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Compositions exhibiting low gas permeability performance (i.e., functioning as a gas barrier)
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One embodiment of the invention relates to a layered construction comprising at least three
layers, one of which layers comprise a fluid permeation prevention layer having an uppér and a
lower surface, at least one thermoplastic layer in laminate relation with at least said fluid

permeation prevention layer Jower surface, said thetmoplastic layer comprising a ﬁlm-fonning

semi-crystalline carbon chain polymer having a glass transition temperature, Tg, of less than



One enbodi nent of the invention relates to a |ayered

construction conprising at least three | ayers, one of
woehbwshsizmyers conprise a fluid perneation preveariusze/060270

| ayer having an upper and a | ower surface, at |east

one thernoplastic layer in lamnate relation wth at

| east said fluid perneation prevention |ayer | ower

surface, said thernoplastic |ayer conprising a

filmform ng sem -crystalline carbon chain pol yner

havi ng a gI ass transition tenperature, Tg, of less

ﬁora gsgg OC and said third | ayer conprising at

W " Grind Fﬁ“’g irjioyen eompritiheat Jeasttvee Bighn disii robbid; Wihekein said fluid

pareedtiont présntid QL ses

c%e%;l)os&rl onuﬁ gi&?ﬂﬁdn%ﬁségf‘%"ﬁ%gﬁ HPSW'OEa}é"gFlﬁcqneﬁf peffueation
&~ ehrpe/pn seeconHgrHGOT G)or REs a@)l a %udg@ %ﬁd@&%f@to 500

%ﬂf&f@g .900 MP
%u?%slr co npl(i)gaw% d’% i |°§W@‘%‘g( 9}3 a%\lFaSF Wby W@s};‘l’lﬁ’}md on
ptgh'fvexgltg &6t p@lymbrecompxbmion Vet o astQdne ttﬁtﬂn«ﬂﬂﬂsﬁfd‘%ﬁm component

t ne rgopl asti'c resin
hg“?“ﬁﬁ%ﬁéﬁ“é b e G5 B i et o 000 ot s v
s @ogiplug @ﬁ:mdr@ ﬂmn?S(E)EMPé.} Fatgth (xﬁin gﬂenpfs slal‘ﬁc?é A 12 group
whi ch resin

re than 5
corrp nen}% ! | S S§T ec’tpng' %Iorfﬁ“tsh W‘Blﬁ’p‘e@é’nwlgmﬁm}ry@tc resins,
P‘Hb‘f“%\??ﬁﬂ% collplegemesins, [jbbxyxeﬂmseindﬁxﬁﬁb bems, s (B helidasd 19% by weight,

bﬁs&ﬁbﬁl&e | e’ resins, i nyl resins,
| I ul os@r%@%gﬁg %Ql%% or 8I§P°ﬁ‘§?° %3% &6 glastomer comppnent

?W ay pir p@ggaponlqge,ﬁiggnt vlghaghthan Zjaﬂﬁacdﬁ:ﬂv&ﬂ*%e&cﬂﬁ@ @8 O hd a

Yaﬁn O b f .at | east one, el astoner
s OB QS m RSO R i, P Gupmorest i selesn e e

g*g}*&g‘m?s@@z g:fzc cxbbecsnmd W?’*‘“’?ﬁ“;ﬁ*‘%*g‘g“‘ ha6k eélm):?x?ﬂxﬁné‘mbbcm
Slefbgs?g%grgocoﬁg%%t% %ébbg gg?’%’&’bP% n}i"‘m:% TgtbeRp actyl rubbers,
‘c‘;&%%? ad; ﬂi:gnmfasttﬂ ielgsiamars, ﬁb:mrt]ﬂ ambiht (A)@(B'? gfldtlbf’c i eﬁe‘ri‘aﬁw g?dsﬂle
ST AR S G St e

Wﬁiﬁfﬁﬁ% gfein e qlastoiner @mpommoqm s d fod hlmm 'sﬁteh as 2
d e unt o t he conponeht
(A)ﬁﬁé’ﬁ'ge‘mﬁ‘“ fé‘gk‘n%‘%“ﬁ 1‘?%52 FRSE qompapenti(An iB @i ivjymer

ekithiyend @ggtgfﬁﬁyﬂgo?smﬁossﬁsm% s m
di sper sed Bhed vul c'anlhf%éres’f‘glf’%‘na‘%\ée lafiogy; ‘é‘%d’i’?ﬂqdﬁ@lméheswe
C‘E‘H’ﬁ%‘@n oF hyea lquier fo mwévetﬁeé)ondﬁgmbrﬁﬁx&ﬂ Jayeks$ ﬁxblﬁdm% bonding of
the HERRPHRc to I(]JP ‘ﬁmﬁ)ﬁnrco osi tion. oF

bondi ng of t P & Py a&‘éf"?“f""l‘%ﬁy@ﬂ@@)h}ﬂ)of&
P’%eﬂéaqcﬂ?er(s) on Whl ch t hey are applied or to which

ti can .i ncl ude an adhesi ve
cﬂ’ﬁ%%‘?f"?f%ﬁ’ BRTVRLY s dp A e bosemen bowienmd
thermroplestin fils taper bmshe lSls'facd ofcthe Sheiher BORE 8 Qir ShanttRfand where the

nﬁdﬂlﬁ{e{'aﬂl | uid permeation prevention
1 | ayer an /g?gwg%aggrcas ?ﬁ@}’ "&mﬁﬁ@&ﬁﬁm*’é‘l‘i?lml&gm&d

copolymer of an isoolefin and a pata-alkylstyrene, and the thetmoplastic film comprises a
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example, low density polyethylene. In another aspect, the invention relates to a hose comprising
the improved vulcanizable layered construction.




In a preferred aspect, this invention relates to a
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~ produced, for example, using dynamic vulcanization, as disclosed in EP722850B1. In a further
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woan/058238h as "conprising” and "conprises,” aBCWaiISk008860270
"have," "having," "includes,” "include" and
"including,” and variations thereof, neans that the
named steps, elenents or materials to which it refers
are essential, but other steps, elenents or materials
may be added and still forma construct with the scope
of the claimor disclosure. Wen recited in describing
the invention and in a claim it neans that the
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Elastomer as used herein, refers to any polymer or composition of polymers consistent ﬁm the
ASTM DI566 definition. The terms may be used interchangeably with the term "rubber(s)."



present in the polynmer in the polynerized formof the
mononer or in the derivative formthe nononer.

wolavssr2s3f or ease of reference the phrase " coORPTIUS2I96/060270
the (respective) nononer"” or the like is used as
shorthand. Isoolefin refers to any ol efin nononer
havi ng two substitutions on the sane carbon.
Multiolefin refers to any nononer having two or nore
doubl e bonds. i a preferred enbodi nent, the

multiolefin is any nononmer conprising two conjugated
doubl e bonds such as a conjugated diene |ike isoprene.
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comprisifig StNIbRY GRMEEY tompasing an engincering thermoplastic resin as a continuous

phase and a vulcanized elastomer as a dispersed phase. Such a composition is prepared, for

example by utilizing technology known as dynamic vulcanization and the resulting composition
is known as a dynamically vulcanized alloy (DVA); details of such a composition and its method
of preparation are described in detail hereinafier. The construction further comprises an



di fiuoropropyl, 4,4-dichlorobutyl, 4,4-djfluorobutyl,
trichloronethyl, 4,4-diiluorobutyl, tricMronethyl,
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fluid such as air and a fluid such as moisture vapor, from the innermost surface of the layered

construction through to the outermost surface of the layered construction and into, for example,

the atmosphere. Thus the high aix impermeability of an engineeting resin such as a polyamide or



conprise at |least one reinforcing filler and other

conponents such that it serves to inhibit the
woeoneswai2sen of fluids through it La the cont exPCoOfUS2E08/060270

use in pneumatic tires, the engineering resin |ayer

serves as a liner, typically at the innernost surface

of the tire construction and is referred to in the
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rubbers useful in this invention include halogenated isobutylene-based homopolymers or
copolymers. These polymers can be described as random copolymer of a C; to C; isomoncolefin
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This layer can also conprise reinforcing fibers such

as tire cords or other suitable reinforcenent useful
wonodasiosesappl i cati ons or hose applications. |fPamwus2006/060270

opti onal second hydrophobic filmlayer is not used,

then the second layer is typically a dynamcally

vul cani zed all oy (DVA) conposition as described in

detail below and is typically present in the formof a

sheet or a film but may al so be present in the form

of a tubular layer of a hose construction. If the
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described in detail in, for example, US 2,356,128, 3,968,076, 4,474,924, 4,068,051 and
5,532,312.

Halogenated buty] rubber is produced by the halogenation of the butyl rubber product described '

above. Halogenation can be carried out by any meavs, and the invention is not herein limited by
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enbodi nent, and from 15 to 0.5 w % i n anot her
enbodi nent. I n yet another enbodinent, from8 to 0.5
worbesgs12she nononer mxture is multiolefin. TheCcT/usS2006/060270
isoolefinis preferably a Cto Cl2 conpound,
non-limting exanpl es of which are conpounds such as
i sobutyl ene, isobutene, 2- nethyl-1-butene,
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mw@mwmt ofhve hddegenated rbulyb evbbgyrusefulcin titepresehtoiackntion is

At 23 SR80 g Sy ey B o
tqw-’e?l (M8 81 135 Cph Bidve 146 andsitstbomisneatontim isag@m AB it QY2 PO RIS
di

iR At ity rRRHUIE o (8L B R B SEhopi 2222 geprovided by

ﬂvz m&fa@g&r are/ps GBiowS MH auqussmtoomzﬁ ¥} I\ﬂlﬁ,&ﬂdhﬁ? &8 dN'm (ASTM
t, the s, '

haI ogenat ecc?hﬂll R>E’Exane gﬁ“rgg‘ gelogeny %&H&L‘“{’ B@‘b‘“l}gﬁ Rigpent

inyegion ﬁ@;{@b@tyl 2355 (EhtOnMDthl'(eﬁxc)al (Hﬁmhdw I&a\lédgﬂ@”ﬂ%ﬁt@lls about

t t u rubber can al so

RIS (B3l 120y %%ggug%/@menfﬁ% Sb oy 9,k e

Fgmeypom, Mchargm&ak M}dlsblawd ay b mampachifes 2054 fbllowaf MR Bbm
33@: 48%%@%5 Gn (i Nb 2136 a(hsﬁégt%ﬂ for exanple, about

anot he ﬁ%n

to about 55 i The hal ogen
A@gqhgrewﬁq gmtodipiens aif | hplogepated byl lrubler whwg%a&ea,smca&a érh@tar-

AP nBLabEE T OBAR £ a0l oy o7 2Bkl BF 0 ST s
582,333 apy 5,\0’6591@)@3than bereih by ecfadnods t In Dnd\ebod#hent, the star-
bﬁ:@éﬂféﬁ F&}'l?ulgbﬁf;@%% gﬁne{ e \c}sgtrl]hlal 25 li'? gnagg}%d f‘rﬂ#ﬂ%ﬁ’g gg;gl;crhene or
bjoek sappiymiesi For Ohrperescathe @rmqnamye)ltxod, ths mbthend YorMing IRBBBYis hét a
HeofBriona The/poR R, bioék copolymer, or branching agents (hereinafier "polydienes”), ate
typically cationically reactive and are present during the polymerization of the butyl or
halogenated butyl rubber, or can be blended with the butyl rubber to form the SBB. The
branching agent or polydiene can be any sujtable branching agent, and the invention is not
limited to the type of polydiene or branching agent used to make the SBB.
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to 37 (M. 1+8 at 1250C, ASTM 1646 and its brom ne

content is about 1.8 to 2.2 wt%relative to the
wenaspswsyl 2222. Furthernore, the cure char acPerius2i06860270

of Bronmobutyl 2222 as provided by the manufacturer are

as follows: MH about 28 to 40 dN-m M is about 7 to

18 dN-rn (ASTM D2084). Anot her commerci al enbodi nent

of the hal ogenated butyl rubber useful in the present

invention is Bronobutyl 2255 (ExxonMbil Chem ca

Conmpany). Its Money Viscosity is about 4 1 to 51 (M

1+8 at 1250C1lASTM D1646), and its brom ne content is

Inedye embotlingent, the ZBBuit %gmﬁmslttbh ei(’j B 6 halo@éhat@dﬂ?tﬁyl rubber as described
t i scl,ose nuf acturer are-
oL SR 5 B g B vl ipodens lrtedirom o
gihp masxﬁ(%aﬂ\ﬁym@&dl}’bumﬁw iﬁﬁflsoﬁﬁ@‘ , pAlypRiRBRd:, ARGk Bbber, styrene-
b&ﬂq{l b%er q*é‘/ N c Sbcr %ﬁ enat ed, br ancrljlied or
rant BYYW ﬁ%ﬁ@? DM, gthylspespropyiang rubber (EPM),
S e gm%??mgprﬁm foekd R copbfymid hm”%m’mbcan be
each inc or ate erein
pitsb s AU oR e Ehon 8 3% i s fam A axpatsdespivey,
Mwuﬁhﬁma@mSBBwﬁorﬂm@Oﬁmﬂpbﬁﬂt1on conpri si ng butyl

Px[e%?ag@rﬂelé;‘@o c%ﬂ?ng 'ys%i'eg ?%r hbl 0% Cw%gﬁég ﬁglggregafwd In Aone

ehbadimienty theHmIoS@Bed mmgam}ad Eum foBbet p'tmsa%’g %ﬂpﬂlsx% ShFSrubber,
r anc nts ereinarter
BB g3 ot 0 sy 8 o ar g o e i ppesed arot e
hapganmpmmm nddefmngi i gabamu‘s aRv4, tx.-;ats o 9133‘ s,tzklﬂzobtg M;bﬁ%" and
ru er ca ende e
e Lk e N e byT‘FFemE}P%?frfPW%@é HSBB, The
Dot Lo oo et f"‘mh g o Raiy, Mapitdly
[ e 0 e p pol ydi ene
A Sk o ¥ sl e izt R tplor beogensted by
rebirg Ot cam b blmtdhﬁwiﬁﬁﬁe bt&ylar ﬁﬂdfgaﬁaﬁdtwtgﬂau%e% Rifodth thSrHSBB The
u escri pnea anpove an
bggé g’%ﬁ%@‘ %of® 5‘}1{5‘8 |°§Pd e‘ﬂ‘é! S&&ff’a%ér@am agenty andl, the drtyentian deinot
lmwwammsmt@mmm@mp consi sting of
ol di ene, polyi soprene, pol ypi peryl ene,
i B o P S A ombrei corpbiodTalogented byl robe s
d&t::l’béti etRee &fdQWﬂo%ﬁr &"a%ﬂ@dléﬂé pektfall Mdrogenated polydiene selected
hglene ropyl ene rubber OBP

P ’amgé?ﬁwsmbhﬁadama pelyigensane poispiperEens, wiugal eibber,

sb‘l'eﬁCkxtaﬂﬁﬂOhW\S&{ SethyfRfd-p6PyRAE Hich@ ubiRer, Pl SHtkng"
he total npnoner co %*gbr{t in w% t Becall% E%ater and

S5 SO ey P, Ry y Polgienss ol be proseaty deted Pmibg ota
nenomd cenikentin 4% aypReally gpdafiér thith bR 10ANYL, iHeRatNERIEREE3 Y 3 wiss,
05&% 04Q0?98%§d butyl rubber used herein is

ogenat’ed.””I n one enbodi ment, the hal ogenated
fs bemmenial modbedimbns tof IHSBBbRRERI (" HSBRIt GRARh %@%r&m%lftw k222

h hal ogenat ed qr no and a di ene” or
CEOTEon eI CAi TR 31 o Ve (i1 48106 195°, ASTM
D1646) of about 27 to 37, and a bromine content of about 2.2 to 2.6 wid%. Further, cure

¥

characteristics of Bromobutyl 6222, as disclosed by the manufacturer, are as follows: MH is
from 24 to 38 dN'm, ML is from 6 to 16 dN-m (ASTM D2084),
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hal ogenati on process is described in detail in. US
4,074,035, 5,071,913, 5,286,804, 5,182,333 and

WO 20B35888. The present invention is not |imtedTwg2dhe60270

nmet hod of form ng the HSBB. The pol ydi ene/ bl ocj c

copol ynmer, or branching agents (hereinafter

"pol ydi enes"), are typically cationically reactive and

are present during the polynerization of the butyl or

hal ogenat ed butyl rubber, or can be blended with the

butyl or hal ogenated butyl rubber to formthe HSBB

The branchi ng agent or pol ydi ene can be any suitable
Prdfereed mlp@vmxmmopdnmmmme r@onh Sopdlyners kdfirRElg RY; to

RITE TSRS
ortb@mpcta-s orrrgrakvdidyb@bsumtee dtyi@nbt Vih oiielﬁmeﬂxma&, gle ﬁﬂédlé@%tﬁéﬂ@ié%

P BB B S A kb o e
isopensTiet halg' Gbupsbyy bea@ halspoh, Yikbiigl tRBRie of BloyhirRO AhE Bspolymer

m&tﬁbﬁ% (R e‘% tfhge;}q&qléze% gt aly@frz‘xg t\)’glgléﬁeat ﬂ%g}gsg;e %lfl Er.h?:dallg'{] substltuent
gr@x?)s/ preggt Biliha diyRACmBoECHRs 3hiS Béﬁhgia%alogéﬁp&eaﬂ&gétfbﬁ{g&%ﬁz

Pol ydi enes can resent

0 me
&P‘W@“{) %Ff %%néb°8& e yfvreed tpyes "jsoolefin
cogcﬂﬁﬁﬂbmbﬁkﬁfg aaublemkh}ﬂht,&nmo{gm bRboldbicyRiphegbout 0.3 to

abo Yo A conmerci a
%‘i‘ﬁgﬁﬁi‘ E?“‘hglélr*‘%ﬂ m?q‘rmffﬁ éelﬁi@sf@fm ﬂl"rﬁi‘éﬂi’t‘i%‘%‘ﬁ‘ﬂ% of
lﬂ@hﬁfﬁwbum&ﬁﬁxm% tﬂ-zhetl@ﬂ@-‘ﬁht@@ 2.5 @%}m Wc&g 2-

sity (M. 148 250C, AST D1646’
oubpl PR it S ek, SR gmenafansbww-pewe
Plﬁfelﬁedwsd)zﬂeﬁh'-mmlymer,s &y bito ﬁlhﬁdia&h}ﬁ‘fsb amlﬂa&ﬁﬁs‘ pﬁfeﬁapmtmytb Cia

di scl ose t nan cturer, are
e, 88 g Sou i Syept 5-BRelElot iiohe s 5 ¢ et
ﬁl&bhephexédG&IMyEDa;QﬁtAdlenPraﬁd pipdrfiehe, andlother monomcrsl sucé\ as dlsclgsed in

a e copo ynmers include random
=R 3R eSS s i A 8" 13 Saieompmomen gu R wsitn
capolgiaett iy&lﬂﬁ&m@adnﬂxyﬁg}emﬁlbﬂéhﬁ%ﬂér ﬁ{éﬁ)oxy-g@\%ne mdene and indene

halpne ylsg%ﬁene nmay beé an oft ho-, or

d styrene. In one enbodlnent t he
Pﬂaﬁhaﬁ&blbﬁh% YRS niaf bc kol
at | east 00/%6 y?rlor grehgﬁgazggﬁﬁﬁg@%g%ﬁb ?g’ﬂét““gg
mB‘P""FHﬂ“‘f)‘EP 1 alopg ghe pplmeschadf: oup can be any
hal ogen, deS|rany chlorine or brom ne. The copol ynmer
may al so inﬁLude fiinctionalizg? i nterpol yners wherein
at | east so of fhe al kyl sub yent groups present
on the styrene noponer units contalh benzyl i c hal ogen
or anot her funcfTpnar: g group descr FLPT her bel ow.
These i nterpol yng are herein refegxred to as "jsooler
n copol ymers co 5i ng a hal onet ylﬂ yrene" or sinply
"isool efin copolyger. " e

R—C—
3 L
wherein R and R! are independently hydrogen, lower alkyl, preferably C; to C; alkyl and primary

or secondary alkyl halides and X is a functional group such as halogen. Desirable halogens are
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Preferred isool efin copolyners can include nononers

sel ected fromthe group consisting of isobutylene or
wogoeiswsese, 2- net hyl -1 -but ene, 3-met hyl -1 - but eRET/US2006/060270

2-met hyl - 2- but ene, 1-butene, 2- butene, nethyl vinyl

et her, indene, vhyttrinethylsilane, hexene, and

4-methyl -1- rentene. Preferred isool efin copolyners

may al so further conprise multiolefns, preferably a C4

to C14 nmultiolefin such as isoprene, butadiene, 2,3

i met hyM 3- but adi ene, nyrcene, 6, 6-di nmethyl- Mene,

ﬂexaﬂdT%en,e, cycl opent adi ene, and pi peryl ene, and ot her .
¢ PG g% Frmbipatinns dherak dPrcfarablp ROFEAE Gara sth Wy&ogen, The -
CRRADd3ERR : ' | e styreni,C pononers’
in the i sog‘{rg]?t??] @?ﬁéﬁ%&%&?’{n‘g‘?%&gﬂeﬁ%ﬂ%ﬁg{“ the ortho, meta, or
PifePOvijioRst Breierally the parmpasition rléprte 60 mrele Haxt e iRt SHRR Resent

P8l ' j d_conbi natiQos, thereof.
AN pleiogne: Skt ikl Vo e nA0OF T ARl O Ronvel iy opiembesinesr,
g0 apqsiesr piveadimepbiienaiOri tng rhlfd. oyt anitlivg eRBIIRARYE, the dniotnt of
. he ppl r, chai.n: wherein R and
o @?Wﬁgﬁﬁ‘g éﬁﬁq‘g O §/°df'8§é°n?ﬁ?8%‘f°n%h%‘r’ X manhecalopen or
sqje othst farctighak glourawiticipmiyrhe lirycorp«rateﬂsyamh dﬁdplyilia lsulbyﬂinggﬁ!o?gegnliylic
: raup .such as hal ogen. sirabl'e
i k508, SBE LRl RGAREING SR SRR of e o
irpiFlesi leydtoxy; Pikesfidss plishaxide, thioldteRioalies; xeumte; ByEliuea9 hate; (Mg and
CRR i X .0r ouURS. can substituted on the
Sty rse'*r‘{“g&’?_i WE@H@?@%@ ‘%"ﬂ%ﬂ"Sﬂgﬁh@P" Wy e mogiiod of preparation,
n}gdfg}stof @n@,upna;limibx:g m:miu;e grelmrmmaulﬂwsmb%a in rb!f)?],ﬁ &,49. ol e
N i fut.e rene present in the
MR st SRy A P e SBE-Br e eoesecowening fom
05tte 3@ pleds pRjettyistyrege iwhergm ep Eil ﬂmﬁo dlalm 1B¥ the Qﬁlﬂay?] Sub@tRdnd Sbups
. t . raol%. In yet another
pgﬁdgg i 'Hniﬂ%’z’r] %’ﬂ@‘%‘r?%“u%?m’&'f“ Prsblorip Farhy Rreferaldly @ braminceatqup (p-
brogometiaylstiend), asovell asapidir esT BuétionaiidaBRion QY wherdi Yhe Rflogen

I r netiqnal group which nmay be .
08 a0 Sl ARy AU el & W bbb o0 Fagienslt.
These ofgterpobimem  ere htermeglr Shabersted hp@WisCRYRAKYS-p-Ee@Gitihene)” or
" ! X ho ters, am des and i m des;

ﬁ%@%ﬁ%@%ﬁ{%ﬁé@iﬁ&@r i, iy Pty Rl wnder the
ZIah i r;g%m«;mmmt ) ‘ai} thmg:ali Gbﬁlp&ﬂﬂHfﬂS?éh TXF.SIt is understood
Bk winctional i zed .i sqmonool ef i
copol ymgfr S, qt %éi *rrm%e od°rofi’“°|8}"é“{f§£mé‘?i’l9h?“"l‘?@‘! fothe mpthod of
hszgm}ﬁprb plethe sepplywer, but mb:lel}udemggﬁ\e dflﬂ[efa;olpﬂir?érﬁvﬂioardoﬁprises the
; : . t_.use su
S S s e B STSNT oreh P e explo Bl e deived
Uplfose containing fromO0.5 to 20 nole % ,

& TEIH etn up 1" 60 | €% of the nethyl
Ié%% St tu lg%%&’ E‘? grﬁ%%\,‘ﬁ%?egag @ n'{ae‘?) @ sf"l’f&’"g@ﬁ Apmogengeys (f@ﬁ?%%hﬂai
digtribtionbue thetat iehdt 85% hie weit 0F the ek B4 ayp- Sy MiiEHe 260tk Wifhin
1690 Y @W&%@ﬂa%lwe&mem of the polymer. More preferred polymers are also
characterized by a narrow mo?ecular weight distribution (Mw/Mn) of less than 5, more préfcrably
less than 2.5, a preferred viscosity average molecular weight in the range of about 200,000 to
about 2,000,000 and a preferred number average molecular weight in the range of about 25,000
to about 750,000 as determined by gel permeation chromatography.

X
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as well as acid or ester functionalized versions
t hereof wherein the hal ogen at om has been di spl aced by
woabwios1zaahydri de or by acrylic or methacryl i cPatiugd2006/060270
functionality. These interpolyners are terned
"hal ogenat ed pol v(isobutyl ene- >-/WNnethyl styrene)H or
“brom nat ed pol yG sobutyl ene-co-p-nethyl styreiie)”
and are comrercially avail abl e under the nane
EXXPRO(tm) El astonmers (ExxonMbil Chem cal Conpany,
Fbuston TX). It is understood that the use of the
p ﬁ "hal ogenated" or "brom nated" are not limted to
eivged helogengt polx{isphybyleneed-omethyistyrtre) peypmsry sre brondinated polymets

whHEH @ndtalflesmsih Bbh Yould 1 § hi%mﬁ?%‘%yog' Er ! Co ghzeetsénothcr

t he i sobutyl ene erived
erpRofimpeteithe amaust of bromlomdtieyl Foupa Isabait O tosbyut emwder E¥f€hsed

way, h
“‘*;‘E'bst y, RS ol O 658 o8 o P Cr gk o ptioes e oo
the weight; ¢f she mtympre mote p@ﬁ%bmyabom Q:jlhto abasumtze nfdl Y%6rEREmiAE nd are

s@&xﬁbli&)’dse@)%’ eng %ggxg?rtehﬁ{&en% g?{g one M%lg{)%?eg]b?%em
of e m@mgb@ mgcmbmcrharsa@pdymamﬂ Oato &, evkriodmicRl ek ahits,

ut j.on | ess than 5, nore
p—\‘iﬁih?er abl f/&e{“l'eegs %AN/}J} mé“%? YEREPP e derlipd ¢ Btsy ywherein  the
erpaethylstyrae @ntﬂhrapremn iny ke mmpmymer freai gboud.4 ebuiit 12640, 0@d

oy 8,y LSS B e

WOQD@O\’H@SIQEIP@E A 5P oA SEYL Dtﬂ% Dﬁdmw)tlb @dut 30 to about 60 Mooney
wiiar omat ography. -- I SPreferred hal ogenat ed
"pol y(i sobutyl ene-c-/Methyl styrene) polyners are

Inp gt embedinew) Sheerlstionktifs hetgesn etha hiag mﬁ&aabna& KRBT AP N a

o ronpmet hyl In yet
anotSt%rgn %E g%’%{FaMEV'WW%W g\“’o brppr ’gﬂm by
the sopriymet s@uéhet dleahmdh equaBonVidderieX méleﬁ%d @eﬂf&&%hzéa@én the
oﬁgﬁ qu?gfbg@ mers cont ai n -about 0.05 to about
Fom naot RBRPEES B the wei ght of the pol ymer,
nor@ﬂ-dﬁe’c&b#ymabout 0.1 to about 1.25 nole %
brom ne,_,and are suﬁ@}eantl ally free of ring hal ogen or

hal ogen |hnretlﬂésuﬁ’ P {aeRes Sibetioniparaneter, one
embodi neXis ﬂﬁinotah@ﬂd m%ﬂcgrls@fénetbﬂ%léﬂﬂlﬁfhgg é)ﬁ%'ér dnd, @

copolyrrq; to C.i soponool efin derived unit

p- et hyl I % gylﬁg?rﬁe\}s@ale IMp-plkylstene triad fraction in the copolymer
Thbhelstaﬂt oﬁ‘étsfemaycbxs,ﬁgwsemaevade lof 68 déPbijrSerizoR roP{hQ i&oBfin and p-

yren i.ts are present in
| nt er | §rrer‘h$r DIfa E‘bﬁ?"'ﬁeﬂb"?’(’)“"g"&(ﬁ% ﬁi?mtlﬁéﬂ% 3 alecgpatively,
frem 0&6&5& ureaﬁ?@dmymcly, flom lexs cHain B9: aﬁiﬂh@xﬂiﬁﬁ?@{ﬁon{ & than Tzﬁ In other
vkstyrene.is styrer. e,
et o@ggé \/ﬁ"sck:%oisi'fa{l f%‘z{; e Tg%’c YRS D@@H@“"%oﬁ@l depf; jand
aligtygtinely3 Gorn ol -300 0 Mop@Pndb MY such characteristics are disclosed in WO
2004058825 and WO 2004058835,

)

-t
—t

In another embodiment, the isoolefin/para-alkylstyrene copolymer is substantially free of long
chain branching. For the purposes of this invention, a polymer that is substantially free of long
chain branching is defined 1o be a polymer for which g'vis.avg, is determined to be greater than or
equal to 0.978, altemnatively, greater than or equal to 0.980, alternatively, greater than or equal to
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,units. In another enbodi nent, the relationship
between the triad fraction of an isoolefip and a
wo-2eiskogizssyr ene and the nol % of p-al kyl st yr enePCT/US2006/060270
i ncorporated into the copolymer is described by the
copol ymer sequence distribution equation described
bel ow and is characterized by the copol yner sequence
di stribution parameter, m F =1 - {nmA (] +m)} where:
mis the copol ymer sequence distribution paranmeter, A
is the nolar ratio of p-alkylstyrene to isoolefmin
t he copolyner and, F is the
0.985, flerpatively:carrator o equekio 9.990, kijrstiyeln yeater thaaudlor et toi 095,

altérﬁatl'ﬁ'tlﬁ @@&E’Wﬁ"%{ cqug_ he 0*9 §talt£rh§nv9§' oéglpake? tl%%,ﬁ yat ' Og oy¢ ﬁads

the value of mfor copolynerizat re%"&
detgrmined Dy isintesqdeleetion aize ﬁcclasxpm}tqmammphyolas;aopmdescﬂbmafbm ISuch

?Hf@x@ t ternatively,

po romﬁlﬁ:gls,%{élalt§o ﬁogﬁa%gdfoﬁ{ﬁgéggg d‘p QO&%%% | ess than 35;

In pethe| evsbedimenity e yelatibusbip Bee’&en nﬂealma&(ﬁactioﬁ dﬂdﬁeisoolcﬁn and a

[ 0 e [ veI f rom 1-36;

U ERTEL o e S o0 Ge lf Flee i i

decriprd byrbe somlammgquame: Hxsmg'grgagmgggsbem afll i cﬂm&&h@aqﬁ the
b[ﬂ;gﬁ@p 4058835. | n anot her

. dfﬁg&wm 1n§u°|n Q'T'\{\D /para al kyl styrene copol yner
i's Eabs@éﬂtﬁmﬁ)izy free of Iong chain branching. For the
pur pose tLon ner that is
substan??g%féghgggg%ﬁg 8m8§§ﬁﬁt%Pgﬂ%?W%@ i s defined
to be aAp®thymeler ritiprof whlhdbﬁn ts isol¢firimihe espolymetiad,gr eat er
tiiaa op atlvel. reater than

F B0 Rlot Bl By Sk sheihin B¢ S

or equal erna
M@a&wcnt gf)tng(g gacngq ofen nmleﬁxehqd a gnlaalbﬁrr arfdhthdmol% efattioltft

m&rp%%%d n% &e FdB@lS'rhéf ?sl d¥3cn 8\9 r Tﬁell&% g ?ofttlae}sg %{%l&% ylegls t?xg value

alternatively, ater han or
of gt for mo.lwv@nmmgm%ﬂae dsoolefirmnod muiiplefib ih ceath AMBnt. an certain

ofBRAEEAL BOS A0 ehlBlaf 1 SSHEG f ] refic
ehr onatogr ap %IE{% 18 aﬁ esc%’ﬂ%’ %@%B%m%hﬁlfﬂﬁﬁl"ﬁ} q
grestce than 2.6; e&ersaﬂvcmédmgnatw@m%&h%a@ew 0 @4 B 8351n
P e i,onshi p between the
.y Fa%&w&’t I on g’rf@ﬁ" %gogﬁ%’?’ﬁl g*l drom 113t iL 3P:calternatively. drom
1.Hotod 85; and aliematerély,nmu 18 oy Or 20, e tHalogknatedl EbHIR| BHGR Afdse
hhHBRRGCsGR pol yrer
ol SRR W 2B AR B ER0” ¢
In@m:ea@n@dmnidhﬁwotdmacmbmf ¥ atemmmumw lofl Stfafni bRMEHIED For
m@ﬁm&&‘ &' this mvenﬁon, a pglymer%:)t Is substantially fiee of long chain branching is
defined to be a polymer for which glisave 18 determined to be greater than or equal to 0.978,
alternatively, greater than or equal to 0,980, alternatively, greater than or equal to 0.985,
alternatively, greater than or equal to 0.990, alternatively, greater than or equal to 0.995,
alternatively, greater than or equal to 0.998, alternatively, greater than or equal to 0.999, as
determined by triple detection SEC as follows. The presence or sbsence of long chain branching

in the polymers is determined using triple detection SEC. Triple detection SEC is performed on

8 Waters (Milford, Massachusetts) 150C chromatograph operated at 40°C equipped a Precision
Detectors (Bellingham, Massachusetts) PD2040 light scattering detector, a Viscotek (Houston,
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where: mis the copol yner sequence distribution
paraneter, Ais the nolar ratio of nultiolefin to
woO20slsf2szi n t he copol yner and, F is the PCT/US2006/060270
isoolefin-nmultiolefin-nultioleiRn triad fraction in
the copol ynmer. Measurenent of triad fraction of an
i soolefin and a nultiolefin and the nol % of
nmul ti ol efin incorporated into the copol yner is
descri bed bel ow. The best fit of this equation yields
the value of mfor copolynerization of the isoolefin
ach diluent In certain

T@{l}% Ig}ﬁe ?d efin in
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(Lake OGswego, OR) for analysis. Linear polyisobutyjene
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wOnoesioas2ss vi scosity [ ]]] determ ned by the vPeTMSEI06460270

detector) and the nol ecul ar weight (Mv, determ ned by
the light scattering detector). The relationship
between [h]iinew and MM s expressed by the

Mar k- Houwi nk equation. [hJliMar = KMv Paraneters K and
a are obtained fromthe double-logarithmc plot of
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rEbiRne Redthn? Pk YERRRE Suiion perest oo @An poshevien
ng@gwﬁrﬁgma,t aqmg avsta*sfxm?ﬁml @bl@fkaﬁwl@m Ehﬁmavam&ﬁolybmm
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??avgiﬁ%i%a'g%’t 43?‘81“ rrgl ogenat ed rubbers
¢} nclpg k@genabl@dryloﬁiﬁhumd}@ﬂ éﬁﬁh?%hxﬁilé’ ra@;?ﬁmh‘ﬁ@%e
r ribed in V\D 01/ 2
8’3 ﬁg%gﬁr@%‘ ﬁ“'% TRERL ICoRlymeRe Methaprplopibilanweredntadiene

%Obvlenatl on, Iayer and tie Iayer may be the sanme or

i ff ur 0Ses .0 resent invention, an
%nglpﬁg&%};n ? pPéWé‘VI'H CyBtepRolstylasryletenopl asti ¢
epol ynelywipy mm@ [fyn’ﬁﬂﬁ tratfon) MoK litkitz@ort)N

PR Rl S hsan °§’8‘8 N A AR e aed

gler msat I on bt Oe@sp"!yﬁ‘&h"dﬁ@ chlotide PYDEY, polyvinyl

dsnPVEBC P@’”“*’Wﬂ‘“mn@opowﬂﬁ* sty tidehd cﬂﬁadememaeﬁﬂm
cbRlymene or nore of the fol | ow ng:

f) cellulose resins: cellulose acetate, cellulose acetate butyrate;

g) fluorine resins:  polyvinylidene fluoride (PVDF), polyvinyl fluoride (PVF),
polychlorofluoroethylene (PCTFE), tetrafluoroethylene/ethylene copolymer (ETFE);

h) polyimide resins; aromatic polyimides);

i) polysulfones;

j) polyacetals;

k)  polyactones;

) polyphenylene oxide and polyphenylene sulfide;
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a) polyamde resins: nylon 6 (N6), nylon 66 (N66),
nylon 46 (N46), nylon 11 (Nl 1), nylon 12 (N12), nylon
WO 2008(08E8) , nyl on 612 (N612), nylon 6/ 66 copoPgmRIS2006/060270
(N6/ 66), nylon 6/66/610 (N6/66/610), nylon MXD6
(MXD6), nylon 6T (N61), nylon 6/6T copol ymer, nylon
66/ PP copol yner, nylon 66/ PPS copol yner; b) pol yester
resins: polybutylene terephthal ate (PBT), polyethyl ene
terepht hal ate (PET), polyethylene isophthalate (PEl),
PET/ PEI copol yrrer pol yacrylate (PAR), polybutylene
al at e l'iquid crystal polyester,
f&ﬁ?ﬁ? E’?’F‘é Y‘H‘I B de di aci d/ pol yburyrate

nyereﬁmah@o%@m@pm ymer and ot her aromatic pol yesters
\e/ge resins: polyacrylontrile (PAN),
;fﬁ"@%/"ﬁ% 3y Gdele of aicthiplighm)tindlisive a8 yek perimRe JTERY Bf the
1 ve ¢!
x(ue@. ek R el ind bt £ GAPRUOMIED St )

mat hacryl Onltl‘l I"e- s1 rene-
FOuRses ths presamtdnvertion this defltipmef dnginecting fesia exdhikEpolymers of

REAsy SbHW &t oYyinyl resins (for
0| I Isyuitraépl Wleﬁ%?dpa%g[%il on) vinyl acetate (EVA),

i ?“ﬁ‘??“‘?gg/%‘ﬁ;wh@mamxdsmmk anglIndikvadeothéreif e i&;i]&ly preferred
: ﬁ@ys{xﬁﬁylc hi ogﬁloged%mg %Egﬁ’%&m%& #“?’{%ﬁ%ﬂ%&éﬁéﬂd their

bgB‘ijol ymer, polyvinylidene chI or| de/ net hacryl ate

Highpddny d8ticnt fub cel e acetate
%I | ul osemgcegcg?{aaoutér at e; £ & uof?fﬁh ericagngmer rubber, is a
"%’ f\FooRiing breisallyrat least 5 @ol@%\mﬁ)& -4 ?imenydnomw%icg@ at Jeast

?E%V;%ﬁ%?é gﬁ]& {lg?e%i %:Et&o@ DR ¥ e ety mf%’ 1o sbout
ofsiA ty ahrmdme Jriolets)
U@éﬂxlm e?}ng@/xlfé:ﬁ%noigirl) 3’2 ﬁahénﬁogﬁk%%g l@?@ el o es olefins or
Tltickafias, on hgrmppumprs m)‘ maltxaleﬁﬁsj The Iabek»eémaﬁ&n aftl'fle
e s S0 L i A
T ¥ RAERBT TeRUES g HAgmoDk gme ﬂmn Wi Ohinred$XCH Whddilt Co., Ine.
19905. Optt&itired bxabiBfel HiihStiene movomer nabbers include polyisoprene, polybutadiene
rubber, styrene-butadiene rubber, natural rubber, chloroprene rubber, acrylonitrile-butadiene
rubber and the like, which may be used alone or in combination and mixtures.
Another useful group of high diene monomers rubbers includes styrenic block copolymers such
as those having styrene contents of 5 wt.% to 95 wt.%, preferably 10 wt.% to 85 wt.%, tore
preferably 15 wt.% to 70 wt.%. Preferred styrenic block copolymers (SBC's) include those that
generally comprise a thermoplastic block portion A and an elastomeric block portion B. The
block portion A are the hard blocks and are derived from materials which have a sufficiently high
glass transition temperature to form crystalline or glassy domains at the use temperature of the
polymer. Such hard blocks generally form strong physical "crosslinks" or agglomerates with
other hard blocks in the copolymers. The hard block portion, A, generally comprises a
polyvinylarene derived from monomers such as styrene, alpha-methyl styrene, other styrene
derivatives, or mixtures thereof. The hard block portion A may also be a copolymer derived

-20-



For purposes of the present invention, this definition

of engi neering resin excludes polyners of ol efins,
weuals/aespol yet hyl ene and pol ypropyl ene. Pr ef ePCEMIS2006/060270

engi neering resins include polyam de resins and

m xtures thereof; particularly preferred resins

i nclude Nylon 6, Nylon 66, Nylon 6 66 copol yner, Nyl on

11, and Nylon 12 and their bl ends. H gh di ene content

rubber or el astoner, also referred to as high diene

nmononer rubber, is a rubber conprising typically at
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T‘l‘iﬁﬁh@éﬁﬁl ) fo g%e@bléﬂk g}‘e‘?erg%ﬁ hadi & %gcgﬁlggblﬁ\ggg}a%nﬁr%g% telnlxplégmre at

i ch one I
theise fempara %remﬁ‘@@ prdymensicli that coystalline @ fglaksy g&nﬁmmommaﬁ{tﬁese

wOMBE REberbEl. URHE Bk b MS o R SpSORE o ot Pl ke gt block

t hose, havi ng rene con

P‘iﬁ?‘@ff’e%wrcylym o ‘nlqulm@Bem%om@xgﬁtécﬁmpﬁﬁb Wiénel@ontneXoof

ﬁ.&@ b| ocC

T SRR B Rk o
2%itable dien aonproers urmludd\btamﬁbnari soptens taBdTRiel ke b&vﬁ&éas

s e 0 th g.al K d
e S ol e By B

qutqur, 5 8l syiteblnsiThé eoft blerip portitr Bepréferally bém;?{sééﬁi %ﬂsﬂaﬁ’nﬁny
S use,te rature o
'ﬁ’*ﬂ“@% Vel A o AR HRIt cgreReorienysivge. polymers,
elieaeapo yb@tad:m and itis"like ror a@gﬂw@ﬁ‘gf&%&d&%&%% gécqlar
Wi € 80 t

Egﬁgﬁ A i b%:‘)gl?n%r?l g%ﬂ’gg% f"i?{fﬁﬂ(ippé‘f Pt 300900% aeferpblz o abont

Y0009, agmast preferably ﬁaxhﬁiib’ﬂtllﬁfr(])mdab?ﬁ YA006., Oghe'f

or. mxytures - tnereo e ar '
A R sk B ER Rl o Bt cfoous iy extrat fom
abgwtﬁp%m ehontchit¥hmaors pefeeiblyafiont dbomelostas eKouPRY:, FRAVE %u el e it of

th@bopbiihi,c nononmers such as ethyl ene, propylene,
I soprene, butadiene, and m xtures thereof. Useful such

S%telplsym 8 fqr ®be in e compositions described herein include at least one substantially

thermoplastic block portion A and at least one substantially elastomeric block portion B. The
SBC’s may have multiple blocks.

In one embodiment, the SB(s may be an A-B diblock copolymer. In another embodiment, the
block copolymer may be an A-B-A triblock copolymer. In still other embodiments, the SBC’s
may be selected as A-B-A-B tetrablock copolymers, or A-B-A-B-A pentablock copolymers.
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present invention typically include |ess than about

50% gl assy phase such that the glass transition of the
weoabogrmsr253 Tg, shoul d be | ess than about -50 0CPCTMSZI96/060270

enbodi nent, the hard bl ock portion A is polystyrene,

havi ng a nunber-average nol ecul ar wei ght between from

about 1,000 to about 200, 000, preferably from about

2,000 to about 100, 000, nore preferably from about

5,000 to about 60,000. Typically the hard bl ock

portion A conprises fromabout 5% to about 80%

Igreferably,fron1about 10% t o about 70% nore
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D el AP YIRS B8 cofiPioay st i 3B e S haclock
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ey amallo) Ukind i o adion Sy o e sl offcts on

FBUEPTWPESS. Hprxaniple, 3 poldsoprenatilock canet® sdldeeveBHydrogddtted or

EUEEI 8F foRY & iaht of.the soft block Bis
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i sgsrﬂal;m atopiolperpst by visdghO Othe TG ot @10 B0 89 contents

bEsch F Q. abou , o
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g i ock portian
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of ABouBBE weight percent.  With higher styrene content, the polystyrene block portions
generally have a relatively high molecular weight. ' ‘

In one embodiment, the SBC has a melt flow rate of about 0.01 to about 150 dg/min. In apother
embodiment, the SBC has a melt flow rate of about 0.1 to about 100dg/min. In still another

embodiment, the SBC has a melt flow rate of about 1 to about 75dg/min (each of the melt flow
rates as measured by ASTM 1238, 2.16kg and 230°C),



may be selected as A-B-A-B tetrabl ock copol yners, or
A- B- A- B- A pent abl ock copol yners. I n anot her enbodi nent,
woOheos®BQs53 are tribl ock copol yners havi ng an PCT/US2006/060270
el astonmerfc m dbl ock B and t hernopl asti c endbl ocks A
and A, wherein A and A° may be derived fromdi et
vj nyl arene nononers. In other enbodi nents, the SBC s
have nore than one A bl ock and/or nore than one B
bl ock, wherein each A block may be derived fromthe
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st yr ene- %f %Fnﬁ “’ﬁ'lttwtﬁrﬁgfsl’ 38N bRng sy seismred to arstruzedsystem.”
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a se ect ed SBC or o Fidlcanization
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mixture. ‘When the method known as "dynarmc vulcanization" is used, the process is modified so

as to substapﬁally simultaneously mix and vulcanize, or crosslink, at least one of the vulcanizable
components in a composition comprising at Jeast ope vulcanizable rubbet, elastomer or polymer
and at least one elastomer or polymer not vulcanizable using the vulcanizing agent(s) for the at least
one vulcanizable component. (See, e.g., US 6,079,465 and the references cited therein), In
particular, the following are common curatives that can function in the present invention: ZnO,
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enbodi nent, the SBC has a nelt flowrate of about 1 to
about 75dg/mn (each of the nelt flow rates as
woressed3 by ASTM 1238, 2.16kg and 2300C). | n ORET/US2006/060270
enbodi nent, the conposition includes a SBC conprised
of triblock segnents conprised of styrene-derived
units and at | east one other unit selected fromthe
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but adi ene-derived units, isoprene-derived units,
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mer. is conprised of less than 20 wt. % of
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vul cani zab :
Dynamic vulcanization is conducted at conditions to vulcanize at least partially, preferably fully

the elastomeric halogen-containing copolymer of the air permeation prevention layer.
With reference to the polymers and/or elastomers referred to herein, the terms "c "
"vuleanized," or "crosslinked" refer to the chemical reaction comprising forming bonds as, for
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conmponent. (See, e.g., US 6,079,465 and the references
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Curatives, accelerators and cure systems useﬁx] with one or more crosslinkable polymers are well-
known in the art.
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phenyl ene di am ne; salicylic acid, ortho-hydroxy
benzoi ¢ acid; wood rosin, abietic acid; and TMIDS

woebsasetshyl thi uram di sul fide, used in combi NRCTAIS2006/060270
with sul fur. Dynam c vul cani zation is conducted at
conditions to vulcanize at |east partially, preferably
fully, the el astoneric hal ogen-contai ni ng copol yner of
the air perneation prevention |ayer. Wth reference to
t he polyners and/or elastoners referred to herein, the
ternms "cured," "vul canized," or "crosslinked" refer to
the chem cal reaction conprising formng bonds as,
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hydrotalcite and the like. These layered clays generally comprise particles containing a plurality
of silicate platelets having a thickness typically about 4 to ahout 20 in ope embodiment, and
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limted to, the follow ng: stearic acid, diphenyl
guani dine (DPG, tetraethylthiuramdisulfide (TMID),
wa 2d08/0di25ki odi nof hol i ne (DTDM), tetrabutylthi BCaMS2006/060270
di sul fide (TBTD), 2"'-benzothiazyl disulfide (MBTS),
hexanet hyl ene- |, 6- bi st hi osul & e di sodi um sal t
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simlarly particularly use er el
interpolymer impermeability is achicved by the use of polyfunctional curatives such as

hexamethylene bis(sodium thiosulfate) and hexamethylene bis(cinnamaldehyde).

The amount of exfoliated, intercalated, or dispersed clay incorporated in the composition in

accordance with this invention is an amount sufficient to develop an improvement in the
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Exfoliated, intercal ated, or dispersed clays may al so
be present in the conposition. These clays, also

woebwrosedst o as "nanocl ays”, are well known, aRdTHIS2106/060270
identity, methods of preparation and bl ending with
pol yners is disclosed in, for exanple, JP 2000109635,
JP 2000109605, JP 11310643; DE 19726278; W08/ 53000;
and U S. Patent Nos. 5,091, 462, 4,431,755, 4,472,538,
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The term "dynamie vulcanization"” is used herein to denote a vulcanization process in which the

engineering resin and the rubber are mixed under conditions of high shear and elevated
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and W02/ 02582. In a preferred enbodi nent of the
invention, the exfoliating or swelling agent is
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the dynami cally vul canized fluid barrier conpositions

of the present invention can include a reactive

softener or plasticzet Such materials are typically

based on nul eated ethyl ene ethyl acrylate (EEA);

mal eat ed et hyl ene oxi de (EO and nal eated et hyl ene

propyl ene (EP) copolynmers (such as Exxel or brand ftom

ExxonMobi| Chem cal Conpany); ethylene acrylic ester

the pREFqPORYY Aeaptitieh Apetof gumatives fmgdlextentef tm;admg tinge rixjuirgd to@areyyduathe

vuléqg%tfog ?ft b’ ek y;wht% g’ %és%aga g{ C ang%ﬁ ,agl E&Tgppmpnate

conpqnyatgons ar;ddcogdnms, t@pmb(bed lalmadcap(ﬂewmemﬁzedman@baﬁngl aeduiits, of

ouE hafth o0 i K BE RS il e oo P i e oty

curgsysterh &r begititiad| arwelmtappwmptla tie cnndmoxalto phiavd sapbspatity fillvie,

WP 19 o £ IR dofinSHede® 2 bRkt BHE R 1l 10 3Bl P e

subs
dynmmnvultanmtmm aimwsneﬁusw et mpiraaessamy cpmlimﬁ.f i Fur cexamysle, Ol hedie

i i b t. {
emBURTRL e lobl Bobe 1ieeR > B ymaiall o o 4B i ot =
pox‘tidynlaaﬁ of thei Itlmanuphstis:langlﬂeen@ resied Thisridénd caw thdeboll@ dawn, or
el PHHer B R RERETRP st Ehminbis DM G Sy, i
is n;)hwessamtlb adll etV oft teecifi lRrspad ail, lbl;]lﬁn usetl) fmopfoﬂﬁdadyﬁﬁrluefvul&nmamn

ur res e r si mu) t aneou
Sta%r o‘% hﬁﬁ% gﬁl Hgé g le aﬁﬁﬁé’gﬁ‘éﬁ Y#lqapization js,compl oted
Censim mgteél,ents rsudhiee sfa'mlimscshd Prodese kidg Ginctioniridi Sfccpely if they are

aa 8] neerlng resin which forns a continuous matrix; the
resu corrp03|t|on is known in the art as a

In &hdgltaammc &inbgdnmmt a2 diramit \ilchriationdproddéAs ccﬁ‘dﬁb%&laﬁcord to the
iR Ao bbBR R TS S ORoliees, et St T sl
Theanqqﬂml Tfiu ﬂmmf csmgwme IProdésh 9 ProdudikeSaRY coRpidied
ro ur, m xer conti nuous nj xers,.
by PO ST ST By RO{oI eyt A dgirricaly wisized
oomp&tsitml br»ﬂﬁch thehsmali mlﬂhﬁﬁedqﬁmﬂa@foﬁﬁddibz idgnadic vulk@hization comprise
%‘_eaf?fn a’l vied/co 03|tl|on s t not wi t hst andi ng
ssalee, S ghopt 6 Volueness, ofp I, voume, g &8, °?¥f€w&@ﬁw§$‘?¢ems eeaw
coinpospmc ams amhmnyi higk mrmaﬁsmd?] kyhievod Ve Bfiliz@igad fractional, stag
RLog t echni S, suc S extru3|on
sl ARRAESE b€ | RLBSES Slafl o S o e parmioorapizgin
pmssfdsdeslmbn@mdmmp;mbsm be sal vaged and repr ocessed. The
1 G .V I at.i rocess, i s, gonduct d at
MR el e o B S e e o ! Syt crosin
defiity,| the antoluet oﬁémdtabh mﬁmpﬁnhﬁhcm @@an Sehaked iof tHe Gtal QP &/ R wonld
t [ et e ast i eering .
be HNARE BTRL LBl b o b irey 18 ReeReR ok e Sl G gl in he

presenit yventien, itds ;Eefencd that the halogenatcd elastomer achieve about 50 to about 85% of
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oscillating disc cure meter test (ASTM D 2084, Standard Test Method for Rubber Property-
Vulcanization Using Oscillating Disk Cure Meter).
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m xed together at a tenperature sufficient to soften

the resin or, nore commonly* at a tenperature above
woOonreosrmsizsang poi nt when the resin is crystalli RET/US2006/060270

Preferably the cure systemis prem xed in the
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-31-



Certain ingredients, such as stabilizers and process
aids function nore effectively if they are added after
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water content at 100% rel ative humdity of |ess than
about 0.1g per 100g polyner or a nolar water content
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preferably 3 to 100 cN, preferably 4 to 5CcN,
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of ata ier
i elipoRATATN DlksivBoshuposiiolf S0 8 ofimbef BiHiercalps, an
elaanmﬁ@mnmm thetdis Eyicanimble @dth dizge mbbesshar dastomei cﬁmpaﬁnttﬂiat is
0 rQui d that t he €ess
“oroper %‘?S’é‘&ow‘?‘h o O{P.Qr glg 8%% gmhoefnp ,?Pﬁ’ﬁie &E t& Whner
compasition Fbd etiers welgkn,own nphdssmslabstdl in tthye. art\(ﬂ'rrtthbblf: ardl ﬂaﬁi:ﬁl&lyl 1%,
nd I astic |
coffFRRHE KR LRITA0Ss AR A, bRt Lol Sas)
ang| spaidired iSBS \vadhl askEpoﬂmnd bratchseries 6 copelymex &Rl IBatcel/ @hdnqm
Ge Shapl.pg methods are descri be
Alkﬁ \%éig the %ﬁe aum%, Fﬁl%| cgmggseb&agw [E\?% ecg r, CPOXIdlzed
ethyleng p@lmlm, sychhmplh;éﬂns a&y? esten derfidlymebdc Eisall\lori'llldellhyl- N’ﬁ;yl- or
A dnor .,an G Pr i.nciples
buﬁpi 5 r?ic?gés%n}‘n' g, uﬂ’o’ﬁ ﬁmgt’cl “é‘@@&s‘a %“’tader
brangtgm Aﬂmnh, They p()lﬁha:pmfmgs mmbmmﬂaw xtamxmﬁmmopmm
H@ tﬁ@ eF%/{‘Ed) hobi ¢ c osition n be forned

Jer e %ror sugly @s %’B‘fﬁ?’@a‘t‘? gypamically

vudpgmzvg ﬂuquxemextwrrm?ﬂjtlam laget teomipkBing AFlom s mg dscr:%mztétt %ﬁene
t

P@%ﬂ?’%ﬂ ‘B%Us aotFlg& g,ulfl%hlt nghréa %’l'ﬁl %ﬂ\ygrru{; c;r ne%oxl; s%ec&es eanél sét‘l?nylent:
species). Such a polymer has been used for preparing an adhesive composition layer between
ethylene homopolymers or copolymers, such as polyethylene, and polar polymers, such as riylon
and polyester. Also useful are ethylene ionomers (such as ethylene acrylic acid and varjous metal
counter iotns), ethylene actylate copolymers, and ethylene vinyl acetate copolymers. Useful
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mul tiple extrusion of the fluid perneation prevention
| ayer, the hydrophobic |ayer or mnultiple hydrophobic
woOaywris1243 di scussed herein, an adhesive | ayer PGIAIS2006/060270
used, and the high diene rubber layer, for exanple, a
tire carcass layer, n a preferred enbodi nent, the
hydr ophobic | ayer is prepared for use in a tire
construction and has a thickness that is typically
about 5 mmor |ess; preferably about 2.5 mm or |ess;
nore preferably about 0.2 to about 2.0 mm nost
d referably about 0.2 to about 1.5 mm for exanple
MNESBE copPasTtion sobe PPRdre desmbed, foc lenasyde, olh ' WIDE 96/34736 or

Uby@domp@o{ab&pdr@&g{m&q?r&é& ’ﬂu{% construction can

the same or dif epen I'ng on the application
T*I"n"‘imp%twnf HE e sresait] invéntiore apd dayetd  dEmctuex bRlea, usihg such

" have di fferent
cop gdgs?igiri‘sf néaairi] gﬁﬁjs?de nl(ﬁ(\(? @hec% ot t‘%ﬁ&%ﬁﬁg ﬁ g g uch as air shock
absglyerrf @P@@@nh@eé hesn dpplisitions, trlhding gas ramasﬂmu mwe@ fiosds. The
fromone.for yse with a
gt o bl ) Sl L BB ke
Pa&f“"@lﬁeﬂﬂﬁﬁlb@umwmw tipeeto, resist gidisaee vaor Q’ﬁﬁsmnﬁibn, t0ampdve air
b | =x er | t1on.
dfli“ﬁ??hggﬁf’ Pt R e e Sl ) s iy of e
ipe rmuéiﬂay@m@%wymghmblml ésagchﬂy ] mfsﬁuam nélegb fnf’wmﬁl a
er ce e, car,cass ayer
PPPBEIRE ol Pk B b A B, Bt ot ol s it
xr:iemqst mﬁ;:: gxtgs‘lh*(hmtmd agk mre:tngjraosnfmmﬁdal?igeg?erth%g&g o'ﬁﬂlg' ‘Blett%vtve Q&gt%: and
b ReY Aol D00 B o, et s bresmbetjeve
rspﬁgpn qhg;onpasntp macrbnkr Slmfawlaybm edideck 15yer 8 bé kel BUAVRE thatNedold
n rev ion,la Whil e the '
Rt A 00 LRV RLLERSE ) B i gion o e
mfgélg?@dqncgmpqu et ib eall kmwa,rthermmas@ Il@érﬂﬂﬁda{ly conpRt! kdinforcing
Ci 0. cass_|ayer or inner
oot s ot o gy st ey jow
pegrpeability| bpmertmfafmpreﬁanshlgoﬂmpmsem at eyntaxhﬁallyayr@&a%.zw cﬁﬁb&i&on
&@ﬁ¥d$&$ F ted Tmﬁ 11 * is optional, H's
oF n (8 y*HEa 1e yé‘P’é?’r ad 2 thlopenated, deobutylene-
pqr@y:ﬁwl styrene mpprgmm iFarthetxord, mm@qmmﬁuﬁ Rnigfet Opﬁ?sf?al hORRs
ﬁm&?h tiona y%er or comnposi ti I's
| RO el PR B R S ¥psrivreaiing pum prieves foru
! th_c|opr§tr¢cg¢n @xamblae pmerswhsyxmtﬁﬁd dompﬁslﬂgua’ht eﬁxgorbﬁiﬁ R %ﬂ?er and
r out rophobi c Tayer,
hy‘dbeﬁc{BL ﬁfe?])s Ihﬁznisred wex t ﬁgc Cgrpglgsgazlp&sy darticidgsly gr a tirc
cwwagmwsigmﬁmslengambae subdntigled in order to

F&hﬂn Qel[rc 5srgjg>9n§>§ %glgrgeg\ﬁxg)hesg htgléﬁegégv%%qlﬁ%gw%;nggninﬁ or

y
Iagqgsr f ’a@@altyf the imedmer dayeradr C'S6ek" & prépafed ib) REEndeHp! BE Sonfoulied

ruct ur sive |layer Is
R, APt i e i e ol nbon e tomering a thickaes
offahout QA ewsto a‘pxmez enednd yutddpQhet shéet mocbfrii@ of :Ipﬁroﬁ%%dtﬁgnd length
tomnﬁ&ﬁxgxsappl?catmn in a particular size or type tire. The innerliner is then ready for use as

an element in the construction of & pneumatic tire. The pneumatic tire is comprised of a
multilayered laminate comprising an outer surface which includes the tread and sidewall
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about 10 microns to about 40 m crons; for exanple,

about 20 mcrons to about 35 mi crons or about 25
waizerspas3When an adhesi ve | ayer is used bet weeaTmise06/060270

fluid perneation prevention |ayer and a hydrophobic

| ayer closest to the fluid, its thickness can be the

sane as recited above or, alternatively, sonewhat

thinner; typically about 0.5 mcrons to about 15

m crons; alternatively about 0.5 microns to ,about 5

m crons. The adhesive |ayer is conveniently fornmed by

co-extrusion with the innerliner |ayer so that the two
elmSnéy §u dmmedinta cdsesscloyer ardfoh chowbrides ahamsardrqﬁﬁs k&Y Bfing tire

h used, _both
fdféﬁi%’?%%e‘ﬁ%m?ﬁ* Pl B i R0 oS b s,
apda inpertiaesilyer Whishels lapwmmtddao tlﬁd:eqelem&&ratdfmpmg@r@% Tires are

t se sh S d used as need or |
nég:&ggﬂ’gdgﬂ%ravnﬁgfbgéﬁ “s&g h"ﬁ tSerahRd aheye-s Penytbajungyred tire

hagrbeenrbait qyrihet dnem,Sitiis frmécsz)nﬁ\pheddﬂn alhébtéﬂ'gmd nﬁg:dtﬁ{%_ﬁ contains an
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u&l@t@ﬁé&s ?ggﬂaﬁﬂéblﬁder tﬁ]a?ﬁ: sgléag(a tlhﬁglgsqmebﬂ@wﬁgreyﬁaé}f the uncured tire,
Alerhsimyokis ¢ clo&t}h@nbhddm:c iy inflated alfnlu ﬁdhap@{t%é"@é dfgxhtng R@%Jl&é{‘ﬁé finer

e as wel | as other additrve
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é entdsmns@é tekopératu@ dhds i@ mm%%bﬁ teRBSarknds | V&n 2Rk

ti n el astoner co onent
e e e G
@mme mgyrmml&qm alfolwiaine in&mﬁ@o 364dra) iﬁ&\r@ %R:k‘e?abw ﬂr(l?n ﬁ)\alt%'}o
er r | oyed

e A T e g

inHefipg teomposiioa oEthe nmcompuimhs,rmchmmé Rk kystéhd bl hetf df e Tayers,
usefiil polyners incl u<§

P |
ﬂfg? Wgﬁ%g iy |t@§1ﬁé'esg’tj yﬁ?[ek%lca&&ﬂ@w’ﬁ’éwgmﬁ Sede eatgblished with the
a%\@@w of vaxioks Stk tebaratofsfiedt métRets, AR tRGbs: g;lace%e Hescﬁbed

| Al
PR Rk pmp@gﬁéai;;tn,.ﬁfm
dster) @poxdlld b @flesS ki @Jgfﬁxgp%yegiﬁﬁ SastiBfC
| | x[ mg, ete.
GHERS ASTAL b fet t Lerodl VTS Rl Hel s e

] ﬁii & t d
ctm; mkmg o he}@h" htslex IWexls%E iihG kn%éﬁks;:@? 2@8?&4 ktﬁ&ﬁne{x’y c%Ecg?% apd the

p g;é‘lﬂc u ar E -Up aflifede, fevalopigadthe ditsindsi %'Gd%wnractensucs of
eag agd th lestrla REARROINYIBE: o
ﬁ’Jﬁel %EWQE %w:g/ mmgal |y Vl?:I“ cani gﬁeeaﬁ? B&L%émesg gl%mems,
1'on pi ?W@Fepé@ﬁﬁ?‘ﬂ%ﬁl?ﬂg}’ﬁrﬁyl on, since

F[Gn bisapersial dxozsedctxehdh yieﬁ ARnPME MERfian QRERbA §Fasar@111ustranng a typical
mal ei ¢ anhydride or epoxy

19 A

¢ ?’Le'é "‘te’h %‘9 B%Eﬁ‘t‘@éym"%wr ipogring deyer diagpnbeetioc

trg 30dia fs@swp]mmmrom@bmh@dm.a/ﬁy& ORPAR, i1 PBorks

mbwﬂ szr«gysl%gr ho gers or copoly P" ms(uc e feed is
Gt hoFEne o) % tgem@ewg]hlsalghqawm On the tire

mner surface, inside of the carcass layer 2 there is provided an innerliner layer 3. On the

innermost surface of the innerliner layer is the substantially hydrophobic thermoplastic layer $ of

the present invention. FIG. 1a illustrates the same construction as shown in FIG. 1 except that an

adhesive layer 6 is included between layer 3, the innerliner, and layer 2, the carcass.

(

-37-



and pol yester. Al so useful are ethylene iononmers (such
as ethylene acrylic acid and various netal counter
woams)o5138 hyl ene acryl at e copol yners, and et hyPemaIs2006/060270
vi nyl acetate copol yners. Useful Wadhesive
conpositions can be prepared as described, for
exanple, in WO 96/ 34736 or U. S. 6,402, 867,
i ncorporated herein by reference in their entirely.
The conpositions of the present invention and | ayered
structures fornmed using such conpositions can be used
i | pli.cations; tire curing bladders; air
P‘é‘?-%%é%?ﬁ%a%fhﬁ P B, sl bp Biesidin ditbpuhofagie st o
tpirsbexapple o€ dtei araeménd of bl biP GerBhRs; wd o
Pflguﬂﬂﬁ 0Lt .Fosc?s. The cpn%osi t ,°‘2§%"%‘h§1 By apeatnsp by of a
ayer s%’ cg%ﬂ ETingPsAlematve rpkadimentof the areskat invention, fn FIG. 2,
thearesd pontinhil pakasd lgerPARd ol b Gehirtthd 4 eymati c, ;
ikd 1 es é—? fesj st. poi Sture vapo%a%rmansm iélsrﬁldgﬁ € again on the -
BP0 TU 4 10SHE Pt eargeraleyer 7 Bsrods providedou diredlinertliyef3. On the
ininamest suifR€ of et 1deflMGtiyerhs ' ove the stability
of éhe .rls ul ting multi] aygﬁaﬁhrdéer%éoﬁ%{? i 5rtei°g¥a?.° magrliner layer
SR U j‘y SrbeRlie temeplartisdamiersd ané Sbofcheviot Avention. Fig, 2a
ilhwgithtes piotportidn dMBphede hdhbSvel 194 e Lir
D}Jtpogglralﬁéner | aye pand the hyl%‘eggﬁgg%g lﬁﬁ&%”’f@yﬁg el as
NRer TEET SFPabetr e layerd' pidrleyend (ratctse); A lbsicdtal in the further
altgmwagivd pmiexdintenty €1G, 98 408G R | 15vel §1isC t with an
a%@%}@.{ ﬁd Lo the inner surf af:ye of @ﬂécg?ibftge%"a}agﬁgs@d layer 3,
& AT i V& Budibefveeen, Tayerdhaut layed B.omid odslhesive dgver 8 isSinciuded
beiweah layer 3' el 1910 Sth bfhed WhR@! ki : | ayer .a
mﬂﬁ%ﬁﬁl 5 rIoal}/osr can, be used b@tﬁasggh%%ﬁ%?‘dg@%é’ﬂémg surfaces of
a5 P BIBTOROPIS 7% - dhat 15 We hended t beth ofthe susficel @NWtS cohficts,
inpertiger layey 3fantt thé @fcag Bp@nce adhesi on of these two
As is well own, the carcass

giuggdi |§%F) cfl)rrponen_S. S W a _

ﬁm%:é lrf j ";':tat Lg@ﬁﬁ%@g@&w&Q@men? desmbr& ebbilimeliE, the
s asedat m, O8kaitk i ner er N
()glz,’(hii bi ﬁ e}.dv ant ageousl yxf%uvv&peﬁéﬁeﬂgglmﬁsg% ﬁq"%%'e‘flfaﬂ&@mm
| and pr : ;S’é'r %‘kﬁwﬂ%fﬁfﬁ“}n@@ "aitheiyaplastic pdlynyer Vot ugerin % @8drophobic
ayahiehidés © Ringle MRih i neering resin o
JDarticul a I,mglpol a(?pllrf‘g% ag;\r,@pg ﬁ’gl %g@%ﬁt‘ﬁ%’mf thetmoplastics in
K laud Eahehelke. st yrene copol ymer. Furt her nore,

Inetbe Spe@AG@RGHE AGiRs B tdri) St hysical .properties of
witﬂe h%éjglop obi ¢ _IS ayé%n? fﬂ#mc %g’b'%e%as\?é’?‘i?‘fg 1o o & Ropjunction
et EBY'P SLURACTiFYg O rporgifion i fntentiedstd reomveyi Kt 18 foubérd, IBages
claantsiisticsCind QBndias Well canstruct i ons ’
. cortFr' si n? a% ai’? oréﬁafﬁhﬁg‘fxﬂ’3‘° f”gytg?t pracHice of the present
"ljz& bih s °cskf}'d59 f.lc P*;w&v?smg oraatos, ko Ghoe), Qlcns,
caBtv inBgiSers, S WcREd i .tire canstruction or a hose
of . si.ani } i|E}g‘5aentf3 I'en tﬁr??{yg%aﬁwkes z%lfﬁ’gﬁc%?ﬁ?’ g\‘. densityrietqg that are
oyigide ot fhe rapge or difffessat from bisingle valpe, pllbahise thd adsirddl sedult Z@Brely, 2
mleilager @bnselictidnedoRBiising ARAR layers Typically thé'
S\}'th‘?q)neetrol i ner | aye?][tls(]g[fr';’r "St o@{}bﬁil&rprwg%%?‘@h ”B‘yﬁ% ORYRption s
\ ot Bh getle of manufacture useful for containing a fluid, including, for example,
a pneurnatic tire, a hose, etc, ’
The following examples are provided as specific illustrations of embodiments of the claimed

mvention. It should be understood, however, that the invention is not limited to the specific |

-~
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i nnerliner rubber conposition prepared as descri bed
above into a sheet form having a thickness of about
wO0.2608r031258® about 2 nm and cutting the sheet i nPOTAIS2H0pS60270
of appropriate width and | ength for innerliner
application in a particular size or type tire. The
innerliner is then ready for use as an elenent in the
construction of a pneumatic tire. The pneunmatic tire
is conprised of a nuttilayered |am nate conprising an
outer surface which includes the tread and
A | ,el ements, an_internedi ate carcass |ayer which
d%%‘?r%c?’?%@sm CTRsS- S1! patts a8d pereantagesrin thy edomrdes, as well as in the
speaificafion; aierty vidighCirdess btforSise sge@QD S\ Ao N o]
pRBhal fibﬁr%) enbedded in_g{ru_ber ﬁﬁgTh%ﬁ%mgﬁg'“ﬂw
Finer 11 AP asPet 25K tepreseating & pritienles dettod propreticsumiss of measure,
copditifraqyodal #the of plk@REs, iAMEded 165 uj |
: - ly%cgmglg‘%g?ér%%la BULL, tby

natire formng drumusing the |ayers
reSch or PP Bty e with nch a2t deslndipg iaft subswt bfvembers

wittiniany rirdge 56 retiRUD YR Exaipt, RhAERH a hitnd iR Sver i1
an a!ndu co;ﬁ ahﬁ“s& an i nfila;g%abl e&t%??él&gﬁlggiq%gg'ﬁggé%“{“{%&m’
I S TPPH S N € isHosetheny mpmber R flingfwithémthe rarfge tihapecifically
disciosedr efél phitit@ar, B FoBbwibd RuniBls R bvSnik | the bladder is =
RL fL?(hﬁgphn%nd it _shap_eés1 the ?(i{rvgmgflﬁfo giaﬁgspﬁf%glg'a '??Lﬂs"'d'
£ e KRS theredieg vesiable mesing) fromekds wol0oPs ahith i A% ibdneneBRs. b Yk
is IR QG 394, 44U UL ishg, Pre S. t gl thl N Lhe .
bl aggir and nol d rsg?sggﬁgzg" t"é-rg'gg’r g&@rgewaﬁ%g&gi prelG0g.
MOTTVER AR, HIPRR! FRgs sepFostnted by any\twb valnis 28 R] BreakElBREMDYLIE 8o
spedifivaliy/dicioaddl Y about 100 OC to about 250 C; preferably
Vabout 150 0C to about 200 OC. Cure time may vary from
AEBUPETE OhiPRbrdmenty of e pegbent nversion preeberfaitt in RHieOffliowing
endlerittd furdg@pi0 M nutes. Cure tinme and tenperature
1depfF\rd on many variables well known in the art,
‘i nc uEMVWB CRHRICE B FIBRTSing hlewst thieh dayers,roae ofwipie Iaybtsomprising:
Diaioid pekniag ioh PRvehifiayBitRViRd ubtls BRAGIoRE shfiS; | aVer S, the
ess, C.

HWEL all tire size and thickn e tani zati on
BHFEHRSE Semnaplaticyerdn lemivhte sntian with the flid pamsitioh piecat @ layer

lowarsin@ide sig kternie st net hads, j.ncl uding
he test pr ocegﬁ%ﬁgléﬁ?@?@%@%i%%ﬁ%ﬁ@ﬁ@ﬁ‘dﬂ‘ 3 chpin
T haying p glas ransitima fompsratupe, Gpf leys thanlabamizp aCizgm Usi ng
3)@@&%@5&3&%&@&&&11&1 edié}{?hgﬂ% as well as stress-strain
testing, adhesion testing, 11ex testing, .etc.
i ng Pravention lopariobrapmlistsi ar g lyness ttinfpSsifiod having an air
peAsEatdneécRTdfent S At 2C vil.cani zati op ar
e Pty SRR, T 5 5 S il Vounes

g@ggﬂnkin of all elenents
Moy |19 500 MEs, whepq said pplyrasr composifiort dompries:cass and t he

out @ t eeag: ARy g\@gsg Ln. addition to .
devel opi ng he deyz?e%’gq stdrdgﬁ%etetﬁatc %@’58&8? palymeg compositions pf
| ayer afde#sthac bompplsstic isin capiponest bavink Sedii Eakdaih coeficient of
‘enhancegsagteskndgt | ement resulting in
a cured, unitary tire fr ?an{i\/\bﬁgor\ilésrg@mg‘égg‘?’gf godulus of more
mul ti pl &3k A30MBa, wisipigresin compovenpixrah ieadineeringesits i lor @@kcted
vi ew al [ jon of. a tire
illustr g?llg ggrkgo“?%n%’gig? o l%faﬁﬁg LesmS, polyester resins, polynitrile resins,
polymethacrylate resins, polyvinyl resins, cellulose resins, fluororesins, and imide

resins, and
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exanpl e of the arrangenment of an air perneation

prevention or innerliner |ayer of a pneumatic tire and
wa 28088128t i al | y hydrophobi ¢ thernopl asti c | ayecT/usen06/060270

FIG 1, a portion of the tread is indicated at 1, a

carcass layer 2 is indicated at 2 and the tire

sidewall is indicated at 4. On the tire inner surface,

i nside of the carcass layer 2 there is provided an

innerliner layer 3. On the innernost surface of the

innerliner layer is the substantially hydrophobic

t hernopl astic layer 5 of the present invention. FIG

| a B ugtleast K36 bhecightbesed omthe touatwéighn ofithe pdslsmm cofipdsiien, of

1 6 l.ud et
ayor 5 e neileBRr nblicl Rl 8 i perfuot Seilnt g

2 is a d1epRbdp saemicmt Secmd@(amw) afalYouigh\wodhle e nbitsore
nmeridi a |II r.a i cal , .
exarpl o a7 SHEEPL M badbrler iyponcat 5 s e e sousising
pr event iobiflicos ribhpre rdnd il htdaqgamtemfthea:oﬂ nigduFe-¢ofitatniny embbers,
further | at| Odl t he
pr esent S’.’%ﬁ‘gﬁbﬁ’%ﬁ SG@H%% ‘t°F°e%t' F‘re‘i}’aﬁuobl’m’ acryl
car cass riblgrarior@man dodsthebmoyskdstic eﬂas&t‘nersaﬁe total hmtxﬁuaygd(m Bfthe
FIG 1. c&ﬂ% he t i.nner surfac I NS
of the car casng @a@%?‘n ’?ﬂ?@?’&ﬁﬁge‘fﬁ B edse@a‘h:ﬁ)%/? PPh@?‘S*F ﬁ@\ed
: ayer 3.0n (e tatd eveightrog thapalpmes wﬁpaﬂﬁonofvl]}&‘éi@thb Elaﬂtf]xﬁdr B&Aponent
ayer a site.,surface of t

i nnerl i SB ng%; frod 8'} V{]E‘nbzg(f PSA JiSPoRtinaoUs phase it 2 matrix of the
t her nopthesmdplasti caysarcsmﬁom )54 thepolgniee c(mipasiﬁm
i nv trates.inc tion of

2ot Farafiueioh O bl | e i R e Pt g

Weley cprient atawotﬁ»ptlamatumddh efSless ghah ayoat 0.6d ph AORERINyheR VLS malar

illustrated in the further
ﬁ?%*ﬁ%§£8§“%%§£ﬁéﬁiﬁw ééﬁ éﬁ (ghhe5|ve | ayer 6 is
3 nc Ifhmmmom’épardgﬂpter o2 f&thdr doBpiNing 3 sEBREHENS plh%h ﬁgerzme
5' .and |ayer 3, and

d bet er
ot B0 R menii e et e, s iy s s
thamhlﬂssmwkaydﬂ and \&Kbrﬁdhﬁssbdé@d ﬂh&'}a‘) ash§ layd & quﬁx%éwrc J\WH-A c
es of subst phobi c layer 5' a

urfa
Tt O °{5‘“§ I onf Sy 5@1% %¥ PRRBE vt laybat | 1
4.co nll'm:ctosstructtm of bar{ﬁph hayers ﬁhe&npl (et i Wc@ﬁ%mgnses
al s

{ hr oughout, t he eci fication and

o c“fj"tsj"gg“““ e fcutet eiseid W pormenben mrovertins layerngtingpntact with
Saidoﬂmcplaaué layer ' fmﬂi&d co:ﬁﬂmes dnN6dnekil®  @mpbdfiont Ghé r(g)?_t,vﬁen said

cont ar d| ct at es ot herw se
oY bSO B s e 48% A SUBSe yhese of eid

thermeplastic hm tioy nhrooqttkm blﬂc satdamerpenﬁewnwéman Ry R contact with
ort EJEB’ A8l Gq as well a two or, nore different

ernopl a stm“éi dhepive %B’f’r?fm’%\?‘]aﬁlﬁs‘&"rlaﬁam xture, and the
. | ik &he comstridtion SWPWHC&EI said ddlﬁélﬁ Omﬂptgshﬁn bfovides an attiheswn
use i.er fqr, or in conjunction
v B hogl SR B e irainaicn of o0 oo o s substate t
suitablyefimgtioh. t 0 convey that the nunbers, ranges,

6. The construction of paragraph S wherein said functional adhesion is obtained as a
consequence of vulcanization of the adhesive composition.
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characteristics and conditions disclosed herein are
flexi ble and that practice of the present invention by

wohoms@ssdssl |l ed in the art using tenperatures, PCT/US2006/060270

concentrations, anmounts, contents, carbon nunbers,
properties such as puri particle size, surface area,
bul k density, etc., that are outside of the range or
different froma single value, will achieve the

desired result, nanely, a nultilayer construction
conprising a hydrophobic | ayer, where such nultilayer-
construction is suitable for use in an article of

Trrandfg corsestions of piragtaph 4cant ahmtingaid allbesivel corhgveiiol baprises

epRIAiZBX AR ButaBlerR REMAPYI0E d&i?{y%er' a hose, etc. The

foll ow ng exanpl eS are praovirded as specific
81 1 | 3¢ poattyueien obany efibargiaphsitis7 wherdineidahenogebtic Ry BirkgRitks »

h ver, that the invention
pbijm el R WP b8 Soe P BN b S04 (PR o prbvtfies
siueripRpYiRMs, achylics, fuarecsrbamdigne patgmdrag e mirinestthgeog x anpl es,

as .t cificatiop, are h i ght unl ess
O erhs, bondcion i B H il 5B i, i s e s st
frpméhesnup pansigiingiofearhon bletkaélaysexistiaaly cRY, daldRin dadBIRS Btk islidy,
(S TRATRL r.ti.es nits of measure,
Si?g%%it??’gﬁlsn,%g ysf’%ﬁéﬁq’gﬁggﬁlwef? ntages, is
10t e ecastrustion;of paagraply 9 whardn bt zatesst enelIESES bafeche i theRYoup
68 t Ak .nu r falling within such
e i@tﬁfg%f‘&ﬁ)oﬁ’f)la&, &%il%ﬂi%la%ag@%{nug?mn;ﬁ_ﬁ%g

range, including any su rs within any
li'ang‘@‘* gepsiruston: efchny PO paregrphe] @ 10vvBnely €4id at 1B4sBkd Gl system

chpHEa amzktbn@cdrﬂ%%@%{ﬁ%aé?%%am%%§n upper limt Ru,

i s disclosed, a a 'Wthin the range is

& pedhbf progrucijonif gay of pesegraphn ] rakltvhersinasnid fluldepeimatiVréVention

it Bi e i £.ical |y, di sclosed:

R TR olipilel & g Selo BRI E BB Spistl of Siamenpativos,

repoiive spREBHoRipidants, attidronants, @miinggaaisgacgg‘lml %d H&tggs%er&%

% 159 : % 529% . % 96% 97% 98%

Gone Sttt 3o 2 S o by it i e

comasisiog _@MP"Q‘CD%WW}MW?W gl_&erﬁnlfer Byeé%ﬁc\l/ 62 fayr&bfpkising said
cific i s¢l osed.. Various aspects

hBRBYR ritberd SQrcER fay?r ﬁléSl%Pvg]ng ori(i’ﬂg'

or enbo I ments o ention are set forth
i;ﬁt;;; coﬁrﬁ{ubtwn/ioﬁ@yej i Ng. EId(I) r&;ﬁ}?&g hr eeérlmgl)’/laesﬁg @%ﬁéﬁ% ont
“whi ch #@@E’? . % %{S’.%sn% :P?’flﬁmi ® PPy AopRsienEaing, galynitrile resins,
PRyTasthaeryiate rresisy @oly¥imyt i tedins A BellORE Fesias) Ofhibrdrede int%Hé Q68 and
e

ast one thernoplastic layer in lamna
relatironwith the fluid perneation prevention |ayer

14-owdhe enstiutins of parigtiph as tDRhedi ihe HeAdtPlastf QB bo%iﬁg&uﬁs an
O D L F P SRR Sl B o 1
nylopedd, nyleo 610, nyléh G;nylam 666 copolymer, nylon 6/66/610 copolymer, nylon MXDS,
nylon 6T, nylon 6/6T copolymer, nylon 66/PP copolymer, nylon 66/PPS copolymer, polybutylene
terephthalate,  polyethylene  terephthalate, polyethylene  isophthalate, polyethylene
terphthalate/polyethylene isophthalate copolymer, polyacrylate, polybutylene naphthalate, liquid
crystal  polyester, polyoxyalkylene diimidate/polybutyrate  terephthalate copolymer,
polyacrylonitrile, polymethacrylonitrile, acrylopitrile/styrene copolymetr,
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3) a layer conprising at | east one high diene rubber;
wherein said fluid perneation prevention | ayer
woanprissxss a pol yner conposition having an ai r PCT/US2006/060270

permeation coefficient of 25x10 12 cc-cm cnR sec cnHg

(at 30 C) or less and a Young's nodul us of 1to 500

MPa, where said pol ynmer conposition conprises: (A at

| east 10% by wei ght, based on the total weight of the

pol ymer conposition, of at |east one thernoplastic

resin conponent having a air perneation coefficient of
25x10" 12 cccmcn®2 sec cnHg (at 30 C) or less and a

methgemgnitilybere e@omempﬁamm%@mmtagm dbbol?xﬁéi,: ;;a,lymeahyl
Qe a in and or js selecte
meiEPRRD oy bR AP 15, Meblle b Heohol. vy
aloplmil/sthgerer  ropslyme, pmlyyinyltdénel ecltlﬁﬁlle NS polpéthyl rre&m&iaeyl 3§
onlp AR RO O opolh ! AviaGE USRI UES Froslymen odirloge
acapmd, g heellulpra s eadetatn  tHutyratept qiolymiﬁyl?bite oﬁuctnh@ pﬁdlmr fluoride,
0 ast onmer one

pof RO ok flne. exBhotoBR A pe el Eipor rrchiBhe. o RiHIdsss aad
migtinkLtheresfcm cn sec cnmHg (at 30 C) and a Young's
16 rmdﬂcus f not .nore.than i ch, el ast omrer

MPa,
conponen ?t?nsogla%?gﬁmﬂ%‘?ﬁ g“@ﬂ%d‘ﬁ“ﬁ‘&r@’i dedtilongt o elnstomer
compdoles 1B isesaldctédh o Yiar gp@p nafsiting betated mbber synthctlc polyisoprene

i) PARDREE AR Bilg: FiimREp o rngrrgS ba@ywmww @),

nitriletblordigne xabi:rey INBR)D hﬁﬁ@enateammgrt@ %qa 'ﬂiopylene
el ast orer s of the corrponent

t al t (A
digh ) MOpRIet, ibber @%@ﬁ’e?ﬁhy mu’frs]’a#'ﬁgﬁ’@)fﬁ (Y, taalie agidamogified
ethydeng ptopyias e“bbsl'mr(M -BRMY, ?ﬁ@ﬂ l'ur’&i‘ giR), RébutyRs e-ﬁ@ﬂn&‘t{t E¥inyl or diene
0 on er e.e nen
B TRABbR, RGREL R iR Somaed Ruetime psis
copdignses, chioropranerralibed, Bpmhfordhmnmhxﬁbﬂmmeﬁmb& épﬁfhlofbh drin-ethylene

A R RN A R
eﬂponmymdn asblen, ebjorbdulfidated npo‘l}@ﬂhﬂéneC emmﬁfed agoly%&?mﬁe maleic

acld qlo%tfl ef %lélprmg eﬁg?lie';hygﬁg%, esa_jé{ o acg%gél {3|d§:ﬁ@l}yl mhgn?g tubber,
msmpmmymnal tiiob OfubbessS ol aiide b, Ovitylidche Hiride rubbers,

nst t|on further conprising
teliGracienc bray 8“1"%& b ﬁ@’é’f‘m“c ﬁ’@""ﬁ’hé!‘ hberss Seringtodstpheshagen
rustesp udrcﬁmamﬁfsas{empiaﬁmaﬂefmeﬂwe pAREEr Shstéhickd m

elas{o I [ t her nopl astic | ayer and wherein Said
g’oncfm raWB% 1B4MEES. | ayer is in lamnate rel ation

l7W| t fhet toastruction of any of paragraphs 1 to 16 wherein said at least one elestomer
component B is selected from the group consisting of a halide of a Cy to C; isomonoolefin and p-
alkylstyrene copolymer, brominated isobutylene p-methylstyrene copolymer, hydrogenated
nitrile-butadiene rubber, acrylonitrile butadiene rubber, chlorosulfonated polyethylene,

chlorinated polyethylene, epichlorohydrin rubber, chlorinated buty! rubber, and brominated butyl
rubber.

18, The construction of any of paragraphs 1 to 17 wherein said elastomer component of said
fluid permeation prevention layer is substantially fully vulcanized,
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ot her of said upper and | ower surfaces of said fluid

perneation prevention |ayer. 4. The construction of
woar@sgsesh 1, 2 or 3 wherein: (1) when said PCT/US2006/060270

construction conprises one thernoplastic |ayer, said

surface of said fluid perneation prevention |ayer not

in contact with said thernoplastic |ayer further

conpri ses an adhesive conposition; and (2) when said

construction. conprises two thernoplastic |ayers each

havi ng surfaces, a surface of one of said

hermp ga;ic | ayers t in contact with said fluid
lgé[ meat (}'oon f)t}og\?gﬁet“?gf?ﬁpgé@@rﬁ_“iséld itkpreepisticcis selfoted fom the group
Chssndelciybmponaian, AiestoeysAIRaP i hodln AAIIREN fw

.. The. cqnstruction of paragrap erern
Jﬁ%ﬁé‘? lyleghyéegﬁ%@g i%?’iS‘é‘/rWBF‘BX}?Ha&h}' Ac-gHTpResopnlynieq \ethlyletesprapylene
copitheier, attteyleatsbifidne i ErOetR@dnbh dxehd & i ' f sajd
aé@ﬁ%[f ugltbi op and ?g?rg su%ge;nr atxgﬁt opgﬁp%}h@%én%cﬁ%? ic%‘ﬁ’iymcr
. &S ®t r uct i on of par agraph 5 wherein said
20un cTheotvdbtruathpesti 44 of ' 0 ence of
il ganizston or the R 290 1 e B AR R potymer
EUH Y FgH{tenJsmpgiafueey ko piHesa ther atusnBeiGei n sai d
2adh eBiev@neacion of iy QR psARRhd oCRAE: dfsd; ‘
gt r ene- but adi ene-yst'(gren b?_gﬁi copé%ﬁ@?@g@a%ws layer or
3 FRIERFEPP Bitwesm yeid thepnmplagic dpios and i Midvpemeition pRvdition
liyeer nopl astic | ayer conprises a polynmer selected from
he gro consi,sting of honopol ynmers and copol yners of
bfy‘gﬁ‘%’#aﬁgﬁm@f‘% enics, vinyls, acrylics,
f | uogagcae anEyer ShpAgnt8biaiGAs, and m xtures thereof. 9.

TheO&gnstructl on of any of pz_a’r agraphs 1 to 8 wherein
sai dat P &5rand Igysecompriigra dynpmicalleodanizédraliny offae cqpimerng resin
cal o o ptor SRR @ & el By, By Seoiatr Fbing i
tit RTFOAFICN REVERien ProRseigs; mdbur and mi xtures thereof. 10.
The @ynshrsuitah@ly @ erein.said at | east
one (??I ler is se_f_ e?:t gg b?‘?%‘?nﬁ{raglgstééﬂ?fﬁﬁ Ykt thPHnda lower
car bYees| Hdkcompsiing B filinformariga peraireystailise, LsubsantislT Bafophobic
11. [ .of h 1

e 2rven SARIHC a3k Hea A X BRI e o sbue 20 °
Whersigysaid HRPeE orrspid dpwarsurface afwidatcohdiagdr isoidpcaaCaR Rk 3dy&H and the
oltr of E@upnts bdidieivd n .agraphs, 1 to 11

wher e nusfni o flui éggfé‘%fn‘%ga[‘]‘?%%&%@%\;}‘é% ‘?’gsr?alf“ﬁi?%rﬂ%rt her
ZonpHiesEiless pamermahi P ovhstsineeid augifveomy tekie isgselobipd from the group

o e b L S e S Brge
pgﬁmgy, resigs, ﬁlh}ogcrrgs’ms,é]@giqﬁrqshg iraide teking md fixtures thereof.

24, The article of paragraph 22 or 23 wherein said first layer elastomer is selected from the
group consisting of at least one halogenated elastomer and at Jeast one high diene rubber.

25.  The article of paragraph 24 wherein said first layer elastomer is selected from the group
consisting of a halogen-containing random copolymer of a C4 to C; jsomonoolefin and a
para-alkylstyrene, said para-alkylstyrene comprising about 0.5 weight percent to about 20 weight

percent of said copolymer, a halogen-containing random copolymer of a C4 to Cy, isomonoolefin

and a C4 to Cy4 multiolefin, said halogen selected from the group consisting of chlorine, bromine
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13. The construction of any of paragraphs 1 to 12
suitable for use in atire wherein said | ayer
woanprissisag at | east one engineering resin i s BAT/US2006/060270
innerliner layer and said |ayer conprising said high
di ene rubber is a carcass |layer or sidewall |ayer or
both. 14. The construction of any of paragraphs 1 to
13 wherein the thernoplastic resin conponent is
selected fromthe group consisting of polyam de
resins, polyester resins, polynitrile resins,

| ymet hacryl ate resins ol yvinyl resins, cellulose .
ag‘gé'féﬁ@“ %Frﬁ‘%fi B ogupher Symh?ﬂg gulbers canprisingl atnfeast 50 @%ole% of diene
ionEhe@ @hd seleBied f lobsdsd aragraph 1.to 1
wherein the t th r?%%@gtc%&%&fﬁglgg%mg?ré’ﬁﬁp?@m&ﬁ pogf(styrene-
CRTgrdee) Prly(wisas-hytadiencestyranc) blodknoopdigney utipal GaBbSH: Shd Mktures

tRkeofly!l ON 6, nylon 66, nylon 46, nylon 11, nylon 12,
nyl on 610, nylon 612, nylon 6166 copol yner, nylon

26/ 6676 ROicleo @mym,%rwéiemin Sb’f@ﬁgind@ﬁl'lgOI:@SiﬁE6sg}MF’)tlédéﬂox§ R Troup
o (0] 8] 0] nmer , n'
Samaiie BT SR B i
°p, Yé}g?lﬂh‘a# @,510|p®pglme:nyiybnwﬂmﬁm?lb:{ﬂ afalyfon an?* B er Syfon
66, e y6%tP (0] ate co ner,
p/glppagP @Ing% e{l)@%o | ybggy%&ﬁ‘ %ag%’ﬁyﬁ‘ztvl °e,t°rFéi'lg\§¥*H’ cRolystigene
ti&ﬁ’l**é%ﬁe?@%ﬂﬁk% Jopelithalatee polyaliylane d?plel_iwxlydymylw Bophthalate
b t r L, onl t ,
SRR 00k OB e b, Sk, oboryatyin
dgge | diasidipe € ftoyipbthalate ichmlysiey rpelyscreiigiley FBlymethacryloniteile,

okl pitril ne/ but adi ene .copol yner,
aﬁgl %’mat,swtlw,}l}r/él?x net ha%é@f%{mg, pol ;ngﬁ‘ﬁ?{'}mﬁ@? | at e, copolymer,

lenigle(styrepe/buiadieneeopolymss| ppiyietiyl matheaiiat, poithyl 'methgcrylate.

v ek SRENEAP kAT g bl ok apivomidene

ol, C
C% y nByviny] Pthl‘uidP.e qivly&hyld:eVyViﬁgltlidiyﬂeacr&b@W, vinylidene
Bl tate cellul ose acetate .
e PONRT AL S lio, B rpran plovnsidns
yeridycenbingh Musdide eolyghlcesfinorottlonsfthteAtRedhERRIGE RYpoBAE:,

afoRRed i lyraiides, and m xtures thereor.
o 'Prégﬁﬂ' es Hn® FBhde& v

construction of "any of paragraphs 1 to 15
Hiner'dF artislgiof aut ofl remgtpho 22 tELOSHOER kaid HRRRPARL: HBlybidr has an

oGl Gef LRI bl R0A UR. RODSLSH NG, Oof natur al p? al
synt heti c poﬁ/i soprene 't E‘B’B%fyf kf)sg;k‘i?laé?‘%a-lﬁﬁﬁfﬁmplﬂymﬂor
2jmoighester centspt pen poliyer stolictembuntt uhibe khah 8RR 0.1.p0! ybut adi ene
b : i trile- di .ubh NBR) |
SRR SR e U e S S S ——
pefyieas selentnd ofrpey the giobp congiEERPIY horRpblyin@d S EROVES B bRk,
(0] er

HREMno | L d-nodi fied ethyl ene propylene r
“t ﬁ Epmmgdgﬁt"’;%i %ﬂ%‘ﬁ é?”tyﬂﬁ?z S‘X@b‘%u‘f'wl% Aeyigs.ofnarocasbops, rjene
PRlymess and mixtures thereof, :
29 The aticle of paragraph 28 wherein said thermoplastic layer comprises low density
polyethylene. '

30, The article of any of paragraphs 22 to 29 further comprising an adhesive composition or
adhesive layer situated between said substantially hydrophobic thermoplastic layer and said fluid
permeation prevention layer. |



nmonomer copol yners, brom nated-HR, chlorinated-11R

brom nat ed i sobutyl ene p-nethyl styrenc copol yner,
wohbwros@sane rubber, epichl orohydrin honopol yneC$/US2006/060270

rubber, epi chl orohydrin-ethyl ene oxide or allyl

gl yci dyl ether copol ynmer rubbers,

epi chl or ohydri n-et hyl ene oxi de-allyl glycidyl ether

t erpol.ymer rubbers, chlorosul fonated pol yet hyl ene,

chl ori nated pol yet hyl ene, mal ei c acid-nodified

chl ori nated pol yet hyl ene, nethylvinyl silicone rubber,

di met hyl _silicone rubber, nethyl phenylvinyl silicone
b artisl 0E parseragh 30uwhvesin said ras!lhemkb emfasition iofl @dhesive layer

; bb
oDHRRE! leakSh Bt o0 SN ED GRLP il S Ditiom ampentd
cthylenseeopolymers; ermdlz;kiacle'bma b@,olymhe,r aBna StroteR] &thyldhe acrylate

SRR e SRR, B BSOS, oot pan o actorerd

3B3f peeaticla phsaragraplnSOMemineme indhesied lalyeRdr ARSISE cRiPBsition is about

n Bis selected fromthe group
13%%2‘?@??%80 mns de of a Cto Cisononoolefin and

3pal k"l,'ﬂesﬁ;cteeufemp (Dbpizmhs 2Bl Aath@ColpRdt ¥ kBRI substantially

rene, co enat ed
hﬁ"'ﬁ yh’% S fre ‘Rﬁ%&? Sa‘da@ﬁ% P?S?%Fatﬂ?? prevastienalaycs aed said first
etasthbﬁlcontach’fhigda}@sul fonat ed poI yet hyl ene, chl ori nat ed

ol v. t | or.oh |n r ubbe chl ori nat ed
3Eut yﬁl F}j gﬁg}‘l frhers BG'W)?&CF’YM?WOS“PB or gdhesive layer
Smmﬂmn smi %Smﬂlwﬁydﬁﬂroaﬁrm@?l&ué Ruyk 7antAR0 Firdl Bbfler
c‘&lnﬁﬁ conmponent of said fluid perneation

prevention |ayer is substantially fully vul canized. 19.
3¥he Bwessicl atany aﬁﬁaragxﬁpm 22 wgh amkteu&amﬁ B8R ifdtm Rk Kbse.

her is_sel ecl ed fro nsi sting of
e oy B o co o e B G gt b 35,8 bl sl poron,
adem taycagsariontivh ﬁxywh@wae topl surf@a ra;ll}qeﬁedl dﬂe,aﬁdtea Yo Bed &@dfh?ﬂb Si8vall
e ene-styrcne ¢opo

F%ﬁeﬁd&? %épy %%Bgtf'@%‘idm%{“ﬁ? I%@‘ﬁ%g%fﬁ’f’ él"\@“g and'a bottom

S@tﬁ}wlvytmm thtetohysluﬁne oheﬁ@em@eﬂmapﬁw Tehdher®d BY b&R&1 S REbottom
ﬁgﬁ@ LR d nlxtﬁgq%mthgfg 8 The construction

any ofcar par gﬁef s iqerlingr dayer being the innermost

smfm inDgohtac twith ﬂ[k(ﬂirwmint X Qiddir charbef] 538 %nﬁﬂilﬂéﬁz?@ﬂ v%?lgnsmg an

eratured qé | ess t han about

LERBHC I i 81 *’éﬁq‘y“" SHerpoplasticy laysp dn lmjngte xelation witheat least said

hpmm imhglimeg susfaceaaliaRidnvepldsty Ryer edmpahe & &iﬁﬁf&{aﬂg%gﬁxf—érﬁ{}llme,
[ Ui

t he l.ast.i c aer and sai d
&@4 {']hysdf"l’f‘jd’%g\?%fﬁ? % a%.a Bjéss tEpsition|tgmperature, Tg, of less

‘on* pr

ﬂmmmut QW0 HY:

37.  The pneumatic tire of paragraph 36 wherein said innerliner layer comprises a dynamically
vulcanized alloy of an engineering resin and a halogen-containing random elastomeric copolymer
of a Cq to C7 isomonoolefin and a para-alkylstyrene, said para-alkylstyrene comprising about 0.5
to about 20 weight percent of said copolymer, wherein said elastomeric copolymer is dispersed in
a vulcanized state, as a discontinuous phase, in a matrix of said engineering resin.

38.  The pneumatic tire of paragtaph 36 wherein said innerliner layer comprises a dynamically
vulcanized alloy of an engineering resin and a halogen-containing random elastomeric copolymer
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(A) a first layer conprising an el astoner; (B) a
second | ayer conprising a dynam cally vul cani zed al | oy
woRomrsesgi neering resin and a copol ynmer of anPCT/US2006/060270
i sool efin and a para-al kyl styrene, said second | ayer
having fluid perneation prevention properties; and (C)
a substantially hydrophobi c thernoplastic |ayer having
an upper and a | ower surface and conprising a
filmformng, sem-crystalline, substantially
hydr ophobi ¢ carbon chai n pol yner having a gl ass
&%@$s'tLon tenperature, Tg, of less than about -20 0C
e R LRPYOKHIEH 2 b toGri wultiololy , vehareinaaié cladtonsesitc dopolymer is
disesediiel avadi@ized staredd] ingdfd fhade! 5 ayer,. and the .
oFe et ARG bl
33 hetHopneupdtic tirep phs37adjereivesnit tim if Vultagdzed23. The
4@r tiach&hdRfor Rk amherei n. sai d _engineering resin
s sel ect ed@f‘%ﬁ%ﬁ%e%%%’ggc OISR P SCasT el gsPy Fanipinime = high
?I@ﬁ?i‘?%ﬂ anfyi5) igpeddipgs faypras the inpermodt Jayértof salidem ecnpiSing thle seps of:
po t : \|.VVi n resinsg, .Ce ose
T R R i SR R oY L el Wit tebacoaia

.resins, fluorine resin
ispreoglefin-coptagining plastaact dispeesedin aicalg d@fh 12 dn figikeringemE sid

insafs ' : oper .is sel ected fromthe group
l“%%ﬁ%{%ﬁ%%@@?ﬂ%@??w%ﬁgf%l ogenat ed el ast oner and

at  1(Bas tprayiding laifigsh ﬂﬁfnmphgtfcu?bﬁh.lanlﬁﬁate Eﬁﬁ?@mﬂ &18stQkid lower
PRk o nerLn sal I rst. er elasfoner _1Is

g sel egf e lt}f %%er%%égﬁrr’ oslﬂa)d %&?ﬂg‘?@aﬁ‘i“’n f comprising a  film-forming,
serercoygalinec evbeteitinliyn by drophxdbinmuastan odhyinegolyaer ﬂa&(ft 8 ofas transition
tehp Q009! fiBNnANLL R opeE.a- al kyl styrene, sai

par a- al Kyl styrene conpr’i si ng about 0.5 wei ght perceht
to &Boutconstingthaippererise of sablf inseelinet 1SRORY SR carcss element to
foldh ABER 16 A bk ,&,‘gdom copolymer of a to C ‘

[ I a

I sononool efin an to Cnultiolefin, said hal ogen
sel & ededinpamdtféringrsaid pathek istichnOunaér PR o R desired shape

' ' t eRf; .a ural or synthetic.
oﬁtgg_&et:ﬁc npr | ﬁ%&a uﬁh@gsg%°%ggi&€?aﬁﬁ‘%é%ﬁbﬁgﬂﬂo
subpientisly veleanazd sdid sometirttie  gr oup  consi sti ng of

)0l Y I_ene,. pol y(styré&eco-
B M S Sh s A i SR S e s —
redepro Mitheseid upper smrdice roflInkie rig%cﬂmel- e M@&g{&daeﬁxﬁﬁfopla&@hw
oG siad b ingh. erein sai d engineerin
FUssnd b L Sithe AHRSAN: SSRTS s5rSibebi i e ngymse
hay{pe oh 8188, transitiaantenperaturg,l G dfLlessnthhro Bboki? 207} GihedihOsaid first
i | ol yner |l on 6/66/610 )
PR kfer, B0 Sl MR H ARt ol o et o gibeive

.

CORPPBYIN L/ aptigesive fugeryhenreen naid alrertidplaRRSlaged DA WATE Huid permeat

ion
PRhiR % RRRed QEQQ ol.yet hyl ene terephtbal ate,
Pool e?gr)]'yisé%ne |S§lgp t %ﬁg{"g&:}y"%@fl% éﬁé"’fhe
44t hdhametiod of pasagyeple A wheseip bdihathadve layer comprises epoxidized styrenic
block copolymer.

43.  The tire of paragraph 36 selected from the group copsisting of tires suitable for .use on
automobiles, trucks, construction vehicles, recreational vehicles and farm vehicles,

44, A poeumatic tire comprising an outer tread layer, intermediate sidewall and carcass layers
and an innermost air permeation prevention layer:
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copol ynmer, polyacryl ate, polybutyl ene naphthal ate,

liquid crystal polyester, polyoxyal kyl cne diim de
wdizeasiodizssl ybut yrat e t erepbt hal at e copol yner, PCT/US2006/060270

pol yacrylomrile, polynethactylo pitrile,

acrylonitrile/styrene copol yner,

nmet hacrylonitril e/ styrene copol yner,

nmet hacryl onitril e/ styrene/ but adi ene copol yner,

pol ymet hyl net hacryl ate, pol yethyl nethacryl atc,

et hyl ene vinyl acetate, polyvinyl alcohol, vinyl

| coho Jn/ ethyl ene copol yner, polyvinylidene chloride,

@ol y A F PERFRSIPR Breventing] et haMingprol wpérraptl iadewe surface, said layer

copot Bing ¥ e} ARP&it ,PF%“H 12

copolmr g pmﬂu osggsafgg?égmg%é a(lglggo\é}ge ‘%Ogabo“t?‘sxw

bui yFEfa¥emh ﬁ?ﬂ‘?‘ﬁgr@l P°froes less and i Yebeng'spoxdylus ofbort |1 0aitel Sbout

pol yg@lmp £ % etraf | uoroet hyl ene/ et hyl ene
copoly mara? adrﬁgr@ og{ﬂgnco ded™ and mi xtures thereof .

27. Gﬂr}e a¥ least 1086 hyfweeghy lméd pahagtabpéight 3Pt Polydfier Bbiositish, of
sai d ther, has a ui li.bri umwater

cont ent 3?@%0%&&%& Q?Jt IX%H Grar ey 81%"; PRLULPrRezponaggffigient of
O 1 g per 2hERxpHf Wcrrﬁseoanml(aﬁo‘k/@)tcenessﬂﬂtaesr&m%ﬁodulus of
pol ymer sﬂ&é%%%b@mﬁ%ich Rhink n%nOISﬁeleﬁ&ﬁ&rog)i the g g}%g:Oprssmg

article of any ragrap s
t her nopl &&#9 M{hy@ms,@ehm £agigs, @obmhumsms @blﬁﬁétmryfafe(l'%ns,

the group.GaRteshd &gulg{? régﬁgnﬁﬁg u%s, a%xd?xﬂ@? eSS m}ﬁmar s of

polyoleflns et hyl
copo®) et m%ko%‘@h‘fe@b% basqd;dnshe tatalrweightaf saill pelgnied eaﬁﬂaﬁiﬂ of

di | her eof . 29 The
par agr bpis D8, o SRy BRTIER s o el ot or

conpr i sedhep aheuiPSnidi ?toy cpioing o byt (2e30° 8 and Beusy sdrhddbiGs &not
s vo OROBED SO MR, bt utihds SpRiT s e fom the group

adhesi ve conposition’ or a
bet ween §%St§tmmfshmmmbbbrb ynd yier lyogdaates theREqTRIbRA bérfeining

| ayer an d |on reventl on |layer.31. The
article g?ﬁ?j%r%gcrogph wHHMSFoRtame | rubbprss supgo-rubbers, hydrm
conposi t inhers recrpichtebers vimolmn;sehd ﬂﬁﬂffbblaﬁﬁsela&bmér@ A toR"Gnount
pol ymer EA@%{};}’"H se| cg fromthefé
consi st g? gog{pgxafme the cononmd rbﬁ“’g Bqsdses thery ehgut
et hy: e ?e 30% by wgightrbesed o thy Iwm &eigﬁf@‘&@iﬂ%oltyﬁ%rf%hﬁ&ﬁmn, wherein
acryl ate ne vin etate copol yners
and m xt lﬂllr%ggg{) er éf? ne’@@ H%G@f' "c‘f“g‘”&?e 5*&%?@#51@?91@910%
wher ei n $heisel imdmegixve thethenmoplastia HBAS bonpoma ﬂ'gﬂgsihtshl@ DolyRer
about 1 g? rigo@fon tgqabout 15 microns thick. 3

0

article any "o paragraphs 22 to 32 further
Ebpttilesstione ‘heweﬂasmdaysub Stndnateirelatioy with at least said lower surface of said

air permeation prevention layer, said thermoplastic layer comprising a film-forming,
semi-crystalline, substantially hydrophobic carbon chain polymer having a glass transition
temperature, Tg, of less than about 20 °C.

45. A pneumatic tire as claimed in paragraph 44, further comprising an adhesive composition
or adhesive layer between said thermoplastic layer and said fluid permeation prevention layer.
46. A pneumatic tire as claimed jn paragraph 44 or 45, further comprising a thermoplastic
layer in laminate relation with at said upper surface of said innerliner layer, said thermoplastic
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hydr ophobi ¢ t hernopl astic | ayer between said fluid

perneation prevention |ayer and said first el astoner
woanmisasmsag | ayer. . 34. The article of paragra2pi/u8306/060270

further conprising an adhesive conposition or adhesive

| ayer situated between said substantially hydrophobic

t hernopl astic |ayer and said first el astoner

containing layer. 35. The article of any of paragraphs
2 to 34 substantially in the formof a hose. 36. A

pneumatic tire conprising an inner air chanber and an
outer tread and sidewall portion, an inner carcass

oy ceripmininpaFinigrzing, mimﬂmmemmmazlbdiycbophblﬁindﬂﬁbn thairsai d

o Pl A o B, 06 B O hd B G
cmmmgmdhdsxaelayer bdmeam tha thedneplastip layerldntingedad the apper surface of

Saup{neerlm rnlerr §¥e£ idhered or bonded to the bottom -
UrTacs or & %%ﬂécﬁséaé'g"layer and the bottom surface

4@11‘ Sthé gindurmerier tire DEpardgapie #6 Whirél sdid adhieivclayep SémyiidsfeBidized
an actlvvlth the air present in said air chanber,
é‘ﬁ?’& Y¥&r | ayer conprising an engineering resin
4&n;:i ﬁaj_inehmstuﬁmmmiribahﬂ Wi@h Mwhei?@xﬁfaldoﬂm ht GiAPis fat least
relatign with, at | east ttominnerliner sur ace,
ot R s Bl o eagn b s T O o peap o
ehﬁﬂdmeric copelymtd df B €4 oSy hsm@:oblefﬁd dnif a pyslaliyddipliiec car bon
ai a glas apsi.ti rature,
£ pREa % 2 Boctio o ARt Shih AL o s
lqsaar @ rpajyinei3 &lem{ae rﬁfbmnmg zgroidll) Ic&ﬁﬁ?ﬂg aieahﬁls’ﬁy QEry OB tdBsdfynidrs
namc vul.c ed, a of an i neerin reS|n
SRR RCeest ek GRESFH NG 1St P BT nEviRG 8 gblephere of
Mmam&dxﬁdao@ycidsmmmhtefl n and a para-al kyl styrene,

a| d P‘g Z%’é"r%yé’ )érene .com r%ssi n b%@qg@{nﬁrt-g%%énmglaym

mﬂ as learend themoplastiy nihn mr, dhers]mr sfshid twodeldstinRAunERhg Jayers
as a COﬂtI nuous as a matri
3 Jteﬁ‘g’éir Png ’?u iFRrmeion 58 @Fﬁt E‘E ¥rovd ?#( aﬁg%iﬁﬁpﬁw
égﬁtomére:bﬁaulnng Bl t:dﬁfpﬁﬂﬂag dﬂ@elfasﬂoﬂé/ Righ GieREbleE Said thermoplastlc film
nam ca y. .V anl ze a oy an, engil neerl ng I‘eSI n
°3mm1“sg%n‘%%*§ rw’%uﬂm Jﬁ%fmt S taliigg, ofubstantl

Bd@phobic Ghrbbr0 cl@ﬁﬁpdlmmm&' £hlals fdsitien fefhipb@tufel T2, of less than
I |td,;é)cgéefl n wherein said el astonmeric copolyner is

ed in a vul cani zed state, as a discontinuous
pleasiesaidiliyen aftBdrtngéd Of anSordesl seRioQd REAthd MBNEWASE: 1) sAd at 1L one

neu re of raph 37 wherein said tire is
Srimesline, Bir o, a0 RRCRGR e Ry e 4= s diaop qubbo
dontaiRing RY§9 or &) BGd Aui€ nfickEicn PVeRTRA lay&ORldigh diGle Aubbr dhtaining
layer, and said at least one thermoplastic film layer; and said fluid permeation prevention layer

comprises a composition having a Young's modulus of about 1 MPa to about 500 MPa said
composition comprising:

(A)  atleast 10% by weight, based on the total weight of the polymer composition, of
at least one thermoplastic resin component having a Young's modulus of more
than 500 MPa, which resin corponent is selected from the group consisting of
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di ene rubber and an utnerliner |ayer as the innernost

| ayer of said tire, conprising the steps of: (A
weonraesiodi2zsg an i nnerliner |ayer conprising a PCT/US2006/060270

substantial ly vul cani zed hal ogenat ed

i sononool eft n-cont ai ni pg el astoner dispersed in

particulate formin an engineering resin, said

i nnerliner |ayer having an upper and a | ower surface;

(B) providing a first thernoplastic layer in |am nate

relation with at | east said | ower surface of said

innerliner |ayer, said thernoplastic |ayer conprising

a fil m fRAYARIdE resenpolyestorstesins |pn1¢mtn$a1bsnhsarpblyaﬂeﬁmryla:e resins,

Y ar oPNORORERRNUAL AR At dlsaRR

tran3|t| on tenpera €s’s an-a 20 0G
(&P cofileagdPhgy vvnxshwlppeelronsmnmacmgbf of gleei palyieneir pbdish, of

Iaervvl nt to,forma

I a% nat e%n???dagf %?51&? et %'%ﬁﬁvé"ﬁa X%}m%ﬂm‘f“ﬂ'l‘sn?f}r}’@t wgie fhan

I ﬁm nat ;eiﬂomauwhleh dastmn#econpm?mswrseiedtaa ﬁdﬁegﬁ Qﬁdtup anglsténg of

shape o era rom u

- hbout 8E 51t fla b ABITRERR! Bkfar Hatogh g iy, sifcone

subst ant thetsyswfuﬂ-watmnmg nfbamj finbrowbbets, Sydrih rabbeﬂéh@cryl rubbers,

nmet hod o %1 Qp 401futh§P€cog$r|S|n3mf second

t her mopl astl ¢ Fay eF™MORIFIS nPlpriomers, dhe, fotal pamguat, (AA(B) of the

upper s usoinaoentad) sditik doﬁapﬁfehtl(n)etseldfgal?zsﬂ&?s ﬂﬁ,ﬁl3d%%§%[éﬂt based
m f or m.ng

t her nopl gs ising a

semi-crys %el tloh we’ﬁ]b ?Bi;ﬂ PAVRS FRABPHtNRO BYhEYC@aP% i¢lastomer
chain p octowmntﬁﬁyns Higpesed) in&fs‘&bsfah@dll? WhltRed RO%)G @leoﬁnnuous
Tg, of &1 than %&‘%H @ wher ei n sai i rst

t her nopl asti € T &Y b Hremonlasig TESHb PORAONCRE (A in) thy gplymer
or both @MQWMWncontact wi th an adhesive conposition or

dh V. aid hernn stic layer and
Bt o UL oL RN Dt e TPl et g Gt
opmnrrsmgpbeagtdlthrnh@;mc fﬁmdayﬁxabxﬁi‘l seam& ﬂﬁﬁnoprg%tbm layiér%etwwmesaxd
[ n sajd adhesive | ayer
T st ARG BE: o LR S Rbbes inages ivesaiavirreond
thmm@lasﬁc fri'aﬂfafgrr‘amhns%@ esmitmagx}m §d1@-6ﬁy§ti]ﬁme9§t@%%ﬁmally llxydrophobm
ui tabl e e on aut onob
<GB bfheLhavinc B TR Iefncrtioe, fecotfoe i soowndtCos
5nd Thecensetionodf @aragrabht 51 M&QU]?P&SK:@ al l’ezislﬁclnfé‘iﬂ%ﬁx'véia&w b&Veen
r r iate sid carcass
P o B B T oot TR0 pmnieacoRPon S0ein 0 briwem s
Smy@ﬂlcryloléatmjﬁlw leyepend said hilglo diedRl rEBbeRdohtBiRink A& 1or BWieh Yoth )
P@ and a | ower surface, said |ayer conprising a
ne

r conposition having an air perneation
oefT}p@qm@tmctxquof adraandph 36,51 Xt 52 further comprising an additive selected from

the group consisting of pigments, antioxidants, antiozonants, processing aids, tackifiers, and
mixtures thereof.

34.  The construction of any of paragraphs 50 to 53 suitable for use in a tire wherein said layer
comprising at least one engineering resin is a tire innerliner layer and said layer comprising said
high diene rubber is a tire carcass layer or tire sidewall layer or both,

55.  The construction of any of paragraphs 50 to 54 wherein said engineering resin is selected

from the group consisting of polyamide resins, polyester resins, polynitrile resins,
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cc cmcn? sec cnHg (at 30 C) or less and a Young's

nmodul us of about 1MPa to about 500 MPa, said pol yner
woansasizsaon conprising: (A at |east 10% by weCghis2006/060270

based on the total weight of the polyner conposition,

of at |east one thernoplastic resin conponent having

an air perneation coefficient of about 25xI O 12 cc

cmcn2 sec cnHg (at 30* C) or less and a Young's

nodul us of nore than 500 MPa, which resin conponent is

sel ected fromthe group consisting of polyam de

resins, polyester resins, polynitrile resins,

Pq@mey\mlh‘acmﬁ}map@lwwélrm padlulpsd magins,  Epransins, Ciatidlel hefe. and
mixBRdsreof | UOroresinS i mde resins, and (B) at |east

0% by wei ght, based on the total weight of said
560! Therongmetvo of auy of parageplats0 keefothermivesaid kdghtearing tesin is selected

n6f TP borkBh O Shlol E RBAUCRIGT Dl 130meR e
6Nouyies §66roehabymer, mﬂomﬁlﬁ&ﬁﬂtﬁr@pdlm @%NWDG Wwiyloi |’6T nylon 6/6T

<ofRBbC Bk, PP AR il BB, oo the@@aﬁaﬁe@wmm

palyetylend ter&phthdge rpobrahylalenismmalubbpﬂﬁeﬂxyﬁhd e R0elatec K

I - bb h
ls§u aiéa}r'es ; &g@,&@" rﬁ%@'éa , %’WI 8‘?3‘3@ : i pF %@T‘l B"lyem
rayaxgdligimee s, diinh@tet'pob'hitymemUMep(ﬂBéldté B) cdj)f)lyﬁqhﬁ Cﬂﬂm&ﬂeﬂﬁﬂe,
TN X NI NE T
nqsdlhoyﬂMME@mmmadlm copdlbaiea Ipnlyﬁ'xbt&yl eieasdmme polG«iD MB@attylate,
i Sherse
’éﬁsng ont nagega ﬁ’vxgyé a?cohotf aﬁ‘f‘)go%{ha]ﬁ?ew?ﬁ@’?‘% prlgdspylidene
chlerigden nptympﬁnelndzndé,A)vxﬁlyh (ﬁhndb/\!h@ﬂlyﬂier cm@idaolﬁdpblyﬂ&, ﬂi}‘ﬁdene
t e t astic e am nat
il o SI0RE. 50 SRS e BT v
ﬂpmderemyvmm frogides pélydhl@rdﬂabrﬁéthyléhal tekrafif@ sy RheaAGyldhe lcapdBimer,
n@ Mgﬁs 5 Jmef ng, sem-crystalline, _
PR 1 29 RS c carbon chain pol yner having
5a glm&oﬁs&m&i bff D9 of EBEEFRE Y0 @0 56 WherSth shi 26 1chfl e AQbther
-20 0C ﬁneu tic tire as clained in paragra

copaPong Ay ﬁé?‘“&% 9P 18¢ FUR Fongiating <t atab ibbssi syvtbiic Feiyisoprene
nﬁﬁ&eqm)lﬂatddawﬁfal haiew@@&nsmtﬂnehh RIbBR REERS! p(?b{ua&f&k réiBé (BR),
%ﬁ% 'S’H‘ﬁ‘{’ ?lljilg dnls gﬁ revent | on#g? Eé%?dﬁﬁfbrﬂblbne propylese
dfene triveomet onﬁben GﬂPDM),aethileier R6lens tritber (EPM), maleic acid-modified
ethylene propylene rubber (M-EPM), butyl rubber (IIR), isobutylene-aromatic vinyl or diene
monomer copolymers, brominated-IIR, chilorinated-IIR, brominated isobutylene p-ethylstyrene
copolymer, chloroprene rubber, epichlorohydrin homopolymers rubber, epichlorohydtin-ethylene
oxide or allyl glycidyl ether copolymer rubbers, epichlorohydrin-ethylene oxide-allyl glycidyl
cther terpolymer rubbers, chlorosulfonated polyethylene, chlorinated polyethylene, maleic
acid-modified chlorinated polyethylene, methylviny! silicone rubber, dimethyl silicone ﬁbbm,
methylphenylvinyl silicone rubber, polysuifide rubber, vinylidene fluoride rubbers,
tetrafluoroethylene-propylene rubbers, fluorinated silicone rubbers, fluorinated phosphagen
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layer in lamnate relation with at said upper surface
of said innerliner |ayer, said thernoplasticlayer
woanprosssag a filmformng, sem -crystalline, PCT/US2006/060270
substanti al Iy hydrophobi c carbon chain pol yner having
a glass transition tenperature, Tg, of |ess than about
-20 C and fiuther conprising an adhesive | ayer between
the thernoplastic layer lam nated to the upper surface
of said innerliner |layer and said carcass |ayer. 47.
The pneumatic tire of paragraph 46 wherein said
adhesi ve | ayer conprises epoxidized styrenic bl ock
hSers | Yriene . clastomens, Hhergplestic ®lofin relastamers| epniyestéredlastomers, urethane
eg@&gggggﬁmgénw@g&ﬁhﬁmgaid conmponent (i)(A) is at |east
one polyam'de resin, and said conponent (1)(TB) is at
5B-e asthe spustpitionof anycefmeezmiin §0 rtad@ ovierinasidosraeastcone elastomer
GRARALY BB s T LA, @nd.a
Far a-al Kyl g‘ft;fféoﬁgthé %%‘8 "K‘&%ﬁ%’%ﬂ'@g P far{%q%g mwnpql¢in god p-
ajkpilstyranen gPRelymey Shrominetede ispbutydinel pardétiadityrene | ypalymeD WdcbgRsed

able biiadidne O ol - selected fromthe gr

nco?]sfagc %nﬁg%g)%)& ’et'ﬁgl élrtfgga%?aﬂefl% YLy c?g&%&%r olyethylene,
chlorigsted oplyrhylene, epichidrobydrin ratfberrettidrinhtedinmy nbe, and brominated butyl
by ! -acrylate or butyl-acrylate, and at |east one of
mal ei ¢ anhydride or glycjdyl nethacrylate. 50. A

SNul cEsiconstsicgon of yeyraf paregapbs 30ue 8 wiereiomidrelastbng carhpdner 81 said
f%ui’h&be&leﬁﬁinﬁi%%nﬁ?ﬂgyrﬁ gbg&tih:%fﬁuﬁﬁ}} gt least one

ermopl astic . %/er, the first of said two
68y asFhsvaleanizedheonstmstion of any efipsragripis 5¢épi zed as a fluid

d1er meadd; ' : second of said a
e P Al ML n S g 0
§2e asthedrtislernf garamtaph 68 selestst) diom theagrolpt doesisting bitskdsaind petinatic

th&RbodeREPr 1 Sing at | east one thernopl astic,
filmform ng, sem -crystalline, substantially

Gydrd pw_@mtip tireoprisingas buter}neéd;l}imf, irkbﬁuédliqb@b sﬁiegkl%& cazr%assolgers
: re,. (0] ess than about - ,
ol B lebrh R bid (BRGLR bl Btion Iher, -

wherei n sail ayer nged in an order selected
(®r onseidheir Peohdation prepentioh )laysiahatting tan luPpts tandd8 Gower surface, said layer

t her : i ilmlayer, said.fluid.perngatiop i

pr evenﬁi%%tﬁpgy& FJ ang £ hpving ﬂhwﬂ‘g‘&ﬁ%?’%ﬁﬁﬂbﬂ}t Asnig™

| ay egc;emism” g2 pmBpi(at 36° Q) iotllepandre ¥oir@® npaeEdTabeib 1 MPY & about

sai dsdB'I\ﬂJ}l, sgﬁggle grtég)nkl)%gi .containing |ayer, and said at

| east one’ Ther NDpl ast | 8°’1‘°|°1“ﬁ'?slm§ye_r ; and said fluid

per n@at i erieagr 18%chytweight, basgdam Ol wes s oA CRIRRS bdmipBiition, of

havi ng aat\’%rbgéﬁ &gﬁg{iy&. o‘fm aboutt 1 MPa,to about 500

MPa sai d” conposi E 1'on” conpr | SFRY. haying apy ain petmeption gogtiigjent of

wei ght t mw:c?ﬁ elven/ctnd sea kmbl (g BO° Q)or fekieund @ YGRS modulus of

COMPOSTE [nBf thal 500 MPa, which resin component is selected from the group consisting
of polyamide resins, polyester resins, polynitrile resins, polymethacrylate resins,
polyvinyl resins, cellulose resins, fluororesins, and imide resins, and

(B)  atleast 10% by weight, based on the total weight of said polymer composition, of

at Jeast ope elastomer component having an air permeation coefficient of more
than about 25x10™ cc cm/em’ sec emHg (at 30° C) and a Young's modulus of not
more than 500 MPa, which elastomer component is sclected from the group
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at | east one thernoplastic resin conponent having a

Young's nodul us of nore than 500 MPa, which resin
woanpoiess i s selected fromthe group consi sti RQT/US2006/060270

of pol yam de' resins, polyester resins, polynitrile

resins, polynethacrylate resins, polyvinyl resins,

cellulose resins, fluororesins, and i mde resins, and

(B) at |east 10% by wei ght, based on the total weight

of the polymer conposition, of at |east one el astomer

conmponent having a Young's nodulus of not nore than

500 MPa whi ch el-astoner conponent is selected fromthe

group cansitiagiofigliené rebbenand the garsgensnet thieoth Mﬂ&g@ﬂ&ﬂn&hﬁtﬁ;

t her eof halo en cont ai ni rubbers,,sili one r
sul fur - &8 F%%ﬂ% ? °W@P8gn5%%@$ &F %y in
r ubber sgubkgy; ‘,ddryl rrhthbbx@ (oo ROMBEGopIad cteh% |¢iSthéaCamount

() andCORD g snient B) shbh ghmropen &Qéﬁia&"%‘é&@é&w -
wei ght  b@s e¢l weightthaRd b s ltotilRietpht ofhid bRIPmBoM F@fhon, wherein

conposi tion, wherein said el astoner cqnponen
di sper &8 SB¥iemer sxmropesh ) i disperseg) PprlcsReagtise w8 dﬁgonanuous

di scont pke s a ﬂxli'h%i‘a@of the tRmitBlastic Xrestf cdnt}ndnb ?A)"ﬁ%lala‘?oiyﬁ\cr
resin conmponent in the pol ymer conposition
The con§?lﬁﬂP@bﬂmof par agraph 50, said |ayers arranged

i N et ShtBEmbplastieagbs follntife relGtNRVith 86 188t Bid3&FeP Rfface of said
thernopl astic filmlayer, said second thernoplastic

fi 17 PHTEAon BteyEmD L%rdsarq thermoplastifdayes epmpgipiay @ fipdemming,
| ay %la@ﬂalml dﬂbsﬂnﬁzﬂ Iy@l&(ﬁébﬁoﬁim&% cHaRPbBEY Haeing AURE wransition

said second th ernnp astic | m|ayer conprising a

fi | KPP, ofdshihanabgl t20°Ci ne, substantially

hydr ophobi ¢ carbon chain polyner having a gl ass

tranS|t|on tenperature, Tg, of |ess than about -20 OC
Expowlesthe construction of paragraph 5 1 further
CofERHidnS Warg p@f,méd@@&,&d@@m@ﬂm@mmew ﬁh@ﬁﬁdﬁ‘ﬁ?& edoft)

sai d ther astic m | ayer and sa

COMPPRFRIISS hb é’veﬁﬁpsfrhundaﬁgs’évbber(@)r) ns@mﬂéhe @amesitmcmj
fommhmmn@ﬁtanfadandbmpkm&gw@mﬁﬁfeﬂ the EinPbhehts Efployed in the

r ubber contalnlng "ayer or between both (1)" and (2).
campositepE Ot s FEAmRIESt | on of paragraph 50, 51, or 52
further conprising an additive selected fromthe group
consi sting of pignments, antioxidants, antiozonants,
processing aids, tackifiers, and m xtures thereof. 54.
The construction of any of paragraphs 50 to 53
suitable for use in atire wherein said | ayer
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conprising at | east one engineering resinis atire
innerliner |layer and said | ayer conprising said high
wdizers@srasbber is a tire carcass |ayer or tire sCo@82006/060270
| ayer or both. 55. The construction of any of
par agr aphs 50 to 54 wherein said engineering resinis
sel ected fromthe group consisting of polyam de
resins, polyester resins, polynitrile
resi ns, pol ynet haoryl ate resins, polyvinyl resins,
cellulose resins, fluororesins, imde resins and
xtures thereof. 56. The construction of any of
%mh@ﬂ@p!h&e@@wltbm§4 wherein said engineering resinis
esed from the glBesgistensi sting of nylon 6, nylon
b)) | Ritsan BMN @ fAtdcRem) ny| on 610, _nvl on
. ﬂﬂmﬁﬂﬁBﬂﬁv]on 6/66/610 cooolvner

1%%2@ pacps-'gp W@Wg&‘ﬁé Tmum Copper Iodide

qanr\ |cr\nhfhn|
l. bed A Sl

ub. napf-et-cal-ate Liauid

RE '_JC |c|.| : CTP

;Igtc MY J.‘_yl TTC TIEA L ot
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PEHOYacT yI Onr T e, JZ‘ ﬂ ! Yot R Lhrhponant
AGLYI O ITTT e/ StyTeng copei 3y Lystem component

Megk{1aCr yl oM tTri1ers Z&F&m(reqwﬁ‘*g{éﬂmmmnmtl
mbﬁ@ggwe%blhm Ters BLEHFRonEdhAL €€ COpOT yTers

hyl met hacrylate,” pol yethyl nethacryl ate,

» epgayl ene vinyl acet ALy deReH Yoletthidne @DPEY -1 508 W 10,75 M,
al cohol / et hyl ene copobasresity, uoWM;mhdﬂ’ﬂﬁB&a&hé%@ﬁ’

pRE-y/vi nyl chlori de, | vowehsirg pelyetyl e L OPEYNdvales 1o 17803Q7 MBI |
copol yner, vi nyl dené¢0.etldesitylepanBilyeihblae Cylpat ©

copol ymer, cellul ose acetate, cellul ose acetate

%fgeﬁfeor ol yoyyg%@g?% O 1980 1P Dmplet Y5md & Sere

BBMNHIBOB olynamjé e’ﬂbdrﬂablgnl Bwi&smp extyder athm()ﬂﬂ'ﬁt Mée elastomer
er e 57. The trycti.on
M, WM T A 9 TN
apthdumpdut mp@retnqa coﬁémut %;Csmmﬁmﬁ @vds tﬁmlﬁized Win@ e Pubber
LS at ru etic |soprene
sz Pl of U iof sotenm ik picet cFF 207 riomed
mgbbbpm(m]:\’)vorkpdw MﬂﬁddMQlS@V-MJ lokie BcrévB@u:uder at 210 °C. All of the

be dr agenat ed NBR,
o e A, ARl s P S e prtd rbber
pellgtsband re(a@ivaoqﬁpneewe:y them metpredingol mswmzﬁhm\@r eXtMier 20Bd0BCGor
ol e _Dr o u M EP
%@%r »2;’ | sog s'ﬁtg'-na%t {&scwe{fi ‘i‘?@ﬁd’f& '\%@h letizea .
anddrisdeer copol yners, br om nat ed- HR, chl ori nat ed IR
brom nat ed i sobutyl ene p-netiayl styrene copol yner,

chl oroprene rubber, epichlorohydrift honopol yners
rubber, eptchl orohydrin-ethyl ene
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oxide or allyl glycidyl

epi chl or ohydri n-et hyl ene oxi de-al |l yl

woeoE@sy2ser r ubber s,

chl ori nated pol yet hyl ene,
chl ori nated pol yet hyl ene,
silicone rubber,
pol ysul fi de rubber,

di nmet hyl
r ubber,
r ubbers,

phosphagenr ubber s,
ol efin el ast omers,
el ast oners, 0d

nA nnluaﬂﬂ

et her copol yner rubbers,

met hyl

Ha algcf

vinyl si

nmet hyl phenyl vi nyl
vi nyl i dene fl uoride
tetrafl uoroet hyl ene-propyl ene rubbers,
fluorinated silicone rubbers,

IVDF C
TTeT

gl yci dyl
chl or osul f onat ed pol yet hyPemaS2006/060270
mal ei ¢ aci d-nodi fi ed

et her

i cone rubber,
silicone

fluorinated
styrene el astoners,

pol yeguse 1 el ast oners,
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t antilal |

VM v6.vul G

ani zed. 60.

The vul cani zeEBIBNRI*HCE

i on3gy a

hy G0 par

agraphs 50 to

59. 6 1. An article conprising the vul cani zable

const r uct i oNPexheadiliyy téxf: dRGged
article of pgsygr@pst tndardi

BB BinR030 T msurddcco
Q0B 1P EBGE. sﬁf-&ﬁ}&m °

consi sti¥yg oMsheses mefihsPGHEBINE,, intdseed® FRMNGRturdRT)
A pneumati c (bdoRlg@PSTM DAR-g), outer tread |ayer,

i nt er medi at eEB -dRu@tdn RBEIGRERRASE oY

i nner most  ai ASPEDAERKI)ON prevention |ayer:
air perneation prevention |ayer having an upper and a

| ower surface,

|
a%g;&lé 1.2 vk i foﬁﬂé

a Young's nodul us

Rbadeqislangi,

i

nposi tion, of

g

he

sai d | ayer conprising a po

AaoiiBis laminsls WasurRereh Whe daypreh ieBES and leyse B

sl

bye2bk

rno

@ﬁ@er&ﬂx@ (skbrding to

(1) said

mer
i/ s dhecepmpeodition of

%pgoutﬁgg%ﬁiﬁgfom’

} coopna blpwn filbw lips vith A3) mip Alle and thuse §8/90/EMmm
e?&‘ud\é‘@' Odtrine Q@&i@ dzex@ Qbotum o fledH Pﬂ@hcga[%

| east "one

for BR lcé/lﬁﬁgmon of

c res

Fe‘arnﬂah S anelov-Hey mé’ﬁ ofi% ﬁér‘?@a’tﬂmwﬁe e PepEwL HinOR Brampton
(@hBiHon B i ERpickElin; %%ﬁbﬁﬁi@o ERY oSt owiibolin® With $0%om die
and two 50/75 mm extruders where A is PE2 and B is the composition of Example 2.. The line
speed was about 0.5 kg/h for PE2 and 1 kg/h for the composition of Example 2 with a blow—up
ratio of 4. The moisture permeability comparison between the composition of Example 1 and
PE1/Example 1/PE] laminate is shown in Table 2 and the comparison between the composmon

of Example 2 and PE2/Example 2 laminate is shown in Table 3.
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nore than 500 MPa, which resin conponent is selected
fromthe group consisting of polyam de resins,
woabog@si®Es resins, polynitrile resins, pol ynet RETUSR@E060270
resins, polyvinyl resins, cellul ose resins,
fluororesins, and imde resins, and (B) at |east 10%
by wei ght, based on the total weight of said polyner
conposition, of at |east one el astonmer conponent
havi ng an air permeation coefficient of nore than
about 25x1 O 12 cc cmcnR sec cnHg (at 30 C) and a
Young's nodul us of not nore than 500MPa, which
el astomer conponent is selhgebed fromthe
groupconsisting of diene rubbers and the hydrogenates
t her eof , E&Eﬂ@ﬁn- cont aj ninly rubbers, dilicong rubbers,
sul f ur - cqiizterial anbamingihie Example L) o (RE1Bxaitele HPEhdr i n
rubbers, |ddicmesy(mistoas)s, | d¥oners ani@/WOHE: nopllastic
el ast oner|sy Tlﬁ"e t ot al am)uiht (A) +- (B)2.5f the jconponent

(A) and &&%%ﬁfn \i\%}lﬂlo&mts iﬁl& mZt-Jg.an attt)rﬁéJ at38°C
e

30% by Wiy /81

pol ymer co OSI erern
(B) IS dlspersed |n a vul cani zed state, as a
di sconti nuous phase in éBMEBrlx of the thernmoplastic

[q)

ent

resin conp Iﬁéﬂlﬂék\) g 5a: u'2 ot eT—CQnPoSt ion; and
(1) at | eayy Aue A Al | P o] Nale
relation witdrs fess (irohs) S C1700 el ou}:Q)l ce~o] said air
per meation MtT oM 1 ayer Sat d thc%n prestic layer
conpri sing %’5-4 I ormngs %m cryst'(')’.:n“ .
subst anti al IJJ{_ .é/ ophobie eg&bc. ke 5,Spo} yHrer havi ng
a glass trat 2:9 —t+-erpe at‘;;{oc, Fg—t-ess t han about
-20 0C. Exat ( PO SRS .elpe—@cg%ar—eé accordi ng

to the f MMIR\M mtgstm@pmuem:sihem&rm waf-d9f meaed at 38 °C using a
conponenPenstad-W Modeh®6testd (Vi6toi, Inc) Bindeapoliy, #N)r ubber
(phr) prESeminani ddige oaHOSntMENmeakited bsilgl ORhddGetric DMTA,
comrer Ci dynhryic ectiahicabthermal malysid, femperittre Y@ Gt f BE ('IW"Estruments
conmponenins., Naplaye L] omeheRRonRasSdidnoms. of the

exarrpl es:In accor dance with the conposi ti ons or

for tlon ted. rr Tahl e exa d 2 were

L R et 3 a3, e B0 Ve s ANl LDPE,
exlt lottdl @lie mt-.maaﬁ@n@aastome c@xkpaﬁﬁ@lngéaﬂy MRABO noRiE transmission
i B PR B B S SRS T AOILET e LOPE liyer did ot
te ma&\refsbm affec0 fhe abmutm;&&nff@ndme teffip¥atifeGnolals of 1€ Bermoplastic

pel I ti zed using a rubber pelletizer. Prem sing of the
nyI onents with plasticizer and stabilizers was
per f or med

All documents described herein are incorporated by reference herein, including any priority
documents and/or testing procedures, to the extent they are not inconsistent with this disclosure.
The principles, preferred embodiments, and modes of operation of the present invention have
been described jn the foregoing specification. Although the invention herein has been described
with reference to particular embodiments, it is to be wunderstood that these embodiments are
merely illustrative of the principles and applications of the present invention. It is therefore to be

understood that numerous modifications may be made to the illustrative embodiments and that
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using a Japan Steel Wrks, Ltd. Mdel 44 (JSW44) twin
screw extruder at 210 OC. Al of the pre-blended nyl on

woanpeaesss, including plasticizer and stabil i PET/US2006/060270

pr e- conmpounded rubber pellets, and reactive softener
were then n etered into a JSW44 twin screw extruder
at 220 C for extrusion m xi ng and dynam ¢
vul cani zati on. Extrudates were cooled in a water bath,
pel l etized and dried. Tabic 1 * Perneability test:
oxygen perneability at 30 OC neasured according to JIS
K7126 test standard in units of 10'12 cm an/crn

othexs areangements may boBayisgDwithowcspatingifromuthe spdritoid kage of the present

. t rature (Rf) (according to ASTM
m%ﬁ@§?%§@?%€§h§%g%%%g§lﬁgn at break nmeasured at room
tenperature (according to ASTMXM12-92). An A/B/A
| am nate was prepared where |layer Ais PEl and | ayer B
is the.conposition of Exanple 1. The | am nate was
formed using a W&H (W ndnoel | er & Hoel scher Cor p.
Li ncol n, Rhode I|sland, USA) co-extrusion blown film
l1ne with 250 nm die and three 60/90/60 nmm extruders.
The |ine speeds were about 65 kg/h for PEl and about
70 kg/h for the conposition of Exanple 1 with a
bl owup ratio of 2. An A/B | am nate was prepared using
a Branpton (Branpton Engi neering, Branmpton, Ontario,
CA) co-extrusion blown filml e with 100 nm di e and
two 50/ 75 mm extruders where Ais PE2 and B is the
conposition of Exanple 2. The line speed was about 0.5
kg/h for PE2 and 1 kg/h for the conposition of Exanple
2 wwth a blowup ratio of 4. The noisture perneability
conpari son between the conposition of Exanple 1 and
PElI / Exanpl e 1/ PEl |lam nate is shown in Table 2 and the
conpari son between the conposition of Exanple 2 and
PE2/ Exanple 2 |ami nate is shown in Table 3. Table 2
MVTR = noi sture vapor transm ssion rate in units of
g/ n2-day neasured at 38 C using a Pernatran-W Model
3/ 61 tester (Mocon, Inc., Mnneapolis, MN) Table 3
MVTR = noi sture vapor transm ssion rate in g/ nR-day
nmeasured at 38 OC using a Pernmatran-W Model 3/61
tester (Mocon, Inc., Mnneapolis, M)
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E' dynam c storage nodulus in MPa neasured using a
Rheonetri ¢ DMIA, dynam c nechani cal thermal analysis,
woenp@setssir e scan at 1Hz (TA Instrunments, | nc. PCRa82006/060270
Castle, DE;, formerly Rheonetric Scientific). As shown
in Tables 2 and 3, lam nation of a polyethylene film
in this exanples, LDPE, onto the thernoplastic
el astomer conposition greatly lowers the noisture
transm ssion rate of the resulting lamnate. In
addition, using the soft or flexible LDPE |ayer did
not adversely affect the roomtenperature and | ow
tenperature noduli of the thernoplastic elastoner, Al
docunent s descri bed herein are incorporated by
Claig$ er ence herein, including any priority docunents
and/ or testing procedures, to the extent they are not
1.1 NCANSéred @itrusioh Boripisisg stilas kineUiyers, ohb ef whitinlaydp @mprising a

eferred enhodi nents, and nodes of eration qof the .

o o PSRN AR Ty T PO R R e by
1a)§pia (Idnfixié)atbgblhtﬁm .rv]vitﬁlai lestigld flubipeintiva tp'telwntibm lagdr dmmmeemd

eSCr . with re epce. to parti.cul ar, enbodi nents, .it
nerOlgtic By Ko AU oG Frul g iRt pobmes Biing =
glsh tratsitioradeinpeeanaé, Tghef s thas hiphieg0 20) dndip fyércainpasig a0 feadt lofe
.g}r«fgseﬂlﬁj invention. It is therefore to be understood
highflige pbEr ous nodi fi cati ons may be nmade to the
whdrdim%tdrfgtd maﬁ@gﬁeﬁaﬁm gay@mdngdaata?iotyafer a1 G nmgadn air
may .be devj se hout departin om t he iri ,
PR GEERE g Bl o STUER, 126188 Glopd"facPr s e o Fotng's
modRRE BOied 500 MP4)SeidhyRt $fSaid polynet ExPbREbn@BASAsiGCt | ON

conpyi sin a{qy east, thre(g Itsf\;er , _g}ﬁe glﬁ VYhI ch | ayers
comMi siPhiPsh 9 B Reight Pased on BRtRT weieH of BiR PPREGE compitiay of
?E uppe :rat leidtlona ltﬂemrastﬁ lﬂd‘sfn&_&ﬁpc}naﬁ hdvlﬁlgtsp aiﬁf?@meart]ion <t:oei|3ﬁcienttof

er nopl_ast | ayer in rel ation w eas

said fl &Sﬁlt%ﬁ‘i“‘ chﬂ}"g%ﬁ&i@ﬂf Tess aft s T, flmore
sai d t herazpd Bk Whithose cohPbiRhi 15 isdlted ffoml b bRGtadsisting of
sem -crystal line carbon chain pol yner having a glass,
transi t iFORaPigsEEingt wyeﬁterv@amscwlmgerfmsn palpmethactyly rens,
and a | 3%RVinf SRE, cluSe Bdins| Bdfokesifld) @ndintHe rélingAga I ubber ,
wherein said fluid permeation prevention |ayer »
conpB) s legst hp Ynipicitdissd ep the énal maight nf thepolyiner composition, of

per meat i @ag Qeé ElhdnRP tonPbnedBieting ad Air oft FBerBG&G 6f%hkte
(at 30 C%mor | ess and,a Youngés Jhodulus of 1 to 500
MPa, sai tPIZRANY remisay tpe GBHE Fb30° Q) fRSgsY qupgmodulus of not more

conpr i si thgh 500 MPaathidneRSbmdQ¥mpiient selbdted s 8F s EdASisting
total weight of the polyner conposition, of at | east

one t her HoBtngstubters, gndi e dydrpashtist Bererfi ejossnrcofigining rubbers,
per neat i giftoseO@belsC it cofthining rubbers, fluoro-rubbers, hydrin rubbers, actyl

rubbers, ionomers and thermoplastic elastomers, the total amount (A)+(B) of the
component (A) and the component (B) being not less than 30% by weight based
on the total weight of the polymer composition, wherein the elastomer component

(B) is dispersed in a vulcanized state, as a discontinuous phase, in a matrix of the

thermoplastic resin component (4) in the polymer composition. /
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25x10¢12 cc-crn/cn2 sec cnHg (at 30 C) or less and a
Young's nodul us of nore than 500 MPa, which resin
woanpoaess i s selected fromthe group consi sti RQTAK2006/060270
pol yam de resins, polyester resins, polynitrile
resins, polynethacrylate resins, polyvinyl resins,
cellulose resins, fluororesins, and i mde resins, and
(B) at |east 10% by wei ght, based on the total weight
of the polymer conposition, of at |east o el astomer
conmponent having an air perneation coefficient of nore
than 25x1 O 12 cc-cm cnt sec cnHg (at 30 C) and a
2. Youlhg censtmstien of aim 1 wisreinneid ghermmaphestEQolyerbas shdquilibrium water
r
oo 5 R AT RARGHY o 150 B0 00 14 R T PAHEE b motar e
cortént pee pflymdn sthuolyehung ofilewitimn Rigput Wbber s, si |l i cone rubbers,
sul fiir-containing rubbers, fluoro-rubbers, hydrin
rubbers, acryl rubbers, iononers and thernoplastic
3. el aBiteosastmiction hé ofadrt all fuxtbreru erimptisihgr @ Becond thémpopdastip dayem tthe

A ad 0 nent, ((B),. hej t.less.. %%
o508 SOIP ISR B8 e 5000
thepooghasd lryeomd whirein aiid sdetrel thanaerlastielayec rig bumdnate rélBjoniveth the

di IS [ vV, 0 Z e, ..as_a di scontinuous
ol S iR o oo SR R B P T BER,
conponent (A) i.n the polyner conposition.2. The

con rgg@i A Of. Gl.ai er ey aid. the | asti ¢
4'poI )ﬁ ner aslé’nOfeélﬁ% iEnb‘%llmﬁ ) SVP gnc os%% éxr’ffs{né%g’ldf}%nm one
therabplastiv Bydn msid dirfage off saldefbid pdmasaticibmrenentiod dayeenot [itOGmtact with

coni ent per .
ARt Befodls YRR bR BB og ik, ) when uid
copeimction gomprises tef thetmmplastic ldyers edvh haiigprficesd, A gurface efbana @f said
o . L ' Lo second.
PR dof oL ik A MRS g IR SRR i
orfariher dompses dnladhesiviompasition bradkesivalaytr.wher ei n sai d second
thernoplastic layer is in lamnate relation with the
ot her of said upper and | ower surfaces of said fluid
Spler fMaa tanstructinnenf elaint ¢ rwheinessid aghesiﬂn €onfpositidnr provides n @ihesion
cl.aim erein: (1).when said congtruction conprises
G519 4 iH L e by B Orugon A ot S e o
syablydadtioon prevention [ayer not in contact with said
t hernopl astic | ayer further conprises an adhesive

conmposition; and (2) when said construction conprises

6t wo Thb eomsoyitians tof @lainayse whereia cdaidh mctlogal Sadhésibnes, ottained as a
surface

UL e of%l one. of tﬁaaidﬁ t her rmg{{iasti c layers not in
CQISYRSREY Of K IFH “2iap of Ry adPs B &P R on prevention |ayer s
in contact with or further conprises an adhesive
7COMRRR Icgnlst?urc]ticglr ofacpalt}x? §I%%re£nagéﬁrddhesive composition comprises epoxidized
styrene-butadiene-styrene block copolymer.

8. The construction of claim 1 wherein said thermoplastic layer comprises a polymer
selected from the group consisting of homopolymers and copolymers of polyolefins, styrenics,
vinyls, acrylics, fluorocarbons, diene polymers and mixtures thereof,
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5. The construction of claim4 wherein said adhesive

conposition provides an adhesion level to a substrate
weubdsiosi®at to pernmit the conbination of said PCT/US2006/060270

construction and said substrate to suitably function.

6. The construction of claim5 wherein said functiona

adhesion is obtai ned as a consequence of vul cani zati on

of the adhesive conposition. 7. The construction of

clai m4 wherein said adhesi ve conposition conprises

epoxi di zed styrene-butadi ene-styrene bl ock copol yner.

8. The construction of claim1l wherein said

9. t h@heropktastioncof Ichainet whcmp) siid atsSlegapbnentiler sesklec:tddettbnf the moup

o SRSl R O e SR LS o]

txmﬁnhmdroﬁﬂambmmqmﬂdmmemﬁrs and m xtures thereof.9.
The construction of claim1l wherein said at | east one
filler is selected fromthe group consisting of carbon

10.bl amk mrﬁh&uon eDclaimh b athergig saili alyleast ahechillefriscaleiefidne the group
mca, sili silicates, talc, tLit ni um di oxi de, wood

congistingof chren a?é‘t?iﬁf(%‘ét‘“@ﬁ‘él‘@éfmxt‘i‘ﬁs - construction of

claim9 wherein said at | east one filler is selected

fromrae group consisting, of carbon black, exfoliating
1l.c| ahpe somsryrtion of claim | whaereinfaid af least ppe.cupe M FROPFISHS ablﬁast one

curﬁig%ditahd‘dh%ﬁin@acﬁ@drﬂorat | east one cure system
conprises at |east one curing agent and at | east one
accelerator. 12. The construction of claim 1l wherein
125 i Thef dobinflctRB oM RRIN @rwhereBV @ik 1618 pedvéation préveltdh layer further
conppri ses, an dd|t|ve sel ect ed, fro t.he -
CORBIES & PRiIVG eegsied o LS BN, SpSitingepRopiemmenth, pladigizers, resctive
sofiénbik, QR RiantS) AritioAsinthagibaRssing Aids, Cackinters)tafd minfufs dRabin g
aids, tackifiers, and m xtures thereof. 13. The
construction of claim1 suitable for use in atire
13Whenia) dindditidn ofyisih ICRNIIY B 0g ik ukee\aﬁetreupfaei feyer bdprising at

af i on reventlo | ayer  is_ an_inne er |ayer, and
13‘@5‘?”6 B’PrﬁFV?éPWQaY%F & irngghoeg) a@ﬁé‘“‘i pogipgising said

hl@ﬁdiéh@ﬁibbér@s)é&:ﬁrc@ﬂaﬁt&@mabeﬁI HdyeoeebotRl both. 14. The
construction of claim21 wherein said thernoplastic

resin conmponent is selected fromthe group consisting

10f  pRd doadfuEtRn bRSHIM $ mhaahy@dsﬁxe&noplaﬁm ReSin ¢ étt is/sklbcRed from
resins, polynethacryl ate resins, yvinyl resjns
the &1OpR, F*B’é,‘étmﬁ é’gE ﬂ%“m’*‘ IO ROTETR é““‘“‘lswﬁ%’emiﬂ% Ssing palypethacrylate

rebthss polyva1 rededf Rbflose kBins, ilbcoresBie Snidy ekinOdhd Rfixtebsthetdot 4
wherein said engineering resin is selected fromthe

group consisting of nylon 6, nylon 66, nylon 46, nylon
141, TRY tpBtrubifon of YIbiM 46HerRIAYshiA n Sredring WP s61dR from the group

consisting of nylon 6, nylon 66, nylon 46, nylon 11, nylon 12, nylon 610, nylon 612, nylon 6/66
copolymer, nylon 6/66/610 copolymer, nylon MXD6, nylon 6T, nylon 6/6T copolymer, nylon
66/PP copolymer, nylon 66/PPS copolymer, polybutylene terephthalate, polyethylene
terephthalate, polyethylene isophthalate, polyethylene terphthalate/polyethylene isophthalate
copolymer, polyacrylate, polybutylene naphthalate, liquid crystal polyester, polyoxyalkylene
diimidate/polybutyrate terephthalate copolymer, polyacrylonitrile, polymethacrylonitrile,
acrylonitrile/styrene copolymer, methacrylonitrile/styrene copolymer,
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copol yner, nylon 6/66/610 copol yner, nylon MXD6, nylon

6T, nylon 6/6T copol yner, nylon 66/ PP copol yner, nylon
woanm®RSIxsapol yner, pol ybutyl ene terepht hal at e, PCT/US2006/060270

pol yet hyl ene terephthal ate, polyethyl ene isophthal at e,

pol yet hyl ene terpht hal at e/ pol yet hyl ene i sopht hal ate

copol yner, pol yacryl ate, pol ybutyl ene napht hal at e,

liquid crystal polyester, polyoxyal kyl ene

di i m dat e/ pol ybutyrat e terephthal ate copol yner

pol yacrylonitrile, polynethacrylonitrile,

acrylonitrile/styrene copol yner,
mcﬂmylmmbmmmdmwﬂia!eﬂpplymm polymethyl methacrylate, polyethyl methacrylate,

ethygegxgw ce‘ta @ﬁ@%‘ i c?ﬁo?m %}%{oft@ﬁ g er,| polyvmyhdene

chigrige,h gmllyy&h)at ehlor&ib hyingin eh!vmdn&vinyﬁt&&é adhmnd@ oéopMme vinylidene

al coh alcoh |./ eth Ien opol r . e
hl?ﬂsl Mﬂ% \f olgxmroqc vll'}%se a% W&sg qu%ﬁuggw Wlmyhdme
flusHaé C}iolydﬂ{llvﬂldbbi&d g@ybmofbmhmem;&n@ QRN IBkhylekd/dhilcnel espolymer,

chlorlde/net acrﬁﬁgte copol yner, cellul ose acetate,
aroggiio PRy udes SRR EUPS BFESt at e, pol yvi nyl i dene f1uori de,

pol yvi nyl quorlde pol ychl or of | uor oet hyl ene,
tetrafluoroe ene/etgg ﬁne co oh%ner aromat.i. C,
Sa

16,001 NP Rpfectiongf laify L hepextsaid ap legsh pne ejagtomig rompopent B i slqetsd)
ﬁ‘o@Af theC graipRoAsidihe bienaﬂlraﬁi aubblr,adynthetia $blylayrene Irdtber) efvkylated natural

QTR Bt S SOl G AL B

(NBnp Shydrodefaed BRI @kirogmh‘z&e SBR;Séthylae epnkwteaﬁ diememonskmee fubber

E b méf&iéﬁ%ﬁ%gsg&@ TR s b SRR e O

PM)h)bh@ﬂ QulibEo PR )E NS bEHIER IR Ryl rétbbigfie (fokbhdr, copolymers,
et hyl ene propyl ene rubber mal ei ¢ aci d- nodi f1 ed
guipiaRe SHOWHEGHE: | OBl teé VEPR I RS PR

chlo%ﬂkh’é WheR ee'pﬁ:ﬁl@ﬁﬁ)tdh& hthdPYhmEE nbb& é'mﬁ?&?ﬁ[n-cthylcnc oxide or

copol ymers, brommated-1IR, chlorlngied R, . brom nat ed
allyls glidn) | st cppolymem pbhersy epiptlorelydun-sthene exidesiiyl pelysidal ether

tefpuhbﬁ ,m&eﬂscmhmmmrwdn memﬂaiey NEHISrinkted D ycthylene, malexc
|chlorohydr|n et h ne oxj de or al

e
an} 158 @P%ethyéﬁ B 5HyHiepss. @Lwdgv%hyi Sione rubber
maxyipixeuywxﬂyyl siBdode | ﬂyder,etpb@srulﬂder mbétnevmﬂidai@erfmonde rubbers,

C oros | f onat ed hyl ene, ...chl orj nat
5%11“9'@? %H‘@W‘%I’E‘g’ %cf’w%n%’i pificee SHPbST ﬁa?f@ated phosphagen
rupiRksy Gfyleyd elomense tijeinyopMitid Yolefini dlasoaien, polidser cladtbinters) Mjtthane

SI|ICO rubber et hyl phenyl vi nyl si1icone r ubber,
GPE ‘gﬁhﬁwmmblnylldene fl uoride rubbers,

tetrafluoroethylene propyl ene rubbers quorlnated
ilicone rubbe or osp n rubber
Gt yr ﬁ%"“ﬁ’f“&%"f‘& Lf‘ﬁfé‘uﬂ %P’g Roadv ‘?ﬁ“‘é’[‘l&‘é"t“bﬁé‘r@m"d
ﬁblﬁwfgﬁﬁﬁbonﬁistaﬁ?MH&,ofg $§bﬁ%m@xﬁo@{%ﬁ@ﬁ?rp%ﬂcy&ﬁ€bnf Tcopolymcr
asto e c ructiaon, o alm
Bt o T BHITTs, (OPUTIAE: BHEVSCtRR A DR peRefes Fobber,

a&ﬁbxﬁtﬁtce(ﬂ:utadlene rubber, chlorosulfonated polyethylene, chlorinated polyethylene,

epichlorohydrin rubber, chlorinated butyl rubber, and brominated butyl rubber.
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fromthe group consisting of a halide of a Cj to C/

i sononool efin and r-al kyl styrene copol yner, brom nat ed
woOgoaiswsylsene p- et hyl styrene copol yrmer, hydr ogeqatuseno6/060270

nitril e-butadi ene rubber, acrylonitrilc butadi ene

rubber, chl orosul fonated pol yet hyl ene, chl ori nat ed

pol yet hyl ene, epi chl orohydrin rubber, chlorinated

butyl rubber, and brom nated butyl rubber.18. The

construction of claiml1 he i said el astonmer conpeonent

of said fluid perneation prevention |ayer is

substantially fully vul canized. 19. The construction-
18. of Tl castme@ionplriain i vdhaiebh seif elasterpar seppopent of spid fuid peamestionm

: Sk et hyl ene honopol yners,

pm%#ﬁ??%%gﬂ%%%@ Jgéﬁggm?%%?%ensity pol yet hyl ene, |i near

| ow density pol yet hyl ene, high density pol yethyl ene,

et hyl ene- st yr . [ - Rr '
19.Co,pty SERENly AR oP SR soid TR BLQRULE om0 grop
consigting bfathylene letopdlgmees, etbylena ecopolymers,Jore densiticholyiethyleneckinear low

t.her . 20.  The. cons t] ' | j
den B i S R e ey ol ot W R e
copblympre etinilane-bytenE gppolyinet, ethglertethexena bupalymer? ethy)@e-opterte, cofRiiymer
o %négg&&&kon of claim1 further conprising an adhesive

ayer or adhesive conposition between said
thernoplastic |ayer and said fluid perneation :

pr nt L.on. : . ARL IR Teh 4
20 PAHE Ok S oS Mt i B e DT ol ol niton
teniperpmre, T ofdess hamabowt -20°Gani cal | y vul cani zed al l oy of an

engi neering resin and a copolyner of an isoolefln and

a para-al kyl styrene, said second | ayer having fluid
2iper Tie atnstorstigrof vieimt §i forthepeompasing assdhesivelayeOyr adhesive composition

subst.antiall y. I ' er N yer havi ng
oo B Rt Y BB AR BBk

filmformng, sem-crystalline, substantially

hydr o bi ¢ _carbon chain polynmer having a gl ass
Z%ra%%&ﬁ@%ﬁmng§érature, Tg, of less than about -20 0OC

whe(®i na fisi layeti@mprising anshastémd,onwer surface of said

secqpd |l ayer..is adjacent. sai.d.first. layer..and.the .

othip of S SEPE ARy catiped ot sp Heigegtig resn

t he addoydoputynhet of dyisvolelifs amich yReseatitylseyrene, bhid secamd layel Raving fluid

articl e of C|%iﬁ122 mhgriin sai d engineering resin is

sel BEPEROHFORHOR BOBF S5 Consi st i ng of pol yani de

r esi@)s, apobsyetdle hydreghobis thepnidpiastict layek davigsamnspper and a lower

pol th)aeryl.ate resins.. polyvinyl.resins,. cellul ose

res "&g& ?‘%du 801’%??%1“% & ﬁlﬁgﬂnﬁuﬁf ﬁ%}%&h?&aﬁ“g g?ﬂrﬁl?yu h’%dgnp Bobic

t heratn.cBxn polyimer lawing & pless oénsitibretemperdureyTey efiless than atiovt 20SC;
wlhea ifs Said Jp?e% toxp sy rlo&re% sﬁc’rﬁlceeo?tsa?g sefccfng Taygrhlse acgarcgnl{ Qaid first layer, and the

other of said upper or said lower surface of said thermoplastic layer is adjacent a fluid.

23.  The aticle of claim 22 wherein said engineering resin is selected from the group
consisting of polyamide resins, polyester resins, polynitrile resins, poly(meth)acrylate resins,
polyvinyl resins, cellulose resins, fluorine resins, imide resins and mixtures thereof.
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consi sting of at |east one hal ogenated el astoner and
at | east one high diene rubber. 25. The article of
wobheismss3wherein said first |ayer el astoner i BCT/US2006/060270
selected fromthe group consisting of a
hal ogen-cont ai ni ng random copol yner of a C4 to C?
i sononool efin and a para-al kyl styrene, said
par a- al kyl styrene conprising about 0.5 wei ght percent
to about 20 wei ght percent of said copolyner, a
halogen containing randon1copo|yner of a &4 to Cl2
lefin a Cmultiolefin, said hal ogen
o DR Adle BF HRT H Wit 5 G ke lagomse e elgdeom e Jroup
corbxstﬂlgbm leash Sheals ferlsteFel dsmBad at Ie%st@ﬁé}ﬂﬁl?dien@ FubBNt heti c
rubber conprising at |least 50 o % of  di ene nononer and
sel ected fromthe group consisting of polyisoprene,

25.P01THb et o€ OB ]
pol y( stlyr gne-%nu%ggyéﬁgxé‘?ﬁ%g%g ' g‘%@ﬂ ﬁg%aleﬁted from ‘the group

congighngof| & halpgpesontaiging rmdfemmoe@qun ef o€y 1 67 mtmemaleﬁn ehd 2
pm@-@lkﬁ&tﬁhﬁ‘ 8id p&@-ﬁﬁcﬁbtﬁe@%ﬁqgﬁfﬁg 'aﬂﬁfé 5 @ggﬁtﬁa@c&t {obaggu% 5@ gl%

fromthe roup consi stin
pergegt of §3idl eARolymer, afialogen-cpptainipg rando@mpolmdr oﬁa 613 Cm;dnmnoolefin

ancﬁa7§ﬁo @fé ﬂ‘fﬁlt%féﬁﬁ sat@ﬁ{ellc%gn & e@l@d LorPmé %B]SHO%’H%%'}%E%, h%gnlegr)rb) %}ne

nyl on copol yner, coporyne
m%wwsm@ﬁg a5 oF rrspthetipy ewb;»moy:pem ttdeasnFR nmledét of, diene
oﬁ&hé{ ehdeleeartdne e -
ms et hyI ene t et %gﬁéﬁgﬁpo 9&%’%%%29&%%&9%% @eﬁe
co- gﬂi\éqn ngqy stHg} 19a}e5§fygcne)r}6¢oymm%{1@nemwayb fmbhert andemixtures
thekdogJui d crystal pol yester, pol yoxyal kyl ene diim de

di aci d/ pol ybutyrate ter epht hal at e copol yner,
pol yacrylonitrile, polynethacrylonitrUe,

262CI'Ple Qiticler off @AIRL 2" RRReirt RO e
met hacryl oni tril e/ styrene coﬁgﬁgnnﬁemm is sclected from the group

coRsistingnt Py rylen ¢6er>§QWewé9ﬂﬂm¢ra@n dA@Ylon 61, yyter 612, nylon 6/66
cofBmETRYIBY b/ t ﬁlpby
S hy] e?]le Vfﬂ?“mgg‘gﬂe? tfylon & W‘L Gﬁﬁgl%/&ﬂ coHc?iYIner, nylon
660K c Serslymen hpilasn é6@8§>ommmr, reolyputilengl terephthalato) cpolyelhylene
n I
tcr%t%l‘dt)b/ n}éclrlyeﬁl?/ile%; 'isgﬁrtha% Flgéri%sjldgn? %r%ﬁ}sﬁa@(é Cﬂogg%gne jsophthalate
copalysis, yRvRCrylaie | nolybw@ea@ehﬂaada@e, ligit Icqtstals polgm:, glolyoxyalkylene
iitle Y yRRH
il iy RATHY Wb IS0 SollyBE B, MRl
acylopiBils/spmene  ar orm‘?m&yﬂqsel yi i d@ﬁ;acxﬂmimﬁp/sw@maes t heomdfmeyy
[
e bl apSirite Poime MR v et
ethytene; win, acetptet b mhluﬁmholt yinif albcégléeﬂtyhm cqjolyutr Qolyginylidene
0 I o ent per _.pol ymer
cHoFD o LB il b FonFBieEs' | Pebolfier’ ™ Vinyidene
chloride/methylacrylate copolymer, ccllulose acetate, cellulose acetate butyrate, polyvinylidene
fluride, polyvinyl fluoride, polychloroflucroethylene, tetrafluoroethylene/ethylene copolymer
aromatic polyimides, and mixtures thcreof

-062 -



28 The article of claim22 wherein said thernoplastic

| ayer conprises a polyner selected fromthe group
woanmsiisiasag of honopol yners and copol yners of PCT/US2006/060270

pol yol ef i ns, ethyl ene honopol yners, ethyl ene

copol ynmers, styrenics, vinyls, acrylics,

fl uorocarbons, dienb polynmers and m xtures thereof. 29

The article of claim28 wherein said thernoplastic

| ayer conprises |ow density polyethylene. 30. The

article of claim22 further conprising an adhesive

0 [ . Lve l.ayer sjtuated between said
70 D RE bl b Ohinl 82 SRS st oot Bebmer o o eealumatr

cqnkent o 1986 nbaive bumigityeofdest ihanatod/RTg: ped 1000 HoGmRE bi é:éﬁamqt,m
Cﬁﬁ&ﬂ %Rm%pgéqén saig a heﬁgve conposi tion or adhesive
Hodr oSt Pegurabinit oplessthap ghoutddt yer or copol yrer
sel ected fromthe group consisting of naleatcd
t hyl ene .copql, rs, epoxidized ethyl ene copol yners,
2€t hy eeﬁ‘ﬁ“? 8ﬁ§ﬂé@ whereiy faid fhermeplagticalayer cerprslsganmepalymer selected
frerh hihe egrenpy catiyistingC 6f AbMogoRMers VAR & '
hthereof. %é The articl%ﬁ%& plainyggﬁaﬁgﬁépﬂﬁggPﬁ “mmﬁe
SpfRTRCTS eftylons copplymern aTeies, ¥iayip aotylidsofioresaribnsy diers polymers
agdi mixionas h@ed@bout 15 microns thick. 33. The article of
claim22 further conprising a second substantially
hydr ophobi ¢ thernopl astic | ayer between said fluid
2per maataitl B EMEN 2B Oty 85d MeFoopRlE fabdr Slonlkids HOT B i
containing |ayer.34. The art?%%gégfgckg%négﬁmgﬁrﬁﬁe msity
PEBHBI ™I ng an adhesi ve conposition or adhesive |ayer
situat ed between said substantially hydrophobic

her. l.astic | aye nd said first elastoner
3§:'ont1§? Eﬁ“ﬁ& of Sloim 32" hygher poraprisig P pdicsite coRpsiicRr adhesive Tayer
situerlods barwden ahill Yubistantlal@ h mbﬁfm@ﬂ : LiG
tire conprising annfnindgjrb alr c g ecrlageg&né\-\ﬁ&gﬁﬁgammm
PREYRtRy sidewal | portion, an inner carcass portion

having a top surface adhered or bonded to said tread
3?nd i dewal ] . portion_and a bottom surface, a | am nated
nn

f #7HET Oficlai 0 Wagkingidadhesiys compdsition opmitiesiveltayértcomprises ot
least ren@ @olymurhér @pblyhéCsele@R St fRC Ergﬁ}{) 8«?}@#8&@' & ?xgllseé&g%thylene

Ia%%r IS qggsr d or bonded to t om=sur
CRAMGREPRULL ehylene capplymerseethydpe inonsars, fethylenecdoryintd @polymers,

ethylere finlacdtard RYRYmeind hinklA& gleRBEr MOSt surface in
contact with the air present in said air chanber, said

i nnerliner |ayer conprising an
32. | The atticle of claim 30 wherein said adhesive Jayer or adhesive composition is about 1
micron to about 15 microns thick.

33.  The article of claim 22 further comprising a second substantially hydrophobic

thermoplastic layer between said fluid permeation prevention layer and said first elastomer
containing layer.

~-63 -



engi neering resin and at | east one thernoplastic |ayer

in lamnate relation with at | east said bottom
wonowrosizser surface, said thernoplastic | ayer PCT/US2006/060270

conprising a filmform ng, sem-crystalline,

substanti al Iy hydrophobi c carbon chain pol yner having

a glass transition tenperature, Tg, of |ess than about

-20 0C. 37. The pneumatic tire of claim 36 wherein

said innerliner |ayer conprises a dynamcally

vul cani zed al l oy of an engineering resin and a

3aal opRnireRNdral sto JC co olymer of a C
Jo ¢ |sormnoc?lmcle}3 ?rﬁ‘{r‘gﬂgﬂmr %"‘éf% FEon atgdpesive layer

bsiviesn '?!%/F"éﬁ@“élbfdp/ﬂlloﬁotmg %ﬂqﬂas@c fayérOand R i Qlastomer
comdifiii laypgr cent of said copolymer, wherein said
el astomeric copolyner is dispersed in a vul cani zed
state, as a discontinuous phase, in a matrix of said

3gng|fh@§;‘u@ ' 8. The tic tire of claim 36
wher'ei n 1sal alﬁﬁ%%fuf"%aﬁg ‘W'b‘{i&fgmb MiP¥ses a dynamical Iy
vul cani zed all oy of an engineering resin and a

al g - .4l ni ng. random el ast oneri c copolyner of a
36 to ﬁ%ﬂa{&g‘%ﬁgn EABing B ek peehamess shdm oyt tved widsldefallportion,

W@parpagajomoe Ihaxsmmplsmfaeo b ARE bbrﬁiocﬁ koS B ﬁ@aq ahcf‘ siffewall
phase,

| t 1.SCQn nuo
Pt o e it e ol e etotom
Surfapes Whereip|the top Sifanheff idrinmelint layef & acmerw bCeRled i botibn
SR GSS, in . re conprising a
car cassdgélggea?ri@m %:ng%%eé)io %? ﬂpﬁcel? Eﬁ‘fl ’&P@W@f leyssibeing e itnermost
Spripin| cpatect withishe rmirgssdnhin shitd B CHRbEr, kAY BherBer rl%ﬁa bidsfhp an
a I nnérline

ﬁgﬁ{g}{d di
l"ayer ~conpr 23? %eé&goﬂg H’B@'{"B]%st"% A%?’;X‘bﬁfb’gﬁﬁ irolatign with at 1east said
m«;@ﬂm

acs,oaaxd nhmh@fasti& 18@NdoipAtintoa }.ﬂﬂg g'sml ine
¢ ﬁ‘ﬁﬁﬁf‘ﬁ G’l{‘]’b i formin an engineerng resin,”
sal F éh‘/‘ Vigga glpss érnsition tempbratuey Tg, of less

ﬂma'doucEQ%( B) providing a first thernoplastic |ayer in
lam nate relation with at | east said | ower surface of
said innerliner layer, said thernoplasti c I ayer

3tomJibe snaugat& thré bmilﬁmmvﬂ;&e SEMndeh
@%M* g " ophobi ¢ car bcl)?]&cl%grltl p TEP Siyormigly
ass 17an ’lgf"ix%’ﬁg SR 2 el aseefoupgnmmdoemmaﬁc cajiivuter

on@s teCy (s@)ongmmxand & prgp-dUkyRtyHAE) 8did Pt glﬁ)qu,& - c&%rgm about 0.5

tdmz&wg@{t vgsth sai d, carcass elenen FATa

furt LeE g Ppbaey P"’ée"e'éﬁﬂﬂd‘(IB}""I‘FEEWWngﬁmtﬂlspersedm
W@@%ﬂddimmﬁmﬁs@ﬂmm{mmﬁ@fs&a EineB ?é re to the

deS| red shape of a tire at a tenperature O rom about

100* C to about 250 C for a period of tinme sufficient
380 Jbopacamaticatint yi it 36 1Wherein S8 ShnSihetQhyer Somprises a dynamically

vuleanized alloy of an engineering resin and a halogen-containing random elastomeric copolymer
of a C4 to C) isomonoolefin and a C4 to Cy4 multiolefin , wherein said clastomeric copolymer is
dispersed in a vulcanized state, as a discontinuous phase, in a matrix of said engineering resin,

39.  The pneumatic tire of claim 37 wherein said tire is vulcanized,



41. The nethod of claim40 further conprising a second

thernopl astic layer in lamnate relation with said
wappwsrossisf ace of said innerliner |ayer, said BeTmS2006/060270

t hermopl astic |layer conprising a filmform ng,

sem -crystalline, substantially hydrophobic carbon

chai n polyner having a glass transition tenperature,

Tg, of less than about -20 0C, wherein said first

t hernmopl astic | ayer, said second thernoplastic |ayer

or both are i contact with an adhesive conposition or
46 dh @S ye@ss| t her nopl asti¢ | ayer and

;Sal Sﬂ i f@g%?wrr%g% %(\%ﬁa%aﬁgb’%n?m%ﬁmﬁgﬁﬁmé ontaiming ¢ high

diengdy ﬁnfémmr@rhnaryw 2 thel ingerimdist brerdiadd e, cbapriving 42 steg @

t d agh |
ot oA R SR el e
prangolefin-containing Sstenasr dtspmdd frr paecichlae f&ﬁﬂiﬁ&n%ﬁgﬁéeﬁﬁg Rin Qhid
inbdrfiRSlasl hdvl ga.? e;{quﬁnalsg ag%g['ggg: es, truc

constructio vehi cl es and farm
vehi®@) espravitling/ i]'ustehmadpllaenct 1a;rcemqaﬂme £lfien @n@h&tl Edst éa{gq

e t te Si ngd carcass |ayers _an
st sefl i Mol b oo dfver pmprisiag pla-feming
S‘wlmﬁdhm amhstanmpy Eizophobin carboneshali apelymtsr aﬁwhga BEJlas@ RnsRion

m%gﬁ&ﬁ ar?a%bxﬁi ioaéer conprising a polyner
a

nposi t on ving an atr perneation coefficient of -
abomﬁ@ 23riarting the unmr wirfde 98 sidifdglinelayed Yith kai® Earda@ScfenRito

fﬁn?{ﬁﬁkﬁ&lémm%&ﬁm dabout 1 MPa to about 500 MPa,
sai d pol ynmer conposition conprising: (A) at least 10%

by @) gHieating asbigmong widdartintell strieirgtideOfressili ol 3R shape

o th t
CoP kil s i U b i

subpetielly mleante sdd stoctomd 2 sec cnHg (at 30 C) or |ess
-and a Young's nodul us of nore than 500 MPa, which
resin conmponent is selected fromthe group consisting

4bi ot yathed dﬁclmmswn&rthep odnypishe b stdfd BermaBRnéNhyef b Bminate

| yet h yl.ate resins, polyvinyl resins,
reﬁa% mssg;ar%)ge ‘ffoﬁa r imRerliner lexerel sgidhiserend émlasmnb,yer

c((ngy)mm alffhaé'dnnil@})/sebgtcryﬁillgﬁt sub%ﬁﬁﬁ' lﬁfﬂr Ig)? o crbin %@'{ g&?n%xper

RE composi ¢ on, , of
ent \‘7%@“’5’%@%{% Be Phriosy ﬂ’é‘h 3@%??—0 s ewlterelrf saib rfiest

thlemmam dayer, 26k be@oxiﬂ&h&ﬁo;ﬁml@ ier S8 ot fmbm(c%%c? Qyide) an s
GbnS o RAULY 3 of , not ,ore t har11
ast oner  conponen petyveen sl tharmmeplastic, fayverrrnd ¢ridufrid permeation

P@m@ﬁnshwmgemn shiidtheemopldetieliyer 20 dhid BfaltVebgenat es
t her eof , hal ogen-cont ai ni ng

42.  The method of claim 41 wherein said adhesive layer comprises epoxidized styrenic block
copolymer.

43.  The tire of claim 36 selected from the group consisting of tires suitable for use on

automobiles, trucks, construction vehicles, recreational vehicles and farm vehicles.
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rubbers, silicone rubbers, sulfur-containing rubbers,
fluoro-nbbers, hydrin rubbers, acryl rubbers, iononers
wanastosexssopl asti ¢ el astoners, the total anmunPClAR2(BP60270
of the conmponent (A) and the conponent (B) being not

| ess than about 30% by wei ght based on the total

wei ght of said polynmer conposition, wherein the

el ast omer conponent (B) is dispersed in a vul cani zed
state, as a discontinuous phase, in a matrix of the

t hernopl astic resin conponent (A) in said polyner

4£0np . | east. one thernmoplastic |ayer

in | g%hﬁggge tFlg of“ﬁ' tﬁf‘é feysnditermadiate pidavaH and pafcass ayers
%‘#%’&P@n@ﬁtwmmW@mm yeenti on | ayer, said

yher ing a filmfornuing,

Gsem 552?512?@ r{nFanog%m%eﬂ}g@t%f S%“}gw‘mpa?r A9A @b wer canfavesaid layer
chai Wﬂmmymepoblmvmgoﬁ gh ah b BIRG"

Tg, gf cgl/ L %{% (%28% ° f o @M&ﬁgﬂcﬂ%t I'C to?lrlbé{'&s?xm i
ciaimed in clal )L?F édé?ma“ssncrdgluaofé@meéumm about
corrpﬁﬂﬂll\u]i'aommlyﬁﬁm:ﬁpdéﬁoﬂ aBFisiRet ween said

t her ﬁtlc | ayer .and said f Ui d perneation

prev t i 8 %v)ﬂy WREEht, hesphon thetotab weipht ef the patymir wBmiposition, of
clai m 44at 1éwdnbm&nﬁﬂm6fe§h9&np§nén SRR AP herfeatidlY Sberitnt of

| am nate re i(?, W th_at sai per-sur
i nner| i n&°" %7 cecyep’ f??éﬁ‘ﬁé;ﬁﬁté@“c(ﬂ)@rllewaﬁ aCYumg's Bédafs of

afilmf mbmﬂm 50880, Wlifch/&Eﬁ%ﬁﬂ&ﬁenﬁﬁgg&ﬁeﬁ%hﬁ%eséoup congsisting

hydropho cusarpon. chaj n avin
transiti onp T aﬁ‘b‘g %ﬂnE:rP@lye#g res’@% PPlgritile nam, ahiwmthac@me(i&ms

and 1 ur t heimbreis siiige A HGGENE, Lo YA RANYEET e
to the upper sufface of

t her gpl C nat ed
said nngr?l%ats Nare aqg' @I‘ Q’led“@}a‘fetgh%@méptﬂymer ddfapoditién, of
pneunat i etltasrm al t6xha| B esiue | a
" e oyt b kl)lrglock ?opoé[ay& Ghetf spgnt 0%\”“0’6

conpr | seﬁl 23 feA styreni
pneunati C°1 018 ﬁeﬁ%ﬂaﬁa?ﬁoﬂﬁ) auiderYoig' ssmudﬁlus of not
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57.  The construction of claim 50 wherein said at least one elastomer component B is selected
from the group consisting of natural rubber, synthetic polyisoprene rubber, epoxylated natural
rubber, styrene-butadiene rubber (SBR), polybutadiene rubber (BR), nitrile-butadiene rubber
(NBR), hydrogenated NBR, hydrogenated SBR; ethylene propylene diene monomer rubber
(EPDM), ethylene propylene rubber (EPM), maleic acid-modified ethylene propylene rubber (M-
EPM), butyl rubber '(IIR), isobutylene-aromatic vinyl or diene monomer copolymers,
brominated-IIR, chlorinatéd-IIR, brominated isobutylene  p-methylstyrene  copolymer,
chloroprene rubber, epichlorohydrin homopolymers rubber, epichlorohydrin-ethylene oxide ot
allyl glycidyl ether copolymer rubbers, epichlorohydrin-ethylene oxide-allyl glycidyl ether
terpolymer  rubbers, chlorosulfonated polyethylene, chlorinated polyethylens, maleje
acid-modified chlorinated polyethylene, methylvinyl silicone rubber, dimethyl silicone rubber,
methylphenylvinyl silicone rubber, polysulfide rubber, vinylidene fluoride rubbers,
tetrafluorocthylene-propylene rubbers, fluorinated silicone rubbers, fluorinated phosphagen

rubbers, styrene clastomers, thermoplastic olefin elastomers, polyester elastomers, urethane
elastomers, and polyamide elastomers.

58.  The construction of claim 50 wherein said at Jeast one elastomer component B is selected
from the group consisting of a halide of a Cy to C; isomonoolefin and p-alkylstyrefie copolymer,
brominated isobutylene p-methylstyrene copolymer, hydrogenated nitrile-butadiene rubber,
acrylonitrile butadiene rubber, chlorosulfonated polyethylene, chlorinated ﬁolyethylene, :
epichlorohydrin rubber, chlorinated butyl rubber, and brominated butyl rubber.

59.  The construction of claim 50 wherein said elastomer component of said fluid permeation
prevention layer is substantially fully vulcanized,

60.  The vulcanized construction of claim 50.

61.  An article comprising the vuleanizable construction of claim 50.
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62.  The article of claim 61 selected from the group consisting of hoses and pneumatic ttrc
components.
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