16 Nbvenber 2005 WO 02/092561 stabilizer for organic peroxi des.. Anot her
subject -matter of the invention is a conposition COMMtSHNG 2Qe@ani C
peroxi des whi.ch is stable on storage and stable toward heat. The use of a
solvent, nmiscible with, a (lower) alkyl ketone peroxide and exhibiting a
boi | i ng deﬂto%fogaésﬁetmeen approxi mately 185 and 2PGT/FR&2/2:%06ml | y
st-abili.zi ng. organi ¢ peroxi de has been disclosed in the docunent FR 1 594
180.. Thi s-docunent teaches that the solvent is chosen fromesters, .
aldehydes ket ones, _h drocarbons halogenated hydrocarbons and epOX|des It

15 al so teaches t haPEATH STAFHIAER FOR ORGRAIC REROFFNES | ng sol vent
pyrrolidine stabilizers can be PCT/ FR0O2/ 01500 HEAT STABI LI ZER FOR CRGANIC
PEROXI DES The present invention relates to a heat used to render the ketone

perOX|des stabl e on?étorage Er AEB cation FR 2 792 321 discloses a
process. for. the nanutactit&S6F lBHﬁP PedStREG 0GP a@eatesin from a
-honnpropylggg: pLopylen Iyner I R MhICEEP | ace .of the perOX|des of
the state 0 ﬁil art” or §r§§§ |tFeroF%d?ﬁé Fg?g P%B & ree radi cal s,
/such s nidg¢axt dgg, - cRECinkBEPERAT 3Lked LB mghslt%h“cto%p%m TRg! f1ed.
--|ntroduced for-exanple, Into't te
organlc perox1des which is stable on storage and stable
; '-toward heat . |
| - The use of a solvent, miScible‘with.a (lower)
‘ alkyi»ketone peroxide and exhibiting a-boiling point of.
5__'10 lbetween'approximately 185 and 225°C,-for thermally
.stabilizing organic peroxide has been'disclosed in the
,docnmentL?R 1 594 180. This document teaches that the
~faolvent\is7choeen from esters,.aldehydee;‘ketones,
_hydrocarbons,'halogenated hydfocatbons'and epoXidee. It
' ﬂ:‘ 1Si_a180'teaches that in a&dition*to the heat-

desen51t121ng solvent pyrrolldlne stablllzers can be

t'used to render the ketone perox1des stable on. storage
o French Appllcatlon FR 2 792 321 dlscloses a
fprocess for the - manufacture of a controlled-rheology |

'ffzq.'-re31n from a homopropylene or pr0pylene copolymer in

Vn.Wthh in place of the peroxxdes of the state of the
1¥,~1;-; '?e“art or 1n addltlon to the 1atter, stable free radlcals,”'
I:such as nltrox1des are‘lncorporated 1n the resin to be .
‘u{tmodlfled 1ntr0duced for example 1nto the molten zone
25;jof an extruder | |
- | Nltroxyl radlcals are hlghly stable radlcal
{entltles hav1ng an N O functlonal group Reference may

}i be made to the publlcatlon by D Grlller and K. Ingold S



Ni troxyl.radical's are hi ghl y st abI e.. radical entities., having an.. ‘NO
functional group., Reference may be made to the pli%l IN%@%}[L%E ¥ oB: Grl 'l er

and K. Ingold i V~~ . CVV.~i 8.~ <2 --cuom IOV Novenber 2005
in Accounts of Chemical Research, 1976, 9, 13-19,. or to that by A
Forrester et al. "Organic Chem stry of Stable Free Radicals" in Academ c

Press, 1965, for the definition. These radicals have the property of
reacting very rapidly with carbonaceous 5 radicals resulti ng fromthe

decomposi t | on ool hsiotcRiical REEN! /o8, 4 190 Bl vy A B658SES, S uCh as

radi cal polymerizations. s reactivity Has-beent age of by

i-ncor por at i ng"OhgzaRk Clichriarydf Stadd mbaaﬂnalﬁsam Adddeid BHoR] 1%@t foRhedr ocesses,
such as the polynerization of styrene or acrylates, or processes for the

copol yneri zat ﬁ@ﬁflmﬂiﬁecorrpo& ti-on.or nodification of polypropylene. 10 The

i cant Co stdound that i g di cal ther mal |
SURbi [T 2e por oxi Hed EISCRALIAVE RGPS SEREH R KD G W etbga s

stabirlity of tducald RidiSe £8n HHRGE oﬁ?&p&ﬂhilﬂgtoﬁ‘é)orareguﬂtflﬁtfrﬁgat fl at he

present invention provides the use of -an N- h. eterocyc bilizing
conpound i ncl pmcmge&asudlmsammhpclmﬂenmtmsr'ﬁbhlswedcﬁwt;t]hns bién taken Advahtags of t he

ni troxyl radic formn rt of t erlngfor preparing a thermally, stable
sol ution of oPg{mnﬁmﬁa&aﬁ%g se pfaxy éﬁ%@ﬂrl%&w@%lfp RETFRATRIPFRISESS such

deconposi ti.on ?Q{he %ﬁlygnﬁ%ﬁ&u' o‘f @taiféﬁg% [kt r1]'§ct, sl ARL fc%%lﬁﬁ’enz t@&e

tenperature o egl nni ng OSIti the soldti'on no
conpri sing thée&ﬁqﬂ@sxhbﬂefmo&mﬁtdﬁld’f@ol@r@yﬁﬁeond aspect, the present

' nvention I%r ov! deSTI?e ﬁg&?c%i{ écl)rggani%as just found that nitroxyl radicals can thermally
stabilize peroxides and maks it possible optionally to increase the stability of the
latter on storage. _

According to a first aépcct, the present invention provides the use of an N-
heterocyclic heat-stabilizing compound including at least one nitroxyl radical with
15 the N atom of the nitroxyl radical fofming part of the ring for preparing a thermally
stable solution of organic .peroxide, the temperature of the beginning of
decomposition of said solution comprising the stabjlizer being > the temperature of
the beginning of decomposition of the solution not corprising the stabilizer.
According to a second aspect, the present invention provides a composition
20 comprising organic peroxide(s) which is/are stable on storage and stable towards
heat, which composition domprises at least one organic peroxide and at least one N-
heterocyclic heat-stabilizing compound iﬁcluding at Jeast one nitroxlyl radical with
the N atom of the nitroxyl radical forming part of the ring for preparing a thermally
stable solution of organic peroxide, the temperature of the beginning of
25  decomposition of said solution comprising the stabiliser being > the temperature of
the beginning of decomposition of the solution not comprising the stabilizer.
According to a third aspect, the present invention provides a process for the
manufacture of such a composition comprising organic peroxide(s) which is/are
stable on storage and stable towards heat, in which pIOC;?JSS at least one N- -

30 heterocyclic heat-stabilizing compound including at least one nitroxyl radical with




conpri sing organi c peroxide(s) which is/are stable on storage and stable
towards beat, which conposition conprises at Iea§%_ggge§bg§anogeroxide
and at | east one N heterocyclic heat-stabilizing conpound including at

| east one nitroxyl radical wwth the N atomof the nitroxyl radical formng
part of ‘the ring for preparing a thermally stable solution of organic
peroxi de, the tenperature of the beginning of 25 deconposition of said

sol ution conprising the stabiliser being > the tenperature of the

Accordi ng Lo SECRARE SLb iy bR e R B RS  Sbbhedd fiblles T o
the manufact wableabluid Bf BreaiEReRIxideOthe SRARITA e tH @SN gRAT OXi de(s) which

is/are stable on storage and Stable towards heat, in“which process at

| east one N 3@ermumsiionof said kelatiors canyrising the stabiiperdnathei >nibk tetpegatare of east
one nitroxyl radical .wth 16- Noyvenber, 2005, -2a the N, atom of..the, nitroxyl
radical forni Ifmltﬁof{aﬁ‘éomwalwﬁ‘ .thepﬁogwpinﬁgcoanw ?Ft?b“l%?‘a‘élaé‘t‘ed

sol ution ofs orgapig %?g 4,48 the tenperature of the beginning of
deconposition o sa% ol ution conprising the stabilizer -being > the
tenperature of thaldeighnriyng paticoleckhnmadd, bt et athbitive, sfaheitompounds -
conprising the stabilizer, is added 5 to the organic peroxide. Mention may
in particul ar 'teeseatd by S fheavlae B.{H anddHD: of t he conpounds represented
by the formulae (1), (111) and (lil): 16 Novenber 2005.3 in which Rl, R2,-
R3 and R4, which can be identical or different, represent a hydrogen atom
a hal ogen atom such as. fluorine, chlorine, bromne or iodine, a
saturated or unsaturated and |inear, hbranched or cyclic hydrocarbonaceous
group, such as an al kyl or phenyl ‘



- radical, a polyner chain, which can, for exanple, be a chain of poly"
(al kyl (me.th)acrylate) , such as 10 pol y(nethyl q%tlﬁ%ge%%treboogf _
- pol ydi ene, of polyolefin. or of polystyrene, or a functional group, such as’
a cyano group -CN, an ester group -COOR an amide group. -CON(R)2, an
al koxyl group -OR or a.phosphonate gr o&p -PQ(OR).2 in..which Rrepresents
a. hydrocarbonaceous 15 chain having from1l to 9 car bon atons, and in which
'R5, R6 R-1 and RS, wym,%h can be i {cal or differ an be chosen
' whi ch has j-au en envi saged for -
f4rt hegor an reprlesent | a .
H) 2 or - SBH. urtherm)re X in
the formula (111K ts a } ert group chbsen. met hyl ene
_Cte-, -C(OR) (OR)]-, carbon{}f —cNo-)2-T, By o~ Hz -, . with
. Z representing a nopeval ent residu chosen from yanp. 16 plovenber 2005 .

an 20 acid group,

-CN hydroxyl : -OH, . am no: “NRR , aloxy: -OR, imnoyl: -N=
car boxylate: -0OC(O) - ® or amide: -NHR-C(0)R groups, in,which R and R'
which are identical or di fferent, ggpresent a hydr og@n atom a Ilnear‘ or

branched al kyl group having a nunber of carbon atonfllipngi ng from1l to 20,
-or a benzyl or phenyl group. -In the fornula (l111), X can.also represent a
' phosphonate group —CP(O)R" R''- with R" and ' ' '
in Wthh Rl, Rz, Ry and Ry, which can be identical or"
different, represent a‘hydrogen atom, a halogen atom,
%5 such as‘fluorine,fchlorine( bromine or iodine, a
Saeurated”or unsaturated and linear, branched or cyclie'
hydrocarbonaceous group, such as an alkyl or phenyl |
-redicai, a polymer chain, which can, for exemple, befar‘
_ ehain of poly(alkyl‘(meth)acrylate), such as
ilO "poiy(ﬁethyl merhacrylate), of polydiene, of polyolefin‘.
7 or'of_polystyrene; or a functional group, such as:a.
cyanorgronpe—CN an ester group -COOR, an amide grOup
fJCON(R) , an- alkoxyl group -OR or a phosphonate group
-—PO(OR)E in whlch R represents a hydrocarbonaceous.
-f‘:alS'.lehaln hav1ng_fromrl‘to 9 carbon atoms, and in which Rs,?f
61 R%'and R%. wnichiCanibe identicel or different 'cany-ri
o'be chosen from the same famlly of group as that whlch |
‘has just been env1saged for R, Rz, R; and Ry and |
'ffurthermore can represent a hydroxyl group —OH or.eno:
-20,f acld group,.suchieSf—COOH or -PO(OH}; or -SOsH.
_Fﬁrthermoreé X“in-the_formnla-fIIf) represents a_fi"
f.aivelentfgronpfenosenjfrom methyiene —-CH;-
—C(oéé) (OR") -, é'arbonyl "-mc:(o)_é, oxy -0 and _CHZ-, w1th a

Z representlng a monovalent reSLdue chosen from cyano



R'' havi ng the same neani ng as Z. 10 The conmpounds represent ed by the :
gener al forrrul a (1V) inwhich Rl, R2, R3 and R4.,;ghjshsan Begsdentical .
or different, "have the sanme meaning as those..used:for the. 15 fornul ae.

(1) to.(II1) and Y represents a dival ept group -0-; Ra, and Rb, which are
i dentical or: chosen from OC (0) (CRaRb) -C (O O N+ (CRaRb) nNH-,

- NHC (O) (CRaRb) Eé\i di fferent, represent a hydrogen atom or, a

| i near: kyTOHacﬁf@:JaTLO h"ctm?fg a alindrer: ofOR%Ar bon atons . 16

Novenber 2005 ran from1l to 10, and n represents an integer ranging -
from0 to 2’6‘,‘“?1‘&99 3}5 G R teRomslHeat 9@ 1B%ror amideding to the
i nvention, i on to 5 the conpounds cif general formula (1V),.other
conpounds _lﬂgﬁtgj%lf L%) eVETRIPH tjrrb G dR caﬂ%‘g

t I b t abl heat
éfgéff?Qe?%?%“@@vﬁecfﬁr%ﬁ Hes Ay a8t O EAP R F0ah 2l o

differ egt hayesd her %M'Jﬁcff g}rtbq_&)e hav1ng} hae riumber of -

‘carbon atoms ranging from 1 to 20, or a behzyl of
‘..phenyl group. In the formula (IIT), X can also
. represent a phosphonate group: '—OP.(O)R,"'R”’-— w;vit-:h-"R-” a'nd
R having the same meaning as Z.-: . ‘.
10 - The compounds represented by the general

formula (IV)

R
R1 / 2
*0O—N
c .
Ry

(v}

| in whic:h' Ri, Rz, Ry and R;», whicb cen be ideﬁtieai or:
-.dlfferent have the same meanlng as those used for the |
15“ formu]_-ae (I) to. (III) and Y represents a dlvalent group
-chosen _- £ roﬁ . | |
©-0C(0) ~(CRsRo) a=C (0) 0=,
“NH- (CR4Rp) (NH-, |
 “NHC (0} - (CRaRy) oC (0) NI~
.720" - , .—_S—'.,- —O'—,- Ra afld‘ Rp, whieh a’re identieal- or
differenrt represent a hydrogen atom or a 11neari‘_er’:§

branched alkyl rad:l.cal hav1ng a: number of_ carbon atoms

RucHRsCh fa5€ exanpl e, t hose



preceding formulae (1) to (1V), 2L is an integer between 15 1. and 20, R9
represents an al kyl ene group having a nunber of Ci‘ébﬁ’&réﬁ%@ $&HQi ng, from
.2 to. ‘12 which can be. interrupted by an -O or. -NR 1o- with Rlo : -
denotl ng. a hydrogen atom an al kyl group having -a nunber of carbon
...atons of between 1 and 12,,.or a cyc$oal kyl group, andQ 20 represents an
'-OR,,, .-NHR12 or: -NR12R13 radical where -R11 represents a linear or -
branched al av .8 rangl ng.,from1l -
to 12, a. @W%}L%ﬁ%f%&?g kdy qoadl ﬁrﬁ)}regycﬁsfeﬁ{exyl .t'L% ocal, - a benzyl

16 Novenber 2P dpdifsih .0 &Pphenyl radical, a tolyl radi caf or a
2,2,6,6-tetrapiperi d| nyl resi due and R12 and R13 have the sane neani ng as.

R11 and, furtideranie beanialand gnhedtogaidian g With the nitrogen atom
whi ch carri es them a 5-, 6- or.7-nenbered heterocyclic radical which-can

addi tional ly conpri se ramwdigen.col the dnpeumndomf igeraddle ifeer md a (V)
general |y used are those obtai ned by oxidation of "amnes .sold by Ci ba -
under the néihee Cinpmurds 94 geneered fDRULRATRG arthel4 ceaglowdaoti ng a
met hyl group, R9 an al kylene group conprising 6 carbon atons, Q

repr esent i ng-igRuding (R@Vel@gHﬁﬂtrreewalrmaigoels@feﬁs for

- example, those represented by the general formula (V},

may'also‘be suitable as heat stabilizer:

10

in Which R1b Rzg R3 end'Rg, whlch‘can be 1dent1cal or
different, have the same meanlng as those of the'
preceding formulae (I) to (IV), & is an integer between
iS 1_and'20 Ry represents an alkylene group haV1ng a.
number ef carbon atoms ranglng from‘z to. 12 whlch can :f
be lnterrupted by an -O- of. -NRm— w1th Rm denotlng a
hydrogen atom, anralkyl group hav1ng-a number of carbonf
atoms of between 1 and 12 or a cycloalkyl group, ande .f:1~
_,{__2Q- -rébtesents-an”~0RnJ fhﬁﬂhz or: —NRlﬂhj radlcal where Rll"'
o represents a linear or branched alkyl radlcal hav1ng a‘?:
.number of carbon atems ranglng from.l to 12 a C3—C12 S e

'h'alkoxyelkyl radlcal a cyclohexyl radlcal A benzyl




in eger between 2.and 4. The preferred conpounds of general fornula 15

| ( ) are those for which Rl, R2, R3 and R4 each den@is<apast Bylysar oup; RS,

-R6 R7 and R8 each represent. a hydrogen atomand X a -CHZ- group. In-

particul ar, nmention nmay be nade, as conpounds of.genera.l formula (I11),

1 2,2,6,6 20. tetranet hyl ‘-I'-pifperi di nyl o , generally sold under the nanme

. TEMPO, 4-hydroxy-2, 2,6, 6-tetranethyl- 1-piperidinyloxy, sold under.the nane
" 4- hydr oxy- TEAROzai; n&tbﬁéMyz zaalaanetbameugylrablgbgebrldgnyloxy, comonl y
refeired to as 4-net hoxy- TEMPO, or 4-o0xo- 25 _ -

2,2,6, 6-tetkakebhyttetpapépedinghgly regddercalng Ref eatr[ceohltg,Ohase

4- oxo--TENPO The conpounds. of general formula (IIl) which are -

particul ar| Yher sprer sganingt AesB1r e?gn@sefuledldayndm fan (mls@ fdommul a 16

November 2005. 7 CHI 0--- .C CnH2nf1 ~H3 0 CH3
ogether and w1th the nltrogen atom whlch carries them,

5  a 5-, 6- or\?—membered heterocycllc rad;cel which can.
additionally comprlse an oxXygen.
.'{,. l ~  The compounds of general formula (V)
generally used are those obtained by oxidation of
‘.amlnes sold by Clba under the name Chimasorb 944, Wherel
10" Ri, Rz, Ry and Ry each denotlng a methyl group, Rg an |
‘alkylene group comprlslng 6 carbon atoms, Q
representlng an_—N(OO)—Cﬁﬁi radical and A being-an
1nteger between 2 and 4.
The preferred compounds of general formula
15_ _(III) are those for whlch Rl, Rg, R: and R, each denote
| a methyl group; R¢, Rg, Ry and Rg each represent a
thdrogen atom and"X,aleCHZ— group.d
o In pertiouler}'mention may be made, as
:compounds of general formula (III), of 2, 2 6,6- ""
20 tetramethyl 1 plperldlnyloxy, generally sold under the ;
name - TEMPO 4 hydroxy 2 2 6,6- tetramethyl—
l-plperldlnyloxy,rsold under the name 4 hydroxy TEMPO
4- methoxy 2 2, 6 6 tetramethyl -1~ plperldlnyloxy,g
commonly referred to as 4 methoxy TEMPO orn4—oxo;r
d;25‘,_2 2, 6 6- tetramethyl l plperldlnyloxy, genereiiy-
: referred to as 4 oxo TEMPO r |
| The compounds of general formula (III) whlch
are partlcularly preferred are those represented by the

:tfollow1ng formula



with'nbeing able to vary from1 to 20. The conpounds such as .
2,2,5,/5--tetramethyl -1 . pyrrolidinyloxy, sold undey tﬁgréﬁ&%ge2005

" nane. PROXYL. . 1_piperidinyloxy-2,2,6,6-tetraneth ? (I-oxoocta- decyl)
oxy] -, 1- prperrdrnyloxy--4 4' - - ((1 10- decanedryl ) -

bi s(oxy)bi-s(.2,2,6,6--tetranethyl). nrtrgkrde sol d under -the trade nane
CXA 5415 by G ba Special ty Chem cal o
2,2,6,6-tetranet hyl - 4- hydroxyptqerl
3- carboxy 2,2,5,5-tetranet hyl .

3ne- | - oxyl . nono- 10 phosphonate or
pyrrolidinyloxy (comonly referred to a
3-c:arboxy- . "Proxyl) are al so pre ed. 16 Novenber 2005 The anount of
heat stabilrzer present in the——Rtabl -GellH-6- PR, de conposition
according to-the -invention is prekerdbly b(lmeen 6’%iand 99% by wei ght

and advantageously between 0. 2cg{ 0% Ment
as organi c peroxides, of-dialkyl pefoxides,~ hydroperoxides and their
salts, peroxyketal s and peroxyesters: Di al kyl peroxides, in. particular
cyclic dialkyl perOX|des deri vi ng fronrthe oxi dati on of. ketones,

peroxyketals an dr oper.oxi des. are i cul arl referred N@ntron may be
made,  as exanpi %f%ﬁpéﬁkf#ﬂ' §8r8? e ro%ff td 20

2,5--d hyl -2, 5-d P h
peromijgEt i (tertlgas %éré 8Xy§?:$ta%u%§? %uﬁy# é%%%é?%%iyi)
di(tert- buty' emwla@_nym 0! boR8Mhn8BE: thé PrhIPHANL - BroxvE; I (teft

. 5__ 1 plperldlnyloxy 2,2,6,6- tetramethyl -4- [(1 oxoocta—

[V

- decy1)oxy], 1—plperldlnyloxy~4 4--((1,10- decanedlyl)—
blS(Oxy)blS(2 2,6,6- tetramethyl) nitroxide, sold under '
':the trade name CXA 5415 by Ciba Spec1a1ty Chemlcal
2, 2 6, 6 tetramethyl ~4-~ hydroxyplperldlne 1- oxyl mono-
- .10 _;phosphonate oY 3- carboxy 2, 2 5,5~ tetramethyl— S
'.:pyrrolldlnyloxy (commonly referred to a 3 carboxy—

'.,Proxyl) are also preferred.

on.may in. particular be made,




but yl per.oxy) hexane, . di cunyl peroxi de-.or' 3,6, 9- triethyl
'3,6,9-trinmethyl-1,4,7-triper6xonane. Mention l es .
per oxyesters, of tert'-butyl peroxyberizoae, tent ggtgnvemg%?ogégggtate
~tert-butyl peroxy--3,5,5-trinmethyl-- hexanoate, 2,5-dinethyl:-2,5-di

- (be' nzoyl peroxy) hexane, 00-tert-butyl g O (2-e thylhexyl)
nmonoper oxycar bonate, 00~ tent-butyl O0-isopropyl nonoperoxycarbonate;
-00'--tert 16 Novenber 2005 9 amyl O (2-ethyl hexyl) nonoperoxycarbonate,
tert-butyl peroxyisobutyrate, tert-butyl peroxy--2-ethyl hexanoate,
tert-butyl peroxy-2-ethyl hexanoate, tert-anyl peroxy- 2-ethyhhexanoate
(Luperox 575), 2,5-dinmethyl 2,5-di(2-ethyl hexanoyl peroxy) hexane (Luper ox
256), 3,6,9-triethyl--1,4,7-triperoxonane, tert-butyl peroxypival ate
(Luperox 11Mr5), tert-anyl peroxypivalate, tert-butyl peroxyneodecanoate,
tert- anyl p.eroxyneodecanoate, Il-cunyl peroxyneodecanoate or 10

3- hydroxy- 1, 1-di net hyl butyl peroxyneodecanoate. Mention may be nade, as
hydr oper oxi des, tert-butyl hydroperoxide, tert-amyl hydroperoxide,

| The amount of heat stablllzer present in the
,stable organlc peroxide comp051tlon accordlng to the
- 1nvent10n is preferably between 0.1 and 99% by weight
"andiadvantageously between 0.2 and 30%.
'Mention‘@ay infﬁarticular be made, as organic
:peroxides, of dialkyi perbxidesf hydroperoxides and
-theif'salts, perdxyketelsland peroxyesters. bialkyl
perox1des, 1n partlcular cycllc dialkyl peroxides
'der1V1ng from the ox1dat10n of ketones, peroxyketals
- eand_hydroperoxldes.are partlcularly preferred.
. Mention may'be made, as examples of dlalkyl
“ :perox1des of 2, 5- dlmethyl 2, 5 dl(tert butylperoxy)hex—7
i;A;_“‘.?N:3~yne dl(tert butyl} peroxlde, dl(tert amyl) perox1de
h'tert ~butyl cumyl perox1de, dl(tert—butylperoxylso~
'1propyl)benzene, 2 5 dlmethyl 2 5~ dl(tert—
:.”7: butylperoxy}hexane dlcumyl peroxlde or 3 6,9- trlethyl—
=3 6 9 trlmethyl 1, 4 7 trlperoxonane |
| | Mentlon may be made as examples . ofe
'lfperoxyesters, of tert butyl peroxybenzoate tert butyl,  '
;;peroxyacetate, tert butyl peroxy 3 5,5- tr1methyl~ 3
'ﬁ:hexanoate 2 5 dlmethyl 2,5- dl(benzoylperoxy)hexane,:
7 :??00 tert butyl O (2 ethylhexyl) monoperoxycarbonate, OO—!"-

"'~itert butYl 0 1sopropy1 monoperoxycarbonate, -00- tert—'Tf



cunyl hydroperoxi de, 2,5-dinethyl-2,5-di (hydroxy peroxy)hexxane,

di i sopropyl benzene nnnohydroperOX|de 15 d||sopr0@glggqéﬁggrdgbﬁgroperOX|de

or para-nenthyl hydroperoxide. Mention nmay be nade, as hydroperoxide
salts, of the disodiumsalt of 1,3- and 1,4-bis(2--hydro-

. per oxi de. prop-2-yl)benzene. 20 ethyl 393 dl(tert--butylperoxy)butyrate
ethyl 3,3 Mention maybe made, as peroxyketals, di(tert- anylperoxy)butyrate
n- - but yl 4a¢@dl@Fdﬂbéﬂhﬁ%ﬂqnﬂkwyWHEmaxﬁxycarbonate tert-butyl

2,2-di (tert'-butyl peroxy)butane, 1,1-di(tert-butylperoxy)cyclohexane,

1, 1- di (t er RS BHSAPERERDE. 3, B85ttt e tspol-Ghetingd lexandatd, (tert
anyl per oxy) cycl ohexane. Peroxyesters such as. Luperox 575 (tert-anyl

per oxy- 2- eFﬁ?thé%%ﬁﬁa@@Foxﬂjﬁﬂﬂﬁﬁy:?ﬁ?aWQPQ?(Mqﬁﬁqnﬂmyl pPeroxy-

2,5-di (2-ethyl per.oxy hexane) and Lu erox 11M75 16 Novenber 2005 10
(tert-but yIt2 é:trg’ ;i%&’%’ﬁ‘i Ll"‘@(ﬁﬁq)‘? mg A ‘storage e teper at ure bel ow

Composi i o aseag oo %ﬁ%‘%ﬂet B L Re D LHWE TR, o can al 5o
conpri se C@Q\ée,@t—'t%%lth@'llwlie,qt,sl—tﬁlﬁj%r%gcc%a%set,l YA Syl
.peroxypivalate {Luperox 11M75}, tert;amyl
peroxypivalate, tért—butyl peroxyneodecanoate, tert-
| amyl peroxyneodecanoate, D—cumyi peroxyneodecanoate or
10 3—hydfoxy—1,l—dimethylbutyl peroxyneddecanoate.
| Mention may be made, as hydroperoxides, of
‘ teftwbutyl hydroperoxide, tert-amyl hydroperoxide,
-cumyl hydroperoxide, 2,5—dimethyl~2,S—dikhydroxy—
peroxy)hekané, diisopiépylbenzene monohydroperoxide,
15 diisoprolebenzene_dihydropérokidé or para—menthyl
" hydroperoxide. |
_ Mention may be méde, aé hydfoperqxidefsait$,
of .th,e__ disodium salt of 1,3- and 1,4-bis{2-hydro-
perdxidepr0p—2~yl)benzene |
.20  ' :'i7  Mention may be made, as peroxyketals, of
~ 'ethyl 3,3-di(tert- butylperoxy)butyrate ethyl 3,3-
.”'.dl(tert-amylperoxy)butyrate n- butyl 4,4- dl(tert-
 buty1péroxy)vé1erate,-2 2—d1(tert—butylperoxy)butaﬁe,_ 
 11 1- dl(tert butylperoxy)cyclohexane,_1 1 dl(tert— B
. .25'_ butylperoxy)—3 5,5~ trlmethylcyclohexane or 1, l dl(tert—
"amylperoxy)cyclohexane.
| Peroxyesters, éuCh‘as Luperox'575r{tert—amYl ,
Jpefbxy—z—ethylhexanoaﬁe)y Luﬁérqx 256 (2,5¥diﬁethyl—'

32,S;di(2—ethylhexanOYIperoxy)Hékaﬁéj;éndltuperox 11M75



| i qui d phl egmatizers, organic solvents, polynmeric carriers or organic: - -

carriers. This organi ¢ peroxide ' conposition can g%dkgggm%&yzgggrpiri se one
or nore .10 additives, such as anticaking agents, antioxidants, pignents or
dyes, and netal -sequestering agents, such as DIPA (sodium ' ' '

- di ethyl enetri am nepent aacetate) or EDA (sodi um

et hyl enedi am netetraacetate). Mention may be nade, as exanpl e of 15
conposi tion accor di nginto t he secand aspect of , the invention, of the

conposi t i on PRSI @ IHEF S A 'sal TeBI L Ant=AEAI2 bi s( 2- c
hydr oxyper Qxi depr qp- 2-yl ).benzene, astabilizer used according to the present
i nventi on, %lel’f‘p&%rat%l%ﬁﬂ éezl% &f‘%ﬂf@,t AT H S et i ng agent,  such.

as EDTA. - The rocglsscfor t he preparation of the organic peroxide
n

composi t i o SEECFdM S A S e second subject matter of the. invention may

si i 011 § 8 T _ “of the invention n
organi o perox de o B4 SERTITHPr AR SobdE S RE4e 1

Novenbes 2QR3 1dcBhat ASpbRY¥EBE Phe MRYyvOR: HSEA-AR 2 B4 fyi ng pol yrers.
Mention may in particular be nmade of the deconposition of polyners, in

particul ar QI RRKARE: i M diMGieW@f tdidh Ofs ROl yoBI Siz-846h as, for

- exanpl e, the grafting of polypropylene with nal efic' anhydri dei

liguid phlegmatizers, organic solvents, polymeric
carriers or organic cérriers. This organic péroxide'
compositioﬁ can additionally comprise'one,of,more.

10 additives, such as anticaking agents, antioxidants;
pigments orrdyes, and metal—sequestering agents,rsaéh
as DTPA ({sodium diethylenetriaminepentaacetate) orrEDTAi
{sodium ethylenediaminetetraacetate). | |

Mention may be made, as éxample of

15 composition according to the second aspect of
the invention, of the compoéition_comprising thé
disodium salt of 1,3- and 1,4-bis(2-
hydroxyberbkideprop*2~yl)benzener a‘stabilizér'

rused according to the present ihvention, in partiéﬁlér

_2O TEMPO, and a ﬁetal-sequestering agent, sﬁch_aé EDTA.

The process for the preparation of the organic peroxide

composition according to the second subject matter of

the invention may comprise adding a sufficient amount
5,25f of the heat stabilizer (s} to the organic peroxide to be

! stabilized.

The composition according to




EXPERI MENTAL PART Luperox 101 = 2, 5-dinmethyl -2 ;. 5.-di (tert--butyl peroxy)
- hexane 10 Luperox 802 = 1, 4- bls(tert butylperoxxgsggggﬂﬁg}bggggne Luperox
331M60 = 1, 1-di (tert-butyl peroxy). Luperox TBH70X* = tert-butyl
hydr oper oxi de. TEMPO . 2,2, 6, 6- tetranethyl--l-plperldlnyloxy AF845.

1-pi peri:dinyloxy-2 , 2, 6 6--tetran§%hyl--4 (1-oxo- 15 octadecyl)oxyj
C. XA 5415: 1--piperidinyloxy-4,4."-((1710-decanediyl)- ' '

bi s(oX )bis(2,2,6,6-tetranethyl) nitroxi de 14% soi'ution in isododecane.
The benef i cpl the f berentsion heay Steabidadz . fens andi:(fEEM@Opo&E%&sand CXA
5415). on the deconposition .tenperature of the various organic' peroxides
is illustr¥e8dirR may) énj paxbicplanpbe peds of thgadrcopeeskkienor

Per oxi de/ TeEp ﬁture of ,the mi xturestahilizer ratio beginning of by
massdeconpoSit PEAYPEFStupBr BRTE6TUI20 PlipBPIYPIORYSITEMPRAOTRS

grafting of polymers, such as, for example, the

' 5 ‘grafting of polypropylene with maleic'enhydride;

' EXPERIMENTAL PART

,ﬁuperox 101 = 2,5—dimethyle2,5—di(tert~bﬁtylperdxy)—
] he;ane | | |
10 Lupefoﬁ{ g02 = i,4-_—bis(téftj-butylperoxlyisopropyl)benzene
. Luperox. 331M50 = 1,1-di (tert-butylperoxy)
o Lﬁperox TBH?OX* =-tert-butyl,hydroperokide
-‘;TEM?O:KZ 2-6'6—tetramethy1~i-piperidinylexy'
| '-AF845. 1-piperidinyloxy-2,2,6, 6~ tetramethyl -4~ {(1 oxo-
15 octadecyl)oxy] . ' | 7 '
‘CXA 5415 l~p1per1d1nyloxy~4 4'—((1 10 decanedlyl)—
'—bls(oxy)bls(z 2,6,6- tetramethyl) n1trox1de
S 14% solutlon 1n 1sododecane o |
| R The beneflclal effect of the stablllzers
20fT(TEMPO AF845 and CXA 5415) on the decomp051tlon _'-
B etemperature of thervarlous organlc perox1des is’

‘:Hlllustrated in- table I.



'Luperox 101 + AF 8453130 Luperox 802--120 Luperox 802 + TEMPOL2130 Luper ox
802 + AF 8454130 Luperox 802 + CXA 54154130 Luper i%ygﬁgﬁ%c% I8 per ox -
331Mb0° + TEMPGB115 . Luperox TBH70X-190 Luperox TBH/0 8 TABLE |
Product s .used for. the deconposition Pol ypropyl ene with an MFl of 3.3

- (230C/ 2.16 kg) Organic peroxide: 2,.5-d nmethyl-2,5-di(ter.t- butyI

peroxy) hexane - Luperox 101 (perOX| de cont ent 95% Stabilizer: TEMPO 10
.~ Experimental procedure The pol ypropyl ene, i-s deconposed in a corotating
W n-screW extruder of.Brabender] type. This extruder conprises 4 Qones.Zl

to Z4, the r8EPIYT \Féerof‘éﬁﬁe‘?‘étures Pgrofich ar ¢ TEOOEra2pdy 240Cche80C. The
15. .ex.trhusion rakixtabet he outlletcafizore. rdidependsyonniQe 5Crew speed;
: it‘_t'_ypircally varies from4.5 to 5kg/hb The | ace |s %ranul at ed. after—
cool i ng. Theproduet—i-s—charactarized-By tHe M 230G,
2.16 kg), l¢perexyhfle of the nmmdul us (neasured 70. accofdPng to. 11SO
- Standard Jl&peanﬂ byl them@&bue af the 160Novenbe 2005 125 ‘
S ‘ | Luperox 101 + AF 845 . 3 ' 130
Luperox 802 : ' - 120
q Luperox 802 + TEMPO - 12 . . 130
Luperox 802 + AF 845 4 Bl 130
Luperox 802 + CXa 5415 4 130
Luperox 331M50 , - s 100
Luperox 331M50 + TEMPO 5 115
_Luperox TBH70X - . 1190
| Luperox TBH70X + TEMPO : 5 ' 205

TABLE I

Products used for the decomposition
5 .ff' POlypropylene withlau MFI of 3.3 L230°C/2l16 kg)t
o - ‘ -Organic peroxide: 2;5—dimethyl—2;S—di(tert-butYl-
| -perexy)hexanel¥ Luperox lOl (peroxide content 95%)

- 'Stabilizer: TEMPO

le’._Egberimemtal‘proeedure_

.The polypropylene;is-decomposed in‘a_
ucdretating twin}screm extruder of Erabender type 'Thisf
~ertruder cbmprises 4lzones'zl:to z4, ‘the respectlve
.TtemPEratures of whlch are 200°C/220°C/220°C/180°C Their7j

-;151ﬂlextru51on rate at the~outlet of zone Z4 depends on theifu
- dscrem Speed it typlcally varles from 4 5 to 5 kg/h .
j'The lace is granulated after coollng The product lS‘

-r;characterlzed by the MFI value {measured at 230°C
I72 16 kg) by the value of the modulus (measured

-l,ZQd accordlng £6. ISO Standard 178) and by the value of thef.r”




~ sol ution based on acet one,

- 13 Charily inpact test (neasured ‘at 23C according to 1 SO Standard
179/1eA). The polypropylene is reduced to the form@iNsenpRWEn 50N mhlch a
on 5 organi c peroxide and on TEMPO i s adsor bed.
~After - adsorption, the acetone.is eva%ﬁrated and the pol ypropyl ene-based
~reactive mixture is introduced via a-topper into zone 1 (Z1). The results
obtained with regard to 10 deconposition of the problemw th a stabilizing.
conposi ti orCleagos dimpgrdto tewet | fnweentuond arte X ftardaedling tabiso | |
(exanples.3 and 4 carried out fromorganic peroxide and TEMPO
conposi ti oriEandlearceds/ eXafpl € 5 was carried out by dispersing the peroxide-
.and the TEMPO 15 separately over the pol ypropyl ene' powder
ExaanePerOX|deTENPCﬁEWP A NRNEERN LMot igheeduced to the

orm of a

- (ppm (ppm Per oxi de(dg/ (MPa) Charjly nnlarlnpact ratio. Energy at 23C.
 (kJ/ ?nz) 1062 %M?fbé’rﬂllgé‘s  lggiof PReed ?%Wm 5.8, 1170.2.6
* * *
‘ 42000 1920 olr 2n33_c61p]é8r002x17de5259r9£ 1021%419(? 1sg a<i1'sor ed. After
adsorption, the'acetone is evaporated and the

-polypropylenefbased reactive mixture is introduced via
. a hopper into zone 1 (21).

The results obtained with regard to

10 decomposition of the problem with a stabilizing
composition according to'the invention are summarized
in table 1T {examples 3 and 4 carried out from organic
peroxide and TEMPO compositiéns; whereas example 5 was
carried out by diépersing the peroxide and the TEMPO

15 separately over the polypropylene powder) .

Example |{Peroxide] TEMPO TEMPO/ MEL Modulus ' Notched
"(ppm) (ppm) § Peroxide | (dg/min) {MPa) Charpy
molar ' - impact
ratio Energy at
B 230C .
(kT /)
1 0 ¢ - 3.37 1276 - 3.1
2 500 0 0. 33.4 1170 2.3
e 500* | 25% 0.1 25.8 1170 2.6
4 2000* § 1020« | 1.0 23.6 1180 2.7
5 2000* 1020 1.0 | 23.5 1180 2.7
* Use of a composition (premix). ‘_b'ase_‘d-- on organic
. peroxide and on TEMPO |
- 20 TABLE I

~ The incorporation of a composition based on-

".ofganic'pefoxidé;andron,ﬁitroxidew such as TEMPO, makes



* User of a conposition (prem x) based on organic .peroxide and on TEMPO"

20 TABLE Il The-incorporation of a.conposition ba raani er oxi de
and on nitroxide, such as TEMPO, nmakes 16 hbvenbé%gfgggngQi?ngssibIe to

obtain a polypropylene with a lower flow index and with a better inpact
property while retaining the same stitfiness. Conparison of exanples 4 and 5
clearly shows that the use of a premx results in properties identical to
those obt aijRegdobEamEN@ o eoRstint YeRI Viseshaerar atiehy o 16WMNevenher 2005 15
WHAT IS CLAIMED | S:- The use of an N-heterocyclic.heat. stabilizing conpound
i ncl udi ng ahdkegashdord thi &r Beticert ddipsalc wirdpdrtsy Nratiemrefcatikg mai t r oxyl
radical formng part of the ring for preparing a thernmally stable:
sol ution. oheosgari ctidfoxisde, Compatrénper atfureecanfo ltdse dbegianmi ng of.
deconposition of said solution conprising the stabilizer being > the -

t enper at ur €1lefrillie sheyisnthag rheofusdecodnpositemin afestfiessdinut i on not
- conprising the stabilizer. 2. The use as clainmed. in claimi1,

' . properties ldentical to those obtained from the

' constituents used separately.




characterized in that the heat stabilizer is represented by at |east one
of the followng fornmulae 15 (1) (Il) and. (I11) i R3 and
R4, . which can be identical or 20 different, repggsgﬁgéggﬁgé?gggn atom a
hal ogen. atom . saturated or.unsaturated and |linear, branched or cyclic 16
Novenber 2005 16 e hydrocar bonaceous group, such as an al kyl or phenyl

radi cal, a polyner chain or a functional group, such as a-cyano group -CN,
~an ester group -GOOR, an anitde group CON(R) 2,, an al koxyl group -OR or a
phosphonate group 5 -POUOR)2, with R representing a hydrocarbonaceous chain
.having from1 to 9.carbon atomyaTiTs WixxhaRp, 1R6, R7 and 'R8, which can be
identical. or different, can be chosen fromthe Sane famly of group as
that for R, R2i R3 and R4.and, furthernore, can 10 represent a hydroxyl
group -OH or an acid group, such as -COOHor -PQOH)2 or -S03H, X'in the
formula (111), representi ngThe disealdntangitohe telrosgr licomenethyl ene - CH2-,

=C (OR (CR‘) carbonyl -C (O -, oxy -0-- and -CHZ 15 with Z
representingS& a#ﬁﬂd@éﬁéhﬁ“%§@@é@el@ﬁé@éﬁﬂgr@ﬁadﬁ@ﬁ@ pneNpichgardxyl (- CPD,,

am: no NRR o] OR i m noyl N=CRR ), carboxyl ate
| ( @ %adlca uééh hg N atom,%f ghe nltroxyl radlgal formlng

part of-theprlng:for preparlng & thermally-stable
solutioh'of'organie peroxide, the temperature of the
_beglnnlng of decomp031tlon of sald solutlon comprlslng
the stablllzer belng > the temperature of the beglnnlng
'10 of decomp051t10n of the solutlon not’ comprlslng the
stabilizer.
2.  The use as‘claihed_ih_claim 1,
Characteriéed‘ih that the heat stabilizer is
'represented‘byiat 1ea5t one ‘of the following‘formulae

15 (I), (II) and. (III):

X, Rg
Ry
NN

.in_which'er Rz, R3 and R4,_wh1ch can be 1dent1cal or
'“20a'§ifferent, represent a hydrogen atom, a halogen atom,
' suCh as . fluorlne,,chlorlne, bromlne oxr 1od1ne,'a

r-saturated or unsaturated and llnear branched or - cycllc;.

ffAMENDED'SHEETZ



(-0C(O-R or amde (-NHRRC(OR ) groups and. wth.R and R, which are

I dentical or different, 20 representing a hydrogen_ato | i

or' branched al kyl group having a nunber. of carboEGaﬁ8%%mg?5ng§§%. from1
to 20, or a benzyl.or phenyl group, orlﬁophosphonate group -OP
(O.R'R'-with R'and R neaning as.Z. 16 "Novenber 2005 17 3'... The use as
claimed in claim?2', characterized in that the heat stabilizer is
represented by the following formula: -C QiH2n+Z 0 5 CH3 with n being able

‘to vary. from1l to 20.. 4. The use as claimed in claim 2, characterlzed i n
‘that the heatshahidibteiades@heg@up,1QudOls an alkyl or phenyl

2,2,6,6-tetramet hyl -1 -pi peridinyl oxy, 4-hydroxy 2., 2, 6, iy
6- tetranlnethpbﬁcadpl@epdmymdnnqha&nﬁethaxfunctlonal group, such as

"2,2,6,6-tetranet hyl -1 -pi peridi nyl oxy, 4- oxo- 2, 2, 6, 6.

tetranet hyl - Ia— pﬂy@em ANPPEROXAEN . 2 82y BsFexnt @moalmet I@gDIORi a}mytamkiedgmy)hpxy, |
bi s(1- oxyl - 6,6-tetra 15. nethyl piperidin-4-yl). sebacate, _
2,2,6,6- tetraﬁ§$H9924 anh?ék@%yblﬁéﬁuﬁln@RlOEXQIPh@ﬂpbhnephomamepor_

5 —PO(ORJZ, with R,representlng a hydrocarbonaceous chaln
| hav;ng from 1 to 9 carbon atoms;

in which Rs, Rg, R;_end RB,‘Whieh can.be identical. or

' different, can be chosen from the same femily of group.
as that for Ri, Ra, R§ and'Rg and  furtnermore, can
: lQe'represent a -hydroxyl group —OH or an acid group, such
~as -COOH or —PO(OH)z or -SO03H;

X in the formula'(III)-representing:

- a divalent group'cnoSen'from methylene -CHj-,
fC(ORO}(OR’)—,rcarbenyl —CfO)—, OXY —O~ and —CHZéf
.15 with Z representing e monovalent residue chosen |

"from cyano_(—CN); hyaroxyl (—Oﬁ), amino (-NR°R'),
- alkoxy (-OR°}, imineyl (4ﬁ=Cﬁ°Rf), carboxylate
.e(ﬂoc(O)fR°) ortamide,(eNHR°;C(O)R’) groups and.
~ with R° and R*"whicn.ere‘identicai or different,
20 ,ﬁf;"'representlng a hydrogen atom, a linear or'branChedgf 
- ~alkyl group hav:Lng a number of carbon atoms
ranglng‘from_ 1 to 20, orna:benzyl_or phenyl_
-greup} or. _ _
;;-'rﬁ a phesphonateléroup‘fOPfO)R“RIhwith-R”and_Rfr

- 25° " having the same meaning as.Z.

- AMENDED SHEET



3-carboxy-2,2,5,5-tetramet hyl pyrrolidinyloxy. .5. A conposition conprising
organic .peroxide(s). which is./are stable on stgraﬁ Pg stg@

toward- heat., characterized in that it conprises £ F8¥si 8he rganlc
peroxi de and at |east one' N-heterocyghkic heat-stabilizing conpound
including at least one.nitroxyl radical with the.N atom of the 16 Novenber
2005 18 nitroxyl radical formng part of the ring for preparing a
thermal 'y stable solution of organic peroxide, the tenperature of the
-begi.nni ng of deconposition of said solution conprising the stabilizer
being > the tenperatuBe of Theeubeghantbgimesl fecobpbdmi 2jon of the

sol ution not. conprising the stabilizer. 6. The conposition as clained in
claim7, chafrberertesdzed thathehetbegheat peabkliileersishosen fron1d|alkyl
perOX|des hydr oper oxi des and their salts, 10 peroxyketal s and o
peroxyestersrePre$ﬁ€t€@ansFh?oﬁoééoﬁlégnﬁ@rmwleta|n18 characterized in

~ that the organic-peroxide is dlcunyl per oxide,
3,6,9-triethyl-3,6,9-trinethyl - 7-tri per _oxonane or the dlsodlun1salt
of 1,3- and 1,4-bis(2 15 hyd&ﬁxyd@HDX|deprop 2- yI)benzene

; O_-'_“C — CﬁHZ_n-!—I

g

with. n béiﬁg:able to vary from 1 to 20.
4. .~ The use as claimed in claim 2,
'chéracterizéd in that the heét'stabilizer is-Chosen
10 from 2, 2 6,6-tetramethyl- l-plperldlnyloxy, 4- hydroxy-
.2 2 6, 6 tetramethyl l—plperldlnyloxy 4~methoxy—
;2,2,6,65tetramethyl—1—p;per1d1nyloxy, 4-oxo~2,2,6,6—
'tétfamethyl—l>pipefidinyloxyt 2,2,5,57tetraméﬁhyl—i—
pyrrolidinyloxy, bis_(l-oxyl—'z,_zi6,:6-tetra~' -
| :15  metﬁylpipéfidin-4—y1) sebaéate;.2 2.6, 6—tetramethyl¥_"
24 hydroxyplperldlne 1- oxyl monophOSphonate or
'.3 carboxy 2,2,5,5- tetramethylpyrrol1d1nyloxy
A ”:5.7 A comp051tlon comprlslng organlc
'peroxlde(s) Wthh 1s/are stable on storage and stable
_Zd toward heat characterlzed-ln-that 1tlcomprlses;at-
'least_one orgaﬁié.perpxide énd at least one
JN—heﬁerpgyﬁlic ﬁéathtabiliZing coﬁpbund‘inélﬁding:at
' le§st=oﬁefnitroxyl'radical with the N aﬁomMOﬁ_thei

- AMENDED_SHEET



8. A process for the manufacture of a 'conposition as clainmed in one of
claims 5 to 7, characterized in that at |east one ) - heat
stabilizing conpound including at | east one nitro%gﬁﬁg%g@%%gg%9§%ﬁth the N
atom of the nitroxyl radical formng R rt-'of the ring for preparing a
thermally stable solution of organic péroxide, the tenperature of the
begi nni ng of deconposition of said solution. conprising the stabilizer
being > the tenperature of the beginning ..25 of deconposition of the |
sol ut'i-on not conprising the stabilizer, is added to the.uonganic per oxi de. §
nitroxyl radical forming part of the ring for preparing ' |

a thermally stable solution of organic peroxide, the
temperature of the beginning of decomposition of said

‘solution comprising the stabilizer being > the

5 temperatuie of tﬁe beginning of decompqsitioﬁ Qf the
SOlutibnﬁnot comprising the stabilizer. “ |
6f The composition aérclaimed iﬁ;claim 7.
characterized in that the organid'peroxide ié]choéén'
from‘dialkyl peroxides, hYdroperoxides andftheir salts,

-10 peroxyketals and'peroxyesters.

7.  The composition as cléimed in claim 8,
:chaféqterizad iﬁ that the organic péroxide is dicumyl
pérokide, 3,6,9-triethyl-3;6L9—trimethyl—l?4]7ftriper—
- oxonane o;sﬁhe disodium'Salt of‘;,3— and71,4—bi5(24

15}'hydroxypéroiideprop—Q—yl)beniene; | |

- 8. A process for the manufacture-of'a

ié@mpositiéh'as claimed in one of claims.S-ﬁo 7.
chafaéﬁerized in that at least one N~hetero¢Yclic heat- -
‘ ’st&biiizing éompouﬁd_including at least Qné ni£foxy11
;_éoi'fadical‘With the N atom of the:nitroxYl radicai'formingf
|  part;oﬁ1the‘ring for_pfépariﬁg_a thermaliYVStablé -
f'soiﬁtién.bf_brgaﬁic beroxidé,:ﬁhé ;éﬁperature'ﬁf'the:
: _begihniﬁg‘of decOmposiﬁién’of said solutidnlcoﬁpfising _
"fhé stabilizer being'>_thé temperature of théibéginning_ _--
:_25' of;déﬁomPOSition of thelﬁdluﬁibn not COmpriéing thej_ *

‘étabi$i2er,-is-added‘tO'the;organic‘péfQXide;
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