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COVPCSI TES AND PROCESSES FOR MAKI NG THE SAME FI ELD OF
WA RBsSHONSENTI ON [ 0001] The present invention rePEL/ES20040028105

m crol ayered conposites nmade from bl ends of

el astoneric conpositions andihi gh barrier

thernopl astic resins for wuse in air barriers, such as

for tire innerliners. The invention al so provides for

processes to NMICROLAVEREB COMPOSTEESANIPNPOSI t es
such as through the use of m crol ayer coextrusion.

BACKGROUND | CEPRES FOQRMAKING JHESAME and ot her
articles wherein individual [|ayer thicknesses are on
the order of mcrons is known. For exanple, Schrenk,
WIELD AF mayE INVENFION Sone Physi cal Properties of

Mul tilayered Filnms, 9 POLYMER ENG NEERI NG AND

SCI ENCE, 393-99 (1969), and U.S. Pat. Nos. 3,557, 265,

, 985, o 759 vl .
3000 705, EORfeoam b e ks e Joffif dmace
drain i @cie 9 ekstomepic epaipesitionpasi high basidn gharmeylasticedins for
hernopl.asti.c polynerjic materials haying substanti al|
UHF 18 raﬁ%ry@fsa fw%cw%g & INneghners,| i‘%rm&%@pr piqvidss for
IRoR8s A 18 rhaRith e the HRMIGPERD g@ﬁ{eﬁ T 4d BY&Ioh the pse of
oextrusion that typically 1nvolves the production o
neisplayeacoekimsiont i ft een | ayers. Such equi pnent and
process have been applied in a variety of areas from
adhesives to filns. See, for exanple, U S. Pat. Nos.
BAECKAROUND379, 791, 6,630,239, U S. Pat. App.
2002/ 0132925, WD 00/ 76765 Al, and WD 00/ 15067 Al.
However, such devices and processes have yet been
hed to I ne the del. i;ver .desi r.abl
PRI co Pl oBREMon I Beb a5l PR P00 huthd) iR e
Qiyee thioRedsgesoats nr t fduh @f SnicrudlsUd &nbwh, RatekBinpNO Schrenk,

4,874, 568, 6,127,026, 6,586,354, U S, Patent
AB@nicEey ob- BunYarieak hsisalBeopeniiny af dduititsyened Films, 9 POLYMER

%8‘%%?&%@;“]@%3/3@%& %%%&96’9‘}9 4l .85 Pat’ Gbod 3 48 265,

3,565,985, 3,687,589, 3,759,647, 3,773,882, 3,884,606, 5,094,793, 5,094,788, and

5,389,324 disclose devices and processes to prepare composites using coextruded

thermoplastic polymeric materials having substantially uniform layer thicknesses.
Microlayer coextrusion is to be distinguished from conventional multilayer
coextrusion that typically involves the production of less than about fifteen layers.
Such equipment and process have been applied in a variety of areas from
adhesives to films. See, for example, U.S. Pat. Nos. 3,711,176, 6,379,791,
6,630,239, U.S. Pat. App. 2002/0132925, WO 00/76765 Al, and WO 00/15067
Al. However, such devices and processes have yet been applied to all areas

where they may deliver desirable properties for their end use applications.

[0003] Other background references include U.S. Patent Nos. 4,874,568,
6,127,026, 6,586,354, U.S. Patent Application Publication Nos. 2002/187289 Al,
2003/031837 A1, WO 03/011917, and EP 0 857 761 A.



2 [0004] Therefore, the invention fulfills this need
by providing mcrolayered conposites made from bl ends
w@booshassoneri ¢ conpositions and high barri erPCT/US2004/028105

thernopl astic resins for use in air barriers. Inits

vari ous enbodi nents, the irnvention provides for at

| east one of desirable air perneability, thernal
stability, ozone and weathering resistance, vibration
?(ﬁ;mlng, Mgingfdtsig, F GRl Shoffpnan@iflls &henhéd by providing
esi stance. The invention also provides for processes .

inficrobyefedatompesit¢senade Tom|bignsls o clasioptssicteempasitiens anshiigh

Drerdsraeti S o SO AR E0 JRTE Al edtBSdikhs, the
%U%ﬁﬂbﬁf?fgvidés hsr ¥R 0LHhO Bf REMMbREST p&meability; Hidrambstability,

conposite conprising: (a)_ an elastoneric conposition;
anche( )d svehthghng aesistance, viketiopplaaning meisiue 19U apd/or

of the enbadi nent s. descr.i hed i ' '

ARG ea C oo vy g D e RE R bBufabAif the
L AYRISerdiQRRHosies Bak Bémitierdsmifetisimrmiic dapositibadaidhigh
this section, the mcrolayered conposite may conprise
harrilee thermoplpgfid 1g§188.s. [ 0008] In any of the enbodi nents
described in this section, the mcrolayered conposite
may conprise at |east 800 |layers. [0009] In any of the
SUMMNARNt S described in this section, the
m crol ayered conposite may conprise at |east 1,600
| ayers. [0010] In any of the enbodi nents described in

ingSectign, ' | ay.e I aC HigblaSered
IOELST 5 Byt (ol BT TR FROTIRCHUE, Tob oCRmOleyen
eoiposireaimsprikiser i(bedn ichstomesicsempasitions lad (b) a high barrier
m crol ayered conposite may conprise at |east 6,400
W&?%PEV$WYF§EBSIO44557 PCT/ US2004/ 028105 [0012] In
any of the enbodi ments described in this section, the
m crol ayered conposite may conprise a_plurality of
[@808] s, whénepmy t dfe thgy@mgomments described 1n this™ section, the

microlayered composite may comprise at least 25 layers.

[0007] In any of the embodiments described in this section, the

microlayered composite may comprise at least 400 layers.

[0008] In any of the embodiments described in this section, the

microlayered composite may comprise at least 800 layers.

[0009] In any of the embodiments described in this section, the

microlayered composite may comprise at least 1,600 layers.

[0010] In any of the embodiments described in this section, the

microlayered composite may comprise at least 3,200 layers.

[0011] In any of the embodiments described in this section, the

microlayered composite may comprise at least 6,400 layers.



have a thickness of fromless than 2. [0013] In any of
the enbodi nents described in this section, the
WE@R@SHOIFBT i C composi tion conprises units sel ece@US20041028105

i sobutyl ene, isobutene, 2- nethyl- | -butene,
3-nmethyl- | -butene, 2-nethyls-2-butene, 1-butene,
2-butene, nethyl vinyl ether, indene,

vi nyl trinmet hyl sil ane, hexene, 4-nethyl-I-pentene,

I soprene, butadiene, 2,3-dinethyl-1, 3-butadi ene,
myrcene, 6, 6-dimethyl-fulvene, hexadiene,
cp8ll2lpent adlrerray pif pthey leerbedirsenis edmseriledul dnoghiyr swton, the

net hoxystyrene, . indene and i ndene. derivatives, .

Ry e P Basit RS Ry RERs AR o H ' Cheyriadhe lavers
AR aTBICcRMESS bY FrofflessAfish Pptert - butyl styrene. [0014] In
any of the enbodi nents 'described in this section, the

el astomeri c conposition nmay conprise ¢4 to C7

i efin derived unjts. [[0Q15] .1 n, an f .the. ;
e@@g‘gl ment sﬁld &8¢y ioge&ei ﬁn{bﬂggn §’ésc_tqe(§?1r¥begh gt this section, the
edl 253 REMRE bEmPNRASEIn R ke BMitE MRS BomalsOElaIRhE dsdbhtdn®, 2-
C7 isoolefin derived units. [0016] In any of the

enelbii- nbtese.d Ssaeitybd -huienehi 3-mahyliZobutenhe 1-butene, 2-butene,
. N . |
ee%ﬁ%lggﬁ{ L}}r11 F?tggpﬁggéf% i %ﬂ%&f%§%§? eh%%%}/ %ﬁ{es rg’?-l-pentene,

despzénd) daitddienen 2 3-digetliydl,3-bitediesd, anyeeRd, i €6-dimethyl-fulvene,
conpgsi tion nayy%?nprLse units derived froma
nq,

thexpdipgane clopey PIBgyleas. FHEnenBUPRYMIS. methorytstene,
iRdddl SaReC ihRR tMivgﬁ?@sSt odtﬁ{e't}ﬁfrl] oS! B'—Iﬂé}}'lgig%/rene, ‘m-

conprise units derived frém an ethyl enée- propy

rodthgstyrdn® aeishnety s reRCEnIBA0MuDARYRRe. 4 [ 0019] In
any of the enbodi nents described in this section, the
el astoneri c conposition may conprise units sel ected

flo@ma)t he grigupngopsithéi BALOdimeats |0@a3be@Nen Ofhis section, the
et hyl'i dene nor bor nene, 1, 4-hexadi ene, and

dlastamiasiserompebidinn may] @oRvise Ca ta Ry isoblefinalesivbduiitent s
described in this section, the elastoneric
conposition may further conprise units selected from

0@ 3Jroup In any of the embodiments described in this section, the
elastomeric composition may comprise halogenated C4 to C; isoolefin derived

units.

[0016] In any of the embodiments described in this section, the

elastomeric composition may comprise alkylstyrene derived units.

[0017] In any of the embodiments described in this section, the

elastomeric composition may comprise units derived from a terpolymer.

[0018] In any of the embodiments described in this section, the
elastomeric composition may comprise units derived from an ethylene-propylene

rubber.



consi sting of at |east one of natural rubbers,

pol yi soprene rubber, styrene- butadi ene rubber (SBR),
w@oioghbutsadi ene rubber, isoprene-butadi ene rubbeeT/(5BR)/028105

styrene-i soprene-but adi ene rubber (SIBR)

et hyl ene- propyl ene rubber, athyl ene- propyl ene-di ene

rubber (EPDM), nul eated EPDM polysulfide, nitrile

rubber, propyl ene oxi de pol yners, poly(isobutylene-co

porsyt hyI St i eqily) ,ofhadleogemtdidatents described in this section, the
on(lsobuterne co- p- nethylstyrene%
@@thﬁ@@mm%w BaY 6YEpossantiadriesied fromyie gyermeangisting of
e
Bt bIGR HobyIERGe BOOLELRARh BARAE ang dipylopentagione.
halogenated pol y(i sobutyl ene-co-i soprene-co- p- nethyl

R Ugonai o 9501 1 dimusrahodieenis- Gesganan o dhi: gretine) he
gﬁk&%&ﬁ@ R bRE e SARKGNGfsR uiR! BAASLYTRRhe group

a ogenat e
qoabiyting atfuity lease -one- 08 cnptueeri erubbera; pehlhisdpséner eutsber, stgrede-

Rk erabei (SEIDS PEBRFbiene iR APt pYAGens Fubber (BR),
&ﬁ%ﬁ%@bﬁﬁ&ibﬁtaﬁfeﬁer}uﬁﬁ% @,@BRw &ﬁﬂ@ﬁ’e {)fogmehe GuBh&QUBthylene-

consisting of at leas: one of polycaprolactam
I(rnwlmﬁ—&)ene poblydr aGiRPN3 cmalerted yERBIDM, 1%)lysulfide, nitrile rubber,

FEB‘P %@}ﬁ%#ﬁyﬁ%@é ﬁgﬁoaébtf*ﬂw oﬁO-ng%ﬁiylstyrene) halogenated
W@Bﬁ@l&b@»%ﬁﬁﬂg@ﬁﬁ@ﬁe)de (g%lﬂﬁoﬁatyﬁkﬂé—aco-cyclopentac#ene)

ol yhexanet hyl enej sop t hal ani (nylon-6, IP) and

hatnggpaigd pobitispbedleae-cafoyclpperdpdiens) upel¥asetvitlerg ¢ etisoprene-
T G N e

héthylsgtereher mogokgisobutyksbtossuprae- @e:bt?ﬂahe)j f r otmlogenated
group. consisting of at |east one of a yester, a
H?br(gﬁeb\l‘biiﬂne'épémﬂ}e COISYEMEL vi nyP B’rﬁ’éOE‘HVWF'd’Q ISOpEFRE-Go-0-

RGP | fogin? TR R IRRS 5128{‘19%%‘7*1’“%

dhhanhngﬁsﬂﬁuaofler thernopl astic resin's perneability
may be bel ow that of the elastoneric conposition by a
factor of from about 3 to about 1000.

[0021] In any of the embodiments described in this section, the high
barrier thermoplastic resin may be selected from the group consisting of at least
one of polycaprolactam  (nylon-6),  polylauryllactam  (nylon-12),
polyhexamethyleneadipamide (nylon-6,6) polyhexamethyleneazelamide (nylon-
6,9), polyhexamethylenesebacamide (nylon-6,10),
polyhexamethyleneisophthalamide (nylon-6, IP) and the condensation product of

11-amino-undecanoic acid (nylon-11), and mixtures thereof.

[0022] In any of the embodiments described in this section, the high
barrier thermoplastic resin may be selected from the group consisting of at least
one of a polyester, a poly(vinyl alcohol), a poly(vinylene chloride), and a

polyamide.



[0024] In any of the enbodi nents described in this

section, the high barrier thernoplastic resin my be
w@ 008044567 from t he group consisting of at | easPCT/Us®040628105

pol y(trans-1, 4-cycl ohexyl ene),

pol y(trans-1, 4-cycl ohexyl ene; succi nate), poly

(trans-1, 4-cycl ohexyl ene adi pate),

pol y(ci s-1, 4-cycl ohexane-di - met hyl ene) oxl ate,

M M) (Cis- Ty Aangy&t ﬂﬁeéﬁesalﬂien&eat%hsé@)m SHECIRAR, the high

thylenete ephtha at e,
banlr;et ehfmmipiabtyct e’y pcmpﬂabihmjl anay, babdlow that of the elastomeric

ol tetra ne-. ht h Iat ] m xtures thereof.
p é%“]m?‘?’l %ﬁt éﬁé’& ﬁmﬁﬁ@g%‘ar rier may

conprlse the m crol ayer conp03|tes as descri bed
above. The air barrier may be an innerliner, an
100241 t ube, In gmyaef ther exsbed;mntsAd@sicnbedrmy th@nmctlg@ thRehigh

?6‘6% rqrrﬁ%é]@?tg anm?yi) Slgﬁgé rfo om ﬂﬁe gtoHy ecr?fl?lstﬁng of at least

Bﬁ@Vdfd gslyftemsan- aj/dlomweh@f p&?@i&hb—ilﬁlﬂ@yo@oﬁﬁkﬂéﬂé ayietinste),
onposi te conpri si ng an el astoneric conposl| ti on,

anky (trf(rbjl,%rcmlghﬁwhﬂnm @dlpath)e rpﬁimcssSt,ﬂ@W@btwnemmene)
¢ hlgq; el ast oner | @gé@ﬂploi’ 'c%lgﬁ]exaﬁg ‘31-5&@1;1%1% barri er succinate,

|’mpl astic? n are’ mcrolayered-coextruded to

poI9etg enelehphtiiatitg)| ayer e @o@@éft&hﬁtﬁﬁeme{-ﬁ%ﬁ}haﬁn@ ‘and
I nvention al so provides for roc sses to produce any
B@lﬁ%@meﬁtymed&@héf%ﬁh%éﬁ?’é‘ uresithgreghr t i cul ar
enbodi nent, the invention provides for a process for
manuf act ur i ng a conposite article conprising the steps.
§G025b! endi m:goﬂler embadihmns; ho acrdrauos mayp nompdseatlhixgihrolayer
barrier thernm C{:\tlc sin.to.form,a bl.end b
RePPORies ELSSPREP TovE) CRGA Bich TP e AP P nAgebe.

bhenblieudeto f0%HR {heCaif e €of of the previous
2005/ 044557 PCT/ US20 4/0 105 6 BRI EF DESCRI PTI CF

diBodin@IRES [ 0028] Figure 1 is a schematic of a
m cr ol ayer coextrusion process. [0029] Figure 2 is a
representation of a front view of a feedbl ock. [0030]

2¢] € 3 i $n Petfappthesanbediment, Bfe iav&itida proddesfor an air barrier
coelggnélgg l; microlayered composite comprising: (a) an elastomeric composition;
and-(b) a high barrier thermoplastic resin; wherein the elastomeric composition
and the high barrier thermoplastic resin are microlayered coextruded to produce

the microlayered composite.

[0027] The invention also provides for processes to produce any of the
previous embodiments. In a particular embodiment, the invention provides for a
process for manufacturing a composite article comprising the steps of: blending an
elastomeric composition and a high barrier thermoplastic resin to form a blend,;
melt-processing the blend; and microlayer coextruding the blend to form the

composite article.



DETAI LED DESCRI PTI ON [ 0031] Various specific
enbodi nents, versions and exanples of the invention
waowdos/onss7 be descri bed, including exenpl ary enpodUSm®N1/628105
and definitions that are adopted herein for purposes
of understandi ng the claineq; i nvention. However, for
pur poses of determ ning infringenment, the scope of the
"invention" will refer to the appended cl ai s,
' j j -V, el ements or
;BWEgmpﬁ\g% @gﬁm%@gto those that are
recited. Any reference to the "invention" may refer
to one or nore, but not necessarily all, of the
{0028ht i ons Fimfe hdwa pshematic of amigrolarer eqexirugien process.
speci fic "enbodi nents" are intended to correspond to
cl ai s covering those enbodi nents, but not necessarily
[ﬂm%ai s Fidire Gy erepi@estatibiast 4 foseviewbddifesibicek.
0032] The term "phr" is parts per hundred rubber, and
is a neasure conmon in the art wherein conponents of
osi ti : I: ]
B0 orer CoeERE FRARALEGE AL SHER o GBhck o
the el astoner or elastoners or based upon 100 parts
wei ght of . th tomer plus the secondary rubber,
%%B@&S([EBS%F@* used herein, in reference to
Peri odic Table "G oups", the new numbering schene for
the Periodic Table C}oups are used as in HAWEY' S
[POSDENSED  SlaEMCApe@iCTéahiRies52 velsdus end <x@8ipjes WD the

2005/ 0445 7 PCT/ US2004/.028105 .7 [0034], Th
AW ope i e udingh s3gmplabyeBodfpents and

&@ﬁﬂtlonshﬂl’é? afe B@SRES hbRIATY B@x{gﬁﬁ@r o indRsBAgEhE ItBE cRimed
polymers consistent with the ASTM D1566 definition.

miventias: owayerh &1 epPsen P& Aethemigingoinfiingement.Hbe seane of the
“139%%%5” Wi Srelfg’re% Ber g Qndeﬂioagﬂs eﬁclﬁ&igg G %' vaafegﬁ and

refers t a ara ocarb group

sibmefits msa]/inhatldﬁs t}meﬂefeqmwalaﬁt l thmeth%mard remed n @n@ ﬁefeﬁsrnce
nor e hydr ogeps (éi@the formul a, uch as,
b

foxiep] leverﬁl%trﬁw TRCH R qUeHa) mAsFs %?thp?ceaﬁaaépb all, of the

inventions defined by the claims. References to specific “embodiments” are

intended to correspond to claims covering those embodiments, but not necessarily

to claims that cover more than those embodiments.

[0032] The term "phr" is parts per hundred rubber, and is a measure
common in the art wherein components of a composition are measured relative to
a major elastomer component, based upon 100 parts by weight of the elastomer or
elastomers or based upon 100 parts by weight of the elastomer plus the secondary

rubber, if included.

[0033] As used herein, in reference 1o Periodic Table "Groups", the new
numbering scheme for the Periodic Table Groups are used as in HAWLEY'S

CONDENSED CHEMICAL DICTIONARY 852 (13th ed. 1997).



(CH3CH2), etc. [0036] As used herein, the "term

"al kenyl" refers to an unsaturated paraffinic
woyasoeasbon group which may be derived from aPCHURRN€028105

by dropping, one or nore hydrogens fromthe fornula,

such as, for exanple, an ethenyl group, CH2=CH and a

propenyl group, or CH3CH=CH, etc. [0037] As used

herein, the term ‘aryl" refers to a hydrocarbon group

L{F’g’%ﬂat f or geﬁg&ﬁl%};(g)’n. CQﬂSﬁﬁﬁ&‘Fd 561{1%059{10%6)" as used

ICC S SucC orea en

Hél’@ﬁlt regbRng, a@@ﬁ@ma r@nempuiitivhack pelyn&trs congstent with the
BJ callldﬁ%é possess alternate doubl bon
t

debinttiony; the terms Bay e st %ercgwgéﬁw Wil term

bérhuass RedLoup, derived froman aromatic conpound by
8 i’ng one or nore hydrogens fromthe fornula such

as, for exanpl e, phenyl, or C6H5. [0038] By
"subst i t ut ed’ meant . t| on of | east
HW@ hydr ogé¥ usﬁiig‘ﬁi?“bﬁ eaienp";"a@a/ r%f?o%tp ¢ Bydrocarbon
thﬁgh H grﬁe dQfved )fﬁﬂp!at'? QRoppitY &fd Hemore hydrogens

ori ne, amno nitro, sulfoxy
frsnm ﬁme rfatnmla,r suehlag) fos ekdroplat :e)nethyﬂ lgr@ip, ((éIﬂj)ydnt i ethyl group

g\cﬁé}igroxy, al kyl, straight or branched chain having
®€ar bon atoms whi ch includes net hyl , et hyl ,

propyl, tert-butyl, isopropyl, isobutyl, etc.
alkoxy, strai ght or branched chai n alkoxy haV|ng lto
[m36hr bon dtsomsed dwrein,i thel trtms "alkenyld xeplgss eto it Hesrjurated

St Y RRER oML RER ey, ROSTTO4 gl e by dropping

bﬁeo&erﬁbtél 9o gdhe o0 ’ie, folteiilk) stlchxy, for @féniplexyn ethenyl group,
nonyl oxy, and decyl oxy; haloalk |, which neans

SHezC Hhands prapsadEseuD, OpeHC »€faving 1 to 20

carbon atons which is substituted by at | east one WO
2005/ 044557 PCT/ US2004/ 028105 8 hal ogen, and

joogfudes, Msrused hemeire tha:iehnr"aryé’t teférs thracyinedahlydn, group that

£ 1 uor opet hyl i pdonet.h 2- choroet hyl ,, 2-Qr omet hyl ,

PP gt fighure §g%1ﬁ6t%ﬁ{vﬁo(€ omaic SRS 9‘51 as, for extmple,
h‘&Pa)IJ: IfeRhRhRRLT )Ahthrafl: hd, uercobuhy | typicall

b}l H‘% thy ne 4%“ br omonet h -el fl uocr onet h yfnca Y POSSEss

aiedrmde n}etdbiylbonél,ng d’hmhfit@nabengwlthlz its- stmcmr@nﬁmewygroup 1s

éu% 33:‘:’;‘{“%8&%S¢egp§f’m ?Fr:;’ f(rjorﬁ i ‘c’é’rEBS’xYnd by dropping one or more

hydrogens from the formula such as, for example, phenyl, or C¢Hs.

[0038] By "substituted", it is meant substitution of at least one hydrogen
group by at least one substituent selected from, for example, halogen (chlorine,
bromine, fluorine, or iodine), amino, nitro, sulfoxy (sulfonate or alkyl sulfonate),
thiol, alkylthiol, and hydroxy; alkyl, straight or branched chain having 1 to 20
carbon atoms which includes methyl, ethyl, propyl, tert-butyl, isopropyl, isobutyl,
etc.; alkoxy, straight or branched chain alkoxy having 1 to 20 carbon atoms, and
includes, for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
secondary butoxy, tertiary butoxy, pentyloxy, isopentyloxy, hexyloxy, heptryloxy,
octyloxy, nonyloxy, and decyloxy; haloalkyl, which means straight or branched

chain alkyl having 1 to 20 carbon atoms which is substituted by at least one



di chl orobutyl, 4,4-difluorobutyl, trichloronethyl,
4, 4-di fluorobutyl, trichloronethyl, trifluoronethyl,

WQ 205844567 f | uoroet hyl, 2,3,3-trifluoropropyl, PCT/US2004/028105
1,1,2,2-tetrafl uoroethyl, and
2,2,3,3-tetrafl uoropropyl . ghus, for exanple, a
"substituted styrenic unit" includes p-nethylstyrene,
p-ethylstyrene etc. [0039] As used herein, nolecular

ht s d‘mH} ggf?fs’a 0\§er a (cmfomgtﬁgl "ﬁg@gwgﬁg?)nﬂv%@ﬁ‘%ﬂ

Wﬁyl '\/z)chlo%ahﬂe p%&&ﬁoétmmacmmaﬂmﬁylt 3.- ahléﬁ)propyl 3-

cl usi on” Chromatography usi'ng a Waters 150

bRenomapylon 3ehcoapepgl aﬂfvhlm{@lbqjﬂed Avilucyobutyl, f fdyrhéqrpmsthyl

SPRRESE, AR RGN g, 2

ditgbmaeeiydf pragifubideihydt 33-diekpRipadpi.e 305 dﬁﬁ(&ropropyl 4,4-
Mol ecul ar wei ghts are reported i n accordance to

dwblqrebb}tb’bne tridiiucsphutylo| ec m@ﬂor\ﬂm&gms and 4a¢lﬂu°T0bUtYL
SR C R LGSl "Dl LA Jget@aéusﬁsnﬁhgwagmpyl

en efin’co nmeasur e

1,162 NVRraffaondAalsyl eﬂddn PSc3-teyrafluomwpidpsl.’ HTHIMR ﬁqaeexampie a
froma spectroneter wth a field strength greater
"yubsttugostveric Wit drchudes pansihuley s ¢t %, SRR yic.
equi valent). Aronmatic content is the integration of:
aromatic protons versus the total nunmber of protons.
[00361i n pr dtsonsal hededd, i molecylan weighto riember avdrﬁ@ molecular
ion, of olefinic he to

V\flﬁ{[_]&tlpg ngéf Wﬁ}g@{ Serage @@Aﬂu?a:&g&%gétdﬁﬁéfs,gs z—average Imolecular

weigh@ (0526 8hFRARY 8édofdant&iEiBe ERcRIBYN RI}QQMQ{O grdi;ﬁsi Rsing
froma plurality of layers, generally nore
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[0040] As used herein, aromatic content and olefin content are measured
by '"H-NMR as measured directly from the 'H NMR spectrum from a spectrometer
with a field strength greater than 300 MHz, alternatively 400 MHz (frequency
equivalent). Aromatic content is the integration of aromatic protons versus the
total number of protons. Olefin proton or olefinic proton content is the integration

of olefinic protons versus the total number of protons.

[0041] As used herein, "microlayered composite” refers to any product
made from a plurality of layers, generally more than fifteen layers, that have

thicknesses in the order from nanometers to microns.



[0043] The el astomeric conpositions disclosed herein
include at |east one elastonmer. In certain

wepdsmi4sent s, the el astomer conprises C4 to C7PCT/US2004/028105
isoolefin derived units. These polyners are generally
honopol ynmers or random coqplyners of 4 to C7
i soolefin derived units. The C4 to C7 isoolefin

derived units may be sel ected fron1|sobutylene
ut.ene, 1- but ene

[ t
["Iiﬁ?rﬁg hslnezd‘sb e ggrei‘: bg’ﬂ%’h é’aff*ffb ’éﬂépla%t Pﬁs}n(s)i' rgfers to
th@ﬁﬂ@]%lasthd%d@ﬂ%e pethéBbllﬁt&h&"’%EﬁW ﬁial‘. @F he DEAEREr oﬁgﬁftomenc

pentene. Further, the- el astoner may
ccmmm@ebymtfaqt@@ﬁom et § éelabmit 180&el ect ed from
I soprene, butadiene, 2,3- dinethyl-1, 3-butadiene,
nmyr cene, 6,6-dinethy|-fu|vene, hexadiene,

DEYANEDIDXSEREPTRON pi peryl ene. The el astonmer may
al so conprise styrenic- derived units selected from

styrene and substituted styrenes, non-limting

Eﬁ%ﬁh £5 of which include chl orostyrene,
oxystyrene, indene and indene .derivatives,

a- met hyl styrene, o-nethyl styrene, mnethyl styrene, and
8 thylstyrene and p-tert-butyl styrene. The
1004345t orer Thaglagiomstip éOlﬁaP%@liiﬁa@é@iosed[Wn]mdm at least one

nch
5RO Sh 30, L WS AR THBBEE: O B1Ebhn

detllved; euaitast ditess . pdipaéng | areel mbmﬁ?r &oﬁfopoll;mfeﬁt Ltfratrﬁfﬂom
coBplaFiars 99 B BrYIRen AFAVHLPMD! Pt A%, oder isboletin darived
unite RO by @@l&&e&)ffroml sbblﬁ!yféflé NSobuthies Q-m@ﬂﬂgl -PhlRhe! %’-Bf‘e%hyl-

of elastoners suitable for the nventioh are wel
1-katendy anuethylel-betess r 1-bene.n 2RUBBER MERFINOIOBERA9-ihdhe,

vig{RHpEFIS RIS Bt and AR s et (E%J%B%? the Clkgnmesanay

alsB. domMmased grubiidiéfirCaerivedNgnits 1% ted &dch gﬁ:‘h Kﬁtﬁﬁgﬁe 32"?1
H.C. Wang in 8 KI RK- OTHVER ENCYCLOPEDI A OF CH

dinpetbylab e gue. 955 YTEHIE. W | &6 élrvwlzle@@ve@mswhexadlene
4 3 4
cyﬁ%&#&%&%, i é@é e]nQ g?H% ne%%s?o(l}?gt € iﬂast Wg%lge SEEFRF-
detived hm1t$elsd§iededmﬂomo B’g@eﬁet iagd suilBtituted styrenes, non-limiting
0 éIS ﬁgﬁlene cO- gfoprene ol yi soprene,
eX%B Riagishenclyds whlgrosigicac.c mebipxystyesne) Indeae wnd| indene
defiVRRE, SLAEMPEANGRED JIMENY Istyrene, m-methylstyrene, and p-

methylstyrene, and p-tert-butylstyrene. The elastomer may also be halogenated.

[0044] The elastomer may also be a butyl-type rubber or branched butyl-
type rubber, including halogenated versions of these elastomers. Useful
elastomers are unsaturated butyl rubbers such as homopolymers and copolymers
of olefins or isoolefins and multiolefins, or homopolymers of multiolefins. These
and other types of elastomers suitable for the invention are well known and are
described in RUBBER TECHNOLOGY 209-581 (Maurice Morton ed., Chapman &
Hall 1995), THE VANDERBILT RUBBER HANDBOOK 105-122 (Robert F. Ohm ed.,
R.T. Vanderbilt Co., Inc. 1990), and Edward Kresge and H.C. Wang in 8 KIRK-
OTHMER ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY 934-955 (John Wiley &



rubber, and m xtures thereof. Useful elastonmers may be
made by any suitable neans known in the art, and the

WO poosns456m i s not herein limted by the net hodP@f/US2004/028105
produci ng the el astonmer. [00451 Butyl rubbers are
prepared by reacting a m xture of nononers, the
m xture having at least (1) a ¢G4 to C7 |sool efin
nonomer conponent such as isobutylene with (2) a

rBonkj I edthred. m%lﬁ@n@fomﬁﬂiﬁﬁiged’i@ngréé @f@ﬁ&dtﬂmtetclha@astomers useful
iIs in a range from?7 by

i.sool ef i
ViRit “htmeéﬁoq el EOPRPSTHYH mPOIMISQhu’FYéenemoeﬁeprene), polyisoprene,

0 b
AP SRRt I, SR o
rrub(hem,r and rmxtuﬁa@ there6f.5 U Bl e@elst@w@ﬁnayebéf made HyOang Suitable

% ternatively 20 to 0.5 W% alternativel
ﬁ?@@ W g fhe, A dhg Invgntien B 1ot hergimbmited by the method of

Hcﬁ&ﬂ%tthélgllaytoﬁle}o 0.5 wt% [0046) The isoolefinis a
conpound, non-limting exanples of which are

conpounds such as |sobutylene i sobut ene,
iﬂ({%ﬁ hyl - _Bgﬁﬁl 3- _neth - but ene,

hyl - 2 efi 25URTE EY FRACER® 2 Nt Pf giopgmers, the
etik@fe havingl@R8easy '(F)Vlat(&l f@@%@dl#fﬁi@mn@ﬁf&?%ﬁw@ﬂ%ﬁ such as

4-met hyl -1 -pentene.” The nultiolefinis
FﬁQbFﬁYlﬂnéleﬂi @{)@hnal@d&mp nmememebutrapérene, Typically, the isoolefin

B R e R SO F B Srabmnpameemistussia one

pinpediyiear emdaesl toogmgrwmnm&heﬁue&b@&nféhﬁcl ?ﬁ@%l%g lefin
EP 0 279 456, U S. Pat. Nos. 5,506,316 and 5,162, 425,

@WGBHSWE Hbihe MeRURErBiUe o 38tty rieh evtén ailternatively
215 CtB' @go‘%,{%r %'Pl%maﬁ(layabé O SHist @J?‘IAZ t"{ltg’rr:{la]tlﬁelgull?ﬂ to 0.5 wi%,

ol ymeri zation of copol yieriz
altmtwvsly 1000d. fewmmnrtmnmnﬁﬁvéme b0ty ubber pol ymer
may be obtained by reacting 95 to 99.5 wt % of

I sobutylene with 0.5 to 8 wt%isoprene alternatively
036 % t OTRe oolix0 isSPPRY, 0], &t unﬁ UE hﬁnﬁ‘x‘i‘ gxamples of

net hods of their production are escrl

whichfase coxepaunds sucls, astobuﬂ)dlme EoBEﬁné,ZB-méih%Bbﬁ%ﬁe 3-
e 0B 0ba 0 35 P L po 64 35k AbeeBo frethonaR ether
indene FXNENGmnEthBLTIXhe, HeRERS a8 4-methyl-1-pentene. The multiolefin is
a C4 to Cys multiolefin such as isoprene, butadiene, 2,3~dimethyl-1,3-butadiene,
myrcene, 6,6-dimethyl-fulvene, hexadiene, cyclopentadiene, and piperylene, and
other monomers such as disclosed in EP 0 279 456, U.S. Pat. Nos. 5,506,316 and
5,162,425. Other polymerizable monomers such as styrene and dichlorostyrene
are also suitable for homopolymerization or copolymerization in butyl rubbers.
One embodiment of the butyl rubber polymer may be obtained by reacting 95 to
99.5 wt% of isobutylene with 0.5 to 8 wt% isoprene, alternatively 0.5 wt% to 5.0
wi% isoprene. Butyl rubbers and methods of their production are described in
detail in, for example, U.S. Pat. Nos. 2,356,128, 3,968,076, 4,474,924, 4,068,051
and 5,532,312.



pol y(i sobutyl ene-co-i soprene), having a Money,
viscosity of 32 2to51 5 (M1 + 8 at 125C, ASTM D
wagesp4458not her suitabl e butyl -type rubber is PCT/US2004/028105

VI STANEXTM pol yi sobut yl ene rubber. having a nol ecul ar

wei ght viscosity average of 0.9 0.15 x 106 to 2.11

0.23 x 166. (ExxonMbil Chemical Co., Baytown, TX)..
[00481 The butyl rubber may al so be a branched or
"star-branched” butyl rubber. These rubbers are

[OoﬂﬂSCfl beQuitiblef BﬁtyEXﬁmSBé@ alrd E}@U(SN@ZSBBIYLU Grades of
Pat ent Nos. 5,182,333 and 5,071,913. In one
pol¥(idobdiytent-o- tshprest)ahahngmflvﬂ@an%w;slcommt;b 82 ¥ 28!@1) =%

inde SRR 160 Rsae L 1hhon Bt ten Siie, SRURTRE Aot 88
VIS"I@iI@EKWﬁt 991y%bﬁ191ene TREbéNREhE 08 mdldeQlar Weight aﬁiscbsﬁty
he net hod f the SBB. The pol ydi enes/ bl ock

or ng
avemgpcﬂfwrﬁpt Odﬁ X be aw%lhgt Qg2 10° hdeiondfobidrChemical Co.,

B $ ,ﬁggnes ), are typically cationically reactive and
ay ent during the polynerization of the butyl or

hal ogenat ed butyl rubber, or can be blended with the
butyl rubber to formthe SBB. The brancplngﬁageng,or
[00459| yd| enéhe hatybaubhagmayjatsadieea Braaghed o Sé?g pachgdgbytyk

rubel e Bl the WibES hoor FEnIR 00, B X5 S Us.

Pat@@NgXSSS Ellii%gg 3)21%% 51271;91‘3” Inafnefmhblngl?ngt?teﬂle sl’an-tbye(ijxicl;ﬁd;bmyh'
rubber ;s'éi?elgﬁah is g cowa‘flaa%ﬂ’gq @&yg&% b @%eréﬂéﬁ@&g%ag % th %rﬁea
poh%nfﬁéoof dec}a gslyﬁfey ré?ﬁ‘x@r h&%gé/&%cﬁgf 86€. The %\Yénﬁeﬁ LE Rt

. “nat’'ural rub r ene- but adi ene
hmltadbﬁme the mleﬂlplderf dornpng el $BB- di’ lembm@fblqmw ymer, or

bracg e abls Cetnele oty Btes e kI R Bpisplly oag v pnd

are E&{t)ﬂiﬁfn‘g thd B@l%ﬁlen@&io)ﬁ(ﬂfqﬁ@ Butd @r R&lS ;&ﬁﬁed haslesbed, or
he nononer wt % greater than alternatlvei

can foedriegled wish shenbuzyl mibberaiotiormhe \S@Ey cT hg traching agegh o
pol)@g05oégggée@§%§%§% %@%@Fl g%gé%g% we 1%@91@10&1% ﬁgﬂl}{gﬁé& to

the & 08 polyylichblusddHd rﬁdkelBéSSBBASTM WO 2005/ 044857
PCT/ US2004/ 028105 12 |

[0049] The SBB is typically a composition of the butyl or halogenated
butyl rubber as described above and a copolymer of a polydiene and a partially
hydrogenated polydiene selected from the group including styrene, polybutadiene,
polyisoprene, polypiperylene, natural rubber, styrene-butadiene rubber, ethylene-
propylene-diene rubber (EPDM), ethylene-propylene rubber (EPR), styrene-
butadiene-styrene énd styrene-isoprene-styrene block copolymers.  These
polydienes are present, based on the monomer wt%, greater than 0.3 wi%,

alternatively from 0.3 to 3 wt%, and alternatively 0.4 to 2.7 wt%.

[0050] One suitable SBB is SB Butyl 4266 (ExxonMobil Chemical
Company, Baytown, TX), having a Mooney viscosity (ML 1+8 at 125°C, ASTM



D 1646, nodified) of 34 to 44. Further, cure
characteristics of SB Butyl 4266 are as follows: M

WO 2008044567 dNm M. is 11.5 4.5 dNm (ASTM D 208BJT/US2004/028105
[ 0051] The el astomer may al so be hal ogenat ed.
Hal ogenat ed butyl rubber is produced by the
hal ogenati on of the butyl Yubber product descri bed
above. Hal ogenation can be carried out by any neans,

and t he _hal.ogenati ce doe not limt the

D [6ffe meqds A) wggﬁé@'ﬁ uﬁﬁ?roéérﬁefbﬂségteﬁéwr@%@ Eu% 4306 are
I t

as Piohs: YIS 3 0 AR, MICE B394 45 Al b SEiAD 20802

4,650, 831, 4, 384, 072 4,513,116 and 5,681,901. |In one
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O o™ e s BEFrige S S e R ERS
is ﬁfﬂdﬁ&éd‘% (tt %)alc%\%na{tfb% B‘ialtlfégﬁﬁﬁf IrbeR9REuct Ha&ribed above.

al ogena ed butyl rubber has a' - Mooney viscosity of
Hak(genaﬂmﬁcaéll\hg carrjedgoui tby @5 @rgana) ask thahalogenation pno@Sss daes

nottsl%'glt\xgep 131'){? ﬁﬂ%t%cfﬁ %tgk@ir e@at?n%gél%n%%g\ﬁ%lg%sb eldpolymers
are@lifsEloBad m/cj 8. Datent NoS, W631,08nd3 3bo gnnal lsw BY6,14691,825
W% [0052] One suitable halo enat ed but’ yl r ubber i’s

4,680 8AbbHB$H.0222451 3, Ekk end k681, Brenfrc ane embpdimyent, thaiutg

rohel RPE RS 37 bk R e b BBl 128G o
chidride (B4, Y0a% &hatﬂalbgeﬁamdnh@geat or‘rﬂtbuha&bgéiﬁféa byl hmbér has a”

cure characteristics_of Bro 2222 are
Maogpy aisosiiHof 30 fie gy %LtldL84@ M) werr@twlaﬁ#omti’é tpg55.

i b R R AR e R R L
but@brmbbany plternatrvehy 02 tMSom@y, Mdsttomiatiyely 4 t6 2dnwi?d. t o 51

(M. 1+8 at 125C, ASTM D 1646, nodified) and a brom ne
content from1l.8 to 2.2 wit% Further, cure

oo@b ract egnst isgitab®d 1RNGEERBIHY Ib SEbRES i8S BLahbINSE Jdh
[ P from 34 tSo 48 de@gE?/L is %l%gm 11 to1 21 dewwASTM D

(Emamobﬂ[ @Malﬁ@lem; baréng geyloenayovibrosHy by ﬁnmh%?j t@B7

Sy kRO o M i 1.5 022

wt%Qelase td the Hﬂém@blhyll 31220 tmtmfer caitd hﬁractmdsﬁg@@fameﬂadbmyl
not, and a p0|1_¥dl ene or bl ock

227aam8 g idtoses: MH iofrom Ao AQIS Y M i o 048 dhGm (ASTM
D gég@f I b gothgf 5@:‘2&@% fa'l(gz %@tgd . a%bé\éi’sis B 0h8eyP 2255
(ExxonMobll Chemical Company), having a Mooney Viscosity is from 41 to 51
(ML 1+8 at 125°C, ASTM D 1646, modified) and a bromine content from 1.8 to
2.2 wt%. Further, cure characteristics of Bromobutyl 2255 are as follows: MH is
from 34 to 48 dN'm, ML is from 11 to 21 dN'm (ASTM D 2084).

{0053} The elastomer may also be a branched or "star-branched"
halogenated butyl rubber. The halogenated star-branched butyl rubber may be a
composition of a butyl rubber, either halogenated or not, and a polydiene or block
copolymer, either halogenated or not. The halogenation process is described in
detail in U.S. Patent Nos. 4,074,035, 5,071,913, 5,286,804, 5,182,333 and
6,228,978. The invention is not limited by the method of forming the halogenated



6, 228,978. The invention is not limted by the nethod
of form ng the hal ogenated WO 2005/ 044557
weERADsEES04/ 028105 13 star branched butyl rubker/US20he028105
polydienes/block copolyner or branching agents
(hereinafter "polydienes” ) are typically cationically
reactive and are present !Huring the pol ynerization of
the butyl or hal ogenated butyl rubber, or can be
bl ended with the butyl or halogenated butyl rubber to
starfbypaghed dutid IreRfshat e Pelvdieneyblapk perplyuey lor bransbing agpts
m O sui tab
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duridget}ie)/pﬂym%rlmilondmm ggldot Dalogaiaeedt betyh &hlllﬂ@ﬁ nait egh be
star branche % yl rubber. £0054] The hal ggenat ed
ble@é%eérWBh é\%h‘éféﬂ pubSlogenataskputyrubhes toaforp the haknasaated iseH
u r I r..as r

bra e oot L TA e g e bt ot oA AEbE3AY saife
bratohdii agematand the irwdn’eme 1$m?dtémtltad th rtherntypehe pgiydigne used to

i ncl udj ng st ene pol yi sopr ene,
ma‘ﬁ&ﬁﬁgﬁiﬁggﬂaﬁ% qﬂﬁ?‘ﬂi‘eg% st yr ene- but adi ene

r ubber, ethylene propyl ene- dlene rubber, styrene-

but adi ene-styrene and styrene-i soprene-styrene bl ock
[0054jpol ynefle Hdh‘weateplolssadi bragshedr dupyle sebiter ( bﬁS@ﬁiC@lﬂb’ a

n 0. 3
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the g‘m‘ﬂﬁ’alﬁyl)ldmﬁaﬁwrﬂ@e ePO ngj B@lb)'l#PPlSPn? molmaemenegtmal
ASTM D 1646, .nodi f] of 27 to 37 and
rublesn SEgnesPuthdiong gu %» efipdgneanr P}??i%e “t élf{fﬁe nh@eag s 5y

star branched b r.ubber. Further,
butaa%easgwrsw ot ot as n%“r‘%ﬂ%‘ﬁﬂ?f%‘ﬁfe%ezzgk’ﬁlfe°8%°1?f’6’|ef - Thope
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056] The el astonmer may al so conpriSe styrenic
M‘Vd@itﬁv@tivﬂmot to 3TWEYo, aidelteonbive 138 viéo.a r andom
copol yrmer conprising C4 to C7 isool efin derived
units, such as isobutylene derived units, and styrenic
[0055]| ts sed aaltsisle haipesdtyd efe braited bOST iribbee ds Brymebes!

6222 (ExxonMoblf)E)hgmla nPComp(e:nrl])ll)o {le(l)vsl}lg Etel\r/]lgoner}rle\t/ggoxs}/t;t(ﬁl? TES at
125°C, ASTM D 1646, modified) of 27 to 37 and a bromine content of 2.2 to 2.6
wt% relative to the halogenated star brasched butyl rubber. Further, care
characteristics of Bromobutyl 6222 are as follows: MH is from 24 to 38 dN'm,

ML is from 6 to 16 dN-m (ASTM D 2084).

[0056] The elastomer may also comprise styrenic derived units. The
elastomer may also be a random copolymer comprising C4 to C7 isoolefin derived
units, such as isobutylene derived units, and styrenic units selectéd from styrene
and substituted styrenes such as, for example, chlorostyrene, methoxystyrene,
indene and indene derivatives, o-methylstyrene, o-methylstyrene, m-
methylstyrene, and p-methylstyrene, p-halomethylstyrene (also including ortho

and meta-halomethylstyrene) and p-tert-butylstyrene. In one embodiment, the



i ndene and i ndene derivatives, a-nethylstyrene,
o- net hyl styrene, m nethyl styrene, and
wWE20ensEst yr ene, p- hal onet hyl styrene (al so i ne¢T/tE2994/028105
ortho and neta- hal onet hyl styrene) and
p-tert-butylstyrene. In one enbodi nent, the WO
2005/ 044557 PCT/ US2004/ 028105 14
hal onet hyl st yrene-derived unit is a
p- hal onet hyl styrene contai ning at |east 80%
haloaietlwdsﬁmnwémvedtumbasa p@x@%rmyhﬂémhe contanm at least 80%

asls d, " hal ro can be hal oge
aerBifhy 3O P9 e weed o6 RiekiBe- bR o chelp SR ban b8’
any BAIBSEMTBY extiiple,alhi@ind\6d bdgnihd!NThe ﬁﬁl@%éﬂa@éﬂ elastomer may
i nterpol ymers wherein at |east sonme of the alKky

also sippledls tfurgitonalizeduprerpplysuent Wherein et slegst espanenenh othé ralkyl

subs e b Yoo ke brolR s B R AR R falogen

or sopkk 6tﬁ@ﬁn&&ir@lg@lup dmlﬂaafmlﬂ&melow.i zed as terpol ynmers
containing 4 to C7 isoolefin derived units and the

foll owi ng nmonomer units randomy spaced along the
| ymer 7 s acatatni
(0055 ¥ ey SRR metyip Fiab e ckfedcliized By topmiiste e,
C4 taaCkisbolefindemxainplits, andithd follcWinginkyémeneiramiomyly spaced
co halides and X is a functional group
aongﬁgﬁxggnéﬁgpgéen For exanple, Rl and R2 are each
hydrogen. Up to 60 nol % of the para- substituted
styrene pres®&nt in the elastoner Htructure nay be the

functionaiizgd cgiwucture above,j.p_org,erbodi nent, and
i n anot her efrbodinment fromO0.1 to}5 nnl@b [ 00581 The
functional greup X nay be hal ogep a conbi nati on of

group such which
¢ substitution of
such as carboxylic
aci ds; Cﬁ[bOgM_§ﬁ|tS carboxy g@sters, an1des and
inides; hydrny al koxi de; I

RZ

a halogen

wherein R! and R? are independently hydrogen, lower alkyl, for example, C; to Cy
alkyl and primary or secondary alkyl halides and X is a functional group such as
halogen. For example, R’ aﬁd R? are each hydrogen. Up to 60 mol% of the para-
substituted styrene preseni in the elastomer structure may be the ﬁmcﬁdnaiiied
structure above in one embodiment, and in another embodiment from 0.1 to 5

mol%.

[0058] The functional group X may be halogen or a combination of a
halogen and some other functional group such which may be incorporated by
nucleophilic substitution of benzylic halogen with other groups such as carboxylic
acids; carboxy salts; carboxy esters, amides and imides; hydroxy; alkoxide;
phenoxide; thiolate; thioether; xanthate; cyanide; nitrile; amino and mixtures
thereof. These functionalized isoolefin copolymers, their method of preparation,

methods of functionalization, and cure are more particularly disclosed in U.S.



phenoxi de; thiolate; thioether; xanthate; cyanide;
nitrile; amno and m xtures thereof. These
w0 eovshissal | zed i sool efin copol yners, their nepdiDuiSmwh4/028105

preparation, nethods of functionalization, and cure
are nore particularly disclpgsed in U S. WO 2005/ 044557
PCT/ US2004/ 028105 15 Patent No. 5,162,445, and in
particul ar, the functionalized am nes as descri bed,
R Y?\IOI 9@@@,]44%@1%' peaBbRarc s F@IPBbndlFed amines as described
pol y(i sobutyl ene- co- p- net hyl styrene), or "XP-50"
abbxxonMobi | Chem cal Conpany). Another suitable
el astomer is a terpolyner of isobutylene and
p nmet hyl styrene containing fromO0.5 to 20 nol % p-
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tituent groups present on the benzyl ring contain
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750,000 as determined by gel permeation chromatography.

[0060] The elastomer may also comprise a composition of one or more of
the same elastomer having differing molecular weights to yield a composition
having a bimodal molecular weight distribution. This bimodal distribution can be
achieved by, for example, having a low molecular weight component in the
elastomer. This can be accomplished by physically blending two different Mw
polymers together, or by in situ reactor blending. In one embodiment, the
elastomer has a low molecular weight (weight average molecular weight)

component of 5,000 Mw to 80,000 Mw in one embodiment, and from 10,000 Mw
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monomer derived units in the polymer, alternatively 0.2 to 3.0 mol%, alternatively
0.3 to 2.8 mol%, alternatively 0.4 to 2.5 mol%, and alternatively 0.3 to 2.0 mol%,
wherein a desirable range may be any combination of any upper limit with any
lower limit. Expressed another way, copolymers contain from 0.2 to 10 wt% of
bromine, based on the weight of the polymer, alternatively 0.4 to 6 wi%,
alternatively 0.6 to 5.6 wt% and are substantially free (less than 0.10 wt%) of ring
halogen or halogen in the polymer backbone chain. The elastomer may also be a
copolymer of Cq4 to Cs isoolefin derived units (or isomonoolefin), p-methylstyrene
derived units and p-halomethylstyrene derived units, wherein the p-
halomethylstyrene units are present in the interpolymer from 0.4 to 3.0 mol%
based on the total number of p-methylstyrene, and wherein the para-methylstyrene
derived units are present from 3 to 15 wit% based on the total weight of the

polymer, alternatively 4 to 10 wi%. In .another embodiment, the p-

halomethylstyrene is p-bromomethylstyrene.
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Secondary Rubber Component

[0066] A secondary rubber component, sometimes referred to as "general
purpose rubbers,” and their derived units may be present in the elastomeric
compositions, the composite articles, and their end use articles . These rubbers
may be blended by any suitable means with the elastomer or elastomeric
composition. These rubbers include, but are not limited to, natural, rubbers,
polyisoprene rubber, poly(styrene-co-butadiene) rubber (SBR), polybutadiene
rubber (BR), poly(isoprene-co-butadiene) rubber (IBR), styrene-isoprene-
butadiene rubber (SIBR), ethylene-propylene rubber (EPR), ethylene-propylene-
diene rubber (EPDM), polysulfide, nitrile rubber, propylene oxide polymers, star-
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[0068] Polybutadiene (BR) rubber is another suitable secondary rubber.
The Mooney viscosity of the polybutadiene rubber as measured at 100°C (ML
1+4) may range from 35 to 70, 40 to 65, or 45 to 60. Some commercial examples
of useful synthetic rubbers are NATSYN™ (Goodyear Chemical Company), and
BUDENE™ 1207 or BR 1207 (Goodyear Chemical Company). An example is
high cis-polybutadiene (cis-BR). By "cis-polybutadiene” or "high cis-
polybutadiene", it is meant that 1,4-cis polybutadiene is used, wherein the amount
of cis component is at least 95%. An example of high cis-polybutadiene is
BUDENE™ 1207.
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hal ogenat ed butyl rubbers are described in THE

YOOIBERBI LT TRgBREFIAMNDBOEOK component may include, but is not limited

to, at least one or more of brominated butyl rubber, chlorinated butyl rubber, star-
branched  polyisobutylene  rubber, star-branched  brominsied  buty!
(polyisobutylene/isoprene copolymer) rubber; halogenated poly(isobutylene-co-p-
methylstyrene), such as, for example, terpolymers of isobutylene derived units, p-
methylstyrene derived units, and p-bromomethylstyrene derived units, and the like
halomethylated aromatic interpolymers as in U.S. Pat. Nos. 5,162,445; 4,074,035;
an 4,395,506; halogenated isoprene and halogenated isobutylene copolymers,
polychloroprene, and the like, and mixtures of any of the above. Some
embodiments of the halogenated rubber component are also described in U.S. Pat.

Nos. 4,703,091 and 4,632,963.



105- 122 (Robert F. Omed., R T. Vanderbilt Co., Inc.
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apparent to those skilled in the art.

[0073] The elastomer may be present in elastomeric compositions from 10
to 100 phr in one embodiment, and from 20 to 80 phr in another embodiment, and
from 30 to 70 phr in yet another embodiment, and from 40 to 60 phr in yet another
embodiment, wherein a desirable phr range for the elastomer is any upper phr

limit combined with any lower phr limit described herein.

[0074] The secondary rubber component of the elastomer composition
may be present in a range from up to 90 phr in one embodiment, from up to 50 phr

in another embodiment, from up to 40 phr in another embodiment, and from up to



particul ar tenperature to achi eve adequate dispersion
of the ingredients in the blend. Aternatively, the

w0 aivbes455and a portion of the carbon bl ack (e.PBCT/US2004/028105
one-third to two thirds) is mxed for a short tine
(e.g., about 1 to 3 mnutes)2followed by the
remai nder of the carbon black and aid. Mxing is
continued for about 1 to 10 mnutes at high rotor
STepEr HueNgnothércémbddimehih eIr{TPré‘teﬁoﬂmhﬁeﬂteﬁﬁhseéondary
te eratlUre of about 140C. Follow ng cooling, th

néntpsessite fiony &g leasta? mhuceond fg«t@patolcaat Suplyein another

h '
T ekt BRI 8 DO Y
uroi plarifdyet dm(ﬁbﬁfesﬁﬂ)dahentr abthbd 1a8bes dlswNntREAP @hRCmBination of

for exarrpl"rc about 8QC to about 105C, to avoid
mn@mvs? B hmﬂr?@d@mtlﬂwew#ﬂamtt iFon exapaplp i sprondary rubber,

g ?’%d%l[dg%lgﬁ]of %ﬁ%’ ¥nd %‘?%ﬁ@éﬁ sﬁ E? s e§%ﬁjr+leelqR' Thay be

ast oner e presen
que&hofrem £ photop4(® pliri mrmlefelnﬂmdilrﬂent,t and1Pém@hio I0plaria another

errboderent d f 0 to 80 phr_ in anather
anﬁﬁam { rf%@l“t% Y?ba‘ﬂﬂﬁ]i‘erl Watiﬁé‘tm%‘ﬁo%fhjefrom 51025
gﬂggxgp%the@@%bfoﬁﬁﬁelﬁomﬁoﬁ(ﬁg Phr19 phr¥ifi e??rg%tfﬁﬁ]eembodlmem,

ment, wherein a desirtable phr ran
ezlzl&sd:mmsdesnsblarryngmpfeNRphay bt iany tombimbiiore df adst hp@anyphr limit
| awer r Iiﬁg’é qescrl bed herein. [0074] The secondary
UELEY OSEhBREM M of t he el ast oner conposition rmay be

present in a range fromup to 90 phr in one

enbodi ment, fromup to 50 phr in another enbodi nent,
fHighBayries Thermeplastic Resiser enbodi ment, and from up
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[0076] Suitable polyamides (nylons) comprise crystalline or resinous, high
molecular weight solid polymers including copolymers and terpolymers having
recurring amide units within the polymer chain. Polyamides may be prepared by
polymerization of one or more epsilon lactams such as caprolactam, pyrrolidione,
lauryllactam and aminoundecanoic lactam, or amino acid, or by condensation of
dibasic acids and diamines. Both fiber-forming and molding grade nylons are
suitable. =~ Examples of such polyamides are polycaprolactam (nylon-6),
polylauryllactam  (nylon-12),  polyhexamethyleneadipamide  (nylon-6,6)
polyhexamethyleneazelamide (nylon-6,9), polyhexamethylenesebacamide (nylon-
6,10), polyhexamethyleneisophthalamide (nylon-6, IP) and the condensation

product of 1l-amino-undecanoic acid (nylon-11). Additional examples of
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P4Bedtbik also include those derived from aromatic dicarboxylic acids such as

naphthalenic or phthalic acids and C; to Cs diols, such as polyethylene
terephthalate and polybutylene terephthalate. In certain embodiments, polyesters

will have a melting point in the range of 160°C to 260°C.

[0078] The high barrier thermoplastic resins suitable for practice of the
present invention may be used singly or in combination. The resins are present in
the blends from 30 to 90 wt% of the blends in one embodiment, and from 40 to 80
wi% in another embodiment, and from 50 to 70 Wt% in yet another embodiment.
In yet another embodiment, the resin is present at a level of greater than 40 wt%

of the blends, and greater than 60 wt% in another embodiment.
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defived @nits @aetfiong 0ab 40 haYPoLHERbpolymer. In another embodiment, the
polybutene is a copolymer or terpolymer of the three units, wherein the
isobutylene derived units are from 40 to 99 wi% of the copolymer, the 1-butene
derived units are from 2 to 40 wt% of the copolymer, and the 2-butene derived
units are from 0 to 30 wt% of the copolymer. In yet another embodiment, the
polybutene is a terpolymer of the three units, wherein the isobutylene derived
units are from 40 to 96 wt% of the copolymer, the 1-butene derived units are from
2 to 40 wt% of ‘the copolymer, and the 2-butene derived units are from 2 to 20
wt% of the copolymer. In yet another embodiment, the polybutene is a
homopolymer or copolymer of isobutylene and 1-butene, wherein the isobutylene
derived units are from 65 to 100 wt% of the homopolymer or copolymer, and the '

1-butene derived units are from 0 to 35 wt% of the copolymer.
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MOR2RIY/ B4 48675 RET/Pusenag 0zigy o@ixxonMobil - Chemic
Houston TX), such as PARAPOL™ 450, 700, 950, 1390, 2400, and 2500. The

PARAPOL™ series of polybutene processing aids are typically synthetic liquid
polybutenes, each individual formulation having a certain molecular weight, all
formulations of which can be used in the composition. The molecular weights of
the PARAPOL™ aids are from 420 Mn (PARAPOL™ 450) to 2700 Mn
(PARAPOL™ 2500). The MWD of the PARAPOL™ aids range from 1.8 to 3,
alternatively 2 to 2.8. The density (g/ml) of PARAPOL™ processing aids varies
from about 0.85 (PARAPOL™ 450) to 0.91 (PARAPOL™ 2500). The bromine
number (CG/G) for PARAPOL™ aids ranges from 40 for the 450 Mn processing
aid, to 8 for the 2700 Mn processing aid.
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[0085] The elastomeric composition may include one or more types of
polybutene as a mixture, blended either prior to addition to the elastomer or with
the elastomer. The amount and identity (e.g., viscosity, Mn, etc.) of the
polybutene processing aid mixture can be varied in this manner. Thus, TPC™
150 can be used when low viscosity is desired in the composition, while TPC™
1285 can be used when a higher viscosity is desired, or compositions thereof to
achieve some other viscosity or molecular weight. In this manner, the physical
properties of the composition can be controlled. As used herein process aid make

include a single aid or a composition of two or more aids used to obtain any
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manner . CTM 150 can be used when | ow
viscosity is desired in the conposition, while TPCTM
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]onposi e REOceRdRE B ar gidsarpiganeraliy peesentHarthe elastomeric

ér;d.rx]@gdigiﬁac%rﬁ’fr% R &?ﬂﬂr?ﬁlté?ﬁét%fy b 3 B %o PR glﬁerhatlve?y from 4
to 35 phr, alternatively from 5 to 30 phr, alternatively from 5 to 25 phr,
alternatively 5 to 15, alternatively 6 to 14, alternatively 8 to 14, alternatively from
2 to 20 phr, alternatively from 2 to 10 phr, wherein a range of processing aid may

be any upper phr limit combined with any lower phr limit described herein.

Additives

[0088] The elastomeric composition may also have one or more filler
components such as, for example, calcium carbonate, silica, clay and other
silicates which may or may not be exfoliated, talc, titanium dioxide, and carbon
black. In one embodiment, the filler is carbon black or modified carbon black,
and combinations thereof. The filler may also be a blend of carbon black and
silica. An exemplary filler for such articles as tire treads and sidewalls is
reinforcing grade carbon black present from 10 to 100 phr, alternatively 20 to 90
phr, alternatively 30 to 80 phr, alternatively 40 to 80 phr, and alternatively 50 to
80 phr, wherein a range of carbon black may be any upper phr limit combined
with any lower phr limit described herein. Useful grades of carbon black, as

described in RUBBER TECHNOLOGY, 59-85, range from N110 to N990. More



properties of the conposition can be controlled. As

used herein process aid nake include a single aid or
w@2@snpssition of two or nore aids used to obtBCTIUS2U94/028105

WD 2005/ 044557 PCT/ US2004/ 028105 26 viscosity or

mol ecul ar wei ght (or other Bfoperty) desired, as

specified in the ranges disclosed herein. [0086]

O her suitable processing aids include the SUNDEXTM

desithbly, efbodimtstsandh¢ atrben blaskuSefuban fon example, tire treads are

SRS ST 19, OB 0y 88 10

rﬁtdED3 ﬁ‘@ﬂgr OEinbodﬁ%td $ttha chibofeAlRRLuEMuD &0 fobddhpl§ Esﬁﬂ:,walls

and 810. Properties of these aids can be
1ﬁd1md dre N6, BROE WEOCNOIRT BeoR m1d NeepOaronNdacks suitable

ff’b&f&ﬂef IP%%%‘%/ oL P RYF?@%H%EM#%%WWz N990 and

azine
edap gpubl i cation, 1867 West Nhrket St. Akron ni o),
mhlch IS incorporate herein by reference. [0087] The
processing aid or aids are generally present in the

oner i CORO; [
PR3} nac v SRR b of e P W ewpliae clay jo one
dr@betmieht, Wlﬂ&H ganat maglnot be (Rﬂfcﬂlatexd @Qaptiuily exfohated using an
alternat|velyfrom5 ivel

epdoliatingegeat-i vaitgble Sweﬁakﬁe cgayt Basae s\;g{}y}i% nfxtg,1¥qppr synthetic
@-laﬁl‘%gﬂg#f:&eb\%nf:ﬂ%@ sfecfc %@a hguchald ﬁfoﬁﬁﬁéx’ﬂ%lﬂt@‘f rn@ﬂirgmte ‘

erelrnm a range processing aid may be
tidellifep evolbmskbiter tapwoith) nlmsttome,h sapgmﬂeov\mucmnte | magadite,
descri bed herein tlves 0088

l??é‘%ﬁ‘é% §t ?WS%W%{[@% &y 8 g}lﬁ; l;xeiie1 :hg oysﬁ'e3 al%mmate

19&0'}%&&211%14@ hin@Sthe f 19ie. €XPHERE eswe@lable' aaysc FeRQ By Q:omprlse
i ca and other silicates whic not

pzaeu@m otbntaltnelg a pknrailty oif tsivaterplaictsts h@flneﬁdg@hwé 9T 8-12 A,

bl.ack. .In_o odi aent 41 nzl k

B S B g RR S such I8 U, ™ IS, SARRET oLt the
ihglalbd lseffadwBy altep ey aalbd etrd smffac:ealtﬂe@ted b{oacinodrﬁéd) with
silica. An exenmplary filler faor such artlcl es as tire
inteseedant anﬂa@ma@% ripls sughpasialkyle prgnogruay&alisar bon
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90
[0090] The swellable clay may be exfoliated by treatment with organic

molecules (swelling or exfoliating "agents" or "additives") capable of undergoing
ion exchange reactions with the cations present at the interlayer surfaces of the
layered silicate. Suitable exfoliating agents include cationic surfactants such as
ammonium, alkylamines or alkylammonium (primary, secondary, tertiary and
quaternary), phosphonium or sulfonium derivatives of aliphatic, aromatic or
arylaliphatic amines, phosphines and sulfides. Desirable amine compounds (or
the corresponding ammonium ion) are those with the structure R?*R*R*N, wherein
RZ, R3, and R* are C, to Csg alkyls or alkenes in one embodiment, C; to Cyq alkyls
or alkenes in another embodiment, which may be the same or different. In one
embodiment, the exfoliating agent is a so called long chain tertiary amine, wherein

at least R% is a Cya to Cap alkyl or alkene.
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[0093] Other additives may also be present in the composition. Other
additives include, but are not limited to, plasticizers, tackifiers, extenders,
chemical conditioners, homogenizing agents and peptizers such as mercaptans,

waxes, resins, rosins, and the like.

[0094] The compositions typically contain other components and additives
customarily used in rubber mixes, such as effective amounts of other nondiscolored
and nondiscoloring processing aids, pigments, accelerators, crosslinking and
curing materials, antioxidants, antiozonants. General classes of accelerators
include amines, diamines, guanidines, thioureas, thiazoles, thiurams,
sulfenamides, sulfenimides, thiocarbamates, xanthates, and the like. Crosslinking

and curing agents include sulfur, zinc oxide, and fatty acids. Peroxide cure
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[0096] The acceleration of the cure process may be accomplished by adding
to the composition an amount of an accelerant, often an organic compound. The
mechanism for accelerated vulcanization of natural rubber involves complex
interactions between the curative, accelerator, activators and polymers. Ideally, all
the available curative is consumed in the formation of effective crosslinks that join
together two polymer chains and enhance the overall strength of the polymer matrix.
Numerous accelerators are known in the art and include, but are not limited to, the
following: stearic acid, dipheny! guanidine (DPG), tetramethylthiuram disulfide
(TMTD), 4,4'-dithiodimorpholine (DTDM), tetrabutylthiuram disulfide (TBTD),
benzothiazyl disulfide (MBTS), hexamethylene-1,6-bisthiosulfate disodium salt
dihydrate (sold commercially as DURALINK™ HTS by Flexsys), 2-
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Microlayered Composite

[0099] The microlayered composites and articles of the present invention
may be manufactured by any means known in the art such as lamination, coating,

bonding, adhesion, and coextrusion.

[00100] For example, the microlayered composites and articles may be
manufactured using coextrusion. Such methods and devices are known in the art.
For example, Schrenk, W.J., Alfrey, T., Jr., Some Physical Properties of
Multilayered Films, 9 POLYMER ENGINEERING AND SCIENCE, 393-99 (1969), and
U.S. Pat. Nos. 3,557,265, 3,565,985, 3,687,589, 3,759,647, 3,773,882, 3,884,606,



Curing Characteristics of NBR M xes for Seals, RUBBER
WORLD 25-30 (1993)). This nethod of curing el astoners
woregpshetsaccel erated and is often used for the PCT/US2004/028105

vul cani zati on of el astomer blends. [00961 The

accel eration of the cure progess may be acconpli shed

by adding to the conposition an anpbunt of an

accel erant, often an organi c conpound. The mechani sm
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and alternatively from 1nm to 2pu. The layer thicknesses may either be uniform or

variable in thickness depending on the desired properties for end use applications.

[00102] The microlayered composites and articles of the present invention
may comprise a plurality of layers. The layers may comprise a single material or
blends of materials as well as multiple layers of different materials in any single
layer. The layers may also comprise different materials in the overall form of the

microlayered composite and the article.

[00103] For example, in certain embodiments, the microlayered composites
and articles may comprise repeating layers of an AB structure. In another

example, the microlayered composites and articles may comprise repeating layers



filler and processing aids. [0098] The conpositions
may be vul cani zed by subjecting themusing heat or
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coating, bonding, adhesion, and coextrusion. [00100]
For exanple, the microlayered conposites and articles
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[00106] An additional consideration for a microlayered composite used
within a tire innerliner is the order of the individual layers. In an embodiment, the
layér structure should be such that the outermost layer has the greatest interaction
with the inside of the tire. In general, this will mean that the outermost layer in
the composite will be the elastomer phase or an additional optional bonding phase.
For example, an outer-most elastomer phase will be a composition comprising a
halogenated poly(isobutylene-co-isoprene) or a brominated poly(isobutylene-co-

4-methylstyrene).



commercially available froma variety of vendors such
as fromBerlyn Extruders (Wrcester, Mss.), Bonnot
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(Cedar G ove, N J.) and Leistritz Corp. (Somerville,
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coextrusion line will proceed for a specified time, such as 2 minunuii of thirly

minutes, to ensure that steady-state conditions have been reached. A normal
extrusion rate is approximately 3 kg/hr. The coextruded structures may be

extruded at approximately 200°C.

[00109] A schematic diagram of an arrangemeht of a feedblock and
extruders is provided in Figure 1. In particular, Figure 1 shows a first extruder 1
and a second extruder 3 with a feedblock 5 along with variable depth
thermocouples 7. By increasing the number of layers, the impact of imperfections

in each layer of the two-layered structure will be minimized.
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[00113]

methods), and other documents cited herein are fully incorporated by reference to

the extent such disclosure is not inconsistent with this invention and for all

rubper), **NR{naturai

mhber),

All patents and patent applications, test procedures (such as ASTM

jurisdictions in which such incorporation is permitted.

[00114]

When numerical lower limits and numerical upper limits are listed

herein, ranges from any lower limit to any upper limit are contemplated.
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| ayer defects are introduced due to thinning of the
| ayers but the overall contribution of an individual
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be Iim t]ﬁ‘?,: : descriptions set forth
her ei nr%co Sﬁtgfﬁéﬁn%ﬁg{q@%ﬁgsé al?fs be construed as

enconpassing all the features of patentable novelty
ich reside in the present jnyention,. including, all
Feat urtl%e RICEHAYRS d’oﬁlé’oleeea‘ifJe&Yaé‘Q dquivheipignile hisrolayered

byt hQSpolth bbRfrided ot 188t @0D 14Rethi ch the invention

pertains.

4. The microlayered composite of claim 1, wherein the microlayered

composite comprises at least 800 layers.

5. The microlayered composite of claim 1, wherein the microlayered

composite comprises at least 1,600 layers.

6. The microlayered composite of claim 1, wherein the microlayered

composite comprises at least 3,200 layers.

7. The microlayered composite of claim 1, wherein the microlayered

composite comprises at least 6,400 layers.

8. The microlayered composite of claim 1, wherein the microlayered
composite comprises a plurality of layers, wherein the layers have a

thickness of from less than 2.

9. The microlayered composite of claim 1, wherein the elastomeric

composition comprises units selected from isobutylene, isobutene, 2-
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1. A mcrolayered conposite conprising: (a) an
we@b@swhotseTi ¢ conposition; and (b) a high barrP&r/us2004/028105

thernoplastic resin. 2. The m crol ayered conposite of

claim1, wherein the mcrol ajgered conposite conprises

at least 25 layers. 3. The m crol ayered conposite of

claim1, wherein the mcrolayered conposite conprises

at | eagtth¢R0-busyier SS-méthyhebuid), obayerhdAd-bewRgsiltitnale, 2-
claim1, wherein the mcrolayered conposite conprises

at | eduttergomethy siny] ether, ndengs uppirpehzlyilepapesne ot-grethyl-

clai m4l ' ey L & yer OTRGSH.t onpr. i )
R S S T N e C O S
of cl alimethyl-\file¢el n Hek@digneGr AyalopeddieagNPsipéyRne, styrene,

conprises at least 3;200 |ayers..7. The .m crol ayered
conposiHogyreas.a | Iﬁ?‘fbpxmﬁﬁ, n ipgneniaado|indeaee dletivatives, a-
conpo I Se . S-and: p-HhS

mcr olsrg%/tg?’%g o h%olzllett%glslct?f?r @%{’ a’lgi’rrrfi %yivs\%g{gf nantﬁ h2 ylstyrene,
m cr olaaderee-butysgyreset e conprises a plurality of

| ayers, wherein the |ayers have a 'thickness of from

| ess than 2. 9. The mcrol ayered conposite of claiml,

waer eithe! BEicRIARIITIhH0sHO MR SEAIP N ,C QRS € thel Nidsfomeric
sel ected fromi'sobutyl éne, isobutene;” 2 WO 2005/ 044557
PCT/ US20p04i0i2s toBprigs Gueb slisodlefitbddraed unfs.- met hyl - |

- but ene, 2-nethyl - 2- butene, 1-butene, 2- butene,

met hyl vinyl ether, indene, vinyltrinmethylsilane,

hexeneshed thRfdMblered composite of claim 1, wherein the elastomeric

composition comprises halogenated C, to C; isoolefin derived units.

12.  The microlayered composite of claim 1, wherein the -elastomeric

composition comprises alkylstyrene derived units.

13. The microlayered composite of claim 1, wherein the elastomeric

composition comprises units derived from a terpolymer.

14.  The microlayered composite of claim 1, wherein the elastomeric

composition comprises units derived from an ethyiene-propylene rubber.

15.  The microlayered composite of claim 1, wherein the elastomeric
composition comprises units selected from the group consisting of at least

one of ethylidene norbornene, 1,4-hexadiene, and dicyclopentadiene.

16. The microlayered composite of claim 1, wherein the elastomeric
composition further comprises units selected from the group consisting of
at least one of natural rubbers, polyisoprene rubber, styrene-butadiene
rubber (SBR), polybutadiene rubber, isoprene-butadiene rubber (IBR),
styrene-isoprene-butadiene rubber (SIBR), ethylene-propylene rubber,



1- pentene, isoprene, butadiene,

2, 3-di net hyl - 1, 3- but adi ene, nyrcene, 6, 6-
waleowsHimpb? f ul vene, hexadi ene, cycl opent adi ene, PCT/US2004/028105

pi peryl ene, styrene, chlorostyrene, nethoxystyrene,

i ndene and i ndene derivativesy a- nethylstyrene,

o- net hyl styrene, mnet hyl styrene, and p-nethyl styrene,

and p-tert-butyl styrene. 10. The m crol ayered

conposétheleaé-pedpidite-tiensheibbén (RETEMY| @slea®8r ERDM, polysulfide,

conposition conprises C4 to C/ isoolefin derived

uni t s.nifrile TrEber ¢ PEPRIRICe doX8Rp dslXRersf  pplalisebutylene-co-p-

wher ei t onmgy 0S| bl & ri ses ‘
nal ogenst oD, " CHalenfiel T et LS Mk 3 P mstpgene),
m cr ol polefisbugdeneasi-¢yelaientliing), 1halofeatidn goisobutylene-co-
el ast orreifimc 3,orrposi tion conprises al kyl styrene

der i vedclficpadiens), ThePAlvEsAUAYER%EP-BORISHSICOR-BrthyIAYRIC),
1, wh i el asto ' --&ﬁ§ﬂ§%§'_' A1

uni t sq{cfgé \I/% 8f rom a {Tg?llgglfglrrer . 1é46 is% gﬁfgn!ggrdoﬁlgglg}%ydrene)’
conpogidlp(ismbutylaiemolisoprbes-ed-atytdne), ehalsgemed qoly(isobutylene-
conposition conprjses units deriveg,fr m an X

ot hy | EESBRISPS PoRE tobber . 15, PR GipRytsIeRgwpdgoprene-co-u-
conposhé@yRiyréded! M Lhalbb&lagldn h%oﬁ‘éﬁ%&%ﬁbgzo-iso rene-co-o-
conposition  conprises units selected fromthe gr&hp

consi gnéthylstfrens), and asitxturemibersbf.et hyl i dene nor bor nene,

1, 4- hexadi ene, and dicycl opent adi ene. 16. The

m crol ayered conposite of claim11, wherein the

ql7ast O imkicrolBRRES icohPasitd! I ¢fh @Iai ONPrwis@sinUhd Shigh barrier
sel ected fromthe group consisting o at |east one of
nat ur dhermaplastie ’resgblsweggmdér@n ithgpgrenp consisting of at least one of

styr eg%}e}b%h@%cﬁg}g r Ug e?n%ﬁg%: Rdyhadhgne rulbRh2),

i sopr ene ru

st yr epelylrepnetheleheddistingide (nidbrs6,6) SbBIRhexamethyleneazelamide
et hyl ene- pr opyl ene ruhber, 2005/ 044557

PCT/ uélzﬂemfﬁ)‘%sl% eelEhexpmsHy snesbprEnkedi ene (YBR6,10),

( EP%#@kﬁﬁétﬁglegﬁ%ﬂgﬂﬂﬁlﬁl {4}2(%};6, 'TT} rdnki€ el RBRdensation

propylerée oxide p rs, poly utyl'ene-co p-

met hylpredugt efEl)-ammehoglenatoéclacid (nylon-11), and mixtures thereof.
pol y(i sobut yl ene- co- p- net hyl styrene),

18. The microlayered composite of claim 1, wherein the elastomeric

composition comprises a processing aid selected from at least one of

paraffinic oils, aromatic oils, naphthenic oils, and polybutenes.

19.  The microlayered composite of claim 18, wherein the elastomeric

composition comprises 2-20 phr of the processing aid.

20.  The microlayered composite of claim 18, wherein the elastomeric

composition comprises 5-15 phr of the processing aid.

21.  The microlayered composite of claim 1, wherein the elastomeric
composition comprises a filler selected from the group consisting of at

least one of carbon black, modified carbon black, silicates, exfoliated clay,



pol y(i sobutyl ene-co-cycl opent adi ene), hal ogenat ed
pol y(i sobutyl ene-co- cycl opent adi ene),
w@iogpssebut yl ene- co-i soprene- co- p- net hyl st yr ePel/ps2004/028105
hal ogenat ed
pol y(i sobutyl ene-co-i soprene4eco- p- net hyl styrene),
pol y(i sobutyl ene-co-i soprene-co-styrene), hal ogenated
pol y(i sobutyl ene- co-isoprene-co-styrene),
pol y(i pmhutlyl exfelianal ickypraodified- exfolmedydlst, yroaed partially
hal og en:gf g y i sobut yl ene-cq-i soprene-co- a-
met hy| SHOHARL rlay oand ixRires bsteoker eof . 17. The
m crol ayered conposite of claim1, wherein the high
barrier thernoplastic resin is selected fromthe
F@oup Tha sirmdrbhagerecﬂ edmpesitst ofnelaph 1poly@apr ah@célastomeric

nyl on IaurIIactam nyl on- 1
E)o?/yhe%}j\%@f{ Eﬂﬂ% 5%lﬁ106lgng %gglgnsebacg:fi from the group consisting

pol yheyapeidly snesz shidi @glfuﬂ-ﬂé@eerboﬁl ds, metal oxides, metal
pol yhexanet hyl enesebacanm (nylon-6

pol yhecadetdmplexes| fiiytacida) paroxidey, didntnes; and Mixtared thdreof.
condensati on product of 11-am no-undecanoic acid
(nylon-11), and m xtures thereof. 18. The mi crol ayered

CBMPOSThE Micralh@iréd ]oonﬁJ'(‘)@R@' &F tchBmel1ast AR Ghe high barrier
conposi tion conprises processing ai d sel ected f ?

at | edberngopdasyie reqyarSaﬁeiqctﬂdcfr@nlthe group reansisting ofsat least one of

Composi tstsPety 1y ASRTRGL AHBRITT ol MR RS S o

conmpospdlygmideonpri ses 2-20 phr of the processing aid.
20. The m crol ayered conposite of claim18, wherein
the elastoneric conposition conprises 5-15 phr of the

ri|400(:“515ﬂen @foqaye?e;% C H&)ogl"tec rcﬁl %Ya%eq C\Qﬁ@?lilotrgﬁe q{igh barrier

aiml erern astoneric cohposi
conpr ithemopldstit | sinse lperhexbility oin thbovg rihep oforlsd sdlasfgneric

of at |east. one of car ack i fjed carbon
bl ack, °°§}H°F‘&18f12’¥ aé%?’b?’f)g?féd‘ evtailto%tz&?@/ 044557
PCT/ USZOO4/ 028105 40 partially exfoliated clay,

modi fied exfoliated clay, nodified partially
@zf ol iTheednictodgyeredndompgrsiter e tlagmedf .wherein the high barrier

thermoplastic resin is selected from the group consisting of at least one of
poly(trans-1,4-cyclohexylene), poly(trans-1,4-cyclohexylene succinate),

poly (trans-1,4-cyclohexylene adipate), poly(cis-1,4-cyclohexane-di-
methyléne} oxlate, pdly-(cis—1,4—cyclohexane-dl-methylene) succinate,
polyethyleneterephthalate, polytetramethylene-terephthalate, and

polytetramethylene-isophthalate, and mixtures thereof.

26.  An article selected from the group consisting of at least one of innerliners,
innertubes, and air sleeves comprising the microlayered composite of

claim 22.

27.  Anair barrier comprising a microlayered composite comprising:
(a) an elastomeric composition; and

(b) a high barrier thermoplastic resin;



22. The mcrol ayered conposite of claim1, wherein the

el astoneric conposition conprises a curing agent
w@edoso¥4ss7 from t he group consisting of at | eaBCT/U8®040628105

sul fur, sulfur-based conpounds, netal oxides, netal

oxi de conpl exes, fatty aci ds41 peroxi des, diam nes, and

m xtures thereof. 23. The m crol ayered conposite of

claim1, wherein the high barrier thernoplastic resin

i s sel whéreth fheodtadtdrgertly obRp6SItish Shi Ye dliglabatrR@aherMioBlastic

of a polyester, a poly(vinyl alcohol), a )

pol y (ViR EhBUGE Rlayeed edextmdad to piognseaihf gucrolayerefirremposite.

m crol ayered conposite of claim 1, wherein the high

barrier thernoplastic resin's perneability is bel ow

tX8at Ofhd diebatiasofviEm 27, wigrgiashd invrolayerad tamibositedomprises

from ab?utbf %o about 1000. 25. The m crol ayered

conpost{eShe> BYEPm 1, wherein the high barrier

thernoplastic resin is selected fromthe group

consi sting of at |east one of

26} y ( tFreeresr Bardermofallamedd ivareedin the microlayered composite comprises

pol y(trans- - cycl ohexyl ene succinate), poly

(trand? ‘?a&t-@ﬁ%%%xw ene adi pate),

pol y(ci s-1, 4-cycl ohr xane-di - nethyl ene) oxl ate,

pol y-(cis-1, 4-cycl ohexane-di - net hyl ene) succi nat e,

B0l y etThel ednaraeraqsieidial 24t avherein the microlayered composite comprises

pol ytetra | ene-terephthal ate, and

pol yt é‘iegﬁom?}éeﬁse-i sopht hal ate, and m xtures thereof.

26. An article selected fromthe group consisting of

at |least one of innerliners, innertubes, and air ]

Sl eev ddecdmhsrniariofglaime Tnivderstin {heraigrelaygsess farapasite comprises

clai my22. «A7600A9y&s ! barrier conprising a mcrolayered

conposite cérrprl%l ng: (a) an elastoneric conposition;

and (b) a high barrier thernoplastic resin; WO

3805/ %557 PCT/ US2004/ 028105 41 wherein the .
ast dREATPAEHHOS S o> Bhgrehhernigrelpirsd eqmposite comprises

ther mypleagti Mo layepsi N are mcrol ayered coextruded to

produce the m crol ayered conposite.

33.  The air barrier of claim 27, wherein the microlayered composite comprises
at least 6,400 layers.
34.  The air barrier of claim 27, wherein the microlayered composite comprises

a plurality of layers, wherein the layers have a thickness of from less than

21.

35.  The air barrier of claim 27, wherein the elastomeric composition
comprises units selected from isobutylene, isobutene, 2-methyl-1-butene,
3-methyl-1-butene, 2-methyl-2-butene, 1-butene, 2-butene, methyl vinyl
ether, indene, vinyltrimethylsilane, hexene, 4-methyl-1-pentene, isoprene,
butadiene, 2,3-dimethyl-1,3-butadiene, myrcene, 6,6-dimethyl-fulvene,
hexadiene, cyclopentadiene, piperylene, styrene, chlorostyrene,

methoxystyrene, indene and indene derivatives, a-methylstyrene, o-



28. The air barrier of claim27, wherein the

m cr ol ayered conposite conprises at |east 25 |ayers.
wWQ@200500s5R1i r barrier of claim27, wherein the PCT/US2004/028105

m crol ayered conposite conprises at |east 400 | ayers.

30. The air barrier of claim27, wherein the

m cr ol ayered conposite conprises at |east-800 |ayers.

31. The air barrier of claim27, wherein the

m cr ol mytyBoremayp osinisthydsyene seand ap-thethgltyler@00and  p-tert-

| ayers. 32. The air barrier of claim27, wherein the

ni-cr ol BfESEEConposi te conprises at |east 3,200

| ayers. 33. The air barrier of claim27, wherein the

m crol ayered conposite conprises at |east 6,400

|38y er sSThe34ir Haeriai of belaim e27,0fwhelein nh2 7 elavdoatesic n colposition

m crol ayered co site conprises. a plurality of

| ayer Sc,ongl,mgp%ﬁﬁ{E{)ﬁélspgl);gpgeﬂg%urgtst hi ckness of from

less than 2. 35. The air barrier of claim27, wherein
the el astoneric conposition conprises units selected
f37om i'Bebuity lbarrésr 0§ otdeinen?], hemtimythe| ebstbewec composition

3-net hyl - | - but ene - et hyl -.2- ene - but ene,

> but GG PRI Cr Biraroos aiyed uitt.

vinyl trimethyl silane, hexene, 4-nethyl-I|-pentene,

i soprene, butadiene, 2,3-dinethyl-1, 3-butadiene, -
BB cenldie @ire biriret RY| clpig v&he wheteaix aldi eplestomeric  composition
cycl opent adi e Riperyl.ene. styrene, chlorostyrene,

met hoxcfl)g'p?lrsgsnaggyifﬁag%e%gﬁsflmﬁl éne derivatives,

a- net hyl styrene, o WD 2005/ 044557 PCT/ US2004/ 028105

42 nmet hyl styrene, mnmethyl styrene, and ) .
et hhies ifr bawier gpf gaine 27" Biliespns t the eplastomgric Tpempgsition
barrier : Is . el 5@}%] astoneric
conpo;%io{n:bglﬁ%@é{r?pdr%lﬁggs ?J{T%%rﬂ |§1J(')ol efin derived

units.

40.  The air barrier of claim 27, wherein the elastomeric composition

comprises units derived from an ethylene-propylene rubber.

41.  The air barrier of claim 27, wherein the elastomeric composition
comprises units selected from the group consisting of at least one of

ethylidene norbornene, 1,4-hexadiene, and dicyclopentadiene.

42.  The air barrier of claim 27, wherein the elastomeric composition further
comprises units selected from the group consisting of at least one of -
natural rubbers, polyisoprene rubber, styrene-butadiene rubber (SBR),
polybutadiene rubber, isoprene-butadiene rubber (IBR), styrene-isoprene-
butadiene rubber (SIBR), ethylene-propylene rubber, ethylene-propylene-
diene rubber (EPDM), maleated EPDM, polysulfide, nitrile rubber,
propylene  oxide  polymers, poly(isobutylene-co-p-methylstyrene),
halogenated poly(isobutylene-co-p-methylstyrene), poly(isobutylene-co-
cyclopentadiene), halogenated poly(isobutylene-co-cyclopentadiene),

poly(isobutylene-co-isoprene-co-p-methylstyrene), halogenated



37. The air barrier of claim27, wherein the

el astoneric conposition conprises hal ogenated C4 to
w@2005m0352f i n derived units. 38. The air barriBCT/082004/028105

claim 27, wherein the el astoneric conposition

conprises al kyl styrene deriv#d units. 39. The air

barrier of claim27, wherein the el astoneric

conposition conprises units derived froma

t er popyigisobdtylentha- iabprebacm-penetbylstykajebn 2 polyisebetyiene-co-,

t he el astoneric,_ conposi nlts derived

|
(rom TSRy baiGewasAer . POTCsORY e Spighpepp-co-
of cl gjyre W%@dﬂﬁtﬁaﬁ: -&-RSbenRESH a-ﬁe@ipgf;)g&ﬁéan halog?nated

conprlses uni Sel ected fromthe group corsistin

at | epely(sobutyleneatokigdprdeneo-nondibylsiyrane), landmmmc:h thaepf,
and di cycl opent adi ene. 42. The air, barrier of claim

27, wherein the elastoneric conposition further

§PNPr THeSaitPartier S£EI8RE 09, Jvﬁé}@ihttﬁ@h@h%@n&%éﬁﬁépww%sm is
at |east one of natural rubbers, polyisoprene rubber,

st yr esddepigt aldpmnther griobp rcopssm)g of 9| 19astitod ehpolyatriyelagtam

Ibi? g(r:iﬁgﬁgn%zadlcﬁ %gf gﬂ?{a @F’é 1@3 é ﬁ%@m%eﬁdIPMIde

et hyl oGy | ene- o@ﬂ%xﬁxﬁ@th renéelielamlde mal eat e¢nylon-6,9
EPDM @%gl ysuI fide, n::ii rile rubg pr opyl ene ox:édy )

pol yneekyhepansthyle B@ﬁ@b%qaéh@ co- p- et hyl styrene), (uylon-6, 10)
hal t
R R L —

pol y( psxeinat yf Blnemﬁm-myiebajmcmﬂ (Iﬁllhﬁj)-l 1), and mixtures thereof.
pol y(1 sobut yl ene-co-i soprene- co- p- net hyl styrene),
hal ogenat ed WO 2005/ 044557 PCT/ US2004/ 028105 43

2p! y(Tﬁé’be‘rybmr COr IHART &7e- &Rer@in”%@%l%t?ﬁl@ﬂ@) composition

pol y(i sobut yl ene- co. | sopf ene- co- st yrene
hal ogmmpnsbspmpg,((qem’ugjaydl ehetalfromopr lead - @w- 06 pymifing) oils,

po g( i S e ROl SR ety hidhes. Y StYTene)

poly(lsobutylene co-isoprene-co- a- nethylstyrene) and
m xtures thereof. 43. The air barrier of claim 27, -
4ther eThe taie barger tafr clagm therwisptins the alastomerie composition

comprises 2-20 phr of the processing aid.

46. The air barrier of claim 44, Wbereln the elastoemeric composition

comprises 5-15 phr of the processing aid,

47.  The air barrier of claim 27, wherein the elastomeric composition
comprises a filler selected from the group consisting of at least one of
carbon black, modified carbon black, silicates, exfoliated clay, partially
exfoliated clay, modified exfoliated clay, modified partially exfoliated

clay, and mixtures thereof.

48.  The air barrier of claim 27, wherein the elastomeric composition

comprises a curing agent selected from the group consisting of at least one



selected fromthe group consisting of -at 'l east one
of polycaprolactam (nylon-6), polylauryllactam
w@ eopsoms532) , pol yhexanet hyl eneadi pam de  ( nyl oPeBUS)004/028105
pol yhexamet hyl eneazel am de (nyl on-6, 9),
pol yhexamet hyl enesebacam de ¢hyl on-6; 10),
pol yhexarri et hyl enei sopht hal am de (nylon-6, |1P) and
t he condensati on product of 11-am no-undecanoic acid
( nyl oreflaylfurasidfumbesedr @snpioneds ahetaldexidash enetilroxtider edrgplexes,
of cl m27 wherei.n the.el astoneric sition
conpr | aﬁidﬁ’r%eé%’gg?sn laﬁil%essﬁcg@f’@l’fe? ﬁ’(?g‘ép | east one

of paraffinic oils, aromatic oils, naphthenic oils,
and pol ybutenes. 45. The air barrier of claim 44,
vilfer ei’hhe hig bairies 06 ﬁbrm @7cohpresi thee dwgh bamprrihsmso;ﬂaﬁm resin is

el i meetih BRET ¥ R oo 6F Bt oot o polyester, a
conpr 'fﬁﬂ? varryl 51@@1%1% f pol@InH e %ﬁﬁiri@l@) ahd a phlyamidle air

barri ér claim?2 wherein the el astoneri ¢
corrp03|t|on conprises a filler selected fromthe

f. b bl . =
%%)gufl'lgh %ﬂé ?)%frfég claﬂ’ﬁ 2L7eﬁr§18re%rés eqéﬁl? g)%[rg:l(r) glaera%gt}’stlc resin's
par t i gekyrealdifyoisitaled titl @Y thereliiohReic vhokitiof thyCh ®otor of
nodi fied partiall gpexfol iated clay, and m xtures

t her edfom apoutBg ahput 1980+ i er of clai m 27, wherein the

el astoneric conposition conprises a curing agent
selected fromthe group consisting of at |east one WO
3005/ 0e56i7bRGE oSANNN2 AR IOEN tlfléfhrgh lﬁmﬂlérl.thermoplastlc resin is

sulfur bas d conpounds, netal. net al
corl SE8E R JHeagici, CHERHRE dals o damionEsSr AN (rans-Ld-

m xt UE?&OBB@H&Q& %cﬂ?(traﬂl? 4%}’013?%5{91‘(33& sﬁémﬁtﬁ' ri‘ﬂol?y7(trans-l 4-

wherein the arrier th ernopl astic resi
sel ectCEdOh@i}’ﬂﬁrteh edigrielp pelytes-d14- cug:lmifexame ﬂlemsthybne) afxlate,

a polye in oh a poly(vinyl ene
chlpor %8@3 &:ls,a%‘fg Cé’@%h%ag&%@ ?@8 ‘%he air pba?ls i er yofSuccmalte
cl ai mpaethiytepietidphtiitatd)i gh payicduameti&mRnBlepRhhRte, and

resin's
polytetramethylene-isophthalate, and mixtures thereof.

52. The air barrier of claim 27, wherein the air barrier is selected from the

group consisting of at least one of innerliners, innertubes, and air sleeves.

53. A process for manufacturing a composite article comprising the steps of:
blending an elastomeric composition and a high barrier thermoplastic resin
to form a blend;
melt-processing the blend; and

microlayer coextruding the blend to form the composite article.
54.  The process of claim 53 further comprising curing the blend.

55.  The process of claim 54, wherein the curing comprises a curing agent

selected from the group consisting of at least one of sulfur, sulfur-based



pernmeability is below that of the elastoneric

conposition by a factor of from about 3 to about
wQa®8/044537 The air barrier of claim27, whereiPCT/I82004/028105

high barrier thermoplastic resinis selected fromthe

group consisting of at |eastsone of poly(trans-1,4-

cycl ohexyl ene), poly(trans-1, 4-cycl ohexyl ene

succinate), poly (trans-1,4- cycl ohexyl ene adi pate),

pol y( Cé(ﬁnﬂolﬂ'rdQ,VﬁqEﬁh %%ﬁ@? ALy |c§ﬁ%)ex@§(|f§ﬁ§a acids, peroxides,
pol y- (ci s- 1, 4-cycl ohexane- di - met hyl éne) “succi nat’e,

pol yetdlnyahmmt ancepintiras teegof.

pol yt et ranet hyl ene-t erepht hal ate, and

pol yt etranet hyl ene-i sopht hal ate, and m xtures thereof.

5%. Thendipfodeay 6f Elain®f53C hierBir? the M\ﬂ'gﬁr&!nnerttﬂSm%plastlc resin is
barrier is selected fromthe group consi sti n?

| east sphestest ftoarnetm i gtews congisting wbeat, leagidond of o @ely@ster a

53. A nufa tur| c i.te art.icle
compr  BIGTEN e Shalla B PSR bR TR S
conposition and a high barrler t hernopl astic resin to
forma blend; nelt-processing the blend; and

M7er ol By Prassesof glaim o3y ehemia e gty bamer Heermonissts fesin's
arti Cl;?e'rm gl:?ih‘?y-rngbe?i\g(f%?cts fgile Ez@'tc{ﬁ]e??é éo%cﬁ(ﬁﬁ{on b}& P facr:;[]or of

conpri‘sing cu € process
54, whigsmiabotiiBtocabounpp0Oonpri ses a curing agent

selected fromthe group consisting of at |east one of
sulfur sul fur-based WO 2005/ 044557 PCT/ US2004/ 028105

Conﬂ%ugl%%ess”ﬁ{ aki Bd@ﬁareﬂpﬂél hlgﬁ'bq idr & fastic resin is

fatty aci per oxi i am nes, m xt ures
t her ecklectd. fiohe ti gunzps cofisigtingi of 58, leMmml of tpoty(trangal 4~

or oup welegrery: Bol s ferlgngSiime Siphyel iy (gans-1.4-
pol y( Wy@hdhe?%l@ﬂ’eh Qldlpated, RIINEHL NYlceIBh&AhOMi- Qﬁ:)hylﬁﬁgl &xlate,

pol yam de process of claimb53, wherein th
hi gh mely-(as- lt%@fc&nipxmdldnetbslene)s perneability |%1ccmate

be' OW Al dEpifhAREC T 151t ePhthal RS O and

polytetramethylene-isophthalate, and mixtures thereof.

59.  The process of claim 53, wherein the microlayered composite comprises at

least 25 layers.

60.  The process of claim 53, wherein the microlayered composite comprises at
least 400 layers.

61.  The process of claim 53, wherein the microlayered composite comprises at
least 800 layers.

62.  The process of claim 53, wherein the microlayered composite comprises at

least 1,600 layers.



fromabout 3 to about 1000. 58. The process of claim

53, wherein the high barrier thernoplastic resinis
w@ed0so¥4s87 from t he group consisting of at | easpCDNB2004/028105

pol y(trans-1, 4- cycl ohexyl ene),

pol y(trans-1, 4-cycl ohexyl ene4succi nate), poly

(trans-1, 4- cycl ohexyl ene adi pate),

pol y(ci s-1, 4-cycl ohexane-di - met hyl ene) oxl at e,

Psd. Y - (The plocdsscofelapmessandebin Rt RR e BetRpdIat Bomprises at

pol yet hyl enet er epht hal at e,

pol yt eleastiFet (R lagete- t er epht hal ate, and

pol yt et ranet hyl ene-i sopht hal ate, and m xtures thereof.

59. The process of claim53, wherein the mcrol ayered

aginposThepmoaprdfsttmat, whee#t the iceygresed @pokhi€ comprises at

process of c¢|laimb53, wherein the mcrol ayered

conposietd O Y4¥s at |east 400 layers. 61. The

process of claim53, wherein the mcrol ayered

conposite conprises at |east 800 | ayers. 62. The

5o ¢ e SEhaprocessi afickBm Saheheram tHeemitralaydred esraposite comprises a

conposite conprises at .least 1,600 |ayers.
20081 CHMGHD P CRD DOAIBR BE06yoih dags 2 thikmiss G diam dgss than
clai mf3, wherein the mcrol ayered conposite conprises

at |east 3,200 layers. 64. The process of claim 53,
wherein the mcrol ayered conposite conprises at | east

400 | ayers. 65. .The,prace of, claim53, wherein the
oL oA BT comarid R kBTN et Sttt BrodlosTp) the pldtess
| ayer sof vhahebd delRiddayens tﬁ@Vng@p_tJHnﬁKﬂﬁ%%foﬁt fig8Mone of
|l ess than 2. 66. An article conprising the

m cr oliBgeshaerscivpgrbdics.ang e dlaeses-by t he process of
claim54 selected fromthe group consisting of at

| east one of innerliners, innertubes, and air

$l7eeves. tire comprising an air barrier comprising a microlayered composite

comprising:
(a) an elastomeric composition; and

(b) a high barrier thermoplastic resin.

68.  The tire of claim 67, wherein the microlayered composite comprises at

least 25 layers.

69.  The tire of claim 67, wherein the microlayered composite comprises at

least 400 layers.

70.  The tire of claim 67, wherein the microlayered composite comprises at

least 800 layers.

71.  The tire of claim 67, wherein the microlayered composite comprises at

least 1,600 layers.



67. Atire conprising an air barrier conprising a

m cr ol ayered conposite conprising: (a) an elastoneric
W@ o09posissT on; and (b) a high barrier thernopl BGI/U82004/028105

resin. 68. The tire of claim67, wherein the

m crol ayered conposite conpr4ises at |east 25 | ayers.

69. The tire of claim®67, wherein the mcrol ayered

conposite conprises at |east 400 | ayers. 70. The tire

oR. cl ditie 6ire ofMaRiRI 67, tWiRrdth ah® vl Bdralosgasdsite comprises at,

conprises at |east 800 layers. 71. The tire of claim

67, wHERE3r200H®YSs-cr ol ayer ed conposite conprises at

| east 1,600 [ ayers. WO 2005/ 044557 PCT/ US2004/ 028105

47 72. The tire of claim®67, wherein the m crol ayered

genposiheticoopriair H7atwherdieald nicidldY eteaaly edrspositd. comipeises at

tire of claim®67, wherein the mcrol ayered conposite

corrpri1§%°§62i{001?3@&°st 6,400 | ayers. 74. The tire of

claim67, wherein the mcrolayered conposite conprises

a plurality of layers, wherein the |ayers have a

t78i ckrBestiof of chum| s svlitehein th@ .mittolaykined composife cdnapnises a

67, '-wherein.the air barrier is selected fromthe

o bup PGS 8 Faigrsopherph b divesh 52t & THRERSP R less than

I nnertypes, and air sleeves. 76. The tire of claim67,

wherein the elastoneric conposition and the high

barrier thernoplastic resin are mcrol ayered

0798 Xt r’iun%etqret gf 851%9 %9,ew£1Qr%in {Heca{ig lb%%leerrelg s&%&%g SiJrcgn‘ie ‘the group

consisting of at least one of innerliners, innertubes, and air sleeves.

76.  The tire of claim 67, wherein the elastomeric composition and the high
barrier thermoplastic resin are microlayered coextruded to produce the

microlayered composite.



