MO STURE CROSSLI NKABLE POLYMERI C COVPCSI TI ON
CONTAI NI NG SPECI AL ANTI OXI DANTS Thi s invention rel ates
WO 0008/00310%t ur e- cr ossl i nkabl e pol yneri ¢ conposi PCDOS100&019910
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a _conbust i
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Wi re- and- cabl e applications. 5 DESCRI PTION OF THE
PRI OR ART The use of acidic silanol condensation
cat aTyistisveatibanedatss tdhe nwisterer@bsinkdble polymeric composition that
noi st ur e- crossl j nkabl e pol yqeri i: conposi tions,
degsrnsk eRate d/ugh aouniobe FRHlETsTingng. & GARIBHEINNG g5 or both
Tﬁ@éﬁl&’rﬁéﬁc Sbldﬁ‘@oﬁﬁoﬁ st QRiehl 361 dof RIS Svolhe NPfre-and-cable
st e or selectively reactive as a catal yst at high
appdiepidoat ures (> 100 degrees Celsius). As a result, the

10 sul fonic aci i t [ gases or

react with ot helsﬁgggﬁ*@ﬁb?ﬁﬁgkgﬁﬁygﬁﬁ c

CoOMPoRd LtOBf UBHRY silanBl eahdeRERR8 SGkdghts CRINEEONR: cuP® MRtes of
of these gases or reaction products” produce stron

modturs-crasslenkablemedyidriceconpagitions adindeseiajelnf dedgin ackdic silanol

tensil.e properties of at - aged ticles fromihe
C‘HE!F PR é’a[%%'ﬁ‘ﬁo%‘fc?’i an%“.rﬂeoﬂ?e a‘ag scﬁfa:beFFg arfa%g(a{gsq%% 4 nggcgvely
reREPRULLs YRRIESE AThiSh idhakfatineP€s f100tdepies alsaf).i Alsesreddit, the

manuf actured fromthe noi sture-crosslinkabl e polyneric

- sWfompoetitls anay Tikerate selioxidre @dsesopr geact with other additives in the

OG0 AR OB 05 o o
reaefdLplodtidte pgames strdipeodors,sara chmbtidiible, naddr haversdhe affect the

rovenment to not affect adversel the catalytic

i { (a
teaglﬁ)er PiOREHER Obheatiaged artigies rgac}eaﬁs%mﬁ% RaLHSEC; Gompositions.  The
ALY r e i l.e:nropeprt.i : .
ALY B b)) ey peLiie? hosbehodSad wries
nmanifattured-foono sl moiktaid-eropdinkatele polyowmp esinpbgition. SUMVARY

OF THE | NVENTI The esent .invention is a .
o1 STOHE A 988 [ HBPBUBDr PHAHIREE S GRARTH: Gppposition tha does
n Edafd N1Hich 3incAnBbi RUEsHEINGE 0P 0ehbafblOFAEd. NTkere is a further
g) an acidic silanol condensation catalyst,

pal ymer .. (b .
negddfof Bie imprewenicok fodreitaffepioadvieseiyng) thetastalytiergerformance of the

alkyl.-substituted 5. ' aryl hepal i .ou I .,
FHE SR A< ety tsh Gl RERE phip R bl B dhictes
ofBkThctOfe thale! freeld meiguss-croesidustle pbBneaig @emposition.

Alternatively, the antioxidant is substantially free

of substituents SHMMARE] @ SRR RYIHNon in the

o 308 9yt IRSHEL 16 2 a0l SRR R Ekeabose
commprading gay ra silhndrkiabtiengbiobd neefimic cpolpmsi,t (thnan cacidibe silanol
cglfd%gsa%gn %at%?y%%,iarr]lg (%ngn %Jt%xiiggnt, not having a tertiary alkxyl-substituted
‘aryl or phenolic group, wherein the polymeric composition does not generate a high
amount of foul-smelling or combustible gases. Alternatively, the antioxidant is
substantially free of substituents vulnerable to dealkylation in the presence of the
acidic silanol condensation catalyst and at conventional processing conditions. The
moisture-crosslinkable polymeric compositions can be used as a coating and applied
over a wire or a cable. The invention also includes methods for preparing the

moisture-crosslinkable polymeric composition.
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O over a wire or a cable. The invention also includes
nmet hods for preparing the noisture-crosslinkable

w@elogies1pe conposi ti on. DESCRI PTI ON OF THE | NVENTT/OB20941€19910

i nvent ed noi sture-crosslinkable polyneric conposition
conprises (a) a silane-functionalized olefinic

pol ymer, (b) anD§§p8|I%T]§WQFoTHEM@%H@%n cat al yst,
and ( SUEG? fte u%ne Q: ossf]ﬁzaﬁnea%(;)lpﬂleﬂc tc%ﬁfpb%){n comprlﬁees (a) a

al kyl™- C group, er ei
sﬁmieyfmcmmahmmdsﬁmc q»nlymhae,s(bmam agdivasilat@ canfienghiicnaitalyst, and

(St aBhexidmTanel Natles o ey oo ot eiey srglher ghetiotic group,
vm% iHdRe ?ohﬁﬂé%lcf H&ﬁf)wﬁkﬁl aged n@ptgyfe&mlaewgwainmw §f a foul-

ane-functional i zed pol ypropyl ene pol yners, and
sbieblmgsgas rvecroadfustllﬂcghemabbt}n, the silane-functional | zed

ot - (1 aBIE SR fhaf Rl g et TR ryaDy SR Bhd Mhatizeq
p%l}leﬁﬁ‘fene( pélilm@rsc QpeheAmttidaligdd )pb%ﬁ)pyi?enayﬁdl?ﬂnyﬁa khe blends

| ane, one or nore C3 or &ger al phaol efi ns and

tlumngt uPl@f@@bIE,sﬁier%lane( fqncylo@ahﬁ@ch@ W@lymer s BRJpaderh from the
h%i':lq:/])I ?&?}stlggdgowz%&pgg?n ?tg%lgﬁe %gd &rgly?r%bﬁg l%ggr?e (11) a

cbp@!aﬁlér af pihgteat.ed hy@romaiblel rfaid)aal ede Q>$t1ﬁc5r8 Chaw hizieBalpha-
drolézable si | ane 8rafted to its backbone.

ofgfing anf ynwiaatsd eytatsy (1iha homapolywenof eéhxl%% hawipgphydiodyzable
Sgn ¥ Rgci %%rba%bo%%hég e(gg aQ:roggi ?ﬂ%pgf cf&%%r%@re C3or

m nor proportion nnre
highei nigh3-oleding And andaomatad estsrs, bavingda hf(hbb}lzhble 4ilame @afted to its
ﬁ{bon atons, and, optionally, a diene, or a mxture
bgekhongnd of such honopolyners and copol ymers. The

M Xt foByeffere€p ayﬁi%p h&nﬂﬁaltela{ e h@fem NisSd thénfdpBRsher of
Exanpl €s of the al phaol efi ns are propyl ene, 1-butene,

ethyfiancerres C@Oﬁﬁnhwf ¢thylemt embp raindr propottimeot qn@eor more alpha-
LN | f, ethyl
o rhatins 20 B AP Rl T rPod 8 S i @Bths, and

optibidily2aediates odra ﬁlﬁktﬂ{ér(yﬂ blend® lof FBEMN B@ﬂhﬁﬂ)(bl?m@ﬁ;l #hd copolymers.
ester). The polyethylene can be honnggneous or

Thetmaixoge v be a Trechanicalollerberan Bosiiebleyd.c Bxamples of the alpha-
1
ge.q'\él%aag‘% Ff)g(l) én%p%r%%l%yqll\ﬁr%é(%ﬁ% 4 Refi Pl lge@?tgg?,g{nrdi k—%?treﬁe. The

esséntia m Cco uti on,

pahdilglaechnnbotierd zqmljyercofsitindére mnlobrr elsaturated gstérostich as a
mel ting point as neasured g a dlffe entj.al scanning
vl sﬁ%@tgerwnﬁwgetﬁ@@é%@%rﬂ 6&%“1931% ifofidseleusual |y

R
Bfevhglilegi&s usnatly hgee a polydispersity (Mw/Mn) in the range of 1.5 to 3.5 and an
essentially uniform comonomer distribution, and are characterized by a single and
relatively low melting point as measured by a differential scanning calorimeter. The
heterogeneous polyethylenes usually have a polydispersity (Mw/Mn) greater than 3.5
and lack a uniform comonomer distribution. Mw is defined as weight average
molecular weight, and Mn is defined as number average molecular weight.
The polyethylenes can have a density in the range of 0.860 to 0.970 gram per
cubic centimeter, and preferably have a density in the range of 0.870 to 0.930 gram

per cubic centimeter. They also can have a melt index in the range of 0.1 to 50 grams

per 10 minutes. If the polyethylene is a homopolymer, its melt index is preferably in
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nol ecul ar wei ght, andivnh is defined as nunber average
nmol ecul ar wei ght. The pol yet hyl enes can have a density

wo poosiesipange of 0.860 to 0.970 gram per cubi cPCT/US2004/019910
centinmeter, and preferably have a density in the range

of 0.870 to 0,930 gram per cubic centineter. Th | sQ
theaangreled- 25 frod Lramyirst [0nmimmiesy dfelk ndex ¢ 4et?16f118®1e éﬂff?&éSTM
1 B I i r,
DRPLs, Epflh Eima et B84 RO| XU TRINS B SAORRELATE
gr ank.opebr highrpresstieesproddsbds dangeodtics tiitepa@ysthylexesuridey can be
ASTM D-1238, Condition E and .(gegsur ed at iQO de1
Produgsd 8 &as PR Ry g OT G P gROBP S {bFe 5O
prcQ%@@SBéfs cSRBNIRRY U Bnighss. PRbWSIrEshRNGBcesIidieate GPIcAIR run at
produced I n gas phase processes or in liquid phase
prssresisdew (100@ poursisipat sqmareincls [‘psi’y wherseebighgressyre processes

conventional techni ques ressure processes are
af‘i/tﬁl’lﬁglhanﬁéﬁreﬁ“_rﬁ%’é’gﬁil@{%@%g()w 1000 pounds per
squanepichIC Nedialpsti "dysteher €8s Prephrid egfbe epplyetekaes include
are typically run at pressures above 15, 000 psi.

mgpestahy/ticaniuhypaseds yostadyss  Fieps. e yanradigntbaaase catalyst systems,

ol vet hyl enes .i ncl j L [ "
BB A ST s PSR AR RS e vansicion
It OdHitANBt Fsteghs C abiny SAf Shigsd emblysimeysidrhoemneftentrafensd to as

systens, and other transition netal catalyst systens.
Ziggher-Nottar géad st syvtamy o Hylbipe fatalyslesystammn Vaatul adelyficsystems
. | - .].
B SN oL, ohoDIRLETR 0 Pl L0 Al
usi n@Jsefui poiysthylenesrincludd dow rensiiydesnapolysndrs ofiethiylent made by

SO rBRer SR P mae g g o rebpencs (LLDPES),
V?{;DQS\%S%néi{slP-ﬁoﬁ%Pe@?}lene's! PERDPES)Y ﬁﬁthilbw Rﬂh%%lEgdlﬁéiEﬁenes

LDPEs), very lowdensity pol yetml{l enes (VLDP ,
(ULDPEs), omvedions ideysityo pykyetinylenae IMRREBPES)gh edsitympolyethylene

Lty .pol yet hyl ene VDPEs), high density
@W%%?%%%‘F%%ﬁé}p,ﬁyﬁe&&mt al | ocene copol yners.
H ghinpeprdiife &8ss e aysichlpifieal thifichlr Bétidtedl ipeBimerizations

initiated pol ynerizations and conducted in a tubul ar
anégendictedring Wibnler sxpcion 06 @) hivied aupciaye. dnpg gbular reactor, the

reac e r

PRESEA EDEERE Y S AR A BRE R 00 e

of 00@ &3 Sledpeeas (Bddisd. Us.thd stirtdieawsddlaveetheguessuledy &) thelange of

Bressure is in the range of 10,000 to 30, Oggagsi

101980 lergfbQt pleands thentefpsrqiyfde 181thg 780850056 d8
& us. Copol ynmers conprised of ethylene and

unsaturated esters are well known and can be prepared

by cd@lvpelyniconadmiprisghl -of ethyEne end evsairgied ssteifrpge well known and

unsat . .
can IS)e pr%{agrteg %yecg;n?ern%oﬁzﬁ rﬂugh—pressure techniques. The unsaturated esters can

gt or slurry

ggegrees

be alkyl acrylates, alkyl methacrylates, or vinyl carboxylates. The alkyl groups can
have 1 to 8 carbon atoms and preferably have 1 to 4 carbon atoms. The carboxylate
groups can have 2 to 8 carbon atoms and preferably have 2 to 5 carbon atoms. The
portion of the copolymer attributed to the ester comonomer can be in the range of 5 to
50 percent by weight based on the weight of the copolymer, and is preferably in the
range of 15 to 40 percent by weight. Examples of the acrylates and methacrylates are
ethyl acrylate, methyl acrylate, methyl methacrylate, t-butyl acrylate, n-butyl acrylate,
n-butyl methacryiate, and 2-ethylhexyl acrylate. Examples of the vinyl carboxylates
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be al kyl acryl ates, al kyl nethacrylates, or vinyl

carboxyl ates. The al kyl groups can have 1 to 8 carbon
wat@s®orpd preferably have 1 to 4 carbon at onsPCTN82004/019910

car boxyl ate groups can have 2 to 8 carbon atons and

preferably have 2 to, 5 car bon atorrs The portio
36 I8 prsefRe rvinyl: Propipnaly. fad (iR e@tt@roaaeo nJ%s Pd&ﬁ%@f the

o e e e 7 5 B rh S Ber 10

maNags, a)fdliﬁrdf@abl@ iptregende dfi2 RiSgnams Eerdl@phimltasf t he

acryl and thacryl afes are ethyl acr ate

or 1 GO iD i ety o L ien vt e e, Blaples of

éﬁit%ﬂe }éﬁlaﬁ’éére)fé @ﬁ@lﬁﬁn@hﬁ)ﬁfllﬁ@t MVM&R&&hO)@%ﬂane Such polymers
2-et hyl hexyl acrylate anpl es of "the vi'nyl

acra mnwllyan@@auseng/ il riygh-amew@ @rocessn yUsep pbpichrethdenamiylsilane

Spfmenth BRSRb T widta Motdurt BESi kbl BOmpnsiian is depired

rangeryf VODPH 6r B0.[EREn pera ¢6bdRhett 68 ethltfle iadd one or more
referabléyln the range of 2 to 25 grans per 10

arkwhmle’éns e Jriedd cofooptatgrnened pieETeblsy 10s§ Farhen atpags. The
nl&i £ th%s9?,PP%X fﬁDEOE SHé 'iﬁfjlme raﬁ%%\l ARG 0. 9? giam per

rrnietnox SI ane and vin rretrnoxy Si'I"ane.

dqublcydeRtiticRE. eTheymehaﬂlde}x dfal@keVLLEPtEgoraJ ILIDBE <hi BS &lthe range of 0.1
process. Use of, such ethyl gne vi.nyl si | ane c%ol grrers
th 2 Ocramp 287 40 FHBRICR AR i PTFf@aRly 58 313 FARas 8 0 tpo&rampper 10

rh uﬂe@s'r'hgg ﬁ%ﬁ%f\{EDVED?E oHJL{HFF]iﬁP ?p&eﬁtocﬂﬁggb%ﬁ?%m%s), other

yl ene one or nore al avi ng
thar tthplent, @as bandthpraigercfl tp 4:9 ﬁemeat bpwbiEht hiseden tHhweight of

f the Vi UL DPE be in th f
{5 Bss st TEpnsFERPHTS O e Gtee s SR PEEeI oV alaRt
i ndexa @fird EinddeRRE caf bldeRidea g bendthertdlhal OGS 010{1 dfénd such

to 20 grams per 10 m nutes and |s preferably in the
asarstfylidene). Brbeynéneyr Antedisee, 134-hexadiess. Oher pdeydlepentsdiene.

b d h
yfFiene lohwRls poPRstufels RSt CProfuly" refRRRTOME 68) ppRs  and
diigyleyiropylenepdiaht tddpsipMleBnart Nenv@ilg efeaded ttb easCaPBPYNES The -

and is preferably in the range of 15 to 40 percent by
thiadl gpmongmernap pegBpishbitetn ¥BePHf il fe|lddseceneby weight based on

17 %%T}e £ of{he Qg?& MR i 15 %ﬁ%h g X H&'ﬂt ﬂlsaneélﬂgdﬂt de9% 10 percent

norb I ene, ene
hjn wyxgjhOpénﬁsame&md Ebh;/lieecnq:’oﬂmmyémte&ns:omloy rnhfes @n®nomers
neraﬂgl referred to as EPRs and
HVV% thYIERy | ene/ di ene terpol yners are general |y

ref erTI%CLEI@PE%a@IhcﬁﬂQWLﬁPE URDPE, GRITRIOPE wiigh aP:ealso linear,
present in an amount of 1 to 15 pércent by wei ght

vty sgederely thae awlengtyt inghe tange 060N § ted. 925 grans parawbir @blimeter.

PSR e ARl BRSSP Lpsoon
KD RATBFFerbPIG13US I V@urIn £6MY. TAEmelt index can be in the range of 1 to
20 grams per 10 minutes, and is preferably in the range of 3 to 8 grams per 10
minutes.

Any polypropylene may be used in these compositions. Examples include
homopolymers of propylene, copolymers of propylene and other olefins, and
terpolymers of propylene, ethylene, and dienes (e.g. norbornadiene and decadiene).
Additionally, the polypropylenes may be dispersed or blended with other polymers
such as EPR or EPDM. Suitable polypropylenes include TPEs, TPOs and TPVs.

4



10

15

20

25

30

The LLDPE can include VLDPE, ULDPE, and NMDPE, which
are also linear, but, generally, has a density in the

wo a2mge03H9 0. 916 to 0. 925 gram per cubi c centi MECEUS2004/019910

can be a copol yner of ethylene and one or nore

al pha-ol efns having 3 to 12 carbon atons, and
Epﬁu@pl@rs abf ypaypiopglenes bn dewmbed THe RelYPRORYEENE: dRANRBOOK:

e
pr e sz fx&q Cﬁfxﬁéc@%\%zggngﬁ %&E@Eé?%ﬁ%éﬁggﬁéiﬁpﬂckﬁom 3-
149 mtms (Momﬂypdoﬂ)?@@ne may be used in these
conposltl es jncl.ud ol t s, of
oSt e & 51 BB sTos O RR aHa oo Cisthoryslene) are
1?%1@1 SRR Xgﬁgmf o P&ﬁlﬁé‘ Cor rﬁ]@@tﬁ%aﬁ@l‘i‘ GodksREShe silane-
e. g. norbornadi ene a d decadi e Addltlonally, t he
ﬁpmtiymlmp@lbbﬁas poigmdye di spersed or bl ended with other

EPR |
ol SaeHpeic sl ignamodin, SHbB8 BBl G Ry RE Raonic
a%%%%%‘?’a ggl?g%ﬁbl@ geAng@E%DZATI d\li—dggdi’g E%hOSp honic acids and
hmzt@@zsse NG cuysoRL thesdf, ang (0 haimgenlaxsisli’@e%@blmhﬁ ecidigsilanol

996 al koxysicl an ( TR
cGHsyrIPR sk i BedSEE AT Ml g stano
c%ﬂeh@d@ﬂoﬁ cataly@N® seledR@ fideh fhergr@ippddnsREn®6f alkylaryl sulfomc acids,
copol yrmeri zation to formthe silanefunctiaqnalized

aWI%lerﬁuéfOB’@I arifsy andsalky bagdearyk figplionrir jagidsy  Evsaduors atrefsinbly,
AR CL el QgD 8 SRR Coniing o
sythtapibbérczene bulfordn deitly dna lsylsibited papiﬂhzrl&@r sulfonar eod., Most

and (c) hal pgen_acjds. Prefera e ac di c.sil.ano
p@éﬁa@ﬁs%.% i¢; §fanoy cpndegsagign @i}ﬁ qﬂeﬂsl eyl gplfonic acid or

ﬁln tﬁ 1%%111)5 aclghe acidic silanol condensation
cata 55

I's selected fromthe group consisting of
al kySaitatile satfosidastsadiaede a(a)xl Iz’dektylhc sanitioxidiantsa byl sthio-based

siesdinky) §) bhielir el B and T b bdrsbyer meal

déaﬁztﬁ%ﬁﬁt 68111tfabl@ﬁpﬁéh%hlrﬁiﬂi@xfa@ﬁ§| Blcivde Abthslhgstituidde @henols.
benzene sul fonic acids and substituted naphthal ene

Oshgrfnhanals.dieiving svbsiitugnte Mathamsinary 1on seepaay cashanylsepre suitable

tion ec | f.
arcl)t:i)&gg n%?)sﬁyl né%t ﬁ%/?%eég{lf c}%leg&gcm é’ll %ﬁl ablsﬁg aln@ug&l?d&g%msm’&
dimahydgﬁeé{o@) phenpfdfmmthhmzﬂmmed ( Metdl hideadti@sted is oxalyl
anti oxi dants sphat e- based .ant i, oxi dants, and
brsghenmylihiens ha/éra@&@d%&ralplyu@aé{m%@%}t &s Preggnt gpjrgount between

o%%&#ﬁtﬁaegéﬁ Moﬂfgég%@ gefb%hfi&ﬁh@g&gwené H&%E;bélﬁ'&?d

phenot's having Substituents wth
pri miu ydditiosethe mdmpyssman oayy bantaiarahauadditbies such as colorants,

corrosion inhibitors, lubricants, anti-blocking agents, flame retardants, and processing
aids.

In a preferred embodiment, the present invention is a moisture crosslinkable
polymeric composition comprising (a) a silane-functionalized olefinic polymer
selected from the group consisting of (i) a copolymer of ethylene and a hydrolyzable
silane, (ii) a copolymer of ethylene, a hydrolyzable silane, and one or more C3 or
higher alpha-olefins and unsaturated esters, (iii) a homopolymer of ethylene, having a
hydrolyzable silane grafted to its backbone, and (iv) a copolymer of ethylene and one

or more C3 or higher alpha-olefins and unsaturated esters, having a hydrolyzable
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antioxi dants. A preferred phenolic antioxidant is

i sobutyl i denebi s(4, 6- di nethyl phenol). A preferred
whyasaailpe- based netal deactivator is oxalyl PCT/US2004/019910

bi s(benzyl i di ene hydrazide) Preferably, the

antioxidant is present_ in anpunt between 0.05 wei ght
spane arafted go 1t baskBenre: fB} armcidig slapol sopdensatiqn catalyst selected

t t
RSk )W AR ARTROR, ORISR 8, o
allythated oyl slisdlfolnid eads; sandae) ian tﬂnuoimdwg agehadng fal mrtery alkyl-

suRts e et or pRaQlicagane Slrkeh i e ol EIsiFe of @) phenolic

aﬁﬁ@ﬁﬁéﬂt@ k(ﬁ? kﬁo%&éﬂr@ﬁloﬁld‘éﬂﬁp@ﬁ) f)lhd%ﬁhé%@-‘ﬁ%édsdn'ﬁgxﬁaﬁts dand (iv)
'ane-functional i zed ol efinic pol yner sel ected from

hyldngledmpect mlsdaangvarbcﬁrS( wheteie dho [Pplywperisf ccenp@suteme does not

R R RIS S e A

hi ghgh & @hé‘m@ieef&mﬁ&lﬁféﬂt UihS afnvérationd ise Wil 85 chablel dordtruction
honmopol ynmer of ethyl en havi ng a hydrol yzabl e sil ane
pgmrqdeby applying thsae @9 commsr(tm)ovar Q:YYH@ loy pale. of

th I .

and dioSoR dpdles GufRifel & balEh o8, PARHRLR ehfstinkabie

@ahérbongpokition kagistising (a)(dOs)llaﬁaﬁmciudnahzsd lo&lﬁmic polymer; (b) an
condensati on catal yst selected fromthe_g

a8 sk iSHANO gcoaﬂer&ﬁw sAtplysg Lﬂnrdoﬁﬁ)caraénwldaa%y ﬁlaqst@yrlally free of

SﬁH%{tl?é}sltsc V%Gfﬂegé:ble at'?.)d d@lllh%ﬂlaﬁ&? Ojy @{é ﬁiiés%ﬂixé o(ﬁ* EhAGlcflfe silanol
ant | oxi dant having ‘a tertiary

cah&qua;tlmlstcatalgtsedamlr vt mnvplhtmmal imrogpssing s@ldgoined Wihepem the

t he group consisting of ph I|c ant i de nts

ety BB o RS eaareie = B Frpds e faRaspe eas, o

RhbusHI8 §Fb@ﬁd (iv) hydrazi ne-based netal

deactivators, wherein the pol ymeric conposition does

not generate a hi gh anmouBKAMPRES oul -snel ling gas, a

conb .both, In an alternate enbodi nent,
t he Fﬁ\?ﬂ?%ﬁg ng n \(th}lgn% an@ggfsemg %ﬁ%? ]Fhﬁ (%?Yeélﬁl pr epar ed
by appl yi n@owReERbYRRY Lém# ONBDBfok 50/GameSangply e or
cable. In a yet anot her enbodi nent, the invention is a

rml sthbree dpwmaples afbithe ppreyHnér IYVerinhoRFE Gialuated against 6
R Tl 81 SRR G e e A prged oo

vaenght(af)SOag“ramnhndmsldgn% 33swhgh1ap&rceait on AfMEbIFdf EAIOO ethylene
stltuents vuln%%ggle to deal k i 5
8le OPObMSTad-2if Velght AFETC Bt oo ensity ppbyethylene
(@]DE'D?E” VSR t Bf RORSSRAY Igmddmﬁ%&naﬁm{@n& 5&1@ and
polynerlc conposition does not generate a hi gh anmount
30¥4 weigbupercmebf tha gvagasted antoomdsnst i bl e gas, or bot h.

N&H\%ﬁLlFY EA100™ ethylene ethylacrylate copolymer is available from The

Dow Chemical Company, having a melt index of 1.5 grams/10 minutes and
ethylacrylate concentration of 15 weight percent. The LLDPE was a copolymer of 1-
butene and ethene, having a melt index of 0.7 grams/10 minutes and a density of 0.92
grams/cubic centimeter. The NACURE™ B201 alkyl aromatic sulfonic acid is
available from King Industries, Inc.

For each exemplified polymeric composition, 50 grams of the composition
were placed in a sealed 32-ounce jar, having a rubber septum in its lid. The jar and its

- contents were heated for 30 minutes at 180 degrees Celsius. After the jars were
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CnBHIS B oL Sy P IR0 R GO ativh Breat Lakes
AHBRBDCoHIBAE Lowinox 22IB46  isobutylidene bis-(4,6-dimethylphenol) is
an antioxidant available from Great Lakes Chemicals Corporation. OABH is oxalyl
bis (benzylidiene hydrazide), a metal deactivator available from Eastman Chemical
Company. Cyanox 1790™ tris(4-t-butyl-3-hydroxy-2,6-dimethylbenzyl)-s-triazine-
2,4,6-(1H,3H,5H)trione is available from Cytec Industries. Irganox 1010™
tetrakismethylene(3,5-di-t-butyl-4-hydroxylhydrocinnamate)methane, Irganox 1035™
thiodiethylene-bis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate), and Irganox 3114™
1,3,5-tris[[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenylJmethyl]-1,3,5-triazine-
2,4,6(1H,3H,5H)-trione are available from Ciba Specialty Chemicals Inc. Lowinox
AH25™ 2 5.di-tert-amylhydroquinone is available from Great Lakes Chemical
Corporation. TBM6 is 4,4-thiobis(2-t-butyl-5-methylphenol) available from Great

Lakes Chemical Corporation.
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Aft e 24-tTour —peryod, ank,cagire detection meter was
placed inside the fpil bag to measure the |amount of

genepatcedt DES. TABLE 2 Conponent Expfipl e 10 Seop. Ex.
11 Comp—Ex. 12 ANPLIEY EAL Q0 U(tn) 4618148 00 45 50

LLDPE 46. 18 48.00 45. 50
Irganox 1024 1,2-bls(3,5-d1—t-buty1—4—hydroxyhydrocinnamoyl)hydrazine is

available from Ciba Specialty Chemicals Inc.



I rganox 1010 3.33 Irganox 1024 1.67 Low nox 22| B46
3.34 OABH 0. 30 percent LEL 9 14 >100 Irganox 1024
WO 20500808, 5- di -t - but yl - 4- hydr oxyhydr oci nnanoyP¢Try8208£019910
ne is available from G ba Specialty Chem cals |Inc.Wat
IS claimed is: 1. A noisture crosslinkable polyneric
E?s‘i%lptﬁqlé-orrpri si ng: a. a sil ane-functionalized

8! ef MG ARG sliBcat Ao bR GaRdRRRAt [ on

cat al'yst an an IOXI ant not having @ tertiary
al kylasubsﬂsﬁmﬁﬁ@@oyﬂm&d otdﬁ'mmzbqumgm oup, wherein the

pol yneric co does not era a hi gh anount

of a“t‘feoul sar?é}nfqo E e’&%’ﬂﬁﬁgaﬁﬂ& a@‘g or both. 2.

The i st LHnearﬁlrc)Qﬁi%hﬂ @bﬁﬁa\ﬁn%)ﬁltéiﬁﬁfy' ﬂkﬂ%ﬂ%’tﬁhfe’docﬂylo(gr phenolic
Caim1l wherein the silane-functionalized olefmtc

pol ymer I serewh,ected fromthe group consisting of (a) a

th 0 Batvdrolyzapl ¢ 31 (b
ARSI IE ptmEi o GREs AR e Hiol ZebFaRLF ik Mgt o o foul-
ﬂell'ﬁ@@s@c&ﬁbﬁhﬁl%egasadr%ﬂq ol ef ns and unsat ur at ed

esters a honopol of ethyl ene, havij nIg )
Ahydr oTI}sz@lséurmqr@ﬁﬁEnlgq{%ﬁ példnteam dompesitienorfeClaimdl (diprein the

s‘fl%ﬁ%k&ﬁ TR bnaize € bibnR! g(%lg %nﬁle%iednﬂ&% 4 g%up é&gﬁ{mg of (a) a

|ns and ‘uns ed esters, havi

dmpdlyﬁ{ey Z)Efbelﬂeylalld a:&te g?]i}&frblﬁdaﬂl@ sllfire, lgBC Khﬁb@@lyn&fr ogh@thylene a
moi st ur Crossl | nKa € polyneric COI’TpOSItIOﬂO al
faydw%zé%aé siane. ged gne i Parfol-3 cYnbighgatlpbarolesina apd tunsaturated

£qtpd Hoh%h?ﬁeé%foéér l‘éﬁ’eﬂ i naghgflro rblgr ﬁﬂée g{afted to its

su fonl c "acl onZ les pre
Habkbamegamd ¢d)ph caspdrlgamen ofi etlgder@nahdhywlr ot ywab|(E or higher alpha-

s o Gbaisa e PRt o e B s S ek

B wheripi Molshife 2ebdlikadld BHGee r&%@%@aﬁbﬁ bfC@lafth YIS wheRin the
an _organi ¢ sul fonic acid sél ected om the group

astshe isdenal gcoaafielsshkgn aetalyss us fseletted aftordsthe agryulaldoy$1stlng of (a)
k) B E s B Bl el nath O . DR gt Gogptoni
e@icﬁlaﬁd ﬁy&l’@l@rz@ble pdt@rsors thereof, and (c) halogen acids.

4. The moisture crosslinkable polymeric composition of Claim 3 wherein the
acidic silanol condensation catalyst is an organic sulfonic acid selected from the group
consisting of alkylaryl sulfonic acids, arylalkyl sulfonic acids, and alkylated aryl
disulfonic acids.

5. The moisture crosslinkable polymeric composition of Claim 4 wherein the
organic sulfonic acid is selected from the group consisting of substituted benzene
sulfonic acids and substituted naphthalene sulfonic acids.

6. The moisture crosslinkable polymeric composition of Claim 4 wherein the
organic sulfonic acid is dodecylbenzyl sulfonic acid.

7. The moisture crosslinkable polymeric composition of Claim 4 wherein the
organic sulfonic acid is dinonylnapthyl sulfonic acid.

8. The moisture crosslinkable polymeric composition of Claim 1 wherein the
antioxidant is selected from the group consisting of (a) phenolic antioxidants, (b) thio-
based antioxidants, (c¢) phosphate-based antioxidants, and (d) hydrazine-based metal

deactivators.
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ffeé§mPﬁé“E8¥§§§%?@eﬁ8ﬁ@§?ﬁéﬁg@°§?o?Eéﬂ 958§c si | anol
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construction prepared by apply g t he noi stur

crossl i nkabmsestwcf@ra.@p@lam%@f ethplgne pndp bYWWZWéIS{I%ne, (i)
W re or C%l%l gol?%’lr%f 8@%%%%%’%;}%&9@8% %Hﬁﬂ@ Ifﬁld éﬁggﬁdrg C3 or

conmposi tion unct’iona
ol efnic p(higmﬁmllﬁﬁloeﬁhsdarfd omahhete@re@wm, qdnsa ﬂto'nm@olymer of

(i) a copolyner of eth ne d a hydrpolyzabl e sil ane,
(ii) a cofBmsmerhayings ﬁyﬁ Habls Sl%ﬂ&rgail BIlts bepbere, and (iv)
and one ot dcf{)gf)?rr@ ofet end% NG AbRI €% 2Moher alpha-oleﬁns
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c. an antioxidant, not having a tertiary alkyl-substituted aryl or phenolic

group selected from the group consisting of (i) phenolic antioxidants,
(i) thio-based antioxidants, (iii) phosphate-based antioxidants, and (iv)
hydrazine-based metal deactivators,
wherein the polymeric composition does not generate a high amount of a foul-
smelling gas, a combustible gas, or both.
14. A moisture crosslinkable polymeric composition comprising:
a silane-functionalized olefinic polymer;
b. an acidic silanol condensation catalyst; and
C. an antioxidant, substantially free of substituents vulnerable to
dealkylation in the presence of the acidic silanol condensation catalyst,
wherein the polymeric composition does not generate a high amount of a foul-

smelling gas, a combustible gas, or both.
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11



