0 5 OCT 2005 -1 Stabilized nmedium and hi gh voltage cable insulationﬂSUCT2m5
conposition The invention relates to a pol yethylene conposition for use as
insulation for wire and cable that has inproved scorch resistance. The
stabilized conposition is suitable for use as cable insulation of medium
and hi gh vol tage power cables. Insulafion conpositions generally include a
pol yet hyl ene, a peroxide crosslinking agent and a stabilizer. Polyners

cont ai ni ng perOX|des are vulnerable to scorch, i.e. to premature

crossl i Stahilg ) ‘ zable , nROsSHi There are several key
factors which must be considered when naklng the choice of an appropriate
stabilizing system These factors include the crossllnklng speed and the
degree i r es,
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US Patent 6,191,230 described a polyethylene composition containing as scorch inhibitor a
substituted hydroquinone, 4,4'-thiobis(2-methyl-6 -tert.-butylphenol); 4,4'-thiobis(2 -tert.-
butyl-5-methylphenol); or mixtures thereof.

In order to remove electroconductive impurities the European Patent Application
EP-A-613154 describes a process to prepare a polyethylene composition whereby the
crosslinking agent and/or the stabilizer are blended into a low density polyethylene after
being subjected to a purification process.

Cleanliness is a critical parameter and there is still a 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.



" (c¢) "an organic peroxide. Scorch inhibitors having a nelting point beq %&FB@%
at atnospheric 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
phenol s; m xtures containing an aromatjc anine and a phenol as described in
US 5, 091 099. The term"scorch inhibitor" also includes mxtures as
described in US 5,091,099 containing in addition a phenol as described in
US 4,759, 862, US 4,857,572 or US 5,008,459. Referring to US 4,759, 862 and
US 4, 8577 the invension relates it aispmpesitien @pre@ﬂﬁﬁmmd of fornula HCHZ SSR2 R CH2
S-R3 | er Cl- 20al kyl or C1.20al kyl which is substituted by
phenyl Mg:z% llyﬁﬁiler;é C3. 2o0al kinyl, C5.9cycl oal kyl, phenyl or tolyl; R2 and
R3 each(t)ndapeordeinthibftoohavinga orelting roing below, 30 Kyatmospt@Tic20edsird, amdi ch i s
substi t yted W ng radicals: phenyl, one or two hydroxyl, cyano,
fornmyl, t¢ ?P?grgtan%‘%%g ‘RS i s CL.20al kyl; C2.20al kenyl or C3.20al ki nyl;

Co. 7Cyc| oaI kyI or C5.7cycl oal kyl which is substituted by hydroxyl; phenyl,

4- chl or gphe 2 nethox carbon t.ol 3- benzt hi azol - 2- yl, or
- (CHR®) gg@&%ﬁ'ﬁ tRifors @@QIF%I%Q %’t?o u& ?tsat%ogqhegb PERSSHE 3{§ &rDgen or
CI IVBI Ky bhertdls a§d&§br|B@diln|<U$47@9 Semand/USwes7ie72s i nterrupted by one to five O
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mixtures containing an aromatic amine and a phenol as described in US 5,091,099.
The term “scorch inhibitor” also includes mixtures as described in US 5,091,099 containing
in addition a phenol as described in US 4,759, 862, US 4,857,572 or US 5,008,459.

Referring to US 4,759, 862 and US 4,857,572 the scorch inhibitor is a compound of formula

H
R! CH,-S-R’
R4
CHS-R® |
wherein
R is Cq-20alkyl or C4.50alkyl which is substituted by phenyl, C,.x0alkenyl, C, xalkinyl,

Cs.gcycloalkyl, phenyl or tolyl;
R?and R® each independently of the other are:
Ci-20alkyl or C4.50alkyl which is substituted by the following radicals: phenyl, one
or two hydroxyl, cyano, formyl, acetyl, -O-COR®; R® is C;.5calkyl;
C..z0alkenyl or C,.x0alkinyl;
Cs.;cycloalkyl or Cs.;cycloalkyl which is substituted by hydroxyl;
phenyl, 4-chlorophenyl, 2-methoxycarbonylphenyl, p-tolyl,
1,3-benzthiazol-2-yl, or
-(CHR®),COOR’ or -(CHR®),CONR®R® with

n is 1o0r2,
R® is hydrogen or Cyalkyl,
R’ is Cq20alkyl, C4.20alkyl which is interrupted by one to five O or S,

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



-3 C1-20al kyl radicals are, for exanple, nethyl, ethyl, n-propyl, |so GqﬁMZMS
n-butyl, sec.-butyl, tert.-butyl, n-pentyl, isopentyl, n-hexyl, n-hepty

1, 1-di met hyl butyl, n-octyl, 2-ethylhexyl, isooctyl (isomeric m xture of
primary octyl), n-nonyl, tert.-nonyl (dsonerlc m xture), n-decyl,
1,1,3,3-tetranet hyl butyl (t-octyl), n-"dodecyl, tert.-dodecyl (m xture
containing as main conponent 1,1, 3, 3,5, 5- hexanethylhexyl and

1,1,4,6, 6-pentanet hyl hept-4-yl), n-tetradecyl, n-hexadecyl, n-octadecyl or
n-ei cosyl. C220al kenyl radicals are, for exanple, vinyl, allyl
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pheny| bathgkadepfienvktadeeyl df nidogyipr opyl , phenyl hexyl phenyl - a, a- di -
nmet hyl butyl, phenyl octyl or phenyl-a, a-di nmet hyl hexyl . Benzyl, a-nethyl benzyl
and a, a-di net hyl benzyl are preferred. Cl.20al kyl radicals substituted by one

or two gyg él |rwcmmeafoeexémplemmrmu9t (pWhﬁ)(but-siehyll pert=dugin oxypr opyl ,

2- hydrox dro e dr.oxyoc hydy oxydecyl ,
2- hydr o?%gﬁéﬂy‘i’d' 8%] Relyﬂ P'é%%{%r“ g{yﬂ P@ﬁ'dé(?ﬁé‘?(\éﬁ{acyl ,
2- hydroxyoctadecyl 2 hydr oxy- elcosyl or 2, 3- dlhydroxypropyl Preferred is

2- hydr oxyet hyI h dr oxypro and 2, d| hydro 0 Cl. 20al kyl radicals
subst i t frrwalkipy ’ﬁﬁ'@ﬂ‘?lar%rfé’p Wr%qaégy va Senyl, *f)’/‘ @%Pdﬂ HKYH 8% Fabyly | .

Cl. 2oal Hadectﬂdlhgla{e%raau@sBinﬁwtrfédaaae BP0 ostb@ec-1 RinyPardiddse19-Aycyanoet hyl . 0 5
OCT 2005 -4 interrupted by one to five 0 or S are, for exanple,

3- oxapr BEBHa'QYk'StHﬁ?SHP@pyI 3-oxabutyl, 3-thiabutyl, 3-oxapentyl,
3-thiapentyl, 3,6- dloxaheptyl, 3,6,9-trioxadecy| or 3,6,9,12, 15,18
hexaoxanonadecl}é The group R is preferably Cl.20al kyl, nore preferably
net hyl Eseayelpal ylga@gqils arfy $9r expRYPLS: Sygigpentyl, cyclohexyl, cycloheptyl, cyclooctyl,

cyclononyl, and in particular cyclohexyl.

C1.20alkyl radicals substituted by phenyl are, for example, benzyl, phenethyl, a-methylbenzyl,
a,o-dimethylbenzyl, phenylbutyl, phenyl-o,a-dimethylpropyl, phenylhexyl, phenyl-a,a-di-
methylbutyl, phenyloctyl or phenyl-a,a-dimethylhexyl.

Benzyl, a-methylbenzyl and a,a-dimethylbenzyl are preferred.

Ci-20alkyl radicals substituted by one or two hydroxyl groups are, for example, 2-hydroxy-
ethyl, 2-hydroxypropyl, 2-hydroxybutyl, 2-hydroxyhexyl, 2-hydroxyoctyl, 2-hydroxydecyl,
2-hydroxydodecyl, 2-hydroxytetradecyl, 2-hydroxyhexadecyl, 2-hydroxyoctadecyl, 2-hydroxy-
eicosyl or 2,3-dihydroxypropyl.

Preferred is 2-hydroxyethyl, 2-hydroxypropyl and 2,3-dihydroxypropyl.

Ci.20alkyl radicals substituted by phenyl and hydroxy are, for ex. 1-phenyl-2-hydroxyethyl.

Ci.20alkyl radicals substituted by cyano are, for example, 2-cyanoethyl.



met hyl and the groups R2 and R3 are preferably identical and are @ &0Ejohsy |
or Cl.20al kyl substituted by one or two hydroxyl, preferably CS-14al kyl,

and in particular n-octyl, tert.-nonyl, n-dodecyl or tert.-dodecyl,

2- hydr oxyet hyl or 2, 3-di hydr oxypr opyI The substances |isted bel ow may be

regarded as exanpl es of represent atlves of conpounds of the forrmula I:

Compounds of fornmula | with R1 aIkyI (nethyl tert.-butyl, isopropyl,
2- et hyl hexyl, 1, 1-di nethyl propyl or dlnethylbutyl)
2, 4- bi sQ@oalkwmtermmw ong @rfe@@pysarmﬁwamp@a@roxap@m Bitsigpropyl,

g 4d13|hy1?é et y?”oéxbc {,%E%Pﬁg IhX | e hle‘atgh 3,6, ? trioxadecyl or

s3.8,9; 1|2 tﬁet&h@gﬂ%mh’l?%ﬂ hi onet hyI ) 6- met hyl phenol

s(n-octyl t hi onet hyl ) - 6- met hyl phenol ,

s(n-dodecyl t hi onet hyl ) - 6- net hyl phenol ,

sTheegroup &0 deprgferatly Beiclkyl) mererprefaraiiaretity] or tert.-butyl, most preferably
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s (n-propylthiomethyl)-6-tert.- butyI phenol ,
T%%s@%%{c%%h%ﬁ&%ﬁﬁn%m% #)%Ee[tgarcgqﬁl%%ﬁl %&ﬁ)@ﬁls of representatives of

Sedmpamidy lof thedomhdiyl:) - 6-tert . - but yl phenol, 2, 4-bi s-(n-decylth

hyl%% 'Bt%ﬁ?ﬁ M'hepfl 6-tert.-butyl phenol ,

sR{ ralkgt(mathet; yért HiutyrEsdprbpyl B-etayhexybut, yhmmnpbropﬂfm 10Cdimefibutyd)
i s-(n-hexadecyl thi omethyl)-6-tert.-butyl phenol,
i s-(n-octadecylthionethyl)-6-tert.-butyl phenol,

I S2abisRehRydyBthykibfMgthyhB-methilphérgly | phenol
2,4-bis(2',3'-dihydroxypropylthiomethyl)-3,6-dimethylphenol,
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2,4-bis(2'-acetyloxyethylthiomethyl)-3,6-dimethylphenol,
2,4-bis(2'-n-decanoyloxyethylthiomethyl)-6-methylphenol,
2,4-bis(n-octylthiomethyl)-6-methylphenol,
2,4-bis(n-dodecylthiomethyl)-6-methylphenol,
2,4-bis(tert.-dodecylthiomethyl)-6-methylphenol,
2,4-bis(benzylthiomethyl)-6-methylphenol,
2,4-bis(2'-ethylhexyloxycarbonylmethylthiomethyl)-6-methylphenol,
2,4-bis(n-octadecyloxycarbonylmethylthiomethyl)-3,6-dimethylphenol,

2,4-bis(methylthiomethyl)-6-tert.-butylphenol,
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,

a)
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2,4-bis-(isopropylthionmethyl)-6-tert.-butyl phenol,
2,4-bis-(sec.-butylthionethyl)-6-tert.-butyl phenol, 2,4-bis-(tert.-butylth
i onet hyl)-6-tert.-butyl phenol,

2, 4- bi s- (2- et hyl hexyl t hi onet hyI )-6-tert.-butyl phenol,
2,4-bis-(1,1,3,3-tetranet hyl butyl t hi ot thyI) 6-tert. -butyI phenol ,
2,4-bis-(1,1, 3,3, 5,5-hexanet hyl hexylthionethyl)-6-tert.-butyl phenol,
2,4-bis-[4-(2, 2,4, 6, 6-pentanethyl heptyl)-thionmethyl]-6-tert.-butyl phenol,
2, 4- bi s2 thisamlﬁzemdyd:wthiommw jerts-buytphendjut y| phenol ,

2, 4- bi S5 R | utyl phenol

2,4-bis %‘c;'/sc &.l%lc&&ulflgﬁe kmé té%q?ﬁtﬁ)ﬁe ik yl phenol ,

2, 4- bi s2 Gbﬁpﬁelo@yﬂk}mmm;ﬂ-tem-bntulphymf)l 6 tert _but yl phenol ,

2,4-bis | phenol ,

2, 4- bi s% pﬁ‘;e]sﬁgﬁﬂt@amﬁ%h@“ﬁm @fe?tfhgﬁy[dgg{%n - but yI phenol ,

2, 4- bi s2 @khisiselct-butglthearhgthyl)-6-terd rbutylphengl, phenol

2,4-bisz(p-talylthior 1) z6-tert. - Iphenol,

2 4-bi f%‘9‘2'?@9&@@‘ﬂi’)ﬁh@é@mi‘?@%&-%&W%@%’Ky| t hi onet hyl ] - 3-met hyl - 6-tert . - but yl
phenol , 2t4ktﬂs-(ﬁ-eth§/h¢kylta&h€athmf-6-tert -butylphenol,

2,4-bis nol, the dibutyl ester of
2, 4- bi 2%%'52{ Egigte% }'y&“%'l%"eg’yﬁ)' -fert. %H y%hgﬂgnol ,  the dioctyl ester of
2, 4- bi s2(43pis-ar,h33/5, B-Hehampmquwthﬁ;mamw)-em -3bhtyllmieobl t he di dodecyl ester

of 2,4-Rhis 2-.t hi noI, t he nmononet hyl
ester o 4?%%9&25?%)%8 ’BSW@“‘FH%’%'P'BW&%@ tﬁér%{Ut(}IBﬁ phenol, t he di ?lret hyl
ester og4§b|§-(%rbﬁ-2(éhy+tmagbmy})-g62te£hbk’{)tbmhididl66 tert. IobUtlyl Ehenf)l, Lhe di oct yl
estero 4-bi s ar - 2-t hi .abut -6-tert.-butyl phenol, the

>t 0. crChinipoR 2 Bufmgny-6 6t sl enenti
2, 4(b| sggblmﬁgyﬁmwmmmﬁrﬁ-bﬁmgﬁkhol- butyl phenol, the dinmethyl ester of
24b|s 3-C x-2- 6-tert.-but enol, the dinethyl ester of
2, 4- bi 52E44b'82£'g x@yﬁlﬁbWHﬁ'\é“%emygﬁéWyP?t '@é@&i _but yl phenol t%e
N, N- ﬂll nNQém%rgqméiﬁumémath%Ju.@n(&;@pﬁ@@gy -t hi apropyl)-64ert. -butyl phenol,

i hex

t he a
2, 4- bi s(%bis B\H{V"’E‘thl)a%Fl%hﬂ"ﬁ'tﬁ”fwwphm 'yl phenol , the N, N-di dodecyl ani de
0

f 2,4- 12'@blé—’ib&ﬁ'&:iﬂﬂdMet?\yl)JGLtéﬁr-mwbherﬁﬂtert -butyl phenol , the
N, N—d| met hg 8 ? rb0f<y 2-thiabutyl)-6-tert.-butyl phenol, 05
OCT 20034 ls-(p-tolylthlomethyl) -tert. -buty phenol,

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

the dimethyl 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 dimethyl 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 dimethyl 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.-butylphenol,
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2,4-bis-[3-carboxy-2-thiabutyl]-6-tert.-butyl phenol, the N, N-dibutyl am de of
2, 4-bi s- (4-carboxy-3-nethyl -2-thiapentyl)-6-tert.-butyl phenol, the

di cycl ohexyl ester of 2,4-bis-(3-car bo‘iy 2-thi apropyl)-6-tert.-butyl phenol,

t he di phenyl ester of 2, 4-bis-(3-carbokxy-2-thiapropyl)-6-tert.-butyl phenol,

t he di benzyl ester of 2, 4- b| s-(3-carboxy-2-thiapropyl)-6-tert.-butyl phenol,
the di-p-tolyl ester of

2, 4- bi sthé B, Nalirhethyladidehof2p4-bisy[Bicatboxp-2tthiabutyj6er Aritylphemel,di - ( 3- t hi abut yl )
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gl Sth[e(dﬂ-(mdnmemmub -R-gthyioeatéof 2] 4-bisi(8ichrbokyRthinprp@l-6-tert -

L[‘(4 chl orophenyl ) -t hionmethyl]-6-tert.-butyl phenol, 2,4
E ycar bonyl phenyl ) -thionethyl]-6-tert. -butyl phenol

StHe(dlarﬁidb@ﬂZMtblmbarBOWQ-‘tﬁlﬁnr@mﬂﬁ-b-yérl Hatyighiehot; but yl phenol ,

[
t t b | ph I 2, 4- bi 3,
b T e e P
|52[44b|§ ?prép-QlerIymﬁlbmeblb}t)éﬁLteﬂ bmwbﬁmhenyl) 2-thi abutyl] - 6- tert - but yl

S

-bi's
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nol t hi abut 6-tert.-butyl henol |,
O 24 D ARy A rELBRNEN B | Shenol - aud |
g' S2[430|§-{—23hﬁr0)&etr{?ltﬁlbﬁfe}ﬂg]]%ﬁeb&tylfhéﬁd| phenol .
-bi s
-b
-bi s

o -

-b-h-h-b-h-hm -hQ.-h-h; -b-h-h-b-h
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IS (n oct |soprop |,
'ﬂ'&?déﬁﬂ N-6ge ﬁs%)"é‘b‘{’)\ henol ,

|S2(4Eb|9{(HMhéthb>@ﬁSﬁéﬁW-ﬂwro6ne(t tadiba )Hh)anélhem'

s-(n-d Y thio X g I hexyl ) - phenol
2 4- bls-[(4-ch orophenyl)-thl methyl] -tert -b tylpheno
2,4 -bis-[(2-methoxycarbonylphenyl)-thiomethyl}-6-tert.-butylphenol,
2,4-bis-[(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.
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2,4-bis-(n-octylthiomethyl)-6-isopropylphenol,
2,4-bis-(n-dodecylthiomethyl)-6-isopropylphenoal,

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,



2, 4-bi s- (n- dodecyl t hi omet hyl ) - 6- (1, 1- di met hyl propyl ) - phenol , 0 5 BRI 7
2,4-bis-(n-octylthionethyl)-6-(1, 1-di net hyl butyl) - phenol

2, 4- bi s- (n-dodecyl t hi omet hyl ) - 6- (1, 1- di et hyl but yl ) - phenol , b) conpounds of
formula | with R1L = cycloal kyl (cycl ohexyl)

2, 4-bi s-(n-octylthionethyl)-6-cycl ohexyl phenol

2, 4-bi s- (n-dodecyl t hi onet hyl ) - 6- cycl ohexyl phenol c) conpounds of fornmula I
with RL = phenyl or tolyl 2,4-bis-(n-octylthionethyl)-6-phenyl phenol,

2, 4-Dbis- (n dodecyl t hi onret hyI ) - 6- phenyl phenol ,

2,4-bis

2, 4- bi 2%%'8 @dgeééi{& h\’eﬁ.@ qc@“&%% pgﬁgh%ll d) conpounds of fornula |
with R 24—bwd-kydiodm&lttﬂomethysl)}6%ﬁy 1|sd1ma§Hylb(JtyBﬂmphol a, a- di net hyl benzyl)

2, 4-bi s- (n-octyl t hi onet hyl ) - 6- benzyl phenol ,

2, 4- bi s- (n-dodecyl t hi onet hyl ) - 6- benzyl phenol

2, 4- bi sb) dontbatady bt formurat wth R’ &é)@loélkymcymohqulb)enzyl) phenol . e) conpounds
of formuila |l with R = al kenyl (prop-2-enyl) or alkinyl (prop-2-inyl)

2, 4- bi s- (n-octyl t hi onet hyl ) - 6- pr op- 2- enyl phenol ,

2, 4-bi s2 @rmgode&tyltl'ﬁd’théth’ﬂ)-Bsdydloﬁe)qrptha eny: pﬂeno: ¥
2,4-bis dec ) - 6- nyl pheno 05 OCT 2005 -8 Especially
sui t abl g&gy%?q-ﬁ%cze@yl {'}WX'Q %F'OB?@)PF}*‘GPHU a | disclosed in US 4,857,572,
wherein R2 and R3R'np C R1 net hyl n- oct yl hydr ogen< 20 net hyl n-octyl net hyl < 20
met hyl nc)dt%orlr?p% ng{fgﬂﬁqzz?w%wyl Hwenyfj&c%ll et hyl 43

2,4-bis-(n-octylthiomethyl)-6-phenylphenol,
2,4-bis-(n-dodecylthiomethyl)-6-phenylphenol,
2,4-bis-(n-octylthiomethyl)-6-p-tolylphenol,
2,4-bis-(n-dodecylthiomethyl)-6-p-tolylphenol.

d) compounds of formula | with R' = alkyl substituted by phenyl (benzyl, a,a-dimethylbenzyl)
2,4-bis-(n-octylthiomethyl)-6-benzylphenol,

2,4-bis-(n-dodecylthiomethyl)-6-benzylphenol,
2,4-bis-(n-dodecylthiomethyl)-6-(a.,a-dimethylbenzyl)-phenol.

e) compounds of formula | with R' = alkenyl (prop-2-enyl) or alkiny! (prop-2-inyl)
2,4-bis-(n-octylthiomethyl)-6-prop-2-enyiphenol,

2,4-bis-(n-dodecylthiomethyl)-6-prop-2-enylphenol.
2,4-bis-(n-dodecylthiomethyl)-6-prop-2-inylphenol.



t - but yl n- dodecyl met hyl 40 net hyl benzyl hydr ogen< 20 et hyl - CH2COOR{ SVaCT 1005
R7=2- et hyl hexyl . hydrogen< 20 net hyl - CH2CH2OHhydr ogen< 20

met hyl - C( CH3) 2- CH2- C( CH3) 2- CH2- C( CH3) 3hydr ogen< 20

met hyl - C( CH3) 2- CH2- C( CH3) 3hydr ogen< 20q or conpounds of the fornula I

di sclosed in US 4,759, 862, wherein R and R3R 4mp C
tert.-butyl 2- et hyl hexyl hydrogen< 20 tert.-butyl n-octyl hydrogen< 20
tert.-butyl n-dodecyl hydrogen< 20 tert.-butyl-CH2COOR7 with

R7=2- et spegialy bui Fgdhesexpmueungs ofthe frowia Lfisploged-in US4 §5h8%i1 . met hyl < 20
tert. - bytybinert. - CBH17- hydrogen< 20 tert.-butyltert.-COH19- hydrogen< 20
tert. - buf{ yl - CI—|ZCIj2C]—|2&/3dr ogen< 20 tert.-butyl - CH2CH(OH) CH2OHhydr ogen< 20 The
most prBferred IR@MR'scorch inhibitor of foRmula |l is mp°C

2,4-bis tylthi t hyl )-6- nethyl phenol a 0

2, 4- bi s@%ihggdecydqéﬁggrret hyl ) - 6- net hyl phenol . ﬂ%jrgg% 200? -9 Wth reference
to US 5med®y| 459 n-batylscorch inhibitor is a comedyhd of the0forrmula Il or 111
or mxtupes the R3-S-CH2 eCHZ S-R2 - S CHZZ%RZR’ Il RRS-CHZ

OH CHZ @-eEQXFlll nr-gé)cjecg?_I ﬁgdrgggﬂz

methyl n-dodecyl methyl 43

t-butyl n-dodecyl methy! 40

methyl benzy! hydrogen <20
methyl -CH,COOR’ with R’=2-ethylhexyl. hydrogen <20
methyl -CH,CH,OH hydrogen <20
methyl -C(CHs)2-CH2-C(CH3),-CH~C(CH,); hydrogen <20
methyl -C(CH3),-CH,-C(CHj,), hydrogen <20

or compounds of the formula | disclosed in US 4,759,862, wherein

R’ R?and R® R* mp °C
tert.-butyl  2-ethylhexyl hydrogen <20
tert.-butyl  n-octyl hydrogen <20
tert.-butyl n-dodecyl hydrogen <20
tert.-butyl -CH,COOR’ with R"=2-ethylhexyl. hydrogen <20
pheny! -CH,COOR’ with R"=2-ethylhexyl. methyl <20
tert.-butyl tert.-CgH,7- hydrogen <20
tert.-butyl  tert.-CoHyq- hydrogen <20
tert.-butyl -CH,CH,OH hydrogen <20
tert.-butyl -CH,CH(OH)CH,OH hydrogen <20

The most preferred liquid scorch inhibitor of formula | is 2,4-bis(n-octylthiomethyl)-6-
methylphenol and 2,4-bis(n-dodecylthiomethyl)-6-methylphenol.



wherein R1, R2, R3 and R4 are as defined above; and Zis -S-, -@-&09”005
-CH(CH3)- or -C(CH3)Z-. The substances listed bel ow nay be regarded as
exanpl es of representatives of conpounds of the formula I1: 2,

6- bi s-(2' -hyd roxyethylth ionethyl)-4- rret hyl phenol, 2,6-bis-(2",

3" -di hydr oxypropyl t hi omet hyl) - 4- met hyF 9phenol , 2,

6- bi s- (2' - met hyl am nocar bonyi et hyl t hi onet hyl ) - 4- phenyl phenol , 2, 6-bis-(N,
N- di et hyl am nocar bonyl - et hyl t hi omet hyl ) -4-al | yl phenol, 2,

6- bi s- (WWitAcsnstdnak esreishe b8, 459reielybopdteinpibitords a compound of the formula Il or lil or

6- bi s- (n- dode I t i omet hyl ) - 4-net hyl phenol 2, 6-bis-(n-octylthionethyl)-4
-tert. -BHYFD 2, 6-bi s- (n-dodecyl t hi omet hyl )-4 -tert.-butyl phenol,
2, 6-bi s-(n- octybt—{hl onethyl ) -4- (1'g2k CH3 3 -tetjcﬁmg Ry! but yl') phenol ,

2, 6- bi sR{-5- caperiyl ) - 4 St & | ph
2, 6-Dbis- (tﬂgggééﬁth?ﬁnethyl) 4 -1 eHno: —@ﬁ
2, 6-bi s-(benzyl et hyl ) - 6- net @é§he bi s &phenyl t hi onet hyl ) -4
i

-tert.-butyl - ph8no| 2, @-bis-(2 .
hexyl oxycar bonyl get{wl -tpl onet hyl) - 4- cycl ohexyl hen
2, 6- bi swherein R Fct] ad/Raatemrsafined pppva; Rnidnie |Pﬂz cGEGHRx 9T SHERL)2:-

2, 6-bi s- (n-octadecyl oxycar bonyl net hyl -t hi onet hyl ) - 4- propar gyl phenol ,
2,6-bis-[2"-(2"-ethyl hexyl oxycar bonyl ) -et hyl t hi omet hyl ] -

-tert. - bog §Ygstances "St?ﬁé’eéﬂb@?&ﬁé&g@rp%‘i’ a8 eKRTRIRE ﬁﬁ?%%@j‘é@ﬁ@ﬁ as exanpl es

of reprg&g&%g\be&qurm@grrpounds of the formula IlI: 2,
2-bis-[4", di hydr ox 5"-tetrakis-(n-octylth

3"
i omet hyBp= %&@Wmpsyqiéy;{ﬂi@methyl)-4-methylphenol
2, 2- bi s [sdhis 5" 3daxhy&6a@fﬁlm%me’§hylﬁ4 hethyighdndr, (n- dodecyl t hi omet hyl') - phenyl ] -

pr opane, bi s-[

't et r AlBrhis- (erﬂ%%'t‘)g}iimﬁpéﬂ@PﬁVPW%@thDﬁeﬁhﬂﬁ‘M’@hen% s-[4, 4' -di hydr oxy- 3,
3 : 9, 52'6t~tﬁ§ mw c?ueﬁn?Faﬂﬂnﬁ’&%YE&H}|—9ﬂ?€’y’ﬁmelrlnleﬂwm?-ﬁfaﬂlykhgﬁélhane 05 OCT 2005 -10 2,

2- b s-[ 4 hydr OXy-
-tetr aﬁr@s (QO@WH'W’WEWHHX'V@@N%WQ" met hyl t hi omet hyl ) - phenyl] propane, 2,
g bi s- [ 4'6.Ks-1lbYEEy R¥mathyl)H-methylphenol

5"-tetraki s-(2-isooctyl oxycarbonyl -met hyl t hi omet hyl ) - phenyl ]
2,6-bis-(n-octylthiomethyl)-4 -tert.-butylphenol,

2,6-bis-(n-dodecylthiomethyl)-4 -tert.-butylphenol,
2,6-bis-(n-octylthiomethyl)-4-(1',1’,3", 3'-tetramethylbutyl)phenol,
2,6-bis-(t-nonylthiomethyl)-4 -tert.-butylphenol,
2,6-bis-(t-dodecylthiomethyl)-4 -tert.-octyl-phenol,
2,6-bis-(benzylthiomethyl)-6-methylphenoal,

2,6-bis-(phenylthiomethyl)-4 -tert.-butyl-phenol,
2,6-bis-(2'-ethylhexyloxycarbonyimethyl-thiomethyl)-4-cyclohexylphenol,

2,6-bis-(2'-isooctyloxycarbonylmethyl-thiomethyl)-4-cyclohexyiphenol,
2,6-bis-(n-octadecyloxycarbonylmethyl-thiomethyl)-4-propargyiphenoal,
2,6-bis-[2'-(2"-ethylhexyloxycarbonyl)-ethylthiomethyl]-4 -tert.-butylphenol.

The substances listed below may be regarded as examples of representatives of
compounds of the formula 111

2,2-bis-[4',4"-dihydroxy-3',3",5' 5"-tetrakis-(n-octylthiomethyl)-phenyl]-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,



pr opane.

containing an am ne selected from di phenyl am

4-tert

ne,

Wth reference to US 5,091, 099 the scorch inhibitor is aﬂﬁi@&w%

. -butyl di phenyl am ne, 4-tert.-octyl di penyl am ne, 4,4'-di-

tert.-butyl di phenylamne, 2,4,4" -tri S4pert. - butyI di phenyl am ne,

4-tert
p, p'-di

.-butyl-4"-tert.-octyldi- phenyl'am ne, o,

-tert. -octyl di phenyl am ne, 2 4-di-tert.

di phenyl am ne, 4,4'-di-tert.-octyld hen | am n

2, 4-di
accord|
foll ow

o' -,
-butyl
e,

mni- or
-4'-tert.-octyl -

-2,8tbis- [—4o€i-<§4h¥dI°X&t-@r3c" S SH@W'@IS h&mlwcarbanﬂ methythinreetoyl)-a phenol

Ia I, or |11 above or a
Ny Bﬁgr?%%s Phenol P C(CH32(3 HO, -L , OH (CH3
( CH3) 3Q2,Rtvis , 4'Sikdirexy-B)38', Phtetra

2005 - 13 Phenol U (CH3)3C, HO

phenol

is42+ H@oetmazycacb

selected fromthe
3CO0 0_ Phenol W HO
ethwithiometbg)pBeryl] 05 OCT

With reference to US 5,091,099 the scorch inhibitor is a mixture containing an amine
selected from diphenylamine, 4-tert.-butyldiphenylamine, 4-tert.-octyldipenylamine, 4,4'-di-
tert.-butyldiphenylamine, 2,4,4'-tris-tert.-butyldiphenylamine, 4-tert.-butyl-4'-tert.-octyidi-
phenylamine, 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 |, Il, or il above or a phenol selected from the

following phenols:

Phenol P
C(CH,), C(CH,),
(CH3)3 f:k/\'(o\/\s /\/OY\/@(CHS)s
Phenol W
C(CH,),
HO
(CH3)3C:©\/\(O\/\/\/\O C(CH,),
0 OH
C(CH:,)3
Phenol S
C(CH3)3
HO
(CHYC S._COOICH,,
Phenol X

C(CH,),

YO
(CHYC S._COOC,H,,



(CH3)3C + HO/ CHZ CHZ COOCH3 + (CH3)3C (CH3)3G HO / CHe- CHe- cooBrplEd 2005
(CH33C in n=4 30w % Phenol V OH RS-CH2 -L CHZSR CH2-SR R= CH2000C8H7

30wt % 40wt % The anmounts of the aromatic amines in the mxture are: not nore
t han 5% by wei ght of di phenyl am ne (g)l,l_ 8-15% by wei ght of

4-tert.-di butyl -di phenyl am ne (b), 24 to 32% by wei ght of conpounds sel ect ed
fromgroup (c), (c)(i) 4-tert.-octyldi phenylamne (c)(ii)

4,4" -di-tert.-butyldi phenyllamine (c)(iii)

2,4,4" -tris-tert.-butyldi phenylam ne 23 to 34% by wei ght of conpounds

sel ect efan@group (d), (d)(i) 4-tert.-butyl-4"-tert.-octyldi phenyl am ne
(d) (i) ,8-, mm- or p,p' -di-tert.-octyldi phenylamne (d)(iii)
2,4-di-tert.-butyl-4"-tert.-octyl di phenyl am pe; and 21 to 34% by i ght of
conpounggy el ect ed frGh)gkoup (e) (e) (i) 4, 4] @Hh€ert. -octyl di phenyl ami ne

(0 ek went® of QoL -G 8P SR on, BAE80bH FE°h coce

(CH,),C (CH,),C
n
n'.:
30wt% 30wt% 40wt%
Phenol V
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)(iii) 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.-octyl-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-



A preferred amine is 4,4 -di-tert.-octyl di phenyl anine or Ami ne (A)06I1005h i s
a mxture of: 3w % di phenyl anine, 14wt % 4-tert.-butyl di phenyl ani ne, 30wt %
(4-tert.-octyl di phenylamne 4,4 -di-tert.-butyl di phenyl am ne and

2,4,4" -tris-tert.-butyl di phenylam ne), 29w % (4-tert.-butyl 0 5 OCT 2005 -12
4' -tert.-octyl di phenyl am ne, o,0", m 2 or p,p' -di-tert.-octyl di phenyl am ne
and 2,4-di-tert.- butyl-4'-tert.-octyldi phenylam ne), 18wt %

4,4" -di-tert.-octyl di phenyl am ne and 6wt % 2, 4-di- tert.

-octyl -Altert. chtyldIMrWHﬂ’qlﬁ)@Qﬂd'maﬁ'ld”rﬁppEDFOe"mloeﬁ/quihenwmmwesn@BMt@béte as scorch

i nhi bitor are: A i-tert.-oct Id| am ne
and Pheiyl-4 (W'Oﬁtylﬂ"mﬁg‘ %B}"ﬂe) g@Mﬁ pﬂe‘ﬁ31 oty 'Bh%WéF’\‘-UH@ ?hﬂrﬁ* ne (A)
and Phqggl_o&tg)4,{§nrmt diphetiythnithenol (V)  Amine (A) and Phenol (W Amine (A)
and Phenol The weight ratio of amne to Phenol is 4 to 5:1. Especi aIIy

sui tabl e as |IC]UId scorch inhibitor is a mxture of 80w % 4,4'-di-tert.
octyl d'%ﬁﬁé@@rﬁ&t@é@s@@ﬂe‘@&écoﬂlﬂﬁﬁht&arghe conpounds of the formulae I,

Il and Il ‘are preﬁare by processes which are known per se and descri bed
in Us 4\ming (ABgnd BReNA§ Y, 857, 572 (formula 1) or in US 5,008,459 (fornula

I'l and 4hLa|aterP58cYﬁc§ BNér@%mé%n&'P’%nélQPW is used herein, is a honopolymer of
et hyl ene or a copol yner of ﬁjlene and a m nor pr oport| on of one or nore

al pha- o‘!éfci'ﬁ%ftmlq‘i@h@)’i%mm?aéﬁ BROI{Bbs, and preferably 4 to 8 carbon
atons, ARRfhe (ngh@pﬁg,l,(y (Up diene, or a mxture or blend of such honopolymers
and copol ynmers. The m xture can be a nmechanical blend or an in situ bl end.
Exanpl eAmiee (AhanéPpaeeléVefi ns are propyl ene, 1-butene, 1-hexene,

4- et hyAmileRRNEENPheAIGv) 1- OCt ene. The pol yet hyl ene can al so be a copol ymer
of ethyl ene and an unsaturat ed ester such as a vinyl ester, e.g., vinyl

acet at eABinedf) aed FheeoldX) net hacrylic acid ester. Suitable pol yethyl enes are
so-cal l ed high pressure pol yethylenes. A variety of such polyners are

comercially available, The high pressure polyethylenes are preferably
honopol Jigewaight ratio of amine to Phenol is 4 to 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 [, | and Il are prepared by processes which are known per
se and described in US 4,759, 862 and US 4,857,572 (formula ) or in US 5,008,459
(formula 1l and Iil).

Polyethylene, as that term is used herein, is a homopolymer of ethylene or a copolymer of
ethylene and a minor proportion of one or more alpha-olefins 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



of ethylene having a density in the range of 0.910 to 0.930g/cn8B. %603”005
honmopol yrner can also have a nelt index in the range of about 1 to about 5
g per 10 mnutes, and preferably has a U50OCT2005 -13 nelt index in the range
of about 0.75 to about 3 g per 10 minytes. Melt index is determ ned under
ASTM D-1238. The crosslinking agent is”an organi c peroxide including dialkyl
peroxi des such as dicunyl peroxide, di -tert.-butyl peroxide, tert.-butyl
cunyl peroxide, 2,5-dinmethyl-2,5-di(t-butyl- peroxy)-hexane,
2, 5-di rraélhmbei;rﬁhelira(rtgeaaf;dbpetra)i@)oahmaﬁ@,pe2,16ndhuttes.welt ibdéx ideterminiedl per oxy)
hexane 3 de gTﬂggelgg 2, 5-di (t-anyl peroxy) hexyne- 3,
a, a-di [ r{ Bﬁ % -i sopropyl ]- benzene, di -tert.-anyl per oxi de,
1,3,5-tri-[(t-butyl per oxy)-i sopr opyI ] benzene, 1, 3-di net hyl -
(t-butylperox ut an ut an and m xtures
{her eof THECETRRYIED BagTts &b e ey ebioRBXAg) ket S addfufiic.
benz oyljpa:rexloeg idiletert tioutyl. pebaxiidd, terpexumk l;zuraqujemaddeh e;sadimetml 2 5-diftbatypbenz oy I
per oxi [,0X utylate, tert r.o

car bonaP®o° xﬁ f‘aneoét%/fl Pf&é*?yééﬁ &ﬁtﬂ”&%{%e roxy)-pe ’6"’?%?1??5/5 %ché’logﬁ(cﬁéh fﬂ%r?igyoxy)

hexane, hé)éhé-S‘ btstdﬁneﬂ@r-%ym@-e xy exyrseasta i tButyibeRexy)sopRpy 2l at e,
tert.-butyl peroxy maleic _aci ohexanone peroxi de, tert.-butyl peroxy

benzoat aenzpnef@rtpedarav@emmwﬂp@wtrbm bretylperpK-ispRyapylloenzansx i Gelimptiye3-a
deCOWPOé'bhtﬁaéré)@mrﬁﬂ Uf, $.dirfeth{13-{t ARFMeRixy faroPardPixtureSpsdsal | y preferred

is dicu per oxi de, having a deconposition tenperature of 150C. The organic

per oxi dg}/hﬁﬁéu'iqﬂ,ﬁ QleanisPeraxesiarer UGG 36id Perexide.ckenzayl pergxideptarbuty | ene by
known géawﬁetﬁwﬁemm schbbréa'én&oﬁIpefusudegtehnbatyrﬁér&)gngésutyn&ek@ﬁaﬂmg

extrud or a m xer enperature | ower osition

t enper aP&/PYY §PPIORY cgEanRted éerbrbuty) Peroxy, lakrate) 2 %émﬁsw%dlébgnzeﬂ@erwhu

scorch I LA ﬂﬁa% i e eis
soaked P%ﬁyggt i 6&?{}5& lteﬁggdér%ﬁnlﬁ%ﬁ%b‘ﬁ?{’# %ﬁl@or th bUtgr oxga/ rﬂglg?]: be
added t ecid mcpbewlonglpemwes teitebutybperpwy enzoater Pregermdnreshalwerdmesarmunt of
the scorch inhibitor is in the range fromO0.01 to IwWw% preferably 0.1 to
0.5wm % The anmpunt of the peroxide is in the range from0.5 to 5 wt%

prefer abfhg ofganm pemﬁdesmnvbmdompepiﬁm timpedatereyia thecrange of 1@ito 200°@dded i n an
gggyztst B?cdﬁ %‘e&%«i{se Lhum))f pczan\"gx:ye gvnrgghae dgcon)(posmoﬁ ?er%;gea}'g{ur F 1 éd?!E pol ymer
The organic peroxide and the scorch inhibitor are incorporated into the polyethylene by
known methods, for example by melt blending in a roll mill, a kneading extruder or a mixer at
a temperature lower than the decomposition temperature of the peroxide or by a soaking
method whereby the liquid scorch inhibitor/peroxide blend is mixed until 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.



05 OCT 2005 -14 In a preferred enbodi nent the process is carried ou506T 2005
extruder. The polyethylene or the polyethylene/peroxide blend is introduced
into the extruder and the scorch inhibitor having a nelting point below 50
C or the scorch inhibitor and the pereflde i s added, for example, through a
side feed to said extruder, optlonaITy after being flltered The extrudate
is then crosslinked by exposing it to a tenperature 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 U Y Q' er8dG g bmBb el Pine5oest Wi diried Q@ if QH%%E.&G 1 Glldtiied B3RS

i's"surro |nsu
sem co rpolyemrenelblemmﬂdﬂlmd is inthoslucek ipbosthet elxtrudercas\sllthmkwngh inbibfler fevingess.  The

croln out i,n enton faho ch a n an
ove?lsolr ?{‘nggayoq??qvﬁg@ ﬂ] c%ﬁfcfa{?h'gxor g he B%"Pi"gﬁéﬁ? eldbﬁf ggﬂﬂ‘ 'ﬁxsaclessarl ly
under rlhﬁougﬂam@tfes@wm@extmrldmbmeﬂepbaﬁg;ﬂmeﬂhe stabilized

conposition is suitable for use as cable insulation of medi um and h| gh
vol tage power cables. A range for nmediumvoltage is | kVto 40 W "High

vol t agefhd Shrabige id thed cYc%sVrﬂ(edVd?' éxpaang ¥ €68 trigeratfd gredfer knan thepeci al |y
40-110kV. Advant a%es of the invention is a surprisingly_high resistance to

scor ch qacomppsition emperatuisaf ihighdheergapicrRarexids ﬁ?wp&sgmﬁ'@f%ww can
crossl i kidHe FBGRAor 6 hidraseiddtidal Behdueldsd fofform &MeediRf b@lng@adr HRJHORSRaGE €S

before and after heat aging nmeet the industrial standard requirenents. The

fol | ow ??@'eeJaﬁﬁP%%uqqu'%g'fhe&@@aﬁ@’iWﬁPfE‘ﬁ GoRdyderds FU"WBQMCP“B}%M ation
A low qﬁaﬂéﬂo\ﬁ d%'/b!neééwb&ﬂl%xérd?ﬁe 82@94%@& ex;SdéBG t6SR88IRRMAg teMpAGWMED from

Exxon Mobil  Chem cal eated up to in a static oven. The stabilizer
and the peroxide are heated up to 70C by exposure to a water bath. The

clear stabibédiRkin ‘ﬁ{%ed@anr@d <5ut'|r§aI‘?SfjéjcﬁﬂeF’lt‘ﬂ)nrahf%shl\ﬁﬁEsﬂ?:l‘Pé‘aJ o d@ﬁg:@‘l{'l %t e and

kept in the oven Tor "approxi mat el Every ten m nutes 005 -15

t he mi xeamtipugus \qllnaalzayorr@hgmwaaié bmtmobngt?ﬁsyarﬁhamm nitfigen@troesphere: | s
r epeat e%d%ﬂ&ﬂebséd"ﬁresé’ﬂ?@.' e liquid phase was soaked into the polyner.

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/cm®), 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



Exanpl es of |aboratory results: Scorch resistance In order to si mngf:{e@@abl e
extrusion conditions, 43 g of each conmpound are wei ghed and stir at
30 rpmin a | ab kneader, type Brabender Plasticorder 814 300, at an initial
mass tenperature of 120C. The nat eri_aL[S_i s kneaded under a constant | oad of
2.0 kg until the mninmumtorque is obtained and a subsequent remnmarkabl e
increase in torque could be observed. The scorch tine is determned as the
peri od between mnimumtorque and an increase by 1 Nmstarting fromthe

m ni munthe onigtues is Aulicklygemogexbardhthoraughlyshakert. ghe progeduitel ie nepeatedumtitithe t o
premat ure cr.ossl inkin I r usi Tab. 1 shows the results.

Cr ossl i‘m‘?lﬁgqlﬂaé’haﬁj\?’% %‘*ﬂ?‘éﬁﬁiﬁ@%’ggﬁ crosslinked PE-LD pl agues
(thickness: 1.5 nm) is carried out in three conpression nolders at

di ff erept tqrré)etrla‘t)urﬁgjs: In.the first nold a defined weight of material is
spread ofAMRIES af IAPARONLIEF MR at ed up to 120C for six minutes. During that
time the pressure is increased stepwise fromO to 150 bar. In the next step
the frapge V\‘iﬁth,the pl aques is transferred to a second conpressi on nol der
and | ef £S 15 min for conpletion of crosslinking. Finally, the

pl aques|nadraectodimdatiovdbled &xaiisibB @ondifions) @B1g dfeseR icainpbénd\areldigheand it es.
Crosslinking Speed in tht? Rheonet er _5g of e@gh.sa IBS a3r0f§ heat ed_l#g‘to 180C
in a MoUeled gf 80 rpedna:'ab kpeasdes dupe Bisendeigsticorder 814300 abhan iytidl mash e
sanpl esteMperauROsL420°C. Theahatefalcis knehdéed DAddrng cohst@itSoad of 2@RG ARl the
anplitude (3 torsion at, 1.66 Hz) until the rna)i‘iﬁm_umtorgue_ i.'s obtained. The
criteri BYNIMEM fRaue, iss pataned, s Bj sHOSRAUEN SemarkaRie; Incieass Indaraye £avtd Pae

i Nt er acbh&uivdt ITMREStoré R lié AKichsinad Y theNskrida tbebiésh RfinimOfm e28@Pan 16
Tab. 1 Product Loadi ngScorch Ti neCure Effi ci enc%&i Maxi mum Tor que [ ndex

Conpar atnclaase 2y dMmstarting. fiom JRepMiginaih tPialenty I9RISKoSeandy time means fewelinng. 6
dNm problems occur due to premature crosslinking during extrusion. Tab. 1 shows the resuits.

Crosslinking procedure

The production of crosslinked PE-LD plaques (thickness: 1.5 mm) is carried out in three
compression molders at different temperatures: In the first mold a defined weight of material
is spread out in a frame and heated up to 120°C for six minutes. During that time the
pressure is increased stepwise from O to 150 bar. In the next step the frame with the
plaques is transferred to a second compression molder and left at 180°C for 15 min for
completion of crosslinking. Finally, the plaques are cooled down from 180°C to room
temperature within ten minutes.

Crosslinking Speed in the Rheometer

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.



| nvention A0.25 9%17.3 m n0.26 dNn2.1 dNm I nvention AO0.30 9%49.1 m n(g.ﬁz%m 2005
dNm2. 0 dNm I nvention B0.20 99.4 m n0.31 dNnB8.1 dNm | nventi on BO. 25 9%10. 4

m n0. 28 dNmR2. 9 dNm I nvention BO.30%13.1 m n0.27 dNmR2.7 dNm Conparative
4, 4" -t hi obi s(2-net hyl -

6 -ter

t.

- but yl phenol)

| nvention A =

2, 4-bi s(n-octyl thionethyl)-6-net hyl phe?ﬁ)T I nvention B = m xture of 80w %
4,4 -di-tert.-octyl di phenyl am ne and 20wt % of Phenol P. Gel Content The
anount of insolubles is generally a neasure of the degree of crosslinking
obt ai netiabA defi ned wei ght of the crossl i nked pl aques |s exposed to a
sol veng—{teoluene; Lepe—or—rgecalHner—ai or—24h-—TFhe—soluble—parts are
£ilter pBrody gugh a sﬂ'&?@'%ﬁ]d RATRn Ji ée [ Gute E@'&F%\c@! awmgﬁb’@(ﬂ% t he
correspondi ng sol vernt. Afterjwards both gnhgedried in @ vacuum dryerfuntil a
constapt weight is qgbtained! The Gel coptent was determined accordihg to the
f or nul pComganativent erjt 0(2@‘%: 1007@W"n- W 2)/0\,/%401:4)‘m W | W8 %ld@‘lm of Bieve and
insolu ter—vadqu ) gV Tt ST UM reve] before
filtrag Eng%nt%qht af %e/"y Ivrgéng‘g%nnl 3 AILO' results (Tab?e %'ﬁare n the
typi ca Inlvamt@e Pexpect ed.25%% t h| sl7k3mmhof apfil.2&adtimon. |0 5 DTHANMO05 17 Tabl e
2 PI‘Od |_ u.U| g et Cnn hn IIl.CIII. (/\(y ehe IWCWW VEO. 20
%89. 3 3/5'5 @ ﬁ‘nvent gjnj }<§1U 1, 7 Og)fgmrh 0

Invention B 0.20 % 9.4 min 0.31 dNm 3.1 dNm

Invention B 0.25% 10.4 min 0.28 dNm 2.9 dNm

Invention B 0.30 % 13.1 min 0.27 dNm 2.7 dNm

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 20wt% 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

sample 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

w,
A
W,

2)/Ws

Weight of the polymer sample

Weight of Sieve and insolubles after vacuum drying

Weight of the annealed, empty sieve before filtration

All results (Table 2) are in the typical range expected for this kind of application.



I nvention AO.25 %88.5 %90.5 % I nvention A0.30 %87.6 %89.6 % | nve/ggigmm. 20
991. 0992. 2 % | nvention BO. 25%89. 8991.1 % I nvention BO.30 %88.8 %W0.7 %
Conparative = 4,4'-thiobis(2-nethyl-6 -tert.-butyl phenol) Invention A =

2, 4-bi s(n-octyl thionethyl)-6-nethyl ph_ego_l I nvention B = m xture of 80w %
4,4 -di-tert.-octyl di phenyl am ne and 20% of Phenol P Thermal Aping and
Mechani cal Tests Tensile bars (di nensions according to DIN 53-504-82) are
punched fromthe crosslinked plaques and split into four sets for oven

agi ng affable@C for 0, 3, 10 and 14 days. The tensile bars are evaluated for
retention of tensile strength and elongation (yield; break). Al results
(Tables_3 and 4) are within the standard range of results expected for this
appl i ciﬁmductTabl ¢ Loaktingni [n@el comtent! ¢ Gltcantent nsil e Product Loadi ngTensile
Strengfh Strength|after Stiregngth, aftqgr,.thetrml ter crosslinkingthernal

agi ng at aging at [{150C 14 O‘Xy&"ﬂmd ldnaﬁéénr%orrpar ative0.20921. 7 MPal8. 9
MPal7. $ Jétpaldtiventl @po™a. 20 989359, MPd17.40.0Pal17.6 MPa | nvention AO.25 9%0.7

MPal8. 1 MPal8 8 MPa |nventlion ArLQnO/&F.Q_AQaz.Q._Q MPal8.9 MPa | nvention
B0. 209@ inventigbA 7. 6 OR201%. 5 VPBO-Bent|i on9B3.25 oR0. 4 MPa18.0 MPal9.2 MPa
| nvent i R R7AY- 9.9 a 18 Z BE85L- © |V|Ja9y_3t%,lzu105

Invention A 0.30 % 87.6 % 89.6 %
Invention B 0.20 % 91.0% 922 %
Invention B 0.25 % 89.8 % 911 %
Invention B 0.30 % 88.8 % 90.7 %

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

Thermal Aging and Mechanical Tests

Tensile bars (dimensions according to DIN 53-504-82) are punched from the crosslinked
plaques and split into four sets for oven aging at 150°C for 0, 3, 10 and 14 days. The tensile
bars are evaluated for retention of tensile strength and elongation (yield; break).

All results (Tables 3 and 4) are within the standard range of results expected for this

application.

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




-18 Tab. 4 Retained Retained El ongati on Product Loadi ngEl ongati on alot
El ongation after after thernal

agi ng at crosslinkingt her nal

5,007 2005
agi ng at 150C 14

days 150C /10 days Conparative0.20 %178 %186 %179 % I nventi on AQ. 20%157 %161
%466% | nvention AO.25 %465 %474 %485 %Yyl nvention AO.30 %186 %199 %194%
I nvention BO. 209 75%161 %159 % | nventi on BO.25 %170 %170 %185% | nventi on
BO. 30 %158%176 %171 % Conparative = 4,4'-thiobis(2-nethyl-6

-cert.-butyl phenol)

| nvention A = 2, 4-bis(n-octylthionethyl)-6-nethyl

phenol Tatvdntion B = mixture of 80wt % 4,4'-di-tert.-octyldi phenyl ami ne and

20% of rBhemat——TRey dw i zers— - Fow
liquid g@‘gpbe{ms be1g§éem'=¢ ¢onp AR T o -ﬁgﬁg%qid onessb%'rﬁa;%!bﬂf%ﬁagncy
m gratjon of stabl|lizers tcrassinking yner| EHendatioraftem ¢ afterdheranal agiag jat obl
such ap | oss of a¢tive radi cal scavengsr, } ck | unpi ng
toget hper the granul es during storage. éﬁ%@g?@ﬂa% >¥g§°ﬁf€§5§ and
peroxi fdes is al sojknown tq@ have a negat|inb@°Cit@pdays oph t he extrusion prd
and t hp—cable—protluci—gnerexudaifpr—odust—rayfap—Htters "9"0"ausc
sl i ppag@°§'ﬁﬂ"‘\t'ﬁ%t 0P iln t ha’&% r usilon pr“ggeéjs The exan%lg Eonpar e
sweat PiHveRioneXudat p@p Jaefavi ogspe, the [di T T e4g@py Sysiens af i486 % condi ti
at 55CL_Both lnveption A gnd lnventioniB show an inptessive Lnprovenent
ternms pinveetigia i bi | P3P ki t|h t hd6H% yner|. Thidd4dbfers|a furt 48P %pport ur
for thelRBRGTAT [T8.307%%T 29486 % 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 §5°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

he
for
ens,

cess

t he
oni ng
in

ity



-19 increase the additive loadings if appropriate, especially \A,her35kﬂfdﬁ&ﬂ5
scorch resistance is desired, w thout expecting severe problens with
exudation. Each fornmulation is kept in the oven at 55C in order to sinulate
antioxidant plate out. At the appropriate recall interval, an aliquot is
extracted fromthe oven and neasured foOr surface exudation. The sanples are
washed with nethyl ene chloride (about 15 seconds contact with polyner) and
the solution is then transferred to a round bottom fl ask and evaporated to
dr ynessincreaee thes atiditiver loadingsl ifeappsopriate respecigle wheet highersscereharesistaricetis on and
anal yzed quantitatively via liquid chromatography. Table 5 Exudated
St abi | i desiredwikvouitl expelctingl sengpa problepes with exudatiomft er 7 das
Conpar at i ve0. 2094430 | nventi on A0.20 %30 I nvention AO0.25 %0 |Invention AO. 30
%0 I nvention BO.20 %0 Invention BO.25 %0 I nvention BO.30 %80 Conparative
= 4,4" -thiobis(6-t-butyl-3-nethylphenol) Invention A =
2, 4- bi sEacroformllatioroisadept/in théovert at\a5HO émardel ovsimulatenarfioxidamtyiiate @ub fAt flanmt %
4,4" -di-tert.-octyl di phenyl ami ne and 20% of Phenol P. A further preferred
enbodi nappropaté hexap irdewal; an aliquot iscextracted fiesn the dvee and eneaburieddorssipfacé
i nhi bitor as descri bed above to prevent bloom ng (sweat out or exudation)
f rom t hexudatios.tThetsamplés 40€wasnedwith aetityleneXhictideAaloauti6 SEtorRis contaet with Ng
(a) a pol yethyl ene,

polymer) and the solution is then transferred to a round bottom flask and evaporated to

dryness. The resultant residue is reconstituted with a standard soiution 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 Phenol 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.



(b) a scorch inhibitor having a nelting point below 50 C at atnnsdhépﬁlmm
pressure and is a conpound of the formula | OHCH2-SSR2 R (I) CHZ S-R3
wherein R is Cl-2oal kyl or C1.20al kyl which is substituted by phenyl,

C2. 2o0al kenyl, C3. 2oal ki nyl, C5.9cycl oal kyl, phenyl or tolyl; R2 and R3 each
i ndependently of the other are: Cl.208lkyl or Cl.20al kyl which is
substituted by the follow ng radicals: phenyl, one or two hydroxyl, cyano,
formyl, acetyl, -0-COR5; R5 is Cl.20al kyl; C2.2oal kenyl; C3-2oalkinyl;

C5. 7cyeimaskyl or C5_7cycloal kyl which is substituted by hydroxyl; phenyl,
4- chl orophenyl, 2-methoxycarbonyl phenyl, p-tolyl, 1, 3-benzthiazol-2-yl, or
-(CHR6) , O00R7 or -(CHR6)" CONRBRO with nis 1 or 2, R6 is hydrogen or

Cl. 6al kyl,, I 5 kyl, Cl1.20al kyl which is interrupted by one to five
0 or S&' .O%QEﬁlggﬂ:E)%\%ﬁélK%henyl, benzyl, tolyl, R6 and RO are hydrogen or
Cl. 6al k)| ; a pRyethylepdr ogen or nethyl; and (c) an organic peroxide; and which

is free.,of a sterically hinde 1. o i | OXIi t, .ot her
than a orBStidr Sima ke rdbhar g Bt ARS8 E ar B na REblsg s 5 8P by 1
wherei n  Reormpounl ¢tQied kyinuladnd R2 and R3 are identical and are Cl.2oal kyl or
Cl. 2oal ky substituted by one or two hydroxyl. 05 OCT 2005 -21 3. A
conposition according to claim1, wherein the scorch inhibitor of fornula I
is 2,4-bis(n- octylthionethyl)ost+nmethyl phenol or
2, 4-bi s(n-dodecyl t hi omet hylRB<6 Chfy-lsm'?enol . 4. A conposition according to
claim 1, addionally conprisi n ani ne sel ected)from the
R
CH,-S-R’

wherein
R' is Ci-xalkyl or Cy.50alkyl which is substituted by phenyl, Cs.palkenyl, Cs.zpalkinyl,
Cs.gcycloalkyl, phenyl or tolyl;
R?and R® each independently of the other are: Cy.50alkyl or Cy.z0alkyl which is
substituted by the following radicals: phenyl, one or two hydroxyl, cyano, formyl, acetyl,
-O-COR®: R%is Ci20alkyl; Copalkenyl; Capalkinyl; Cs.scycloalkyl or Cs.,cycloalkyl which
is substituted by hydroxyl; phenyl, 4-chlorophenyl, 2-methoxycarbonylphenyl, p-tolyl,
1,3-benzthiazol-2-yl, or -(CHR®),COOR’ or -(CHR®),CONR®R® with
nis1or?2,
R® is hydrogen or C,.galkyl,
R is Ci-20alkyl, Cyz0alkyl which is interrupted by one to five O or S, Cs.;cycloalkyl,
phenyl, benzyl, tolyl,
R%®and R® are hydrogen or C;alkyl;
R* is hydrogen or methyl; and

(c) an organic peroxide; and which is free of a sterically hindered amine and a phenolic

antioxidant other than a compound of the formula .

2. A composition according to claim 1, wherein
R' is Cyz0alkyl, and

R? and R3 are identical and are C.palkyl or Cy.p0alky substituted by one or two hydroxy!.



group consi sting of di phenylam ne, 4-tert-butyl di phenyl am ne, 05 0CT 2005
4-tert-octyl di penylamne, 4,4'- di-tert-butyl di phenyl am ne,

2,4,4" -tris-tert-butyl di phenylam ne, 4-tert-butyl-4'-tert-octyldi-

phenyl ami ne, o,0'-, mmn- or p,p -di- ert- octyl di phenyl ani ne,
2,4-di-tert-butyl-4'-tert-octyl- di phenyl am ne,

4,4 -di-tert-octyl di phenyl am ne,

2,4-di-tert-octyl-4"-tert-butyl di phenylam ne. 5. A conposition according to
cl ai m 3, Avdoenpeisitioh hecadingéeo cigind 1 Awheteinttbe scach y'lhﬂjitphefrl;bhamihme; 2,8bikm ne (A)

whi ch 3wt %, di | am 4 | di ph I
Sout 0% b S bl Sre BB R e PSP T RSN vt and
2,4,4" -tris-tert-butyl- diphenylanm ne), 29w %

(4-tert .-butyl-4'-tert- oct I d|n5)3 Jdam ne

e
oot y| dfpREYTRgsIiAR 2571089 40 SR SomBighd 2B amresebial e the) | 1owt %

4,4' - dlgrotuﬁrcbngﬁtr%g' of dﬂjr@h?@bﬂur@ruft@nﬁbﬂgllo@pﬁe%ylamme 4-tert- octyld|penylam|ne 4.,4'-
2,4-di “tent-octyl™-4'-ter am ne . A conposition accordlngto

cl ai m di- temﬁmlphqw@nam@ﬁ,%tﬂsw béfm%lmﬁnﬂamme Féert ﬁUWhé tedeg/!dif rom 0. 01
to 1 05 w%

A pPo b O & e e B OB B oS her by
the pokﬂ@éerhwamlhe%%(ﬂl temcwmlmmﬁmﬁﬂ@léﬁﬂﬂewbﬂéﬁd-biiyldi@herna@un@ej i nto an
extruder and the scorch inhi- bitor according to claim1 having a nelting
poi nt below 50 C or the scorch inhibitor and the peroxide is added to said
ext rudér Aaamhpﬂséioelaycwrub\géaplam&t whersint the aminepis I, 4 'rolcbait-tstyldipperylaning it to a

por oxi deAaegiy S804 4 M B o 8FErRRRE ek TR A Py s el 1 26 ©

cabl e 130\571% o- tm@?ldmbehylammed,@dgtert twayltiphenytzmihe and 2,4,4'-tris-tert-butyl-
diphenylamine), 29wt% (4-tert.-butyl-4'-tert-octyldiphenylamine, 0,0', m,m' or p,p'-di-tert-
octyldiphenylamine and 2,4-di-tert-butyl-4'-tert-octyldiphenylamine), 18wt% 4,4'-di-tert-octyl-
diphenylamine and 6wt% 2,4-di-tert-octyl-4'-tert-butyldiphenylamine.

6. 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%.

7. A process for preparing a crosslinked polyethylene composition whereby the polyethy-
lene or the polyethylene/peroxide blend is introduced into an extruder and the scorch inhi-
bitor according to claim 1 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 expo-
sing it to a temperature greater than the decomposition temperature of which the organic
peroxide decomposes.

8. The use of a composition according to claim 1 as cable insulation of medium and high
voltage cables.



