- e3et FRESAZOBY 1- 22474 Stabi | i zed medi um and hi gh vol tage cabl e

i nsul ation conposition The invention relates to a pol yet hyl it on
for use as insulation for wire and cabl e that has inproved @@Wﬂ@m‘mmmlm

“ resistance. The stabilized conposition is suitable for use e
i nsul ati on of nedi um and hi gh vol t age power cabl es. |nsul ati on ¢3fPositions

general ly include a polyethylene, a peroxide crosslinking
stabilizer. Polyners containing peroxides are vul nerabl e tam@mmmwﬂ Mﬂmw. to
. e

pr emat urgasm%%baﬁh%m@wuaaa cHHIB ifktiBR cBpbUfibRn ProCE .

sever al r Ich MUSt De Consi dere en maki ng the cHeP®¥ of an
appropriate stabilizing system These factors include the crosslinking
speed and the degree of crosslinking, resistance to scorch at extrusion

t enper at Uiecigventionirelatasito apolygthyisne sempegitiemfar ase ge dpetatipe forpvresng catle af t er
hi gh t enpgr RiUrBrélektdorch Pedistaf@l TAB sidilkb@ coHMbYdMdn 8 @uﬁm@f&m? 3s/2bgB
degree of cleanliness. US Patent 6,191,230 described a pol yethyl ene
conposi tingatiesrfanedivig aad highoolacs POWeNaablesa substit ut ed hydr oqui none,
4,4' -thiobis(2-nethyl-6 -tert.-butyl phenol); 4,4'-thiobis(2

-tert.butyl -5-nmet hyl phenol); or mxtures thereof. In order to renove

el ect r oclopulaiian campaspions geeerahaclpds apelyathwlienens paioxide caessinkinrgragers 8pd 54

describ bt QN t he
o3 sz PERmers BrRRRhG parorszﬂlleg %F&leﬁ&%g!lsgﬁggﬁbﬁ, it BiehRie

crossli Q& agent “and/or the“stabilizer are into a low density
pol yet hy¢resginking @cCWENG guringihe extEusioroPrecess:i fi cat i on process. d eanl i ness
is acritical paraneter and there is still a need to provide clean

insulating material containin .ogol yet hyl ene crosslinkabl e conpositions
whi ch cahhese aessqued kewfacters inRtbgfcopsidengd whencnaidng theldhage afidny et

show ng S it I, N éajé}g,
i npr ovedgep?nglrm%fibtggmﬁ_gé gfs?éT ﬁg%&géagﬁﬂg?'ﬁﬁ%ﬁ%? rﬁgs%mﬁﬁggﬁ)él qui t@tggjggﬁgzi ng
syst em of crosslinking resistan¢eipeasprcyrat ﬁéﬂr@ﬁl@ttwe&até@ﬁpﬁgplﬁﬂbﬁt%n@|0f sing (a) a
pol yet hy - - B D L O j ¥ L84+ t
B moapher E opicel popRRRE R I A g e BN QoAb bR RO TREL g
a nel ti ngprisee gnd ghighwdegreeokeleanlinespheri ¢ pressure are e.g. phenols as
described in US 4,759, 862 and US 4, 857,572, phenols as described in US
5,008,459 or m xtures of said phenols; mxtures containing an aromatic

ani ne andS &apve Bol91830esenkhasaiplyetudens camperitpn cpRtainiag As seyeh ttibitor a

i nhi bi t og)) hVarddiftmed AL r{pedu , - Q44 ai ni ng
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5, 008, 450utylf&methylnhgnely angiiuresdhergeh and US 4, 857,572 the scorch inhibitor
is a conpound of formula OHR | ~ CHZ-S-RZi Ra CHZ-S-R3 | wherein R is
C, - ZQal ke/l or C,_ZQal kyl which is substituted by phenyl K C2 2oal kenyl,
C3_20al kinryder tesemapvreigairacpnduiing ippuriies tha Guroppen BagniApRigation ndependent | y
of the Otb 63154 descridtadldroceds topraané KpolyetHyfeheicompabisibh WhtRBy e t he
follow ng radicals: phenyl, one or two hydroxyl % cyang, fornyl, "acetyl)

- O CORS; ¢rpeslinking: aggpta rthe stabilizer are blended int6 a’low density polyethylene after

being subjected to a purification process.

Cleanliness is a critical parameter and there is still 2 need to provide clean insulating
material containing polyethylene crosslinkable compositions which can be extruded with a
minimum of premature crosslinking and yet showing a sufficient crosslinking speed.

It has now been found that an improved insulation material can be obtained by using a liquid

stabilizing system.



~ C2_2oal kenyl or C3_2oal ki nyl; C5_~qycl oal kyl or C5_~cycl oal kyl which is
substituted. by hydroxyl; phenyl, 4-chlorophenyl, 2-nmethoxycarbonyl phenyl,
p-tolyl, 1,3-benzthiazol-2-yl, or -(CHRs)~COOR or -{CHRB)~CONReR9 with n
~is 1 or 2, Rsis hydrogen or C~_ealkyl, R is C, _2oalkyl, C, _2oal kyl which
is interrupted by one to five Oor S, -@& ~cycl oal kyl, phenyl, benzyl,
tolyl) R8 and RO are hydrogen or C~_eal kyl; R4 is hydrogen or nethyl. -3
C~-zoal kyl radicals are, for exanple, net hyI et hyl, n-propyl, isopropyl,
n-butyl 1Th§§QheWEMﬂxon rte%ﬂésto@édfﬁposﬂroﬁ%mﬂnsmgsopenty| n-hexyl, n-heptyl,
1, 1-di rret hyl butyl, n-octyl, 2-ethyl hexyl, i sooctyl {|sorrer|c m xt ure of
primary @ct)?IF)oythWﬁﬂ?y , tert.-nonyl (isoneric mxture), n-decyl,

1, 1,3, 37het %%demywlhao.h?%%m I%g %&md&éi&%b °cta%£moémeﬁ@weséwexwe
contalnl g as nmain componen 5- hexanet hyl hexyl and

1, 1, 4, 6,(®- p@ntsganinpenesige- 4-yl ), n-tetradecyl, n-hexadecyl, n-octadecyl or
n- ei cosyl Cz_zoal kenyl radicals are, for exarrpl e, vinyl, aI |yl
(prop-2-enyl), but-3-enyl, pent-4-enyl, hex-5-enyl, oct-7-enyl, dec-9-enyl
or dodedScoichanlyibitorgihhyihg agneitiref paimtdaglowCE0 20 at aﬁmgppher’mprea:twe aree.gf or

exanpl e, AUt - 3l i -inyl, dec-9-inyl,

dodec- 1fh8h@$%§%¥l{scrr§§§éq §§ 4")%% 88%?;@5{%4’?@7 ??\%I octadec-17-inyl or

ei cos- 19>hen<yl’s as despipegyt USS, (m&ell@we'dixtufﬁs Sfsaid pi@nlogsl radicals are, for
exanpl e, 0 I Vo nonyl, and
in partlnal gtérs %&g% Mh%aﬁ%?é@%%pﬁ%gra g%.?@élllég de%éﬁéel%ﬁﬁpegds 8§/¥'§hgnyl are)

f or exarihledern&stoydh)inipbitarealby includesetitivielseaszgscrikedan dif$ndia9y | 098 rcoptaining

Penyt i taii@E Mpadt o8 ndLIRERY BR0PYBo, sBINILUMERET2 or 1S 5.9PBAS9)  Benzyl |

a- met hyI benzyl and a, a-di net hyl benzyl are pref erred. C~_zoal kyl radicals

5 ot ol VPGS 505 s ¥8s BTS2 U, Rlfon gt EHRb oo afforiiva! ™!

2- hydr oxydecyl, 2- hydroxydodecyl 2- r oxyt tradecyl 2 hydroxyhexadecyl,
2-hydroxyoctadecy|, 2- hydroxyelcd§ CH,-8- ihydroxypropyl. Preferred is
2- hydroxyet hyl , 2-hydroxypropyl and - ¢i hydroxypropyl. C, zoal kyl

radi cal s substituted by phenyl and h g §§ are, for ex.

1- phenyl - 2- hydr oxyet hyl . C, _zoal kyl Ical s gubstituted by cyano are, for
exanpl e, 2-cyanoet hyl . -4 C~_2o0al kyl interrupted by one to five Oor S
ar e, for'E?Q | e, 3-oxapropyl, 3-thiapropyl, 3-oxabutyl, 3-thiabutyl,

3- oxapemlyl, 3- ti@baeeoerkwdar, 1$oé$l<wmnaf‘€mbekltutéﬂ@ﬂ1ényi, T aamenll, G5 palkinyl,
3,6,9,12, 15,18 oxaqa&F%ecgl qu group R is preferably C, .zoal kyl,
nore pref erabl gpyl or nost preferably methyl and the
groups I@W%a@hﬁwd&pemmplof/thedﬂmmlaral and are C-~_2oal kyl or C~_2oal kyl

substituted by ref

particul ar n-oct ’r”a(hfyéf”\f,\e* ‘i‘l%'g Wﬂ‘?'ﬁSH%%Wte‘gw{rbcerefpnovﬂﬁ%g%%/‘fa?s fhﬁ%r%@&et hyl
or 2, 3-dihydr ox;qman»ylydroi’yiecysubsfbanMGazzeltyl sDedOPE] Rilis @ay.abkgl;r egar ded as
exarrpl es of reprc?“oaqkeny'or 320alkmc?rrpounds of the formula I:

Cs.;cycloalkyl or Cs.;cycloalkyl which is substituted by hydroxyl;
phenyl, 4-chlorophenyl, 2-methoxycarbonyiphenyl, p-tolyl,
1,3-benzthiazol-2-yl, or

-(CHR®),COOR’ or -(CHR®),CONR®R® with

n is 1or2,
R® is hydrogen or C,.qalkyl,
R’ is Cy.z0alkyl, Cq.20alky! which is interrupted by one to five O or S,

Cs.zcycloalkyl, phenyl, benzyl, tolyl,
R®and R® are hydrogen or Cysalky!;
R* is hydrogen or methyl.



. a) Compounds of formula | with R =zalkyl (nmethyl, tert.-butyl, isopropyl,

2-et hyl hexyl, 1, 1-di nmethyl propyl or 1, 1-dimethyl butyl)
2, 4-bi s(2' hydroxyet hyl t hi onet hyl ) - 6- met hyl phenol ,
: -bi s(2", 3" -di hydroxypropyl thi omet hyl ) - 3, 6- di net hyl phenol ,
s(2' -acetyl oxyet hyl t hi onet hyl ) - 3,9~ di net hyl phenol )
s(2' - n-decanoyl oxyet hyl t hi onet hyl ) - 6- met hyl phenol ,
s(n-octyl thionethyl)-6-nethyl phenol
s(n-dodecyl t hi onet hyl ) - 6- net hyl phenol
S(tert.-dodecyl t hi onet hyl ) - 6- net hyl phenol
S(Q,gmajlwlﬁﬂl%gr}@yfo[_egamﬁlphylpgwbﬁmyl n-propyl, isopropyl, n-butyl, sec.-butyl,
S (t&rt - 1R i1V Beeftyi %xsﬁwbﬁrmkm h¥$t&hﬂ9“@ﬁw’8ﬁiy)bugd rmsa ! ﬁlé%m{ex ,
s(n-octadecyl oxycar bon | thi onet hyl) di rre pheno
sam}y@,(@qmg@pp@ur? of;prﬂrgalwoc tmngny;ln@ﬁ -nonyl (isomeric mlxture) n- decyl
_( - ()
. 1 <ﬁ§%¥tggeh?ﬁ%hnyl Lt %@T)ﬂ)eﬁidgdgéﬂ %{:}?' lfdl%b% (imxture containing as main
s-cemponest! t, hﬁcaw@ﬁﬂwgmeﬂwwaxyl abd:t1y1| ﬁﬁ@ﬁ@ﬂntamethylhept% yl), n-tetradecyl,
S t - butyl phenol
S- r%ﬁe%?téé’ | rﬂlbng%étﬂ)'#% - gl-c%gﬂt - but yl phenol )
s-(n-decyl thionethyl)-6-tert. - butyI phenol ,

- t t

(%ﬁ[’ tet ?F%é@?'s%ﬁ@cfﬁbéﬁ "g)‘ﬂ'é Sty i, 3t Al (%'IOP F?&ﬁ)e) gyt-3-enyl pent-4-enyl,
s-hex=hexddetytanyl, Gﬁe@myboreiqdaﬁﬂ =it Nlﬁmepr@ferred
s- (n-oct adecyl t hi onet hyl )-6-tart. -butyl phenol,
s-(n-eicosylthionmethyl)-6-tart.-butyl phenol,
s-Qy.salgny pydics greefqtﬁx;nmelet propardyl toyt-griryh diex-5-inyl, oct-7-inyl, dec-9-inyl,

o}ot%gg t119 ytE Wi %ﬁ)_@aéf_e?;lhmﬁ u‘%{é{)&henwl or eicos-19-inyl.

s-Rrepaghiyis hafgﬂredu onet hyl)-6-tart. - butyI phenol ,

-(1, 1,3,3-tetranet hyl butyl thiomethyl )-6-tart. -butyI phenol ,

-(1, 1, 3, 3,5, 5- hexanet hyl hexyl t hi onet hyl )-6-tart. -butyl phenol,
s-Qscbcx(ciqaﬂksd rgligipenet tomexapplacguciapentyhicyeieheaxyl, pydohepty,. cyislobgtyphenol |
S- tart.-butyl phenol,

-‘%yg?gg’-‘ - nprQ!-tngnFé{' (11%he§ylt art. - butyl phenol,

s (cycl ohexyl t hi onmet hyl )-6-tart. - but yI phenol ,

4 A raocsy ClRNGI BDAUSHI oy Sl 55 RO oomethyoeray.

s (qqu@rmemmbenzaﬁ I‘ghe)'nleuhybbhgrtyl-& d—dln”teth)tlmbyyl ptenglhexyl, phenyl-o,o-di-

S hREBEL. Bheiac ot pRat - MRS o)

S(B?ererQa=rﬂéthylbblezyj/hlﬁﬁ<&©adilb@ﬂwlﬁeafz%&é bnrewxmﬁdnyl ]-3-methyl-6-tart.-buty
nol, the dinethyl ester of
i s- (3 car boxy-2-thiapropyl)-6-tart.-butyl phenol, the dibutyl ester of

, 4-bi s- G%amwmwésmwnawmwbae&tmniydrd&yrtgrbm&ﬁr@j f,oréké}nﬂbozihyhro& er of

if 4zb'4$bét§ BuRbrobh ERIERL - Betenbeh R aaqv’“‘ifd'g‘rjq?&ﬁg%@t iyl

ester of2- aydqrokyds:dé@d Cahymryytetrddecy P2-apdrokyHexaéddyl, Zh'\:yﬁlvdprﬁaéécyl t2heydioxyet hyl
ester of 2 1 ésédﬁ'- car box -2-thiabutyl)-6-tart.-butyl phenol, the dioctyl
est er of %dsl ¥i yé%??%%%?g? 2-thi abutyl )-6-tart.-butyl phenol, the

- ( 2- etPrgfemmdyié p-tgataxyetafl, 2-hydroxypropyl and 2,3-dihydroxypropyl.
2, 4- bi s- (3-carboxy-2-thiapropyl)-6-tart.-butyl phenol, the dinethyl ester of

NNTRNRNNONNPNNPONNONDNNPNNNONDNNPDNNONDNPDNNONNDNPDNNONNMNDNNONNMNDNNNNNDNNMODN
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2, 4-bi s-(3-carboxy-2-thiabutyl)-6-tart.-butyl phenol, the dinmethyl ester of
2, 4- bi s-§Apalieyl baipaiSsumtityed By phdrgpamd Wd}O)@-drarfbr ebutwﬂdhlyﬁﬂihk/dﬁoh?ethyl

N N-di met hyl am de of 2, 4-bi s-(3-carboxy-2-thiapropyl)-6-tart.-butyl phenol,
the N, N-di hexyl am de of :

2, 4- bi s-€ 3410 Padioal sUHStRRSPBY tyand -dré fbr emdré @b@a\ﬁbeth ihe N,

N- di dodecyl am de of 2, 4-bis-{3-carboxy-2-thiapropyl)-6-tart.-butyl phenol)
t he N, N-di net hyl am de of

2,4-bis-(4-carboxy-2-thiabutyl)-6-tart.-butyl phenol, -6 the

N, N- di met hyl am de of 2, 4-bi s-[ 3-carboxy-2-thiabutyl]-6-tert.-butyl phenol,

the N, N-di butyl am de of

2, 4-Dbi s-(4-carboxy-3-nethyl -2-thiapentyl)-6-tert.-butyl phenol, the

di cycl ohexyl ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butyl phenol,
t he di phenyl ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butyl phenol,
t he di benzyl ester of 2, 4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butyl phenol,
the di-p-tolyl ester of

M T T Y ~ 2 [T T T 1 M N £~ 2+ 1. " 1. .
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) compounds of formula | with R = phenyl or tolyl
, 4-bi s- (n-octyl thionethyl)-6- phenyl phenol ,
4- bi s- (n-dodecyl t hi onret hyl ) - 6- phenyl phenol
, 4-bi s-(n-octylthionethyl)-6- p t ol yl phenol
, 4-bi s- (n dodecyl t hi onet hyl ) - 6- p-t ol yl4phenol d) conpounds of formula I
wth R = al kyl substituted by phenyl (benzyl, a, a-dinethyl benzyl)
2, 4-bi s-(n-octylthionethyl)-6-benzyl phenol
g, j BI S<§1Qoadﬁﬂmcerlrddrtfbcolﬁpbﬂir}a/ﬂo)fwﬁfbeﬂswre)h@d@damt;))le 3-oxapropyl, 3-thiapropyl, ;
: i s-(n-do t hi t yl.benz conpounds
of formsr %i‘ag WF% thigbu &nél‘?éﬁéﬂty ﬁh‘ﬁpﬁnt@né% A'W“S?{W’ﬁ%& ftﬂxaﬂg‘)d' Phyl)
2, 4- bi s-3[@19.ae1pl 19 hexaekamonpdécyhr op- 2- enyl phenol ,
2, 4- bi s- (n-dodecyl t hi onet hy!) - 6- pr op- 2- enyl phenol :

2, 4- bi s- (n-dodecyl t hi onet hyl ) - 6- pr op- 2-i nyl phenol . -g_ Especially
sui t abl qhergeowat ) Fgemmd$zo@|kyrt ﬁh@ref @efmé@y h1e¢hy$ 6 eEe8uty st freférblf 72,

wherein cty en< Oneth | n- octylnethy|<
20met hyl’?ﬁtﬂﬂ&é@)}hwmé&% Ew}eﬁ% ﬁ@f e m@l“MP’ @HYhet hyl 40m

thyl b d
go r%t h;[ﬁ@éﬁ%b&@&%&ﬂé o?%@h?d’rbx@'ﬁ@@%ly oi-18ikR, 3rd B paHidigarH- oétyr {ePIRBITY!,

SOt hy - Euer 7 o o e By domyetRaR bR REePYL.

20met hyl - C( CH3) Z- CH2- C( CH3) 3hydr ogen< 20or conpounds of the formula |
di sclosed in US 4,759,862, whereinR R2 and R3R4np

Cert. - Brd'leﬁ SE‘PH% 'I'fé‘%?/PﬁNrr@@’e‘?fk’ egerd@rﬂtas-%awleﬁ QS&?R}’FW‘&@W@E ok

20t ert . -dypsuRdsletiae Yoy pgen< 20tert. - butyl - CH2ZCOOR  wi t h
R =2- et hyl hexyf. hydr ogen< 20phenyl - CHZCOOR wi th R =2-et hyl hexyl . met hyl <

20t ert . -DHEYMRAMAES otfoEMUaH Wifogen< 20t ert . - butyl tert . - COH-a- hydr ogen<
20t er t . -piudaty @h&ﬂwwﬂhbdfypmfopwtzeéthym&@r M%T—W@%Qﬁhmﬂ{eﬁmﬂlﬁo

The nost preferred i qui d scorch inhibitor of formil
2, 4-bi s(n-octyl thionethyl)-6nethyl phenol and

2, 4-Di s(m;;.@g@ngaﬁo& &ﬁﬂ{ﬁ%émﬁ) BRhMYIPREHD! - -g_ Wth reference to US

5, 008, 459 t he scorc% inhibitor is a conp ound of the formula Il or Il or

m xt ur e HRISKBSF WMY%OMEW@%QL%WZ“F*M“?WO R2-S-CH2 CH2-S-RZ HO ~w~ z

~ ~ OH RBa-Bis celyibxhethpthldmafl-sicdiMethyfifhentl3 and R4 are as defined above;
and Z is S% § @ 7 Cl-é/% The substances |isted bel ow

may be refRisded- %@%Qﬂﬁﬂ%'@@%ﬂ&@ﬂ*@!w@e' of conpounds of the fornul a
11: 2, 6- iomrsrrzoctbmdaméwt)@mbmwﬁeﬁerI) 4- et hyl phenol ,

2, 6- b| S I X | t hi onet hyl ) - 4- et hyl phenol
2, 6-bi s- é?‘b'si'éfj ‘i’/?‘éﬂ{‘ %&VB%TFQVWFPWI omet hyl ) - 4- phenyl phenol
- bi s- 2(NbN(téHeﬁbﬂéo‘mmamembebth@lph&hdlhl omet hyl ) - 4-al | yl phenol ,

bis-{n~-o one hyl phenol ,
bi s- éﬁbﬁg%%wrhﬂmﬁm “ﬁ"yrp thM' byl phenoi 2, 6-bi s- (n-oct yl t hi onet hyl ) y4
re. 'm%#bism\%ﬂwIhex?/l,oﬁydarbor(ynn@th@lmrhéthylpel?ﬁétuylbhéhortert - but yl phenol , 2,

R 22 R e e o T

bi s- (t-dodecylthionethyl)-4 -tert -octyl-phenol,
2,4-bis(methylthiomethyl)-6-tert.-butylphenal,
2,4-bis-(ethylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-propylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-butylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-hexylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-octylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-decylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-dodecylthiomethyl)-6-tert.-butylphenol,
2,4-bis-(n-tetradecylthiomethyl)-6-tert.-butylphenol,

2.6
2, 6-
2, 6-
-ter
6- bi s
2, 6-
2, 6-



2, 6- bi s- (bEnzyl t hi onet hyl ) - 6- met hyl phenol , 2, 6-bi s-(phenylthi onet hyl) -~
-tert -butyl--phenol,

2, 6-bis-(2'-ethyl hexyl oxycar bonyl net hyl -t hi onet hyl ) - 4- cycl ohexyl phenol )
" 2,6-bis~(2' -isooctyl oxycar bonyl net hyl -t hi omet hy!) - 4- cycl ohexyl phenol

2, 6- bi s- (n-oct adecyl oxycar bonyl r net hyl™t"i onet hyl ) - 4- pr opar gyi phenol ,
2,6-bis-[2"-(z"-ethyl hexyl oxycarbonyl)-ethylthionethyl]-4
-tert.-butyl phenol. The substances |isted bel ow may be regarded as exanpl es

of repr @saateqhiheasdwyltmompwn@smnf bitpighémotmul a 111 :

Ki | t hi t hyl henyl
rzof)aglas 2[4 bis- (n octad%cyl’% Jmethyl) 6-tert b5utyltheetnroﬁ 's-(n-octylthionethyl)-p yil-p

2, 2-bi S‘i-ﬂ-'bbs4(n =eiddRyleHionsthgl)-63est Sbutfiphdrt,r aki s- (n- dodecyl t hi omet hyl ) - phenyl ]
- prop

bi g [ 4, 434 -Qisri{pgpeppylthiorgethyl)B-tegt spytylphendln_ oct yi t hi omet hyl ) - phenyl | - et hane,

bi s-[ 4, 4 4-8ishges. dxiyyitBiodetdyl)6-tdretbiughghenoin~dodecyl t hi onet hyl ) - phenyl ] - met han

e, - 10 . )
2, 2- bi s-44rbisaterbypihiompthy!)-GstertsbutyipheRely aki s- (2- et hyl hexyl oxycar bonyl - net h

yI t hi Onﬁii%ls) he Mx R’lﬁi@rﬁhé h-6-tert. but | henoI
2,2-bis- (Q W y ﬂ@% yp aki s- (2 | sooct yl oxycar bonyl - net hyl

t hi omet r?y‘l“Plsp(Hén@?]tetﬁ’ﬁﬂQWE”tyW?’Hem'ﬁ @rtsﬁc'@utva e%%l5, 091, 099 the scorch

i nhi bi t or4bfs-@, 113 3;5,5-ﬁe>@m@tﬁy|rﬁémmameﬁm)reew&et)@?bﬂénélr om di phenyl am ne,
4-tert. -but | di anm ne

i AT D A BB AeiRe ot IOty - B erb raUMIBRENG!. i phenyl a ne,

4-tert. -Dahsl (pfop-2 -@hwtm&ﬁémw;isnmrbdtﬂ;mmn 0,0 -, mm- or
p, p' - -di-tfert.-oct

Dl A bis- By -bip gAY D -e-biREAYlar ne,
4, 4" - di -4 £ils-(c 9@6I§’éx§lﬂﬁ&ﬁ8ﬁh‘yﬁ-@t8ﬁ butylﬁhenol

2,4-di-tert . -oct enylam ne, and in addition a phenol

accor di rgbis- @d}yﬁmxacxclohewltmﬁmthvl) gﬁ%é’%ﬂp@"ﬁhenol sel ected fromthe

fol I ow %%Pﬁd@ﬁéﬁylthl@m 1)- Etﬁfsgg)p%e%l%ﬁ HO ~/ OH ~GH3)3G ~/ O-S-O ~
| (CH3)3C O O Phenal NCH)3C~/ OO/ | C(CH3)3 O~ OH
C(CH3) 3 %@ﬁ&?h%y%ﬂ'mw ﬁcﬁnﬂh}l' Gsteriobpigphenol cH) 3C Phenol X C(CH3) 3 HO /

S~m~32“3-3|s(@éhﬂmﬁﬁmethyl)16-téﬂl%0@iiph'e'n&ICH3) 3C (CH3) 3C (CH3)3C HO ~ / + HO ~
/[ CH2 CHZ-CcOOCH3 + HO ~ [ CH2-CHz COOCH2 C (CH3)3C (CH3)3C n n=4 30Wm %
30wt % Prefrofs- (\9-tolylth|omethyl) -6-tert.-butylphenol,

2,4-bis[2'-(2"-ethylhexyloxycarbonyl)ethylthiomethyl]-3-methyl-6-tert.-butyl phenol,

the dimethy! ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,

the dibutyl ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,

the dioctyl ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,

the didodecyl ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,

the monomethyl ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,
the dimethy! ester of 2,4-bis-(4 -carboxy-2-thiabutyl)-6-tert.-butylphenol,

the dioctyl ester of 2,4-bis-(4-carboxy-2-thiabutyl)-6-tert.-butylphenol,

the di-(2-ethylhexyl) ester of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,
the dimethy! ester of 2,4-bis-(3-carboxy-2-thiabutyl)-6-tert.-butylphenol,

the dimethyl ester of 2,4-bis-(4-carboxy-3-methyl-2-thiapentyl)-6-tert.-butylphenol
the N,N-dimethylamide of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,
the N,N-dihexylamide of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,

the N,N-didodecylamide of 2,4-bis-(3-carboxy-2-thiapropyl)-6-tert.-butylphenol,
the N,N-dimethylamide of 2,4-bis-(4-carboxy-2-thiabutyl)-6-tert.-butylphenoi,



_.OHRS-CHZ ~ CHZ SR i CH2-SR R= CH2COCCeH The anpunts of the aromati c am nes

in the mxture are: not nore than 5% by wei ght of diphenylamne (a), 8-15%
by wei ght of 4-tert.-dibutyl-di phenylam ne (b), 24 to 32% by wei ght of

" conmpounds selected fromgroup (c), (c)(i) 4-tert.-octyl di phenyl am ne
(c)(ii} 4,4 -di-tert.-butyldi phenylam™re™ (c)(iii)

2,4,4" -tris-tert.-butyl di phenyl am ne 23 to 34% by wei ght of conpounds
selected fromgroup (d), (d)(i) 4-tert.-butyl-4"'-tert.-octyldi phenyl am ne
40wt % ( dié NiN-dPnethylamidierdf 2 A'les-p):a-laarbdky-E&hlhbthIq}Byérdi-bﬂhﬁmér@m ne (d)(iii)

di - ine. and 9 i ght of
commoundt® SA-ABUBIETHE AT GRS EarorB S A Fiap Sty B e o BB iteny | ari ne
(e)§|h Ie ) ttget Gicgdlothedyt esteradf Rl 4-Yis- (B%étboxmtthibdldbb%ytbm?ﬂbunﬂphwed in each case
on

unt 0 erred. a
a4 | i e RenEBRERrPART riaBoBrEATHRTEP bLNNeNd. i xt ure of : 3wt %
di phenyltﬁérumen éytbf’/@félz B eid-(3-Eaib oyt -ﬂf@ﬂdpby@re-feet-bu@mhb%l
(4-tert. -oct enybgm ne phenyl am ne and

G g G R A e S L BT ™ 2", 4 e
-octyl dltﬁ@ap%uambmg» e@te@ of 2 12818 - (@&araoja/ 2-Qh|ar§r€§>)tl)-6-@é}{ MutligHepay | am ne and

2,4-di-tert -octy di phenyl am ne I
4, 4 - di thefk(: °>@éyv|>&ﬁ}ﬂﬁeﬁ9ﬁahw calRexRAgPTopy))-6-tert Butylphenol,
2, 4-di t apé di @@N}Hlméthylbﬁfﬁo-zjémw)'é%td?%‘?Q)ﬂLBlén(Slearbg%F}aﬁ-ﬁIH@ﬁroE%I) Bl Ur es

suitabl e as scorch inhibitor arE Am ne (A) and Phenol
4, 4' - di -Rubirhengbt v di phenyl am ne and Phenol (P)

4, 4" -di -th@etam.@&bﬂidlbm: -ﬂﬂﬂ)r r@{en(@n fReRs, (A) and Phenol (U)
Amrine (A) and Phenol { m ne (A) and Phenol (X)

W Am
The wei ghe diegtide,oks. 4‘§|'ﬁ ecachO’W H‘ﬂﬁbtm) Qrtet"b bﬂty phemlpeci al Iy suitabl e as

l'iquid @%%kadﬂiﬂéhfllﬂf ométhg) Btk lHLQyI erl@PWt % 4, 4" -di -tert.
octyldip eny am ne henol P. The conpounds of the fornulae I,

Il and 134 ﬁr@ﬁ?f%‘ﬁﬁ[#@ﬂ"ﬁﬁ“ﬁr%@&@é@'%ﬁﬂ@h are known per se and descri bed
| n US 4,27/5is- [%ﬁ-g,dﬁj‘* et%t%ﬁ&ﬂyl?@&e&t&ﬂﬂ%@qo‘) or in US 5,008,459 (fornul a

and IIIT)b hat termis used herein, is a honmopol yner of

et hyl ene® 'Sa[zr,‘"dﬁB‘P%f '%metaxlh%%abuweaom nor proportion of one or nore

al pha- olzembrssunmétm awérgl)moﬁ@mqm-t@homytpa@mpr eferably 4 to 8 carbon

atons, and, g die m xture or blend of such

2,4-bis- [p4 chloroph nyl)-thlomethy|]-6 tert butylphenol
2,4 -bis-[(2-methoxycarbonylphenyl)-thiomethyl]-6-tert.-butylphenol,
2,4-his-[(1,3-benzthiazol-2-yl)-thiomethyl}-6-tert.-butylphenol,
2,4-bis-[2,3-dihydroxypropylthiomethyl]-6-tert.-butylphenol,
2,4-bis-[(3,5-di-tert.-butyl-4-hydroxyphenyl)thiomethyl]-6-tert.-butylphenol,
2,4-bis-[4-(3,5-di-tert.-butyl-4-hydroxyphenyl)-2-thiabutyl]-6-tert.-butyl phenol,
2,4-bis-[4-acetoxy-2-thiabutyl]-6-tert.-butylphenol,
2,4-bis-[3-formyl-2-thiabutyl]-6-tert.-butylphenol and
2,4-bis-[3-acetyl-2-thiabutyl]-6-tert.-butylphenol.

2,4-bis-(n-octylthiomethyl)-6-isopropylphenol,
2,4-bis-(n-dodecylthiomethyl)-6-isopropylphenol,

2,4-bis-(n-octylthiomethyl)-6-(2-ethylhexyl)-phenol,
2,4-bis-(n-dodecylthiomethyl)-6-(2-ethylhexyl)-phenol,

2,4-bis-(n-dodecylthiomethyl)-6-(1,1-dimethylpropyl)-phenol,



. honopol yners and copol yners. The m xture can be a nechanical blend or an in
situ bl end. .Exanpl es of the al pha-ol efins are propyl ene) 1-butane,

1- hexane, 4-nethyl-1-pentane, and 1-octane. The pol yethyl ene can al so be a

= copol ymer of ethylene and an unsaturated ester such as a vinyl ester, e.g.,

vinyl acetate or an acrylic or methacrylic acid ester. Suitable

pol yet hyl enes are so-called high pressure polyethylenes, A variety of such

pol ymers are commercially avail abl e- The hi gh pressure pol yethyl enes are

pref erably honmopol yrners of ethylene having a density in the range of 0.910

to 0.930g/cnB. The honopol ymer can al so have a nelt index in the range of

about 1 zﬁ%bﬁdatﬁm@h@”}%hyl)l%(?ﬁﬁlﬂ‘@BY'b‘éﬁM'&i'PBF@?'er ably has a -13 nelt index

in the rma%-(ﬂfdoeegﬁﬂo@n&ﬁ%ﬁ@-(ﬂb%eﬁynau@srphéﬁol,m nutes. Melt index is

det erm néd under ASTM D-1238. 'The crosslinking agent is an organic peroxide

i ncludi ng dial kyl peroxides such as dicunmyl peroxide, di -tert.-butyl

peroxid A Hper g

D5 i me o P R Ry SRl (gyciohex)

di met hyl - 2, 5-di (t - anyl per oxy) - hexane,

di -2, s ne- 3,

5- di ﬁﬂ*!"'@%‘%’?‘ﬁmﬁ IY%S?%xy) iphend 3,

, a- di [ (@4-bistiprgrseexipjomelbyl-esysiphrxyipbaacl. di -tert.-amyl peroxi de,

,3,5-tri-[(t-butyl peroxy)-isopropyl]benzene,

1,3-dinethyl-3(t-buty|peroxyébytanol, 1, 3-di met hyl - 3- (t - anmyl per oxy) but anol

and m xtQcemppurdscefifornmla bwitk & Eatbesyl®rdalyl ¢ per oxi des are: succinic acid

per oxi de, benzoyl peroxide, tert.-butyl peroxy-2-ethyl hexanoate,

p- chl orobenzoyl peroxide) tert.-butyl peroxy isobutylate, tert.-butyl

peroxy %&b ctyithiansthy=6-phenyiphemat y|  per oxy | aur at e,

2, 5-di -2 B di pﬁﬂﬁ B¢ ne, tert.-butyl peroxy acetate, di

-tert. ngiu?";?'s @i %@?ggy p ?ﬁg? g%@?ﬁwgﬁ?ﬁﬁbut yl peroxy nal efic acid,

cycl ohexafrbife(npeatyitiamesthyl=6p-tolylphenolper oxy benzoate. Preferred are

di al kyl [ovaR i \_B. lLAgS have a deconposition tenperature in

t he rangzg&%}g @S%Odtegﬂgé%}%&ﬂ@sgﬁw&qgr eferred is dicunyl peroxide, having

a deconposition tenperature of 150C. The organi c peroxide and the scorch

I R R e L A e R S o T

a tenperature | ower than the deconposition tenperature of the peroxide or

by a SOai(h‘?’%{ﬁg‘sﬁ)ﬁgﬂ‘%f‘@ﬁ;gﬁgﬁﬁw%i d scorch inhibitor/peroxide blend is

m xed unt'i | _ ase 1S soaked into the polymer. The scorch
i nhi bi t ot.4-®ifd(nododelythirmethyiité-bearylbrer@tided t o t he pol yet hyl ene eit her

before ey in I J _athe,_ g orch inhibitor is in the
range f?%‘r‘rg%g ﬂ@%d%c%/ﬁf@gﬁétgmp ggg’b@;ﬁé Wbet?%ylf)p@e\/&% g/o The amount of the
peroxide is in the range fromO0.5 to 5 wt% preferably 1 to 3w% Optionally

X I nr : : 0 f er abl
crex) O RS e by SR osa HYPh Gratt fhgPrcl T o

-14 In a preferred enbodi nent the process is carried out in an extruder.
The pol y&3 hyd en ; ) 1yl oxi de blend is introduced into the
extr uderf’gnwdg {?ﬁgct@@(gér@ﬁhf]ﬁhﬁé;{%ﬁ‘ﬁﬂ@b%ﬁ% a nelting point below 50 C or the
scor ch i hfibis-(redodegsthidroetppl)-Gxiroe-2ienyktierel, f or exanpl e, through a side

feed to sai6 £x : LoRral Ly ¢ ing filtered. The extrudate is
t hen cr o%;’glb%n%%‘%%%“ﬁ%ﬁg%kg%?dtrbr?(%%aﬁﬁeer?ggr ature greater than the

deconposition tenperature of which the organi c peroxi de deconposes. The
extrusion can be done around one or nore electrical conductors to forma
medi um vol tage or high voltage cable. The conductor is either a bare
conductor or the conductor is surrounded by primary insulation and /or

sem con |layer. The cable is then exposed to crosslinking tenperatures. The
crosslinking may be carried out in any conventional fashion such as in an
oven or in a continuous vul cani zation tube, optionally, but not necessarily
under nitrogen atnosphere and increased pressure. The stabilized
conposition is suitable for use as cable insulation of nedium and high

vol tage power cables. A range for nediumvoltage is 1 kV to 40 kV. "High
voltage" relates to a val ve vol tage exceedi ng about 40 kV, especially

40- 110kV. Advantages of the invention is a surprisingly high resistance to
scorch at extrusion tenperature while maintaining a satisfactory
crosslinking speed and crosslinking density. The nechani cal properties
before and after heat aging neet the industrial standard

2, 5-
2, 5-
2. 5-
a, a-
1



. requirenents. The followi ng exanples illustrate the invention in detail.
Compound preparation A low density pol yethyl ene (d=0.923glcnB), type
Escorene LD 100 MED from Exxon Mobil Chemical, is heated up to 90C in a
" static oven. The stabilizer and the pe_;@g}i de are heated up to 70C by
exposure to a water bath. The clear stabilizer/peroxide melt is added to
the warm pol ynmer granul ate and kept in the oven for approxinmately 60m n.
Every ten m nutes -15 the mxture is quickly (enoyeq_ and t horoughly
shaken. EEpecigliysuitdbleare thase geatpedndsndfithe fdmauleHadissldsedun USphetes s soaked
into the pol.ymer. Exanples of |aboratory results: Scorch resistance In
or der t@’%ﬁ%l ate cable extrusion conditions, 43 g of each conpound are
wei ghed RInd stirRAehd &1 at 30 rpm : nalab knﬁédter, tyPef&r%be_rll_ﬁer Ceria
Pl asticorder 814 30 at an initial nass tenpgrature o ' e nm i
is kneaﬂ%ﬂﬁﬂnder ”é?cgfz)nstant load of 2.0 kg unﬁ’_{q%@er{b i nivfm t or que is
obt ai negngtAgl a suhggmuent remarkabl e I ncr easemethyl or que cogl d be observed.
The scorch time is determ ned as the period between m ninumtorque and an
i ncr easé"YPY1 NnS4PEY ng from the ni ni num t oPYfiB9eM | ong€r scorch tine
nmeans f en&hylpr obhayseeeicur due to premature Ceefd i nki ngaduring extrusion.
Tab. 1 shows the results. Crosslinkinp procedure The pro%uctl on of
crossl i ity PE—LB‘d&dS&ﬂe_s (thickness: 1.5 mm) Medarri ed Qut in three _
conpr essh@AyINDl deegzydt di fferent tenperatureshydrggéme fislo nol d a defined
wei ght of material is 5&&ead Qut in a f|_rarr§ and heat ed up to 120C for six
mi nut es. MY ng tRACOPReMIAR T-edwihewli s | ncP\é‘ng stepWide from0 to 150
bar. In rﬁaﬂymei(é_@mgm I ffra'[ml\é\jotchfthelgl aqH@?og@Cgﬁr&n:{p}@gLegfto a second
conpressi on nol der an eft a or mn for
cr ggsl i MRERY. Fi n%qq"iﬂ,)f‘f"ﬁécﬁ@'aﬁﬂgb'z'&(‘;é"'@ioI edNyRACeT ro'[nhfé;(gﬁ to :oomS f
t enper at Wi t hi -OHREIES Orossininaﬁgﬁg AN & dgheoneter 5g o
eagﬁ sanrgftgylare hqg(zgl-g uppts) 1:2}300 in a Mving 'egeRheoneter_ (Monsanto MDR
2000). At test tenperature the sanples are exposed to a periodical
al t er natdri@mpbluRdsSofake formsilaAiscloBebiin Uses 15D 867, sirereiat 1. 66 Hz) until the
maxi mum t.orque is,obtai;ned. The criterion is the constant crosslinking
speed, Vhich is & #Bd&lre of 'élhe i nt S_ractsl on Eeé_yveen cr(éf‘];sﬂ’l%kl ng agent and
ant i oxi t - Pr oduct Loadi ngScor c rbﬂl@,p.lr ddoci ency
I ndexl\/ag??m?#t Iorg%éﬂ- rf%ggati ve0. 20 %’. 2 m nO. 3)4/1 dNn2. 8 dNm nvention AQ. 20
0d1. 1 mitAd2EYIdNRER®Y! AN nventi on A0. 25 %47. 3hy§ragens dN&rfﬁzéN(rolglmlnventl on
AO. 30 %&8r yIn0 . 0 dNm nvention BO, 20h{&odesn NO. . _
dNm nveﬁ??'(])-?l I0. Sg&&%&gﬂgl m nQ. 28 dNn2. 9 dNm n)v/engi on BO.30 9%43.1 m n0. 27
dNn2, 7 dRitrieWparaiGROR" with R rﬁegwmw get hygﬁfog@%rlt.l-b‘tﬁoy![ phencBn)
| nventi ~ 2, L SOORD dith IRTE2.88H: |- 6- met hetmppeno RNt i on =
m xt ureqf)hfeﬁgéw %43912@(?& -'?bgrt . -oct yl di %)henyl am nmewand 20wt % of Phenol P.
Gel Cont!8frbUfe HrbileHimf i nsol ubles is ﬁene; QV:EZQQ“ rreaisy:r;tiegf Ithe degr ee
of crosskink 1t a . A defined weight ofp & 0ssl i pl aques is
exposed&!teg gdtggl ven?j_(??%l uene, Xxylene or decal ?ne? at 902 for 24h. The
sol ubl e tﬁﬁr?‘gwar eChGHGQR g t hrough a si e¥e anﬂyggﬂgnof;]eve %Sgd_ sgnpl e are
washed wkgth e ¢ dHIoHsol vent . Afterwg areodried in a
vacuum é%?e?dtgntilgﬁgﬁimt gﬁt wei ght is obtai ngd.gThe Gel content was
determ ned according to the formula: Gel content (% = 100 (W - W2)IWB8 W
- Weight of Sieve and insol ubl els after v\a/&uumv\g_rylh{lg 1\‘/\2th Vi Ight of ”r]r;e)l .
anneal e enpty sjeve before filtration - Wight o e polynmer sa
Al l rengftesfr“TE%"éS?%"E ligyid SF?T"FHg"ti'ﬁ%ngéfmﬂ'”éﬁg%z’é%bﬂﬁtoéﬁ’"\‘"emefﬂ'}%ss'ki nd of
appl i catmeéthylphenol and 2,4-bis(n-dodecylthiomethyl)-6-methylphenol.



. -17 Table 2 Product Loadi ngGel content (Xylene)CGel content

(Decal i ne) Conpar ative0. 20 989. 3 990. 9l nventi on AO0.20 %89.8 9%91. 7l nventi on
AO0. 25 ¥88.5 9%90. 5l nvention A0.30 %87.6 %89. 6l nvention B0.20 991.0

“992. 2l nvention BO.25 989.8 9%91. 1l nventi ﬁn BO. 30 988.8 9®0.7 Conparative =
4,4 -thiobis(2-nmethyl-6 -tert.-butyl phéfol) Invention A =
2,4-bis(n-octylthionethyl)-f-nmethyl phenol Invention B = m xture of 80w %
4,4 -di-tert.-octyl di phenyl am ne and 20% of Phenol P Thermal Aging and
Mechani clithTelerencednsis £00% 489 (hé snorshi iombiterdz a cdinpgurdofha fggwso o) orar e
punched from sslinked plaques and split into four sets for oven

agi ng at ”‘i@ﬂ&gpﬁerr (go 3, 10 and 14 days. The tensile bars are evaluated for
retention of ten®H e strength andrRélsomgation (yi eufis-Rteak). All results
(Tabl es & -&feH, ebwSthi n t he st andar g=nange results expected for this
application. Ta 3, Product Loadi ngTé®s r RHaf t er

crossl i nki ngRet ai meﬁl Tensile Strengtdicgfter ther gt ng at 150C/ 10 da
sRet ai ned Tensi| & StrengtM. after thermal aging at #50C11414

days Compar at-ive0.R20r¥2dq & RIS SMEAbS.S N BNt Epn. ABHRsHIRG.B (MRl 1
MPal7. 6 %grh\nvgriﬁzbﬁ A%C.‘ 57090, 7 W/Palé.v:L'ﬁPa%é. sonpe %’g'?f’Q{Ao. g& 9 o
MPa20. 0 MPal8.9 MPal nvention B0O.20 %®1.2 MPal7.6 MPal6.5 MPal nventi on BO. 25

920. 4 NPg{l8 s Qo VBl lidtelfiiridly fRY beRefiddd ad&farfh M 8B prashRilivedofPa - 18

Tab. 4 Product Loadi ngEl ongati on after crosslinkingRetained El ongation after
t her mal &@MAgUNASs of fdormpladky sRet ai ned El ongation after thermal aging at

2,6-bis-(2'-hydroxyethylthiomethyl)-4-methylphenol,
2.6-bis~(2',3'-dihydroxypropylthiomethyl)-4-methylphenol,
2,6-bis-(2'-methylaminocarbonylethylthiomethyl)-4-phenylphenol,
2,6-bis-(N,N-diethylaminocarbonyl-ethylthiomethyl)-4-allylphenal,
2,8-bis-(n-octylthiomethyl)-4-methylphenol,
2,6-bis-(n-dodecylthiomethyl)-4-methylphenol
2,8-bis-(n-octylthiomethyl)-4 -tert.-butylphenol,
2,6-bis-(n-dodecyithiomethy!)-4 -tert.-butylphenol,
2,6-bis-(n-octylthiomethyl)-4-(1',1' 3’,3'-tetramethylbutyl)phenol,
2,6-bis-(t-nonylthiomethyl)-4 -tert.-butyiphenol,
2,6-bis-(t-dodecyithiomethyl)-4 -tert -octyl-phenol,
2,6-bis-(benzylthiomethyl)-6-methylphenal,

2,6-bis-(phenylthiomethyl)4 -tert -butyl-phenol,
2,6-bis-(2'-ethylhexyloxycarbonylmethyl-thiomethyl)-4-cyclohexylphenol,
2,8-bis-(2'-isooctyloxycarbonylmethyl-thiomethyl)-4-cyclohexylphenol,
2,6-bis-(n-octadecyloxycarbonylmethyl-thiomethyl)-4-propargylphenol,
2,6-bis-[2'-(2"-ethylhexyloxycarbonyl)-ethylthiomethyl]-4 -tert.-butylphenol,

The substances listed below may be regarded as examples of representatives of
compeunds of the formula lll:
2,2-bis-[4',4"-dihydroxy-3',3",8',5"-tetrakis-(n-octylthiomethyl)-phenyi]-propane,
2,2-bis-[4',4"-dihydroxy-3' 3",5' 5"-tetrakis-(n-dodecylthiomethyl)-phenyl]- propane,
bis-[4,4'-dihydroxy-3,3',5,5'-tetrakis-(n-octylthiomethyl)-phenyl]-methane,
bis-[4,4'-dihydroxy-3,3',5,5'-tetrakis-(n-dodecylthiomethyl)-phenyl]-methane,



. 150C/ 14 daysConparative0.20 %78 %186 %179l nventi on AO.20 %57 %61

%1661 nventi on AO. 25 %165 %174 %85I nvention AO0. 30 %186 %199 %194| nventi on

BO. 20 %175 %161 %1591 nventi on BO.25 %170 %170 %85Il nventi on BO. 30 %158 %176

" %71 Conparative = 4,4'-thiobis(2-nethﬁ£-6 -tert.-butyl phenol) Invention A
= 2,4-bis(n-octylthionmethyl)-6-nethyl phenol Invention B = m xture of 80wt %

4,4 -di-tert.-octyl di phenyl am ne and 20% of Phenol P . Reduced Exudation of

Stabilizers It is exam ned how the liquid systens behave in conparison to

t he sol 2R-bing4 4" Ailydgixyi3 808 8 yetfakis- (Z-athybhexyloxptarbbaibmatindthiomethyijae pol ymer

surface n.cause various problens, such as |oss of active radical

scaveng@ﬁ%ﬂgﬁﬁgée%%icky surface | unping together the granules during

st or age 2, FEhisd4ii4"aihydfoxgi3s81,$'| 52 ¢eteakisa(@-ipesatoxyesrboaylahethylkismethjipphewg a

negative inpact on the extrusion process and the cable product and

exudat | BHOp%& may foul filters and cause slippage and instability in the

extrusi on process. The exanple conpares the sweat out or exudation behavi or

of the djfferent s fter conditjoning at 55C. Both Inventjion A and
Phvent | W B 0 sl doBing STo BB & Rk cORSBRAR ABNG 1y it h
t he pol gertted Fnsdiphémyiamitef 4Hidreutytighentamine/ 4tten.-6adipemiahingr 4 4Qgi- - 19

i iti .| oadi ny i, f i . | Wh hi gh

scor on fertiendiRienyEming A M SR ARiaclaring. 2060 B srmarenisic n-
exudat i (pﬁen;&’étlﬁhtef@,bnuhﬂ% ortrp,bSdikantodtwui{aﬂmy@nﬂm?,elz_c,4?516rti.-l|au@maérlt._t&nﬂit mul at e
anti oxi dant_pl ate iy appropriate recall jnterval, an aliquot is
extract g’&PhPF'ﬁﬁﬁ“{“ﬁeggsig'hteﬁﬁﬂcqﬁg'gsgﬁ’yi%"gmr 5éi?ﬂ’f%@caﬂﬂ'ésﬁrwyldmﬁgnﬂgﬁwpes are

washed wnhtith nmet hyl ene chl ori de (about 15 seconds contact with polyner) and
the solutiop.is then transferred to roynd bottom fl ask and evaporated to
dr yness M 394G BTGk aCSARANG R ToaUiRd b RS EbRVecPnA ReNGl Slaterkitemdg ut i on
and analiyio@shgoprnbist ati vely via |iquid chromatography. Table 5

Pr oduct Loadi ngExudated Stabilizer in parts per mllion after 7 da

sConpar ative0. 20 %4430l nvention AO0.20 %30l nventi on A0.25 %0l nventi on A0. 30
%50l nvemhensl B0. 20 %0l nventi on BO. 25 %0l nventi on BO. 30 %80 Conparative =
4, 4" -t hiobis(6-4zhutyl-3-nethyl phenol)

2. 4-bi s(n- y|¢tt“ﬁ'?§4mt hyl ) - 6- met hyl ph
4,4' -di-tert. yl di phenyl am ne and
enbodi & ' '

é\q\senti on A = .

8 nvention B = m xture of 80w %
b Of Phenol P . A further preferred
B8Rt the use of the scorch
revent bl odMm ng (sweat out or exudation)

fromthe substrate.

Phenol W
C(CH,),
HO 0
(CH,),C O\/\/\/\O C(CH,),
~ OH
C(CH:,)3
Phenol S
C(CH,),
o
(CHY,C S COOIC,H,,
Phenol X
C(CH3)3
HO
8. COOC H,,

(CH,),C



. -20 Cainms: 1. A conposition conprising (a) a polyethylene (b) a scorch

i nhi bitor having a nelting point below 50 C at atnospheric pressure, and
(c) an organic peroxide. 2. A conposition according to claim1, wherein the
" scorch inhibitor is a conmpound of the formulal OHR ~ CH2 SR2 i Ra CHz
S-R3 | wherein R is C -zoal kyl or iialkyl which is substituted by
phenyl, Cz_zoal kenyl, C3_2oal ki nyl, C5 _scycl oal kyl, phenyl or tolyl; Rz and
R3 each |ndependently of the other are: C~_zoal kyl or C~_zaal kyl which is
substituted by the follow ng radicals: phenyl, one or two hydroxyl, cyano,

forrnyl acet vyl , -OCCBS; R5 is C,_zoal kyl; Cz-zoal kenyl; C3_zoal ki nyl;
~cyc| FognR C$_~cycl oal kyl which is substituted by hydroxyl; phenyl,

4- chl or ophenyl 2 met hoxycar bonyl phenyl, p-tolLyl, 1, 3-benzthiazol-2-yl) or

- (CHRB) @% or - ( CHRBM ReR9 vvlthnls 1p )CRBIS hydr ogen o

C~_eal k;/(l s C- degl %%\I C, zoal K whi ch (:Csl—gls ru ted by onelto five

Oor S, CBQ—@ oal Kyl ,H@ OOGE'?H W Ha‘?’@z ﬁé@PHg B or

C, _sal kyl; R4A™Ts hydr @g;} met hyI -21 3 (C%’SF rrp05|t| on according to

claim2, wherein R is *zoal kyl, and R an %are identical andjare

C, ~2o0al kyl or C~_2oal ky substitut ed by one or two hydroxyl . ~4. A .
conposi tion aggeyding to clgim 2 or 3, wherein the aowwech inhibitor o‘%
formula | is 2,4-bis(n-octylthiornethyl)-6-nethyl phenol or

2, 4- bi s(n-dodecyl t hi omet hyl ) - 6- net hyl phenol . 5 A conposition according to

cIa|m1 ‘@ﬁ in the scorch inhibitor is a conpound of the formula Il or
11 or mxtures t her eof
OH
RS-CH, CH,-SR
CH,-SR

R= CH,COOC,H,,

The amounts of the aromatic amines in the mixture are:
not more than 5% by weight of diphenylamine (a),
8-15% by weight of 4-tert.-dibutyl-diphenylamine (b),
24 to 32% by weight of compounds selected from group (c),
(c)(i) 4-tert.-octyldiphenylamine
(c)(ii) 4,4'-di-tert.-butyldiphenylamine
(c)(iiiy 2,4,4'-tris-tert.-butyldiphenylamine
23 to 34% by weight of compounds selected from group (d),
(d)(i) 4-tert.-butyl-4'-tert.-octyldiphenylamine
(d)(ii) 0,0"-, m,m'- or p,p'-di-tert.-octyldiphenylamine
(d)(iii) 2,4-di-tert.-butyl-4'-tert.-octyldiphenylamine; and
21 to 34% by weight of compounds selected from group (e)
(e)(i) 4,4'-di-tert.-octyldiphenylamine
(e)(ii) 2,4-di-tert.-octyi-4'-tert.-butyldiphenylamine,
based in each case on the total amount of amines.

A preferred amine is 4,4'-di-tert.-octyldiphenylamine or Amine (A) which is a mixture of:
3wt% diphenylamine, 14wt% 4-tert.-butyldiphenylamine,” 30wt% (4-tert.-octyldiphenylamine
4,4'-di-tert.-butyldiphenylamine and 2,4,4'-tris-tert.-butyldiphenylamine), 29wt% (4-tert.-butyl-



.OHz RZ-SCHZ CH2-S-R* R-SCHz " CHZz SR.- ., MH~~2z2~~O™HR IIl~

R3-S-CN2 CHz S-R3 IIl wherein R is C -2oal kyl or C, _zoal kyl which is

substituted by phenyl, C2_ZGal kenyl, C3_ZGQal ki nyl, C5.9cycl oal kyl, phenyl

“or tolyl; R2 and R3 each independently19f the other are: C-~.2o0al kyl or
C,,2o0al kyl which is substituted by thé '™follow ng radicals: phenyl, one or

two hydroxyl, cyano, fornyl, acetyl, -0O CORE; R5 15 C, _zoal kyl ;

Cz_zoal kenyl ; C~.2oal ki nyl; C5_ cycl oal kyl or ,cycl oal kyl which is

subs][ i ][ W -esh l@ﬁyk&ﬁ{]@ybﬁmln@fwﬁ\ym ,m anphzl dr—teﬁhedylldlphgnviemmwwa? ﬁr@hﬁﬁ”p‘henﬁf
t 1, nzt % CHRBL RS th n
Ps 2 gr byty 'ﬁs e ¢ v@}péﬁghlagw?{néé 94_’%}% &dl engh( & 50al kyw-vx/ni ch

i s i nterpupdaty- 4b}emmatyﬂdjpﬁanvtanﬁhe)r S C5_~cyc|oa| kyl , phenyl benzyl ,

tolyl, Re and Re are hydrogen or C~_salkyl; R4 is hydrogEn or net hyI; and Z
Is -S, -CH2-, -CH(CH3)- or -C(CH3)2- -22 6. A conposition according to
cl ai m 1, Exslepled of rhixturecsuiable ashidorahdnhibiéorareri xt ur e cont ai ni ng an ami ne

sel ect ed fro e, 4- tert - but yl di phenyl am ne,
4-tert. Tﬁ?ﬁ@ X'Lé}gbp 4,4 -di-tert.-butyl di phenyl am ne,

2,4, 4" - t4 nsenuent tqdmpmmmeayhéﬁme@l (P)

4-tert. tyl i ee, 0,0'-, mmn- or
ik it el

2, 4- di -t&mtne-(wtﬂydi Phe::qléu -oct yl di pheny! ani ne,

44" di - Afie mgaambnmv{' am ne,

2,4-di-tert. but yl di phenyl am ne, and in addition a phenol
accor di ngming (Mﬁﬁﬂu!’aelm' M), or 111 according to claims 2 and 5 or a phenol

sel ect edAEE%ZBﬁdWEh& fg phenols: Phenol P C(CH3)3 C(CH3)3 HO ~ / OH
~CH3~3C \gxl—B)BCOOPhenol WC(CH3)3 HO~ O (CH3)3C I / OO

/ 1 C(CH3)3 O ~ OH C(CH3)3 Phenol S C(CH3)3 HO / S~COQ C8H~7 (CH3)3C Phenol
X C( CH3) 3ndiQRe{ghbratiodPekvind & PHRERE ACo 5:1.

Especially suitable as liquid scorch inhibitor is a mixture of 80wt% 4,4'-di-tert.-
octyldiphenylamine and 20wt% of Phenol P,

The compounds of the formulae |, Il and il are prepared by processes which are known per
se and described in US 4,759, 862 and US 4,857,572 (formula 1) or in US 5,008,459

(formula Il and ).

Polyathylene, as that term is used herein, is a honﬁopolymer of ethylene or a copelymer of
ethylene and a minor proportion of one or more alpha-olefing having 3 to 12 carbon atoms,
and preferably 4 to 8 carbon atoms, and, optionally, a diene, or a mixture or blend of such
homopolymers and copolymers. The mixture can be a mechanical blend or an in situ blend.
Examples of the alpha-olefins are propylene, 1-butene, 1-hexene, 4-methyl-1-pentene, and
1-octene. The polyethylene can also be a copolymer of ethylene and an unsaturated ester

such as a vinyl ester, e.g., vinyl acetate or an acrylic or methacrylic acid ester.

Suitable polyethylenes are so-called high pressure polyethylenes. A variety of such polymers
are commercially available. The high pressure polyethylenes are preferably homopolymers
of ethylene having a density in the range of 0.910 to 0.930g/cm®. The homopolymer can also

have a melt index in the range of about 1 to about 5 g per 10 minutes,' and preferably has a



. Phenol U (CH3)3C ~CH3)3C (CH3)3C HO ~ ~ + HO ~ ~ CHZ CHz COOCH3 + HO ~ ~
CH2- CHzZ COOCHz C (CH3) 3C (CH3) 3C n n=4 30wt % 30wt % 40wt % -23 Phenol V OH
RS-CHz ° CH2-SR i CHZ-SR R= CHzCOOCaH' 7. A conposition according to claim
- 6, wherein the amne is 4,4 ~di-tart.-qctyl di phenylam ne or Ami ne (A) which
is a mxture of. 3wt % di phenyl am ne, 14%c% 4-tart . - but yl di phenyl am ne,

3owt % (4-tert.~octyl di phenylam ne 4,4'-di-tart.-butyl di phenyl am ne and
2,4,4" -tris~tert.-butyl di phenyl am ne), 29wt %

{4-tart.méuihgbxih thé edrige FGbBLIICD. PHEAM0ANB eper ADONiINutEs Mel®index is determined

p,p -di-tert.oct Id| 8heny| am ne and

2, 4- di - t49er ARl V‘&P 8tart- -octyl di phenyl am ne), 18wt %

4,4 -di-tert. octyl d| phenyl am ne and 6w %

2,4-di-tart.-oct ‘-tart.-butyl di phenyl a Aco osi tion according
to claimhg crmpéna apfR! IS 8B OEgeN crﬂ*ﬁr&f%%%ug] ing q*ﬁ"»t' RPEOXIgES S 88 dicumyl

4, ~+' - dipdréfidle, PIEN. Llﬂ]tﬂ%Mldﬁﬂéﬁ-b@ﬂﬂjc@ﬂw&?&%e‘:h@&he%yl 2 %lﬁws' t ' on

according to claimail, whe t he scorch inhibitor |s
range f rR&EOXY)HEXaNg ?vﬁ'd%mv"?ﬁed'gmer@fy)‘f‘ﬁéarﬁe?M'ﬂ‘@thykzﬁrﬁ'@ﬁétyﬂ%ﬁ%)f rom
0.5 to 1 r ng@_g
cConmposi ﬁégtﬁr(%ae?g%meﬁgﬁ@g dll W[%ﬁ%%”rég S, dE)a%(-!-,['t(th enée}lehér oxXl cfgnbl end is
i nt r oduceanzeng, ¢li atﬁrtemwlmxn%d &.Wl KtbutrflnerONermnrgpyllbaozat@ & Sraiimethyg3poi nt
bel ow 5 [ sai d
oxt s SHREATREAER . SO 3 RO PR RELAH B MBI  Be®i N0 1t o a
t enper at @ther gw@@teeqrgawar@etqweg@t@mmtq anid p@rﬁpléeahweylmﬁr e fertpaitybr gani c
peroxid 3 i {akQ | ai4m S
abl o i TROr s .'o@ﬁ’sfﬁﬁex’ﬁi‘af“Enﬁgﬂﬁﬁ‘%&“ﬁ@'é RICB! eEPugriett] (SGbflafe Rifodnf

. AA. AN. Apersaxy iopxopy! samonaie, fErt. Auw peroxy bﬂyratex% dinggihylRL5- mervzeylmsom @
H
e$AEc<| vvr \}f a?unél percixe/a et te -teE@q éifper?)g/ap]hé% I%tg] tga ca ae]m)gj rggheca] ca]
ca] cal caqmca]ca@lph@qa@gm PO Qaqeﬂf\- reg enzoateRPreferred are dialkylperoxides.
vz" &&- - .1 E//170C0}xsnid_Z]]ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! CO0*1V1112E2x222%$3f 66
7a7r 77777888080ic prroxides have a decomposition temperature in the range of 100 to 200°C

oo el il skl e lamtoalanie e - -

B&B/ BGBBBBBBBBBC=C| w mhc”*Ynmhc”Y] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] caU

L C L o ARt PRt SRR kAR, M AL B BB SAL BB RRER T 0 o

a] ca] ca] wwwrahethpds [ferd @aiptaby alet djerd]ngdh eapk ajic alknabding ezffuder oah ceikeradt TTBU

[ ora] cal Sa e aalRapki¥htje drcemiditon MApRRIEEI A efeuds A1) S0 o]

ca] ca! demettpdaberiydhe bguid sedreh |nh|b|tor/perOXIde blend is mixed untll the whole liquid
phase is soaked into the polymer.

The scorch inhibitor and/or the peroxide can be added to the polyethylene either before or
during processing.

The amount of the scorch inhibitor is in the range from 0.01 to 1wt%, preferably 0.1 to
0.5wt%.

The amount of the peroxide is in the range from 0.5 to 5 wt% preferably 1 to 3wt%.

Optionally epoxidized soya bean oil can be added in an amount 1 to 3wt%, preferably 2wt%
to the polymer to stabilize the polymer against color degradation.
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The crosslinking may be carried out in any conventional fashion such as in an oven orin a

continuous vuicanization tube, optionally, but not necessarily under nitrogen atmosphere
and increased pressure.

The stabilized composition is suitable for use as cable insulation of medium and high voltage
power cables. A range for medium voltage is 1 kV to 40 kV. "High voltage" relates to a valve
voltage exceeding about 40 kV, especially 40-110kV.

Advantages of the invention is a surprisingly high resistance to scorch at extrusion
temperature while maintaining a satisfactory crosslinking speed and crosslinking density.
The mechanical properties before and after heat aging meet the industrial standard

requirements.

The following examples illustrate the invention in detail.

Compound preparation
A low density polyethylene (d=0.923g/cm3), type Escorene LD 100 MED from Exxon Mobil

Chemical, is heated up to 90°C in a static oven. The stabilizer and the peroxide are heated
up to 70°C by exposure to a water bath. The clear stabilizer/peroxide melt is added to the

warm polymer granulate and kept in the oven for approximately 60min. Every ten minutes

|
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5g of each sample are heated up to 180°C in a Moving Die Rheometer (Monsanto MDR
2000). At test temperature the samples are exposed to a periodical alternating stress at
constant amplitude (3° torsion at 1.66 Hz) until the maximum torque is obtained. The
criterion is the constant crosslinking speed, which is a measure of the interaction between
crosslinking agent and antioxidant.
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& ()- Comparative = 4,4'-thio 15(2 methyl-6 “tert.-butylphencl)

Invention A = 2,4-bis(n-octylthiomethyl)-6-methylphenol
Invention B = mixture of 80wt% 4,4'-di-tert.~octyldiphenylamine and 20wi% of Phenol P.

Gel Content

The amount of insolubles is generally a measure of the degree of crosslinking obtained. A
defined weight of the crosslinked plaques is exposed to a solvent (toluene, xylene or
decaline) at 90°C for 24h. The soluble parts are filtered through a sieve and both sieve and
sarnple are washed with the corresponding solvent. Afterwards both are dried in a vacuum
dryer until a constant weight is obtained.

The Gel content was determined according to the formula:
Gel content (%) =100 (W;-W 2)/W3

W, = Weight of Sieve and insolubles after vacuum drying
W, = Weight of the annealed, empty sieve before filtration
W, = Weight of the polymer sample

All results (Table 2) are in the typical range expected for this kind of application.
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Table 3
Product Loading Tensile Strength | Retained Tensile | Retained Tensile
after crosslinking | Strength after Strength after thermal

thermal aging at | aging at 150°C/14 days
150°C/10 days

Comparative 0.20 % 21.7 MPa 18.9 MPa 17.5 MPa

Invention A 0.20 % 20.5 MPa 17.1 MPa 17.6 MPa

Invention A 0.25% 20.7 MPa 18.1 MPa 18.8 MPa

Invention A 0.30 % 21.9 MPa 20.0 MPa 18.9 MPa

Invention B 0.20 % 21.2 MPa 17.6 MPa 16.5 MPa

Invention B 0.25% 20.4 MPa 18.0 MPa 19.2 MPa

Invention B 0.30 % 19.9 MPa 18.2 MPa 17.6 MPa
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Tab. 4
Product Loading | Elongation after } Retained Retained Elongation
crosslinking Elongation after | after thermal aging at

thermal aging at | 150°C/14 days
150°C /10 days

Comparative 0.20 % 478 % 486 % 479 %

Invention A 0.20 % 457 % 461 % 466 %

Invention A 0.25 % 465 % 474 % 485 %

Invention A 0.30 % 486 % 499 % 494 %

Invention B 0.20 % 475 % 461 % 459 %

Invention B 0.25% 470 % 470 % 485 %

Invention B 0.30 % 458 % 476 % 471 %

Comparative = 4,4'-thiobis(2-methyl-6 -tert.-butylphenol)
Invention A = 2,4-bis(n-octylthiomethyl)-6-methylphenol
Invention B = mixture of 80wt% 4,4'-di-tert.-octyldiphenylamine and 20% of Phenol P .

Reduced Exudation of Stabilizers

It is examined how the liquid systems behave in comparison to the solid ones. A high
tendency for migration of stabilizers to the polymer surface can cause various problems,
such as loss of active radical scavengers and a sticky surface lumping together the granules
during storage. Exudation of stabilizers and peroxides is also known to have a negative
impact on the extrusion process and the cable product and exudation dust may foul filters

and cause slippage and instability in the extrusion process.

The example compares the sweat out or exudation behavior of the different systems after
conditioning at 55°C. Both Invention A and Invention B show an impressive improvement in

terms of compatibility with the polymer. This offers a further opportunity for the converter to
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increase the additive loadings if appropriate, especially where higher scorch resistance is

desired, without expecting severe problems with exudation.

Each formulation is kept in the oven at 55°C in order to simulate antioxidant plate out. At the
appropriate recall interval, an aliquot is extracted from the oven and measured for surface
exudation. The samples are washed with methylene chloride (about 15 seconds contact with
polymer) and the solution is then transferred to a round bottom flask and evaporated to
dryness. The resultant residue is reconstituted with a standard solution and analyzed

quantitatively via liquid chromatography.

Table 5

Product Loading Exudated Stabilizer in
parts per million after
7 days

Comparative 0.20 % 1430

Invention A 0.20 % 30

Invention A 0.25% 40

Invention A 0.30 % 50

Invention B 0.20 % 50

Invention B 0.25% 60

invention B 0.30 % 80

Comparative = 4,4'-thiobis(6-t-butyl-3-methylphenol)
Invention A = 2,4-bis(n-octylthiomethyl)-6-methylphenol
Invention B = mixture of 80wt% 4,4'-di-tert.-octyldiphenylamine and 20% of Pheno! P .

A further preferred embodiment of the present invention relates to the use of the scorch
inhibitor as described above to prevent blooming (sweat out or exudation) from the
substrate.
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(a) a polyethylene
(b) a scorch inhibitor having a melting point below 50 °C at atmospheric pressure, and

(c) an organic peroxide.

2. A composition according to claim 1, wherein the scorch inhibitor is a compound of the

formula |
OH
R CH,-S-R’
L
CHySR® |
wherein
R is Cq-0alkyl or Cy.50alkyl which is substituted by phenyl, C,.xcalkenyl, Caqalkinyl,

Cs.gcycloalkyl, phenyl! or tolyi;
R?and R® each independently of the other are:
C1.20alky! or Cy.0alkyl which is substituted by the following radicals: phenyl, one
or two hydroxyl, cyano, formyl, acetyl, -O-COR?®; R® is Cy.z0alkyl;
C..x0alkenyt;
Cs.0alkinyl;
Cs.zcycloalkyl or Cs;cycloalkyl which is substituted by hydroxyt;
phenyl, 4-chlorophenyl, 2-methoxycarbonylphenyl, p-tolyt,
1,3-benzthiazol-2-yl, or
-(CHR%,COOR’ or -(CHR®),CONR®R® with

n is1or2,
R® is hydrogen or Cy.galkyl,
R’ is Cy.z0alkyl, Cy.20alkyl which is interrupted by one to five O or S,

Cs.zcycloalkyl, phenyl, benzyl, tolyl,
R%and R® are hydrogen or Cy.calkyl;
R* is hydrogen or methyl.
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3. A composition according to claim 2, wherein
R’ is Cy.z0alkyl, and
R%and R® are identical and are Cy.apalkyl or Cy.x0alky substituted by one or two hydroxyl.

4. A composition according to claim 2 or 3, wherein the scorch inhibitor of formula | is
2,4-bis(n-octylthiomethyl)-6-methylphenol or 2.4-bis(n-dodecylthiomethyl)-6-methylphenol.

5 A composition according to claim 1, wherein the scorch inhibitor is a cempound of the

formula Il or Il or mixtures thereof

OH R%.8-CH CH,-S-R?
R%-S-CH, CH,-S-R? 2 2
HOQZ OH
R4

R’ . R®-S-CH/ CH,-S-R®

i
wherein
R’ is C4-z0alkyl or Cya0alkyl which is substituted by phenyl, Ca.acalkenyl, Cazcalkinyl,
Cs.scycloalkyl, phenyl or tolyl;
R?and R® each independently of the other are:
C..z0alkyl or Co.0alkyl which is substituted by the following radicals: phenyl, one
or two hydroxyl, cyano, formyl, acetyl, -O-COR%: R% is Ci-20alkyl;
C..zoalkenyl;
C:.o0alkinyl;
Csscycloalkyl 0|" Cs.-cycloalkyl which is substituted by hydroxyl;
pheny!, 4-chlorophenyl, 2-methoxycarbonylphenyl, p-tolyl,
1,3-benzthiazol-2-yl, or
-(CHR®),COOR’ or -(CHR®),CONR®R*® with

n is1o0r2,
R® is hydrogen or Cy.alkyl,
R’ is C,.00alkyl, Cy.20alkyl which is interrupted by one to five O or S,

Csseycloalkyl, phenyl, benzyl, tolyl,
R®and R® are hydrogen or Cysalkyl;
R* is hydrogen or methyl, and
zZ is =S-, -CHz-, -CH(CH,)- or —C(CHa)2-.
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lehenylamlne 0,0'-, m,m'- or p,p'-di-tert.-octyldiphenylamine, 2,4-di-tert.-butyl-4'-tert.-octyl-
diphenylamine, 4,4'-di-tert.-octyldiphenylamine, 2,4-di-tert.-octyl-4'-tert.-butyldiphenylamine,
and
in addition a phenol according to formula 1, Il, or Il according to claims 2 and 5 or a phenol
selected from the following phenols:

Phenol P
C(CH,), C(CH3)3
o] 0
(CH3),C m\w ~ e Y\/@«:Ha)a
Phenol W
C(CH,),
HO 0
(CHs)SC O\/\/\/\O C(CH3)3
o OH
C(CH:,)3
Phenol S
C(CH,),
O
(CHY,C S._COOIC,H,,
Phenol X
C(CH,),
HO
(CHy)C S._COOC H,,
Phenol U
(CH,),C (CH,),G (CH,),C
HO + HO CH,-CH,-COOCH, + | HO CH,-CH,-COOCH,TC
(CH,),C (CH,),C

n=4
30wt% 30wt% 40wt%
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or Amine (A) which is a mixture of: 3wt% diphenylamine, 14wt% 4-tert.-butyldiphenylamine,
30wt% (4-tert.-octyldiphenylamine 4,4'-di-tert.-butyldiphenylamine and 2,4,4'-tris-tert.-butyl-
diphenylamine), 28wt% (4-tert.-butyl-4'-tert.-octyldiphenylamine, o,0', m,m' or p,p'-di-tert.-
octyldiphenylamine and 2,4-di-tert.-butyl-4'-tert.-octyldiphenylamine), 18wt% 4,4'-di-tert.-
octyldiphenylamine and 6wt% 2,4-di-tert.-octyl-4'-tert.-butyldiphenylamine.

8. A composition according to claim 6, wherein the scorch inhibitor is a mixture of 80wt%
4 4'-di-tert.-octyldiphenylamine and 20wt% of Phenol P.

9 A composition according to claim 1, wherein the amount of scorch inhibitor is in the range
from 0.01 to 1wt% and the amount of the peroxide is in the range from 0.5 to 5 wt%.

10 A process for preparing a crosslinked polyethylene composition whereby the
polyethylene or the polyethylene/peroxide blend is introduced into an extruder and the
scorch inhibitor having a melting point below 50 °C or the scorch inhibitor and the peroxide is
added to said extruder and whereby the extrudate is then crosslinked by exposing it to a
temperature greater than the decompaosition temperature of which the organic peroxide

decomposes

11. The use of a compaosition according to claim 1 as cable insulation of medium and high

voltage cables.



