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MOl STURE CROSSLI NKABLE POLYMERI C COMPCSI TI ON mlm ""”I“mm"mm’
CONTAI Nl NG SPECI AL ANTI OXI DANTS Thi s i nventi

relates to a noisture-crosslinkabl e polyneric *166166*
conposition that 5 does not generate a high anmount of

Mdlsmmemmgmam\mg:on@um&JIkm geoMEDSHION: dORTAINING
g %/ITEH c conposition is useful for low to high

B¢ Hyje AN TIO>dRANBDI e appl i cations. DESCRI PTI ON OF
THE PRI OR ART The use of acidic silanol condensation
catal ysts enhances the cure rates of
noi st This-iovos®hi mkasl © peigsrekicostingbéd pblgntric composmon that
QiJnfort una)t‘elﬁg, .éert ain ﬁCI dic SI [anol 10 condensatl
Qs A0y 8Tl 8 IS 9h A foulesimp!ling: 4asy s pambystiblsggas. or “both. The

sd1abkac 86mp&iG&t 1'8\(1@&161 foB &GH 't(Vl%lgﬁ@ oﬁaééaQI iRd-YiRd- c?JlT %pg?ﬁtéons.

terrperatures (> 100 degrees Si us) a resul t’,
sul f oni c aC| ds n@”@l&é’ﬁé@@ @hlﬁiﬁ(?&l@@&‘dﬁé or react

Wi t h d| t 0Si ti.o

under ypl ca aﬁ%oces%“‘ﬂgcod@ﬁ'gﬁat %{%ncé a‘f@ rig”'lnc?shgkeecure rates of
Yaiage-Qloski@dableopolypad Udhiopitiods CEnfitifnely0deftsin &fidc silanol
combust.i bl e, and/ or adversely affect the tensile 15
W@B‘é*‘f‘i”ésc"gfl‘sﬁseét‘c ngedupPRiF caced caiabistst prsnaethgable or selectively
RUWEEE & GRIROSH bl ARmpLRRUEETY! oo Mbor BRIERGTBY A3/ £ Pesult, the
produce voi ds or suff ace i nper f ecti ong i n art

srdfonfcaasidsrmeay filbapate tshidoxidogstuoereactosit othkadldéives in the polymeric

sit There
o Tioa L SEePPiskbibfiseiond henduSab gy of desengsengesreaction
Potiuctg et estdnhi @dramnme Non®hsd | akiS! hdvegsedr affect the tensile
combusti bl e gases. There is a further need 20 for the
PIRPPIYE AE heattaged grticaess made Agrethseatofymerjc ﬁ%PMIC&iSth@ resulting
%dgtg fa%)%g?ﬂg? &L uct bﬁld@%]é ﬂsf @ Ilfl]?% gf!ec}@%;gleo %}s I%Qnufacndl ed from the
mptsturt{emssiﬁnkqh’&nmﬂ\anctrm@mrmdmoﬁr om t he

T R BTSRRI S o o

S Al h @i g A8 ShuttHFFBhIEsnRAiNITBF ESmERRBRSIAEO T heDis a further need

conprl sing (a) a silane-functionalized olefinic

oo Ityasnproygperdino aef affect @dhasrd} (a)ctbn detbyaiciperfovasrak ygtthe acidic
t tin a

%ﬁ{} ?]gtﬁlglgiggéelxqmn Q’ﬁa ggt gr(g bfinsﬂ pl%(rfa%sr %ﬁ%tfae%fi, articles of

1(1b1)ufm‘lga:rmﬁ‘depﬁﬂ@ﬁp)]limmbQtL&téJCdﬁslﬁﬂ.dblfé)fﬂ[}@lhétitaﬂhﬁ)osition.

precursors thereo c) .hal ogen acids; and (c) an

anti oxi dant, not WF;Y%THE ?I;QN substi tuted

aryl pre phesal iig a{t%p when &k et(l}g AkWIB’ i iti
conposﬁﬁgn doelsvnot 365 gener at{e a Tﬁ anoﬂl’fﬂ?’mo?c composition

Gomeprissiee| (2) ng siancdnmmalhﬁed oicfimsx, pzdigmen s(b)t he acidic silanol

BHTEL s SPIRESLAL o RE ARl FSTELEL D SRUR R ai

drienphylyndile hasdur@rathdedds, of)estatic thBEpHRRIcCIUM ah® hl8rolyzable
percent LEL. Alternatively,
precursors thereof, and (c) halogen acids; and (c) an antioxidant, not having a tertiary

alkyl-substituted aryl or phenolic group, wherein the polymeric composition does not
generate a high amount of foul-smelling or combustible gases, that is, the polymeric
composition does not generate an amount of a foul-smelling gas, a combustible gas, or

both thereby not having an LEL greater than or equal to 18 percent LEL. Altemnatively,
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rrrereeeererrererereerr rrereerererrererrr *000002*
the antioxidant is substantially free of substituents
vul nerable to deal kylation in the presence of the
acidic silanol condensation catal yst and at
conventional processing conditions. The

el Sitidk Riaftr Bs&lbsnakadllye oo lof NbétRusRARAmkiabRN > B&ilkPfion in the
used as a coating and applied over a wire or a cable.

msgencavinthe oisidis $Hlangictandessatien isa@byst grd (at egoar¢niignalsprocessing
@l}r%tlt@r St Iﬁ]ﬁlo&[lﬂé SldsBkARLR \})%&lréfdémrdo% irfngsc’!:eH B ised as a coating

, ere 1s so pro

ardogglied loabt & Wi <ymzecatﬂe Chirgpiasertionralsccimofukdes megioda forapreparing
i | ane- functlﬁgaglzed ol.efinic ﬁolyner sel ected from
FANYFIIRCrotbRsTRlE PAYMSFIC CPYPESIi¥hol yrer of et hyl ene

and apfyihr olh¢zaR! so ﬂ-lgvﬁﬂeh aNBoisfurd ):ro@slﬁfkﬁﬂle%néﬁc composmon
et hyl ene, a hydrol yzabl e silane, and one or nore

eringpresingil pha- ol ef i ns and unsaturated esters, (|||) a

honnpolyner of | epe ha | zabl e sil ane
grafted to¥its q% o@gmonﬁdz‘i{? ?f‘g‘% M?ﬁhe%@f‘i 5 the group

et hyl ene and oneonsiingfe(ilC3 edpolingdiess athpleae alnaf 4 NS/ drolyzable
and unsaturated esters, having 15 a hydrolyzable

silane grafted et §Diherpimaer bl etylene, 4ihyduiyzahls) silane, and
condensati on CaFﬁéyX?'in @l(%C%qu Erog}phg]%le%lglﬁﬂfikunlsaturated esters,

consi sting of a 'aryl sul fonic a
sul foni ¢ aci ds, (iiiandhahdpolphedofelylede shﬂvﬁl@lach)akmlg}sable silane
and c. an anti oxi ant avin

1t§)B ck

al kyl - substi t ut 8¢ tﬁﬁj)ﬁ ﬁnepﬁg‘ﬁﬁlvﬁ ecgmcﬂm%ersgﬁ ¢thylgne and one

fromthe group 610ﬁ‘1%f65¢3 Behhed diphHenRd A unsaturated esters, having
antioxidants, (ii) thio-based antioxidants, (iil

phosphat e- baseda hagrolyasbld artane, erafed! toiits)backbone;
hydrazi ne- Qasedal.m’f‘l&%tc ?a%g c&?dte%a%on%?al)ést seltectedtfror? the group

pol ymeric conposition does no
foul - snelling gasjstiag affnéjlaﬁlhnytblsalfgms acids, bqtliﬂkyhemlﬁbuc acids,
not having an L 25 or equal to 18

EL, greater than
percent LEL. Fu?‘qugl;ylaieaéfﬂdﬂsé”fﬁf‘@@c'éilso‘iﬂdded a

noi sture cgossl hnkaRbgidpg! )ﬁ@?rh'aﬁngom&%b;}) Qlkyl-substituted aryl or
conprising: a. a silane-functionalized ol’efinic

polymer; b. an B’@ﬁl@ilé gsqupmlﬂctedcfrmreﬁmpom cozsissing if (1) phenolic

sel ect ed fron1th .0NSI. S o) a),..argani
sul fonic acids an é)aa C)l(ug tlgp ase xi angs, (11% 8ﬁaospﬁate-based

antioxidants, and (iv) hydrazine-based metal deactivators,
wherein the polymeric composition does not generate an amount of a foul-
smelling gas, a combustible gas, or both thereby not having an LEL greater than
or equal to 18 percent LEL.
Further, there is also provided a moisture crosslinkable polymeric composition
comprising:
a. a silane-functionalized olefinic polymer;
b. an acidic silanol condensation catalyst selected from the group
consisting of (a) organic sulfonic acids and hydrolyzable
precursors  thereof, (b) organic phosphonic acids and

hydrolyzable precursors thereof, and (c) halogen acids; and

la
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precursors thereof, (b) organic phosphonic acids and

hydr ol yzabl e precursors thereof, and (c) hal ogen

acids; and la c. an antioxidant, substantially free of

substituents vulnerable to dealkylation in the

presence of the acidic silanol condensation catalyst,

wher ei n the pol ymemntioxidontpesbstdndiallfde® 8PLuEARNAL Guldbrable to

anount of a fouI 5 snelllng gas, a conbusti bl e gas,

or both t her ebyderdEYIpan Hgt@np@ﬂlcamééh@racwpaﬁllawi condensation

equal to 18 pergg gPtLEL Further, there is also

provi ded a net hod preparing a noisture

crossWhmbabME p@ghynenbummemmoskkkcwtqmnmnksmngnkhﬁtofa foul-

step o i onalized. ol e

pol yrgpelieg e AainuRile o8 o5 hoR berRRe AR Sabh gaspter than

selecbﬁau@r@mmqngngggg consisting of (a) organic

sul foni c acids and hydrol yzable precursors thereof,

(b) oFWﬁrCthswogml@npr@vgg @snethed feryprepAripgabhmeisture crosslinkable
I n CIdS and c. an

ggl?ﬁ:}lél[l 51’?’1{)6&% f&};ma%?ﬂgg &g%te {%Ifg%nﬂ gkyl subst i tut ed

aryl or 15 pheaeilire-fgnaignalivddesiefinic pbigmee] ynmeri c
conposi tion does not . generate an anount of a fou
snel 1ing gs, a%éﬁ‘@t&f‘ﬂﬁpbcwnsa&onb@%ﬁy%‘ ieeleetsy fisn the group

having an LEL grgatsh tgpn gidal tishid 8208 CHlat
LEL. 20 I'b VO 25415 083000 beh B 0S4 goq gt “4ild" hydrolyzable
DESCRI PTI ON OF midEuis(NENRE®NL, Théb)i nWMIed phosphonic  acids and

nmoi st ur e-crossl | nkapl olyneric, co r.ises

(a) a silane- fhﬂﬁPﬁ%ﬁégPﬁéam8ﬁéP?ﬁ$P %%c&ﬁ&pgm?@yd%ﬁnd

aci di c_silanol g@neassiakitOMmot HadingS ter@Bfl alk§)-s@dtituted aryl or
anti oxi dant, not having a tertiary al kyl -subsStituted

aryl or phenollé hefobggroup, wherei n t he pol yneric

Conpo@/ﬁigxegp tl%ogélgﬂl% 1093% o@ltn%nadcl% %t g@ﬁ%% 9\{ g“}ot.lglulof a foul-
srmel |1 ng gas, onpusti Bl e gas, . Sultable

si | anenélhngtg,asaraaiohmshtdé e, or bothlhgrmey soti aeingdm LEL greater than
silane-fun nallz gE pol yet hyl ene pol yners,

silangt?ﬁﬁ ﬁﬁ???é Fol ypr opyl ene pol yners, and

bl ends thereof Preferably, the silane-functionalized
olefinic polymer is selected fromthe

1b
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10 group consisting of (i) a copolynmer of ethylene and

a hydrolyzable silane, (ii) a copolyner of ethylene,

a hydrolyzabl e silane, and one or nore C3 or higher

al pha- olefins and unsaturated esters, (iii)

WOPSBENTer of et hyl ene, having a hydr ol yzabl’%T/U%"?%@"’

grafted to its backbone, and (iv) a copol yner of

et hyl ene and onepe¢cERPTEOICDOrLE RighRTI@ pha- ol efi ns

and unsaturated esters, having a hydrol yzabl e sil ane

gr af t ekhet igvented m%mBea%‘RﬁBﬁl‘@bleF!éﬂWé%fﬁy?%W@%‘@P yABprisegda) a

t I]ﬁhe hﬁkﬁ%daﬁzé&%ﬁ&‘uﬁ@ﬁcﬁyrﬂer {b? m@a&&@%'oyé'ﬂ%ﬁerﬁﬁnon catalyst, and
hyl ene or a copol yner of hyl ene and a m nor

pﬁcw@rwi@ﬁd@ﬁ, miehadrngn% rt@tl%w paﬂmlfayl sehstitutadsanibof pherglie group,
- Ao

L635e500D 0 SIBUEI B (i P IDBOTn
smllmwms’t@lm adoth ymers. 20 The nixture can

be a [ I f

be 2, AU 8k RLANGIBL ot ok e A il
4p0‘r}3¢tll11>)l¢nel pqdwnele,n el.lanarﬁuhcmemz@ eolyjiopyleneo byletbng] and blends
& Fre? S9re?eraabgy, atgg SLI%W%%C(‘P na%tz?é/ ol%ﬁglc\ap%ﬁ'n?aerr] é%g %étng %%nelq.he
agroa;@ feyhdisting rof rthha@qul'm@ (ﬁ"CethiylﬁEt &id) a h'y"dhelyzable silane, (ii) a

O GEHEOLE Y S SOy Ea -0 LR TS @ o igher Apha-

pﬁlbﬁﬁﬁ pensitiryted dsdriii) hmomb@)wmﬂgﬁ ethlylede, havifig 3 hpdralydable

iall ni f or onononer but | on, and
BlenE R odishettong e U agoaStamer SHeliviing fad GReiopfrere €3 or
MeihdrAthhp@ldiins asd WBaatated s, Raviigfd 18RI Aable sBA&RPMRY to its
calorlneter The het erogeneous pol yet hyl enes usual ly
&5%Peno| ydi spersity (Mv M) greater than 3.5 and

I ack anrIPt‘Hﬂ{ﬂHnm ﬁﬂi’fﬂé’ioﬁ?r’t}ra{dlt&fﬁ |1$U§dd01|;]btre1M/\&sl 3 Nhﬁﬁlfobm&er of
1 g ave e e ar, wel an IS

Gy RSO SoRohEEY 05@8?/&3% SRh P GRIDPAORRElgh P Onfi more alpha-

p&lleﬁl@st Bl N8 StoCEN cAIBAE aBnEEBSd heféribly NEtd 8NGELAAS atbn§Obhd,

to 0.970 gram per cubic centineter, and preferably

h%RPém%J Y é‘n%‘f’ftey Of A TRIFRNG g alén%Pf eucémmoeobn@@oaner@mlymers

Pehc @G cae Bt b HakRinical PRNA 8¢ SPInCHA HchMe Ba<amsie§ of ﬂx@%ha—
in the range_ of O 1 to 50 grans

t Plefipsofty U PRYI@Re 1 Dutene, Ho‘FFéﬁ'%ﬂ r@‘?tﬁylrlrléenfﬁéﬁt aqdnbre%emes The
pﬁcﬁi}@m@leym Rlso %e\AQogél%é th%@en@@[é %%Qs%ﬁ{rgé@@sl& sub&s a
range of 0.75 to granms per m nut es. i ndex i s
depBresiehEes: uwé acem anmcwizs gt methaylic asid theb)nd
measurgf RiyetInd@H 8€Borkdealdis o?ﬁ@lex%&é{éo&f 3tk hohfWeneous

or high-pressure processes can produce the

pnlyashigres nawlly Mmyey pobvdisbersity™Mouidra dn tha rags ophse3.5 and an
PLOGHARE Stk rd Borhdidef dﬁgfbﬁﬁonp 08 GRS BRrdcleriGed by 8! S nd
or slurry processes) by conrvent | onal tec%nlques.
Lisletipels dew melipg oo semeasuredtbypi diffbdential seanning galesseteesThe
%éé @%egng@g &%@é&?ﬁn@sﬁfméﬂ”ﬁgg a pgﬁf&séerﬁéfl (waM}Sr F3tr than 3.5
and lack a umform 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

2



10

15

20

25

30

are typically run at pressures above 15,000 psi.
Typi cal catal yst systens for preparing these
pol yet hyl enes include rmagnesiunititani umbased

ta Systenms, vanadi um based catal yst Sys
‘gﬁ 28‘1‘?%"'%%)gased catalyst systens, metallocene éﬂ@"&/“éf‘(‘”"'
systens, and other transition netal catalyst systens.
Nh@yangé of hes e Egiaﬁis)tﬁf 16 ySituBsB Mﬂ‘leindé)d i@ detemhiaed atlet ASTM

Zle

I catal ste Phj 1 lips
riaf, Sndliod Band megureal Lo ety Ceidlue k216D B
cat al Yfs okl figRGréshire Btddessey caﬂ@kd@&ﬁﬂlﬁ oR¥th§iRBesO MThey can be
silica-al um na supports. Usefél et h%Se(enes i ncl ud

| dugeh & g3 H%??dﬁ%?eﬁ?é P irp R H]%SEH CfERe(l By Solygomprogiurry

pﬁr@&%éé@ﬁb)pl’:&ﬁf@ﬁ%& t@bﬁlc}u@PEﬁ})w—ﬂrésﬁﬁ@@rdc@éﬁbﬁﬁe Syidally run at
pol yet hgl enes very | ow densi

wP%SWh ¢1ewé§0Q M@mf)r sqAre mshia h\éb?gwﬁgh-pressure processes
Pé} é@tc‘awﬁa%% reéMeQF’E&)ewrdeMm densi ty polyethyl enes
hi gh density pol yl ene HDPE), and
met al ITY@@ﬂ’e ety mstesns Hogh pisperdgurtbessr Folysthylenegy ginclude
[ ni d t
PSSR AL Sohy SaLes, BUMREELER Lol Y
acdlr@oiuav@sed matalm sysiod, metalbmaﬂtalyﬁh@stemse@@mer|t@nsmon

Wm‘e:r:rtgf cat% Bs% Srygtglglg OII/IﬁéE’ Dp %sé Qat?@%to teHﬁ'aéé?%geﬁ I?&"erred to as

t re-is range
CElleglleuNattd catalyse sptémy edelalhp@ chtalyst, systhms.pUseuli c%alys systems
0,000 t o
eHu%e %q%a?ys?sa%bn chyory 1}:% {%%5%881 @?ém%@%n&%wﬁ%@bﬁ&%
Copol ylisefid pokyaqhyhemdncdﬁdeelbwwem@ lmnnipolmmaﬂsmf athgldne made by

RGPt arockiseh O3 BORED), 1RER R B8R bl dienes (1LPER.

egdrer bwe adtnsiie mlkityleaey WIVADPEs), alilley| lavet demsityy | @ilyeshylenes

e o R T S R

a{HIDEE), drdemetaltdoeneydopdl@mengr oups can have 2 to 8 carbon
at ons nng refer abI have

por 1 EBPRORES CRREIThaE PP PLIFER TS RUEL pgberiaions
Cﬂdeb(ﬁﬂiﬁitedClal’h ﬂDBulmnrehd’ta cfraﬂgﬂr;edfauﬁclh@e. Eﬂh@ﬁrbﬁmmtreabtpr the

ht based on the CQRO
Pfé Sgpedp Pihindhe sapge quﬁé) Sf1030t0t1’8‘ %‘8%1% IEB?Y?“WS in the range

\A@ﬂzmtto 3§xaégaéee$:emust m,ethaeﬁxyécedmme dhapreksafmy lirfhe $ange of
eth acrylate, nethyl acrylate,

AT Pa0d oY B e e b SETP dp 250 degees

negdiuy! methacryl ate, and 2-ethyl hexyl acryl ate.
Exanpl es of  the vinyl|l carboxylates 3 V\D 2005/ 003199
PCT/ USogrekmeproerrerriseg ef sphylgne and ypssiugated, gstfyg are well known and

PEARIePRHafed bFREnvehfiYal B RRAALEtechtiuesTETRe urlMBMteRlesttd@an

et hyl ene/ unsat urated ester copol ymers can be in the

r haglkylorerdatss. plybpedrennsteperr vimyl cabptiales. Wk}é groups can
pﬁﬁfeelrt%fﬁ St s LANFEAblydal©1 404 Y5rBOB atBRE. FHe carboxylate

m nut es
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 methacry‘late, and 2-ethylhexyl acrylate. Examples of the vinyl carboxylates
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Copol yners of ethylene and vinyl silanes may al so be
used. Exanples of 5 suitable silanes are
Vi nyI trimet hoxysilane and vinyltriethoxysilane. Such

. are typically made using a high- pr e
‘98 2}{JI’?'B;'])US,e of such ethyl ene vinylsil ane %%PVWE‘(‘%”"’

|s desirabl e when a noi sture crosslinkable conp03|t|on
i sredv@sylr adtate] vényVIpbitfomate, dhdRmnyt dotabeata Cﬂiaoﬂnyltrﬁiideﬁf of the

ne, or re al pha-q] efins 3to 12

s RGeS eR bRt ST o teP ot O kb i Bt 10
1?111dmsmidyis piefekdbey MLtBhCaEngHoflJLtBEngaars peelo ﬂﬁnihfbehr ange
of 0.8 C centl ter
ndex TP ORISR eREsETE rOpRTe acbe e TBTples of
t uifaBlegyilans @engzﬁrliﬁbﬂhUi}&ﬂalﬁ%dl\&n)ﬂ&ﬁfhekﬁﬂhbb | Budhgolymers
rangce of 0.3 to Sq)ggseger 10 m he porti.on

ri@cwgp@ed}m& ENRITIUHBIOSEFSt §/5¢ 108 se Fer (1Bylsilane
Otzcﬁﬁlymetr@@ fdeﬁﬁabhé V2138 a nfodturd 8rokdlink4e éﬁﬁﬂ@m@fl lsteﬁlfédA'g
per cent by/ wei ght _based on the weight of 15 the

copol yResr VEREET & YrBFEcanby 4 eppolyaics #f gihyisme pgd tose Hp more
pagaﬁaeslfeﬁmhwﬁiggjﬂio 12%&1&5&4%&9%%{%@@@@ cérB&A MRS The

anot her | pha-ol efin or a diene’ such

esmgsny Qbihs wbp%méﬂ@% bl imthe range-of &idi te r£b9150$rala per
dew&&&a&e&adr&llﬁeu inFRhy tﬁmmpﬁ gy UEHPECAR B WHRE S 8 0.1

generally referred to as
etoh3] giaes Peb bY Mamuyscnd rig pt@f@hﬂf e gange of §einter Aktayns per 10

r ﬁﬁlﬁﬁése &k BodiSn @ﬂllngETé}q}LD}@i{tEMufeq t& mg@gﬁmcénllegﬁg other

present I N an anount percent
bé@e dthglene, chwbenisi thhtangd of hie 40 ppwskstrbyrweight bassd on the weight of

f . nt b
R AR AR 17l D e bRIEET
t wo orAttlkirde@nmnmnmmrbs indlysiedl.Lesd. vamother @plimydlefireor aldiene such
L j L DR whi. [ .
a%sg?ﬁlnﬁﬁgngr %Irlg)gﬁ%lgt ,Eﬂ)gféiﬁg%al II’;4 h&ﬁggr%gpg‘e nsi ‘J%@n}‘%e’?ﬁ%‘ene'
r Eﬂng@ndprooy@les t@oflynMS greangqmalall}cubq:fcrr@b ntd met eEPRs | tand

C?tﬂ%lgﬁ Oﬁegﬁgn%/d%aw n%ol%/g}egy %[rgneenearnli:l rerfle ed rtorg:);ran EPDM. The

and
pﬂlaﬁe:palbhgmﬁ chp b8 presgnl @narammrmt offh® lﬁsbdrcdnnli}ewmghﬂbdsed on

[ f .1 tQ er .10 m nut
{r%g?%rgdhb ?}5 I%IS SOR merr aaﬂd IS pr?tr xgggr djo %ferg /0 AR arB%I}n BI ?o PO percent
nbjn ontegeht.  30isApryfepod ylpit Oljey bepokynren colneinsi S@d or thié @sRonomers

cQ Exanpl es include honopol yners of
lrng}émlv%ﬂ%e&ﬂ}il%nﬁol ynmers of propyl ene and other ol efins,

and t ’El’feddl]ym (%5} lﬁélucﬂH UpPPENELDRE hankd VIDPE anliiclel i hl%l’h%‘é lmear

g. madi,en decadi 80 gdl tional |y,
OB BRI ReE iy BLCarEREPLEardsP S RmPri e sefeter
Phd leyrey Scopsly@d&r afetinffie@nd BRIV mdpel hlpRbblefifHay Rz GRY 12 8880n
| ncl ude . T TPOs_and TPVs. _4 WO 2005/ 003199
6@21: %i@giéo 8 carbon atoms. The melt 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
minntes.
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.
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Exanpl es of pol ypropyl enes are described in
POLYPROPYLENE HANDBOOK: POLYMERI ZATI ON
CHARACTERI ZATI ON, PROPERTI ES, PROCESSI NG, APPLI CATI ONS
3- 14 113-176 (E. Moore, Jr. ed., 1996). Vinyl

WPRE%PL Phnes (e.qg., vinyltrimethoxysilane ahgl/US2004/019910
vinyltriethoxysilane) are 5 suitable silane conpound
fanleaf bf nﬁolﬁ;ﬁro?ﬂ&@lsym%r igegkibed #n0 HoRkPRIPREENS |HMMDBOOK:
functionalized olefinic olyé&msr. Sui t abl e aci dic

FIILYMBRIZE Bt HEARA TRRICAT AN REER TR, FAECRSSNCo AGRIAFATIONS 3-

s, | pni B (EaModse, BNél. hwdep! yzabl e precursors thereof,
(b) organic phgosphonic acids and _hydrol yzabl e

pr ecur'deylsliorsilanss, (egnyipeyimearsydateddany lietogysilppe) are
tRRC | flinfe ShhpiiRl A0 gqggﬁg r&aédfpgmﬁkﬁiowo !t‘o?mgl'ﬂné: silane-

organi c sul fonic acid. re preferably, the aci

sunctiopplized elsfieiapalymsn catal yst is selected fromthe
rou - i i gs, - :
oyl SISERAE SN0 iBho L Allon S0 el 65 organic sulfonic
cHeglg| fwshihydrelyizalde pro@msonv rtkergnfef(er @igapic phospheni¢ dicids and
' ti is s, e .
3 dﬁ(ﬂ}g)abl% %?e‘lﬁﬁﬁé dl%&f,g%%iz(%:y%ﬁ?égg aglﬁé.ePIIG%qabﬁ ,?lg@n%cgcﬁc silanol

group’ ‘consisting o u enzene s
avndessativd cstalyst istantoeginicasplotiahadde Mon¢ preferablyg dhedacidid silanol

15 pref.,erah L. e i di Sj nol .conden ion .
R R R R R A
dirplelky] swéfohieydcids,udridcaikydated any] diSulfdnidacidsank veoxnata preferably,

i.nclude (. henol i ¢ ant,i.oxi dant s t.hi o-based . .
iF e SR hsafort BieaPs. Sableited i P Fietl “SSigine of
(.ﬁl)asthm_eld baizese hafoaid ammsamld sghsmnédvhmltphmslgnesmlfoam #&id. Most
eno c..,antloxl.gdants | nclude thyl-su t1tut . .
CRERBPL, Mgl niEech Golist S b3ty Bl ifinig pcid or
pdihdBingpty] sifodadady carbonyls, are suitable
ant i oxj ts. A preferred phenglig. antioxjdant, is,.
 obo AT iR ol PR adlisT PRt b Sio-based
L@ﬂbﬁiﬂhﬂﬁ[ (D&Sﬁld)sﬂf&xtaalbasdﬁmtlbﬂm zilxﬁlbréd()alhydl!]razine-based metal
S enz 1 dI.ene r.azl gqe) . rerer .
eI n S EHE BRI Rt kit cinpad ety Bt phpots.
petheeHtendls, hb@inmh@dﬁtuegt_e rv_ﬁﬂi’lirirﬁhf;y bhsecpitlayy@irbanyls, are suitable
conposition. 25 In additjon, the, conpositipo )
AHIPLAM 1 herd adEiETsesPIAIERE 8TIHABPE n1Ss. 1SoRUSY Idasbisit.6-
idiitalkmgtpﬁé@n.l ugsr | prafatred nﬁtriazir_tebméd Ngetald Qﬁ?cﬂivatf)ia aj¥e oxalyl
re rdant.s, .a rOCessi alds. . Jn a rererre
emﬂgww@%fqe I{YH’@Z‘;%F)e eferebiyy @beqwc!agt 15 PHeSYd f Arount between
CO.05 wkightgRBdeft to D0 Bt ﬁ&céﬁpmﬁesb&'@éﬁcc&ﬂ?béiﬁwg (a) a
silane-functionalized, ol efinic polymer_ 30 selected
f r om tIp@dgifign Fhe GprapPasitionguet cqutain gihep addityyas sugf as colorants,
edombkiSR uhdR A IR R, ¥RABIEiSY ARAR; fldntd rhtafabRPA I essing

of ethylene, a hydrofl yzabl e silane, and one of nore C3
o#ds. hi gher al pha-ol efins and unsaturated esters, (iii)

a_homypl MokfrePEmBIdINER e g'f@é!ﬂt Rvefttio ;,g)dar Bbﬂéﬁ?@{:z’gsr%i?kable

silane grafted to its backbone, an V) a copo
afolymeérigl eprapesitipno pemprising (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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or nore C3 or higher al pha-olefins and unsaturated

esters, having a hydrolyzable 5 WO 2005/003199

PCT/ US2004/ 019910 silane grafted to its backbone; (b)

?ﬁ ﬁ&iogf.u silanol condensation catalyst selected from
&G % consi sting of alkylaryl sulfonic akfHuS2004/019910

aryl al kyl sulfonic acids, and alkyl ated aryl

déikaneé fopafied tadisdsickisone; (bq)an&rclcﬁmt;lilanuﬂ clinidensatici czhﬂ}’ét n@ledted

 BPBRE Rt e ol s h et dhds? BTkl sy Beids. and

asikylanst dayltdisulfohic)actds; mb@gseﬂ aaﬁ%)h@ht ,08theving ial tedtiary alkyl-
an

ase ti oxi d
h?@ﬁ@bﬂeﬁ@g&g @g ¢ gouge ?‘F‘i‘/ fowythe gw)% censistipg of (i) phenolic
PRHRORRIAMS, P HIBhdedl Rt CkRStsNAL) pm%ﬁfeasage@mﬁbgilaaﬁmat@v)

of a foul- srrelllggqg%{ a conb | e gas, or both
abydapzinerbasede metb SRGRRARRTS, (Hhsreith fien PRlpReTiGs coppesitipn does not

C ot COREH EGldt 8Fa foRl- aﬁaﬁsggégy aﬂmuxﬁmggésh@r H|l. ynmeric
conpaosl tion over a wre or e. yet anot her

enbodi et alterngie| gmbodimanh ths| maerxﬁtgn sts Lﬂﬂée ©r 3blei eoinstyicdion
pﬁﬂeﬁ(ﬁ@& bia ﬁgmh bbl eﬁf’&@?ﬁﬂoﬁnﬁﬂ of'e"i")d wire 0( bslbl

| ane-f'unct’i onal I zé nic po an acidic
SI | anoin & gistiansther embedimanty dhe lra/ndth(nc)S anmeistuieo xiodslimkable

SHFHERL kb el B LB SRS AR S s )

camdie rsirlamql mn@maioyscataéysu ad draneantiopidadt, pubstaetaliynfree of

ei ol y I.tian .doe
AP0 SR D S hof oMY TR LR GOEPOE i SRR Shac
ccmtimsaﬂldﬂ eaghyst and zlﬁobdmveﬁ)ﬁﬁbPlpEﬁessiﬂge comlitians) rveherein the
es jllus e,the | Lower

I | m nt
vk, b AR e e bt S e B G »
E«mmtpﬂselﬂegzis omwtlpr esent i nventi on were eval uat ed
agai nst 6 Conparative Eﬁm%ﬁfﬁs Al'l exenplified
pol ynmeric conpositions were prépared to a weight of
50 grdite falirdzvmgnorghmﬁmg3xm&plghtlumteabminvaﬁ10AI\/PLI FY
EAl O0TM et h¥JI enee. G 46. 33

wei ght per cé yl ene
(" LLDPEire Ekamieghbf piae cpmenof 1nM(ﬁldREWeB%Qﬂluﬁb&(ykgamst 6

t 5 3,34 t
B e, AT SanERS ot combot oty pemed to a
etvbn‘ghﬁsﬂﬂﬁl gams mpﬁﬁmgm 33 ﬁelgmlafielr@bdda AM]?mlF'Eg EAIWW/etf lene

a ne I nagx o ans
n‘?tﬁﬂ]?‘gg] %?ri“d’g]gjl W@Y‘ % PERSFREERt lglifiab i%fienfgy Relvgthylene

DQ‘LLDPE”) Theeigt: BBeas NACUORBT BYBI alkl] dromBlid &MnRNMid, and
havi n nelt index of 0.7 grams/10 m nutes

#afﬁ’e@?ﬁrwgﬁfth@evg@a@é apioxfePe ubi ¢ centineter. The
NACUREAIMPBROA Eall by etlyRABEihGlasiylatedEtpolyafet 6 Avhilable 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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exenplified polyneric conposition,
were placed in a seal ed 32-ounce jar,

conposit
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i on

I nc.

For
50 grans of the

each

rubber septumin its lid. The jar and its
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| ndustri
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| aretudtiolkidadt, aBraﬂialﬂd fratm 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.
AH25™ 2 5-di-tert-amylhydroquinone is available from Great Lakes Chemical
Corporation. TBMS6 is 4,4-thiobis(2-t-butyl-5-methylphenol) available from Great
Lakes Chemical Corporation.

Lowinox
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Irganox 1024"1,2-bis(3,5-di-t-butyl-4-hydroxyhydrocinnamoyl)hydrazine is
available from Ciba Specialty Chemicals Inc.
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consi sting of (a) organic sulfonic acids and

hydr ol yzabl e precursors thereof, (b) organic

phosphoni ¢ aci ds and hydrol yzabl e precursors thereof,

and (c) hal ogen acids; and c. an antioxidant, not

having a tertiary al kyl-substituted aryl or 10 LLOYDWISE
phenol i c group, wherein the polyneric conposition does

not ggﬁerate an anount of a foul- snelling gas, a
conbust?"®e gas, or both thereby not having an LEL

greater than or equal to 18 percent LEL. 2. The

noi st ure crossllnkable ol ymeric conposition of Caim

1 whetei n Amgoistige erosslinkable pelymennspmpositien edraprising:
polyner is, sele f tlng of (a)

a copolyner of g%h£1é%g&g%‘ﬁmgmﬁ ?§n§31é silane, (Db)

a copol yrmeb. of metabiylicﬁﬁlﬁnohcbl)déhﬁitiﬁﬁ&m:ﬁyﬁIsb&ﬂl%d fedifl the group
one or nmore C3 or gher algha oleflns and

unsat ur at ed est%?’le?‘St‘Pé) of ROnBisANY MERIIHC o2gigy etd, hydrolyzable
havi ng a hydrol yzablg:ssi g | 0

and (d) a copolgmer Sgrfs e{hﬁ%gne&gnd %I‘ieleorﬁlﬁ)sél%lg grgrds and
20 hi gher aIphahnkebﬁddeanmumnsahmbaﬁeﬁi@ﬁhebgalmﬁ&tngd

a hydrolyzable sil ane to it ackb 3...Th

noi sture cfossl f“ﬁl{"ggf)’élgﬁ%l fﬂ‘gﬂa@ngo A 8 yﬁF”Qﬁf‘%tTﬂe aryl or
1 wherein the p&h@h@gﬁmbanol condensation catalyst is

an organi ¢ sulfonic acid selected from the group

consi Yheigi gie avlwmeamowsmmQoeamo@gen@rayal all laglount of a foul-
sulfo , f oni

aCi dsgﬁlglhﬁgﬁgé %X cz%s &?téb":l% g%&;é}‘ B&t@qgﬁ %bn(?[ ha%ng M ICEL greater than
conpost dquahtodfd gek@ntLBLwWherein  the organic suI fonic

acid |s selected fromt roup, consi sting 0

subst 1t ut eﬁi.ﬁe RS RRGeCTa s f’Jé"?H l& pg’é’mceﬁ?ﬁlpé’ﬁ%@f‘l‘{fﬁlé’dn 1 wherein

napht iRl page- ﬁHllcflgﬁHIi‘%e@GIe@ﬁlc polyrhBeisRletleH ffom the oup consisting
crosslinkabl e I? ymeric conposition of Claim3 erein

30 t hef 69 gasarelyuir ofnsthylaes and ¢ hydudyasblresilapk, €4 coriotymer of
aci d. etﬁ%/le;wea }#‘%glg%b?%gl vﬁ%é S:!Lﬂdnck(n%bcL an(prglégmr hlglaﬁr a&ha—oleﬁns and

conposi e organic
acid u&a&rﬂe@yhﬁ&p@hﬁlhoﬁidpbme@ ofieihglend, Naviddth MY &Blyzable silane
The noliwxre c | i nkabl §k$olyner|c composition o

d ai n#rRltGH & U5 Rackbage, 2Re (D eppelymer of ethydensrnd s or meore C3 or

t hi o- based anti oxi dants
antloknﬁdmvkmnand (d) hydrazi ne- based net al

deact é.vat %%Re moisture crosslinkable polymeric composition of Claim 1 wherein

gr OupLipRSISHd- @lgfnqsf ax(cfaﬂnsaﬁlgsﬁ p%s‘(f)esr%hrﬂél{vgf_ébﬁl?é%élyzaﬂlg dilane grafted

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.

4. The moisture crosslinkable polymeric composition of Claim 3 wherein
the organic sulfonic acid is selected from the group consisting of substituted
benzene sulfonic acids and substituted naphthalene sulfonic acids.

5. The moisture crosslinkable polymeric composition of Claim 3 wherein
the organic sulfonic acid is dodecylbenzyl sulfonic acid.

6. The moisture crosslinkable polymeric composition of Claim 3 wherein

the organic sulfonic acid is dinonylnapthyl sulfonic acid.
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5 8. The noisture crosslinkable polyneric conposition

of Claim?7 wherein the antioxidant is

i sobutyl i denebi s(4, 6-di net hyl phenol). 9. The noi sture
crosslinkabl e polyneric conposition of Gaim?7 wher &iLRYD WISE
the antioxidant is oxalyl bis(benzylidiene hydrazide).

10. The noi sture crosslinkable polyneric conposition

of C |m1 erei.n nti pxi dant does. not

adver eI y gnhé‘&qlsq]Wech%sﬁ B'F‘i}ﬁ? PORMIGSAmRostion qfifelaim 1 wherein
aci di fhe antibRiagnht i§ MERAPREMARe SRR LYSisting bf (4) pehdicntioxidants,
cabl e construction prepared by applying the noisture

cr oss{trkiadasedaitipiidents, o mhospheiednset antiogidants, ande(d) hydrazine-

Wire Q£se8%pétsﬁ de}&vaérgml sture crosslinkable polyneric
conpositTon conp d: 15 a. a silane-functionalized

ol efi Bi ¢ pThy mfﬁ)"lstii&l mmdkimmbtmr@rmosmﬁsomnaﬁﬂ 7 wherein
of (i é_) a copoly of ethylene and a h%edr ol yzabl e

silan aPF‘P’j‘d%“tdi‘)ESPW{é‘iie“SPlS@t‘?791‘%?%)’113 )dr ol yzabl e

silang, an E’“ﬂ‘% I .
and ug'sat u‘rigtte glg@setg{ee%@,gﬁn% | ;p omgglfp&lgnglp Ho(?f(tlgﬁn 7 wherein
et hyl dweantibgadamgs axa“lylcbisibyrwtitltenshyéaﬂ'débo grafted to

or "ot ca ¢ gt hrRESRF o PRt pornedR it i | wherein

est er the dh@vkidant @Yot vzl sfdet HrRNQtAVRS p@frinandd §f the acidic
backbone; b. an acidic silanol condensation catal yst

sel ectio} %mem@ogr:@tab/st consi sting of alkylaryl
sul fOIil% c a(A ire aer ?ﬂlgyéoﬁ%(&%ﬁ' %n%%tefasgx %E’pl%n% the moisture

al kyl a ‘ed ary disulfoni ¢ &ei
ant i omrodﬂrﬂkabla @blyh@aricrgngpobieivh bACaiml Ikyvler & wird drtcdbled

aryl enoJic gro selected fromthe group.

consi ijf;l ng (”(ST“)regr éﬁjg‘lkﬁl&le PYIYTIEEikicamRPYtion cemprising:

thi o-basedgant i Q)Silgﬁéjﬁﬁctlédaﬂlhéd Qﬁﬁﬁﬁh@lﬁngasce@&ted from the group
anti oxi dant s, and (iv) (ﬁydr azi ne- based

deactivators, 3ongrsingief ftha mﬂ@mﬂ ef G@U@Slmdom hydrolyzable

does not genera n I L1i,n
conbusti bl e gasgﬁan% an% %? é] §°£ gtﬁyh avi ng!;1 ygﬁo%ﬁz%ﬁllse Slﬁme and
greater than oobn€guahortd3l8r hghene alphb-blefing Gl Lid¥&turated esters,

WSE 13. A noi ture cros I|nkaF ﬁ@ olywen
conposi tion co & heynopplymers pf sthylengnbaving & hydselyzable silane

ol efinic pol ymergTafth téits ﬁ&ék@bﬁe Scllnh 9L 6PAYRRS8E LtBflene and one

catal yst selected fromthe gro
or more C3 or higher alpha—oleﬁns and unsaturated esters, having

a hydrolyzable silane grafted to its backbone;

b. an acidic silanol condensation catalyst selected from the group
consisting of alkylaryl sulfonic acids, arylalkyl sulfonic acids,
and alkylated aryl disulfonic acids; and

c. an antioxidant, not having a tertiary alkyl-substituted aryl or
phenolic group selected from the group consisting of (i) phenolic
antioxidants, (ii) thio-based antioxidants, (iii) phosphate-based
antioxidants, and (iv) hydrazine-based metal deactivators,

wherein the polymeric composition does not generate an amount of a foul-
smelling gas, a combustible gas, or both thereby not having an LEL greater than
or equal to 18 percent LEL.
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consi sting of (a) organic sulfonic acids and
hydrol yzable 5 precursors thereof, (b) organic
phosphoni ¢ . acids and hydrol yzabl e precursors

thereof, and (c) hal ogen acids; and c. an antioxidant,LLOYDvaE

substantially free of substituents vulnerable to
deal kyl ation in the presence of the acidic silanol

condensat i cata rei.n the pol yneric.

co npog%st i o% YR C% 5%‘85%*’8%?% YIS ﬁ%‘&ﬂ??%?fy SPrRRIRIngG:
smel 1ing gas, aasitdreiahdtingligasoleMic plmet;ner eby not
having an LEL greater than or equal to 18 percent

LEL. 14. Abnet htfafigic plaapheondgnsationicstalyse selected from the group
crosslinkabl e pgﬂxﬁgﬁﬁécopoﬁqfoéﬂggfrllgn Y’&Hpréc;%%gantdh%ydrolyzable

step of adm xing 15 a unctiona
ol efi ni ¢ pol ynepreclosoran theiedf,c @il acnghmconﬂmqs}ainhd)n acids and

catal yst sel ected fro the oup >

organi ¢ sul f oni E ydralyg %B@C\%%ﬁséﬁl?‘i%fgf”@sg h)F%@&?”s‘B? ; and
thereof, (&) or ﬂﬁ@hﬁoﬂhﬁﬁ,ﬁ@%ta‘htlﬁﬁy Q?ee%‘ldsubstltuents vulnerable to
hydrolyzable precursors thereof hal oge

acids; and 20 cdeadieylationi isxthéapresenpoof lthﬂ:/lacnglmsﬂwbt icamdensation
al kyl -substituted, ?tyl or phenolic group, wherein the
pol ynmeric con‘posn? Gh does not generate an anount of a
f oul -wherein thegp@amieria compbbisivh tioes G136 ,geRdrate OAr atldBHEBY a foul-

EgtL h;%é Rg SQS %%cL) %Ls?t?btlee frgast 2? Qothct)}rlerglgyur?(l)t lfaelné%npl?lirf er:atater than
or equal to 18 percent LEL.
14. A method for preparing a moisture crosslinkable polymeric composition
comprising the step of admixing

a. a silane-functionalized olefinic polymer;

b. an acidic silanol condensation catalyst selected from the group
consisting of (a) organic sulfonic acids and hydrolyzable
precursors thereof, (b) organic phosphonic acids and
hydrolyzable precursors thereof, and (c) halogen acids; and

c. an antioxidant, not having a tertiary alkyl-substituted aryl or
phenolic group,

wherein the polymeric composition does not generate an amount of a foul-
smelling gas, a combustible gas, or both thereby not having an LEL greater than
or equal to 18 percent LEL.

11



