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@\ (s Ahstract The invention concerns a heat stabiliser of organic peroxides characterised in that it contains at least a nitroxy! radical
¥y
& in its molecule. The invention also concerns a storage-stahle and heat-stable otganic peroxide composition, the method for preparing

o
)

same and uses thereof for modifying polymers.

O (57) Abrégé : La présente invention concerne un stabilisatenr thermique de peroxydes organiques caractérisé en ce qu'il renferme an
moins un radical nitroxyle dans sa molécule. Elle a également pour objet une composition de peroxyde organique stable au stockage
et stable thermiquement, son procédé de préparation ainsi que ses utilisations dans Ia medification des polymares.
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.au dr0|t 5% %@%osag% %é%deﬁg ra %9@% §F3 énﬁﬁgeﬁréygpgfgegle 4.17 ii))
| E;
AL R %’@?’i\%‘gﬁ?%ﬂ\@%%“%*é@%@%v@ L2 EPTORRI AR ERTPEDSIY, D, ok, OM
| Eé ‘EC, E%rﬁmlflper%d@1 wigbeh Gils %bt@ oh'UstBQagleLanliNstaﬁle‘]P KE; -

toward heat .
| . The nse_of'a'solvent, miScible‘with.a (lower)
‘-alkyi»ketone peroxide and exhibiting a-boiling point of.
5__'10 ;betweenfapproximately 185 and 225°C;-for_thermally
.stabilizing organic peroxide has been'disclosed in the
,docnmenthR 1 594 180. ThisadoCument teaches that the
gfeolrent\is7ch09en.from esters,.aidenydee;‘ketones,
:hydrocarbons,'halogenated hydrocarbone'and epoXidee. Tt
' ﬂ:‘ 1Si_aiSO'teaches that in a&dition*to the heat- |

desen51t121ng solvent pyrrolldlne stablllzers can be

"used to render the ketone peroxrdes stable on. storage
o French Appllcatlon FR 2 792 321 dlscloses a

'Vprocess for the - manufacture of a controlled-rheology |

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

| te_whlch in place of the peroxxdes of the state of the
i¥,~1;-f '?e:art or 1n addltlon to the 1atter, stable free radlcals,”'
‘ | esuch as nltrox1des are‘lncorporated 1n the resin to bers
‘={3mod1f1ed 1ntroduced 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

'7}: be made to the publlcatlon by D Grlller and K. Ingold N
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FL, P7 RO RU SD, SE, SG SI, SK SL, TJ, TM TN, %Rwog%“@%r 8@05% Uz,

W YU, ZA, ZM ZW br evet ARl PQ( GH, GM KRLS, M\ - Mz, SD, “SL, ) M ZW,
brevet eurasien (AM AZ, BY, KG Kz, MO, RU, TJ, TM, brevet europeen (AT,
BE, CH, CY, DE, DK, ES, F! , FR, GB, GR, FE, | TLU, MC, NL, PT SE, TR), brevet QOAP1(BF,
B, CECG.C, CM GA G\ GQ GN M, MR NE SN, TD, TG relative a la
qualite d' inventeur (regle 4.J7.iv)) pour US seulenment Publiee : -. avec

rapport de. 1 eggt iRl RORKEH HRT%, 4411 L ONESRG /e RofiadEs i deux

lettres et autres abrevia- I'ons, 's€ referer -at explrcatives

rel atives aux"Ofpek Glemiahr ef\Stafié Prs Raaguls ot AcideteRrbssd 063N R W NUNEr 0
ordinaire de |a Gazette du PCT. (54) Titre : STABI LI SATEUR THERM QUE DE

PEROXYDES O?Gdﬁﬁwis N (57) Abstract: The invention concerns a heat
stabiliser of orgaric peroxides .characterdised in that it contains at |east-
a nitroxyl radical %?Sﬁ rﬁc{lgﬁfsr#bqvgglﬁ Igppefﬁé)fjir?ﬂ?gﬂ@ Very rapidly \@ﬁ\rf*@g.}og}gcegus
storage- st abl gtk BRMnShAR 1% REGRPOGHRLSANHERCH TR Eﬁ% met hod for
preparing e4 sane and ?Jg:%s t her eof p?%trl m@ﬁ‘?‘ﬁ’ﬁﬁ%@?@r@}“ ]/) Abr ege :
La presente i picsptsenmuchmscaiiced polymetiatiions.sThie weactiviey msdoen rkerpadvantyge s
organi ques caracterise gn ¢c qu' it renferrne an noins on radical

ni troxyl e dan8*Qaingeipaaiing theps wg%yié@%?ﬂéﬁﬁﬁﬁdlﬁgmolmr@@thnm%ﬁo%ﬁchi on de
per oxyde or.gapd ﬁ%’ﬂ - S ' Sgﬁ% . pr ocede
de preparati o%é %??g | qu%&s@srb fé |?Cnllé§gt§ %%éesﬂgﬁgbﬁggﬁmg% ti onméglg&’

pol ymeres. 16détwgbiaon 3OMINIEMAR TP3BRiopsianbi | | zer for organi c peroxides. .
Anot her subject matter of the invention is a conposition conprising"
organi ¢ peioxi des Wt ARPiwntCompamydes isbfougé thahaitoxylyrdicals 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




toward heat. The use of a solvent, miscible with,a (lower) alkyl ketone
peroxi de and exhibiting a boiling point of 10 betweg Loxbpatel y 185
and 225C, for thermally stabilizing organic perox?ﬁg Egsﬂgeen di sclosed in
t he docunent FR 1 594 180. Thi s-docunent teaches that the solvent is chosen
fromesters, al dehydes, ketones, hydrocarbons, hal ogenated hydrocarbons and
epoxides. It ‘15 also teaches that, in addjtion to the heat- desensitizing
sol vent, pyrrolidine stabilizers ean be aT/FR02/01500 HEAT STABI LI ZER FOR
ORGANI C PEROXI The. nt..4inventd on. rel at to heat:  use 0. _render
the ketone perox &g’ﬁ “@@gﬁﬁ’«?&wﬁg’?gﬁfaﬁﬂ%ﬂgﬁﬁﬂﬁ@ﬁ%&?&%{?ﬁg%ﬁ%ﬁ&‘ 321
di scl oses a prse&RsBIkioh of BaniepefodtdeHhe tehpRatGRHE i He@Bmidaesl ogy 20. resin
froma honopropyl ene' . or propylene copol yner in which’ inplace of the
peroxi des of tdeeorspasitionof saith eolntien camprisingttie stabitivertheingltethe tampersturstofibl e
free radicals,, .such,as nitroxides, are..incorporated ip the .resjn be
modi 1 ed, 1 nt PHRREHINE o) SeEamARSION 9 FesolHiOn oG FerRRTS g estﬁwwxwdi&eﬁdi cal s
are highly st ) i gentities., -having an..N-O functional group.
Ref er.ence nanggﬁégﬁgﬁﬁ%g 1e'publication by D. Giller and K 1Ingold i v ~~
C.V V.~ i s . ~vMéhtion may-in particular Bbmbitey e st2filiZer] of the coanpiumdof

Chenical Research, 1976, 9, 13-19,. or to that by A Forrester et al.
represented by the formulae (1), (11D) and (11): _



"Organi c Chenmistry of Stable Free Radicals" in Academ c Press, 1965, for
the definition. These .radicals have the property %fN%%%&EEngﬁng rapi dl'y
~with carbonaceous 5 radi.cals resulting fromthe deconposition o A
initiators or resulting fromradical processes, such as radical

pol yneri zations. This reactivity has béen taken advant age of by ,
incorporating these nitroxyl radicals in radical polynerization processes,
'such as the pol ymessi zgtion of sty or acrylategl or processes for the
copol yreri'zati onkz. Hedonpgsition di fication o fbolyi?opylene. 10 The

- Appl i cant Conparig ust foupd t ni t r oxylRz r ad a R@ernal{y
stabilize peroxi meke it Ropti ona to ijncrease the .
stability of thegr er Qn stgg gs. rdiarig tp a fiy pect, the
present inventi.on provides the use an N h

heat - st abi | i zi ng
conmpound i ncluding agel east one nitrjoxyl radical hg N atom of the
nitroxyl radical formng part of the°ring for pr aritg a thermally stable
sol uti on of organi ¢ Beroxi de, the tenperature of the beginning of
deconposi tion of said solution conmpgising the stabil i@er being >-the
tenperature of the beginning of deconposition of théll¥plution not -
~conprising the stabilizer. According to a second aspect, the present -~
“invention provides a conposition 20 conprising organic peroxide(s) which
is/are stabl e on storage and stable towards beat, which conposition '
conpri ses ainl|whasthoRe M gam;CapérRy deiand i easideeng MNihekerocyclic. .
heat -stabi l i zi ng conpound including at |east one nitroxyl radical with the
N at om of tdefhetrenkyl| repdesahtfarnivdgopantaodimt he nangydorapempari ng a
thermally stable solution of organic peroxide, the tenperature of the

begi nni Ag ofu2B Jecbhpesirfonchiosing. sbtemimn eonprdisieg a he stabiliser
-being. > the. tenperature of the beginning of deconposition of the solution
" not conpri sTAG RSt Abi MRFRFUTAERSr ARAQL 1R t PR AR AT THelist esent
~invention H%%XH%?S a process for the m?nufacture of such a conposition
conpri si ng GFUaRT e PRFOXTART s~ WP chSTFSF af® H31AbFE dir T8k and stable -
t owar ds he i ich S .le -one N 30 heterocycli B '
heat - st abi ?%%?ir%a%\lgn%g&ﬂ%%ﬁiﬁﬁgl ﬁ%lgjﬁé g‘?ﬁjrée)lgs a%'nef%lft?}%ai“ﬁferfa%ecaar wWth

g . chain of poly(alkyl {(meth)acrylate), such as : o

ilO "poiy(ﬁéthyl méthacrylate), of polydiene, of polyolefin‘.
7 or'bf_pplystyrene; or a functional group, such as:a.-
cyanorgroﬁp —CN,'an-ester group -COOR, an amide gﬁbup‘
.JCON{R);,'aﬁ-alkOXy1 group_—OR or a phosphonate group
'-f?O(Oﬁig_in_whidh R repreéents a_hydrocarbonacéous.
- ‘;i1S'.lghain haviné_ftdﬁ l £o 9 carbon atoms, and in which Rg,rf
' R6;_R%'and Rg, wﬁichiCahibérideﬁtical or different,'cany-ri
 'be1ch0sep,frdm_£ﬁeAsamé‘family,ﬁf group as that whicﬂ .
‘ﬁas{juét,beeh_enﬁisagéd‘fo;.Rl, Rz, Ry and Ry and,n
'fﬁufﬁhefﬁdré; can'reéreseﬁt a hydroxyl group —QH or. éﬁ-z
'20,f acid groﬁp,.8uch ésf—COOH or -PO(OH), or -SO;H.
_Fﬁrthermpréé X“in-the_fofmﬁla-fIIf) represents a_fi"
5.aiVélent groﬁp ¢£osenjfrom methyiene -CH,-,
_c(oééf(oa*)—, é§rbony1?~c(Qg;, oky‘—of and —CHZ~fjﬁithi ,"

. 2 representing . a monovalent residue chosen from cyano: . - -
G sent -8 mone . S1 en o8



16- Novenber 2005 -2a the N atom of the nitroxyl radical - f or ni ng part of the
ring for. preparing a thermally stable solution ofg g 8aRIePEHO% de, the
t enperature of 'the begi nni ng of decorrp03| tion of said Solution conprising
the stabilizer being > the tenperature t he begi.nni ng of deconposition
of the solution not conprising the sta%ilizer, is added 5 to the organic
peroxi de. Mention may in particular be nade, as heat, .stabilizer, of the
conpounds  T@pr e@é‘?ﬁ@ﬁﬂoy 10, faming acNRIR' ( 1dRoand {0R?): 16 Novenber

2005 3 in which Rl, R2, R3 and R4, which can be identicalior different,
r epr esent SR MTOMR o HEM R dom -QUEN WR° 91 vomidr:; chl ori ne,
brom ne or '(p_ ‘Cg)%aturat ed or unsaturated and | i near, branched or
cyclic —hydr Bohak od%r%}f%%'p lr’sd@?‘ﬁ% Bh 3k orw%%@hﬁreradi cal, a
pol ymer ch r_exanp be a al kyl o
(rre.th)acr;a/#d‘l% %’!}{ suc dlg %% y(ﬁ%ﬁﬁﬁe%t%gb rg’pcﬂydl ene, of
pol yol eki n 1 9{0f &P'Hﬁﬁé tional  grou such cyano
group -CN, an eester groupw{ el%jar"(r)lupgg x&‘fﬁ "@an aI koxyl

“group - CR tfashdthasghenat s rr%lpfrd?p( q?)t@ jcﬂ awlacfbﬁlg&;lproelsents a.

| ~hydrocarbonaceous 15 chain having from1l to 9 carbon at

and in whi ch :
R5, R6 R-1 pnehiR8,gwhish manthe ﬂdieﬁulétadrﬁ) dizf fenendy s can be chosen.

" from the same. fanily of group as that whi ch “has. j ust. been envisaged for

Rl, R2, R3 mamrd¥erandy pHasphwerams eyraagn: r-a @)e0t ra hyﬂn;@lxyqlu ghqup -CH or:
an 20 aC|d group, such. as -000H or -PQ(OH)2 or SCBH
_ _ '”havmng the same meaning as Z.

10 - The compounds represented by the general_i

formula (IV)

R
R1 / 2
“0O—N
é §
Ra

(v}

| in which'Ri, Ra, R; and R;, which ceﬁ bé ideﬁtieei or:
‘L.dlfferent have the same meanlng as those used for the‘
15‘ formulae (I) to. (III) and Y represents a dlvalent group
fchosen:froﬁ: | | |
©-0C(0) ~(CRsRo) a=C (0) 0=,
“NH- (CR4Rp) (NH-, |
 “NHC (0} - (CRaRy) oC (0) NI~
20‘ - , 75;{ —O;; Ra end‘Rb whieh are identieel-ef;:'
'differenﬁ represent a hydrogen atom or a 11nearher@

branched alkyl radlcal hav1ng a: number of carbon atoms



Furthernmore, X in the forrmula (I1l) represents a ' di val ent group chosen. '
from nmethylene -CH2-, -C (OR) (OR ) -, carbonyl . %1 ser PHYs5-0- and:
-CHzZ -, . with .Z representing a nonoval ent resi due chosen from cyano. 16
Noverber 2005 -CN, hydroxyl: -OH amino: -NRR , -al koxy: -OR, iminoyl:
-N=CRR , carboxylate: -0OC(O-R or am de: -NHR-C(O)R‘ groups, in which R
and R, which are identical or different, represent a hydrogen atom a

| i near or br%@% ag Kyl 1gr&p& av, [égﬂt% at ons rangi ng
from1l to 20, or a benzyl a! grou %rentq% orlm(i}'lr‘l‘ g 1)y, X ,
can. al so repraseiig afﬂqﬂ,paprtq@tge gr oup: -OP(OR'R'"'- with R" and R''having
the sane neaning as Z. 10 The conpounds represented by the general formula

(1V) in whi aeRa1RR, bREIdEnhdid aMiddt Gadig igdantical . or different,
have the sane neaning as those..used:for the. 15 formulae (1) to. (Il I) -and
Y represents a dival erRcgnalimg &g tHRe iandégdfdonhiieh a@de didenttc«cal -

chosen from -OC (0) (CRaRb) -C (O O NH (CRaRb) nNH,. -NHC (O (CRaRb)
-C. (0) NH  thi ffammamds effr esestrad Momogen @Wom @rt,heﬂ Iclaﬁ‘@:l’OLIIﬁls :
branched al kyI radi cal . having a nunber. of carbon atons .16 Novenber 2005
rangi ng fromickeling sevensel éq@rtesemls r@r@h@ﬁtl@gersuqfaﬁgr,ngofﬂ om0 to 20,

- 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 .€11~
_,{__2Q- -rce:pz_"esent:S'a\n'-'“ORl]_r fhﬁﬂhz or: —NRlﬂhj radlcal where Rll"'
o represents a linear or branched alkyl radlcal hav1ng a‘?i
.number of carbon atems ranglng from 1 to 12 a. Cy{hg

'r'alkoxyalkyl radlcal a cyclohexyl radlcal A benzyl




~may also be suitable as heat stabilizer. "~According to the i nvention, ‘in
addition to 5 the conpounds cif. general fornula (H%)Noggmggrcggggunds
~including several nitroxyl radicals, such as, for exanple, those
represented by the general fornula (V) may al so. be suitabl e as heat
“stabilizer: 10 in which Rl, R2, R3 and R4, which can be identical or
" different, have the sanme neaning.as those -of- the . preceding formul ae (1)
to (1V), 2lrkdiealjnkegRenpt weencals & @9 12@adRanepresent s an al kyl ene
group-having a nunber of ‘carbon atons ranging, from.2 to- 12 which can
be. i nterruptedsby- aﬂtIEPlDErldNRleremﬂdmeRhﬁddRﬂp&hﬂg R@.hudeogen atom
an al kyl group having -anunber of- carbon ...atons of between.1 and 12,,.
a cycloal kythgr sahe BAAOLR0 AspResEmMS, aﬁ‘urtla?;mqre NHR1 22 so ENRAZ2R13
radi cal where -Rl11 represents a linear or branched al kyl radical-.having a.
number of cBPEBRR&FoABL Wakhi ﬁBe PisFegeno atem which Cexrrigiskoeal kyl
,rad|cal,5 4 cyﬁloh xyI radég 'oa benz%_ 16 November 2005 radical,
. a phenyP radi a ?BIyFmF FE&@ betgrosys: G6C6rRELFRY FEACH GAR  esi due
~and R12 and %g%tg allthg sane _nmeaning as. Rl1l and, furthernore, can also
form together “andowit hCPRBAPEr 65e " ¥E6M whi ch carri es them a 5-, 6-

l-or 7- nenbered heteroc¥ﬁglgoﬁgghgal W@l%@n%§gl 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 pertieuler}'mention may be made, as .
Acompounds of general formula (III), of 2, 2 6,6- ""

‘ 2C. 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~ plperldrnyloxy,g
commonly referred to as 4 methoxy TEMPO orn4—oxo;h

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

:‘follow1ng formula



addltlonally conprise an oxygen. The conpounds of general formula (V)
general ly used are those obtained by oxidation of ;afidiesusy Gdey Cba
“under the nanme Chi masorb 944, where 10 Rl, R2, R3-and R4 each denoting a
met hyl group, R9 an -al kylene group conprjsing 6 carbon atons, Q
representing an. .--N (O - -C8H11 radi cal gnd 7 being an integer between

2.and 4. The preferred conpounds of general fornula 15 .(1I1) are those for

which Rl, R2, R3 and R4 each d@&gt@ met hyl group;. R5, R6, R7 and R8 each
represent a hydrogen at om and -CHzZ- group. In particular, nention nay
be made, . as conpounds of . genera. | | a (III) of 2,2,6,6 20.

tetranethyl-l-plperldlnyloxy ogennral | #gp nane TEMPQO,
ayxy, sol'd under the nane

4- hydr oxy- 2, 2, 6, 6-tetranet hyl - 1-pipeyi di ny
4- hydr oxy- TEMPO, 4- et hoxy- 2, 2Cﬁ3 -\ et ranet
referred to as 4-nethoxy- TENPO or 4y oxo- 2
2,2,6, 6,tetranethy|-|-p|per|d|nyloxy? generally referred to as
4- oxo--TENPO The conpounds of general forrmula (111) which are

particularly erred .are 0s res nted b the follomnng formul a: 16
November ZOOSQH%ECQI% ;Q% C%ﬂ %rom 17t 3 0.

o The compounds such as 2,2,5,5- tetramethyl -1
pyrrelidlgyloxy, sold under the trade_name.PROXYL1
,r'5'_ i;§iberidiny1Qxy—2,2,6,6-tetramethy1—4—[(l»exoo¢ta—
| -fdecyl)oxy], 1—piperidinyloxy;4 4--((1, lO—decahediyl)—
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.

| --1-piper idinyloxy, comonly




~H3" 0 C}B'mﬁth'n-being able to vary from1l to 20. The conpounds such as
' 2,2,5 5--tetranethyl -1 pyrrolidinyl oxy, sold unde ge trade.
nane. PROXYL., .1 piperidinyloxy-2,2,6,6- tetraneth;P Y??b%§o%%Q% decyl)
- oxy] , 1-piperidinyloxy--4, 4'-- ((1, 10-decanediyl -
- bis(oxy)bis(.2,2,6,6--tetramethyl). nitgoxide, sold under t he Irade nane
CXA 5415 by Ci ba Speci.alty Chemcal, SO
2,2,6,6-tetranet hyl - 4- hydroxyplperldlne | -oxyl . nono- 10 phosphonate or
3-carboxy-2,2,5,5-tetranethy| ... pyrrolidinyloxy (commonly referred to a
3-c.arboxy- . Proxyl) are also preferred. 16 Novenber 2005 The anmpbunt of
heat stabilizer present in the 'stable organic peroxide conposition
according to the -invention is preferably between 0.1 and 99% by wei ght
and advant ageously between 0.2 and 30% Mention.may in. particular be nmade,
as organic peroxides, of dialkyl peroxides, hydroperoxides and their
salts, peroxyketals and peroxyesters. Dial kyl peroxides, in. particular
cycllc di al kyl peroxides deriving fromthe oxidation of ketones,
per oxyketal s and hydroperOX|des are particularly preferred. Mention nay be
made, as exanpl es of dial kyl per oxi des, of
2,5--dinethyl-2,5-di(tert-butyl peroxy)hex- 3--yne,, di (tert-butyl):
_peroxi de.. di (tert amiyé . am@@ﬁ6XbﬂeheateétabﬂtheﬁUﬁ%és@ﬁﬁoihdéhe
.dl(tert butylperoxylso '
© '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 in particular be made, as organic
-peroxides, of dialkyl peroxides, hydroperoxides and
-theif'salts. Perdxyketalsland perdxyesters 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
:3~yne dl(tert butyl} perox1de, dl(tert amyl) perox1de.
B tert butyl cumyl perox1de, dl(tert—butylperoxylso~
;propyl)benzene, 2 5 dlmethyl 2 5- dl(tert—
o butylperoxy}hexane dlcumyl peroxlde or 3 6,9- trlethyl—
=3 6 9 trlmethyl 1, 4 7 trlperoxonane |
‘f Mentlon may be made as examples . ofe
lfperoxyesters, of tert butyl peroxybenzoate tert butyl,  '
ﬂ;peroxyacetate, tert butyl peroxy 3 5,5- tr1methyl~
ﬁ-hexanoate 2 5 dlmethyl 2,5- dl(benzoylperoxy)hexane,:
"Hf]oo tert butyl O (2 ethylhexyl) monoperoxycarbonate, OO—;"-

'-'nitert butyl 0 1sopropyl monoperoxycarbonate, -00- tert—,7f



~propyl) bent ene,. 2 5-dinmethyl-2., '5-di (tert butyl peroxy)hexane, .di cunyl
peroxide-.or'3,6,9-triethyl- 3,6,9-trinmethyl-1,4, {¢t gbeerbxenapgs Mention
.may be nade, as exanples .of. peroxyesters, of tert'-butyl o

per oxyberi zoae, tent-butyl :peroxyacetate,. tert-butyl

. peroxy--3,5,5-trinmethyl-- hexanoate, 2;5-dinethyl:-2,5-di

(be' nzoyl per oxy) hexane, O00-tert-butyl :O (2-e thyl hexyl). :

nmonoper oxy @éaviofat (€, - ey 1 hteentl- )b mtod o ricsopreaoiydnaten o pereaiearpionat e; .
-00'--tert 16 Novenber 2005 9 anyl O (2-ethyl hexyl) nongperoxycarbonate,

tert - but yl BESOSALiSEMFREe, TesTi-nawll Qearcony-2-2tdntdexanaat e,
tert-butyl pero_xy-.2-et hyl hexanoate, tert-amyl peroxy- 2-ethyhhexanoate

(Luper ox 5FSF.CBUVdi ReMeyy 2 s tipyiiesiana e ariey tramdy irseine- (Luper ox
256), 3,6,9-triethyl--1,4,7-triperoxqQnane, tert-butyl: peroxypivalate
(Luper ox lfwyiﬁ?%%e ol Nal'ate, %erABRYY per oxyneodecanoat e,
S hydr oy BT R S R T oD LREHERor Xy be made, as
v oper oxP a2 B RN o Py e e hERe, e et
- di i sopropyedzeng vENBRRY AT RRRIYOX d8M75), tert-amyl
' peroxypivalate, tért—butyl peroxyneodecanoate, tert-
| amyl peroxyneodecanoate, D—cumyi peroxyneodecanocate 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'thg disodium salt of 1,3- and 1,4-bis{2-hydro-
perdxideprpp—2~yl}benzene. |
.20  ' :' 7f Mention maylbe ﬁade, és-peroxyketéls, of
~ Héthyl.3,3—di(tert~bﬁtylper0xy)butyfaté, ethyl 3;3~,_'
.”'.di(tertéamylpéroxy)butyrate}:n¥bﬁtyl 4,4—di(ﬁert-.
 bgty1pérpxy)vé1erate,-2,2fdi(teft—buﬁylperoxy)butane,_ 
 11,lf&i(tert~bu;y1pef0xy)E?ciohekane,_1,1—di{tert— i
: .25'_ butylper¢xyi—3,5,s—t;imethyléyclohexane'o?-1;1—di(;ertf l-.:--
"émylberoxy)cyclohéxane.l | - |
Peroxyesters, éuCh‘as Luperox'575r{tert—amYl ,
Jpefbxy—z—ethylhexanoaﬁe)y Luﬁérqx 256 (2,5¥diﬁethyl—'

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



15 dii sopropyl benzene di hydr operoxi de or para- nenthyl hydr oper oxi de: " -
Mention may be made, as hydroperoxi de salts, t of 1 3-,
and 1, 4-bi s(2--hydro- peroxide. prop-2- yI)benzene EgomgbﬁﬂﬁéH”béﬁﬁ

3,3-di(tert--butyl peroxy)butyrate, ethyl 3,3 Mention naybe made, as

‘peroxyketals, di(tert-anylperoxy)butyq@te n--butyl 4 4- dl(tert

"butyl peroxy)val erate, 2,2-di(tert'-butyl peroxy) but ane,

1,1-di(tert- butylperoxy)c cl ohexane, 1,1-di(tert 25
but yI per oxy)+eF, Q?QI%Iﬂﬁﬁ%ﬁigkﬁ%ﬂﬂﬁﬁhna?ﬁqﬁ}ﬁ}Qﬁ ] tererage

anyl per ox cl ohexane Per ox sters such as. Luper ox.575 tert-a

oy oy 5. MEREREIGR H2LoN AR S B o) Advan- "

2,5-di (2- et@ylhexqpoygferoxy)hexane) and Luperox 11M75 16 hbvenber 2005 10
(tert-butyl"39&°SRYS VARt B requiring a storage d tenperature below

anbi ent tenperature Slrhtee acéde/%aaﬁletca eq}b(s# y. ectp ogrg@@(%gdﬂg%o& de

COﬂpOSItIOﬂ accordin aspec e |1 nventi on tan also

conpri se CeRyegkieRal angHEnFﬁ tﬁ@%@én@i@ﬁte&ﬁzsié@ liquid
phlegnatlzers organlc sol vent s, pO yneric carriers or organlc carriers.

Thi s or ganidmpefied %nﬁmczﬁiél Qly Gah@ddidianald Yo T8RP ESLePHE OF nNDre

.10 additives, such as anticaking agents, antioxidants, pi gnent's or dyes,
“and netal - sggﬂﬂit@hﬂuymaﬁﬁﬁézssns&ganlc solvents, polymeric

carriers or organic carriers. This organic peroxide'
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




as DTPA (sodium di et hyl enetri am nepent aacetate) or EDTA (sodi um

et hyl enedi am netetraacetate). Mention may be madeg fSvexBOP! €085 15
conposi tion according to the second aspect of the invention, of the
conposition. conprising the disodiumsalt of 1,3- and 1, 4--b|s(2-

hydr oxyper oxi depr op- 2-yl ) benzene, astagillzer used accordlng to the present
invention, in particular 20 TEMPO, and~a netal -sequestering agent, such.
as EDTA. The process for the preparation of the organic peroxide

conposi ti oncBceler dimgenioiahenaedendisubjfent mmtitfgrinef pdlliymeirgvent i on may
conprise adding_a-sufficient amount 25 of the heat stabilizer(s) to the
organi c per $2R8d°oFoMB¥ 18t RBXEAsudarThe wedposit the decormpagtionls
Novenber . 200 11_of the invention may be used -for nodifying pol yners.
Menti on nay® Pﬁ‘éﬂﬂ%ﬁraﬁnbeaﬁﬁaéuéﬁrt AE BEdEREEERYENERA éfldp'éﬁ?rrers in
particul ar of grafti_ng of .polynmers, such as,

dth
for. exanplgra%%éxgro P?ﬁ¥§ggﬁ pﬁﬁ?Br@ﬁylgﬁe ﬁﬁ?ﬁpﬁﬁkthé anhydri de.

EXPERIN@NI u X101 = _ .(tert--butyl peroxy).
- hexane 10bfupero§ 5328°l¥p508¥§%P8rW}gﬁt?%bg?Sxﬁpggngéﬁr)benzene Luper ox.
331Mb0 = 1, 1-di(tert-butyl peroxy). Luperox TBH70X* = tert-butyl.
hydroperOX|de TEMPO 2,2, 6, 6-tetranethyl--1- piperidinyloxy AF845.

1- pi peri: dlﬁxbgﬁyMgNTAg pafy 6--tetranethyl--4- [ (1-oxo-

Luperox 101 = 2,5—dimethyle2,5—di(tert~bﬁtylperdxy)—

) hegene
10'7Lupefok 802.= i,4fbis(teftfbutylperoﬁyisopropyl)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(0Xy)blS(2 2,6,6- tetramethyl) n1trox1de
S 14% solutlon 1n 1sododecane o |
A. 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.



15 octadecyl)oxy ] C XA 5415: 1 --plperldlnyloxy 4,4.'-((1,10- decanedlyl)
birs(oX )bis(2,2,6,6-tetranethyl) nitroxide 14% I I.N5qhgododecane..
The beneficial effect. of-th stabiliz.ers 20 ( TEMPX %0‘%@%@’“ 29032A 5415)
on the deconposition .tenperature of the vari ous organi c' peroxides is :

“illustrated in table i. 16 Novenber 20¢5 12 Organic perOX|de or Peroxide/

Tenperatdre of the m xturestabilizer ratio beginning of by
massdeconposi tion (C) Luperox 101-120 LUperox-lol + TEMPOL0125 Luperox 101

+ AF 8453130 Luperox 802--120 LUperox 802 F TENPOLI2130 tuperox—862—+ AF
8454130 LypePb%>BE2 PFTCKAI54954130 LEBEFHHIY31VE0-TROOEaPEr0X B33ING0 +
TEMPO65115 {. Luper oxunibBIHF@X- 190 Lupet4u TEBEFOXat: TEMPOB2Q5ndABL B¢l Prioduct s
~used for. |the deconposi tion b . -
: . i - Y MAss decomposition (°C)
Luperox 101 . - : 120
Luperox 101 + TEMPO 10 . 125
| Luperox 101 + AF 845 3 1 130
Luperox 802 : ' - 120
1 Luperox 802 + TEMPO - 12 : . 130
Luperox 802 + AF 845 ' 4 ] 130
Luperox 802 + CXA 5415 4 130
Luperox 331M50 , - | 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)r
o - ‘ -Organic peroxide: 2;5—dimethyl—2;S—di(tert-butYl-
| -perexy)hexanele Luperox lOl (peroxide content 95%)

- 'Stabilizer: TEMPO

le’._Egberimemtal‘proeedure_

.The polypropylene;is-decomposed in‘a_
rceretating rwinescrem extruder of Erabender type 'Thisf
~ertruder cemprises 4lzones'zl:to z4, ‘the respectlve
.TtemPEratures of whlch are 200°C/220°C/220°C/180°C Their7:

-;1$1ﬂlextru51on rate at the~outlet of zone Z4 depends on therfu
o 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

-lVZQd accordlng £6. ISO Standard 178) and by the value of the.-




~ Pol ypropylene with an MFI of 3.3 (230C/ 2.16 kg) Organic peroxide:

2,.5-dinethyl-2,5-di(ter.t-butyl peroxy)hexane - Lupeidrentel (Rersoxi de

. content 95% Stabilizer: TEMPO 10 ..Experinental procedure The

~pol ypropyl ene, is deconposed in a corqtating tw n-screw extruder

-~ of . Brabender type. This extruder com}gi ses 4 zones.Zl1 to Z4, the
respective tenperatures, of which are 200C 220C/ 220C/ 180C. The 15.

. ex. trusi ohreatpy dtmptdre: dudd et (nedasaored a4 eperds-ardie scres speed; it
typically varies from4.5 to 5kg/h. The lace is granul ated. after cooling.
The productStandsat dcterliefdd by the MFI val ue (neasured at 230C, 2.16 kg),

.by the value of the nodulus (neasured 20, according to. |SO Standard 178)

~and by the value of tH¢ BPIGHECTO0F IRAURad |50 ithadiorenft (@reasured
at - 23C accor dic‘P .to 1SQ: %%\%ndard 179/ 1 eA) .. The pol ypropyl ene is reduced to
the form ofP% w P EAUETPD e Ut SHe, on 5 organic

) per oxi dg and on .TEMPO i s. é:lsorageod. . ads(fs‘r}jpthi}ﬁoi{ t%e acetone is '
evapor at ed At e PPl st opytené: b readIsAeE dFe-9% i ntroduced via -
~-a .hopper i gﬁng (7 T |ts..ehtained. with regard to 10 ' '
deconposi tirldtc_)o{'rjlS of t o(jél’p.rz%% earé%cgrﬁés.géstea‘%%o%za&negi cac{lr?{;otskll ion according to
g3

the inventi AsUEm ized g iadabla 'ﬂ':&ﬁfﬁ."’éﬁs@ JC-Tyh ary4 ed ‘out
'f_rom,organigsgjﬂ!L per(])%:ide and TEMPO conposi tli ons, e?“elgts exacfrép e l5 was
. a hopper into zone 1 (2Z1). :

~ The resﬁltsrobtained with regard to
10 decomposition of the problem with a stabilizing
composition according to'the inﬁeﬁtion are summarized
in table 1T (examples:B and 4 carried out from organic
peroxide and TEMPO compositiéns; whe;eas example 5 was

carried out by diépersing the peroxide and the TEMPO

15 separately over the polypropylene powder) .

Example | Peroxide] TEMPO TEMPO/ | MFI Modulus | Notched
: (ppm) (ppm} .PerOXide  (dg)min) {MPa)} | Charpy
: ﬁolar . R ' - impact
ratio ‘. - | Energy at
N ' 239C .
_ : : , (kJ/m)
1 0 0 - 3.3° 1270 | - 3.1
2 500 0 0. 33.4 1170 2.3
3 500% | 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)ﬂbased-Qn‘organic-,_-
. peroxide and on TEMPO _
200 '. TABLE IT
N The-incbrpdtatibn of_a compositiQn-based on

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



carried out by di spersing the peroxide and the TEMPO 15 separately over the
pol ypr opyl ene’ powder). Exanpl ePer oxi deTEMPOTEMPQ ' S
(ppm (ppm Per oxi de(dg/ mi n) (MPa) Charily nol ari rrpactl\f:ér g@%’“&ngﬁt&%%t 23C

(kJ/ ?nz) 100-3.3'12703.1 250000. 033.411702. .3 3500*25*0. 125.8. 1170.2.6
42000*1020*1. 023. 611802. 7 52000*102011623.5.11802.7 * User of a corrp05| tion
(preni x) based on organic .peroxi de and on TEMPO 20 TABLE ||

The- Incorp@tapbgel@&eat@om&m l20B N RHOais: Reneyide g, on

ni troxide,,.. such..as TEMPO nmkes 16 Novenmber 2005 . i{ possible to
obtain a pdlhyialscoayiﬁemetw th ba trewe i mpkbew pridvge tan et rathgitiedy | npact

property while retaining the sanme stiffness. Conparison of exanples 4 and 5
clearly shohs shat thé fiisessl. &oppemixonesifl tescamplepr dperid &s i dentical to .
t hose obtained fromthe constituents used 'separ ately. 16 Noverrber 2005 15
WHAT |'S CLALRBDlySshows that the use of a premix results in o

-5 propertles,ldentlcal to those obtained from the

' constituents used separately.




‘|dent|caI5 oF
-that for R%I R% % % R4 an furthernore,
r‘group CH or an aC|d group,

The use of an N- heterocyclic. heat. stabilizing conpound including at | east
one nitroxyl radical with the N atom of the nltrQ%ykotggbgalzﬁggning part
of the.ring for preparing a thermally stable solution organi c
peroxide, the tenperature of the beginpgng of deconposition of said
solution conprising the stabilizer being > the tenperature of the

begi nning 10 of deconposition of the solution not'conprising the

~stabilizer. 2. The use as clained. in claim1, characterized in that the
heat stabilizer is represented by at |east one of the follow ng fornulae

15 (1) (11) and. (1L1) in. whi ofeRl, TRGLABRmmArR4, . whicH can be
identical or 20 different, represent a hydrogén atom a hal ogen. atom.

saturated or.unsaturated and |linear, ‘branched or cyclic 16 Novenber 2005 16 -

e hydrocarbonaceous. group, such as an al kyl- or phenyl radical, a polymer
chain or a functional droupThsuvlseasf ancyaibetgroayciCN haatest er group

~COOR, an am de group CON(R) 2,,  an al koxyl- group -OR or a phosphonate

group 5 PC(éﬁF %H?QQqqa&Q§§§nﬂPﬁéu§lW@dﬁ@céﬁb@ﬁa@é@uslchaxﬁl haVIng
from1to on at32$1 in_which R5, , R7 and R8, which can be -
QEEanQtGWogént@@bﬁﬂFﬁéxganﬁaﬂaﬁﬁﬂyf@FmgﬁGUp as -

rAnd. 8ﬁ preparing a t%ermalagp;ggggt a hyerXy|.

solutlon of organlc peroxide, the temperature of the
beglnnlng of decomp031tlon of sald solutlon comprlslng
the stablllzer belng > the temperature of the beglnnlng
'10 of decomposrtlon of the solution not’ comprlslng the
stabilizer.
2.  The use as‘claiﬁed_ih_claim 1,
Characteriaed‘ih that the heat stabilizer is
'represented‘byiat 1ea5t one ‘of the following‘formulae

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

X, Rg
Ry
A

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

r-saturated or unsaturated and llnear branched or - cycllco.
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as -COOH or -PQ(OH)2 or -S03H, X in the fornula (I11), representing: a

di val ent group chosen from net hyl ene - CH2-, onyI -C
(O -, oxy -0- and -CHZ 15 with Z representlng Cﬁ%nﬁ8vg%8ﬁF ?@éldue chosen
fromcyano (-CN), hydroxyl (-OH), an1ng6( NRR ), alkoxy (-OR)., imnoyl
(-N=CRR ), carboxylate (-OC(O-R) or amde (-NHR-C(O R ) groups and.
wth.R and R, which are identical or different, 20 representing a hydrogen
atom a linear or'branched al kyl group having a nunber. of carbon atons :

‘ranging. from.1 to 20, or a benzyl.or phenyl group, or a phosphonate -gr oup
- 0P (O . R'R' 1igidid 3 raseshaR diRaN i 1aS - Zuckd 2Nowanbeky20Q5 bhedyl. - The use

as claimed in claim?2', characterized in that the heat stablllzer IS ‘
represented hpdikalf, olal owilythefrorhaliar orCaQtiddatd on@15 g@iddipi hch keing able-

to vary from1 to 20. 4. The use as clained in claim2, characterized in

t hat the heat stvamd igzenn sChosen est@erf gooup -COOR, an amide group
2,2,6, 6- tetranethyl-l-plperldlniloxy 4- hydroxy 2., 2, 6,
6-tetram net hﬁON(R)pv peri alkgkukyguonet heRyor a phosphonate group

2, 2 6, 6-t traneth -| - pi peri.di nyl oxy, 4- oxo-2, 2, 6, 6.
% d%. 2, p E R,re%resgntlng a hyarocarbonaceous 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 (foﬁ), amino (-NR°R'),
_ alkoxy'(—ORO), 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 haV1ng 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.
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tetranet hyl -1 -pi peridinyloxy, 2,2,5,5. -tetranmethyl-1- pyrrolidinyl oxy,

bi s(1-oxyl-2,2,6,6-tetra 15. nethyl pi peri di n-4-yl ebacat e,
2,2,6,6-tetramet hyl 4-..hydroxypi peridi ne-i-oxyl #§n§8ﬁ8§%ﬁ5n%9%50r
3-carboxy- 2, 2,5, 5-tetranet hyl pyrrolidigyloxy. .5 A conposition conprising
organic .peroxide(s). which is./are stable on storage and stable 2.0
toward-heat., characterized in that it conprises at |east one organic
peroxi de and at | east- one’ -N-heterocyclic heat-stabilizing conpound
dincluding at |east - one.nitroxyl radical with the.N atom of the 16 Novenber
2005 18 nitroxyl radical. fofhengspaat olathedringciatmpeeparing a :
thermal |y stable solution of organic peroxide, the tenperature of the

begi nni ng ofchécéﬁﬁggiﬂﬁdnloftbatdthsohaatOﬂt@bmﬁmzerngsthe stabilizer -
being > the tenperature of the i nning: of deconposition of the L
sol ution not *EBRPFPEFAE Pﬁetbﬁaﬁpﬂgﬁﬁing6f0ﬂm@1@onp05|tlon as claimed’in
~claim7, characterizedin that the organi c peroxide is chosen fron1d|alkyl
perOX|des hydr oper oxi des and their salts, 10 peroxyketals and :
peroxyesters. 7. The conp05|éhon Haclalned inclaim8, characterized in-
that the organic peroxide is c nyl peroxi de, o
3,6,9-triethyl-3,6, 9- trlnethyl triper _oxonane or the disodium salt

of 1.3 and 1,4-bis(2 - "'o-—-N —0—C—— CoHnst

g

- CHi”

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
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15 hydr oxyper oxi depr op-2-yl ) benzene. 8. A process for the manufacture of a
‘conposition as clainmed in one of clains 5 to 7, ' b that at

| east one N-heterocyclic heat stabilizing conpou%§a$§§%ﬁ%%%§ﬂgyyleast one
nitroxyl 20 radical with the N atonloflghe nitroxyl radical formng

part-'of the ring for preparing a thermally stable solution. of organic

peroxi de, the tenperature of the begi nning of deconposition of said

solution. conprising the -stabilizer being > the tenperature of the _ , |
begi nning ..25 of deconposition of the solution not conpni%ing the : ) |

stabilizer, iStadded rRdikal Fogalng PAFeXbdethe 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 temperature of the beginning of decomposition pf the

SOlutibnunot comprising the stabilizer.

6. The composition as claimed in claim 7,
characterized in that the organic peroxide is]choéén'

from dialkyl peroxides, hYdroperoxides and their salts,

-10 peroxyketals and'peroxyesters.

7. The composition as claimed 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 solution.coﬁpfising-_
"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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