R3, gm%
R 2, which nmay be identical or different, represent a hydrogeh'a on1 a
hal ogen atom such as fluorine, chlorine, bromne or 5 iodine, a linear,
branched or cyclic, saturated or unsaturated hydrocarbon-based group such
as an al kyl or phenyl radical, a pol weer chain which may be, for exanple,
a polyal kyl (rmeth)acrylate chain, for instance polynethyl nmethacrylate, a

~ pol ydi ene, polyolefin or 10 pol ystyrene chain, a functionalized group such

as a cyano -CN group, an ester - group, an amde -CON(R)2 group, an
al koxy -OR group or a phosphonate - CR)%p group in which R represents a
hydr ocar bon- based chain contaﬁ%{r from D carbon atons. In addition,

R 1 15 and R 2 may be |inked toge ﬁe\1tg/ﬂﬁ/ﬁ1a ring such as, .for_exanple,
the nitroxides represented by the/ fo formulae: 0 M 2 4 MAR 2005 11

in which R5, R6, R7 and R8, whi & may pe 2
O-
(1)

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 iedine, 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)



-identical or different, may be chosen fromthe sane famly of groups as

t hat which has just been envisaged for RlL, R2, R3 and R4 ang, ;f re,
may represent a 5 hydroxyl -OH group, an acid group such as ?C&%&%pﬂﬂﬂm
-PQ(OH)2 or -SO03H. Furthernore, X in formula (VI)  represents a dival ent
group chosen from nethylene, -CH2-, -C(OR) (OR )-, carbonyl -C(O-, oxy
-0- and -CHZ with z representing a noddval ent residue chosen from 10
cyano: -CN, amino: -NRR, alkoxy: -OR imnoyl -N=CRR, carboxylate:
-0C(O -R and am de: -NHR-C(O)R' groups, in which R and R , which may be

i dentical or differedf whighy dsenRsa Riydmogda, aWhmphamlalyn@&r or branched

al kyl  group_contai_ning a nunber of carbon atons ranging from. 15 1 to 10,
or a benzylidgn t&Wé’rerlorg Fedg evenith mMswmidea chgisen faypmltdwe remesent a

phosphonat ffg" ORR'- with R _and R'' having the same nmeaning as
ﬁapﬁ bi9& 5u§§ ttllFéltn““ThrléffF’i des Juspr bseam @hvysades gener al

. is al
forrrula(VIéc% II) 24MAR20 % n which RL, R2, R3 and R4, which
may be identic % PEeRt, Adve Pﬁ@%’é‘ﬁ%r?reaﬁ?ﬁgrQEr?%@é aysed for

for”U|a%S(&B%&&§%l(ybh %Q%u%,r% r%%%%tgr%up such as —COQH or
-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: -OC(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 (VI)
may also represent a phosphonate group: —OP(O)R”R”'—
with R” and R”’ having the same meaning as 2.
It is also'possible to use the nitroxides
rebresented by the general formula (VII)

20

(Vi)



-dival ent group chosen from 5 -0OC(O-(CRaRb)n-C(0)O, -NH (CRaRb) nNH,
-NHC(O -(CRaRb)n-C(ONH, -S-, -0-; R and Rb, which may lzelii‘qmtm]%al or
different, represent a hydrogen atomor a linear or 10 branched al kyl
_radical containing a nunber of carbon atons ranging from1 to 10 and n
represents an integer ranging fromO to 20. In addition, it is possible to
use the nitroxides represented by thdZQeneral formula (VII1): 15 RO N R2 |
(VIT1) in which R, R2, R3 and R4, which may be identical or different,
have the same nmeaning as those 20 in the above formulae (I1l1) to (VIl), X
is an integer 2 4 MAR®OUGE.CH FibeRaeeR: PrthdR20whRehr sgvedent s an al kyl ene
of carbaon atons ranging from2 to 12 which may

g;orﬁteffﬂbﬁtgh%ggﬁ.gﬁ??ﬁifQﬁreqqzuﬁawﬁtqhe same meaning as those
' used for formulae (IITI) to (VI) and Y represents 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



}

“RLO denot | ng a hydrogen atom an al kyl group containing 5 a nunber of

carbon atons of between 1 and 12, or a cycloal kyl group, and2QirMAR €8eht s
a radical -OR,, -NHR12 or -NR12R13 in which Rl1l represents a |inear or

.branched al kyl radical containing a nunber of carbon atoms ranging froml

to 12, a C3-Cl2 al koxyal kyl 10 radical, a cyclohexyl radical, a benzyl
radical, a phenyl radical, a tolyl radical or a 2,2,6,6-tetrapiperidyl
resi due, R12 and R13 have the sanme neaning as Rl1 and nay .noreover also
form together and wth the nitrogen atom which bears them a 5-, 6- or 15
7- menber ed britvegseyleldnd rdi R rwisirelsemity alns a l&kgfikaien grampoxygen. The

ni troxi des of general formula (VIIl) usually used are those obtai ned by
oxi dati on CTORHRENIGE fewerer WL t¢rrkunmtonsCBhainderfrdme nane 20

Chi masorb 944 in which RlL, R2, R3 and R4 each denote a nethyl group, RO
denot es an = KEHe BP0k doHtETHREES widdy Foh dtomy, -OFepresents a

radi cal -N(O)-(gBHll. and_A _is an integer between 2 and 4. The nitroxides of
general for il SRR At hY98ogeR dreferde Hie! 19 repnminin®Rl, R2, R3
and R4 eac R7 .and R8 each represent a

hydr ogen a[ao%%gnp?%triorafepr‘?%erg}ejolrﬁ g"rt?fl%%"r d%?gheg%ﬁ?n 7 AR 2005 2
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 R;; and may moreover 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-.



.14 In particular, nitroxides of general fornmula (VI) which may be
mentioned are 2,2,6,6-tetra- nethyl-I-piperidyloxy, generally oj* (Mkﬁ]%ﬂﬁ
the nane TEMPO 4-hydroxy-2, 2,6, 6-tetranethyl-I-piperidyl oxy, 5 sol'd ‘unde
t he nanme 4-hydroxy TEMPO, 4-nethoxy- 2,2, 6, 6-tetranethyl -1 -piperidyl oxy,
“commonly known as 4-nethoxy TEMPO, and 4-oxo-2, 2,6, 6-tetranethyl -

1- pi peridyl oxy, commonly known as 4-oxq TEMPO. The nitroxides of general
formula (VI) that 10 are particularly preferred are those represented by
the following formula: .ON~CGCCnH2n+i 11 CH3 \ 0 CH3 15 with n

possi bly ranging fromgd ﬂ&gﬂmlﬂtr@@%&gm@ﬁ&gf@ 5-tetranet hyl
1-pyrrolidinyloxy, sold under the brand nane PROX

bi s( | - oxy- 2z 6= t GIT )R ToH -rdpitRe méhi Jorsabagat €3, 2 slal wndey_ the brand
nane CXA 5415 by the conpany G ba 20 Specialty Chem cal,

2,2, 6, 6-t etmeariet hyl ~plgepdirdudoxyl,- @jqrasadyl o xyo I nophas plrenaisneand
3-carboxy- 2,2,5, 5- tetranethylpyrrolidlnyloxy (commonly known as 3-carboxy
Proxyl) ar STEMRD dhatramd -2 , 6-tetramethyl-l-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,
sold 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



According to the present invention, conpounds 2 4 MAR 2005 15 which may be

used as free-radical initiators are azo conpounds and/ or organjc

per oxi des, which, upon thernmal deconposition, produce free er‘ll MARs 2005i ch
facilitate the curing/crosslinking reaction. Arong the free 5 radical
initiators used as crosslinking agents, dialkyl peroxides and

di peroxyketal initiators are preferredg A detailed description of these
conpounds will be found in Encyclopedia of Chem cal Technol ogy, 3rd
edition, wvol. 17, pages 27 to 90 (1982). 10 Anong the dial kyl peroxides,
the prefer%%icﬂ %b@'%kp%%éa’ %E@@ngadl a’“#?itfytoEsng%) pgr oxi de,

t-butyl cunyl peroxide, 2,5- dlnethyl utyl'- per oxy) héxane,
2, 5- di met homboamids( tatﬁfﬂrp%&%)ﬁ)lﬁe xides, which, upon thermal
2,5-d!nethyl-2,5-d!(t-butylperoxy)- -hexyne, '15 _

2, 5- di met hyechnipodii(tioty bReaoxy) f3eke)rud cadsdwllich facilitate

[ (t-butyl peroxy)isopropyl]benzene, di-t-anyl peroxide,
1

1, 3, 5-tri [ thebutyliper/axyxsildapt apy kEhetdene, Among the free-

1, 3-di net hyl - 3- (t - but yl per oxy) but anol and 1, 3-di net hyl -
3- (t-amp paagiypButansiatemd msetluees crbesddhki?2@ Agengst haidiReroxyket al s,
the preferred initiators are: 1,1-di(t-butyl peroxy)-3,3,5-trinethyl-

, cyclohexan@er9xiﬁ6ﬁ(ﬁnﬂuﬁyp§§96¥¥ﬁéyélgneXanéorﬁ bueypreferred. 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—&imethyl—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,



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

, 6,9, 9- pent anet hyl - 3- et hoxycar bonyl net hyl - 1, 2, 4, 5-tetraoxacycl ononane,

4,4
2, 2-di (t-anyl per oxy) propane, 25 2 4 MAR 2005
3,6
n

n-butyl 4,4-bis(t-butyl- peroxy)valerate and ethyl
"3,3-di(t-anyl peroxy)butyrate, 2 4 MAR 2005 16 and m xtures thereof. Azo

conpounds whi ch may be nentioned, for jgexanple, are - .
2, 2' -azobi s(2-acet oxypr opane), azobis- isobut yronitrile, azodicarbam de,
4,4' -azobi s(cyano 5 pentanoic acid) and 2, 2'-azobi snethyl butyronitrile.

Di cunyl peraud deis-afid-eds ahediddd - butyl peroxy) isopropyl]benzene are
particularly preferred. The thernoplastic and/or elastoneric polyners

taken into consider atizon domgdigdy egaRth imyeMd aRmLnkd begiefined as
natural or synthetic polynmers which have a thernoplastic and/or

el ast oneri ceorrainiree @tk \Bhi2Ch avmbi shie -aicessixvpkegapeyr,ed)zdpiger the action
of a crosslinking agent. In Rubber Wrld, "Elastomer Crosslinking wth
Di per oxyketifaduty@smsliar 12983 zoth. qradpesnifie-, 33, 4dra ziobiRulalyamoand Pl astic
News, "QOrganic Peroxides for Rubber Crosslinking", 29 .Septenber 1980, .
pages 462 5@entancdcogstiidnkiang doti’orzald soesbyilbakatrioni tpdllener s are

cribed. Polyol efins which are suitable
des y Dicumyl peroxide and o, 0’-dil (t-butyl-

peroxy)isopropyllbenzene 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),



_for the present invention are described in nodern 20 Pl astics Encycl opaedi a

89, pages 63-67 and 74-75. By way of exanple of polyners an r
el as!too?rers, mention nmay be made of |inear |ow density pol ye%gl @A%,ZU%W
density pol yethyl ene,. high density polyethylene, chlorinated
"pol yet hyl ene, et hyl ene/ propyl ene/ di ene 25 terpol yners (EPDV, o

et hyl ene/vinyl acetate copolyners, ethylene/propyl ene copolynmers, silicone
rubber, natural rubber (NR), polyisoprene (IR), polybutadiene (BR), 2 4
MAR 2005 17 acrylonitrile-butadi ene copolyners (NBR), styrene- butadiene

copol yners gémongﬁpig%pggg@ﬁgdcoﬁgi%ﬁpgg@ Rfmds]‘:#,gigﬁggl ast oners.

Mention may al so be nmade of ethyl ene/net met h) ac ate copol yners

and et hyl enedghdLény| cop®lPacty| aER £ONGh VOES SulpHodddigi on to the
constituents nentioned above, the conpositions (A) and (B) may conprise

ant i oxi dantsolygétylézersnd pf hsdr e Zestsorades | nert 10 fillers such as
silica, clay or calciumcarbonate. The conpositions (A and (B) may

conprise two or noreédentioxines Mo .Hheyadayo Bl SithEDape Bk or nore
free-radical initiators. According to the process of the present
5 (meth)acrylate copolymers and ethylene/glycidyl
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:



15 invention, the crosslinking tenperature may be between 110 and 220C and

preferably between 140 and 200C. Advantageously the procesg 4 MARNHJp§ENt ed
in the presence of an amount of initiator, nitroxide and -pronoter such
that the initiator/polyner, 20 nitroxide/polyner and pronoter/polymer
~weight ratios are close to the conposition (B). The conversion of the
crosslinkable conpositions into noul dggd or extruded articles may be
carried out during or after crosslinking. 25 EXPERI MENTAL SECTION In the

text hereinbelow, the followi ng abbreviations are used: 2 4 MAR 2005 18 5

10 MH the maxi mum vahyle of the AOrOaMe. $bigdned {1 nggfﬁhgurye recorded by
the rheoneter. This val ue determ nes the crosslinking “density. T9H .

crosslinking time, the timohegiid@tidn FRaCHOAYAlcd e B MG t OF que.
Tss : scorch tine, the tine required at a
rheometer.

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).



~given tenperature for the torque to

crosslinking density (MH) and the crosslinking tinme (T9()) of
obtai ned were neasured at 180C using a Monsanto ODR 2000 E r
(Al pha Technol ogies, oscillation arc: 3, oscillation 15 frequency: 100

i ncrease by 5 Mooney units. The

Al gt

‘cycles/min). The crosslinking tine is also determned using the rheoneter

used under the sanme conditions as aboyg. The scorch tine was neasured at
145C using a 20 Mooney M 2000 visconeter (Al pha Technol ogies). Exanple 1
in accordance with the invention): 1 000 g of Iom1density

(not

pol yet hyl enghé Mot gner S85deRY¥nASHLE) ea2PnPc0k

fag

(Luperox(r) DC) 25 and 3 g of 2,2,6,6- tetranethg%ﬁ#perl y ony%?ENPC» wer e

m xed togetdsueral@1gctwb@a1x§ﬁgaat8ﬂﬁoéd‘305b£ab mi £TPEHLAL LK

1£q&a§5 m nut es

(stirring speed = 930 rpm. 2 4 MAR 2005 19 The powder ma.ﬁ%hen converted
into a sanptieennplheedofm thé shebmstdy 8l visgoRbtd10GEMe3. M n. The

sanpl e was

(not

in accordance w Exatyphke 2 (not in accordance with the

5 invention):

then placed in the rheoneter or visconeter chanber. Exanple 2

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

10 accompanied by a large reduction in crosslinking

density and by a slight increase in the crosslinking

time.
Example 3:
Example 1 was repeated, adding 3 g of

15 diisopropylbenzene (DIPB).

Comparison of the results with those obtained

20

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.



5 invention): Exanple 1 was repeated wi thout the use of
2,2,6,6-tetramet hyl pi peridyl oxy. The results are given n gbi 2mﬁ
Conpari son of Exanples 1 and 2 shows that the scorch tinme is hig er in
Exanple 1, but is 10 acconpanied by a large reduction in crosslinking
“density and by a slight increase in the crosslinking tinme. Exanple 3
Exanple 1 was repeated, adding 3 g of 5415 diisopropyl benzene (DI PB)
Conparison of the results with those obtained in the above exanples shows
unanbi guously that such a conbination makes it possible to maintain an
increase in the scorch tine while fijhe;sane tine giving a 20 hi gher
crosslinking density and a | ower crﬁggfrnklng time. 2 4 MAR 2005 20 Tabl e

1 Maxi mum [Scorch tirfe CrosSIinki ng Additive(s)torgue—aty at—145€
Additive(s) Maximum Scorch time | Crosslinking
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 + DIPB 2.88 19:10 6:02
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 cbnditioned 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 aécordance with the
invention)

15 Example 4 is repeated but with the addition



_rtine at 180C (MH) (Ts5) 180C (T90) (NNm(mn/s)(m n/s) Exanple
1TEMPOL. 2119: 007: 10 Exanpl e 2-1.958: 406: 50 Exanpl e 3TEMPO + 5
264 MR 490

Dl PB2. 8819: 106: 02 Exanpl e 4-5.942:505: 21 Exanpl e 504 TEMP(G. 14
Exanpl e 6\MBMb. 611: 433: 54 Exanpl e 70H TEMPO + 6. 4514: 384: 46 MBM Exanpl e 4:

“(not in accordance with the invention) 318 g of conpound EPDM DI N 7863

(containing 100 g of ethyl ene-propyl ene-di ene terpolyner and 218 g of
fillers) were conditioned in a Banbury-type m xer - with a volunme of 350 cn8
at 50C for 5 mnutes at a speed of 50 revolutions/mn. 8 g of Luperox

FAOED (Al Wiprie B D8 onamARL ISR P hotg et T L)
50 revol ut igoms/d¥idky-BX 2R, & e diiMetil) 135G 4G t(bd Mmpo)y .
' 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.



’invention) 15 Exanple 4 is repeated but wth the addition 2 4 MAR 2005 21

not only of Luperox F40ED but also of 0.677 g of
4- hydr oxy- 2, 2, 6, 6-t etranet hyl pi peri dyl oxy (OH TEMPO).
accordance with the invention)

of the OHTEMPO, 0.5 g of N, N -m phenyl enedi nal ei de _
(N, N - m pfEhPR28F4dnal ei mi de or MBMR2 Exanpl e 7: ErampFsoi/bDs3ongpeated but

with the addition

pr onot er

| east 5 one doubl ebond Sc2rcbompssirdaos goomOdiing ono comgirhsing
characterized in that the nitroxide is used in weight

5 Exanple 5 is repeated but adding,

ExargpllfeMéB zpﬂ%t in

i nst ead

10 not only of Luperox F40ED and OH TEMPO but al so of
0.5 g of MBM 2 4 MAR 2005 WD 02/ 2894622PCT/ FROL/ 03011 CLAI M5

1. Scorch-retardant conposition conpEhEMBg a nitroxi de and at |east one

chosen fromthe group (P) consisting of conpounds containing at

from 1: 0. 2 PILEOELAE aPvEt dopRé one promoter chosen from the

10

15

20-

25

group (P} consisting of compounds containing at least

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
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.

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,
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
a thermoplastic polymer and/or an elastomeric polymer

which may be crosslinked by means of a peroxide or an

azo compound.

proportions ranging



.10 anount of pronoter present. 3. Conposition according to Claiml,

characterized in that it also conprises a free-radical initiabog ﬁgﬁzﬁ&i
fromthe group consisting of organic peroxides and azo conpou#d3,
m xtures thereof. 15 4. Conposition according to Caim3, characterized in

‘that the free-radical initiator is wused in weight proportions of from

1:0.02 to 1:1 relative to the anount of nitroxide present. 5. Conposition
according to Claim3. or 4, 20 characterized in that the free-radi cal
initiator is wused in weight proportions of from1:0.02 to 1:1 relative to
the amount of pronoter, usqybm&sic@im?%é&@faﬁ%%&i@ﬂa{rﬁ gny one of  Cainms
3to 5 characterized in that it also conprises 25 a thernhoplastic polyner
and/ or an eflastaresdticz ol Mrarhahi ke BYedor £d0Rss] | Nked: Dyo.eans of a :
peroxi de or an azo conpound. 2 4 MAR 2005 23 7. Conposition according to
Claim6, chanactertisasbiwedhal. hind reqaadt catd igidiatas1y represents
between 0.2 and 5 parts and preferably between 0.5 and 3 parts per 100
parts by wdieghteeq gblsymerd 3 parts per 100 parts by weight of

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

represented by:

R’y R';
R .
b
J/ \\.N.// \
R4 I 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 nkettiadgdnet roo 1f @bmoa cairb@n @ tPmse:

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



.0 (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
t hat the nicheaxicderized in that X in formula (VI) is phosphonate
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



. fepresented by the general formula (VII): 10 (M) in which Rl, R2, R3 and
R4, which may be identical or different, have the sane neani ng as those 15
used for formulae (I111) to (VI) and Y represents a divalent group chosen
from -0OC(0)-(CRaRb)n-C(0)0-, NH (CRaRb) nNH, -NHC(O)- im B 0) NH,
20 -S-, -0-; Ra and Ro, which may be identical or differe résent a
hydrogen atomor a |inear or brancheggal kyl radical containing a nunber of
carbon 2 4 MAR 2005 26 atons rangi ng from 1 to 10 and n represents an
i nteger - ranging fromO to 20. 12. Conposition according to any one of
Cainms 1 tQhnd %r@q&fglfzz%l nedﬂ ato taiaﬁm&re@ye%eeﬂt% ah lGRIgReNted by the
general fornula (VI X (VI

ranging from 0 to 20.

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



. in which Rl, R2, R3 and R4, which may be 10 identical or different, have
the sanme neaning as those in the above formulae (Il11) to %yllhA xapﬁ
i nteger between 1 and 20, R9 represents an al kyl ene group g g a
nunber of carbon atons ranging from2 to 12 which may be interrupted with .
an -0- or -NR10- with 15 R10 denoting a hydrogen atom an al kyl group
containing a nunmber of carbon atons @f; between 1 and 12, or a cycl oal kyl
group, and Q represents a radical -OR,, -NHR12 or -NR12R13 in which Rl1
represents a linear or branched al kyl radical containing a nunber of

carbon 20 at:@®ananei RG dIdHBd I Gakct ,Cor Gty AhKPaaldnl, % 4 MAR 2005 27
radi cal, a cycl ohexyl radical, a benzyl radical, a phenyl radical, a tolyl

radi cal or ;ﬁlen&ﬁx&&daﬂt,r@pltpﬂryldwadﬁfaldl& R12 and R13 have the sane
meani ng as R11 and may noreover also form together and 5 with the nitrogen
at om whi ch 2b&aibs 6t-lvermrapiper iGly loresi-dmnba; e ta@t®LoRyoki eheaghmsal whi ch
may al so contain an oxygen. 13. Conposition according to any one of
Cains 1 t&epningaprscRer i zed nay thetedher mlsoxfoen stdfetihesemd rom t hose
represented b% the follow ng fornula: CnH2n+1
th 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
Cleims‘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-



- CH3 with n possibly ranging from1l to 20. 15 14. Conposition according to

any one of Clains .1 to 7, characterized in that the nitroxi i S
2,2,6,6-tetramet hyl -| - pi peri dyl oxy, generally sold under t?egay#gzﬂgwﬂa

4- hydr oxy- 2, 2, 6, 6-tetranet hyl - 1-pi peri dyl oxy, sold under the nane

4- hydr oxy TEMPO, 20 4-net hoxy-2, 2,6, 6-tetranet hyl -1 -pi peridyl oxy, comonly
known as 4-net hoxy TEMPO, 4-o0xo0-2,2,628-tetranethyl- 1-piperidyloxy,

commonly known as 4-oxo TEMPO, 2,2,5,5-tetranethyl-I-pyrrolidinyloxy, sold
under the brand nanme PROXYL, bis(1-oxy-2,2,6,6-tetranethyl 2 4 MAR 2005 28

4- pi per i dyl)-pdpaddlyd,) seibddatdsr doiQ kindrd nare b:&4 34k by the conpany
Ci ba Specialty Chemcal, 2,2,6,6-tetranethyl-4-hydroxy-I-piperidyloxy
nonophosph€&Eat &4a:5d by~ ddueb @oynp2n, §ibhat etearietivgl Chemird=al,i di nyl oxy
(commonly known as 3-carboxy Proxyl). 15. Conposition according to any one
of O ai ns 212t 6. b4 tedhramedhanli-Aettvidr oiyatl thigepridiydiossy i S  chosen from
trans-stil bene, divinyl benzene, trans,trans-2,6-dinethyl-2,4,6-octatriene,
10 di cycl openeabrerEonate. ange Bhyrrbozye 206t &t Hi-dee rafr@ChivENE) , t he
conpounds represented_by the general
5 pyrrolidinyloxy (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
Oy

()
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):



formula (1}: (t) 15 in which R' represents a hydrogen atomor an alkyl
group of 1*to 9 carbon atons and n is an integer between 1 andég, ﬁ@& gmﬁ
conpounds represented by the 20 general formula (11): 2 4 MAR 65

CH3 - C- CH2 - C=CH2 in which RY and Rz, which may be identical or
different, represent an al kyl group of 1 to 4 carbon 5 atons. 16.
Conposition according to. Claim15, chayacterized in that the pronoter is
a-met hyl styrene, ortho-, neta- and para-diisopropenyl benzene, 1, 2;
4-triisopropenyl benzene, 1,3,5-triisopropenyl 10. ‘benzene,

3-i sopropyl -ortho- dllsopropenylbenZEBE3

“4-isopropyl -ort ho- dllsopropen Ibenzene 4-1 sopropyl -

“mdi i sopropenyl benzene, 5- |s Hapy IC n}GﬂisopQOﬁeGﬁﬂa benzene,

~ 2-isopropyl - p-di i sopropenyl benzene,
- 2,4--bi s(3-isopropyl phenyl) - 4- net pent
.2, 4-bis(4- |sopropylphenyl) 4- net pent

{ )

in which RV 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—isoérdpyl—p~diisopropenylbeﬁzene,
2f4~bis(Bfiséproﬁylphenyl)—4—methy1—l—penténe,
15 2,4 blS(4 1sopropylphenyl) 4-methyl-1-pentene,
2—{3~ 1sopropylphenyl} ko (4—isopropylphenylj—4—methyl—
'l—pentene, 27(Q—isopropylphenyl)—4—(3~isopropylpheny1)ﬂ
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



2- (3-isopropyl phenyl)-4-(4-isopropyl phenyl)-4-nethyl 1-pentene,

2- (4-isopropyl phenyl ) -4-(3-isopropyl phenyl)- 4-nethyl -1-pent ene,

2, 4- bi s(3- et hyl phenyl ) -4-met hyl - 1-pentene and 2 & MAR 2003

2, 4- bi s(4- et hyl phenyl ) -4-met hyl 20 1-pentene. 17. :Conposition according
to any one of clainms 1 to 14, characterised in that the pronoter is 2 4
MAR 2005 30 chosen fron1nethy| nmet hacr Weate, lauryl nethacrylate, allyl
met hacryl ate, trinethylol propane triacrylate, triallyl cyanurate (TAC)
tri-allylisocyanurate (TAIC), triallyl phosphate, tetraallyloxyethane,

di al |yl di gl ye@)scpardaonatgsciyil aldoHadryrmld i tater,1 trﬁé%éé’%fﬁé at e,

-diallyl adipate, diallyl terephthalate di‘al Tyl oxal at e fumar at e,

et hyl ene gl yaaly dineithaarylates, and edivdronyeshvie veihecsyiate. .10 18.
Conposi tion according to any one of Clalns 3 to 17, characterized in. t hat -

t he free-radimalllilnidyaatarates (dlmnWtWD]X}lrﬁel%@y@m@ra@%[(Tkm)t,w :
‘peroxy) i sopropyl)benzene. 19. Conposition according to any one of 15 d ai s
6 to 18, charaatldnilzehdsphaiat, ttest ol yingroxgethane,
o 5 diallyldiglycol carbonate, trialiyl trimellitate,
trlallyl c1trate, diallyl adlpate, diallyl 7
_terephthalate, diallyl oxalate, diallyl fumarate,
r‘ethylene glycol dlmethacrylate,and Z;hydroxyethyl
e‘ 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.
- 19. Compoesition according'fo any_ooe of
.115 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,
N ethylene/methyl (meth)acrylate.copoiymers and
7 ethylene/glycidyl methecrylate copolymers
| 7 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



chosen fromlinear |ow density polyethylene, |low density polyethylene,
hi gh density. pol yet hyl ene, chlorinated pol yet hyl ene,

et hyl ene/ propyl ene/ but adi ene terpol yners, ethylene/vinyl agef MaR 2005
copol ynmers, 20 ethyl ene/ propyl ene copol yners, silicone rubber,

chl or osul phonat ed pol yet hyl ene, fluoroel astoners, ethyl ene/ nethyl _
(met h)yacryl ate copol yners and ethyleng/glycidyl met hacryl ate copol yners.
20. Crosslinking process conprising a % t her nopl astic and/or el astoneric
pol.ymer, in which the said polynmer is mxed in the presence of a
free-radical- 2005 inigtiator, a._nitroxi de and pronmpt er chosen
fromthe gr%&%t?5¥%§21g E%g%8§§d§c§%$hﬁn85ﬁgqﬁﬁﬁ ﬁﬁfﬁ?@ %ﬁgFagBSrized in
t hat the cog¥gﬁﬁiq@)tnto moul ded or 5 extruded articles is carried out
~during or after  crosslinking. 22. Mul ded or extruded articles which may

be obtained accordingzt0 Cbabedk according 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 extruderd articles which may |

"be Obtained according to Claim 21.



