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2005B169A PCT PROCESSABLE FI LLED, CURABLE HALOGENATED

| SOOLEFI N ELASTOMERS FlI ELD OF THE | NVENTI ON [ 0001]
wahdiog/ornventi on rel ates to el astoners havi ng | PQI/OUY®AS8/082043
2009BE&A pefpound processability, and nore particularly

to filled elastomer conpositions having utility as a

tire innerliner wherein the uncured conposition has a

fast stress relﬁﬁﬂg ] prescri bed
def or mati on. BAbKUAE%ﬁU ﬁjﬁ%ﬁ@%ﬁ%ﬂ%%@%ﬁ%OOOZ]
Hal obut yl r ulbkdrQ D SQOhEFDY &l S

i sobutyl ene/ i soprene copol ynmers, are the polymers of
choice for best air retention in tires for passenger,

FIBUDIOKF, THRINYRENTION:r af t vehi cl es. Bronpbutyl rubber,

| orghutyl rubber and hal ogenat ed star-branched hutyl -
[00 bbe’?lgs Béﬁnth)él relgtesin %ilsé(gnqrg Eav§%1ér?p[rw€dtgﬁeg compounka pra/cessablhty,
andaRgt et O to HIEN Bfonidd RESPEYitidnE REFih G as Ihal@e innerliner wherein
sel ection of ingredients and additives for the fina

the ew@rcernapwm%ﬁ R4St SFESHESEARN isarteed 1941 RiprcEbgskdeformation.

BACKUAEOUNDSOHATIK EGVERGTBNY. processability and tack of
the green (uncured) conmpound in the tire plant versus

[0092e | Halglytyl rwbbgye rloethaieclagenat¢reisebitgland/isepaene copolymers, are the
pdﬁ?%g gﬁ tbl%/o?ceenigﬁ( Iﬂésgg %fr?‘;fel;]tgﬁtlro:i}hg Zlfesgljpfaﬁﬁg&%% ; (t)tﬁ% o kay %ﬁ[cl aircraft vehicles.
Bro(ﬂobutlsﬂ nétbed chbodhwty | reblesr | and pragrgenateb brer-bronchi IHR)yl rubbers can be
forrn lat%? ?q%)%ltoé/cﬁ% t‘i:rg %ﬁéﬁg gngdsol EObu% l er11nen | SO%@% ﬁc,;ecp SEde ingredients
andedcmﬁtv@m”éasrsthe b‘ﬁmlncnahfecbidl sfohmtlyticmn éepemdspupmt thy | bakinye efi@roperties

copol r or B|M ,.etc.. The present applicat.ign .
desirgh Bt ot B DM oG S GReee SRR pabiit i re plant versus
the PRbVIBE Serfdrmehdedifige BlrdBie Jodpodle. EkarhlckoOMBsct Dasfodic are butyl
conventi onal and nanoconpos| te tire innerliners usi ng

(isopytylensrispREne g&)@pl‘y A llléi)o?roplgglgﬁlt gqr%rﬁléla‘rgﬁ dsobutylene-isoprene rubber or

BH]?}"l "cﬂlofB%h@Y {oﬁfohh@t@@ 1so€tﬁ91e1|?é ﬁ&ﬁéne%bﬁé? S5 E1IRY R YPRERed butyl (SBB),
r for exanple, Elspass et al.

t her
EX&%RQ WS@E@TS émim@ge@ lmmyh@ea-comvléﬂtsmml qupb'éler or BIMSM),
etc. ' *ﬁﬁker lrésgﬁ %ipﬁEﬁloByfb'cﬁs%L léﬁ E#JCES@QM tglf halb é?ﬁtepl i@&hefﬁ{ polymers,
anot wher eas na oconposrtes ty I Ca
inclaflisgg BIMEMude cl ay. [ 0004] Carbpn black is a
00 o5 00k PR Qe GhTANELLALoHERE. [ AL RSENALE S ominatca
copbllynm'sl ofnsn“tsltyﬂale NGO Q),arawhethjflstbzme aanditiiendg ©fi tieskr 6meIH&WEW1th other

polyfléegﬁn%ﬁ: &8 eé%/r\rll]ﬁﬁB,gI%lg)rags %ttal aJES 5@ %B%,te ng%é %8?42 6%1nc nvet%onal tire

1nn£ﬂners A dpivally Fiies SwittNembooblack (ot HRdther NRS4 Wik Glah@omposites
opmon carb?n b] ack, which has a nitrogen surface area
WT%ﬂbTﬁéaﬁﬁﬁﬁlﬁﬁﬂaﬁreater reinforcing characteristics.

[00041e teskobshayiioh Qhvdaubydl rBiafyaRs n?a@é?iaﬁhwdmﬂ 1@&1%3%&1 isoolefin
anmount of tackifier is known from for exanp

rubbge | Thagmaien carpeik blagk wig yi tipgnygriipegs is l‘ﬁ{@ﬁ()ymhlcprl@bp nitrogen surface
area/8H 35 rﬂ@g WO Barbin Bral. gégap&%@qg)&'zence and Technology of Rubber, J. E. Mark et

al. Eds., 2nd Ed., Academic Press: New York, (1994). N234 is another common carbon black,

which has a nitrogen surface arca of 126 m”/g and greater reinforcing characteristics. The tack
behavior of butyl polymer containing a small amount of tackifier is known from, for example, M.
F. Tse, "Green Tack of Butyl Polymers", Polym. Prepr., vol. 45, no. 1, p. 980 (2004).

[0005] Nanocomposites are polymer systems containing inorganic particles with at least one

dimension in the nanometer range. Some examples of these are disclosed in US 6,060,549,
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[ 0005] Nanoconposites are polynmer systens containing
inorganic particles with at | east one dinension in the
wWo20000024162 range. Sone exanpl es of these are dPGTIUSE$I082043
200591(5@]6(31360 549, 2005B169A PCT 6, 103, 817, 6, 034, 164,
, 973,053, 5,936,023, 5,883,173, 5,807,629, 5,665,183,
5 576,373, and 5,576, 372. Common types of inorganic
ti ¢l a ' r t
1R 2168 S 3 !
6 B8 S TS ISRIPO S 58T Sl SR 8L 557673, o
5,51 Re d?dhrrmmt-ypd:sa;fsﬁorg&rmc pdraglss ﬂsed)ulenetmcqﬂm@sgwq: ahyllosﬂlcates an
1nor§a1%?19 NGE es[[%nrf:]et: flom ﬁ]ﬁre%?gear%aélgsrsaor esaolpclﬁatélg(g ﬁ{lano c%a“ Ousclegys Due to the
genel@b Eﬂlﬁn(feﬂfenﬂmmiﬂ‘lbmtwm&hﬁ@ off viabiohsops lgrhér pardseetien lclatyy are present,
especial.ly.a dynam cal | ani zed el st oner
therf oG Bt ¢ SHEROBRPSUL itk SO BE Pramate v Fwegially a dynamically

vuldahiz88 ela{t&08Gkhn 808 poGe] sapbasarsel ik @adufyctpE ettieed
t hrough sol uti on based i on- exchange reactions, that .
[0006d | aPEeaBesdyS s Smicatin Rrodugsds threygh tybutign bpigddoprexchange reactions
thatsﬁglayénsémﬁhm@ﬁé ka®RkfsE oMithd) s@FARMNFCsoARINE FddhBSordleaile &8th organic
or arﬁs ammoni um conpounds and typically known
mOlPWIQSh%lCIP A%l ekt 9 syl apenimgompowds end Anigagy kgevip én the industry as
, 07,

O AR oahor BuNd [o) B enced Traruds i WO 02100936
Oth5r Biekgram 8], rebrdes, 1m83de ISS 8070823 5.4%,988, 3,626, 3.236,8616.121,361,
WO e ok ER oo R o AR R RO R0 o conur i pgertines and
inndraies &lvsalsbeeen fcmmmla dsmgamgmplegmgragaxmn@ aaglﬂ:ret vateek the agent is a

ere t a reac
ready ST M b BTG DtrgST AP 1 pe P R R G othly dispersed
ther’dﬁhl fS@é rﬂnyexdﬂng]@emegb dt BEUBI 3665388 and @57@mnpl e, Kresge
S 5, 665, 183 and 5, 576 373. [0007] Regardl ess
[00%?1 t h%eaarql?Sé of &Ly egnp  ednRESEdOpRIY PRErd igpbutylene and para-
methPIORHLY.] 20 ®1A08 HRARLANRE Y Litd A& Rfors, I PILRESTy W £/bcessability
used in tire innerliners, would desirably have a

mmﬁqtrd@élgg ab pq)l}vleytlcglphblpmoblgt@l fulbgr, espead yvehan fged| with various levels of

cartidh® 'RQU&X EQ@ for tHeSIR&EC 'V@flénya M?’HGJ ik ldL:i%ﬂn&i Er%trgs%rﬂuf‘l@up in the
vesof on black, clay particles, or the [Tk

polymariug tqo%ode,nne@se inentiefyorhewkvea csar 6 gs polyiniedés kegpt mrth¢ $fmined state,

the ?tgésy H%F dr(r%g &r {’e(l)a q)eg%u%% ﬁl%tspﬁ érr&t‘r r%ga}u?]sg d tto@f\éff;s\é% cek tgtﬁr%gls(l)tioplc state

of hl@HeISt ttiermod;mannep@baﬁamya Bedtphecpabilityercqutaifss sttandldxation of the
di ffuse hack to.the. isotropic sta

ereqt B AT R BOFOb BT RS daP B-GLEL STE]. Therefore, es used

herdi@ Ot rt@snificdsdy 6t pRssssatelitaXatli WRssOfcldxbtory fse@dd Gfnonymously. Poor

uncur.ed co osition when strained to rescr,ihbeq_

PIOGESYBIBAPY e w‘rﬁéﬁ%ﬂ%% or gelaxpdigy PR éﬁr‘ﬂ?l tire building because no

opea@drii 1@ @Mn@E aYiQe FS@Vet bdrvpoRAnd truk E&ﬁﬁués%%ﬁﬁﬁk Nt goes on.
used synonynously. Poor processability or a slow

Althougl 845 epakiajiop hay eyisischior Brny desades pheisiagg ot ineny pysemati studies on
the ?Mck&hﬂlﬂtgbﬁcﬁp elE‘s‘?orRé?? i3 withthHoh %IJEﬁrHE”o%eff‘ FRIRC eUsually, the
ound that continues to shrink as ti
conggmératigmet catboh blagh rangessfrerp 401168 phio whhrgphe sthdsdor Ha@s per hundred of
'S, Y,
rubﬁ@f eg%%glglg aéO(f ?qfl&l Fb%}lggaﬁk g?@glt()% r%é [P’?(gdrgﬁégés%ts ﬁisocgsgablhty, it
is demebcbmntaimk other dah@nerflmhdrkmes cotgparmld [pgrfotniv@ce advantages as much as
ncentration o ar.bon bl ack ranges 00 phr,
R A e G R R A e
[0088]ast Ay Barb@Db@ck ld’aEIﬂngﬂrablﬁmlylb{uB]ﬁéf the 40mpOtcPan Bl described as

sho\():vgllﬁgrasl?qulcgJ Fl%e ge%awgrr © it Slg?rleellsgrfg car‘t;on black loading in many butyl rubbers, a
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Is desired to maintain other elastoner innerliner
conpound performance advantages as nuch as possi bl e,
WG owh/02802 nper neabi lity, flex fatigue resistankP€l/US20& 082043
200880 peir etc. [0008] At |ow carbon black |oading in a
butyl rubber, the conposite can be described as
showing a liquid-like behavior. Wth increasing carbon

. . h ‘
s S5 AP, PO S o A ORSERRER T i ot
has @mmmocgkrﬁo@[ﬂctiatsi voith tha dllarsotthes thedfiliempartiblasbegir tpqgrcolate through
the Bo Pfl{n h I nt ee{e (gol%nlln ooglss Fl)le PVCOQT 'fhe cIaxlh Lo%ﬁg 9 otﬂer f llelh Foacfh{l% concentratlon
at v&fhd)diﬂ‘@elihhﬂﬁtpsﬂlﬂl@%h@ﬁkd\hﬁhkwloﬂ dreusad ﬂa&lﬂreﬂ) kcaaskheoperoilehﬁ)h threshold.
concentration at which gel-1jk

000, Gl o s GRRACRLS RoeBtiopats &vediion riuhpl age the resultof

strohf}@ ppBheekiatd 1ﬁtﬁraEMIﬁ52h;Qie§hrle@Qp‘9]Ylluléklﬁkt' aY, "St@Mﬁﬂre and Dynamics of
critical filler concentrations or percola

Carpoy BYRlsF s dlastanss. r sl ofcl s PolhghRys pbe- yn%lri%.n &6 (2001); and

anﬁr AGLT HsictyAS ardieS filahi&b @ar%n lyllelEl@Hlﬂed %qasﬁ)lmers 11, IMS and IR,"
"Structure and Dynam cs of Carbon Bl ack-

Rubgem Hosderd; 228) nopd) Hnd0 8003). pﬁ/]l@ﬁﬂpcrm ﬁl@ load‘],rggs thg gpercolation
1€ 2R jtsc R Gorxafble: HEtdlEin @ xation time;

ol o e inefBR ifou R T ShreBptes s St Ml Sp Filarian times o

shaipRintreRgbinethe \Abed dndevdhe s38 relamation, cupve, r&Orr{2 @08y the steady state

Vlscoig]&y gl DGt e@zgﬂ%alj# ] e?f ﬁ?qgnq%r?g?ﬂﬁi %afl Eﬁrég%?l é%rlrn%{g% I(1997) (a faster

relagaciompyid resalt &hanmallen ecedeacd, nlavel axaty state tikevBity ar @haipmvement in

in the area under e stress rel.axation
o SHERY a8 e £ et A6 RS i SRR iy @ simitar
magﬁﬁtﬁ@@i& thd iss FH@M&IHQ 8G'9f etPoly BT @se, 26 obs@rvied St | lpftgﬁsablhty declines
Germany (199 (a faster relaxation will result in

Slg‘%ﬂ‘é‘l“ﬂ%r‘”l}ﬁlet&e lﬂaéihreﬁe excgedsoihsr PTGy tGreslald: vﬁgc%glwvl%r of stress

rela@&tidn "G PYS PR is] g"vdﬁrlﬁoﬁs Ry Phopedds LG 1SBaSErd b Polymers John
st or age nodul us h%fln the | ow frequency region to

Wilsy #4 Joar. Inaghew D(arsk Phal9 (&%) modul us ( G'); etc. In
[00Fd]Y CPREm | Vehéntch‘fﬁﬁd'cg&golﬁ %tfrlﬁ%‘é’lcc% cij'btayed%ﬁ%{aﬁr BERched butyl
significantly when'the adi ng excee e percolation
andt lpdaaibyd | robly s esxbnmtfplo nxemﬁplst frers d’om@r&awaah 0BS %074.913. Unique
a . . .
pol érr}uég?gunr %ono?c ég %nérlraéer \Sé\!oaa' (;]EII% %?ﬁe Iﬁ{ég%gns 88ht agmk%twn via a high
degordf braNvhing so ﬂﬂa,gthé Pebier chrBBI04f la'henolequianw&[@mm@& chains that are

bi | bb
olafie 0 ST 2 Rtrml g e, Pl SR HERD B, AR B g beagiprinctude fuster
streﬁscl’élaﬁatimpérﬂiancfeﬂ orecPayaph, &id idtlprovemiing) ¢dlcleding bitd ed@sion.
yneri zati on condi able roafgnlng of

[00 |ecEfPean6%@f &Yﬁntaanscil?q?%a% ReRrtgd dsoRichR cetpmes Eﬁed with carbon

bladkf GNGBIBOAIKG, ARBHy 4 MBlcPRAYWEENGEARNTLbSbSsitRIn foPWst large strain induced
nol ecul ar melght | inear chains that are blended with a

stresyitlaxafipn cafi he BFEes irphhes rpgﬁ@gurpﬁg; apq)| igproved small- stram viscoclastic

pro Jr@&e%ﬁl?ckﬂ' Jiétér}fn&eﬁe&/hétscoh%ltrgg&l frRSHR: b%gfngsé opercolate and form a

el axatl on, enhanced green strength and”i npr
COnFHIYOUA getwodq éride qmw@ummdmgbythegts foond thhoovhed fillbdewish easbon black, clay

or ab%?ﬂ@i r‘} ﬁ)ggﬁ:at eihﬁl QRS glg hsago £ % aﬂ}p% ﬁ?‘o‘ﬁ?ﬁ%écgisobutylene-

car or an
parmlemzlstymnew@s'girmrsamurgmpp@ﬁed clmmcte(mstlcfsasftaﬂiywtgal@tmwnn bromine

conteBiiBtinag v Eior 0t “Ciekh ARG Re Pl p gt deare of

strepy rolagdtion @smpmid modednabml benadbuhaibbeencentrati on the
filler begins to percolate and form a
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continuous network. It has quite surprisingly been
found that, when filled with carbon black, clay or
waewvlzof il | er, hal ogenated isool efin el ast onRCHUSHOL82043
2008816J20pceXanpl e, brom nated i sobutyl enepar a-
met hyl styrene el astoners having specified
characteristics of alkylstyrene content, brom ne
LRY or YRR AW IASEERI t Y, nol ecul ar melght and
a simlar degree of stress
[00tH| axHht hasnbeco nfpamdadhatt ofoc (mvé rnrocwnablhbsr omuhetfiled, green compound,
halqrgtéttl)aheeJ IS%Oé(e)fg n 5%58 g@ertgﬁ qu? ave ?pr 88%9! ';%%’8@;%'11 ccu aﬁlewelght and
braﬁdhidgeﬁidexg:hﬁeﬂemm oLhedse bﬂmg an alaadmblspjoifléésmnproved melt properties
houl d have.s fic Mooney vis

Iasto e
and OB G O TR0 GHEh cFoP R MEO T SR kg Felaxation

charbbRristee, @benSdtChotRunglodtiet pRRicaPpiopérdes Tnibpivemests iepdrmeability can
properties and processability characterlstlcs of the
alsortrq IF@W%WE%PWS% PreRfeties 6 ew aedsedugts foraed path; thype clastomers can

be QHPLAGI]S kh%gé GShan&oBHBsitd bEMIL T RRIMPE G s PAURH Q&fi‘ﬂh convent1onal
properties. Inprovenents in perneability can also

elaslt%ﬂm sl as \raTgo ki Sikbars (Brompested sebuslerengonyens belaﬁﬂ@ethlR) For
exaltnﬁfem?lg %&ﬂolﬂ%sf ﬁleqh@e%{l&mn%qu& #%ed %ﬂgﬁﬁf& t&'u@n ésqn innerliners and
t hose of nanoconposites or other i1l e conposi tions
mndrbped Wi t h conventi onal el astoners such as bronobut yl
[OOWFE)G S oe? rergglxg %}egtd tl?i g)?e%teﬁétl 1%9&? tfofc’lglp }11 ?sn réulil Pe%{/s{eon%enc composition
prombbemua emiabis ﬁ]rhedarulbbdﬂaibrrmdauons utThe asmpasitionneclhdaer Balogenated

RGO o e S B AEPods £ SEURaSerT QR SR yrene. The

integjo@ﬁ@és%aﬁbﬁse@ Mroth 6.0M@DIkole hérkdr dmbbIRIoalkg IshLERY | m interpolymer
The conposition includes a hal ogenated interpoly

f
has & Mgoney VEForYolseiR ahd PR 3V?r6gez@°kﬁ@+1@hwelglgrle~“éﬁban 270,000, a
welgw a@eragle exd1Sdulal 8RGght m@ tha{ G7ROIY TBL-2 ROARI hSIB LT V8Lt less than

nol e percent hal oal kyl styrene, The

700»(}99earpiomhwwhlﬁasm@f:xmoh&9mv 4ceslty In €98 qupgAingEnt, the isoolefin is
isotl rth@%ﬂ’(?@g@e % I?ﬁllé{ fstﬂ’@iegtﬁ& tﬂe%ﬁ)g&hﬁ%r(%zlge 000, a

i ght ave ecul r wei ght l'ess”“than 470,000, a
[00}4] av elnage endvbéwharthwwpw vissesitytdfalne GO0 inhetwaen 15 and 26,

the %ﬁ%@g{q%\é rﬂ?e]lecu(l et oo?lélﬁt be’m‘/"ee%ol 7%3/(#)0 alnla %2)00, the weight average

mis 1sobutylene,
molaéihtarl \Sd:iglutelﬂ Gbetv@eep%ﬁ@ﬂh@/laﬂd W eoen, and/ot ke haleogpe molscular weight is

berg{ea gl pg b ool ne L s REs TR et A YO ET ingosiy is between 15

andt 1113 tl;_EU gb@lgeraa&@i;]a@l &ndt&ﬂ#ﬁfp‘ Ul eaght i Ib@hslteeh Sl|7b eboveed 216 006)08c weight
an 7 the wei ght average no ar. wej IS
avegsge o%%%u@éov%@ts 18 PGP, 3@8@ 0 It P %ﬁﬁeanfl/we? epyerage molecular

wei R i£6divadn 408i096tnd Ssolvwbween 400, 000 and 700, 000; and
I n anot her enbodi ment. t he Mooney viscosity is between

(004 anfhopalastemgicriompeition eraleherdndedn apecpidaghtubpe, processing aid,
curaQ@E Vﬁﬁ@eg:l'gcgmo ﬁﬁe@Mteﬁér%IQQ@m(é B M@Eﬁmﬁ‘ﬂ%&&g eIn one embodiment,

mol ecul ar wei ght i s between 300, 000 and 440,
the glagipmerie W@ms@%m&@ée&ﬁﬂr@ e0ikat0 ml;ucgﬂbon blacly éIIOWe]eﬁ@ 30 phr nano-filler

in aﬂgtge Q%o%ﬂﬁ*en@ 5&9&1 [ngg(;ll‘§ l)ﬁ f:lr-%ﬁ 26"[9%6 Hpgar‘gon bl%cé(eeirnd from 1 to 30

I'on can er I nc sec ndary ru
phr parmcﬁbes iimng fuarihelr, ernbodlment

[0016] In another aspect, the present invention provides a method of making a cured, filled
rubber article. The method includes: (a) compounding an elastomeric composition with filler and

curative, wherein the elastomeric composition is described above; (b) processing the

-4



10

15

20

25

30

curative, antidegradant, filler, softener, or the

i ke, or a conbination thereof. In one enbodi nent, the
We@k@svmmer i ¢ conposition includes from20 to 7CPHS2008/082043
Aﬂm@ﬁ[@ﬁ@P@faCk from1l to 30 phr nano-filler in another

enbodi nent, and a conbi nation of from20 to 70 phr

car bon black and from1l to 30 phr nano-filler in a

t
com R o e BBy byt Hodr 2 AP PORRE e SMBoitan o obuain
the ﬁntllcleeld the lf‘blb@d shapei Eheartitlheamed dnodnirhedr edesinngrabe, for example.
[OOFﬁ negnloﬁl% ernboecflr%?tﬁo ernllv% t%) r%%ldgsl 9 ﬁre\/\é : hprlfs{nl la%rlnnaerhlner made
rative, érein the elas I'C conp05|
by tﬂemﬂmbeﬁ @peorgioufdipg ﬂfe&ﬂ:ﬁﬁﬁneﬁg cbﬁl@@dikﬁlﬁlﬁﬂe@&#beﬂ’@%ve with filler and
ound d conposition.to forma shape of 'the arélcl

Cufaéwa g€ MMyt ﬁ%ﬁt%ﬁﬁoé‘?%%wo{‘ FOBBIES N PFRETLHE é‘i‘térp"lymer of
isobufylémRenfl Bloredtositap& ght PR cad P-n6ih§lsEadhe RBd Bdprivir frdrAOR to 2 mole

or an innertube, for exanple. 0017 I n anot her

Pereshb BEmAEhY Ityenc, ﬁ‘vMﬁPlilenglﬁ“‘rOéW dras thang 31 & BURRRTi &FRge molecular

WGI?}[’[ l'eﬂntﬁﬁﬂ bACH00TRARCBN: I cBRENIQM 1P Twei déh’%)les‘é QH%OWUBO@Qa z-average
he el astomeric COHpOSItlon describ above with

molgylyraycigi dese dpaat 100€00.eangd 2 prohiigringddre(2al faan Gifetpi ll; (b) processing
| f
the ?S ﬁ&%dec%glpg%g@{ frogfﬁ]ﬁn & ﬁﬁ%‘l‘ﬂl&%lh tlh g'g?{ gtgcl éémrm% the composition
tOWMM%mﬁﬂmeMEmndcomnlmngfromo 2to 2 nole
t Qb | styrene, a Mooney viscosity |ess
DE?ﬁiﬁﬁgfpﬁg’u ﬁgéayaverage nol ecul ar wei ght | ess than
[00E8]0, 00K, fedlowdrigghhgwgeriagé tiobac praentiyetglhdmpl@ss nodar modes of

o S0 B R obe e A555e 3P Mg e s

prirctplespdfoGe SeveRgord ARl RO UBABE tdkeARS Liindihgt @ndeOr Mh@RBcope of the
i nnerliner shape in a tire; and é%g curing the
mV%ﬁ’bb“é%eﬁﬁdGP?ﬂ?’éle‘i‘BHﬁf?fFf&e ithihe APRAESd §l3Mehe tire.

[00 %TN PEPIVERER RIHEN I08Eskd R dfallomdt fnpRaH 468 fﬂrc%:essablhty,

t he best presentlé cont enpl at ed node or nodes o

a progdsy argpkingta ysail prviglsfranp the cpmpesités anq the jugiulj astiglgpe made. The
cond %tlﬁ & BHERGY @n@émﬁddlﬂ{é{t ﬁ@& h%c@ fosHe B%%logéﬂa{éﬁ'd%%ﬁler and a

ot e invention and should not be taken in ting
claysdsesigeluding cgbopeladf astareinfonventillansuitgblb égtusdlet aran meukr, e.g. as an
anMmQ%EE&SQg% to the appended clains. [0019] This

i nventi on describes an uncured, filled el astoner
Elastomposi ti on with processablllty, a process for naklng

ar t omthe .co t he use

|
[002({,];'I Isgi‘lée Oglaoolﬁéalg OIT{IBﬁ é’r%?S?ﬁ)‘B% %P%ch\% Lany tig%eit%m?r coglll?gsmg Csto Cy
isocddthoddrived tunits &h@aﬁ@tﬁﬁﬁpaﬁi behdlbganataal ngsefgadleﬂﬂh may be a C4 to C;

onmer and cl ay S ncl.u car bon bl
Conrp@}ﬂafﬁ dP I g® ?q%ff&?nt %@ ‘gBJFOén fliﬂ% gﬁé C.asobHieng; - etﬁyl I-butene, 3-

rnetﬁﬁ[lr bi@énc, 8-rBothy3D-Bflenie NARY 4-hRAK1-PlpehtBRe! ThDGastdth@ShA8MREo include
0020] Tﬁe conp osition of the present invention

othgr ﬁmnspa@é dggived gy offepnccamipdinggnh gheglaptemer inglydgsest dgast one styrenic
moﬁj)?ﬁe'r V\@ﬁcﬁ‘ EHa& 5ore aﬁ’ %uﬁgtlﬁff&ioﬁﬁren& ﬁl@n&ﬁernﬁlllto Qﬁf‘@ésﬁgbly Tsh§elected from

| sool ef m may COﬁpOUﬂ I N one enbodi ment
styregie, gfm@}dylﬁyr@m q)tsa@lmmtyg{s}tgp@e, (ort!;@kmﬁt@m@ para), the alkyl selected from any C;

to @5' eﬂE}lh&l EI‘LI'ICQ%ICI ke a&&l. In a desirable embodiment, the styrenic monomer is p-
methylstyrene.

[0021] The elastomers in one embodiment of the invention are random elastomeric
copolymers of a Cs to C5 isoolefin, such as isobutylenc and a para-alkylstyrene comonomer,

preferably para-methylstyrene containing at least 80%, more preferably at least 90% by weight of

- 3-
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met hyl - 1- but ene, 2-net hyl - 2- but ene, and

4-met hyl -1 - pentene. The el astonmer nmay al so incl ude
w@ewen7arononer derived units. I n one enbodi nenPCT/URH08/082043
2008B#&0peT 1 ncludes at | east one styrenic nononer,

whi ch may be any substituted styrene nononmer unit, and

desirably is selected fromstyrene, a-nethylstyrene or

r . Of ; I

the B FiFi b S o HEhaP Bt A R mert AR teast some of the
alkyd Isklystituehingraugséscrtoh eheestiyounki memimertungs sinyaie hérzy hohdogen or some
ond SRR S B kORRHuToS £ RS OBROR Sy R0Bpmer s » rndon
laseopicyaopols meif oBetiilleicnorCGr Cs @ Cefumlcfiuail apark atdyistyytren®monomer,

[§]
nd a para-al kyl styrene copnon r, preferabl .

prelB b THBE S VR e RDR IR L aBTolauBY sie 90% by weight of
the pirefi@habhyd dto Ineagé AROG6HYzMEh@HHol1@ic20RhEE IAIREFoinB & f the alkyl

para-i somer and can al so include functiaonalized
Sub$tHYCOFIBPYRTEFSCRIHR HSiSHTae MReIer Wi opipinisazydicipglogen or some other
funSHORSL LloHE NP RUP $raREBRERLy bE chit8ctSHidd SRENABRARYs containing the

units contain benzylic hal'ogen or some ot her
follpgime moppmpr yrits tpdomly paeedibmg dhpedivasghaigf  t he

i nventiong,ythe interpolymer is a random el astoneric

copol yner ‘of ethylene or a C3 to C a-olefﬂﬁand a

par a- al kyl st yrene conononer, preferably

par a- '§T7FﬁﬁéV¥5htaining at | east V8% oy

preferablyl at | east 90% by wei ght of the ppra-isoner

and al so_izsgl ude functionalized interpol ypRrs wherein

at | easg of the al kyl substituentszgroups present

in the[styreng nonomer units contain b nzyliclhalogen

i functional group. Preferrled matgrials

foll owi ng jpbononmer units randomy spaced al png the
pol ynmer chfain: wherein R1I0O and R1L 1 are infdependently
hydr BJ8a—(ewerfal kyl , preferably G RE-C7calkyly and
primary or| secondary alkyl halides and X i$ a
functional| group such as hal ogen. Preferabfy R10 and
R11 are hypltlogen. Up to 60 nole percent ofRthe
par a- substituted styrene present in the interpolyner
strugture nmy he a functionalized structure ip one
wheghip kil ARRR R andonendRBith Brdrasmso TR ST rsegbly otosCr alkyl, and
priciR) 8r RRLERPY alkyMali@ds ADNK Rer fuprRad JBH such Ae hasRUNtPr&trably R
functionalized structure is from0.4 to 1 nole _
andpfar @ehhydrpgroz 21p 1o &0t mele trcessal ofgihe ingraxsuhaifuthd stysing guesent in the

intefolyind QRREAAL QP bfa AnP@AAGRA ARELROTIERE BRBodiment, and i th
lnegﬁﬁg?ﬁbnaf grogg Such whi ch may be inc%rporé%ggm%’an L another

y
cmipdghaophin | G1 gabk tialatpcersnof  Henystl dnethenl cothedinwit, hthe amount of
funé%%o*ﬂgﬁzeg QMRS RUEI B3 & "f‘%gﬁ?%rée g acids; carboxy salts;

carboxy esters, amdeS an m deés; hydroxy; al koxi de;

[0022 e noXlhedienctionalgratpeX ntafiibo dlhgm; orxaninhabeon efjadniogen and some other

itrile: am.no.and m xtures thereof. These. o .
funglghih pSHm PRSE G RBoBRE 1 CERBPYIrer §, MESIGT P ifetthgiutign of benzyli
halgice pdthadth@groupstshedss efibdxyhic hiionahibond kOR; cabskyCdsteds, amides and
. .are npre particularly disclosed in US 5,162,445, and .
imiqgs; b&ﬁ?wa pide; pheneide thigaii fw&leénw@gteagyaa@& Pilfyggmino and
mixBREOMeB0 S BHRIA fileliohReBlisoWRsih dbplyHlersOfthdtlithod of preparation,

functionalized materials are el astoneric random )
methodsetf fBngiinpdlizatim, padpie wreenereaieticylerly-disstonsd gt Y eng2.445, and in

parti Q@ ah OB dnaBd Arineks Qs dQcPBed IR0 ght  percent
par anet hyl styrene,
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wherein up to 60 nole percent of the nethyl

substituent groups present on the benzyl ring contain
w@2pomine or chlorine atom preferably a bronPCBEUS20081082043
2006B8¢N pepnonet hyl styrene)), as well as a conbination

of para(brononet hyl styrene) and ot her functional

groups such as ester and ether. These hal ogenat ed

ast I
00825 O L SOTTEL 8, UL €50 QOERRE P o
isotayderabiprde paratnethyhsy re i h@mmlnghﬁe@e &$ astWner S0 caeighti percent para-
rnetggl | Fe%g, wlgeﬁea/{e al 2 {f In{r)o%? Itpler%!elsuocf Eﬁe {%ya?u tétg% t s B)resent on the
benwdi gitg ofontdiie ROl rominehas achpaimaal koth st yefrdlycont émdmine atom

e RO R Sreptib Ve B &P BREI He et B and other

fun@RnYINBoSpd fAidth Qedesr ank Yetleont Picle haleperidtcdt @astoni®d @re commercially
percent_of bronmonet hyl stére gr oups relative to the

avalgi s FROSRROBY Eiraites ( il phancd! FCqmRanpo Fphsen TX), and

abbr&ra%%sh?ﬁmﬂpo%%@lastcﬁﬁ@s @JﬁDWesfPéd L QTR RBEsBtially homogeneous
groups is from0.2 to 3 percent, and f romal

compgsiporgl rﬁefrteblﬁ@rlcwh thﬁ é/tetea%tn?ﬁc% dry sisightliofethe Poimeer has a para-
alk;flr{ﬁ%@éeoco%tetnpwghlg IP‘QOC% ﬂ&ea[v%&gé Eérg a}kﬁfs%{h% CBE&I}]‘[ Orf the polymer.

I nent anot
[0024th odPreEemeed polecsiane laronilmteld@bly@lersahg@enqyllyb@namyfrom 0.1to 5 mole
per(i:e)r(lpb ¢ brrgrtnl r?lethgl];stﬁfren serelalltlvrg]t(t) ‘[h\é?yl tgtgl & ngunlt 3 mlenor{ler (}6er€(1 units in
resse erre copolynmers con

the f)dslgameﬂ.lﬁ ahm:thér&mbedrg’@ht ﬂrerammht aﬁbrdsmmmtm;d grda@s edraam 02he 3.0 mole

PerdiEb B9 A of R TESBEH okt bt P01 B PG 4 t0 25 mole

perdi@i Ghget ﬁﬁftﬁ@r&nboﬂlrrwﬂﬂtah@ Fro@iT0.Qdb 8N, yeBh@ther embodiment, wherein a
substantially free of ring_hal ogen or halogen in the
desig's e KIS ORRITION AT e URiTD S8 miHE 2BY 1K limit. Expressed

anolhdV &8¢, | RE¥errd & pb R EPINMIE Froi . latoCHer%Hﬁﬁer&Bt 8 6r8mfré, based on
i soolefin derived units (or i sononool

the pight ﬁﬁtl}ewogtr@;qreﬁ@nd)eé} toye aveipht percen dJromrne in another embodiment, and
fror) @r@to(é"@lwgﬁgi ﬁ@%eﬂ i %ﬁ)er %Bbd{ﬁgmué% ts§bstéﬁﬁ§ﬁ}ﬁfr5%(té%g halogen or

par a- (hal o styrene) units are present in _ _
halagan er tho bglpraser lﬁaCblmn@ chain.olong embbeinpet gehe inberdiod, theintdypolymer is

a 006)% P%Jner %?Eb 15081%f' '&Erﬁvrl%l %ty qumo%rc])gle?‘% %a ettllrr]ﬁ%yrene derived

rene erlve Unl S are
unitg@nd) bztra-}ljlm‘l(nﬂmhyll;tpreﬂé degivghtnifsewloeeih tha&%(halmntehwlstwtr&b units are

wej ght of th nmbodi
pregi) i pPEREE OO0 AP R TsEs BER At o & himber of par-
metﬁﬁf@@fﬂnﬁﬁfiﬁ whﬁeli’ﬁnt(hta hafa- Iﬁﬁﬂiﬁ@ﬂyﬁlﬁatdeg{/é’tﬁumts ?]relpresent fror;r 3 weight
ara-(hal o sty is para monet styrene)..
peffeebt@s S P HEH B TBRHAE O 5 SHESF IR RO TR mGTE St giment, and
frorR aSN@%M%w t/ 16 GRhi Yert @b H dnbRBr dfbod@icht DB WRBRr dMbodiment, the
and bet ween 15 and 21, between 15 and 18 in ot her

parfiglomcytgcnepisratranemtslypeyter s can al so be
[OOﬁ]ar amt REsdEH Wth%h@%&ﬁi@n”ﬁlle %Pa%ﬁi%r WRI Ibone g Vrscosrty less than 27,

di'stribution (MwV Vh) | 'ess 5, nore preferab
and|besyercr haand26 bethGoR 6] S bfm’vemokﬁ andelBsn olr g, Desirable
i zed
inte él?eg‘ gz{rn égol b%{\,’ha?acperr ge(F P% ﬁglg}é%\?%?@%%l’aé %%eg%u%%?str%butron (My/M,) of
leSSZha@m)n@ﬁf)prafechbgz lpssehar2.2d nunber average nol ecul ar

th f fr 500 to .7
[00%t er tlileh gr&erge ralgfnsg gaéf ﬁggt fa) Oﬁ:ﬁbra%tgi%g A]?}béT preferred viscosity average

molecular weight in the range of from 2,000 up to 2,000,000 and a preferred number average

molecular weight in the range of from 2500 to 750,000 as determined by gel permeation
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chromat ography. In particul ar enbodinents it may be

preferable to utilize two or nore interpolyners having
wa@2@pmvdier backbone, such as a | ow nol ecul ar WeCTH$2008/082043
2005Bi@ppEyer having a wei ght average nol ecul ar wei ght

 ess than 150, 000 can be bl ended with a high nol ecul ar

wei ght i nterpol ynmer having a meight aver age nol ecul ar
hr VRS © 3 Sartlc AP Qes f OR2 fiiEN
chrof ey Tah TonlclAE cEmdaill KSR Firnis o Gy or more
intetriodynmpn baverg avbint lar Eckixinagsuah afewioszv moleduI@IaWaglytsnterpolymer having a
Welglgl aﬁgr\é\gedmg%c%q?]l wd el{e%gées% glémc}gli ﬁ&a (E)a%tei)ﬁ:)ﬁéen Cg] w?[gt Ih Cgéll mdiBeular weight
intetpilfirhegthoving &l WblgﬁSan&ﬁ@E nidhlar wélg@tlgremdbiamrzs 8,00t o exanlnple

(i tiator and, t.i onal | foI owed el ectrophi
1008t Fhebo BRTs rB st o i 219G TR o fgpmer mixture
usidpi Bdwis adid |cht€?7§t ndwed be hal&@éﬂlbﬁng peefdriddy Blomifgion, in solution in the
conposition of the invention may al so include one

or
presepeceotthalossh apd apehiehitidpictich es gat @pdipy Bl sgf/aF @ chemical initiator
andC loﬁtYonaW CRlowdd b)‘é%le@ﬁ‘&)hﬂicj bub3hit88on bRbfomikd WAAI UBferent functional
di oxi de, and carbon black. As used herein, fillers can
moiekye| ude |norgan|c cl ay and/ or organocl ay partlcles
]hﬂ&%Qﬂh %ﬁdﬁﬂm§he nanoconposite matrix, e.g. clay
partic es aving a dinmension in the nanoneter range,
(0028 weThe asnpoamge rof ctlheaywparom rodyeslse retude ame e nuse dillas camponents
suclfl Iglﬁ lcc):% 8111 car%ona e, c%gr,d}ln\nlctah sifjca Fn(? [s)lrllléelltegs%%%cg rtﬁzlénqlrgs({l(lhxr}det tglreld carbon
blad‘kl IAsarsed Bereiay fitons &alnamd{udenncrrgmlcf ¢legaciérrboganbdl ac particléseforming part
ft S %en1-re|n orC|n% %r de carbon bl ac preset
© ? “%POF%%‘T“ DY PoMe1 54y §918 g?ﬁm%? diphsigh & 1o pgprgeter range, as
welpiseheabhy pirficle’ $@t daa bk2Aeddddra filkdhrbyespIE6r @ith )émﬁlﬂ@ﬂila&ﬁ)amcles in
to 100 phr. Useful grades of carpop bl ack as descri bed

the PWOW&@%E@W@WW%@%%G&@ HiH decarbgrplag or medicd carbon
bladN99he VR B sERBtiBBcIhe BIRQEIHIB Bla3k Besddi@t QWVQCUT fwf@Wto 150 phr

useful in, for exanple, tire treads are N22

of thgBlpnd Nporg, prﬁz@hlyaﬁﬁ@m NO! t 13P gir - cred qswcmﬁyﬁr@@ééscr 100 phr. Useful
gracg% 3t garb@t{]glaggga?s b@Pﬁ?ﬁbgﬁJﬂ{t 'PEC?[Y\I O]E&;ey 593‘55’ pj ﬁﬁge from N110 to

useful in r exanpl e I'sintires are
NONB SoreNBSIDbINGEDOdiINGO,0f ahﬂjcamzolaCEm@ﬁdl e frsxahple e treads are

N NP, R N LS o RER L s R PoB | Eepg D76

Embainocosnpd dict @sbomfbladkemeﬁfksmnibr iemtmpit | sidewalsn in ncds unkeN330 N351,

NS R Rt Ee0LR R L e DrisiR o Risr s RECD Gk bAORMS: example,
inndriivee§iolr €ifes arOVIFOENOSY, Woad, m&saﬂdtm;e)m c
arti cuIarI - snectic cl

hyl 1 gsi |l i cat es, yS such as )
1005307 B PATGFATERISSRhi E dF e IBEEPHG T gwﬁ\sias sﬁﬁ%}npegamc clay.
SwdlRBRNhfBed MBFRIC A mERAMR ishRbIS B GRN bliBoscHRY At ti®ention include
kenyaite, stevensite and the |like, as well as

natyygly 9F Cqﬂn‘[hle‘@c Mllp%g@ﬁse pala]culmlﬁ a@r@ec@g, ¢lays such as montmorillonite,
nonﬁXﬁ[eo%@lldth{e Vaﬁgnsk&?e hd fﬁte E@&&‘T’te %ﬁgﬁl%d saﬁ!c@ﬂi% rnagadlte kenyaite,

genera Yy corrprl se par i cl es conta Ing a ura |
stevspdiegad ¢heplikst o wels ahearimpylite, haﬂowmeslgnmfatesomm lnydgcmllcnye and the

2 b r [ 42
like: qgn%geo%?%?&r] He C%Ealﬁljag%g(]gljﬂﬁ‘ysg Iatgﬁgeg gﬁ%ﬁm 191[1‘%&0?%%0%6 platelets
havog d\/g&&npssazfe?nmz%ttlghﬁme bomdeﬂogayeeratsnmﬂmespacmgs of 4A or less, and
contain exchangeable cations such as Na", Ca", K or Mg" present at the interlayer surfaces.

[0030] The layered clay can be exfoliated by suspending the clay in a water solution.

Preferably, the concentration of clay in water is sufficiently low to minimize the interaction
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[0030] The | ayered clay can be exfoliated by

suspending the clay in a water solution. Preferably,
w0 b@oomerntrati on of clay in water is sufficiPCE/U§2008082043
20068140 p¢rze the interacti on2005B169A PCT bet ween cl ay

particles and to fully exfoliate the clay. In one

enbodi nent, the aqueous slurry of clay can have a cl ay

t i . ' ;
bor g AR e R anE o, R RN ke ARE e OB ElncRE T hcous stuny of
clayegrndaivere mtag . cop@BBdffon of bebreeniOn @wbiodimemht psrean tegueo@sl and 3.0
Weisllltl’f)%{cgntqg oﬁlleraé/ ‘tg:o%{]mek%l 'pr epar ed by. stirri n.g .Cl ay and
ter at roomntlerrperast ure for atime sufficient to

[00&4f Ol inaderaih Rebodiaynts)ah aqueue piinodioffeng cantteerepasy bardrring clay and

wat er can be stjirred for. between.0.25 and 24 houys,.
watgi S oo MR R ie oL G SRt Per il he Bt B gRe smblimang the clay
andNRMErScan Bk shRENERR BethRe@DA5 kftd NOWDESs. IThe QlAYeInd water can be stirred for
enbodi nents. [0032] In other enbodi nents, the clay can

] :
betyzendiard dS wpYh ARCBicgRMT 04 Ttdwrt Beths FrPetiBray
[0035]S PSR- embdBinfchY tHe dlayP@ndfe thixed S8R & Gh@Ye Riui@fo form a clay
~organically nodified clay; the organic liquid can be
disnersaq bihe chy ceirhe 8t ingraanic slayer en orerpicelbr medified clay; the organic liquid

T L R A e e
conpatraganofbetivean . 130 SWev gt ppecgebdtwean (ot #melr3.0 weight percent in other
JCL r][(1)ecrllitsment s. [0033] The | ayered clay can al so be

Intercal ated and exfoliated by treatnment with organic

[0033)] ecThemhyérsdvelalyicag abo texiheldaltddnand"&gdiated byotreatment with organic

"addi tives") capabl e ,of undergqing, on change . .
ol (Bt RIS sBdcaRe O EauNE ) PR G AP R paipijon exchange
readiohd ac@sthofcatidie prayer #dhsiihtbCate surblded abtie lexdrel kifitdtelg Suitable

additives. in¢clude cationic_surfactants such, as. .
oxfolifpmi MU em ARy FART IS e 81 BFIER KSHCA Mo AT TRTTUBY ion, alkylamincs or

alkyIRhnBROY, 108 SHARERT Yocoh R, itekiXryaddd fMdRtRE)aphosphonium or sulfonium
phosphoni um or sul foni um'deri vatives of aliphatic ,
derizptpienof @liplfatiar yPapippnpiyilighitsaningh sbprhnesanghenl fides.  Desirable

amiad!! &o %ﬁndg_[)ﬁosri b lc@rréﬁ%)ﬁﬁng)c QIR 1(39j' _a‘ir{l ech%se with the structure
12C03r {'48 pondal g1 anmoni u 14I on _ are those wt t e '
RRtRUM whereRIRRIBRIaaN R Wirer(aite CR1dkyls R1@kenes ndorRlembadisent, C; to

' o) | kyl I en i n,.one ' .

Coo S iR e ¥ e SSRGS, RuRREnBOHE FMe ptitheag 1m one
embodirndng thaerfolating fdneisenio. callal long cleirbediangahine twieerein at least R' is

exfaliatin ent is a so called long chain tertiary
acﬁﬁ?ﬁaaﬂﬁ]g‘?%? “at least R12 is a Cl4 to C20 al kyl or
[003d]kenEhe [cRBBAIngTBeenexholdlat bog dAgefiic campaindo(dbethd corresponding
amrg(;)lg%&%idgﬂ%%%ﬁgg iétﬁg ﬁ}cggas %?%%ﬁ?ﬁ%@g%ﬁ%maymﬂh&ﬂk%e, N,N-dialkyl-
diarhinaélﬁ?ﬂ N}iﬂi,Nntﬂélﬁ;lrl_L%@JiﬁinozhkdﬂeQNQ‘II,NV,mjt@fEhIIR?leiKM1nOalkane, or the like.

N,N,N -trial kyl -di am noal kgne, .~ 18 10 20 2l
Despgaie Kieninestcah sl Ry prugiuapin SalNkBnaYR oR 't wherpin ke, R, R, R*!, and

R>Z BRShE aphEo i RILRNES, 16 @, 5199’1? of Qﬁen%g,ro'ﬂ@ Y8 €, alkyls or alkenes. When a
RISRION R20- NRO 1R22. whetein RIS R19 RO R T

long plehirR@R2mgreels dhwred agtdeast onti ¢1f the Salkydi ortho2lRe® gbwypl s drom 8 to 30
| k , i I I nes.. \Wen a.|. ) .

oo BRLEIRS: y RgC0 89 0BE BEr S e RS s

exampleN- alckdne Ngeawo{s3-tasirbpopug, t d-3&ylda-tieminapopene, N-tallow-1,3-

iR h AR ol KOk S0 S0 RO A GRS 0 b
[0035] Another class of exfoliating additives includes those which can be covalently bonded

to the interlayer surfaces. These include polysilanes of the structure -Si(R'"*),R'® where R" is the
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exanpl es include N-coco-1, 3-di am nopropane,

N-ol eyl -1, 3-di am nopropane, N-tallow1, 3-
wWQlz@aioream opane, PCT/US2008/082043
zoog\t;%g){ piti methyl -N -tal l ow 1, 3-di am nopropane, and so

on. [0035] Another class of exfollatlng addi tives
i ncl udes those which can be coval ently bonded to the

i A 16 ;

R L B L
orggarRdorl aimphighlewith dte redch pdymar ofghcenasitd. s sel ect ed
[Oﬂéggrncg* C%ul'lf%al re%f(&{latn{g( %cf(d%/tsvlels ?{1& urdlgngotcl)ql?a ercrile afrmrg 3 a<?1?] an sCalts thereof
contaifipp 8430 eartoBGBGYs Sches lsunﬁﬁdmbéeoemﬁo |aClaI emdomckghirdlaor@s and like
matlgrgqi%.ggtﬁ}aﬁ%%tﬁg 131(:; gg?l%{)n r&o %c%és%é Epgﬂr%grze?llattlﬁqg 15%&6 sq{icates are disclosed
in Uls24 200, 33008 B, 23U0 el ALA9RS5QP Sicll @pwazgerapisezt am and | ke

materjals. Suitable swell | ng agents and processes for

(0037 or b Bicfergd embediagnisef| the &V@%ﬂoalr thegxélipagpflditye gg additives are
cap@blé%?— rcastion @nlgjel% ﬂﬁ&gen afek én %Qnﬁ%ﬁ%lﬁﬁer%%m@@omplexes which help
/ 02582. [003 referred enbodi nent of
eXf‘PlW’tﬁethP clor, In pree @Rbmilm%w i the adgdiéner ipglades rﬁllav@mam\ﬁ@c@néw and tertiary
amlﬁ@spéﬂ?ll 0 érlgﬁe%agﬁ#p&ld’wmgh L?lh&esheﬂldo@%ns Saln &fei olﬁrfﬁﬁctlonal versions.
I nterpolymer to formec exes which’ p ex late
Desitable glddiyives] mclode lelngaddtiimmua,ry amencadudht awE JN-dmhatigéoctafidcylamine,
NI SERORARY o Bl Sy Rt PSR PORRRRRDSRA tre ke,
andpahmé-ﬂmnﬁnamdapolytetrmydrwura@emngabdm thxddlahdi Vcb]SSUlfacel oelepounds like

o F Ry Bt Ay am ne,

[0038] N- dTl(iECéx&‘ﬂBl@lMt aﬂfﬁtltby&l@maﬁ gescBbedClakdie 6k ﬁbﬂ%ﬁﬂfn&ﬁ@ Bah@Mition in an
tal | owal kyl - net hyl am ne and the |ike

amopi 10eachigYRIERAb T FSFOR £+ lalﬁvalfeéfbuﬁ%f‘nper%a&@h% frating dqsprgred herein.

For%%nﬁl@'tﬁéwdﬁt%@néérodmﬁéh@ﬁsﬁdm 68 thex phEh Ryt Sﬁﬁocﬁ&l@lﬂtudﬁd from 0.2 to
t hi osul fat e The exfoliating additive such

15 Ellésl@rﬁebé@lf’th@reé‘lhﬁ’dmsenb raad dim 0 tohl) plnipost Wqﬁheruqmb&ﬁlment The
exf?%gﬂggdcﬁt@vearﬁw lfeva%d&ptto' HBlo o'éltlBﬁ ta k e %r %%?ﬁﬂé‘: B Ritive may

erneabi ity testing describ
be edderdpioethe tihterpmtjatier.i (dloway baeaqﬁntemenﬁ tlfer dm,oorlmam madded to the

1nteg&gytm#? A4 r%T‘loaé)/E%X%r Ii]tth ﬂlvfer arirl]sboe f%rs{_llg n‘}tﬁ:d pwq{h tlhe £ ay, followed by

r om
bleraimgtxhﬂtthenrbmplolmaﬁmy?&mmemf ahbagirheng). add| tive may be

[00 geg(a %’E ]})Qggl ﬁjﬂpos' g%cgd&ﬁ oﬁ‘l?}ég?ttoﬁg i 18ﬁr ex-51 Rl Biles. Such talcs

havt avbgviigh Qiyfaadstcd irM@n@aﬁnidﬂ&o chidyntichal i tble pﬁ%ﬂﬁd Tk nano-sized
tEe i nt erpol ymer and %F é mxture; or the additive may
talep paviejaraax iy dRensign dh e O (9 200 " BPESwed by bl endi ng

[0049]t N Tnhghotit RMBEdIMIERY of iheMﬁ&enﬁ&Qtlhﬁfov@mgﬂpﬂ@ﬂfer impermeability is
[0039] Ot her possible fillers to be added to

achgveds by ey Prepiced ahdenst ene gelyfuaréenal guighive: aIAélsefﬁ‘aQﬁémﬁlt of such
polmﬁéﬁoﬁé@ﬁraﬁy&fc@ﬁ e @és@fi‘be'dﬁ) QQ@R%uﬁ 9N RUD_7€ QEHERIM RON@bne of a Ci to

sized talc platelets. The nano si zed tal cs have a
Cis ki, e di nelhgiyornil st €11001ie eropadc mpistarsgbstitftgbaipgnsubstituted;

andI i] aﬁ&l% Q?e the rggglgloqeﬂf rgllf;t % r%: & r&f' Otﬂg)swiél;f/‘e}?{ %%é)%ﬁ, mercapto group,

nt'er pol ymer 1 nper neap y 15 achi eve
aldthyéesgnu[e carlbomhclaeﬂ%roupnperpnﬂqgmnp;taﬂl@nﬂl graups, et othe. sinAtar group that

. e di ment fsu o) i,onal. tives can
s RO BB £ sy g S T g AR T, o s of
pol@herda@hg tdctive groups such as unsaturation. So-called bis-thiosulfate compounds are an

example of a desirable class of polyfunctional compounds included in the above formula. Non-
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G5 alkyl, C to Cl alkenyl, and Cto Cl12 cyclic

aromati c noiety, substituted or unsubstituted; and Z
wWarwIA91e2r e t he sane or different and are one PET/EHS2008/082043
2006Bi@supf-fat e group, mnercapto group, al dehyde group,

carboxylic acid group, peroxide group, alkenyl group,

or other simlar group that is capable of
. . | C . . .
hmlfflﬁg ?%1 nnq?é% J}gucq é/&l?[ﬁﬁct oﬂ%l%ﬁ%ﬁ?ggss#% %%égaogthgle%% Fl)s/ﬁ%?lum thiosulfate)
and hayamghyl ewdtis(vienagraddghgds il odsruars atellrkaowom thSouldat ¢a@gbounding

bi.s-t hi I fat ounds Xa
ars g DiepotEoths BLEeobr ey Gt lent BBt e B moggrmmanes.
commutxrhmeabmmmﬁamsnMachmz&@JBBilﬁeQ//PCE@Cﬂ'oﬂ IRIUIBB]EH’]QD R. Smith, ed.,

cur at ives are

Llpwgg(oénﬁ&e]?ﬁ;()f Su}&%&f &g ulﬁgtg%all@d gurat é‘ﬁe grmesent rnay be present in the

contpexias® vl enetdr steiin nﬂﬁaérﬂﬁhyﬂ@),, ardNflo@t ferts AHEr Welykt another
known in the rubber conpounding arts. These and ot her
W}n@%l e agents are disclosed in, for exanple, the
008 UE Bh¥e nWﬁR%L%el@g/Pthd\Q@dﬁbéd\'%@@ E&U—l% in intercalation or
CH NERY AND SERVI CES FOR RUBBER f( ed.
exfg,hptp}nh’ ©bthe lgyomesk plafeletsas AZQUSE UCTTH @ f)@qd}“f“tlﬂﬁ‘ﬁf f[]@ﬁhlgplc forces holding
t
the ﬁg%%gg%é%eg %}]I{d 1@%%&%9& of%%legﬁesp[feﬁ%ﬁelaﬂee%b\g I@h n%erlqve to sRaace the layers
at dﬁst@msOQf&rtarberBhgh‘iA,l meijmtblyagrgettbrethare%o dihrrsewparai[lcﬁodltb]ws the layered
sﬂlca{eet%t ”(%Qtrea }bhe lsme,:erlzla‘tl)lg gnqngent Sa’% 14 Ca{‘nldbeo QQViGaterial between
ul'ts neerdalati én’ or tion* 1o ynilehe
the Il@yﬁraad f;ndﬂmue!; ﬁtr&eaéelamm@ﬂmmaﬁjha d:@relsfwla:nrtbfd intdreadare of shear mixed
thelon for ol di ers.to d s
with BB i eBufgs BB Ry RS R oG lyes witin the
p()l}trﬁ)ersm@)e t he I ayers at di st ances of greater than 4A
referably greater than 9A. This separation allows the

00+Zyer 8% siehdatle 8 forEOH@adiAYy SEPHOBH Herlhe apragomposites in
acc&ﬁ%@%ﬁkﬂﬁﬁ@ lihhtigN6s BRHEKRBY tf dERIB hirimPRLMRER ihh8e mechanical
| ayers and facilitates further del am nation of the
propeayesry Rafegs nEpRsTtion tod e nanoeonRosEph efar cxAnde todstlp stensth gr oxygen
r | | f
rcRLAITY ATPLSE 1t BE YL A8 1 AT AR 0 1 10 i
perc[e@t)iamzn]ne Thdodimsumnfroof! &yelght EExdeot mgﬂneﬂtelcq:rdgpdiment and from 1 to 5
C t o) i cC n
w0 B B GRS RTRoGL Sy AR By pommosec
Exprressddnie prees hamundted putthpe rthd elsy or e>tfalnatedecla3pmpée tprassntdfom 1 to 30

oo G ESSOTBESH Foy Sh BRI ot Bl ©

[004B3nOCOIRlitioa of Eiflers 8lidHyasvdalchunt editishatel oAy, Gnida,ts@licd @nd silicates, talc,
wei ght . per cent one enbodi ment roml to 8 weight ,

Utarﬁwcdé%cp H%OHEPC fbisa .%MPOH@&H&C?W&% fherelpstompge ?f@wtthe starting
valRESTOBRLthdnM AROL RQEI RAPRALIEDhe RRSAT Aokl oPEINABEIal clastomers

content of the nanoconposite. Expressed in parts per
ofteRuied dy MaBBERING pis TEpefncaklc ayibsT cemrainds. ay Thmlagacy viscosity of
sev B ERERerdifIQMsbricR F01RlY vdidvone embodi ment, and from 5

O phr in another enbodi ment. [0043] The addi tion

of flllers such as cal ci um carbonate, clay, mca,

silica and silicates, talc, titaniumdioxide, and

carbon bl ack raises the Money viscosity of the

el astonmer fromthe starting value of |ess than 27 to a

| evel conparable to the Mooney viscosity of commercia

el astoners
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often used in manufacturing air inperneable rubber
conpounds. The Mooney viscosity of several commerci al
web@svmmer s are |isted bel ow 2005B169A PCT PCT/US2008/082043
200588¢cheri zation of El astoners bronobutyl rubber,
ExxonMobi | Chem cal Conpany (Houston, Tx) ** w %
brom ne # Brom nat ed
pol y(i sobutyl ene-co ExxonMbbi |
Chemi cal Conpany (I—Iocgl%rag%ﬁg%bﬁgf/%ggg%mfhe conposi tion
of| t Hisompmyent iMmmeyay | optni gnaitvy || Al ude €ur gt BWHS | PMS
syst@ﬁ@eﬁﬁ}ﬁll chVigpsgty E\é% k/Bolgf kegnst i| kg™elhie (P Tuict|i dlihzled ™
el lastafsiPe L8531 Crk [ conpdrent—oi—hel-BPidit
orle NEDTEZT N T A b iy L T N n:’ZOj* 0
ko pHEERE Sy PRSI SrS, “"Mo‘“ Gy B ISse T 10
Sy%mougﬂ# e ¢ ast DITE T CRYOT YIRS Otflgpn Illojﬁl the
PITEFRRFRA JIVE[TET ORE TTTCI USE OT U@ ¢ B&Y OFT ¥gs, (21 6 | 75
oXi de i@ conpination Wth zZinc sfearatpe or stlearic
* brdfmloButiNebbe@PExxeARMbbY Ch&RRalonifhE (RdustoneT)0l | ow ng
. accel erators or vul cani zi ng agents Pernmal ux
Vi b@Minfo- t ol yl guani dne salt of dicatechol borate),
# Brbifned pélﬂzswa@réwcw%eaylayrgm%%%mmm Che&hoalm%ﬁlpa(@(lqoésmn bry)
mer 0- a :
00fle it SR GGaasib] SERE bedRapT ot APl e suraseg waties grhich are
caphtslé PEBirartRE RicesiRlikdl distsmdirXdbllmer @tﬁﬂponMuldfaﬁe Blend to provide
(al kyl at ed phenol. disulfide), SP1045 (phenol
Vulcfaa%%l? QRRpRIiongs yitablrengatige shyaRniRr di %S@}eﬂﬁ [§@pRlymer component
of tfl@?l@?ﬁ!ﬂg ﬁﬂM&f‘onﬁﬁeﬁﬁ@e’ orQ«PIP Opdrgiinhie nt oRle W&&ﬁlﬁnﬂﬂoﬁm1ﬁeﬁmc stearate
icyclic acid (o-hydroxy benzoi ¢ aci d), rosm
or steapt e¢if @ngcipgipnallgnencTvirmse of erfaleting |a0<telﬁr@1¢rémr vulcanizing agents:
I td.Qn f e
P S e P RAE LTl A G FrE P Er St iene bi
malpinridedi disnad62,[40 04 BimeTrptoe Srtpezng)i BAEDET(zinhdicthy dithibombamate) and
oth%%tg’%lc%‘?aérﬁag ! ?eﬂ]%n%iﬁgﬁlp%g% %%{ﬁtyk 1ur§%q1le AlSHﬁsde)S %ﬂaca 3 (alkylated
phesdlabishltider §,P1@45a$1theﬁmlz Grmaldohylds ramd) oSH1®66 | (boprretitein byl phenol

oA R SO bRl S B E A L e b

acid)oddyro6if dbidticngidy,hed o EEHD&@etﬁh@d’éﬂ@D eniremANAIAdLin combination with
sulfy an@;ﬁ@g&'n@@ Rt éﬁ%gggg;@gaggagg i cfeort fadiation:
[004%] abenglestpalitifA S thOnvdMish Bfadllsy Bt %@k B EAMRAEI ABRives such
m xing at tenperatures in the range of 120Q0C up to
as 439 OE At ANt HAN | Tsakangflighh&alilizans, Plagiidzers: ©8s and eer ingredients
as &E@n%&{ﬁ?%em s to becone uniformy dispersed within
t he mer to formthe nanoconposite Nanoconposite
[004%]0C eBbmihgg pf)thﬁ?f]llem, addioyrer and/ag|capting peurempals intay Peccarried out by
COIIR)?I}IE orﬂ[;reg :}gmgoﬁ/e%[s ?&d% h%f da%%@o?ﬁpio?ﬁeaﬁf zﬁjneu Prege%t invention in any
suitpisle creﬁmngewm( anghl es a Banhmw%‘n Imixas Qr@nedbrws niatrent preferably a

. l i t [ Publ t 2007/ 01585 bl d.J
i By L A S 00 S8 O 1 P LDRTE GBS reiconsof
shedtQduyfieRsnt tgit@a thicCofpayeniNal ARosRO ShifeemlyadiSpersed within the polymer to

Or gani c- Aqueous Emul si on Process
form the nanocomposite.

Nanocomposite Processing
[0047] Elastomer — clay nanocomposites can be formed using a variety of processes, such as
solution blending, melt blending, or an emulsion process. For example, in commonly assigned

US Patent Application Publication 2007/015853, published January 18, 2007 for Functionalized

-12-



10

15

20

25

30

there is disclosed a nethod for preparing clay-butyl
rubber nanoconposites froman enul si on of rubber
wa00ah7am and aqueous cl ay di spersion in whi chP@HES2008(§82043
2005BREPER 1 norgani c clay. As another exanple of
nanoconposite processing, in comonly assigned US
Application Ser. No. 11/183,361 for Split-Stream

S
oS5 AP SRR B el S o
therp risaqliaﬂq)sag aahetlyodofat gﬂepemmglw@y hm@dmuiﬂn‘pmmotc&spdsyes from an emulsion of
Conce t ed nanoc 0 roma . .
ruo RS s RPHE Sbl BB AR AT STERER: o R B cinpregpis oo A
anothict &ampimofmahubimmosﬁd preamlngzbhtcoﬁhmnljn Jsgg{l@lﬂélﬁ]Application Ser. No.

11/ gﬁg&%ﬁ g?n];p g}i}t %;gara o%s%l fgg%@ga\%%éce%gﬁcéﬁfé%%ﬁ& eng e? al., ﬁled July

18, oendinae: pr eEssd & Wsdthaals fdr hatpaaias Cdldyoedyli bW nanocomposites by

2006/ 085957, published Au%gg 17, 2006 for Palyneric
prerraélﬁé&oﬁw@iﬂfaé%i BHPCPRRRSES feotlingtganh §f ik rubkive apd) bignding the
con¥6RGtc8¥ithA maih @ibLeX@IRhe. Bl ending of the conponents

can be carried out by combining the polyner conmponents
MelgBtending clay in the form of an intercalate in any

i t ag) g ARphiciHe S Aol

[Oo%ab:ﬁﬁr ?}nﬁ%s rgncge 91 pyée: erab i@%@%&@é&ﬁ%t ru elr0 gr%(VJIS can be
formgdx bnge aolynlenpwﬁtablam@sg |pr0Ct:$$e sudinge thaf d@m(oed up WO 2006/085957,
puofd g7, SOREE PO AL APAFRPEIE 47D ERB R Bl 1Bl e Same
by Wi. Sjpeg Sm:l fM é)l'anrpld: I”Eﬁermilig/(rfehe ctompfolfm d:alnebe camed out by combining the

POIQ@%&% § agdgre l sl 3}95 s Efsnﬁst%ﬁ{af) rfn 8%515 agls ni.}élng device such

as h GEABEyDY rdiRe® rBi’aﬁdn@&“YD rrﬁ&e[s € Prefb@blgNe LRBAKBA and mixing at
t he emul si on praocess, can rise mxing an aqueous

temBRrupsy 1 fhei g GARTE Py W unlepengieps glotheth Whicient to allow the

clay( GRABIM to ERBIIA %ah8 BeshUiEfRRIyS Wispdr&ddenidlii tNd BOIFRSto form the
to formenul sions or mcro-enul’'sions. In sone

nang¢eg@bitlent s, the emul si ons can be formed as an aqueous

EmSObHbL90,0r suspension in an organic sol ution.
"&'andar d met hods and equi prent for both lab and

[004Hr geTlyr adrocpnpaie tof dhe prasoit udvangob gt klsard Homed hycwsemulsion
progesé)f:ge%? S eoglgi? nt! S[EQ ehQsBh go%gs% C%Eggig?ljlﬁ%%lx an 1.aqueous slurry of

nanoconposi e |nven I on. n ce
inorgatio diagravithsy paiymarsohmnm Geiteat)i $he mm;dnlg siububybeasuﬁﬁanﬁﬂssngorous to

fo c%%&gom gg cont acts fo ution Oé r SI Watocglrb d 4 as an
MAEEREP CoREPATEPES ¢ My W TH %?ﬁ?ru SR r&‘
aqu&ﬁis\é@lﬁﬁorﬂ(btcbu@}ienél&aﬁlt an@igane sfitione Btan@ﬂdjnfe&ﬁ@s/arfdg:qﬁﬂpﬁlent for both
vent a{ ter fromthe contact product of Saol utl(i)
lab A EEe G progHE et BFPBEB YEED IR B geacs miy be used to produce

the 9&%&1@1&&6&9&50@%@&&1&%@8@' sion is formed by
su he m xture to agitation using a high-shear

jectin
[0038]x er In E@g@l]embﬂd@@% & rSBANOMINDIE, 153 PIRERSE obip GsPIoeesp scomprising
conRERHHGSEHRYA gorﬁlﬁrr%gx%z&at&oﬁe ot 8hdD gn@ﬁ%ré&E dﬁgntﬁ@'o}ﬁhbﬁ’ﬁ Dmprising

corrprl SI ng wat at | east one ayere cl ay wt
a soBehiandah leBst ooarplpiteingry 200SBYB9ARGTIvent and water from the contact product

of Solution A and Solution B to recover a nanocomposite. In certain embodiments, the emulsion
is formed by subjecting the mixture to agitation using a high-shear mixer.
[0051] In some embodiments, a nanocomposite is produced by a process comprising

contacting Solution A comprising water and at least one layered clay with Solution B comprising
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a solvent and at |east one el astonmer, wherein the

contacting is perforned in the presence of an enulsif
w@eo0o07902 f act ant. [ 0052] The enul si ons of t heP@F/ES®N8/082043
2005BYE@N pep are fornmed by conventional enul sion

technol ogy, that is, subjecting a mxture of the

hydrocarbon, water and surfactant, when used, to

a
a S(g%%llt éaci %rnltgasf Qﬁeaglhﬂer?roghé@machg 959%&{; ?% emfo@rg {nf Rt I%fetséhce of an
emilhBeremairicomi. e. g., generally at |east a few seconds.
r general . enul sion informati se er al

1005 | TEIG Srulsiony R é?‘feélgl%% At Jortd o bY soplvqniiongh emulsion
techblokzy sthat,is, Subjedfihg Wrhigyure dthe hﬁ&&arﬁﬂﬁﬁw&tm.lhrﬁil sarfagam, Wien used, to

ST PGS i § FRPBPHF L LR TS g ISP SHgPt SEFeB of g uTicient o
forrBing \thd &iﬁtﬂﬁloﬂﬂ&ﬁé | f@cRlly af Redt at RRREERHY MR §OMYdl @ul i@ infrmation,
erio suff| cient to enhance exfoliation of the cla

p
see gpnsrAlly, 1Cqlloideh By sisar ad dpterfases . SnRowang A dylapiien. Jf Wo Wiley, NY,

198@5 e 2RuRRM En bR 2AREINE R RR G4 bﬂﬁﬁfon el Wifhosp v%tHogt &ftinuous or
hours in another enbodi ment. [0053] Wen used, the

IntegPItERIRIAIG OF Agitadnm. rva_thi @rvitheuihgptinecireier temparafusacantiel, for a period
sufﬁ{i:e(n@'% étﬁgn&fefxﬁ)hfaﬁélﬁw the @é% Sifr?-p 'oel {5 %b %b&? or Efo?g ﬁlr(ﬁg e)ﬁbodlment
npl oyed .

e anount of surfactant i's at [east
fromeitghd hpes memothof enitivdiniant, ahd &mm 25tio @A howns nrearpithef snbctduylent

003904 5P 4R VSRR S IR rgeton of o

rela@a&ly smble emulrsfoachfareﬂﬂ}u slief amhounnofmuﬁmant nglptolyed fsmulesst@rm)l weight

per%& 9}1 t:lﬁs‘, @V %31&41(?}12 ng)gﬁ(:: lpréger%)ger tqlll?li)&g? &h%\ Oéli; ﬁldl arHt percént and most

preRABBIU. 0NN R NdEcighparcé@ni ¢ sur fact ants useful in
[Oogz‘]eparl ng.the emul sions of this invention include

ky | CEtHREXHTECEES yhedP RIFRAGASI R Bkt %fsthlsamxwﬂon include
tert@yrAaEd 8RmiRE1 fI8 aRENRQXMMIAL §3ts, BWcNs §LAQUMY @hBfonium compounds.

(coco-, tallow, and ol eyl - am ne ethoxylates for
Norsieaiep |sgfacta'§‘f$e Hesfulefn dxspearedhe prlymwy el pHenayention include alkyl

eth&gﬁ%y n?etafsﬁtcol%ﬁleﬂ{o'x?lgtegl ﬁ@'@&oglg%gﬁld-gh&hoxglates amine ethoxylates

nocomposi te of the present” I nvention can
(codoprtatbuiv-byndsdéyikt dnaine bthexditergfor bwnm)tldlenol@rﬂmmammé nogyl phenol

cthdld ?%orrposne i s produced by a process conpri si ng
CONt act | ng Sol ution A conprising a solvent conprising

Solzalohyﬂemd()@r bon and at | east one Iayer ed filler or clay

ution B vent n t | east one .
1008315 0 Do hpes S g glerhs BaBot b obF B Fmat S iy Hh blondine.
In @rafuehbafimSas,ui In@ﬁbgﬁm@ﬂﬁteﬁ@ pioduesd Byt 9 pfrélfgm aompnsmg contacting
nanoco osi.te. 5 In the previous odi nent s
Solftighch SATITYTE q[kw R AR BEPeRIORy Sh Satetoy eyred e or clay
witlD B EIBRG LB B BGh £S5 sAPent BRCAt 1 QS RRANG met, And RimANY thESolvents from
enmbodi ment, a nanoconposite is produced by a process

he eQstst PR OF Seftiaent 1 Ad Belulieil fo IopB agragsPEReTicand at
[OOg(ﬁaSt Inoﬂﬂg L‘&Y(ﬁlg Qehbblindeffs, thR léyé&il HEDHma a rla%@:éw dM treated with

he sol ve fromthe contact pro uct t form’a
orgmmobmﬁ%wd@scrfo@@mve | Fn ptendtbar cewbditient Amanagomposite is produced

by Q%Fb%gégr%%ﬁ) El?lg c%ntggtgl% thgasp Xneael%tglﬁgrsaﬁldcgqpars{ %ﬁé’] glyered filler in a

solvent; and removing the solvent from the contact product to form a nanocomposite.
[0057] In another embodiment, a nanocomposite is produced by a process comprising

contacting at least one clastomer and at least one layered filler in a solvent mixture comprising
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contacting at |east one el astoner and at | east one
| ayered filler in a solvent m xture
W@ 09pi799dNg2005B169A PCT two sol vents; and renewi/nson$ies2043
200881 ¢pCTi Xxture fromthe contact product to forma
nanoconposite. [0058] In still another enbodi ment, a
nanoconposite is produced by a process conprising
twoC 951(7&1% I ?&1 qgm!)\ﬁﬁ?tthg lv%llta%&ﬁ?é’ fﬁ)%j tﬁé éoﬁﬁ%g p?&ﬁlct to form a
| ayer ed l'er a solvent mxture conprising a
nanp@@glositaro or nore sol vents; and renoving the solvent
[Oﬂggéﬁggfgﬁ%%ly htep F go ! grﬁ%aglrﬁrg(?cﬁgli)ostét%ﬁéo etd by a process comprising
conhiatirgCa ESiSink elasﬁnﬁf adiue Gﬂistb)]le daypred d"ﬂ)lSSlntaCBofv@ﬁﬂmature comprising at

ontact product c r i.ssol vin t | east one
s UL R SANGE 60 AT O MY S I RO e g duet to form o
nanfmdﬂ@gud n a solvent or solvent mxture conprising at
ast_ two solvents; and renoving. the solvent mxture

[00$9rlom hrf@othgherabad 1@?%%@%%%%#%8&)%%%&5@&% to form a contact
pl‘O(ﬁLQD@@QEﬂpIIIEpn@/ gsodnRd Belcag 'm@ didBRer afd ARA Qﬁ@gﬁﬁl%' dtQcdsB one layered
produced by a process to forma contact product

filles ampselsemigr erlugpe mixtig comprigiag et l5as tvayelreds: find respovingdghe solvent
[ mer in a solvent or

mD%Q?@gﬁfﬁ§§&¥%ﬁgog%ﬁgﬁ?§%38&§¥8 gi%? two sol vents; and

[006( rmv]nngettahethstobm‘ecrdlmmtxa wegochmpositche pmﬁmtsatby prmdcm& to form a

Con%:? ’[S%rgcﬁlii?t aonq]%rrﬂs%{: Off Spge?sllﬁéﬁ%t liasto(?n]é] laeyeredte tg'lgeﬁ tarq:.[i) p I%I%solvmg at least one

clagpmd tio tai sobveof ot vaema nmommmph&ng @nma:asu iwioogo I fehBMuBDrdn@ving the

sol 2 BENES s e\ PO Pobts g e8Mil gt per cont,

[006d]t er mahé MabodithéRNMILOHB aB&veNsilghts Rar Keqﬂt:sent in the production of the
alternatively from70 to 99 wei ght percent

nangeOMOHiLG ?%Oﬁltlpp a0 {9y 99 gveiadit @";ﬁcetﬁ,e?l@étmtlvely from 40 to 99 weight

per@ht, @It EREHEVEI Forh 50D 90 WeRsh? er‘é@ﬂt IdUerRBYAE Rom 60 to 99 weight percent,
alternatively from95 to 9 i ght percent, based upon

altepnggvelytfgam vidh gh'9oteighie p@r@mﬁoghtwﬁwdn Gow2f0 to 99 weight percent,
alteﬁgg{félﬂl @R bY to bF w(‘e?g'ht ﬁél@elﬁ nﬁ%ﬁiaﬁ@&& SronV0$ @0 bﬁgv&éht hRfcEnt, based

solvents are prepared in the production of
upondrdoiehpoghttod theaeppssitioon, each sol vent may conprise

[00§iclom gd&i 15na119 91119061¥a1 %H[BP{J ¢ ﬁtg henqu)?)r %‘f%é’o?ve\{l 5arré) Ei]eg'ared in the

99 vo bercen natlvely rom
prodetiomef pleasr nmtompcn;de abmposmam vedhy sdlvammrﬂa@ tomn@0e Vohulfd to 99.9

r cent th t he .t ot al of aI 0 ven rese
ol Rty Som ot Bsaer et sREBLREDeLipogays volume
perdeft, an@ @ hatBROMbITE Nty 9B VHARRE PEPaS Wigh fertorbvéla@mnodall solvents
aboveﬂg scrlbedﬁgrocess to inprove the air
Prefepifd AR MYPINF PYCTE- an el ast omer has an oxygen
Naﬁoegmmt@p;,@@r,{eate of 160 mm cc/[nR. day] at 400C or
as neasured on cured nanoconposite conpositions

[00@}1 ar]tnl plsr eabagarent hsdosrsnosite forpebipm apabe veagepgdieyg process to
mphn% fXYAE1T nﬂlg&ﬁﬁm@%p Bn Fsfonted MR Oar Bk fifch [ s Hf¥ibn Bkte of 160

r as
mm. cc/ [m day] at 40°C or lower as measured on cured nanocomposite compositions or articles

as described herein.

[0064] Alternatively, the oxygen transmission rate is 150 mm.cc/ [rnz.day] at 40°C or lower as
measured on cured nanocomposite compounds as described herein; the oxygen transmission rate
is 140 mm.cc/[m?.day] at 40°C or lower as measured on cured nanocomposite compounds as

described herein; the oxygen transmission rate is 130 mm.cc/[rn2.day] at 40°C or lower as
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measured on cured nanoconposite conpounds as descri bed

herein; the oxygen transm ssion rate is 140
wor00741o2. day] at 400C or | ower as neasured OPCTYURZA8/082043
2009B06opEPsi t e conpounds as descri bed herein; the

oxygen transm ssion rate is 130 mmcc/[nR2. day] at 400C

or | ower as2005B169A PCT neasured on cured

[ ¥ o

e OB o e AR Ao g FS B ARRE W U woppssion v
is 180 rﬂlmm’fmaéay}@aéa%édr rwec us etayvaetbeo apod nteceopgaa rdspounds as
e SREELER 5L, Pinsh 5B RS, LUEPATLTRE R Bk tover o
meaStilce dn RAR GONGROBHbsite cOMPALIdS ss dsciited tiiche thehedygémtranshesion rate

is 1R o I SRR S o B o e L 8%@%@% compounds as

desGHIDALRGS @S S§56T hb@shibhametdls id be HxYgeRn’ 84H,ansMossi @lower as
rate is 90 nmcc/[m 2. day] at 400C or |ower as
megyaigd QR SHCH HARATPBROTHE ﬁB’@B?Pb’é% Pt deseripg dGTeEs tipsoxyedtirnsgpsion rate

is 8'0%1%' di[ne. B%rdoa?fyl@@@ o RS sSBERrel ainecdr&i §Q10@6H1§&4t£ Rbmpounds as
ay] at | ower as neasure on CUF?
des‘ﬁﬁﬁé disTRpb it e cgpprutIsEsion aate ris Be dunee/Enndayhat 4@feor lower as
meRRLIER L LANSILSRANC b3, LUMIHCEALIN2. day] at 400C
or ower as neas cure nanoconp03|te conpounds
SecamdméhlbbbeGOMBomnm Secondar y Rubber Conponent [0065]
m“@ﬁ;g%gg% a bb%e%? or, e%a \%%%H?)S? EJ%% i zé(g éé;ngg{s may be blended with the
disatasngd ooznpdsomﬂs andenelnﬂe umeleabf the Ipescmfinvtehgom r'ﬂ&eentubbers include, but
[ bers i.ncl ude ut a not

t
are Itng’}/ elﬁlg%e EQI’ n@%ag e];uE eriJ oP‘i)Ylg%?nén@bFffb ey styrene- co Erl]lta(F iene) rubber

(SBRY polyinpdrne nﬂibelb@Hl@dp(ﬂ?(%)opfeki@-b@-butéﬁﬁﬁ) ,ru‘tlil)@f yIBRY a@yreiisoprene-
r ubber_ ( BR% ol y(i soprene- co-but adi ene). rubber ﬂ | BR),
butasdf.w aibber 4 B}lg)n @%}M{egﬁp@ﬁglep% BYHoer él@]}éh)ethylene propylene-diene rubber

(EP@‘MW #}@l@ﬁlhﬁ’d{eo B}H”l%%bwelfl bﬁ}gﬁyl&ﬁpch&de po mers, star-branched butyl rubber and
ene- myg ! ene-di ene rubber (EPDM, polysulf
£d

halqgiepqetq:q @arrly by lophbankropyatid 11’91@[1 Wl‘ﬁ’@% chlorinated bgjtyl rubber, star-
bratﬁ:'h@df E%% gurrub'l%er I 4BREHLNGRE ﬂ@ﬁlﬁﬁge:gagﬁ?l (pol;lfj%obt)él})rlene/lsoprene

star - br anc utyl rubber, brom nat
copelyimer)i natl@wr,butqtherr um@émsolmtmmmn@mypmgnembamﬂ ehadogenated

pob((ysgﬁlﬁ%llbn S uc*—é-lnp %ﬂ’gge lgg[}nlﬂgrts edsu?ﬁ'lt Xslr ugq[r)e exancl)ql?f terpolymers of

sop ene copol yner)
isolpollgnei dotvad ylhesn @—m@‘ehplsty&tnhydlesﬁvyd aniy, aadd- hmhmgeﬁats@dene derived

L S RO 50 T g 1oL AP\ TR SHET i

indidé drsothdi—pi’@ielhiéls sby medtgdRs hl?jd&fé BINISVG ﬁp@%ﬁ'ﬁ:atlons and mixtures thereof.
styrene eriyed units . that ave non

vaBot B b é&ﬂ%%?ﬂ%g Y Lramiie %U%%%FE?P@?LO%W% 7208 (M.

MoH&@mB;bBrﬁﬂl &T}FHHCI@SSPTH@WQBE@@H&E&%RHA&@EO&E@@S nep P Ohrn ed.,
above BI MBM speci fications, and m xtures thereof.

R ToVandsehsle Coy EJ‘EYe F900) s b Kagses w‘di Sy VGBI AEMRGRTIER ENCYCLOPEDIA

or CHHRRER THeEDEL Q34103 %WM%&/@)BQ%C %B'Tﬁﬂsg Hal |
1995)", " THE VANDERBI LTRUBBER HANDBOOK 105-122

[006Him ed desiRbIF.emiradidenbof the @Ondar}n@bbcf[%m)vonem prEsenkis @sfg@l rubber.

o~ o IR o S S PIRA S g s o

Maldydiane thbbdro9i8h .as [SOUEE]V, ARSI, rﬂ\bRel%ﬁb’tRIIZﬁ;emd oVRt ﬁéand mixtures
ther%oe o‘i‘lgraelrny thg ylakl)tgreall’ ru%%e% %g\%ng l\/l%rorelesye\qtscosﬁy aI{][altOH(rC’i tMi liqg) of from 30 to

120, more preferably from 40 to 65. The Mooney viscosity test referred to herein is in
accordance with ASTM D-1646.

- 16-



10

15

20

25

30

Desi rabl e enbodi nents of the natural rubbers of the

present invention are selected from Mal aysi an rubber
WG/ 0ZHOSVMR CV, SMR 5, SMR 10, SMR 20, and SMRCB0S20081082043
2009BX49N peTt hereof , wherein the natural rubbers have a

Mooney vi scosity at 1000C (M. 1+4) of from 30 to 120,

nore preferably from40 to 65. The Mooney viscosity

1SS AR A SRS AT S D AT i

conipssiambdhtbe irdestianabhe Mvecgndswoyity ofthe polybeidiénei rnblteh es rneasured at

on of t e The ey Vi.Scos
100 TRES SR ret B a0 RN Sir A B3 B2 Rkh Ry and rom
45 mﬁy) i @moméﬂm@ﬂllﬁﬁlt 70, dekitrabie ABbdrds H\lgh eis-bybutadiene (cis-BR). By
yet. a

01s- er ﬁ{;‘b glr:it ?1§ Bglp'gut?({]%e’rl? ﬂstsrglﬁz}ng |1'hat 1 4 -Cis pgly{)llllgc{iene is used,

whe%lﬁ ‘t]ﬁOaln){(hiﬁt a0ie Bemfichicht BR) leadBP5%Ci Sn pRInMILEL high@ls-filybutadiene
hi gh ci s- but adi ene”, it _is neant that 1,4-cis

Corrb%qr%kﬁr%%c W@g insthe erapositior ieBHDENE "4 elint of ci's
[OOGanoﬂﬁfﬂers' & @hyldRash &@ﬁem@@eﬁ%@%ﬁ s8dh & EPMhand EPDM are also
ci s- pol ybut adi €ne conmmerci al product used in the
suitgld e siceushary subB@J@ENEwmlea.@@ﬁultﬂ@@@eﬂnom%% rig pgking EPDM are
t P .
ethﬁ;lg%%{/l ar e @OPE 3?%151 e dgc?rcioé%g% éz}{re y%?sr\ﬁ%%{egrogl% rsgxgﬂrrp o cthylene
promﬂetsuubtarbise:oammmdmﬂéhhe KIS g LEPOM (EreonéMdbyll (Eld:en@l Company,
Hourg%rnblﬁpnene, 1, 4- hexadi ene, dicycl opent adi ene, as wel |
as others. A suitable ethylenepropyl ene rubber is
[006%) MremCinathey cab@dimedt] the ascoutl&S¥ AlDN isné) ha(lEgemtadi/hhjbbr as part of the

em cal Coppan ston T n_an
terng N RO e e Ao Bk ree & WAPRGaly rivber, and in
anoﬂﬂdb&ﬁlﬁod@ﬁe@asrdhmfnaﬁeaBuﬂyemp@éryrrer conposi tion. The
hal ogenat ed buty| rubber is brom nated butyl rubber
[00ZHg i Rheasseemdary I@h%&?%%enﬁ of thPESPSOR HVERfiop RS pdes i isynot limited

to 4t0#&Pbnd R nRE VRAREMinh Ll IRyl GOPRE NG rirRfedt BiRyIPHLEHE N btar-branched
i nvention includes, but is not limted to at | east one

polyjobiriyieac grblsr.ovtitrarrsded biopingteh bty (Rethyissbuyianeasopisng [copolymer)
rubbe (Lgenﬁécﬂéolp(rbﬂagﬁ‘gf%% -BY Ip%hét@hé&ﬁéhénﬁlcﬁ lé? bgt example, terpolymers of

star - br anc roninated b
isoluppddngi dootyed yhiney- mstiip}smecmab@/ rutmts), andbbbnomomethylstyrene derived

. t Ly (i )y
unilB3BABRASH 6 B e, BRMNEIEaSERE RO AR G0 y 31162445, Us
4,04035s anco Liset, B34, 16y helogended i ivaptien mntlshal%mﬂated 1sobutylene copolymers,

onmonet t rene, derived_.unit r.| BMS

pol °rhEpé°1ﬁ%ﬂeo% Lﬂ? o8 PEHHIEY Of ARy 8? H‘S’I Lhogy 3)58?6 N bﬂg‘ments of the
haldpedfi2d dBber cgiﬁlﬁéhleﬁﬂ e &%gesanwkghﬁ[% ,4388,000 @1|1d bsl4agepas ed

i soprene. an al ogenat ed i_sobu ene_ copql yners, , ,
10074 ycFli‘eoPag‘ﬁﬁﬁéﬁéd eg%ﬁtam%gsqﬁm@é tﬁ%ﬁf‘&omaﬂ (005" B t%srpyessm invention

BBo 3ROVR- 2 BA @ﬂé@%’cy’l'%ﬂb@ ebmpdenhalsogenatrdh, P‘HQQ ted butyl
ma}t 0onent areagelnso descri befal |r;11f)USn4 7803 091 and %ae o

mbbpré@ﬁerg%bot{l bot7 hublend apwaldsdaserbendsd oyl @@Wu@esgsbed below.
In 5&6‘ eﬁ@&ﬁﬁg@tr yf [Hébﬁ%n‘doﬁ Eﬂ%ethB%eﬁgt@& LB | Hnéﬁm{s %l ﬁaﬁogenated

I ncl ude a hal ogenat ed but yl ber conponen
copplemei pf a'(hdd 6gasvatedid dndtaymultiolsher 'In ﬂeﬁtbfrrsentmdmh the halogenated

rublpelrltbéﬁlp&%gpﬁr ‘tﬁ%% dp?foa eé: %l&l‘é or% ok cgﬂoqﬂﬁgegld ep (l:gp%lymer of a C4to Gy

eSscri
isoolefin and a conjugated, or a "star-branched" butyl polymer. The halogenated butyl polymer

useful in the present invention can thus be described as a halogenated elastomer comprising Cy to
C7 1soolefin derived units, multiolefin derived units, and halogenated multiolefin derived units,

and includes both "halogenated butyl rubber" and so called "halogenated star-branched" butyl
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In one enbodi nent of the invention, the hal ogenated

rubber conponent is a hal ogenated copolyner of a C4 to
w@Zo00etabzefn and a nmultiolefm | n anot her enboRCTHER1008/082043
2005Bfedapepenat ed rubber conponent is a blend of a

pol ydi ene or bl ock copol yner, and a copolyner of a 4

to C7 isoolefn and a conjugated or a "star-branched"
rublp%t Bﬂl (ﬁglefyrﬁgalmeyq %hé']ﬁ‘ell yEHIbgLr Botlr tehl%ﬁf}}lj lruﬂb@r, and in

present [ nvention c escrl a

mmﬁaf@g@m@h@dusmasm@wébwwbm®bm8|ng 4 to C7 |soolef n
[OOﬂZjlr Io\é'gl}]ea eﬂl gena {lm ruf)tge](x)lceoglmgr?el%v Ieo\(fﬁﬁie %?elséﬁ in Gen%ﬂ% Inlljc udes, but is not
limioatt to, 'bh&hlﬁ@ﬁedﬁ aiu@&li rbbtey,| chlatblaed" blﬁy‘ldrubb)erp atat-Bdnched polylsobutylene

) AP R B bR SR PP DA rtter

1sotﬁméﬂenﬁérﬁ&nau§1ytbreh@ l')l,ym@ﬂ;d shdh QR Ofsbtaitylelrnneh- Bﬁﬂiorﬂeﬂlylstyrene
chl ori nat ed but 0072 The halogenate
isouiipie parachpd %Ylétryr@tnﬁels é@ﬁfﬁ foFRAIRYIS RS Bprigaengted isobutylene

cycf%ﬁ&ntécﬁed%m aﬂdI %d’bﬁ@le&l@/ allgfcﬁm&fi’étﬁ)qy%ﬁé’ | ahMDBET Jike halomethylated
l'ori nat ed buty B st ar - br anched

arongefioy ilrzf,@mivw@n@ #ru%seﬁ 07§105§ -39 aHe b P BT ekriisrrang 4ndt Yalogenated
o R P ORGSR KR any ofthe above. Some
emboslgmmtsy(bfdhehaiegmatbd ovhbae tdmyiosentragnaso described in US 4 ,703,091 and US
6§ ut yl ene/ par a- br ononet hyl st yrene,
1I'sobut yl ene/ chl or onet hyl styrene, hal ogenat ed
[007$]obulnydnether cyibddinpents ‘aellhelogena&:rldautyl or star-branched butyl rubber used as

the H%QOBMH@F T 8%5@?11?] %Elg%e g) 1bq¥ LS tgagdd['u%,] ﬂ%@lgelniét?on is primarily
allyfic @Y #at035 EHIdisUPpidal §9RhRO&] by SQRAMEHAs afted addagemhﬁ@tlon or free
1sobutyl ene copolﬁners pol ychl| oroprene, and t

radiga] phiprigptinne ar By sughymediods A ScEBRARE) tr%%@lté).fiﬁk?atrf%fﬁcgl%halogenated

rubbd?® she RlaBf HeRRBYer OB aft allgﬁ@ hAbsRalde Dafyl BEH sthlbranched
US 4, 703, 091 and US 4, 632, 963. 73] In anot her

butyd rigbles méipmmarhmcthatoglefoameg thuelylicokalegenstod paliimpeer disclosed by

Garghgyr%lt al &{P’eg g, 6@%3 asgs t4|]5g951%: Oarﬂq Y4, ﬁblst)é’ﬁr ThRP BN mbodiment of

be hal ogénat'ed such that’ the hal ogenation is
the prvientaom, Ithe bdlogenited ibntyhathbeels stk gha|t shet haddgrabteq multiolefin units are
prirgaﬁ'gleaﬁq\gllgcgllnaé?%%eﬁ%%r%lgﬁﬁg d.I oﬁergm%ﬁ é rg% IKIE:{ g&ﬂggglla]ugl{]lsoﬂresent to at
leass €200 mabér ypetdeﬂata(n&’antfe ab tht eotat Oapﬂl'uuht odl hajogeadtead) enldtl@ldﬁn) in one
bber s

e R cing it dianEh B B dmna s Pdimshba TRl rengement can be
desériteb 8y theGauwrak: met hods of forming the allylic

hal ogenat ed pol yner are di sclosed by Gardner et al. in

US 4,632,963, US 4,649,178, and US 4,y03,091. Thus, in

one enbodi nent of the i ogenat ed butyl

rubber is such that théf hal ogghated Tu{tiolefn units

are primary allylic hal its,]and wherein the

primary allylic configu IS present to at |east

20 nol e percent (relatiyYe 40 the total/ anount of

hal ogenat ed nul ti ol ef n) *h one enbodifrent, and at

| east 30 nole percent in‘another enbddi rent. This

arrangenent can be described by the structure: wherein
wheeih X R ahlo %&? Resi@65/! dhRhY of HoRirlch 511(9({ ishf RAL P8 mANFerlent based on

is at |eas nol € percent based
the total moles of halogen in one embodiment, and at least 30 mole percent in another

embodiment, and from 25 mole percent to 90 mole percent in yet another embodiment.
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the total noles of hal ogen in one enbodi nent, and at

| east 30 nol e percent in another enbodi nent, and from
WQ@200s0r\aopercent to 90 nol e percent in yet anoP¢iEDS2008/082043
2008 PN pept . 2005B169A PCT [0074] A commerci al

enbodi nent of the hal ogenated butyl rubber used as the

secondary rubber conponent of the present invention is

0BRSS (RHRTNGPD: FIGHERY TR T onir
rublie2 5@ poAST M)ﬂ@lzﬂsG,prmdi fnivadbon an Branebulyl 02423 e (lcontMpbil Chemical
Cor}éthsanf rlgulis E%gzlgsl% I%GH 1sc0 er C (gt 2!’7 ?o ?‘/‘e@\)ﬁ? llrgat IB °C, ASTM 1646,

alr ac Istics O
mocBﬁ@dTphldtthé bﬁﬂﬁﬁ’e @mnenas ffcﬁ:ﬂl Il 8\/&5 2.2Mktiglst pleroonn r2@titotodBe Bromobutyl

222 Tt ohdr i R P n S raletios i Bty 28 to 40

dN-b Tess fmedtoalsg dNe (R8TONDA0Y, iebiTiRl). COTHRIRN esthmb:%ial embodiment of
Bronobutyl 2255 (ExxonMobi | Chem cal Conpany, Hous

the pglogenated” MEPNBVLSF wed s tthe Secondasin rybber tcemsoqen*( mBaopgobutyl 2255
(Ex%nM@oﬁP@nenﬁéTM&a%ﬁﬁy mgiohl ) I@Imooheyevﬁe&ﬁy Befiom 41 to 51 (ML

content is fro I ght percent. Further,

1+8a A 25 EnAPEM ]eﬁﬂﬁsmwbﬁecﬁf anBrﬂmﬂﬁbmﬂw coptpmgs fipr lakto 2.2 weight percent.
Furfh%l | QR har! 1‘1%155 6%&&&@ 2‘&%; %Lai?foles‘ MO 33 t& & @N-m, ML

dN- n1?AS nodi I nvention I's not
18 frlom'ﬂ ltte @1 tddI th K&STEMNPANREi mpdi§edr dbe oivertiop ipfiottinated to the commercial

xmﬁ@lfﬁl qﬁmﬁhﬂUbb?ainﬁbr%QenH%nt[0075] The conposition
fO i nventi on may 'eXtrude conpr essi on nol ded,

[00T8]ow b dedhpositiom pe tt}tls menﬁxbrd edyl lnt extiveed, octmmdfmpe dnolded blow

icles.inc iing fibers
mofd i R Fioli o waptis hast ABclesumAbTaE bt Righe industriol parts
suclp bO But6tivePRek agiplighcamdudims, édnk@mer Hheduc8s pddkhdifls and the like. The
articles exhibhit both h|§$$PgEact strength and. | ow

resudtsatrli e Frasi hofhy figh jmpag A lovt Y?@%Eﬁ%s%hﬂf%ﬁl particular, the

confPRSifibh BEArRQI RIrdin iiSuddBR M aif Birridd lsubdPd bISIRrsS Hie RpdSs sleeves, and
bl adders, air spring sleeves, and autonotive

autquRqiF &@Flﬁémg frueie compiRrein @nEPT RasENeT) PasERgangtligys and innertubes.
oth@ kAT Bodsntﬂﬁréahri)%rrﬁ ggﬂgmkg%ﬁ%&ﬁ@&ﬁ of %J‘ﬁﬂf@ﬂ%ﬁ)ﬁ Hélude hoses, seals,

goods £hat’ can usi’ng conpositions of
belt,nmekhie! ogpoidn c¢abtbe htwwows ,and eethe, atieles slisclastdd enl Rﬂb d6ANDERBILT

UG RO ARBE SR, B35 Y3 Bl o, 1990),

[00R|T. Mandler biabtbmSinmpampositions. folQQ@)l alilf.‘l@? 6k Sui ltaalhﬂre and more
stomeric c s for. suc
parfeufiFh HTE i BERES. iRtust i P o i T B adine easkers
andi fipe Ethich@EsS ;wekd HEphiad Qiytlhﬂﬁfgscorﬁ&dloahlr m$iREWeBniques such as with a
i nclydi.ng % skets an E% structures, ﬁ F](Prepar
Banayfyus.%erc QSHUFRSR A i g L TRPRTHEE STB ¥R &S Wit Fpayn to the
skﬂﬁé"i@l%ey CdPounlioreihe obREHTERUBNEE dBPerfibX bNElI@R Getivators and curatives
nperatures enpl oyed are well known to the 'skil | ed

1nﬂiqj{?rbélﬂ€fé@ﬁﬁfﬁbwﬁwexqeﬁﬁéV€d}§Pféwlﬁ% bei ng the di spersion

[OOﬁ] fi Altﬁéﬁﬂ nﬂﬁhgﬁé&ﬂﬁe %ﬂz&%@tﬂaﬁﬁﬁng nﬁ&‘? vﬁ@ﬂ ¥ éntlal rotors in
matri x w t hout essive heat build [0077] A wu ul

whiph #iergdastomas edd redditienal icomportehis, Brh e cyibomplagk.xday, Wi phstlclzer are
i r he..el [ :
L L R E R S e e
adeqlagesdispersz@r of tiar mgladkdatd Midng ik perf@mod st ttmpﬂatm'res éetdthk @ange from the
he de |¥%9 t or %? gartl ular 5
mel %Pg\l}go ¢ elastomer and/or any secon ary rub er e COl’IlpOSlthIl in one
embodiment, from 40°C up to 250°C in another embodiment, and from 100°C to 200°C in yet

another embodiment. If clay is added, the mixing should be under conditions of shear sufficient
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adequat e di spersion of the ingredients. Mxing is
perfornmed at tenperatures in the range fromthe
woredonioregopoi nt of the el astomer and/ or any secPCEHR2008/082043
20050y paged in the conposition in one enbodi nent, from
400C up to 25Q0C i n anot her enbodi nent, and from 1000C
to 2000C in yet another enbodinent. |f clay is added,

o 0 LSS B 1 SO S i et

forrn@nem‘compeﬂlte and becone uni formy d| spersed W t hin the

forma, p 0078 i cal
[00‘%1 M om m/ca;ﬂg, %%% s 0?];]6‘6/ 81%%‘[? &t or glag ast ellrrse 1rssfl1r¥[ mixed for 20 to
90 debdrrll, oriuneltht armpthtire r&ﬁhesefﬂﬁmd&" C tor75umnt Tlhent B of any filler, and the

t enperature.reaches. from 400C .. Then, 3/4 of. any
rempiifiegmough 6F ¢lRom o Y e SYRORHHE o69ep 65 B Bivest aradfmléwﬁ continues
unti®fhe ténfpir@alchyacBeidaah b@ e SOACx evext, ang rdaﬂamlﬁgﬁn@m AdUY@ Sis well as

until the tenperature reaches from9Q0C to 15Q0C
the mesepssingriyd.r a@fem Rimggroniinyca pnfik the defaRrrate Haqhes femy 19°C to 190°C.
ThPhQEEEaEN S is BRA AXKENGy SIRRLANYE Sn H%éd thilt 51 allowed to cool, for

tenperature reaches from 1400C to 1900 The
exampplst ©rfiea 60 Crip X0 Fevlios therarpativesyirg h@@dby s heeting on an

en )
[00 m(l))llh%%ﬂg \Nkée %V\?ﬁaﬁb%{??gﬂn\v;gﬂ; e g te(%lﬁlélgésflmown to those
skillvkixn thy an, Whleteinatghs clag rmyBErﬁddW(Ojcth? pwlymelr atjthe groref toneredthe carbon
blac\?%nétroglg Em{bﬁéejlme nﬁlvn\,&r(t)(%sé[ngggég c]jss {fylglcl? ga(%)(%fi tla:%regrrlgg ¢ lirl}lxeing cycle after
the saben tladkendslay Ihevmhi@tmi dikequeke dispeesive ie miwcuthisroriic mblréx.

008fjcr o 3h Brtiofaded g5 Sp b SEhE 1 2 Hinty ot Freo g ier sock i

therﬁﬁi%ﬂdiéd By cHlgjoetisd B8 compdih@ehidBéran®ra shedtitidtdrial hd Va8 Thickness of
t he _conmpounded rubber is tqo be used as an

rouglmﬁért? 2ABF (0f0 8 njl 2auge) ARt FYtiipretne shest Rajesiak iftastrips of appropriate
widBf RP#Hn8dinBYapp At LBAET TIGhENSt0eR APGKNERM of H!ébﬁarnufa%@ing process is a
sheet material havi ntg a thickness of roug lto nm
stickwiomewedmnai Incgiugeyiosenbiagt 9 AormEos e teanng e |aaqonsequence of
hanhl%gloa tC[lﬂtlH% oﬁérat?orﬁg 5%9515@& @/1‘[1’1“‘[194 &)ngtﬂfctlbﬂ] nerliner
applicatio eet stock at this stage of the
[00$dd nuf Blax mn@rhgerpar dﬂ@e seady doraiss v$ @mylemanttom thedcomstsstiamdf @ gneumatic
t e 0
tire C% Sngalﬁgetﬁcct‘zrg 24 ﬁlger%ﬁ? lagl%fiagén ?tﬂlﬁ% Oﬁlée glrl)rer < twrhgcrl]ﬁﬁcludes the tread and
sideargt cadérexingsl belit trdinfoidires kawrs trxduailyl inward| dﬁlﬂd]treéfd; @n intermediate carcass

eGSRl S BECH: D HG59e B FHERD s g mon

polgesicB g foRcbrl Ad¢thlnfetices) Rawbdidd am a QuUblREy Sidfrfxaeieh Wi dbls thereof typically
i nc] udes th tread si dewal | el enent s, t . _

turgeg AU F EFh g %@Slﬁ%ﬂae%{ 11525 #ifetd™ st iR @fht0§ éslgmingfpd to the inner

surfadld 61 ﬂ‘i@%ﬁﬁ@ SREERAS ST 46 thdFreal HNILEIR of QMG RE8ing drum, in cither a
nunber of plies containing tire reinforcing fibers,

smgl@ ofy two stige ﬂyuﬂtb@g PESESY | A%W the @purﬁétgaqenftirgé}ag)been assembled, the

uncBiZl %géjﬁ%lac&i R 4 HaRE %lmvﬁﬂg?(an%ﬂﬁaﬁlg BlaBd $hat Q}ﬁfaﬁ&g 1nto the interior
typicall'y turned about a palir of non-extensible

of thq trrgend eamdactserth¢ ieantcrlmer. W toh is ther kpated 4 @dcatn@atlmtemperatures to

curé ﬁ{éetfriss Wl &%tha{?%nn %e%tefaﬁfrgs‘g%eﬁﬁ %ﬁlk L{-&ﬁ léri%m EBSﬁS]tO%ZCf toa about 250°C,

In el
mo&m@b@bkyrfrdmmﬁ&%a@e%bi@ | aghil mgnep rrma(yetssge Nme]bouthme minute to several
houirjsn ?ng)greiegre%ra} 3 toilmlr,]a 8uth eglt gds P/e}sF]é&g%rncaf ﬁ_fels ug(fagization time

andbérﬁiﬁhﬂz&ﬁretm@dpeﬁiﬁﬁﬁﬂﬂt&ulltlﬁleﬁadtdﬁe, 1h¢1t1diﬁg fife size, thickness of the tire, and the

elastomers used in the tire. Vulcanization of the assembled tire results in vulcanization of the

-20-



of the tire and contacts the tire innerliner. The tire

is then heated to vul cani zation tenperatures to cure
W@ b@oniae2 Vul cani zati on tenperatures gener al | PCT/HSZPE8/082043
200656 P402PpeHt 100C to about 2500C, nore preferably from

1250C to 2000C, and tinmes may range from about one

m nute to several hours, nore preferably from about 5
elasEOQne:i)’lq é@dﬂé}\ttseg‘f tfhg tird Qscs%%ﬂlgeefnd Bal{cb{ f2-ad }‘(éjs!loqllalggtv;végn' tﬂ@se elements,

erature 1s dependant on multi act or

rmmhmgludwm@dnnmEWSHze thlckness of the tire, and t he
[00?4 :Z:T%Fg) le]{l%f(goarmélgn&t hrg hlte%rﬁ:qn\e/fulll\glgllhcfogpgol 4 o&n f) YoF ference I'}’or all jurisdictions
in vHHie200b Bibﬁﬂ)érdﬁﬁff iepasitade rHuethal airdadusneafs citb® hértiheincluding testing

%senbly ﬁn Egpances t he dhe I on § ween Igese hich such
ProgErent’s, "FE8 Uty HBC‘FPP@G% YeE? Crefiee 'RF i {4rigdicqgy which sue
incdpdrafin 9 pérnittedocunent s are herein fully incorporated

by reference for all jurisdictions in which such

incorporation is permtted. Further, all docunents

cited herein, including testing procedures, are herein

fully incorporated by reference for all jurisdictions

in which such incorporation is permtted. 2005B169A PCT

CLAIMS W claim 1. An el astoneric conposition

processable in a curable, filled rubber fornulation,

conprising: a halogenated interpolymer of a C4 to C7

isoolefmand from3 to 20 wei ght percent al kyl styrene

and conprising from0.2 to 2 nole percent

hal oal kyl styrene, a Mooney viscosity |less than 27, a
nunber average nol ecul ar wei ght |ess than 270,000, a
wei ght average nol ecul ar wei ght | ess than 470,000, a z

aver age nol ecul ar wei ght |ess than 700,000, and a
branching index (g') fromO0.4 to 1.1. 2. The

el astomeri c conposition of claim1l wherein the

i sool efin conprises isobutylene, the al kyl styrene
conprises p-nethylstyrene and the hal ogen conpri ses
brom ne. 3. The el astoneric conposition of claim?2
wherei n the Mooney viscosity is between 15 and 26, the
nunber average nol ecul ar weight is between 170,000 and
270,000, the wei ght average nol ecul ar weight is

bet ween 300, 000 and 470,000, and the z average

nol ecul ar wei ght is between 400,000 and 700, 000. 4.
The el astoneric conposition of claim2 wherein the
Mooney viscosity is between 15 and 21, the nunber
average nol ecul ar weight is between 170,000 and

240, 000, the wei ght average nol ecul ar weight is

bet ween 300, 000 and 440, 000, and the z average

nol ecul ar wei ght is between 400,000 and 650, 000. 5.
The el astoneric conposition of claim1l having a
characteristic steady state viscosity |ess
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than 2000 kPa-s. 6. The el astoneric conposition of
claim1l1l further conprising secondary rubber,

W@e@eesddIng aid, curative, antidegradant fill ePCT/US2008/082043
zmﬁgf&ﬁyﬁ@T or a conbination thereof. 7. The el astoneric

conposition of claim6, further conprising from20 to
100 phr carbon bl ack. 8. The el astoneric conposition
of claim®6 conprising frcn¢ﬂAﬁM§O phr clay. 9. A

met hod of making a cured, Trl rubber article,
conpri sing: conpoundi ng an el astoneric conposition

“,mqth filler and curative; wherein the el astoneric
cC

aim:
composition conprises a broninated interpolyner of

|sobutylene and from3 to 20 wei ght percent

t hyl styrene and. conpri s fron10
s e S B0 BineS i it oy s, offed, e formulation.

thanngﬁmn@ nunber average nol ecul ar wei ght Iess t han
270,000, a weight average_ nol ecul ar wei ght
t hénbteispaed Mippalymynonp (4 @ &7 dweleigen r%% 18r20 weight percent

m'aﬂ@ist;‘r@t%aﬂdh@(ﬁnﬁgglgoﬁgm ®@ndo @ Hl@ﬁnﬁ&‘béﬁg hhiBSIRYIstyfind, a Mooney
fromo0.4 to 1. processi ng the conpounded conposition

to WS@@WYal€§Hb¥}é2bfa Ruyebes Y qregcemolgpdarciieiphigetstban 270,000, a weight
f
1 O'E@%ﬁ%& @{[&ﬁg@ ggg"ﬁr Mesk %naﬁi()' (ﬁi()e ' a\telP ﬂ&l@&ﬂaﬁ@égﬁymsg than

alm 9 whefein t oney VI SCOSFt
of 100600, mnénpmhlyfﬁnglndsx(kxé)tfvmﬂmlénd 26, the nunber

ol.ecul ar LS het 170,
gfhﬁggas Opjeric com%(hs% g\%)g rcguné 1w eéeérﬁl fhe. 15% qonhctomprlses isobutylene, the

betanefdﬂWr&f};(hoﬁ@ﬁsal’pdtnétH@lst@%e ala:hilliie hilegen cawerisg®dromine.

| 0,000 and 700, 000, . 11
- ThdTinseeEr Sehagshios SHABPER A AT M Sy PEEBRY i3 tyeen 15 and
t h%' ﬂieafuﬂ%bywage&n&e&mmm@ﬁ i9Belwadn 11zdxmonaiﬂbm) 000, the weight

aver age no| ecul ar melg i s_between 170, 000 and
243v00e Mplseu ey g ekt inbevaee 3 MF00anm 47/0-4L9: gj‘ﬁf‘ thegz average molecular

betwgan isHevQAA0apeh 44000900. and the z average
nmol ecul ar wei ght i s between 400,000 and 650, 000. 12.

. Thd hewlasiomces cenpgstion ofslaine 2 wvherrn the Mramadeicosity is between 15 and
COMROF et fudbef Q&Q?Jgpsrﬁ@e&ﬂ& a%ﬁh@%ét%ér? 15 50 Jn9f24%t0663t%e weight

relaxation to ess t 0 seconds and
pr wersgd mgleeldﬁnpwmgle‘ss Hetfvoem3 M0 00vead dd0p0Urde @he z average molecular

COQR%%uaﬂyﬁm% Q?%%kﬁb% the deformation for a

fect ress relaxation to | ess
.t hdrhe klakteaerid Bomﬂ'd’sétloltmif klath dfhacingiah@astbrstieiswadsheate viscosity less

conpo conposition has a characteristic steady
gﬁgHgﬂggg%?ty | ess than 2000 kPa-s. 14. The nethod

. Of Thle&ladtotherib eﬁrﬁpdhttdﬂe)f ¢hirmaunddig c6@phssd tdcomiafufubb&l processing
rocessing

ant%%éér?@\s%%%%g o5 ?fberteagc%womﬁaaﬂn fhepbor.
The elastomeric composition of claim 6, further comprising from 20 to 100 phr carbon
black.
The elastomeric composition of claim 6 comprising from 1 to 30 phr clay.
A method of making a cured, filled rubber article, comprising:
compounding an elastomeric composition with filler and curative;
wherein the elastomeric composition comprises a brominated interpolymer of isobutylene
and from 3 to 20 weight percent p-methylstyrene and comprising from 0.2 to 2 mole
percent bromomethylstyrene, a Mooney viscosity less than 27, a number average

molecular weight less than 270,000, a weight average molecular weight less than
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15. The nmethod of claim9 wherein the filler conprises
from20 to 100 phr carbon bl ack. 16. The nethod of

web@pnraomherein the filler conprises from1 tRCB0SIINE/082043
2006880 B¢T The nethod of claim9 wherein the article

10.

11.

12.

13.

14.

15.
16.
17.
18.

conprises an innerliner or an innertube. 18. Atire
conprising an innerliner nade by the method of:

co [ [

car e 08B AR ARR L SATRRR 700 600, 8hd 1 ish b nBE ) rom
corﬁmnosle]s a brom nat ed interpol yrrer of |sobutyl ene and

from3 to ht percen r n
co rorclessslln tg? com og (%e OII]QOSJITIP to er cen é( fe tﬂe ar?icl% and

br cmﬁﬂ@ﬂlbybmpgsntemeo o‘ﬁtalhdbh)a’leﬁ'yclvnrstﬂlaﬁdrﬁlyd klegs. t han 27, a

o et gRniet Stk ReneEiofhiy visgSot tlaRe ifgrgger § bgween 13

avendgs, im ﬁ@rwbearavmg@hﬁolécaﬁs v&dﬂg’lﬂ 13@@1;“%@19 17ando and 270 ,000, the
branchi ng i ndexggg}fl fromO.4 t processing th
ey

coFosih dEeraeo me YRighbist w‘me&&qorme rand 1P, 08hapd tihﬁ z average

a thdlSoulARighHis IbBG LRG0 EETRA] i766,060.t © form the
innerliner in the tire. _
The method of claim 9 wherein the Mooney viscosity of the interpolymer is between 15

and 21, the number average molecular weight is between 170,000 and 240,000, the
weight average molecular weight is between 300,000 and 440,000, and the z average
molecular weight is between 400,000 and 650,000.

The method of claim 9 wherein the compounded composition comprises a characteristic
time for stress relaxation to 1 kPa less than 300 seconds and the processing comprises
deforming the compounded composition and maintaining the deformation for a period of
time to effect stress relaxation to less than 1 kPa.

The method of claim 9 wherein the compounded composition has a characteristic steady
state viscosity less than 2000 kPa-s.

The method of claim 9 wherein the compounded composition further comprises
secondary rubber, processing aid, antidegradant softener, or a combination thereof.

The method of claim 9 wherein the filler comprises from 20 to 100 phr carbon black.

The method of claim 9 wherein the filler comprises from 1 to 30 phr clay.

The method of claim 9 wherein the article comprises an innerliner or an innertube.

A tire comprising an innerliner made by the method of:

compounding an elastomeric composition with filler and curative;

wherein the elastomeric composition comprises a brominated interpolymer of isobutylene
and from 3 to 20 weight percent p-methylstyrene and comprising from 0.2 to 2 mole
percent bromomethylstyrene, a Mooney viscosity less than 27, a number average
molecular weight less than 270,000, a weight average molecular weight less than
470,000, a z average molecular weight less than 700,000, and a branching index (g’) from
04t01.1;

processing the compounded composition to form an innerliner shape in a tire; and

curing the composition to form the innerliner in the tire.
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