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10 thermal stability with fast cure.

BACKGROUND OF THE INVENTION
Many different compositions are used as polymeric insulators for
electrical conductors. These compositions typically contain a polymer or
15 copolymer, such as polyethylene or ethylene-vinyl acetate copolymer.
However, these polymers alone are ineffective insulators due to oxidative
degradation of the polymeric material at the higher temperatures usually
found in electrical devices.
Because of the instability of the polymers as insulators, various
20 additives are typically mixed with the polymeric materials to impart
stabilization. Standard additives useful for coating materials for electrical
conductors include hindered phenol antioxidants such as Irganox 1010 or
Irganox 1035. Other additives that are added to the insulating materials
include zinc salts, peroxide curing agents, antimony oxide, lead compounds, i
25 and others. Usually, the insulators contain a large number of these
additives in their formulation. See for example, U.S. Pat. Nos. 4,857,673,
4,260,661, and 3,819,410. However these additives, in particular the phenol
antioxidants, are expensive and add additional cost to the insulation.
Another typical problem encountered in developing suitable insulating
30 compositions is that the cure rates for these compositions are often too slow
for certain applications. For instance, fast cure rates are desirable in
applications where high processing line speed is necessary, particularly in
the automotive wire application area. It would thus be useful to find a

composition that would allow for fast cure rates.



agent. This insulating composition surprisingly provides excellent long-term 10 therm& A&BUiSs) PG5
fast cure. BACKGROUND OF THE INVENTION Many different compositions are used as polymeric
insulators foV@BAPRHI conductors. These compositions typically contain a poRgRErS§R/0838opolymer,
such as polyethylene or ethylene-vinyl acetate copolymer. However, these polymers alone are

ineffective insulators dye Qu@xidaBvie isedermi bATEBSIORENRIIC ENssRTeRl atdhel debey ieraperatures
usually found in eleﬁiérical devices. Because of the instability of the polymers as insulators, various 20

additives are tyPIESRAGthixEAHRHBY yalRiRns4alae & MRS SHRUA R KRV Edditives
useful for coatingesaatagg fereratinnl apangastossiiacligie MgisisTastobanmhgnlinsidsmsegych as
Irganox 1010 ordr nox 1035. Other additives that ar ad(iied to the insulatin aterials include zinc
salts, peroxide ¢ ﬁgﬁ Vagtifes, MW n A RBGHONS a Vel p RN % Ry W@Fﬁ?ﬁﬁ@%%e%sulators

contain a lagge adaitieesfithertsraddibives forthaiaf@imedaton. See for example, U.S. Pat. Nos. .
4,857,673, 4,260,661, and 3,819,410. However these additives, in particular the phenol antioxidants,

are expensive and add additional cost to the insulation. Another typical problem encountered in

developing suitable insulating 30 conpdMiipaR s GRITTAE ANCENTEIN these compositions are often
too slow for certain applications. For jnstance, I%ﬁt cure rates. are desirable in a f$Iications where high

processing line speed i5 e &R N5 RELIARYHINALMBARIECR GResSiRksssHHRY PlBuld thus
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for higher processingdtimgsptpasa Wahliietbcismwerenopasitiondisahdiglperoxys dikopropyamount of
5 additives in order to lower i?rmulation.c.ostl. . . iy

enzene. is surprisingly found that the insulating composition has

improved thermal stability and fast cure.

15 DETAILED DESCRIPTION OF THE INVENTION

The insulating composition of the invention consists essentially of a
copolymer of ethylene and vinyl acetate and a number of additives. The
additives are a zinc salt of a mercaptobenzimidizole, aluminum trihydrate,
and a peroxide curing agent consisting of para and meta isomers of o,o' -

20  bis(t-butylperoxy) diisopropyl benzene. The composition has improved heat-
aging and fast cure properties.

Copolymers of ethylene and vinyl acetate are well known in the art.
Ethylene-vinyl acetate copolymers preferably contain between about 5 and
35 weight percent vinyl acetate, most preferably between about 15 and 25

25  weight percent vinyl acetate.

Ethylene-vinyl acetate is mixed with various additives to form the
insulating composition of the invention. The amount of ethylene-vinyl
acetate copolymer useful in the composition ranges from about 30 to about
65 weight percent of the entire weight of the composition mixture, and

30 preferably from about 40 to about 50.
The inventive composition also contains a zinc salt of a

mercaptobenzimidizole. Zinc salts of a mercaptobenzimidizole are well



SUMMARY OF THE INVENTION The invention is an insulating composition consistit§ 85&i$i28P8f a
copolymer of ethylene and vinyl acetate, a zinc salt of a 10 mercaptobenzimidizole, aluminum
trinydrate, aW@ &2§833%ide curing agent consisting of para and meta isomers oP&HUSHSI7Bitylperoxy)
diisopropyl benzene. It is surprisingly found that the insulating composition has improved thermal
stability and faskgien 15 BISTA-EPrEIESERIRTEOIO SAIHE: AWRNHENEReinRIsIateaMposition
of the invention consists essentially of a copolymer of ethylene and vinyl acetate and a number of
additives. The HRiRMEUIRe a zinc salt of a mercaptobenzimidizole, aluminum trihydrate, and a
peroxide curing agent consisting of para and meta isomers of a,a’ 20 bis(t-butylperoxy) diisopropyl
benzene. The composition has improvefd heat- aging and fast cure propertieg. Copolymers of ethylene
and vinyl acetate are well known in the prt. Ethy)®exyi ate copolymers preferably contain

weight percent vinyl acetate. EthylefAB-inyl acs idi®=dpitives to form the
insulating composition of the invention. [The ama , :
composition ranges from about 30 to aljout 65 weight percerit of the entire weight of the composition
mixture, and 30 preferably from about 40 to about 50. The inventive compdsit#n also contains a zinc
salt of a mercaptobenzimidizole. Zinc salts of a mercaptobenzimidizole are well 2 18 August 2005 WO

02/082471 PCTihabz/RIEBB ENewikyndghsuprardrafesably, Ahavidee srifsibinarapirberdiidizole
has the formula Zn S (R)n o o o )
a mercaptobenzimidizole is zinc mercaptotolyl imidizole. The amount of zinc
salt useful in the composition ranges from about 0.5 to about 6.0 weight
percent of the entire composition mixture, and preferably from about 1.5 to
about 3.0 weight percent.
Aluminum trihydrate is also contained in the insulating composition.

10 The aluminum trihydrate is useful as a flame-retardant filler for the
composition. The aluminum trihydrate accounts for approximately 30 to
about 70 weight percent of the composition mixture, and preferably from
about 45 to about 55 weight percent.

The insulating composition of the invention also contains a peroxide

15  curing agent consisting of para and meta isomers of o,a' - bis(i-butylperoxy)
diisopropyl benzene. The peroxide curing agent is useful for cross-linking
the polymer. The peroxide curing agent component can vary in amount
from about 0.2 to about 2.0 weight percent of the composition mixture, and
preferably from about 0.4 to about 1.0 weight percent.

20 The composition of the invention may also contain pigments,
lubricants, and processing aids provided that they do not interfere with
cross-linking or detract from the physical properties of the composition. A
processing aid can also be added to the mixture to facilitate extrusion.
Preferred processing aids include alkoxysilane additives. Any conventional

25 alkoxysilane known in the art can be used as long as it does not combust or
degrade during polymer processing or interfere with crosslinking.
Alkoxysilanes having 2 or 3 C4.3 alkoxy substituents, e.g., methoxy, ethoxy,

propoxy, or combinations thereof, are particularly advantageous. lllustrative

3



2 where R is a C1_4 alkyl group and n is O to 4. Most preferably, the zinc salt of 5 a18 August 2005
mercaptobenzimidizole is zinc mercaptotolyl imidizole. The amount of zinc salt useful in the
compositior'Y@3é83#am about 0.5 to about 6.0 weight percent of the entire cBE¥BSBIFMHixture, and
preferably from about 1.5 to about 3.0 weight percent. Aluminum trihydrate is also contained in the

insulating con}ﬁgﬂ'}%_ 1ﬁchh’g$]eaéHﬁéﬂwmriéM?ﬁ§¢aiﬁééS%ﬂﬁ'llﬁfgg@ﬁré%i@s%‘ghﬁﬂwmm@ -
composition. The aluminum trihydrate accounts for approximate to about 70 weight percent of the
composition miA{iRetAHGISEBRAISHAREM abdtihYEridehiRvsEaNEghnt peYH@HH'%W%%gﬁ%@
composition of &R ERBSHAACAISO GonéAVISEa(RartexyStitoxiNgiRgRNt oangifineorgeians, meta
isomers of a,a’ - bis(t-butylperoxy) diisopropyl benzene. The peroxide curing a enlt is useful for
cross-linking th¥ %@‘?W'%‘?oﬁ&&f) &%ﬂ@%@@ﬁi%ﬁ%ﬁmﬁ UWFE‘%’&%WGHO out 0.2

to about 2. weiglRbRgsaaneotiagaeResiti prasbitireanndaiy efeabune frarhoabouwt © 2keut 1.0
weight percent. 20 The_compasijtion of the invention may also contain pigments, lubricants, and
it B ALHABLHER

processing aids3BYdB ke IgIdy Rt CRMP RSB MY RIS Rical

properties of theypai@FtieatoutrR Eashabecenalso be added to the mixture to facilitate
extrusion. Preferred processing aids includegg xysilane additives. Any conventional 25 alkoxysilane
g9 i 3 e,

known in the art can bd 1SRRIV Ao PESMBIR BI*G8g 8B ING FERY essing or
interfere with cregstielnge. AMNINGIRsttm bRgNds2vesIB Knbwialiko Kyes phisiitaents ergnstaibexy,

o D b oMl isne ek, B B Souan pgnss Iiabisgh h aspet 2005
methyltris(2-meihgyrihmixisianaclimetBddietvontisians eitvgtriBethoxydiltnemdnivis @ methoxy-
E O e e g e O S RO RSy ane and
Typically, the copolymer, zinc salt, and aluminum trihydrate are first
mixed together before the peroxide curing agent is added. The peroxide is
15  then added to the first mixture under controlled temperature conditions. The
temperature of peroxide mixing should be controlled in order to prevent
premature cross-linking. Preferred peroxide mixing temperatures range
from about 80 to about 120°C, with 90 to 110°C being most preferred.
The resulting pellets are then applied to electrical conductors to form
20 an insulating layer surrounding the conductor. The layer provides insulation
and physical protection for the conductor and flame retardancy for the
jacketed conductor. The composition mixture is applied using any
conventional coating techniques. Coating methods are well known in the
art. A typical procedure is to apply the composition by extruding a
25  substantially uniform 2 to 100 mil thick layer onto a metal conductor. More
typically, insulation thicknesses will range from 10 to 60 mils. The extrusion
is carried out using a single screw extruder at the desired line speeds.
Cﬁring is typically accomplished by passing the insulated wire through a
steam tube maintained at 260 psi immediately following extrusion.
30 The following examples merely illustrate the invention. Those skilled
in the art will recognize many variations that are within the spirit of the

invention and scope of the claims.



5 alkoxysilane component, if present, can vary in amount from about 0.2 to about 3.0 #&&ghtipeRtiri
of the composition mixture, and preferably from about 0.5 to about 2.0 weight percent. The copolymer
and additiveé¥@Ra/a§343d using any conventional procedure. Mixing technologP (SIS KW in the
prior art. For instance, 10 an internal mixer such as a Banbury mixer can be used. Other high shear

internal mixers, including g ErtirrREP NRETIBNI g MISWImat g, A sRr & Pfleiderer
mixers, can also be used in the mixing procedure. Tgpically, the copalymer, zinc salt, and aluminum

trihydrate are first mixel Yo RN/ BRI 3FR JERAAE RYFRIRIBING 2L g dke wredirniRiand 15 then

added to the firg}|aH3inee iHS BtPRIFP IRBde BPEI@kte conditions. The temperature of peroxide
mixing should be controlled in order to prevent premature cross-linking. Preferred peroxide mixing

temperatures range frEX2aaBla ddhio ABoaxaPpte \okntoe sormpesiigngdhdbepiakarionT iR resulting
pellets are ghen iaddo Blednemgonsrsiamindonn AR aBiBsHIRINGBEReSYEoUNdED Bie

conductor. The layer provides insulation and physical protection for the conductor and flame

retardancy for tEEhyARREcBcinMitorce iRt R o RauislanChsanicalssid$8ho@msational
coating teChniqlﬂéﬁﬁW@iW@ ﬁﬁ-l‘,’"ﬁ'blﬂﬂl%wafiﬂ\l@l?afﬂ??ﬁﬁ?%@bpmméﬂfb&ﬂﬂy the
i

3
composition by extruding a 25 substantially uniform 2 to 10 ick layer onto a metal conductor.

More typically, iFddizalsh e sdoduat RErgelirofANeeb i) mis SrR@eRfuBRIR RhMEdfout using
a single screw axHifigs adfthe desprgtingyipanss)) distisrsphiriebeaecomipishegBypassng the

insulated wire through a steam tube maintained at 260 psi immediately following extrusion. 30 The

following efampidtHiggly ARA PRI TREVRYHNMESEesigilanciAha srURlinGasghiionihsy

variations that aaerWiro\eceRif HeASET HavAREPBoMPCRGRER 8bMSIcAIDT 404 EXngwst 2995 WO
02/082471 PCT/US02/03753 EXAMPLE 1: PREPARATION OF INSULATING MATERIALS The

formulations are\Jieparél By WhbifiRd Aot e iRgid fifeayigyltrimethoxysilane.

Comparative Example 1B: A comparative example is prepared

according to the procedure of Example 1A, except that 1593 grams of EVA,
15 1912 grams of ATH, 20 grams of Vulcup, and 35 grams of .
vinyltrimethoxysilane is used. Also, 23 grams of Irganox 1010 (product of
Ciba Specialty Chemicals), and 12 grams of Seenox 412S (product of
Witco) is used in place of ZMTIl. The final composition of Comparative
Example 1B contains 44.30% EVA, 53.19% ATH, 0.65% Irganox 1010,
20 0.33% Seenox 41285, 0.56% Vulcup, and 0.97% processing aid.
Comparative Example 1C: A second comparative example is

prepared according to the procedure of Example 1A, except that 1600
grams of EVA, 1926 grams of ATH, 27 grams of Vulcup, and 19 grams of
vinyltrimethoxysilane is used. Also, 28 grams of Irganox 1010, 19 grams of
25 Irganox 1035 (product of Ciba), and 3 grams of Seenox 4128 is used in
place of ZMTI. The final composition of Comparative Example 1C contains
44.17% EVA, 53.17% ATH, 0.77% Irganox 1010, 0.53% Irganox 1035,
0.09% Seenox 4128, 0.74% Vulcup, and 0.53% processing aid.
Table 1 contains a comparison of the amounts of additives found in

30 the insulating compositions.



blending in a Banbury mixer at 110C. Example IA: An example of the composition ofiB\@esiidPOs 5
prepared by adding 1572 grams of ethylene-vinyl acetate (EVA, 82 % ethylene, 18 % vinyl acetate,

product of EYA828&Hémicals), 1887 grams of aluminum trihydrate (ATH, prdU892086R), 79 grams
of zinc mercaptotolyl imidizole (ZMT]I, product of R.T. Vanderbilt), 22 grams of para and meta isomers

of u,a’ - bis(t-butylperoxy) diisopropy! pgpzgpe g\l eypapradsisi@Tgtercules), and 35 grams of
vinyltrimethoxysilane, as a coupling agent for the ATH (product of Huls). The final compgsition

contains 43.74% EVA, 5124868t 28I tosbis A yster 3crardipg 4RP6oses ATy ReSRIREL silane.

Comparative Exgmple ISR qur(’@ﬁ@iéwamp|Aﬂﬁd@ﬁ%ﬁ@@$ﬁ§i@%’éﬁﬁ%)tosﬁ%@é@§?dW‘ﬁr@f Example
1A, except that 1593 Prams of EVA, 151912 grams of ATH, 20 grams of Vulcup, and 35 grams of

vinyltrimethoxy SR Rsu3 A IBYYS3 il dhnitguath:aie A9ESdBRE &V%Qts%?gtﬁ%h%m icals),

and 12 grags of2sfnondeLsodnasbisisof Witco) is used in place of ZMTI. The final composition of
Comparative Example 1B contains 44.30% EVA, 53.19% ATH, 0.65% Irganox 1010, 20 0.33%

Seenox 412S, 0.56% VlIGuioraHdationsfipcEsamplsd. aisnadraded pREtIAVYG £Q8B8Rd

comparative exqfialais WEPHRkAES SN hineTHO eaHISih foampii it tiirgtdhandRO0 grams
of EVA, 1926 grams of ATH, 27 grams of Vulcul&, and 19 grams of vinyltrimethoxysilane is used. Also,

28 grams of Irg &6 Gxbrudeg 4949 [ty d Ao @b p TR ) ahrd B gpants dreabenox
412S is used in I | : g}éﬂg)ég 0B e iveefgm}pé_- : ogé%m 4.17%
EVA, 53.17% A%’%%%ﬁ}én%x %?%I %?53@ IrgaErllfg 1035?%%9% eenof E"E%s 0.7402éVuIcup,
and 0.53% GroceisingradnThbtd liseulation aeaapedstarof bndhmodataest doeniveen@undan 30 the

insulating compgg '\9@&1 gnlg\/% %Hgfrag %HVQ %962_471 PCT/US02/03753 EXAMPLE 2: HEAT
e [

AGING TEST T eat aging fest Is conducted according to procedures described
The samples are removed from the oven and subjected to a winding

test at time intervals of 30, 60, 75, 90, 100, 110, 120, 125, and 145 days.
After cooling the samples to room temperature, they are coiled around a

15  mandrel three times. After winding, the samples are visually inspected for
the formation of cracks.

The formulation of the invention (Example 1A) withstood 145 days
heat aging before failure. By comparison, the formulation of Comparative
Example 1C failed after just 30 days heat aging. The improvement in

20 stability using the formulation of the invention is over 4 times greater than

the comparative example.

EXAMPLE 3: FAST CURING WIRE LINE TEST
Cure rates are determined by two independent methods.

25 Method 1 uses the Monsanto oscillating disc rheometer (ODR) to
determine the time to reach 50% (t;;2) of the maximum torque achievable by
the material under curing condition. ODR samples are prepared by hot-
melting the pellets in a mixer to form a small pancake, and 8-10 grams is
used for testing.

30 Method 2 analyzes the gel content of the wire insulation processed in
a production line at various line speeds according to ASTM D 2765-84. The
wire line is a typical commercial line that consists of a single extruder (L/D

20 to 1; 14 rpm; heating zones set at 225-235°F; heat temperature 240°F),

6



in the SAE J1128 (Society of Automotive Engineering) standard. Wire samples at 2218\XGgasd 2aDail
wall are aged in an oven at 125C for a 5 maximum of 3000 hours. The formulations from Example 1

are extrudeVORYB24AWG copper wire at a wall thickness of 10 mil. The extrBSBV$82&¥1éd out using
a single screw extruder (L/D 20 to 1; 14 rpm; heating zones set at 225-235F; heat temperature 240F)

at a line speed ghd0QD {{RanzErinaibeimammRe 18wt psinchygirés Wpsiogogieevagd from
both ends are then hun(tg in a convection oven maintained at 125C. The samples are removed from
t

the oven and suljfiR¥entiing SRrfds Wl all fHhetRIcaRs Rasgmriers Laehapged10, 120, 125, and

145 days. After coolingieersaiaséosiaamdamRreiatTebithey aracedre asdiondot Exanandrel three
times. After winding, the samples are visually inspected for the formation of cracks. The formulation of

the invention (EXam@i¥eBa plitRSIHYAIANS eiaieriel AMRYBLiofe $RsEnENL FRPRRIGH dR
formulationsof CoBRpERtiRERREMMNAEC! Bt after desiith dansdne@iGIomg,, [ hedieveyetment in 20

stability using the formulation of the invention is over 4 times greater than the comparative example.

EXAMPLE 3: FASTHBHIROWrsantiee HEgdres ab Aasigific i ianial hotRvt athiRlent
methods. 25 Methwpfph HapdetifdtapraniBossd A oadisneaeoreately (PR fhie tdeteseinsdhe time to

reach 50% (t1/2) of the maxjimum torque achievable by the material under curing condition. ODR

samples are prétfatB§ oVASIHDILIRYIHE RANRVAPIE el to DR ZBSHREIPERCEREE 4R 8PF0 grams
is used for testirgmifldviemes Zraripkes hesgebefiniead dhthRaViied nspitpigtocemsedilie a

production line at various line speeds according fo ASTM D .2765-84. The wire line is a typical
commercilplinestﬂﬁ?goﬁ%%tssgsgﬁir?g?é@ fudsl 95 %f t(;%f 1?EG’B+H?H8%H§ gﬁé@@@ta 25-235F;
heat temperaturgodfdme§ BCBrgpar ARRDBMANPR0BR471 PCT/US02/03753
The overall results show that the composition of the invention has
improved heat-aging properties and faster cure rates at high line speed than

the comparative examples using typical phenolic antioxidants.



and a vulcanization tube maintained at 240 psi. Wires are coated at different line spekdié\ugthsaRobver
process parameters unchanged. The results are summarized in Table 2. The formulation of Example
1A gives anve@u@#/8%Htlor greater amount of crosslinking compared to 5 ComB&#Etv820%ahples 1 B
and 1 C, as measured by ODRmax. However, the formulation of Example 1A cures at a significantly

faster rate than either ComparativeTARIEIRChREesltibhs 85
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TABLE 2: Cure Rate and Line Speed Results.
Ex.# | ODRmax | ti2(min) | Line Speed Gel
(fom)
1A 84 1.85 2000 82.0
2400 80.0
2800 79.5
*1B 76 2.2 2000 80.0
2400 80.0
2800 71.5
*1C 85 2.45 - -
* Comparative Examples.
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240080.0 280079.5 1 B762.2200080.0 240080.0 280071.5 *1C852.45-- * Comparativis Exagnpte200D
8 18 August 2005 WO 02/082471 PCT/US02/03753 We claim: 1, An insulating composition consisting
essentially ¥Q&y/882épPolymer of ethylene and vinyl acetate, wherein the cop®GRiERI3/$HFEFent in an
amount of from about 30 to 5 about 65 weight percent, based on the total weight of the insulating
composition; (b)\ezgrgigalt of a mercaptobenzimidizole wherein the zinc salt is present in an amount

of from about 0.5 to abput 6. welg Ber cent, based on the total weght of!jhe 10 insulating
composition; (c) alumirium tri ﬂﬁﬁé’ QWRQ lﬁﬂlﬁﬁﬂ?’t?tllpy%l%ﬁ efg '6 é(s%nt in an amount of from

about 30 to about 70 weight pg¥ceng bapeq/mmﬁtetay}eara@mm thﬁryllrmdmteg whevedsition; and 15
(d) a peroxide curing agent consistin

ara and meta _jsomers of a,a’, - - ) diisopropyl
benzene, wherein the peroxide curn‘?&% PSS '5r8§%§ﬁa ghagn%ﬂﬂ%? qoiﬁo (‘%ﬁyé%‘ Boutpz Opy
weight peréent, based on the total vegight @‘Sth@ergmlmgammbaséwmrﬁm dtal aoeightitobn of
claim | wherein the copolymer of ethylene vinyl aceta is present in an amount of from about 40
to about 50 weight percent, based ?Hgs[@%ﬁl% BP?ﬁ |ﬂ’sulat|ng composition.
(b)  a zinc salt of a mercaptobenzimidizole, wherein the zinc

salt is present in an amount of from about 0.5 {0 about
6.0 weight percent, based on the total weight of the
10 insulating composition;
(¢)  aluminum trihydrate, wherein the aluminum trihydrate is
present in an amount of from about 30 to about 70
weight percent, based on the total weight of the
insulating composition; and
15 (d) a peroxide curing agent consisting of para and meta
isomers of o,o - bis(t-butylperoxy) diisopropyl benzene,
wherein the peroxide curing agent is present in an
amount of from about 0.2 to about 2.0 weight percent,
based on the total weight of the insulating composition.
20 2. The composition of claim 1 wherein the copolymer of ethylene
and vinyl acetate is present in an amount of from about 40 to about 50
weight percent, based on the total weight of the insulating composition.
3. The composition of claim 1 wherein the zinc salt of a
mercaptobenzimidizole is present in an amount of from about 1.5 to about
25 3.0 weight percent, based on the total weight of the insulating composition.
4. The composition of claim 1 wherein the aluminum trihydrate is
present in an amount of from about 45 to about 55 weight percent, based on
the total weight of the insulating composition.
5. The composition of claim 1 wherein the peroxide curing agent
30 is present in an amount of from about 0.4 to about 1.0 weight percent,

based on the total weight of the insulating composition.



3. The composition of claim 1 wherein the zinc salt of a mercaptobenzimidizole is 8 iste®005

amount of from about 1.5 to about 25 3.0 weight percent, based on the total weight of the insulating
compositionV®. HB2dGposition of claim 1 wherein the aluminum trihydrate isPEFEE¥R{U373h amount
of from about 45 to about 55 weight percent, based on the total weight of the insulating composition.

5. The composition of gaim | whereidatcAErRoAeGetoRg daeming0 i pragent ipfanigsumtingf from
about 0.4 to about 1.0 weight percent, based on the total weight of the insulating composition. 9 18
August 2005 WEPEHOSSILH &PI5b2/03753 6. An electrical conductor bearing a layer of insulating

composition of claim 177. An jRsRiingtiee epagiietiopnsssiistessessiatiiaify ¢ a copolymer of
ethylene and vinyl acetate, W(Igegein the SC%I m?r iwgesenti an amou t%ffrom ahoyt 30 to
about 65 weight percent, basé®on tfeG3e4! %h?o?t XIS y'e¥h AEn WBFENOEalt of a
mercaptob@nzimidizole, wherein the gipelpalé i irseeniniamanenotef Gbfroabelidyb30 about 10
6.0 weight percent, based on the total weight of the jnsulating compgsition; (c) alyminum trinydrate,
wherein the aluminum trihydrate is Fﬁngh[E.% 5"?‘?% Bﬁf%?'??o?ﬂai-g&f’ﬁofﬂé;ﬂ%%' éi t percent,
based on the total weight of the 15 itimliatotiageosipositioh;an alkoxysilane, wherein the

alkoxysilane is present in an gmount of. from b?utO.Z to a (ﬁJtB.OWIi#ht Qéljécent, ased on the total
weight of the insulating comp ition?ﬁ@cﬁ@?aapg}gggagé’ %'QB é%fn ‘ﬁf?drb fafdhd meta

isomers of o0,a' - bis(t-butylperoxy) diggiptoprebentéman amount of from about 0.5 to about
10 6.0 weight percent, based on the total weight of the
insulating composition;

(c) aluminum trihydrate, wherein the aluminum trihydrate is
present in an amount of from about 30 to about 70
weight percent, based on the total weight of the

15 insulating composition;

(d)  an alkoxysilane, wherein the alkoxysilane is present in
an amount of from about 0.2 to about 3.0 weight
percent, based on the total weight of the insulating
composition; and

20 (e) a peroxide curing agent consisting of para and meta
isomers of o,o - bis(i-butylperoxy) diisopropyl benzene,
wherein the peroxide curing agent is present in an
amount of from about 0.2 to about 2.0 weight percent,
based on the total weight of the insulating composition.

25 8. The composition of claim 7 wherein the copolymer of ethylene

and vinyl acetate is present in an amount of from about 40 to about 50
weight percent, based on the total weight of the insulating composition.

9. The composition of claim 7 wherein the zinc salt of a
mercaptobenzimidizole is present in an amount of from about 1.5 to about

30 3.0 weight percent, based on the total weight of the insulating composition.

10



wherein the peroxide curing agent is present in an amount of from about 0.2 to abodB82\0gusiyRO05
percent, based on the total weight of the insulating composition. 25 8. The composition of claim 7
wherein theWOJIBHBA¢Tof ethylene and vinyl acetate is present in an amount 88023981340 to about
50 weight percent, based on the total weight of the insulating composition. 9. The composition of

claim 7 wherein the zingsalt gf RGHANEBANHTISEPIE e Th ANRAGH!irHyEpaRaRout 1.5 to

about 30 3.0 weight percent, based on the total weight of the insulating composition. 10 18 August
2005 WO 02/08288RdTAIsapverrtef finrmabehifoinidhast daimeidbh erireiHe Rasehom

trihydrate is preggnbiaERAFHWIHALTRSHIBBARY [bmsRRMA 55 weight percent, based on the total
weight of the insulating compasition. 11. The composition of claim 7 wherein the alkoxysilane is

present 5 in an amount’of frohM8AMBCSPRRIRI2IM eidifrsidbs: alpasianeis RiessMight of

the insulatigg cmaRsHiABuRR-of FRoRRBRBEILIOS AbckiBUT berriyHiISRAERKIISSEEALA0RY i
present in an amount of from about 0.4 to about 1.0 weight percent, based on the total weight of the

insulating compGdaloveigit of e dnstiatina ePimResitiBRaring a layer of insulating composition of

claim?7.11 12.  The composition of claim 7 wherein the peroxide curing agent
is present in an amount of from about 0.4 to about 1.0 weight percent,
based on the total weight of the insulating composition.
10 13. An electrical conductor bearing a layer of insulating
composition of claim 7.
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