TI TLE: LOW MO STURE PERMEABI LI TY LAM NATE CONSTRUCTI ON FI ELD OF THE

| NVENTI ON  The present invention relates to thernoplastic el astoner
conposi ti oW® 0ewasi2sal arly useful for tire and ot her i ndBET/UBAD6/ABHer
applications and to processes for producing such conpositions.

Di scl osed herein are conpositions useful in nultilayer or |amnate
constructions, for exanple in tire construction, especially an air
and noi sture inperneable layer within a tire carcass, often referred
to as atire innerliner. Alternatively, such a construction is useful
in hose constructions, particularly the inner |ayer of such
constructions. At |east one of the |ayers conprises nylon and

hal ogenat eBILEZOW VOBTERE SERMEAPRY YSIAAENATRCONSTRURTEON s pect , t he
present invention relates to an inproved thernoplastic el astoner
conposi t i oprEhe v THERYEENT6Qt heat resistance, durability and
flexibility, while possessing superior air and.noisture
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pneunat i c 10 a4, re Inpgr e M iemaively, sush 2 Spnsmstionds pesBLindpss sosBRimbses a
| ow- per meapirdidukagty théignerapdr afdutitcomsRbdibi. ASlkEon@8r RObYeEbBhs et loRadal €Nd -

of pol yam g}rsﬁs 'teg.\éﬁbfh there is dispersed a | ow perneability’ rubber,
such as br SHEEEL ST FUBHTRES I G AsHTE Y PreehhRvguion e dranag ¢ o
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smal | particle she rubber dispersed in a Thernoplastic resin matrix
was i WOIt%@KbﬁOQﬁﬂ@‘FT‘}@@ﬁ_ﬁﬂ@bﬁ acceptabl e durability of the
resulting conposition, particularly where such conpositions are
i nt ended t GFHE81YBL discheses; & lppspermppbitity thermaplsstiv eiastoroer opmpssitionChatiompetipons
exhi bi ting ak 9ys Bafer MOETR RBhrhdrib Wrel CFufs W HRIPH Qic ElastEmer c@r{&glﬁém%fnﬁgesaas a
gas barrier) co Qﬁe of  t hernopl astic resin/ taﬁerm) astic
resi n- bas edz‘BP%fﬁ%E‘ Y °P§$°¥ﬂ%ﬂ°%mgmdwl%qnﬁyg Bhemidas fmwhishd
nylon 6 or e an diPerketiDPERApamfesbility auide Veaith )k ensmindEL RRVIabRiigeand
aromati c nyl on PElT I ol th}I’e e terepht hal ate and Vi nyl
al cohol - et ﬁf/?gﬂéemw%%%&ef‘&%eﬁ%%ﬁ%{ I%SEII‘EE% ol At EBPRAAL thées n
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prneumatic tires,

Compositions exhibiting low gas permeability performance (i.e., functioning as a gas barrier)
composed of thermoplastic resin/thermoplastic resin-based blends such as s high density
polyethylene resin and nylon 6 or nylon 66 (HDPE/PAG.66), a polyethylene terephthalate and
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Thus, nylon polymers can be useful in polynmer conpositions for
reduci ng the perneability of air and other fluids through a tire

i nner | i ner WébWPHEI12330n and el sewhere, for exanple, fromPCRAISREHENEETX o
t he outside surface of a tire or hose. However, it is also known that
nyl on can be noisture sensitive or hygroscopic, the latter term being
general ly understood to nean that nylon wll absorb noisture fromthe
air. Consequently, noisture that may be present in the air contained
in a pneunatic tire air chanber may be absorbed by the nyl on present
inatire innerliner construction. The absorbed noi sture may

t hereafter s m@i@é) ious | ayers of a tire construction
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di scl oses the . .pr C f tie |ayer and another [ayer to pronote
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are controlfiikgs AGE Adcall t cifLe .mathematical formyla: Thi's
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preventive “f“ﬁ‘g‘%‘?a”éaﬁﬁralfﬁ%mﬂﬂe@mnbwmabi lity thermoplastic

el ast omer GUSPasit No.BV3E, ¥ AMsb1Sk O : .astic el astomer having a

t her mopl ast | &nJrEnSi{] co o%;t %on_%suﬁﬁggﬁ?%%o%saﬁ 6%“5?2’%%’5"%"‘1”&%’5@
conposition as a d a‘éebgqqg’g B,%Eb_@, Himy pf asesiorpoapdsition includiegs atrieas0pioisi t i on
i s cont ai newightwiiia dlemioplustip prtyeaerkishtbhet coiRERL SRk &Pai,@topr?qﬁ[l fyles

conpositio S tructure.i.n which the barrier ree

conposition I's di S%Ed? gﬁg’f’%‘gﬁ%& ‘?@H‘{;ofha%ld faak Weight oefi of hpolybutylene

t her mopl as tearpbtbalasedtolyneyalkyléns dintiderdiidior $5715 1o %] ﬁér&ﬁﬁm\’oomia&itﬁ{('%[g&rﬂ& in
e tlire to be

gas per neatj.p ive bropert d enabl es t )

reduced in \X’euﬁ“’g ﬁg’t"fb%’é’”é‘%[“ QF?%‘Y‘B%E%”E Ruicles hage brandypamieally welpanizdd, | m
| ayer to adhi@ieriobisbeardsivnomyfositiones bminstlioslycaKs beh ﬁ@&lér%é%@éd, see
surfaces ol &, Phikf; . 6,136,123 (and_its divisional
patent 6,402, 867) d‘eggﬁ’@g"*gf%r%fo@lﬁgs%“%? P‘bﬁ“ﬁ‘&t?c‘fr% IneARRARELSHeb anj r e
usi ng, as amerhiner and distlesesitheone gfvericunermepldsti/esins f6r uSd i KR oS RBSh, Ofhis

cyl i ndri cabmgbaneticsiN8k 6 | tiple-layer thernoplastic film
conpri si ngl:p aéfl Ei rcig,'a %E’S%"@ggéﬁg lgg;%lpga'}‘dtagggﬂrbﬁ%‘? BPHPth §ond oy edhesiveof
the t her moffeaEt ot e itpnilinr Iner i tre ool fracirag The durihbe dsvaRboast b | M
a tackifieradhesive conposition containing a polynmer conponent having
an absolute value of the difference of the critical surface tension
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about -20 C, and said third |layer conprising at |east one high diene
rubber; wherein said fluid perneation prevention |ayer conprises a
pol ymer coWPI¥t5a2$3havi ng an air perneati on coeffi ci enPCHUSABHADZ70
cctin/cn2 sec cnmHg (at 30 C) or less and a Young's nodulus of 1 to
500 MPa, said | ayer of said polyner conposition conprising: (A at

| east 10% by wei ght, based on the total weight of the polyner
conposition, of' at |east one thernoplastic resin conponent having an
air perneation coefficient of 25x10-12 ce.cmcn2 sec cm-1g (at 30 C
or less and a Young's nodul us of nore than 500 M a, which resin

conmponent i | ect.ed from.th roup consisting of polyam de resins,
pol yest er rgcgﬁo(;%gy%pgprﬁﬁ f‘?“@%Fbgéﬂ“ﬁ ncr}wwﬂwmmxydm%e&mammt
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t her mopl astwght. €Tk @grgg@ragseﬁbe_( [ co 03|
94 B oo L B SRRy ot 1 e
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relation, ca.RaeatNao]38/m23aeHaes bivRiok® PRAEE Job [ 10
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i nvention ry re.conpri s ng carcass
t her mopl astj%% ﬁ% }%Bfggse t& capQplas %%W@%W%@WWIWJWM@% he
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conpri ses apﬂbfmblympomloéﬂ:b eadfaécrﬁm bihthe ﬂ;&ﬁiéﬂasﬁ@ﬂﬁd &t o hofdf that

hor nopol yne,%mm copol ynmers, for exanple, |ow density polyet éne

I n anot her aspect, the invention relates to a hose conprising the

i mproved vaPte RS Mtpyesiripdude:ON O 004081 190, WOBBh4IE1 e 1004/ 6dY 160 THE
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t he showi ng 1:598 o¢ca of various layers In
carcass |la 20 ?Wﬁe"b F’P'ﬁéﬁs ﬁéﬁﬁe‘rﬂéﬁéﬂ e6senb&8HIns.al | y hydr ophobi ¢ or
moi sture vapor transmission resistant layer. FIG la is a sinplified
Ccross-secti (YA . f._a the showing the |ocation of vari ous | ayers
inatire| :ayer, innerliner |ayer,
subst ant i al Ong empottimnh aithe in@tidiDkBlad! fata }éﬁ%rcoﬁsfr&ﬁ&mo%&h&gk

careass

| ayer and d er bet n the |atter |ayer "an
| ayer. FI Gai §1 Jslgghﬁ}l%ﬁy Pgiﬂ“%mﬁ'g‘éd @@E’?‘I”B aravmmnéwemwagm ypperaidbwni ng
the | ocat i onweyfsuriae, iablesst biey@erfoplidtia loydr (i IdniRtaleUdihital xbimoaﬁ%%ﬁﬁdg' |y
hydr ophobi c%e ‘%t%g &gﬂ L& vaﬁplor tr nsm ion resjstant |ayers
is a sinmli PRLLanlen I s erpoplisticolayer sompnsiging b dlu-Boeivg on
of various ﬂelalytersellmmcadaom clai polyﬁxle:umiﬂg Al tRHRh A gedtubey TQYA}VIQPB&F

n adhesive [ ayer

or noi sture vapor transm ssion resistant |ayers and a
bet ween each of the substantially hydrophobic |ayers and the surface
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| ayer. DETAI LED DESCRI PTI ON I n one aspect of the present invention
there is provided a solution to the problem of npisture vapor
transm ssi wo lys/esstxag at | east one | ayer eta hi ghly npi BCUUS2006/060270
i nperneable filmas a surface |layer on one or nore surfaces of the
nyl on-containing | ayer. In another aspect the present invention may
be useful in tires enploying conventional innerliner conpositions
based on hal ogenat ed i sobutyl ene-contai ni ng el astonmer conponents and
particularly in conbination with thernoplastic elastoneric tire
innerliner conpositions based on vul cani zed bl ends of engi neering
resins, e. &aﬁld? t,mr dr br om, nat ed
i sobut y! ene par anet e CRPEE %ozt n5 hish dienqypbhn edersin Sasd fuid
exanpl e, usﬂeﬂ’@amna‘memiwu&ya:am@ﬂm @Npolydier EhfokiBRe Ha &P&gé%ﬁg&{jg in
efu

a further @?@ E{t her s W}'{gf resent |nvent nis
in other applications |n F‘&ﬁeca? gt Q)F)quﬁﬁﬁélidﬁéfiﬂm%gloﬂdmrfltosoo
conpri ses rMP@mr:bhxtr of)sp:d pﬂ&deymﬂpmtﬁn%iﬁﬂﬂisxh@(ﬁ' at leSst 'ﬂ@ﬁ?{]fv&?&%@&natr on
wi th one org wg%ﬁ Pé@m f or_.exanp hoses use
transporti ng vari o Wr“ﬁ'@?‘iﬁﬁf"hg’f@%@%% thevetonldstnfesin asmpratnt as
mi xt ures. Fhavlns)mqmse@atmﬁ ccﬁef&:eﬁtroeaﬁdlb RicBMeahA Q@cmﬁ%;g 5@%“

ter re?sé’f‘rrng

"hydr ophobi 0] 0 be a qualitati
to the wat eir% aé\‘/!ollk'lé)jd ﬁgoﬁ% ure’ gq%qﬁﬁ“nﬁ’ bigh resin coragongb isreled fqme the goup

| acki ng or esistingy ofpdlyamidafdsingipolyese raint, N @Bhie rkie, %, poRinBhacryl & liRg o

repel and fyviaf QR e ree noi st ure
absor pt i onq:;ﬁyéngr ngl r%ﬁfn&msl F?ﬁ%ﬂf)}&g’ ’iaﬁ&) ) 8t leaict Oy resighty

wat er; havi g9 R b8l usig ofhe Pféxmenpommgumeaﬁallgastvmé lalastbheR eomponent

hydr ophobi caciagaQiHpEseddb Lokt Somou i
charged or \eggést rggﬁg |vg at o ﬁ{u{%%g&?pen conf ,Sﬁ"ﬁﬁlg'fﬁiatgm @&H‘Sﬂ%
Thus the phtaeE ™ PRt o %Wapﬂetheéasmwlcbmmemmmm mo
refer to amplcemmig ﬂ%ﬁ@ﬁbb Fseondl kR Chylr8gehs an_ |

hydr ophobi gy.gener, 34“1 h.e'= di rect Yo o1f§csl;rlgeirr%f h% ’H’ "'esr
repel | ent of absor }‘mf“B%v“F 25| §“°Bﬁ‘mwaltseﬁll’dmrrmﬁursdetsﬂrmpHmns

can be undeiﬂ@mdndthenaspphktgc ehQonfrsMAE Rtal aj,omtqgmtbr &gg& N

{ { iRthe SATRARUD Rllne
Chder ot and TReR R8RS b 18t 1R S0sR by REEh: Bareh oty otight of 3 polgmancl-
gl ass surfﬁ@?‘&ﬁ@%h\ﬁﬂﬁ@p&%@me\mmpmaﬂqgﬁmmwa@aem Sl as

moi st ure Mayseh)Bnldh | yol efin, and none ma presen%
t he gl ass. in c?)ntfglg% ny otrrllx f'g% él?'f WHW%U@GH% polymer

hydr ophi | i CompRsition chrllipion of hopdingtns theévdwphmm lﬁﬁ&‘ﬂiﬁﬁgfiﬁ’fhetl TEH"NG-

Peri odi ¢ Takh : ENG
NV, 63( )5 YD SRR e B whlif e 8 U 1NN 0 s 9 g

unl ess ot he“f’Wé‘@g’h‘B B ‘“W@Wﬁhﬁﬁh@mmtwm srs:mageré ieRiihg Bonding of

i ncl udi ng telvetheringlidtc lafel & HOMEY p ons of, the word,
such as gg’f‘h‘ia:ﬁ% gfr?d corrprre'ﬁ:srgésméd lggvel\*gpqay& ‘b%cmﬂ%?VT

"I ncl udes, e" and "including," and varratrons thereof neans
t hat the ndm@re&hapspecremgrm@ﬁ@ Qatdd R ,_'1 C s are

essenti al , ﬂ%]tmp ﬁr ? eps,. el enents or mat e rr

still forma construet®Hi H‘“P?T@“s‘tfélﬁénwlmﬁfrf@mglthﬂmc&amm&dlmmrﬁ .

When recit elulelllmer denpgisds lidpgmicilly vileaned AlRH o%%ng gﬁﬁ-{ i = hta o&%ﬁﬁs
ows

that th t I d wh
and pot ent L1 1ot 8 orHE et £ i o ‘pﬂnméaﬂuagm ot 2

cl ai ns, ar & Vlﬁ?,fl selsitadelioor tho pew enseidg aﬂéhjdéhe fh%op%?&ﬁleﬂé@ﬂd a;&gb,s]grgr}g,l
unrecrted hBPR: nﬁ,@d&F {‘i’lﬂrﬁﬁe 3 SR - M resent conte

"consi sting essentia Pg % 'S nean ¢ ﬁf'ﬂ‘éfé“"&ﬁilat%ﬂ“eWWHSlﬂg
combi nati o G&P‘@Y%H@%@bhbwﬁlcmmhmy amount of any el ement or -

conbi nati on of elements that would alter the basic and novel
characteristics of the invention. Thus, by way of exanple, a |ayered
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For purposes of the present invention, unless otherw se defined with
respect to a specific property, characteristic or variable, the term
"subst ant | W0 2p08/83253ppl ied to any criteria, such as a pPOPER10YG/060270
characteristic or variable, neans to neet the stated criteria in such
measure such that one skilled in the art would understand that the
benefit to be achieved, or the condition or property value desired is
nmet. Polyner may be used to refer to honopol yners, copolyners,

i nterpolyners, terpolyners, etc. Likew se, a copolyner may refer to a
pol yner conprising at |east two nononers, optionally w th other
nononers. When a polynmer is referred to as conprising a nononer, the
nononmer is present in the polyner in the polynerized formof the
mononer ‘or ERIEF DESCRIETIONOR N FIGURBSt he monomer. However, for ease of
reference the phrase "conprising the (respective) nononer”™ or the
like is us g isool.efin refers tq any ol efi n nononer
havi ng t\/\oﬁgu_ st ?’F‘gﬁ%ﬁ%%g r?m?shsamg%#@e"bgﬁﬂ&fhw%ﬂ etk of varigasdayerst o
any rnonomein atigaineiging woaress laper @ intenlib fayd @itissubstattiay BYRpRIb R moisture
enbodi ment .t he. 0k in.ﬁr%iﬂnhE&e}S any nononer conprising two conjugated
doubl e bondS such as a conjugated diene |ike isoprene. El astotner as

used her ei HO. fif e rigplifisd amys-sprotnpiniaw diin tieotpasg thé Deatiod ofv@lions Ry in

consi st ent piitehdinb e ASE : Lnition. . The ter may, be used

inter changelalélcy_vath t h%/la%’r'rﬁﬁ%ﬁgg%g?%s b.smnm;&f ES?TOMF“EE@F. ofsre¥apor

par af f i ni cUHRyBFMRRATIEH l3yereuden afhegdys lavenpetiveendheratidayef andoarcass ldrkane by
far .

i _ . such.
r oppi Ny OPG:. Dfs 2 SRHASAVAEQEEHS! %%g%}ﬁlg ?ﬁ&ﬁ%g%#:gogglo% H&P%Wm afie

exanpl e, a, net hyl gr%g (CH3), «

Aryl 1 ef er BeRngwn Sstatallybyiophebisepmeishet viportmesmdssion regjstant lajeed Ur e

char act eri BliGl. 2a i9F ik bioks- r Le. ., benzene,
i9h sichb SERBROMREST o HH oS tg{.} %E{}@ﬁ(%@%}%& Mac .

napht hal eng, li]t@rgigant hrene, anthracene, etc., pi

al ternat e BSUSMEHBSTHE RN Hdaphgbin e registyre vipertiapsmission stistant lapreand An
aryl groupai shéstve fayé betwedneagher the @absthuftia BaropioBidBilykic ﬁi&}[{@&#ﬁg o Yhe

dr oppi ng oge%%ﬂabnrmrlecrra/d%%gens fl:og&the formul a such as, tor exanple,
phenyl , or g BT VHEEYS P lminpted gogtacts | east one hydr ogen group by
at | east oNE. Buibs bimplifed krosaboiciblew dfaiire shewin@habhkiBa o VSRI RS in 2

(chl ori ne, ko f [ or, j.odine), amno, nitro,, sultoxy

(sul forrat g@g)@ﬁgﬁgwj Als%tba{rgygﬁyg‘f{’hot”ﬁ?rd??’&‘ﬁ? YAPPY: e ission st Ipyesxdnd

al kyl, st r & efhesivo layérrbaiwednenchaif tic nutisantiamghylirobibid ay6id GliOhe StERr Wi Ch
i ncl udes . : l...tert-butyl, isopr | ,.. 1sobutyl

etc.; al kg%/x,wcijsot“}uggltﬁ%{ mg@ rcg%sr{fé a%%%oln}r‘%éﬁf W‘é‘i? “tfﬁ‘@:\yeﬁ?j'hefw yF@Uhar bon
atoms, andFrhethgidessl the Sermaplestiplays; betvetdtbxgsrces hirkimeingransRPEAY adhesive

I sopr opoxy jaydut oxy, isobutoxy, secondary butoxy, tertiary butoxy,
pentyl ov, isopentyl oxy, hexyl oxy, heptyl oxy, octyloxy, nonyl oxy, and
decyl oxy; hal oal kyl, which nmeans straight or branched chain al kyl

havi ng | t DEZQIERDESORIBIIONS Which is substituted by at |east one
for exanpl e, chloronethyl, brononethyl,

hal ogen, and incl ugg‘?l .exaj . 0

f 1 uor onet h% one B080 ST Present Snvention, fhers dsgrevided 2 isplusin da iy problam fof moistoet hy | |

3- chl or opr eyt gansidsion BRI fYeast ore-laybriokl PRI ARYHire irfhi

4-f1 uor obutia%@r,0 q)bggg 8%%I X%\k} diytl:z)rlr orm%g{ hy?ﬂ,‘mfjni{h“’ u%@%ﬂn@t %%“}'faoc

di i odomet hyY, 3,2 di BRF SPBEE 1§ e BEomeqiamige devsivelnrippther aspect the present

2, 2-di f 1 uotmsetiby mpy By Sscfil drhirenpipgiol comverdiond idne /i QBRARMbns based on

4, 4-di chl Oﬁﬁﬁgé'aye*lisolfh ?ehdiﬂa-l‘ or gb tnyl , _trichl oromnet h?/l., L

4. 4-di f1 uor oBUTYT ot P EHTBRF “gﬁﬁ#l", °F POPPPITHF Bdgaripylacly in combination with

2,2, 2-trif hewwpletibslistomericirdinictlinér cbtBiosiend Bkd onkmibantre®blends of engineed:
3-tetrafl hus, for eml e, a

tetrafl uor hyl, and 2, 2 3, uoropropyl. T

"subst i t ut g‘%}'ét"' i’é’ﬁﬂ%m‘ﬁéﬁi f‘“% Ty é?bﬁw%fm%“%tﬁ%}%%@%tmgﬁw ene,
etc. |In vapiéusl Frokepkedngeiad vakaiiztiod, BEdiRIoaR SNEPTRIRSGNL 1198 fulrBer
directed to a | ayered construction conprising at | east one | ayer
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nyl on can be suppl enented by a hydrophobic filmin order to
significantly inhibit the passage or perneation of npisture vapor

t hrough suwio @ox@NEEr uct i on and t hereby reduce the chaneeTwk2006/060270
interlayer failure caused by the volunetric expansi on of such vapor.
When the engineering resin layer is used as the innernost |ayer of a
hose construction, it will also inhibit passage of fluids through it.
Such fluids can include air, oxygen and other gases, as well as

| i qui ds such as water, flourocarbons, or industrial fluids. The .
nature of the fluid to be contained will dictate the selection of the
conmponents of the engineering resin-containing |layer, including the
choi ce of agpéetCaniting Bthdrs the pﬂ@hmmueﬁdmtana ReRDA b@ertabElickidAs i6 WP & 4id g@N.

Such seIe re well . kno to a r in the ho { ndustry.
Vhen ¢ he. ol TR R n i A TRk e, 8 i G Cogopas it

i nner | i nerqnetohiodeiother layersefol kxample CidBED Qe if@ Rrafsportilpevapne SRS, hdbaggt i on
may be used in gél?dll'ém ng i nn g rliners for notor vehicle tires such as
truck tire& th lp’é Ger autonobile, motorcycle tires, noped
tires, al IFd:qmpmethhlpmkeet InivanBen, thanemt hedrdphbtde” Wil e hRddiedoe to Sbiah a

| ayer can be,use i.re nt ended .for non-.notor.i.zed ve |cles such
no” b cyel e uili bmiebte Bobe WIS o i€ 3¢ LB B s ng o
hi gh di enelaclmdgtnehawngladrkw affinity of mirmmrfosha&ttemﬁngttb repalcaﬂct ﬁ:aaﬁeoﬂbawer

Al ternati Vglv%gzi.ﬁ CJ;.", eofmmsgur méomn tentﬁ}glno%to lalsso VPéﬂ cgrl ﬁ%wh Fa swcéegch as

construction a er can se rérn
tire cor dsbowatet hpelmg ﬁ@lmtrtyeofrneﬂ miking m«rhbfnmthummydnophotm mempownds are

applicatio Qd?échﬁﬁt obi a
frplpm I ayer lggﬁgp ﬁ‘g“ég hen ‘![w scec%eagﬁ] eQ?%o?fﬁﬁgjetayg? %I@&ggﬁam

dynani cal | {oeu (Pt basss SBbusie Phyase B\Mﬂnt@!ﬂhﬁ@@p obighwillsbeuadenstaod) éxrefentodiet ai |
bel ow and ifnd: ¥itlegred, todi t@%@m’m%& i 1%@%;@5@10& §£he%1§yﬁ eibdiodTbs DUt

may al so be present in t formof a tubu ose

const ruct i &ive qoppletefy Wéfﬁ‘thRﬁW‘éF orabsorhing Ve ivdpists st ‘aa“rfr IThese dgpartptions s ed
then the Dyfuddawesd td @?lﬁm miakbkidl obornﬁdﬁ@d; mmlsbﬁuothﬁe@ﬁbﬁanb@mm dné of

typically present |n f or m of sheet or_ filmthat is formed

e.g., by tReingyedlhm thespwodd Bwefétﬁndc@méhf‘a‘“eﬁimﬂw Betdethagolyplefin; fim jpad

i ntroduced ah¥ssfsRabd dchyRoptobibtven ih@%ﬁ FoBashriblAcwels R GistRné bial Bd e fn the
cal enderi ng operatlon | ogenat ed rubber is defined as a rubber

havi ng at [PEHUghnzminGpe ’B“Yi’eﬁ’iﬁ?@% haddgeh CO@%WYWMS@@‘EWH&E‘}@&‘@@(}O Per om
t he group m@&@hﬁal ng of brom ne, chlorine and iodine. Preferred
hal ogenat ed, ru seful n,this i e hal oggnat
i sobut yl eneﬁslﬁ‘gg’ ?’r‘b"bvo"f §S°(5‘Fm° @b@‘?% E‘E T&%‘ﬁ Bpsrfé‘f?‘rfg* SE éfh be
descri bed mmmmmwsomm AT4198%). BN moRaikd neightedrt weigld everayed
unit, such ag. 'oﬁ&trr&%/ gne derived unit, and at |east one other

n

polynerlzab e uni one enbodi nent of the invention, the

hal ogenat edthroygiowhe|enlire spaeicetipncioghusiing ﬂtsrclﬂmﬁ, the werd S}mweaﬂdwbdwom of
branched bufy lediyRer bl bG & pRCH ef. Y e 8§ » ese

el ast oners. (Ugrlel%/ul unsat%nrsa? bl‘j?le rﬂ{r ub re*reisiaagugﬁﬁg ﬁﬁﬂ pglﬁgl&r?%r S
and copol yrEesde mndipsyding,” gpd raslatepneﬂwsﬂ wepds Sehihe nepisegepsf claicals wbmer s
sui tabl e f OfatdiletwivwiieR ﬂtréféi’{‘ar@ésﬁnﬂél? bht oléra%%hamméroﬁm&mnﬁagﬁﬁ didh sRPBBER
TECHNOLOGY 2,0%1 581 (Maurjce Morton e THE
VANDERBI LT HRlligms e ithshe steps °§‘22°‘Q’Rc95é‘ﬁ105‘|“ Bilien regited m#esrmbma the

Vvander bi | t ﬁﬂmt;on leftCin 2 390} mead thaFOV BRI GE Gkt BhiniddGs coddeed i wiRt

Kut e- Omei t h:_ CPED{ A OF EM CAL TECHNOLOGY 934- 955
follows and potentially more. These terms, pamou axly when applied to elains, ate inclusive ot

open-ended and do not exclude additional, unrecited elements or methods steps.



(John Wley & Sons, Inc. 4th ed. 1993)). Butyl rubbers are typically
prepared by reacting a m xture of nononers, the m xture having at
| east (1) WOCAHE®12532 i sool efi n nononer conponent such BET/US8BEMA60276ne
with (2) a roultlolefin, nmonomer conponent. The isoolefinis in a
range from70 to 99.5 wt % by weight of the total nonomer mxture in
one enbodi nent, and 85 to 99.5 w % i n anot her enbodi nent. The
mul tiol efin conponent is present in the nononmer m xture from30 to
0.5 wt%in one enbodi ment, and from15 to 0.5 wt% i n anot her
enbodi ment I n yet another enbodinment, from8 to 0.5 wt % of the
nononer Mre is mutiolefin. The |sool efinis preferably a C4 to
Cl2 conpourHie RIESFRt FAuift fepngising sxipptialy of fis mgsntdmeralide aemw@m sonshirgtiona s
| sobut yl enef cliuaibut @k o2 a¥ek bYdn ?Lreﬂae&% bi au%i?B{tTYé EEater

| ndene,

2- met hyl - ene,.

t ene ane vin
vinyltri rre il ,axé{ln%pvaw W@m“%ﬁﬂmﬁm’t‘mﬂﬁ% TiUSpblntN@n@f exmywmlab'crd efin
is a CA to céutsuctanl i whkieh bubstauially h@r&oﬂhﬂi@ %I?nﬁ& o1 Q}’&%}tﬂﬁlﬁﬂtpydro%mm}?

2,3-dineth 1, 3- but eqi ene, rcene clinet ul ven i ene,
cycl opent aé?r% 'E“u"“a’ﬁdfsegl%g‘f’ﬁ%’é” °§ﬁhydﬁip1‘f@?° %%‘H@ﬂ&? Bydeophabis ml}@ell osed
in El' 0 2¢enblimboraind ldgés, the hieopob® 1@ adoidifilihé A1 Pég;.‘ghg{m ﬂ.g‘tex,gggrlé bl e

nonomer s S%ymwimﬁtﬁ .ene and di ch| o;ost,yrene are al so suitabl e for
honopol ynet | zat i on-or- RSPEPIHEFFHOP 185% 1§ FicPaiGE FPm p GHRERSFiGon atjeethan by
elr)rbodi ménll; dpfamichily ipldnyiting ubbmincaimbmﬁ@momﬁylmmﬁbsmm“bﬁmqgt éa@lﬂddds

obt ai ne t gne wi th O. 0 8 w %
i sopr ene, )o(slgIlli Ef;l%trﬁld‘%mgﬁs} )gm?@? g %é@@bp@ygﬁ?ﬁh igﬁ ay%tcomqg(@pmum of
enbodi nent 2iEYper Hengd priymer which wanldhabia the ofolstitverigror pmanissivh e ofatioc@esulting

4474, 034 'W“‘%b%‘ﬁ‘* ot & xSRI o i art oo y B9 Bl e

produced b F’F? ?ﬁ‘al ogenati on of the butyl rubber product descrlbed

above. Hal g€ papds@rof R ot GiVertl ﬁdlm@ek'{ %&9
invention is ﬁg?d her ej nprl im tedo | tmﬁwﬁ?{; enat i on rocesssmmct hods
of hal ogendfIPRE: WW§’§%H°:§§’ o wbst@aﬂymwpmwmm@smm u.S.

2,631, 984, plhp@BcHidderiott i S Sucarh 1556kt 38 uted i i G st huck e

4, 650, 831, éfﬁglff O7§. é':‘ﬁl Séﬁ % giﬁé 681, 901. In_one dinent, the
butyl r ubb&P* PRI A8 Bf & g vhderstsa mﬂf"?"&@ﬁ?"ﬁ?*ﬁ?’@nﬁﬂ*ﬁ@“@@@u& ng
br om ne ( Brppergrvaloddegired Rene( Cl 2) as the hal ogenation agent.

Post -treat g;glgg? ogena q but r ubber can al so_be used, as disclosed
In US 4,28 "ﬁeg o) geﬁﬁ’( s, CoppipRars, {njesnolyanessy, teipalimess, Ktsoney
Vi scosity dﬁkevlbﬂatopﬂlﬁmtrmaﬁhﬁuﬁ)aﬁﬁyrﬂ%onﬂ;ﬂﬁngﬁ& ledsPRbinondufdfs, SRAETY Fith

about 25t anot. her i rent. The hal ogen’ cont ent
typically g:g%ﬁf{?.l*&m%? %Tba\'/’\ff]weﬁés 'gg"%ﬁ"ﬁ‘é"%?’@ﬁ mmog%éwwemm ed

butyl rubbepresenf irtheepolymer ia thegblpmerizd fomi of the mbitinecdrtie the dériviik YermaO Ut

0.8 to abo ut ,1: .
comrer ci al %‘_éor?bgm%l ﬁ%“r{%ero@{%@ég{mgené% %ﬁ“‘%’u{’ n?’%%g%%sﬁfgté%"q"ﬁ"t H’é
present i nvik Pﬁﬁseﬁéssb?réﬁﬁbm@?ﬁnﬁaﬂo Mnmimnierlﬁhmgrma;h

Its Mooney 1\ S&6 sdrfloN, 2 C
ASTM 1646 and its br olrvnﬁlggmg‘oﬁit@%lrﬁ s %ﬂ(l)egug @255&{01‘(%&\/\%%?@% ?1 eto
t he Br onpbUFsjfreagmbediment thermtiolsfinis anyeonomer comphrisingitoio svriugteddoutlé bonds

Br onobut yl sﬁwaaﬁjuﬁm%ﬂqﬁeﬁmﬁ@e manuf acturer are as follows: ME
about 28 toﬁﬁg’ dltm .is about 7 to 18 dN-m (ASTM 1) 2084) .. Anot her
commerci al & 5‘85%5’7‘? B »ﬁﬁ%stﬁamjhmmaommnofmw@mmmm he
present |n\mmmﬁsﬁafﬁ'@nmmimﬁkm%ﬂﬁﬁseﬁﬁm&%m?bﬁ S Glpertapany) .
Its Mooney Viscosity is about 41 to 51 (M. I+8 at 125C ASTM1) 1640,
and its brom ne content is about 1.8 to 22 w% Furthernore, its cure
characteristics as disclosed by the manufacturer are as follows: [vni
is from34 to 48 dNro, M. is from1l1l to 21 dN-rn (AST/V1 )32084).
Anot her useful enbodi ment of hal ogenated butyl rubber is hal ogenated,

-7-



In one enbodi nent, the SBB is a conposition of butyl or hal ogenated
butyl rubber as descri bed above and a copol yner of a pol ydi ene and a
partial | y wodoesgemted pol ydi ene sel ected from the gr oupCTURENGVGORIG
of styrene, pol ybutadi ene, polyisoprene, polypiperylene, natural
rubber, styrene-butadi ene rubber, ethyl ene-propyl ene diene rubber

(ti PDM, ethyl ene-propyl ene rubber (EPM, styrene-butadi ene-styrene
and styrene-isoprene-styrene bl ock copol yners. Pol ydi enes can be
present, based on the total nonomer content in w% typically greater
than 0.3 % alternatively, about 0.3 to about 3 wt% or about 0.4
to 2.7 w%. Preferably the branched or "star-branched" butyl rubber

used her eialkyl 1bferd 8 spar@fia océﬂshn Bp REBOAIYEE Bérived 18 ab%h@m arbﬂﬂng

st ar-branched but I rubber conprises a_buty el t her
hal ogenat &% %o Bidrogess fory thy %F"r Jja; %W&M%’Bﬁc}h Pﬁ"r‘I@F hyl

hal ogenat )eta'he haI ogenatl on process i s descrl bed in detail

in US 4,0 4 035, 5, 286, 804, 5,182,333 and § 978., The
present i e o Iashv a%ar B r%I"t‘%éhab?"“Pﬁé TII‘EtW‘bf’hafaﬁtF?ﬁ“ EipmetisspR.

The pol ydicamuda egdk a@@&oéxxrﬁlﬂf,,be@kneph@ﬂﬁhtm,gpmmﬁeﬁe édﬂ%@h&’lafcl, afd

"pol ydi enes are t ca " ti.ve _an resent
during th@’pﬁ@ PRSP %‘é&ﬁ%ﬁwwbﬁfﬂﬁs BA ““%?" bvé?ﬁ’ gﬁ%ﬁr’@& g‘ﬂ VI)ng‘thber
or can beake @ﬁﬁ;gldemetdmomhe adammlcompoujm)(mpmg aﬁk ob bty hydregedsaliont the f or. m
t he HSBB. ,The br 10 qﬁgent or Iyd| ene can be any suitable

br anchi ng f%f@‘@ﬁf““ AP G s not Iinited by the type of
pol ydi ene Substifktet ecfdidisar kireondSRBoged Broomiy « idasn dhambdtituerit Beleckd FbB] Br i S

typi cal | ti j Si hal t ed I b

doser | bed SRR AT KOO POTES B, B dREeu i 2R (RS o

hydr ogenataiig tfbnp), éhivd, atielthind, teedibykirogynatidiestyightiop bnushed diin heyingfl 9€9r ene,
pol ybut adi Sﬁﬁ} atbHd \Vﬂ‘lﬁk&&ﬁlﬁ&%ﬁﬁ@fﬂeﬁﬁl %@ﬂyylt%tyl (Hjb@% eyf"rnso WALKL; alkoxy,

styrene- b ene ru ene u

st yr ene- buttaighteon dmashed ehei aaw havipg érfe-zﬁé‘@b?"eﬁ‘émsﬁ‘}ﬂr’éﬂ‘@eblf??c%mﬂ%

copol yner sy, d%{r%ﬂoﬁ‘y”ﬁ% Qsdﬁﬁp&&,eﬁﬁoﬂﬁ uso@ﬁ&@'dse@ﬂadérﬁﬁut&@t AltiaRRRR
content in w9 |ca gr eat er t han abou .3 W%, alternatively
Sbout 0. 3 KBSy ooy, M S5 oHoB b FeaR: G et

?fEX HSBhB/bgs?ﬁnbﬂ meafis si:htgu BY 1RmEHeH clhaB\Va@f}I haOg | So JBroRBBDMUIY wh@oazs?subsmmd

xon i em ca [ one SCOS +

125C, ASTI\/PYlﬁ%ﬁ@)E "Eﬁv@v W%Plgn%/ﬂm%ﬂmerﬂ@me é‘II?m’B?l‘lY bout

32 tf) 2. g m&{ﬁhﬁu rMmmcthﬂumfoﬁbamcMﬁd | psa&for“ﬁopﬂowo»ﬂoprgﬁrz%- g;
i sc ose e r 0 r

dbi an. - NE, HeRPImigHpgoen) e hIemﬁ'y cipigpihyt, gthoriots)

i sool ef i n/ pm&nﬂ{yk)@psﬁcybﬁaeyl Cz;ﬂi—)ditryrﬁﬁiie&yl a2ldifierosin dcirdichnpptopyies,s-

conpri si ng fin S I , . .

nal ot hy! SRyremeR Thd REPsRoin, G Rin o lorihG,  Akbidlorgoy,

par a- al ky| +ichlomtpthykt ec!hﬂamnymehbé 122 ?elnﬁuommﬂdi rikhi-triflodrepropyl,  1,1,2,2-

hal onet hyl t MM Te 0%
nore pref e? 1%3§%tﬁggeb}¥gﬁﬁak+ﬁh%‘ﬁ\§,ﬁﬁﬁﬂ%§n %@%nng%d sg%ﬂ?‘"ﬂﬁal (:)"
group can b@lugﬂy-m&lVWmPﬂ@!ﬁmcabW chlorine or bromine. The

copol yner %m@{!] r{%&leﬁi ng M Ghd RN idRMioh N &R % B MEBhdof

| east sone o tituent groups present on the styrene
nonomer um“@igpft?’@gmfakﬂﬁ one largn qomprivngog ensiarering hunenasio e pH setigdoyt
described furdt bers Ak (lGRE of maie;regai MR SugH @cd%ﬁbﬂﬁoﬂ i§ S feaerér to

as "isool ef'tn copol ynmers conpri sing hal onet hyl st ér ene" or" sinp

"i sool ef i n e by wilzing technalpgt kngpn Wwﬁar&@ww sesglting Gpmqswa%
NONONEr s sl BishSa alahRMchil SmShRPIGHDSIAT detaith oDkuch 8 sﬁkoﬁ&m@&nemud

i sobut ene, nmet hyl- 1- but ene, | - t ene - hut ene,
1- but ene, 20% pﬁg%ﬁg ar gd 1P %qu}ﬁeﬁ;@f}er ; aé:ﬁag.&uctmnnmg{' comprises an

vinyltritnethylsilane, hexane, and 4-net byl- 1-pentene. Preferred

-3-



"Nvi L- CH vw. RX wherein Rand are independently hydrogen, |ower alkyl,
preferably CI to C7 alkyl and primary or secondary al kyl halides and
X is a fun®0i20e8451398oup such as hal ogen. Desirabl e hal oBENES20&060270
chl orine, brom ne or conbinations thereof. Preferably R and R are
each hydrogen. The - CRRill and -CRRI X groups can be substituted on
the styrene ring in either the ortho, nmeta, or pant positions,
preferably the pare position. Up to 60 nole % of thep-substituted
styrene present in the interpolyner structure may be the
functionalized structure (2) above in one enbodi nent, and in another
enbodi ment from.0.1 to. 5 znol%, In yet another enbodi nent, the anount

of funct i ofiSIPLHECLPPHOp Ifye cqmupyisings high dignegubben for exampié, aptulvabbénandlec onal
group X magyie thabiagetbbe] HERIBsbREHer e ! ERRAF ek 8 ﬁ@“cﬁ BRpsPe
C

i ncor por at ecg.tbé%nucl eoghi.l i C c'fngobst i tution of be‘nZ}/ ogen wth
ot her gr ouPS™SHR FOMRENGLS SPeh 2y Feidorcing, agents aad progsss eidsafor examplerdathan bleskt er s, -
am des andarifod edoliatey, diitersalited A inply dRperd2d QRVCH Aber HibLRLAL &1 ﬁglg ¢ her ;
xant hat e; &geaegaim]gg;.c anat.e; ami'mrg(gr alr)leé m'%r es trp#ebbﬁ%@.[ s‘l:etﬂag"

e

functi onal FERASEER IRyeras hish (igasrebbertopmssining tesiehis pisdllyprepped tat | on,

met hods of stindad bibber@brigbading Brothdd Cnd® MESI s TR | bRg ! :
di scl osed Le?enQ(?wS 162, 445. Most usef ul eof guchfgég%gfaﬂcﬁn}é{#%,ﬁqumﬂy

i sobut yl ené” BRdCES RETHYTEE SPMBHsine 3 mixngre pfdwo erdnreipdividgl compenems, 5o thet 20
;mlbgt (V(; pégﬁﬂ?w' ey o. .mmeh. Bﬁg I r'(ﬁ%?grilt ai %@Hﬁmcrﬁcemor
ubstitu , A i
chl or.i ne aﬁag%@%?i ‘@%"a’ﬁﬁgt‘h& @%%&F%ﬁ%%%m%gém@ﬁ?ﬁ opructign)is aas
\A\e: | as achyfiephobiesiin dayéry Bipidnglyadandedetiedberwainaise 5 Istéh@gmﬁmwgﬁbﬂaﬁr fuﬁ!le
al ogen at wdBRE i.c.anhydri r rylic or-
et hacr y1 1 G Snn e Stk g e tollRl Ff PR B b Cotiosibi Ml
hi'i| (()ge n zgt gg:'b‘ib‘lﬂy@l %@ﬂﬂ@tssﬁ;féﬁ’édrmhobﬁ It i ysed tiypicallyalore ipalso ttaelrd(mhdhasil ﬁfl o
pol y(i sobu G6mCR et [LCia avai | abl e
Cndor & he e e Ao o Rlel B fnop 08 bin AR R e oo
Houst on TXj“?’efF‘P“ileémt!l'ﬁH@YeS'_tt@vam@ing tetweendliee b Jaydre Qpeiematly thiveds algeaat ed”
or "brom nagiegve BB °r|aﬂmi‘;qu'eltIﬁ%ﬁh@%@g@?@%@%ﬁ&?%& ﬂQ’EnFFF‘QI!fE Lhe

copol yner, but nerely descripti've o
the i sobut JrEeRlaYe Fsipdayer i qrdsr ta mprops aditsiomytictesi these latms.i Typdoaliy)ities,

and the p- babpadat byhs twd ARGivE Gldy | Cla l.j ze
pol yners prefygr aﬁlﬂ%/ have . a slljbs aﬁ?%§%%éﬂ%%5%%§83@tgﬁg‘%§iﬁF&%‘m

di st ri but i QF°EHL et Het be, the samee  Thyraginppringerpsihiayes fof thepreset Javentiohem a
p- a) kyl st y cempisca iMastohe sinfdeding GLO%n® bihdrEmAKEEAYS: tﬂa’i’t: skeabs' 1 SRS

content of . [ r.e eferred polyners am al so Qﬁa[acteri zed
by a narr O\R/&ﬂgﬁhgl%fl)ﬁgﬁs %O:l\l%”{% ['g':i"%‘f"f“fﬁﬁgﬁ” ’{R)WFWP)‘“E?F’ theenginegring sesis,

nore prefe ,laqmsngqs eg%}mpih’a’pncaﬂy 8 thednnpimeét surfaexchf the 8@ QGstctiaMad B Sfrred to
o prof er 1 edl o sy B ARAR: e BIRar S Rt eI,
25, 000 to &potiled/istheanof mbbemmpeuniingtd imipit ghelpagsage ot dr 6Xygen through the
chromat ogr 39nke as to maintain tire pressure over extended periods of time. Avoidance of permeation
also reduces the chances of interlayer gas pressure buildup, which can lead to premature faiture
ot delaminafion. The use of at least one hydrophobic film layer, typically 2 thermoplastic film,
and optionally two such hydrophobic film layers, significantly inhibits the permesbility of botha
fluid such as air and a fluid such as moisture vapor, from the innemost surface of the layered
construction through to the outetmost surface of the layered conlstruction and into, for example,

the atmosphere. Thus the high air impermeability of an engineering resin such as a polyamide or |



Preferred hal ogenated pol y(i sobutyl ene-co-p-net hyl styrene) polyners
are brom.nated polyners which generally contain fromabout 0.1 to
about 5 wt %oabodgwsesenaet hyl groups. I n yet anot her enbodCIvERL0p6/660E70
anount of brononmethyl groups is about 0.2 to about 2.5 Wt % Expressed
anot her way, preferred copolynmers contain about 0.05 to about 2.5

nol e% of brom ne, based on the wei ght of the polyner, nore preferably
about 0.1 to about 1.25 nole % bromne, and are substantially free of
ri ng hal ogen or hal ogen in the pol yner backbone chain. In one

enbodi mrent of the invention, the interpolymer is a copolyner of C4 to
C, isononoolefin derived units, p-nethylstyrene derived units and

p- hal onet hyfloateyrberveppidmentade auhyﬁrdphqb;cvﬂm inairder tolvemificdnty mhfmemhpﬂmge/o”re ne
units are | r fr t %
based on t%;e.IE e?“ﬁ({ﬂeorfpn%’ll{t/@rfg‘rdpw t%%%o ﬁeﬂ mm%@aﬁﬁﬁé&’nﬁ: rgtf e ot ™

p- hal onet hwteéwmmﬁcmmmmmmmwn@ﬁemh%@ Nboney Vi scosity

1+8, 125 i
,(uni ts. | rcl:x a%ﬁ%!%oﬁ% i w&?gyﬁgﬁ ong% oge{%\%&er%cﬁ?%%i“ ad
fraction oinhikispassagent Snidnthzngh i Suchfluldy pastinglidnt, amentméommg@%ﬁs well
p- al kyl st yrengidl BeArD AR, @ﬂmba}benst BEnGRRA! HRB! e nReR Gt kel dhe

copol ynmer sequence distribution equation described below and Is

char act er i seutingd, willflstaedproselpstion O%eqfaﬁwtwféher%mwwatn@%ww n.

F=1 - {mV ( jochidiy) the WiGEEHE mcmﬁzasxbeubs@ww@ae%henvg inPdsiibd UShdhn
par anet er, Alsthe]_[’rgl ratio OfrP | kyl'styrene to isoolefin in the
copol yner ons are well known toge compoynder in the nseln ustry

p- al : cyl st wg_rrhﬁmm; ieag@deﬁtgl ﬁsmcoﬁ{ainﬁwl@&}’iﬁ el dslal %d ni:i:ﬂiﬁérj tihél tli'erhnﬁeﬁﬁh?r
copol yner. e .bes of this equation yields aue m, f or
ool yrror | STPURRFt ReseRinartor piy i Acsd Bryemisc s Pr s BiereA o
d: ![uentt | much as trmkﬁnenbmdirespmsmgeﬂnutomoﬁ:k,afmtb:eglm ﬁr?kamoﬁb& tires, all terrain
alternativ rnativ [

and al ter ngkl%{%e{u%? {1??% *ﬁess nﬁe © Ost“eq Qq%’f%% yﬁen'ﬁ?)‘g?nrré'ﬁst ﬁm“?ﬁ%
from 1- 38; nei-neerived velislessuck as binyclks.36; al ternati.vely, from 1-35; and
alternativ e ) r v ragt.er re
i scl oced i S B5A et £ oA R Srn e EhuRue B RALS S SR bRl
t he i sool efor tige pavass-leiek \Alemgtivensudh Gipbleysnem be 8 tubultydayarat amsbyonsme@onof
that 1o st ot BinfRARaE S0k dhitofe bEWRPLOGI:  BORRTT
pol yrer f orusefi indise app @SOrth%d&Pﬂ@th| ned to be greater than or equal
to 0.978, qrﬁne&pﬂéﬂai MEdnY %&{;?%@Jﬁf lmt]gS@pls(ﬁBt t@giuﬁllen iR s&ox?tplqyer is typically a

alternativ greater t
ynaxmcally vulcanized alloy (DVA) compos:tlon as described in detail below and is typically

present in the form of a sheet or a film, but may also be present in the form of a tubular layer of a
hose construction. If the optional second hydrophobic film layer is used then the DVA layer is
the third layer.

The hydropbobic layer is typically present in the form of a sheet or film that is formed, ¢.g., by
the use of extrusion or calendering processes and it is introduced by forming multiple layers in &

single extrusion or calendering operation.

Halogenated rubber is defined as a rubber having at least about 0.1 mole% halogen, such halogen
selected from: the group consisting of bromine, chlorine and jodine. Preferred halogenated
mbbers useful in this invention include halogenated isobutylene-based homopolymers or
copolymers. These polymers can be described as random copolymer of 2 Cs to Cy isomonocolefin
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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, Wit2e¢sMa1isgel y, greater than or equal to 0.999PCHBS2006/060270
determ ned by triple detection size exclusion chromatography (SEC) as
descri bed bel ow. Such polyners are al so disclosed in WO 2044058825
and WO 2004058835. | n anot her enbodi nent, the relatihnship between
the triad fraction of an isoolefin and a nultiolefin and the nol % of
mul tiolefin incorporated into the hal ogenated rubber copol yner is
descri bed by the copol yner sequence distribution equation bel ow and

i's characteggized.by .t he ol ymer sequence distribution parameter, m
F=m®V/ (1 - FrrAli 2‘?%%%(‘%“: “"‘ﬁ%"? ?ﬁé"%’ﬁ’dﬁ%&ﬁﬁf leagt quecnther palymstizablsumit. ol one

dinephef dro linventiom t the haddgermta GdoBlnBfub-BastdOcdnst i 1.t he
copol yner afifler or branched butyl- einélbé he isool efﬁ- r nul 't.fdlpo?‘gé iei%l-arru“:l}?ltyg? ef ut
triad fraction In the co o&@ PO \SRFEIR Y Prempipatisk versiqns, of e letament an
i sool ef m arfbsedl wnsrturitesi botyl mbtersduch lbehorBpdfmis sl dobdleRf df BlehRGP shdaal ed
into the c i i bel pw, The best _fit of this. equation
yields t heqéae)l{nyue ig?s or?ncg%%ﬁ%go%g‘%&n@ 1%5 VPP B well knope sed e desaried in

mul ti ol ef i RYPFFR SEEENOIAIGY BUHHES) (Mauriceldravh bd.ORBEh FEIAIS H95)) T ViskSHihy

y LT
reater th HAGD £ rom greater than 2.0; alternatively,
?r om gr eat g{rﬁB%Eﬁan 2Bt0§£ ﬂgfl?%ﬁloéﬂ%%,eg‘f ﬁ‘grfaﬁ?%]f &P R dAS0), apd Edweed y
al t er nat i ve¥sge ad B floemin @KRRAQTIMER BNCYLIDMMEAE CHENBAEPRMLS6y S84oss f r om

1.10 to 1. 2fkhn Wiidy@F AL k! 1.15 to 1.20; alternatively, from
1.15 to 12%@and€y§{ter’naﬁﬂ§§[{/§ﬁg is about 120. Hal ogenated rubbers

that have tHeSEPheRarericely Rrenrred byressting swixomen motond, 26 BtARSe Bameand
WC) 200405884%1).a 0 fo 80 @bHsHn Hpad nat.ed.r ubher js -
substantial | y Free ofelgl ong,nchai n.g.br alg%:“ﬁlt %\ugﬁaslg%lpﬂﬁ “é%ﬂﬁr o%@@gﬂ?ﬁ”t hi s
i nventi on, "5 P5T SAREPISP BT fseolefings inarrenga oty 79 fock9.5041% tyrwepighhef the tota)

branchi ng impnetet imikeate fm oecentbofinkitBE 56 Wi ih Sndlft ShBIdEd: t Snde
greater th Iu%feﬁne%és‘n?'o etnPiso' 978t, .alternatively, greater than or “equal
to 0,980, alternativery: “gPEXplelt 1 Ziooemer st 30 489,5 W% in ome

al ternati v@mwﬁqn@aﬂépmtlﬁm.wfﬁﬂm&thcﬁ@b&hﬁ&g&?4:%%%&5}& peat er
than or equg), qun.;g.o?glgmoaétefn ti y%lﬁ'i/‘ reater than or equa t"to
0.998, alternafively, gr gé‘ie&“w&ﬂ%ﬁ m’@g‘ha eriggolgfiiy prefemblyre€eto ined
by triple detmed wnlBiiEsasaufpls bDwhich R QnPHASLRGLbRASRNEbuREe, LONY

chai n br anghiyng .4 ¢ | rs.is.defernmned using triple detéction
SEC. Tripl g&glgltg eﬂgﬁ%g%ﬁ l|¥s %7 m&ﬂ@%ﬂ"“@ﬂe’ é"%%mee%? fAopethyk vioyl ether,

Massachus etitdsge; ‘ﬂ!@(#@nzgﬂsaim ryenapdnd Gpetalt igntade. %@nﬂﬂ?dieﬂ:lpﬁohh& to Cy
Preci si on RemBREDOLSH L : C s).,.PD2040 | i ght, :
scattering qet egt or, a%\%njg]%g? %ﬁ%ﬁg@%ﬁ#ﬁf%%@ “NBg e ! @#ﬂetpyl-
vi sc, onet r)f“EF@‘f’ epdime.spclopsntydiane rand pipdiflene,and ot mosdmeachitive disdoRE i
det ect or (iERt0EQY 456 add UI%,30681 Abheols ors,are connected in
series with ‘{)Hﬁ’lli ht scatteﬁ]ﬁgg§?6 e4t-££ct orbﬁﬁmﬁéa%’fein}og?@mtﬂ, ﬂ?i%try
det ect or s ERORHUENRETRS & flsoruitablet fory homopslymegizations o ergpelymetizativatio wutyhi r d.
Tet r ahydr ofrubban O eniBRENGAS off (ELRN WHL: ' b h:a set , of

t hree Pol YNEBL: L ‘gg%gg@ e ? Lt d@ (Shr gg&i&r‘fgﬂl [@n@% gﬁ%ﬁ‘gscfgﬁfml

mi cron m xed- F&ﬁﬁ’g‘.“y"l‘ﬁé"q’ A3 ta &ivigaisoprese, exfrdnhd.Swidtltodgbittist 16
narr ow pol ysprynean getsdnathe aeinodindt0! VERY bR Al fehER i's
acquired WidEJ@rf’b-gJ i.SE%Isoftware %\ﬁ ﬁgﬁvek and ?’%@?ﬁéé@n@%ﬁmﬁx%
VaveMet ric' s Tgor Bra B J8r Simplale 28560280 3.968976,1 H4 749841 4,@68851 Eidnear
pol yi sobut yl58h#82i s used to establish the relationship between the
intrinsic 8 ) the visconetry detector)

i nl.he', deter ed by,
and the nol ecgeﬁa}r’d b:é/\g{ﬁ hece W,glfwﬁg{g@"r Cpradronof thekwtyl rulber produst deseribeiyg
det ect or) . dhye Hasieeration natiepariet anetgnnHasnad tiivifioR KRG SRV e

Mar | c- Bouwi nk equati on.

par anmet er, *m®
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ink.= ICM Paranmeters K and a are obtained fromthe

doubl e-l ogarithmc plot of intrinsic viscosity against a is the

sl ope, K thwe®ing/enzsapt. Significant deviations from thePCeUattoenkiop
established for the linear standards indicate the presence of |ong
chain branching. Cenerally, sanples which exhibit nore significant
deviation fromthe linear relationship contain nore significant |ong
chai n branching. The scaling factor g' also indicates deviations from
the determned |inear relationship. bliranpic = e The value of g* is
defined to be | ess than O equal | 0 one and greater than or equal to

consi der ed ‘Lo ket [Rhedl of Sliientivy PHlEHEY ghob B e mSTCE ¢ he
sanpl e is | diplgsed fra) 5. z;ﬁaa%hmw 680 6.288,575, 4B5K3260863296% 4 80Ch26 485088t t Y
" Coupr eheRAAS (5P MFRl 818005 e Qe b oo gt
det ecti on & gilugnt ﬁtsfmmdl tg 60’ Cuosingt bfomineefmg)fbr edrine &) Iﬁ‘sﬁlhdlfalokdﬂ&on agent.
chy ot 00" 0GB Yk 898 o BUPLEREY %, Bl it vabirs, e
scal i ng f adplggengest ksl ruplesr Umtaﬁuhaaaétboﬂwomwsmmen AW sbatk 70 (L 648 at
Viscosity ofstheuSAmIE wbddt 3k uBout 55 WMtk SoliWiment, The halogen content is
typically about 0.1 to 10 wi% based on the weight of the halogenated butyl rubber; for example,
about 0.5 to 5 wi%4; sliernatively, about 0.8 to sbout 2.5 wt%; for example, about T to about 2
wi%.
A. cormercial embodiment of & halogenated butyl rubber useful in the present invention is
Bromobuty] 2222 (ExxonMobil Chemieal Company). Tts Mooney Viscosity is typically about 27
to 37 (ML 1+8 at 125°C, ASTM 1646 and its bromine content is about 1.8 t0 2.2 wi%h relative to
the Bromobutyl 2222, Furthermore, the cure characteristics of Bromobutyl 2222 as provided by
the manufacturer are as follows: MH about 28 to 40 dN'm, ML is about 7 to 18 dN-m (ASTM
D2084). Another commercial embodiment of the halogenated butyl rubber useful in the p'resent
invention is Bromobutyl 2255 (ExxanMobil Chemical Company). Its Mooney Viscosity is about
41 to 51 (ML 148 at 125°C, ASTM D1646), and its bromine content is abont 1.8 to 2.2 wit%e,
Furthermore, its cuce characteristics as disclosed by the manufacturer are as follows: MH is fom
34 ta 48 dN'm, ML is from 1} to 21 dN-m (ASTM D2084).
Another useful embodiment of halogenated butyl rubber is halogenated, branched or "star-
branched" butyl rubber. These rubbers ate described in, for examople, EP 0 678 529 Bl, US.
5,182,333 and 5,071,913, each incorporated herein by reference. In one cmbodiment, the star-
branched butyl rubber ("SBB") is a composition comprising butyl rubber and a polydiene or
block copolymer. For purposes of the present invention, the method of forming the SBB is nota
limitation. The polydienes, block copolymer, or branching agents (herelnafter "polydienes”), are
typically cationically reactive and are present during the polymerization of the butyl or
halogenated buty] rubber, or can be blended with the butyl rubber to form the SBB. The
branching agent or polydiene can be any suitable branching agent, and the inveption is not
limited to the type of polydiene or branching agent used to make the SBB.
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O her preferred hal ogenat ed rubbers include hal ogenat ed

| sobut-yl ene- p- et hyl st yrene-i soprene copol yner as described in WO
01121672A1WO0 2008050286 ogenat ed rubbers. useful in the fl ubdr/psnesni?on
prevention |ayer and tie |ayer nay be the sanme or different. For

pur poses of the present invention, an engineering resin is defned to
be any thernopl astic pol yner, copolyner or m xture thereof having a
Young's nodul us of nore than 500 Ma and, preferably, an air
perneation coefficient of less than 60 x 10'12 cc =lca2 see cm Hg (at
30 *Q), including, but not limted to, one or nore of the follow ng:

| | N6 |l on 66 (N66), nylon 46 (N46),
1 on 11 (e SPhGRsnt b PR comirsienrign o Mmoptd hélyynm%mm)

| 6/ 66 sbarpear I 65 a@ﬁ%%
? >I\//I>((If))?5) nylaon@61d>6mb :@ﬁ; n?)l6 Dyﬂmg}é%%ag{o Iym%ﬁtmﬁfog%@é?‘w Otlg‘ﬁ/
nyl on' 661PES %‘Jﬁ e0f, PolyRyYediene: nalyisonenst. Belypipsoiopt nutyrklaviber, styrene-

t er epht hal ahm(nPBiB)aer, mleyelsrlspyie@crkeen& BUbER foﬁﬂmbaé 1es gl%y;mpe}bye?@%ene

i sopht hal at, PET/ PEIl , copol yner, acrylat
pol ybut yl enﬁap%ﬁ%ﬁ% ‘? °y vk coppbimerss t Rofydienes can be

pol yoxal ky Ipeeseat, hawdjmﬂcéltaﬂmﬂﬁm%gobmma&t% fyFitAPp edia biad 63 GORQkYIRL1ANd

ot her aro I ol r|Ie resi ns: ponacryIOX|k ile
(PAN) , polrr?}Bdu g{ér ggr@n/sbx u)(og Ivﬁ%trl | e-styrene copolynmers (AS),

met hacr yl O,{’[retfqrqblyeﬂlg pwt@ﬁieord'apfdilm}lﬁsd"sbutyl rubber used herein is halogenated. In one

by ekt AP Y BN
elther halogenatcd or not, and a polydiene or bIock copolymer, either halogenated or not. The
halogenation process is described in detail in US 4,074,035, 5,071,913, 5,286,804, 5,182,333 and
6,228,978, The present invention is not limited by the method of forming the HSBB. The
polydiene/block copolymer, or branching agents (hereinafter "polydienes™), are typically
caﬁlonical ly reactive and are present during the polymerization of the butyl or halogenated buty}
rubber, or can be blended with the butyl or halogenated butyl rubber to fotm the HSBB. The
branching agent or polydiene can be any suitable branching agent, and the invention is not
limited by the type of polydiene used to make the HSBB.
In one embodiment, the HSBB is typically a composition comprising halogenated butyl rubber as
described above and a copolymer of a polydienc and & partially hydrogenated polydiene selected
from the group consisting of styrene, polybutadiene, polyisoprene, polypiperylene, natural tubber,
styrene-butadiene rubber, ethyiene-propyl'ene diene rubber, styrene-butadiene-styrene and
styrenc-isoprene-styrene block copolymers. Polydienes can be presept, based op the total
monomer content in wit%, typically greater than sbout 0.3 wt%, alternatively about 0.3 to 3 wi%h,
or about 0.4 to 2.7 wi%.
A commercial embodiment of HSBB useful in the present invention is Bromobuty] 6222
(ExxonMobil Chemical Company), having a Mooney Viscosity (ML 1+8 at 125°C, ASTM
D1646) of about 27 to 37, and a bromine content of sbout 2.2 to 2.6 wi%. Further, cure
characteristies 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 IN-m (ASTM D2084),
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e) polyvinyl resins (for illustration, not limtation): vinyl acetate
(EVA), polyvinyl alcehol (PvA), vinyl alchoholiethyl ene copol yner
(EVQA), powpvaongdsiziene chl ori de (PVDC), pol yvinyl chl or pdeu§iveieoz7o
pol yvi nyl / pol yvi nyl i dene copol yner, pol yvinylidene
chl ori de/ met hacryl ate copol ynmer; t)cellul ose resins: cellul ose
acetate, cellul ose acetate butyrate; g)fluorine resins:polyvinylidene
fluoride (PVDF), polyvinyl fluoride (INF), polychlorofluoroethyl ene
(PCTFE), tetrafluoroethyl ene/ethyl ene copol yner (ETFE); polyirnide
resins: aromatic polyitnides); i) polysulfones; j) polyacetals; k)
pol yanones; 1)pol yphenyl ene oxi de and pol yphenyl ene sul fi de;

Preferred isoolefin/para-alkylstyrene copolymers include random ecopolymers comprising & Cq to

Cy isoolefin, such as isobutylene, and a halomethylstyrene. The halomethylstyrene may be an
ortho-, meta-, or para-alkyl-substituted styrene. In one embodiment, the halomethylstyrene is 2
p-halomethylstyrene containing at least 80%, more preferably at least 90% by weight of the para-
isomer. The "halo™ group can be any halogen, desivably chlorine or bromine. The copolymer
may also include fanctionalized interpolymers wherein at least some of the alkyl substituent
groups present on the étyrepe monomet wits contain benzylic halogen or ancther functional
group described further below. These interpolyme;.rs are herein referred to as "jsoolefin
copolymers comprising 2 halomethylstyrene” or simply "isvolefin copolymer."

Preferred isoolefin copolymers cen include monomers selected from the group consisting of
isobutylene or isobutene, 2-mcthyl-1-butene, 3-methyl-1-butene, 2-methyl-2-butene, 1-hﬁtene, 2-
butene, methy! vioyl ether, indene, vinyltrimethylsilane, hexene, and 4-methyl-1-pentene.
Preferred iscolefin copolymers may also further comprise multiolefins, preferably a C; to 614
multiolefin such as jsoprene, butadicne, 2,3-dimethy}-1,3-butadiene, myrcene, 6,6-dimethyl-
fulvene, hexadiene, cyclopentadiene, and piperylene, and other monomers such as disclosed in |
EP 279456 and U.S. 5,506,316 and 5,162,425, Desirable styrenic monomers in the isoolefin
copolymer include styrene, methylstyrene, chiorostyrene, methoxystyrene, indene and indene
derivatives, and combinations thereof.

Preferred isoolefin copolymers may be characterized as interpolymers containing the following
monomer units randomly spaced along the polymer chain:

1 2,
H H
MNL':——CHZ'VM AARC——CH
& ’ =
N T 1
R——f——g

wherein R &nd R are independently hydrogen, lower alky), preferably C; to Cy alkyl and primary
or secondary alky! halides and X is a functional group such as halogen. Desixable halogens are
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m styrene-nal ei c anhydride; n) aromatic pol yketones; and. 0)

m xtures of -any and all of a) through n) inclusive as well as

m Xt ures owO98/@Gh258he il lustrative or exenplified engi REBUB06/06050NS
wi thin each of a) through n) inclusive. For purposes of the present

i nvention, this definition of engineering resin excludes pol yners of
ol efins, such as pol yethyl ene and pol ypropyl ene. Preferred

engi neering resins include polyam de resins and m xtures thereof;
particularly preferred resins include Nylon 6, Nylon 66, Nylon 6 66
copolyrmer, Nylon 11, and hylon 12 and their blends. High.diene

content ruly 0 referr to as, high di ene nononer
rubber, is gﬁ I?I}Jeb rgt?ﬁa%gx;%?ﬁiéath ﬁVB(if Arafep %gt R pdR ' ars gachobydsogent The 4 -

C12 diene rﬁ?ﬁdﬁﬂﬁ-cmﬁgam gan &t sdbﬂmﬁetdoﬁl&@ld yreBrig0h BiBed e @tﬁg%et%gg

nol e% nor st .about | e% to about 10 %!
nore pref eﬁ’ggﬁj& i mt?}tﬂl%nﬁ @0 hﬁ?@'ﬁgmn{goé%foﬂlﬁ@ﬁ“@@mwﬁﬁ?wmmu ul
h: gp di ene %ﬁ@#ﬁwlmmge mmuenmmmmi symmrs (23 BsbvE BRML M%Biﬁ-.eﬁ}f

ol efins or o] yners of

mul tiof ef i na? Aon8ter Wbt () OL B SRR o G gRY Pptaiimen, Aomeret of
TECHNOL OGY, fngtjgalizadstragitre (2) isdrontik4 ton medts., THE faipdan gloupiad ,haylb%%%gmapd

Ti m VANDERBheloiiRURRE 30

Vander bi | t dwml nc. &afngB\%?cgiﬁ. f?%‘?@%ﬁ%ﬁ%@@?hﬁ]&wsw@%fmmr
rubbers i nd’fﬂﬁ%fé WﬁBP Frﬁb‘Pfeﬁﬂé‘ asysetbgylint A idi; emboxy wiifbprarboyt ssteBN@nilld badli ene

rubber, natididasd h ek I onJ frile-butadi ene
rubber and the IMM? axxdéf}lhﬁ}foﬁi@%e uségl%gﬁﬁ%h’éma%?té/ PYROIdes fptss aming sudh o

m xt ures. Rﬁ’ﬂ?‘ﬁfel‘“@geﬁﬁ*f HIZS@ Isqigogevledii copelymes) deir methiod bihReparation,
i ncl udes shgeﬂﬁﬂnlotﬁlbdtaafakzaﬁﬁpﬂxh)éﬂ%r@m&h’ #ﬂﬁ%ﬁ#@?g%ﬁ%?% rene
0

contents of,,5 wt %to 95 wt % Prefera ‘nor e

preferably Mast Girpfilonf sush sopolymersp ’P?béwléierﬂé paeiylgyrime a thask cmmﬁxmi

(SBC s) i n@tmeomm%phﬂmmstgeﬁmlﬁ}elm Q9 BP kb hﬁg{;p bl ock
portion A ort|oélnlﬁ‘%mlﬁk{%3 05{3 ort@“ﬂ A

3’5%‘3’? tE‘J: rrerl c bl qck .
are the ha oc d TIIg. contain a; benmiriecor ghloring ptam; mfsmhlmbrvmh:amm
suf ficient Ibyﬂrﬂ?mgtwh@lms)sasme}ammﬂ bﬂﬁeﬁfﬂﬁﬂﬁﬂﬁ%&mﬁﬁh&&?%&&ﬂ/ﬁ%ﬁﬁdgwe or

gl assy domBiohSha@bech RERILEEY 0§n ’él%,t A o by dsnfe Popdibneric s fuosondivves

bl ocks gener ally formstr

with other T de‘r‘?PBWEVS i #e tmneé ofjlalbgermads polﬁmbm%ﬂ%y]%u" og A

general ly cmmn ed from sych as .
styrene, " t&e%wsf%%{ﬁéﬁg% ot ﬁgﬁmqu%b\é G (Y g‘ﬁ mé"b eofndstithg ur es
t her eof . g‘“%kﬁﬁ)’é %‘%ﬁt@@mbﬂﬁm@k@mﬂmpmﬂ'mf is GRlErste S

that the use of the terms "halogenated” or "brominated” are not limited to the method of

halogenation of the copolymer, but merely descriptive of the copolymer which comprises the
isobutylene derived units, the p-metbylstyrene derived units, and the P-halomethylstyrene derived
units.
These functionalized polymers preferably have a substantially homogeneous compositional
distribution such that at least 95% by weight of the polymer bas a p-alkylstyrene content within
10% of the average p-alkylstyrene content of the polymer. More preferced polymers are also
characterized by a narcow molecular welght distribution (Mw/Mn} of less than 5, more preferably
less than 2.5, a prefemred wscosuy 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 permestion chromatography,
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fromstyrenic nononers such as those descri bed above and &fi nk
nononers such as ethyl ene, .propyl ene, butene, isoprene, butadiene,
and m xt ur e fobgesest. Useful such polynmers for the preseot/usreeodozon
typically include | ess than about 50% gl assy phase such that the
glass transition of the polynmer, Tg, should be | ess than about -50 C
I n one enbodi nent, the hard block portion A is polystyrene, having a
nunber - aver age 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 fromabout 5,000 to about 60,000. Typically the hard bl ock

portion A conprises fromapout 5%to about 80% preferably from about
10% t o aboﬁ’fe?%éﬁﬁ%w&sﬁ’w@mwvmwmw PQiDOET: erc Atoominatel Polyrodes t he

total wei ghthichigenkially oRe ki Bout 0TiNG 26FRL ShivBls b;cfﬁ{omerﬂg gH#gse Efé?{zjtgrgoﬁg{ t he

preferably has.a sw;fi ciently low glass transition te

use tenper& dimegh ﬂ@“ﬁ&f@?@meﬁﬁwuﬁﬁ&@o’éﬂ%@ WontiZhevtr  Gksey

domai ns ar endek whyoekiekd abpolyas Gonlekiun 604 © TREL 25 Wk l-ofEJa&mE'bQ&&’S are
ock p

thus typically.r ded as a soft plock. The soft ortion is
typically 31%? %ﬁ‘%ﬁ%ﬂ@"&“&&’ﬁ‘y%‘? Pﬁgﬁﬁb{;'éﬂg‘mi‘ Pdrie thow LRfanaki Ydiromping eidcareli ene
nmononer s o;sulfstamiail)am of ring htlaﬁgemdgmu?geg ﬁa@gﬂg%eﬁ{a&g&egﬁs@{_. itIQ gllgyen@édﬁg&@
nononers o 0 0,_abau arbop_ at ops. Suitabl e diene
NDNONEer s i ﬁgﬁﬂéﬁ@e‘%ﬁ%ﬁ% Bismpolnpg 45 Pé’ﬁ%’,?m&hﬂp?h@ (i iRemonghedin dderived wpitsab| e
al kene nonermatlylsiyrod ulddvedt hylisens]  Phalumsth buksnre, vard Jike, in
each instat}gglom%%g&ﬁ@%g @Je@?nﬁm i abi g@%’nﬁe sopt bl ock&ﬁ;}gjru{titgﬁ B -
pref erabl y C(é{;pl’l sls a su ;Fan ia ?i?&e BRSTREL RS P-g &t bprtd maqlie hased;

et hyl ene/ progif|masipolssst. \imwenother epbdulishent; & [pihblenehysorenaRIpshroniadedhiy) sene,
pol ybut adi efhemoaief vishiEiy (14818%, T M'.BHI% %ﬂh {. f. Thﬁugberygggﬁ age
nol ecul ar wej ght of the sofft lﬁ’ocz 8" ﬁwggsla?/”“f bihaRh e Meongho ¢ o
about 300, 3% preferably from about 10,000 to about 200, 000, and

f enghbh sTaTo P L i-cal th
Soft bl ﬁcﬁr;?%‘“%% ﬁ@‘%ﬁ%ﬁﬁe SR REE e 100 P o B ol o
pr ef er abl y FYBIVEIRAN 3a0i% of rabeitresoipomroted ipe &6 combingr & desitab byt
40% t o aboube &Sy skdnghod %ﬁbntiﬁ@b@ﬁ&ogoées&i&s &mo%ﬁ(r}grch s ahl €, SBC s
ude a

for use in thff conposi t.i ons described hereln iInc east yotﬁee
subst ant i al PR P dispiutonpegmrten®r ti on A and at | east one
substantial |y efasifa®rieniaypck portion B. The SBC s may have
mul tiple blocks. In one enbodi pent, the SBC s may be an A-B di bl ock
copol ymer. In anot h&FeEAFPRoNTmer spavencp digfihutionnameter may be an A-B- A
triblock copol yner.Alsthegiolat faticf pakyle R e SR RESH el gmay be
sel ected as A-B-A-B gt rgl% cgy%k CO‘BOA yn&rys, O A B—Eﬂo - A %‘e’nt abl ock
copol yrmers. is the p-alkylstyrene-Isoolefin-p- Istyrene triad fraction in the copolymer.
The best fit of this equation yields the value of m for copolymerization of the isoolefin and p-
alkylstyrene in a particular diluent. In certain embodiments, m is from less than 38 s altematively,
from less than 36; alternatively, from Jess than 35; and alternatively, from less than 30. In other
embodiments, m is fiom 1-38; alternatively, from 1-36: alternatively, from [-35; apd

alternatively from 1-30, Copolymers having such characteristics are disclosed in WO
2004058825 and WO 2004058835,

In another embodiment, the isoolefin/para-alkylstyrene copolymer is substantiaily free of long
chain branching., For the purposes of this invention, & polymer that is substantially fize of long
chain branching is defined to be a polymer for which E'visavg, 18 determained to be greater then or
equal to 0.978, slternatively, greater than or equal to 0.980, alternatively, greater than or equal to
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I n anot her enbodi nent, the SEC s are tribl ock copol ynmers having.an

el astoneri e m dbl eck B and thernopl astic endbl ocks A and A", wherein
A and A" nwp Zes/dersBved fromdifferent vinylarerte nonoPEr/BS20061060170er
enbodi nents, the SEC s have nore than One A bl ock and/or nore than
one B bl ock, wherein each A block nay be derived fromthe sane or

di fferent vinylarene nononers and each B bl ock may be derived from
the sanme or different ol efinie nononers. The SEC s may al so be
radial, having three ar nore arns, each armbeing an B-A, B-A-B-A or
the Iike type copolyner and the B bl ocks being at or near the center

portion of e |2 ol r. In other enbodi nents, the SEC s may
have four, 0'%8?\/%#%%!#8% 8% mﬁ%ﬂ% o ‘Tqﬁa? SrE 0 AYEaTYelREreaieribangk equakip 8995 yrer
bl ock conpiiEmdiyelnt gréaen den abaquis 60998} alfnetivelyhgredtd: @Gl of QA 1 WB0Y, o Ne
unsat ur at i QR N | e .bonds may b | ectjve hydr ogenat ed
to reduce sgﬁgl?%dicﬂ\ﬁ{lﬂfée%ﬂ%%ﬁ%gg hion %&P’é{%@ﬁpﬁ’béﬁﬁhﬁ des5atFd SeR-oBiehat i on
may al so hepb@esawalsh disciiseddaf WO ReD40n8825hed WiD2904058385.c properties, For

exanpl e, a i.S ock.can sel ecti . hydrogenat ed or

r educed toln%é%{néran et ﬁﬁ%‘lt’te“r’l%%gl%nﬁhﬁ g?ef"e"eeﬁl %Eﬂg%&yﬂ@%@ﬁﬂwlcﬁ%mq &t he
vi nyl ar enemiiciefia 20 B 0l of miinlplin inesported irnathie habouted bR LEHer BY

wei ght of § \ I gher .vpayl arene .contents nmay be

sel ect ed fo&?ﬁﬁ‘iﬁg ﬁeli aﬁt_ }/‘%& gﬁ@“&o@%"f’&%‘s@“ﬁ“@f E?Z%l"t' PSS Shepietzed B the
Exenpl ary Optlymespegueneedisgibation paseretes, . f or i ncl usi on in the pol yneric
conposi tions dpsedhp@daygrein are styrene-ol efin-styrene tribl ock
copol yners such asl@t yrene- but adi ene-styrene (S-13-5),

st yr ene- et hyl ene/ b§t¥§fF@hethe gl Eesequsnqeiseipution parameter,

styrene- et hyl ene/ praciptit @68 b ¥neRRlefiSro5RoiSn in%%g@{}ﬁéﬁaﬁ%pr ene-styrene
(54-9), and m'xtur?ss he:qg-of. .Jhe SEC may be a sel'ected SEC or a

bl end of SEC s. I n " dHee ERBEam i rm-muitiglefipiad fctinn inthecopslymese pol yrreri ¢

Colrrposi t i oMsasgtersant phigiel ﬁre’:itmiolﬁatafsa)lcfm and a mtigilolcﬁnk and the Tnol% of muﬁtio]e;ﬁn

pol ystyreng: ene-pol yst yre ck_copolyners having a
styrene coﬁgog&r??ayéldﬁﬂ(gé%% ST S‘%‘H#H@%Wm@ﬁw%m\%wmwﬂ# thet yhver
styrene cofft Bnfot cofolymeiationt of rtlen isodbifin Clad prowifidlefin Sin ORELE Hidedty  ANRR

rel ativel yolHog poht.. ln on nbodi ment, the SEC has a
ol 1 ow FapaRehiE b prllfblY, ete R FopL i 20 e, fom
enbodi nent greatndienkE atemativelynfin gréaon trar R0;@ndihembively, Fomlerial ARGS. In
100dgf i ni Ngthde @ [ I I pent. .t hag a nelt flowrate
of about 1 10 n;%ighn%eh gﬂ%%”lﬁ%'lﬁ{e@%’ %@Wﬁgy’%ﬂ%@gﬁﬁ?’é{t@?ﬁ‘lfb@ Ferasur ed
by ASTM 1238 0 12Ekapd pifematisthCyn is plouto h20. e riahgbrea trubbibd aha€ BRIROBEL i ON

| ncl udes _acBRdusaRkusasknl wolh BORK S8 WA REATPT | sed of

styrene- de{ni ved urg%og_s and at |east one other unit” selected fromthe

group consiPEpqtisgerghodimepthedplasernted rupbat issphstantiallp fitead lopmehaid brickingl Eofi t S,

i sopr ene- di bipelesuotithis invdnS@APLB KRN BiatdE bk j nd wherein the

styrenic bl ﬁc‘é cggol yer i s _c%rrpri sgﬂ of ?iégl%ibﬁ%%c%n_e%ng}mwbl ock

segments. TRVAHSPHEPOIGRT & M 8 fedeicaniprdsp b emstirribeo rop equatte 6.978, SBC

conpri sed gfernstivglye peder Sph of egeh for ®IB0L NRIR i St f SBS,

SEBS, SEPSakel%g%clgl R%fﬁ%xr ene-li sg(gr ene- but ag{)gﬁéeaé}éﬁr%%’fa?ﬁomﬁké’and

wherein from apout *50% t 6 dbslE @ 890+ altimativelyy ereates thin arfequad oy PASS, C

bl ock copotligretivelsr geatey theo gerad @c0.998, ahtemnatively, greater than or equal to 0.999, as
determined by triple detection SEC s follows. The presence or absence of long chain branching

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

a Waters (Milford, Massachusetts) 150C chromatograph operated at 40°C equipped a Precision,
Detectors (Bellingham, Massachusetts) PD2040 light scattering detector, 2 Viscotek {Houston,
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Exenplary SBC s for use in the polyneric conpositions described
herein are commercially avail able from Dexco Pol yners LP under the
desi gnat i ogws Megdserss and from &t m Pol yners i n Houst on, pEexsmos/osein
t he designation Kratonnl. Generally, polyner conpositions, e.g.,

t hose used to produce tires, are crosslinked in the finished the
product. Crosslinlcing or vulcanization is acconplished by

i ncorporation of curing agents and/or accelerators; the overal

m xture of such agents being typically referred to as a Cure
"system" It is known -that the physical properties, perfornmance

charact eri sg, r.abi ity of vylcanized rubber conpounds are

directly r%fe&éﬁ%ﬁq?%“ﬁ“ﬂ%@r%%?‘o@ [3; Waters) differentia) refinctive yudes datdetor

crossl i nks (nsgmisdthduer i56Q). Thederetbe &8 boacie® i B2 Gk B0 1 i dehiceor 1 1
i iza_tison foéﬁ%wgﬁ%g@d%ﬁb

t al., Th l.cani zation _Stab
1823 ( 199%’)%.JR Ot i\f’lr%g"%g‘gg}"l'ee 7 B br el oue e differntisbmsbartivs indes cirfedir dhiglbov e
that faci| iteushdrofiran i fuled ertiselved €. Suiligin Phined PR AT ARIEL 2ld Y
ot

i ncl ude Met @l Sn;AC rat or ul.fur, peroxides, an er agents
common in t{heltay;hrm?’, E@lﬁb’g %n%@séorsf"b“é‘lﬁ LRERILS §EGs alympr.c By instrument iing

agent s i nclcalietedtaghion g6 nemev oflystytong standsrdd {Rlyme? LAMDraRNibL 8 4 2N Blarh 3L Y

acids and g X .oxi.de-cont ai ni ng cure systens nmay al so
be used. Gonral fi%%?%ﬁ%wp SRR B SR Bivdiensioon P

addi ng cur 4t @suege iR, forf apalysisx diinedrqpolyistbbtylene BRkedlto BXbEBShd felaomshid | NC

oxi de, ZnO)ye ol )ou . r,adical initiators, etc. and
heating the ?Ce)@arﬁggﬁ 1;?!‘E)cnVli Sgﬁs%@%&lwgﬁ Kiscomatrdseroten) awdthemolecglpriani ¢
vul cani zat i"6188t (M, qrisEpinedihyi dhe fight cattging detawdi Themiatsiapbdiiten [lie and
subst ant i alNgyis &dpftibd FRRMEN-Noudhnk eRAEh, VUl CaNi ze, or crosslink, at

| east one of t[} vukani zabl e compdnents in a composition conprising
at | east one vull T%bl e rubber, el astoner or polyner and at | east
one el ast orfemmeatrs Kahy/dee oRathed ol G o it vul cani.zi n

agent (s) fqy t he%eaﬁo I ggt _one vul qan@%ﬁﬂggﬁétﬁgﬁﬂsﬁ Baey gepst g
6, 079, 465 a{‘ﬁ the T8fer Bh RETeRt; Piguitoantarditians fom thembtionghip establishéttor
fol | owi ng dkedinesostawiands indiadis 1€ rededva tof RadcHaM bR | ;

i nvention: g morg%%iﬁl\{glcﬁev@lio %% %)ng] FeO Fe ogff&“%{r%‘g’ ﬁ"@gse%glse
metal oxides, can be uséd In co (i8S finstr ietonshim epnisis, mere sigriftenigloneet al
stearate cGhl Brachiag-gThe schiing Jaconp'adls inddates dfatig fFofmdihe Miermfi‘@djliﬁh) , or
W th steari@uRshd, and either a sul fur conpound or an al kyl peroxi de
conmpound. (See also, Formulation Design and Curing Characteristics of
NBR M xes for $Blaws™¢MIBRER WORLD 25-30 (1993). To the curative

agent (s) 't hmeéehabfy Ritma B4d ors.for the vul cani zati on of
el ast oner cgrr%ﬁai tiops. The %ﬁﬁg‘%&%ﬁ% " et fhanpr cghal Raere- When use
of at |east® DHE™ SLERIEASL Brne the pabmeria cansifepsdriet inenri Whin'geis slpdificsiaya
curing "systethin éney thé BnpR! i ohO e GRshohed S5 YHLEMLS #Eif because
typically “@{n?re han n&ﬁncuri, ng agent 1S enployéd 588G Begy 1o

ef fects, particuarary 30 E=SUne"x Yok & GH-1MD gh Allesnandr LhbBsvinges) Bd,| €SS
reactive elPargmwnBress, New ekl 19880 Tn HLIE i ¢ vul cani zatjon in
t he pr esen%pthgghﬁéhogrrégri,.neeri Ell T egli E&t%gﬁlfs(gp’mg%‘ﬁe; L@gﬁérﬁaﬂb‘éﬁﬁhﬁbl e
layer, any conventi onal thfaty FEOEY SEEsh & Shai i calayiusl seromfthe entire

vul cani zi ngtokeniag Waglédlsmbumgenmm%gﬂ@tovmiv? SRR ﬂﬁﬁlg“ {v%ag‘é%u‘i&%' *
at | east tt}gmg[yzgg&lpgﬁgfee hal ogenat ed copol yner of a 0 :

i sononool efin and a para-al kyl styrene, except that peroxide curatives
are speci fi cal Bysvexdlluge@M,f om t he practice of this invention when

t he ther nopkiasSirbisy I i resi n(,s) chosen .are such that peroxide
woul d cause t isese "Fegg ib%g&%dhrgmeﬁé% F\‘}fg'ge ll‘i?”é‘?fffé’é@“?@?mm@%w@bmri ng
resi n woul QPPYEERSdeeribeddmVOS1/R6724l0ss! i nl c, thereby resulting in an
excessively cured, non-thernoplastic conposition. Suitable curative
systens for the'el astoMeri e hal ogenat ed copol yner conponent of the
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exanpl e, during chain extension, or crosslinks between pol ynmer chains
conprising the polyner er elastoner to the extent that the el astoner
under goi ngWeUIB/§1358 ocess can provi de the necessary f uneCT/useAad6/060270
properties resulting fromthe curing reaction when the tire is put to
use. For purposes of the present invention, absolute conpletion of
such curing reactions is not required for the el astoner-containing
conposition to be considered "cured," "vul cani zed" or "crosslinked."
For exanple, for purposes of the present invention, a tire conprising
the tie layer is sufficiently cured when the the of which it is a
conponent cessar. qduct specification tests during and
afggr nanUFE%?ﬁ&?%%ﬁ5%§m$5%ﬁ6¥wg5%%??@?@@&8?P¥@“Hﬁ%ﬁﬁubéwﬂ@nybpmg
vehi cl e. FuRphdifiores; t he conposition is satisfactorily, sufficiently

or subst antg i.zed or. crosslinked when the tire can
be put to u?gbﬁoéﬁn%;fﬁi gggxéﬁﬁlﬁ%ﬁ{é » P PEITREE R 18 fingd et rny: Bermaplastic onal

crossl i nks. PolmEmcappliner otimbiupethirevt hiving b Yourgs inROulE YT Widre 100 50 DS and,
standard t ATV SN [ Q. t t . can readily determné the
appropri at g%gr obfﬁllsagulgnﬁ%ﬁtrﬁ)g C‘%clhrﬁrgmrogacﬁsiqf%%ﬁ% fﬁ‘é”f‘égég‘{fmfﬁ%@‘(@)c)and
pol ymer (s) B@dBEbapot isitedtoeont or eceenf thie Sllbwiger conposition, as wel | as

the uring Tomorarupkss 76)s B BTN el e BE i il
Accel er at or’® YRS IRANGIES nylen 1R (¥ Mlerylontelis eoyolyass (N6 AMST66/610

t hi ur ans, kkss1am MW g «vridocar.ba es, , xant hates, and
the 1ike. chclal erl{;n?llgli of 't%e ceé?rrgﬁf)r%c@s@’ RSP BET suolymey imilpn B67ER,
addi ng to tHePIEEHPA EEBHcmplmetount of the accel erant. The mechani sm
for accel ertgt ecpolykske? ading:atphiHityR ben. i.nvol ves, conpl ex
interacti onhgl bt?}ld\fee.n fng Il:)t),lll’ at'i Et:eﬁﬁ%%g e‘?g@bﬁ‘,gly“%“é’ié%%fe@}%ﬁﬁntaﬁn,

pol ymers. 15Gaaiis° 5P "’g‘f“’ t D, QVEH/REL popolymera polyasrylate (RARL peigbuiylend he .
formati on ofphdfkiec@Bi Hadd shyktak b AT . r
thins and g RSS Isohel ovqer |l st?gﬁtﬁwg%%ﬁ%gﬁmg &n%@’rp?@me
Numer ous -acc): era orp%y%?rénmuiaﬂcWH%t and include, but are not
limted to,thepolysirilomsing: pajaaeiisieaBix), pamﬁe‘y,iomgﬂ@qjﬁg‘ijml%

t et ramet hyl i by i S i d IMID), 4,4"-dithiod nor I ne ,
t et rabutyl taﬁ%}lrﬂ%?nn@ﬁg‘ UHE tl“&@"%(’ %’%ﬂe ﬁ?ﬁ% Z'WF%WF’?%#)MP-NWe
(1vffiTS), WeEmet hyl ene-1, 6-bisthiosul fate di sodium salt dihydrate,

2- (nmor phol igyot hy Q&H;E i e S,or . MOR), conpositions of 90%
MOR and 10‘%?I V?Lg,%)éfe V] %@gﬁ%ﬁymy@y?’wﬁ;% thylagridsissot hi azol e

sul f enani def) ( TEBBYRY s (Profupditot, hgtﬂimhaioh)hlvﬁ@wc&ﬁmﬂvﬁ)!q;@éﬁhﬁ%pne
sul f onam depCOTGR) elckohd)othds ol , N. N -di ethyl

t hi our ea. Oﬁ{qa%f??&% acce Berr@t<'§t{’l%ir}g‘p"and @fﬁm 2’“@‘% “rﬁs‘mﬂg"eq;wclnﬁlﬁ“@he or
more cross| TR0 ?JOP@W@"HF'@"WPImpmmpdlmmamhloﬁdeMﬁmmw
enbodi nent copelyidere i nvention, at |east one curing agent is typically

present at @abo . hr to about 15 phi; alternatively at about 0.5
phr to abou 13:%%)"20?%& sé“%‘ﬂ%&ﬁ“fei‘iﬁwlﬁé%céwmtﬁerei n may have one or

nmore fill erg) corfpoimenisinsuc hpobSinfliadnsi BEprigar e LAY, oM., S 1 ca
and sili Cazpﬁﬁchlotrﬁkl&' '*Meﬁeﬁq?b’l’ﬁﬁ,g?oﬁ' de sta@gﬁﬁén}&ql%dfxﬁgrﬂ%b%a ‘Zﬂ)’
fillers sudh as wood Pl out. Behyige/athylene eppplymeriBTRED;| | er |
material s ihcl wrebimidertsing stvkmatidpolsiiidesyps channel bl ack, furnace bl ack,
t her mal bl agk, ﬁ@g&gﬂegne bl ack, lanp black and the hie. Reinforcing
grade carbon bl'atk 1s nost preferred. The filler may al so include

ot her rei nfibr ciPaaceirlsinon-rei nforci ng materials such as silica, day,
cal ci um cardpongbgacohédl ¢, wol lastonite, titaniumdioxide and the Iike.
The filler Is normally present in the innerliner at a | evel of from
abol It 20 t'b athelbghenylsos axide apd pglvphenyfene sutfideot al  conposi tion, nore
preferably from about 25 to 40% by wei ght In one enbodi nent, the
filler is carbon black or nodified carbon black- The preferred filler
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Mot her class of swelling agents include those which can be covalently
bonded to the interlayer surfaces. These include polysilanes of the
structure woWaRRdswhere R is the sane or different apcedshos60270
occurrence and is selected fromal kyl, al koxy or oxysilane and R2 is
an organi c radi cal conpatible with the matrix pol ynmer of the
conposite. O her suitable swelling agents include protonate.d am no
acids and salts thereof containing 2-30 carbon atons such. as 12-

am nododecanoi ¢ aci d, epsilon-caprolactamand |ike materials.

Sui tabl e swelling agents and processes for intercalating |ayered
silicates disclosed in US 4,472,538, 4,810,734, 4,889, 885 and
W92/ 02582%)Ien %F'gflg?wﬁd“gﬁbodi ment of the invention, the .
exfoliatinglor aewskitpolyetagenid i S conbi ned with a hal ogenat ed pol ymer..

I n one enbodi ne he agent.. in¢cludes all primry, secondary and
tertiary a_rﬁq nes'%adfr'ﬂfE Bﬁ%‘g %ﬂ‘fﬂé%inﬂgévwﬁ nhipefusiveyas welkof middmesaofang bf the s
and their pimsyﬁtbmmetempﬁzﬁcdv&hﬁ&riﬁg]&smmre@hbﬁa)aﬁﬂhﬁ,;)Y,ﬁﬁmiwcI ude:

| ong- chain g 1%1.50%36 &{ﬁ@gﬂﬁ.su h_as g N-cli et hy| -oet adecyl am ne,

N, N- di oct a e(ii et ﬂy arrnene O‘H%ﬁ‘ Grition; of graingfring gesin leydludaspobym et ne
and the |i kaefingpgh aspplyathyleny and pdpeoglyl@e) yt et r ahydr of uran; | ong-chain

thiol and tpy s such as hexanet hyl ene sodi um

t hi osul f at e‘f*“_‘?ﬁ?” %%%ﬁ%ﬁ@m%@?%ﬁ?m@? fei‘%é“‘f(%@ﬁf eﬁﬁfﬁﬂf; Rertigplasly pepforred

i nt ei pol ymefFeis ARsldaIdes 6, iNvipni6s, Naddni coibesipdiymet, Nyl SIe, AR Nafh b Wnehbipnal

ctuati ves simphs. as hexanet hyl ene bi s(sodi um thi osul fate) and

hexanet hyl gﬁgh gi s(ci mut mal dehyde). The anount of exfoli ated,

i nt er cal at ed®" GFte§PELRERer o tlstpmen, slor tofrrert teds high tiem RaRESkbIOHs 4 N

accor dance mbbetcofoPisig iR at RRt § 6 nt~sufficlen evel op an

i mpr ovenent iurtlr%;g)heI Vﬁe‘}? al?li cal f)?%ﬁpé;/rtl ed o?'zg%{‘erllﬁ%‘r%m%r ﬁﬁéﬂlﬁa f

the conposi Y TR, o100k | 1P mele’eiomere tprefirablyi ¢t/ lensty howt TiemoteSals kabduy .

Anpbunt sty pli0@ aibl%; mueepraseably 2018astdbout B0 el Wakbut foodR@wE 15 Wt % in one
wt % I n anot her enbodi ment, and

enbodi nment 0 1 w%to, about 10

about 1 wt ‘%sgﬁ %%b%“%m%a}%ri Tbbess nchuds  hemppolymes crodrsenolymisssad chlefins bhe
pol ymer  coriselefinsghd ttitolaiosoo Mniopslfner AR ABEAEL. | The %Eﬁtéen%Bw?g@daﬁeed
rubber, th j L0t er c of dispersed clay may D
present at e:%'gg%? Hlﬁ%EﬁTtE}: dﬂéb%ﬁ@%? urics Moren ednSbuman&tHall 4085), abut 3
phr to abo DONpHARILY RUBREFOHNEBOGRIDE (KoK F. |OhmOSKE efbeg . e

exf ol i ati ngogg):; P‘mﬂeéed% &Y e equglai e%&)i n Céﬁlgy. _As Eﬁ@bﬁé?@i n,
the term"process ol l" ﬁeans1 SER® Pyt ‘Eﬂ‘gﬂﬁ‘[e isorame polybutadiensi | s,
' synt het i ¢ P8 siyreiedetadiena rebbere agtralveblpt, aslbiopiafefubber, AcloR RS futden

pl asti Ci zermnidkd ad @ik Smih i i . bather. conppositions, but the
anmount  of suc‘lﬁ;na rials ?‘?ﬂ#f‘]ﬁd?g Oﬁléxéoa’ﬂ%“?qfégg‘f"@ﬁﬁ' to detract from
the fluid gt BOWR & righ tiersmonpmpembtion nclrfiestsiyenic dl0HOGpdLRS sudi€

0i I's or pl asthomi kaeiSstdng M&H%FBW%%?@?HE@ ,jlgfggb?yvgovtg%%%%&g of

t he conposi ti.on r reparation o 1"ayer,

cal enngrJ i nl;"f‘*feé"tbl?ﬂyt‘i% g“r ﬁh‘ﬁ*g’ %?f'ff% sigrenie @g*ic%mmﬁn@) inclnde iee that

al i phati ¢ asieciipatmpie aQkeriogiROAR Bk A3 &1 ohSbmal oo Bifnds
rtron, p 0, J@rs

paraffinic napht heni troleumoils. In a
such as org ggglf %D?@g %*@’regw‘éﬂg ng‘fkﬁ@d ReeerivEbF g mistrials which have 8 suffuientehighs ed .

A parti cul sesstrapsitish smperaturptoaiSin Gjsklie § Umaifh e@,fm | feg@n 1S
N- but ylI sul fpg@é}m %ﬁch%rd%goﬁﬁr eﬁelgi]Sti Ci zer?éasdgui t“ablagmg\(t){r& tp yai@lll?rél‘gI € In
anot her enBodi ment. T ubber SPEEELAmsipng rhysienl "swsslinks heragelpietatesrwithat i ¢
or paraf fi rpfer bad Bladkerin diel copoimersb e ThRY AL BbckAfortRROM] chetBlY cduu@bqut 5
phr. Al ter nat¥ivhle ddib& ﬁj&ﬂfﬁ)ﬂo?n%lﬁchvalél ani z f|éLHI 5 bat’her

conposi tions. of the present Inventionc 0% FEPRRIEY StyEge 1oyl steret ener .
or plasti ei“ZEpIVEy iRt thereols Tae berd Hipikqaitivy Ahmayaibo 08 2 EBjoSMkeabtved

et hyl ene ethyl aczylate (BEA); nul eated ethyl ene oxide (EO ‘and

mal eat ed et hyl ene propyl ene (EP) copolyners (such as Thexel or brand
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The dynam ¢ vul cani zation process is conducted at conditions to

vul cani ze at |east partially,-preferably fully, the elastonerie

hal ogen- cowRaa0#ti/63ge58 opol yner. To acconplish this, the tPET/HIERDEBI70
engi neering resin, the elastomeric copol yner and optional other
polynmers, are m xed together at a tenperature sufficient to soften
the resin or, nore commonly, at a tenperature above its nelting point
when the resin is crystalline. Preferably the cure systemis prem xed
in the elastomer conponent. Heating and nasticating at vul cani zation
tenperatures are generally adequate to conplete vul canization in
about 0.5 t5@mabR ] he wvul cani zation time can be reduced
by el evatin " Re %éﬂln%édrg}g?t&? gss%?sle/eﬁ'fnx)&‘{rﬁ%?ﬁtal“g‘h‘?ﬁ“ﬁn’é’ﬂ?@%ﬁl@aﬁalhlggleof
vul cani zat PERYIEEnEraigpes, busdiyeaahinixd teroRbUH 5RE BRhis #g fOi Nt

of the resipRdhOin@RMbnRAR 1-Ghudd X I t he tenperature may range
from about Ipt he melti ?1"8’3%@?“%““%1%5 pﬁ%ﬁﬁgé&’f’ glassypbiass sich thatfi alasptrmsityn

Pr ef er abl y °f thepolines & shoald boless iten atastrs0ed, out at a tenperature range
from about ml&e embcinR th |ting tenperature of the
matrix resin, “TE0s H’(r}g%hearéﬁ) Ieog‘ @%&ﬁ’ﬁ%"ﬁ?&%‘%b“"%ﬂ&&%bgf-ﬁér%mlwmed
until the J&&HG RBEFePron bt L0A0Cta rabona DE00,OprefeIng Shm 2,008 to about

conpl et ed. 160,000, uhdpEiitdaly j e tinye after m xing has
st opped, the conpositi on’lmdbﬁl(t)'?’g{)‘gb%geopt?ﬁg’tgg%gloéﬁf%lyﬁ@h%fdi’]?:l‘é‘rl??ﬁ’ﬁﬂésti C.

may
However , dyWHPE M AW Yty Srutcil, prfeoblyrioedstout 10001tosibag ey, hdfe

exanpl e, v ukelatly foh i 1081, H6u SOTIRAAAL LgGLEW ext ruder and
pellets fo&,[;r%g?é).f he DVA material or nateglrjt?ogﬁl%o |1 fan under wat er

pel | eti ze; OTRE AT BRg praferably has & syBickntlplow iglefsdmsitiob teinBerature at
conpl et ed. tiFhee tampem@rioltBd folymefRuMGRS SvERR t er tine
under _dynagi eyl &im%saﬁggi: S e BRSO M I P AN |, 1|
appreciate t .aé‘%ropr'i t e f?a%‘?’ﬁ § ically fegreded af = sofiblock. VBs sofhbloskx t ent
of mixing PeHienB isqeicllyds blefinbapplynanistivel iom \cbHiRaRd ABhaO B mdnbiEert SODET -
Wier e necegsaYonll tBa sahé: 43 $eﬂs‘.abl i.sh tF'1e appropriate
concentrations and Conditions s PeAfeRe Bpgres ok Fom aboyt 2 tooahbut 6o

usi ng var yPHREPIAARINtSYitable disne sonomsrs indhide dutadisne,i iploh] And e 1RE, WiRkSs
curatives niEhOfIkaE GRARERL m ne. the optinumcure system
to be utilized and thed.ﬁg?pgl% g’ﬁ? Fﬁﬁ%‘gﬁ’#ﬁ’@e“é’b i ‘ﬁg’eﬂ%‘*’&tmwme, .
subst ant i af1XrisAY deqpuablenn Theesoftt bldck portied @r prefekabi asmpaibds COHORANARL S be

present i nahbiphot >pboEIBnP SR ast LRg out the ani ¢

vul cani zat fqﬁ;gr o)(?gys, mt,hids? ?ss&%%té{c)g%h}g%gs@%mc&ﬁ%ﬁ%me [Pgiymers,
exanpl e, i RVYife™ Piaditag, avd the liky ereitres therenfh Eheati®er-29@she Rdlecular
dynam cal | weighthfiBioadRd mM; K (A or, al1 _ of the

t her nopl ast“'s @)Osonﬂg{’ﬂn?@r 'b(gg@?@?ﬁ%ﬁ%ﬁ?@f%%’r%%ﬂbgﬁﬁbé’@@ﬁ’ﬁ%%b& , or
di spersed uride £ RP% 2 Homm PR TstRly Tomaboun 20108 toshauk 100joeg, mopl ast i ¢
engi neer i ngypicely the soBi block dorlion B bdmprises dd all qof the
fillers anglm&j%o, n\)/\,%])%r} g;ed,l E_F’jglgn;ﬂntoiﬁ?;ﬁéﬁgﬁ%%?nﬁ{:%\?‘&%gghw%@@% 8t age.
A portion or & (° S FOOF 27 ey bl Fome phoutc49bh to ebostieicf alfetters vichet of

vul cani zat theeepplgmeonpl et ed. Certain ingredients, such as stabilizers

and procesg,:ai » Lon nmore effegtively if they are added after
curing. | nggﬁtlg?]%ég%’gﬁlfe\/‘%th@ﬁ%@&?‘ﬁ@ﬁﬁ?mﬁ%?’/%&ﬁﬁp@ oy lehst i sobtntielly

process i steBnpleste b‘@lﬂka’etﬁmdim@ﬂ«nstbh&ub%ﬁdl?bﬁﬁdﬁnﬁ@glo@om?di | osed
Ther nopla

in PCT/ Uszméﬁgﬁﬁfemﬁtiglegﬂ t. 27, 2005, entitled " stic
n

El ast omer Conposition rocess for Producing Sanme," hereby

i ncor por at BPinimbediment diBC swing be sULB ditdeh Bpbiogy. Sanbt§e Smbddinkesit. the

possi bl e t Blod&kGBhoBYRr G | cani zed .copgposition In Ich the
smal | vul cani zeeg rﬁyygjgmﬁ)‘?ﬁue%%gﬂp @%e hﬁ’éu@a{[ﬁg‘gpﬁbgdgpqn@nthggﬂgpi se
greater th&f %8 ﬁﬁﬁ@'@'&l’%‘ﬁ%copmmrm-mB-Atﬁaﬁabﬂc@&;pgpﬁém_and

engi neering resin conposition. The unusually high concentration is
achieved by utilizing a fractional, staged addition sequence of the
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descri bed above and Tg. In another enbodi nent, useful polyners have
an Melt Index (ASTM 1238, condition E) of 01. to 200 dg/inin,

pr ef er abl ywo.%od/312550 dg/ min. I n anot her enbodi nent, usefDUsPOd/HENS
have an el ongation to break of greater 500% preferably greater than
600% preferably greater than 650% as neasured by ASTM D-882. In
anot her enbodi nent, preferred pol yners include pol yethyl ene hono and
copol yners having a density of 0.900 to 0.96 We, preferably 0.910 to
0. 95 Wee as neasured by ASTM D1505. In another enbodi ment, preferred
pol ymers include pol yet hyl ene hono and copol ynmers having a nmelt .
strength of, 2¢cN or rewhﬁrggqrabl% 3 to 100 cN, preferably 4 to
50cN, pref el ab1y" BB G EE BBC Mt fribloek enefyners kavine s elestahenisnidblock B

Goet t f ert Rinécbegmeplaatict endbiets Aoman,| vigieiOA HaR In{aﬂrbg dg,l;m%ﬁle{i&ég;@e
pol ymer el .. d h .a capi| y.wWth a radius o

0. 007633 ¢ rﬁ"%ﬂ”ﬁﬁ’gg@{%gbtﬂ %e?rg"gb"{“&ﬁ%“’eaﬁd { have, iopee diap iopg Arblocle andfows)

of 33.531 avora theonst Britfock| whegiercached ORbE Way B e&REORS: theEnP o) aﬂ%&éﬁe' t
i s subject rept I, shear rate. The extrude
ol 1 subeBiat SRRl PRGN pald dedpl Bon i wie o pieoring
radii of 1.0Mo@Es.at a distance (H) fromthe capillary exit. The

rotational s .is . increased lineafly with tine while
the draw do’a/n{ais? grsg'{ea”%“ES%}Q@E%%“@?%&W%W%%WWBr«%,;ﬁ:MBe@ %S
the draw dohlifesipeeopplune anditis® bidees being etnchelartiRaidier pdriish of Bk kM RAGmer.

condi ti ons BoBedds8ihdist I h, neasurements:
Tenper at ure=190 C, I5I ﬂﬁgﬁsﬁgﬁﬁé‘é@%@%h‘&ﬁf&xwea accel eration=2.4

cm s/s, capPPpassbofipgntube JeiBE 27lymmpblociapinipkises yt lkRnmtll 58 We%%3 98 Block

barrel radidégshined ik AnseietiA R jUs=-.1.91 .C he
t her nopl asti c, . substanﬁ%ﬁ?&ﬁ%%‘ﬁ%g&gyﬁ%@ﬁaﬁwp@m@t??B‘f"‘&al ly
about 1 ni cYHHVERoKigtIve deprdatipncand mish hyskaatrationahay sl eyt béhefial 5ts o
about 50 M th¢ @®inedy praplrons] Fok exiingle,Ql ' b or exanpl e,
about 5 m cfons, t{n 0 ;l;%gtgl 35 m crﬂonsri) o%%%%%‘#@%%%%ﬁ%@“%%@%@ﬁl y
this layer 1o as” AP A L¥eeprorylens dlors dp gnesmbesinmnt e widylereneslosk mitallyi t h

achi evi ng tdvmpaesit leed aipnt 10 pértedictly wRRME bk SBE, HBW&V&WMM?% H’n{egts
constructiog SuI'L aby &

es of the present invention; _
t her nopl ast i ?bgg{leﬁ?%@&c%ﬁm%&l% fsi’?ﬁ?x@?f’“wpi’%"&suri ng the noisture
vapor t r anskicwplay rsuiteble SBCWMTHR)se of fot nelusibheinred padiichic odﬁﬁs%ﬁﬁdn@'dfsk?;‘?&eﬂg
consi dered Qﬁﬁmie . 0f, a l,.ayeredq construction enpl oyl ng
such ther no%lmgisﬁéc ma? ieewgﬁ%ﬁgk‘b@fkgcﬁf’?lﬁﬁrﬁw % gRreretutadipgs-stypree (RBR), of a

constru ft i ofvreshdgiefyylenetyere niSrEB-$ay lstpm:}eafh_ytewdphaferggﬁh@ﬁ {3-8p-5),
t s o & t hat
Tatorial | o oeRopiRly i 1) piblelnkieot, Mot SBE Py hES selbtensie st

material is lsgig ,e. Naturally, cknes
material wi Nf9gQ ¥ the level of reduction and a bal ance can be

struck bet vipeme ambddiphO e B0 forusbNal Be FBGmER ﬁhﬁﬂﬁi@&ede%k}a %hh

er
physi cal and nam,c. properti es necessary for the soun -‘?ﬂ"ng
of the arti %ﬁ'?ggﬁ“’%%we@%"gg%ﬁgm?@ %{"‘5‘5 copalymears kaviog i stywepontatt dlexcess

i ncl uding, éfosboexiandigh pirdehner Wal Blghdd Wyend b0 | Glogk REAYS
nodul us, th&rWaﬁﬂki E%égﬁt i gh an ow terrper% ures, ‘etcs

Typical ly, The R* (R YEO B YO6T > Weights ower than a construction

Wi t hout Such oBe ddbydiment, the BE hlalmyelt Ab®take 0B et CVIRS aboméoedﬂiﬁfﬁmey
about 35%|Wifnergtdlel _J;Eg:g%gege{ ﬁfer bl y abﬁut 45% | ower ;" Tor ‘exanpl e,
the wit can be apbout 5 I BS FO% PRI ROUE .4 to,abopri00defmin. i Brstibmpatlsyi ng
mul tiple |a@éﬂ@mmﬂamwmmmwweMwwpmbﬁvsdgﬁﬁm&haﬁﬁb%e}th%] ‘
MWI1R can b%@?ﬁ'ﬁgﬁgeﬂﬁ%@MEW ]éﬁrzcﬁ anpl e, about” 50% 60% % -

| ower or nmore. Reduction’in t RS enconpass val ues in a range

represented by the figures recited as well as internedi ate val ues;
for exanple, 25% 70% 25% 60% 30% 50% 35% 60% 3004-65% 33% 55%
etc. Furthernore, the thernoplastic material, for exanple | ow density

-22.



The dynamically vul cani zed fluid permeation prevention |ayer or the
hydr ophobi ¢ |l ayer that is intended to be in contact with the inner
surface ofwbheossarzsass | ayer of a tire or with the i nnerCrUsHea@monh a
t ubul ar hose structure should exhibit sufficient bonding in order to
avoi d del am nation or failure of the bond between the |ayers. The
sane is true of the hydrophobic |ayer that is lamnated to or
intended to be in contact with the fluid perneation prevention |ayer.
Wil e the dynam cally wvul cani zed conposition of the fluid perneation
prevention |ayer may ordinarily exhibit sufficient bond strength to

t he carcas I pner haose, ate, the hydrophobic |ayer(s) are
| ess |i kel ?{Dﬁ%ﬂgﬁ% {P‘% ﬁ‘?‘fpl"%‘im&‘ft% ﬁé@?awmepdtoﬁé&ody@mems@omsm
they are | ahfymae-detivediiniveand witidabtend dihel it o ORGR the brbup cInsitBRS otflethIene-

al ternati vglyed bni sbl%ﬁgeg{eﬁgeq,umiso.l ncl ?L‘!Ilge a |l ayer or conposition to

i nprove adhesion between tHese tonpUHENFYed s sphuiviopsderedyuaits ond
conposi t i or¥héren the stericklodkoomlymaris @mhtied ofSsd 8IS0 W VA dibioBk éﬁ%{gui];at e
tire for e &nboé]ﬁgﬁxﬂh&%lgs% si tuat ed p&%ween_ the 'martihet |ayer,
with or without a hydrophobtc T ayefr mERE T hEPrPRET abscannfsaeleciadfiromhe
carcass | ajsmerourpesizing nb$le, JFnerASy BERSAMA ISR CEBeRSsdpiad- BERMN- RraEder
to further yhiFRiOMRrel I L between,vari Q | ayers, as
descri bed. gigen g‘rieisneqj‘trcl)'?Jl a@?ﬁ%’%ﬁﬁ%ﬁ% S s ippe W#ﬂ%’%‘?ﬁ@’&%‘%r
the inner ¢ of a tubul ar hose structure, the adhesive |ayer is
typically & $BQ7: €dr ke 1nOn& j I i, 0, thi.ckness: .

pref erabl y %{Ey 5 mcrons to gdgj(ﬁjc?é%g@ﬁ%’@?égﬁeg?nba Ecﬁ%’bﬁ‘? PBOEFithG s
to about 48RS TEHDxpGPelEem B vader fib desisoations HectorBhandtimmaktrat Pdners

M Crons or iFakén, P&xadtndd: 8L AesigihSiik @gmdhesi ve | ayer is used between
the fluid %gﬁegﬁfti on prevention |ayer and a hydrophobic | ayer cl osest
to the fluitP BOlEF equpasitionss 84, Hest nsedlopudme tiss, me ciobstitked BOkEelindhed

al t er nat i v eteyprods@MeEdiaibkib b VAR nizatiolf Bd 5.0 Grons to about
15 i crons; ypI“;der nati yel dFlab(_)ut Oﬁoé%m&gdrnlgﬁ% ¥ %%%né{au%m OF B e ST
adhesi ve | &‘3@"? “"F%“"’é%é‘@ﬂ er e of pugibagenta beingtypioatly refsiraino asiative tsiyem,”

i nner | i ner Lliakhewm e th sichl pbﬁeég;lega{-ﬁ . contacted with

t he carcassbﬁ%; ifd}?%p tz%)g)hesi ve | a%@ﬁgcg%pﬁgﬁd“ﬁ&hh’ogé{&“ﬁ?@

co- ext r uded’ WS oy SN Taiated folcspumben(qrasvlink dénsi) ynd e ofxatiedinibsy

| ayer can Hemédndieipe tidevildnizaginepatiad, (5, %ﬁ%ﬁ&t@?%ﬁg@?@ﬁﬁz@ éﬂﬁ'és

and used a ik _can. be f d as a flui

spr ayed or'ﬁgé}ﬁ% ggbrgjplk’t eBEg‘ur?Ré%é%gn&wkr%ﬁ%%éﬁ?luﬁ%mmlmms

conbi nat i orescribid sbhedt faeititie iognfRn@al de ofld&Gmerd, a4 ?&l%&' i}{éﬁ?dl, ﬁ%@g
' ly nodifired

ol ey o ooduass sl Rl b o Kibign B vte: mdsss ot sbove
addi tives Cokeieor e eapaislinclndeatiomting ef, € pIR%] Hiiconide, ald/Riycalds and

conponent S mj&@dsUherdol REREE. MM j i ncl ude one, or _.nore
tackifier, curatiir/es, an el afg%%'ﬂ r cdknpogr}%?ﬂtgf%g"t“ﬁe‘g eially PA¥ESTZ abl e

with di ene “PRPBBEPEmaYLR caisikeddnadding sppriyn ancuts, fin etample slf, wetkleaidksTed)|

ith | on zia¢ oxiik,IR0), b ' e | i.th. the i | i
CONpOST 11 o RAD) bR AN ond Bitea i GIIR, Bl st hod o '

conposi tion anq}qgt ers. wel | - kngwn 'to thc

rubber, and"SEs ¢ THSH 8 Pediod npm s Edypamvin veistmingtion'Hia peil.dkel paocksy isumeitied so
pol yners i acth suliganttlly sienlesniuslpiix enbukinte 0P & an
epoxi di zedcéﬁcﬁ&igﬁgs Eﬁof rSialgnd br and ser?%@%%%%fgﬁgr%%?ﬂg%
Dei ce] megw al SrRAL Y BFpnsngreleastipne snlirpizablerrphbes elistomerapplymees
mal eat ed etiypt leastenarisstoher epolymenmovuitinZ ek uethd vl Q},ﬂ@l as
et hyl ene agl;a/mc&izgﬁé g{nw&%rlpo yrners ?ﬁ@ﬁ"g % ‘ﬁgt yl _{ﬁéﬁg{)ﬁ"ﬁ”?&gr
butyl -acxylate and a thrrd nonofér 1o S & the eqtieenags pites thefein)or In

gl yci dyl mewtsaen hr Silevifg ae eoeron buraing tat SMEAESE WPehe hidnt; O?Engﬁ of
this type can be particularly useful between a hydropho“llz)i c layer
conprising an éethyl ene honopol yner or copol ymer such as LDPE and the
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FIG 2 is asimlar partial cross-sectional view al ong The neridi an
direction of a tire illustrating a typical exanple.of the arrangenent

of an air werdipadsizn prevention or innerliner |ayer of BCpOStIRidet7o
tire, further illustrating an alternative enbodi nent of the present

invention. In FIG 2, the tread portion I, carcass |ayer 2 and
sidewall 4 are as illustrated in FIG 1. Once again on the tire

I nner surface, inside of the carcass layer 2 there is provided an
innerliner |layer 3. On the innernost surface of the innerliner |ayer
as well as on the opposite surface of the innerliner layer are
substanti al p%ﬁfophoblc t hernopl astic layers 5 and 5 of the .
present inv Al {103 §eQ, Fr0s andiNiBs Theve metgoridésicanbenfsedIp bifRaon

Adnesi ve I%ﬁ‘ﬁ:ﬁﬁ‘@@me“n‘@fﬁ@ﬁ R B il B ﬁﬁsan&f'or

i Ilustrated IR S orbodkyimme brfpourly, (%@'bm' ve
| ayer 6 is FagdiudeDeshe dgeyﬁéc%nﬁﬂ&du;n%)é %dvf_legfor @%ﬂf@%;@a 2550

i ndl uded be {1% Tl ers S| ve
i ncl uded be ‘T%é}mﬁ’e L) | thpprotre EﬁeﬂlﬂfideétmkraMrfdstheamlca&h&ﬁmfe

|l ayer is i nﬁdsumadomsxthml‘wmuﬁﬁ@@&ﬁ( thior R ¢ layer
5' so that | bonded t o bof)ﬁ‘t“of the%ér@ar eﬂ?ﬁ??&ﬁ%ﬁ

contacts, i nnerﬂ%l nerln R LT 25 FYREE f%%&%‘@"ﬁ%yéﬁ‘“@%lﬁmdmuse

t hr oughout halwpechhionatingageatisenilondd T berfe stk farkd) axﬁﬁ&e

enbodi nent s and ' the I ncl ude ural

referents uﬁlhfgggmtghﬂﬁg%’ﬁ%ex?ga%svgg?sf"ﬁmdﬁﬁdat es ot herwi se. Thus “for

ﬁx gnpl ﬁ br el paposcs of @nﬂrm%tulmmlmm preseqee bﬂﬁ:ﬁﬁgx{e&[ng WS fbnﬁ hﬁ%ﬁghl

ydr ophobi ¢ ek | astiCc as we Wo' or
b @iRb I S Offeofont UG S0 TG S A Sne e

nore different ther astlcs 1N comb
like. In thiHogaed HDFF@aqs My begises to (valpanize atmmelmoxﬁmlhhlogm&lﬁﬂmjaﬁﬁ&r as a

nodi fi er fo&faastd[t@éaﬂbdé%ﬁd%w 1kﬂst,\f haraterlstlc or
condition is L %\d to convey that t %Eng&pgﬁf ‘ge
characteris rfRiCheh B it rrsactiveses s iswentie wiien ﬂartherhblﬂasu&)h@na@ﬁ t hat

practice of resiti®) cﬁﬁ@&ﬁ@ﬁchﬂﬂt@fb&id@ﬂo@%a&@%&r@sﬁ% {hlaxﬁsg}vésb t hel ﬂrt usi ng

t enper at Ul’eé1 concent ra unts, conten

pr opert i es sﬁg}%“‘gg’-sﬁwqu[ i q'?)‘ﬁ’lk’f“?'@"éc@%@y thy@hymléngamsapmbusivaydt&asl ty,
etc., That m=n¢hemeplsstide fidC SaRble c@:ﬁ i | ue,
w | | ach| everd desi rgf:lﬁ? Wg %%ﬁ?% fhgyer consé‘hﬂ%%}aﬁ‘%l
conpri si ng apw!%r ophobrce @?@Fseﬂt\%"&r’{g’l Siclode pg exideoily epmbjustion mill inon | S
sui tabl e fosteamser stsan(aamdand bﬁﬁoﬁaﬂ? onﬂﬁﬂtﬁr@ﬁfm&rtﬁlo%ﬁxﬁfaé&lmfaﬂﬁ o??nﬂ&ﬁi':f_;ﬁ“' ng a

fluid, incl c tire, hose,
foll owing e %rsmala g@?‘d’%@ﬁ'@ "?ﬁg%ff]'f’%mw P‘H%tf FRA- mrsphigiiylee bis
enmbodi ment sm‘éﬁ‘m"@'ﬂ @lm%wcrcapm-s-mazme, ZDEDC, zinc diethyl dithiocarbamate and also

including for the purposes. of the present invention, other dithiocarbamates; Tetrong A
dipentamethylenc thiuram hexasulfide; Vultac S, alkylated phenol disulfide, SP1045, phenol
formaldehyde resin; SP1056, brominated alkyl phenol formaldehyde resin; DPPD, diphenyl
phenylene diamine; salicylic acid, - ortho-hydroxy benzoic acid; wood rosin, abietic acid; and
TMTDS, tetramethyl thiutam disulfide, used in combination with sulfur.

Dynsmic vulcanization s conducted at conditions to vulcasize 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 "cured,"
"vulcanized," or "crosslinked" refer to the chemical reaction comprising forming bonds as, for
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invention. It should be dhderstood, however, that the invention is

not limted to the specific details set forth in the eXanples. M

parts and pérweaitsayes i n t he exanples, as well as in theCT/US2006/060270

specification, are by weight unless otherw se specified. Any range of

nunbers recited in the specification or clains, such as that

representing a particular set of properties, units of neasure,

condi tions, physical states or percentages, is intended to literally

i ncorporate expressly herein by reference or otherw se, any nunber

falling within such range, including any subset of nunbers within any

range so regited, .For .exanple, whenever a nunerical range with a

| ower i mi tg’?*’j‘“ﬁ’f d“%“rﬁfli“z‘a“r’m °ﬂ%§%’r o ?%ﬁq‘f’kﬁ hetyeen; relygerspains samprising fherpolyner | t

falling wi ptelastomérdo thaespet thas the gastinki @adrioihg Sich & ho&@Gan privilARd defddafy -

t he foll owgng: Lt.hin the range are specifically disclosed:

R= R + E?%%“"ﬁéfg%aﬁ_e\rﬁ?%%‘%"“ﬁ@u g S caling reatliln ‘r"’i’ﬁ&?eﬂ% i P 1 959 OB PO i ¢

.a 1% i ncr ehibppresest igvepridy, dbsplute/ton@RtiondFosuch Yoring YoactRAAs ndil fluid Wr the, -

95% 96% YomeL B Mainhd YRk o eoyver ., any nuperical . range

repr esent eglzst{y any %nwg v%g%%%qgéﬁ%%ggccﬁ%ulﬁ%we %v‘@“*'gﬁ‘%'sg"f

speci f i cal F3pmglkcer ppesds of Ve plesutdvaips attiss comprizinheiianeyet & saficiéolig afdses ent

i nvention & &ekee b i | Lowigng enunerat ed paragraphs: 1. A

| ayered constr uct | on cprlrplgrq?%lnl %Jelg?%%sé}?%e?ﬁ%g mFdE?“tb"%éesgfd“Wﬂ ch

| ayers conpid efiprgpnutactyring arid| petfotmp eatisfastorilyovhepnsed eni vabielel FytlerhiayitRg an

upper and gogaWidn iSufidRmSly, ; : %J;ermu l,astic.layer in

| ani nate rel a’f}i on with the Sﬁlfﬂgﬁtgﬁﬁeﬁ@g% W"@H‘?‘T‘jé’ﬁcﬁ"i‘fy@‘f’xf"&%r

surface, s#iedi W PrBW) 18t ¥en ifgdditionab ming dme goudd Produpe ddditinnah erosslinks.

sem - Cr yst aifhilited &phinian@idR bifpRabwiBsls B8 R MRS ofe’ SIS Q)

tenperature, T Qf I.esg1 thanf"about _-S20 G .angm%@ émlllef;ﬁ/ﬁekgd%’ct)l?‘?pafti si ng

at | east of™ fﬁﬂqg% ﬁaeﬁrglﬁfé ﬁﬁqg@pr,iate Or optimum cure time required for the elastomer(s) and
polymer(s) selected for use in the tie layer composition, as well as the amount and type of
crosslinking agent(s) and accelerator(s) and the curing temperature that will be used to
meanufacture the tire,

Accelerators  include amines, guanidines, thiouress, thiazoles, thiurams, sulfenamides,
sulfenimides, thiccarbamates, xenthates, and the like. Accelerstion of the cure process may be
accomplished by adding to the composition an amount of the acoslerant. The mechanism for
accelerated vuleanization of natural rubber involves complex interactions between the curative,
accelerstor, activators and polymets. Ideally, all of the svailable curative is consumed in the
formation of effective crosslinks which join together two poiymer chains and ephance the overall
strength of the polymer matrix. Numerous accelerators are known in the art and include, but are not
limited to, the following: stearic acid, diphenyl guanidine (DPG), tetramethylthiuram disnlfide
(TMTID), 4,4'dithiodimorpholine (DTDM), tetrabutylthiuram disulfide (TBTD), 2,2 -benzothiazyl
disulfide (MBTS), hexamethylene-1,6-bisthiosulfate disodium salt diltydrate, 2-(morpholinothio)
benzothiazole (MBS or MOR), compositions of 90% MOR and 10% MBTS (MOR. 90),
N-tertiarybutyl-2-benzothiazole sulfenamide (TBBS), and N-oxydiethylene thiocarbamyl-N-
oxydiethylene sulfonamide (OTOS), zinc 2-cthy! hexanoate (ZEH), N, N-diethyl thiourea.

Curatives, accelerators and cure systems usefia] with one or more crosslinkable polymers are well-
known in the art.
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wherein said fluid perneation prevention |ayer conprises a polyner
conposition having an air permeation coefficient of 25x10-12
cctinkrn2 secogasiss(at 30 C) or less and a Young' s nodetcwgsmbe/dsoto
500 M's, where said polyner conmposition conprises: (A at |east 10%
by wei ght, based on the total weight of the polymer conposition, of
at | east one thernoplastic resin conponent having an air perneation
coefficient of 258102 ecenilenk sec cnHg (at 30 C) or less and a
Young's nodul us of nore than 500 MPa, which resin conponent is an
engi neering resin and or is selected fromthe group consisting of

pol yam de resins, polyester resins, polynilrile resins, -

pol ymet hacr@PW@W%@“ﬁW‘}ﬂpiaﬁWQﬂe ringsagent is kypigdlly pesentesabot 0.1 phr to
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| ami nate r e?]%‘f)’i Brtvand 11 rovided di ASTMSBRB7UBERR, 2 D3TGNere usenl mods of

said fluid PebodR@its NtarPeneieiOEskfaltn, fa)EQin i 46E,

par agr aph lNGS% oI 3anX\Qggzeien: i%ﬂi%l an‘i] ggf%é%ﬁ?%‘fﬁ?f%ﬁ%%ﬁg‘f%& one

t her nopl asti ¢ 1 ayg’r., Sal & §Eﬁ£ g ugsfl berginy ?’?W‘B‘eﬁ%?frﬁé’&t’q Wk émt i on

| aye(rj hno_t i for mmplaqﬂn_em¢'dbr$ﬂerd:b¢smﬂm§mm§g%§0, Naw?t N';étzymdagsndqagmg S tes

an adhesi veGQRB Nely¥ sai.d..construction conprises two

t her mopl ast e _I a%r%# %ggﬁgﬂ%vé%mgg@%%%wﬂﬁWW? BugR RS- of sai d

t her nopl astE’EfOIF éntescalatsd, of disperswitclayst magiatshbegmdseht fol thel cdmﬁﬁitiﬂmarﬂaﬁglﬁys,_

prevent on JaViemed n C. t.her ..co I,Ses an adhesi ve

conposi tion or. adhzgs#svgﬁ%g?#mgﬁ?ﬁ% a%%%ﬁﬁﬂ%% %ﬁﬂ%‘? °%§7P&EP°3&H§4 ,

wher ei n sai Hensig adthelymesprodislosed ninpfoo wiathpls, Fn2000100635p0P REOEIEESO TR

substrat e sufidess; DBRNU9TEBENOB538008208 VPG ] | . j on

and said subﬁtra})g to suitably fuhct %P &gﬁ&%ﬁuﬁfﬂgﬁ%"I’Jﬂ’%gl’
an .5’91 ,023.  Swellable layeted clay materials suitable for the purposes of the presént
mvention include natural or synthetic phyllosilicates, patticularly smectic clays such as

montmorillonite, nontronite, beidellite, volkonskoits, laponite, hectorite, saponite, sauconite,

magadite, kenyaite, stevensite and the like, as well as vermiculite, balloysite, aluminate oxides,
hydrotalcite and the like. These layered clays generally comprise particles containing a plurality
of silicate platelets having a thickness typically about 4 to about 204 jn one embodiment, and
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6. The construction of paragraph 5 wherein said functional adhesion
I s obtained as a consequence of vul cani zation of The adhesive
conposi t i owWO 200805128Be constructi on of paragraph 4 or 5 MMIEUEING/G017d
adhesi ve conposition conprises epoxidized styrene-butadi ene-styrene
bl ock copolymer. 8. The construction of any of paragraphs | to 7
wherein said thernoplastic |ayer conprises a polyner selected from
the group consisting of honopol yrners and copol yners of polyol efins,
styrenics, vinyls, acrylics, fluorocarbons, diene polyners and

m xtures thereof 9. The construction of any of paragraphs 1 to 8

Consi st i ng o S48 BR! FPOR dabd: Sy B bRG) Riggh ) corpig oot
carbonat e, “#HoRscBucha Np'eGe™, KT priddgh ntHIﬂlbﬁuerlﬁyciﬁﬂicBHﬂ di oxi de, wood
four and mhitlt 8P mby e Eaated b exkiified BIRE G L1 Of%g@ %b?pgulgg

wher ei n sai |'east one filler 1S se
consi sti ng aEFP“X:‘&P%?Wf B’Pda’EngB ox ?’@hmmrﬁaq’gms; irvay/thamﬂhom Présertt @sthé hesgef -

surfaces of the layered silicate. Suitable swelling agents include cationic surfactants such as
aminonium, alkylamines or alkylammonium (primary, secondaty, tertiary and Guaternary),
phosphonitm, or sulfoninm dexivatives of aliphatic, aromatic or arylaliphatic amines, phosphines
and sulfides. Desirable amine compounds {or the corresponding ammonjum ion) are those with
the structure RiRzR;N, wherein Ry, Ry, and R are C 1o Cyo alkyls or alkenes which may be the
same or different. In one embodiment, the exfoliating agent is a so-called long chain tertiary
amine, wherein at least Ry is a Cyy to Cyg alkyl of alkene.

Another elass of swelling agents include those which can be covalently bonded to the interlayer
surfaces. These include polysilanes of the structure -Si(R");R? where R” is the same or different
at each occurrence and is selected from alkyl, alkoxy or oxysilane and R? is an organic radical
compatible with the matrix polymer of the composite. Other suitable swelling agents include
protonated amino acids and salts thereof containing 2-30 carbon atoms such. a5 12-
aminododecanoic acid, epsilon-caprolactam and like materials. Suitable swelling agents and
processes for intercalating layered silicates are disclosed in US 4,472,538, 4,810,734, 4,889,885
and WQ92/02582,

In a preferred embodiment of the invention, the exfoliating or swelling agent is combiped with g
halogenated polymer, In one embodiment, the agent includes afl primary, secondary and tertiary
amines and phosphines; alkyl and aryl sulfides and thiols; and their polyfunctional versions,
Desirable additives include: long-chain tertisry amines such as N.N-dimethyl-octadecylamine,
N,N-dioctadecyl-methylamine, dibydrogenated tallowalkyl-methylamine and the like, and amine-
terminated  polytetrahydrofuran; long-chain thiol and thiosulfate compounds such as
hexamethylene sodium thiosulfate. In another embodiment of the invention, improved
interpolymer impermeability is achieved by the use of polyfunctional curatives such as
hexamethylene bis(sodium thiosulfate) and hexamethylene bis(cinnamaldehyde).

The amount of exfoliated, intercalated, or dispersed ¢lay incorporated in the composition in
accordance with this invention is an amount sufficient to develop an tmprovement in the
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11. The construction of any of paragraphs 1 to 10 wherein said at

| east one cure system conprises at | east one curing agent and .at

| east one @ecmbgysaiser. 12. The construction of any of pear/agraqész7d
to 11 wherein said fluid perneation prevention |ayer further
conprises an additive selected fromthe group consisting of pignents,
pl asticizers, reactive softeners, antioxidants, antiozonants,
processing aids, tackifiers, and m xtures thereof. 13. The
construction of any of paragraphs 1 to 12 suitable for use in a tire
wherein said | ayer conprising at | east one engineering resin is an

i nnerliner |ayer and saﬁg1la yer conprising said high diene rubber is
a carcass |Bkapicy propsrps Gharrieq RaSpeTies Y the erpgosition 2. e somgth perirtoxygen of

any of par ggmagtigy. IArﬂ:uﬂtBty}ﬁEhﬂ? dne ﬁcﬁh@abbﬁ!@ fS R ‘coaa%dt s W&h@nw 'S
sel ected fngao q}wgnoqp ﬁg Stlréﬁ 5 yam de resins ol'yeste
resins, polyni Pﬁ' Pl g DB fbe ‘W"&t"é‘i fheti 1 yg% %QWWINW
resins, cel dnmhans:ebeﬁmntnms:edfoh mrpell’yzﬂéilcﬁhﬁmt df"ﬁﬂe%m b SEQRSscH fer
t her eof . q#cogstraﬁ% Qn o ﬁ H@Q o 13 wherein’'the
t her mopl ast i c Fesi flyintgr 85": 150 T2 b6 Prefend atlabeut dbefte om
tlge gr Ioup gbms BGspihir mgn@dmbn@rhm afi abﬂﬂ%ﬁlﬂto@ﬁoui Wﬂt@m aﬂtlﬁher El%lllogtslc%tlo ¥l on
nyl on (o] nyl on
copol yner, m%f)d ’k&fﬁ’?"“ﬂ%%ﬁ”@‘rg{‘)ﬁ% WE% %ﬁg@%’pol yner, nylon 66/ PP
C0|p0| ygelr Ms@d@ﬁl@@m'&pp&sydﬁmeﬁpmm H!dtpgﬂ'oﬁtﬁﬁ dlbﬁix[eE dlgs%i?h lthetic
pol yet hyl e t ygt hylenei sop a ol ye yene
t er pht hal a?ﬁ?pﬁﬁeg%ql@ i ?ﬁﬁéogz% t hal a c%%% Vﬁ%’; ﬁ‘lﬁ}&‘t‘:‘i £ & barr
pol ybut yl enfémpﬁtﬁ‘msh'al!ﬁ e emounﬁ of gicH motesjaistinlimited Ibyuasst: ehey topdloydataceldiyihe ne
di i m dat e/ pgidj ﬁéﬂﬁe){t&h RvdnBinSRPERA RhE 1
polyacrylonlgglLe ? met h §§?y oﬁ?trf*ﬁgéy 5H¥ °‘$”?s reﬁ@@gﬂﬁlyne
r to improve the processing of the composition durmg preparation of the layer, e.2., mixing,
calendating, etc. Generally suitable plasticizer oils include aliphatic acid esters or hydrocarbon
plasticizer oils such as paraffinic or naphthenic petrolesm oils, In addition, plasticizers such as
organic esters and other synthetic plasticizers can be used. A particularly preferred plasticizer for
use in a8 DVA composition is N-butylsulfonamide or other plasticizers suitable for polyamides.
In another embodiment, rubber process oils such as naphthenic, aromatic or paraffinic extender
oils may be present at about I phr to sbout 5 phr, Alternatively, the dynamically vulcanized fluid
barrier compositions of the present invention can include a reactive softener or plasticizet. Such,
materials are typically based on maleated ethylene ethyl acrylate (EEA); maleated ethylenc oxide
(EO) and maleated ethylene propylene (EP) copolymers (such as Exxelor brand frons ExxonMobil
Chemical Company), ethylene acrylic ester terpolymers based on methyl-, ethyl- or butyl-acrylate
and the tlnrd monomer, cither maleic anhydride or glycidyl methacrylate (Lotader brand from
Arkems, Inc.); and other epoxidized polymers are also useful, such as epoxidized natural rubber
and epoxidized styrene-butadiene-styrene (SBS) terpolymers. In still another embodiment;
naphthenic, aliphatic, paraffinic and other aromatic oils are substantially sbsent from the
composition. By "substentially ahsent™, it is meant that naphthenic, aliphatic, paraffinic and other
aromatic oils may be present, if et all, to an extent no greater than 2 phe in the composition,
The term "dynamic 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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met hacryl oni ui | ekt yrene copol yner,

met hacrylonitril e/ styrene/ butadi ene copol yner, pol ynet hyl

met hacr yl awe, 20p5y26hy|l net hacryl ate, et hyl ene vinyl acBCHUS2006/060270
pol yvi nyl al cohol, vinyl al cohoVethyl ene copol yner, polyvinylidene
chloride, polyvinyl chloride, vinyl chloride/vinylidene chloride
copol ynmer, vinylidene chloride/ nethyl aeryl ate copol ynmer, cellul ose
acetate, cellulose acetate butyrate, polyvinylidene fluoride,

pol yvi nyl fluoride, polyehlorofl uoroethyl ene,

tetrafl uoroet hyl ene/ et hyl ene copol ynmer, aromatic polyim des, and

m xtures thereof. &gp The constyuction of any of paragraphs 1 to 15
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el astoners,, the plastic ol efin el astoners, 'pol yester €l astohers,
uret hane el&4% §“g“§ﬁ'ﬂ’3 Bty helasiomsria conghmprsand optionalgiker @dm‘-‘trﬁ’»@@t i on
of any oI rnaxeagﬁgafms?t hdfe?péhﬁuf\@ﬁﬁénﬂ 16 8dfn Qﬂc i{cﬁﬁﬁi 1?51-@ cﬁhﬁl f
conponen is selected from up, cons ing of a halide of a
Gt o Cr (BSRRE R Fosind P Tieg P rip S Bl T P o el
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const 1 Uct i Gkl ARNRkn RARARLARS: Jﬂgifpom%zm\me %&Qm% BRSHRR |

conponent of "said fluld. perneat reventlon IS Su
ful ly vul cadP Xeér example, figdemperanre mmggr&smﬂmrragmam p@mm@mmnmm
t her mopl ast %oht327§‘d eﬁéf&myfzﬁmchﬁﬁu 0 bried QLS §%@§aﬁéﬁ&% 5\1
yet ene, [T near

honDponraers | ene co olyners ow density

et
| ow density GF “Edkove ?’Qﬂ“@éﬁ‘i@?@%ﬁﬁhwﬁﬂwgne et hyI ene-styrene
copol yner, ief fpsefeaaﬁm KR RIS RoERRR kX iFfed uiil hﬁ'd@éﬁ@d R %P&l&&i?é%ﬁ’ BEer .

et hyl ene- hexene co? yrrer, et hyl ene-oct ene copolyner and m xtures
t her eof crosslinking 1 completed 'If vulcariization is permitted fo continue after mixing has stopped, the

composition may not be reprocessable as a thermoplastic. Bowever, dynamic vulcanization can

be carried out in stages, For example, vulcanization can be commenced in a twin screw extroder
and peliets formed of the DVA materis] or material using an underwater pelletizer, thereby
quenching the vulcanization before it is completed. The vulcanization process can be completed
at a Jater fime under dynamic vulcanization conditioss. Those skilled n the art will appreciate
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20. The construction of any of paragraphs 2 to 19 wherein said

t hernopl astic polyner exhibits a glass transition tenperature, Tg, of
| ess than slgotsbhsnesasssC. 21. The construction of any of pareguamososh2100
20 further conprising an adhesive | ayer or adhesive conposition

bet ween said thernoplastic |layer and said fluid perneati on prevention
| ayer. 22.An article conprising: (A a first layer conprising an

el astoner; (B) a second |layer conprising a dynam cally vul cani zed
all oy of an engineering resin and a copolymer of an isoolefin and a
par a- al kyl s-tyrene, said second |ayer having fluid perneation
prevention properties; and (C) a substantially hydrophobic

Ther mopl as¥e P PRigAuRENTposel capivesand prenhof nivies time mequiredto garey out the

TP SRR SO0 "o hloh I BB 0 v
t enper ai uregicengggtiong @nd eaaditiqnp he nipheilons zen b Vulgseipadi weing aendngipprsets of sai d
| over  sur foaggveDfhighds iRREQACor RN Uiratives AdioAk Stkert A toHefldimlie Bitim 2Nd
the cure system to be utilized and the appropriate cure conditions 1o achieve a substantially full cure.
While it is preferred that all components be present in the mixture prior to carrying out the
dynamic vuileanization process, this is not a necessary condiion. For example, in one
embodiment, the clastomer to be cured can be dynamically vulcanized in the presence of a
portion or all of the thermoplastic engineering resin. This blend can then be let down, or
dispersed under suitable conditions into additional thexmoplastic engineering resin. Similarly, it
is not necessary to add all of the fillers and oil, when used, prior to the dynamic vuleanization
stage. A portion or all of the fillexs and oil can be added after the vulcanization is completed.
Certain ingredients, such as stabilizers and process aids function more effectively if they are
added after cquring. ' .
In an altemative embodiment, the dynamic vulcanization process is conducted according to the
technology and method disclosed in PCT/US2005/38824, filed Oct.27, 2005, entitled
"Thermoplastic Elastomer Composition and Process for Producing Same,” hereby inéorporated
by reference. When such technology is used it is possible to achieve a dynamically vuleanized
composition in which the small vulcanized particles formed by dynamic vulcanization comprise
greater than about 60 volume% of the volume of the elastomer and engineering resin
composition. The unusually high concentration is achieved by utilizing a fractiopal, staged
addition sequence of the halogenated elastomer component(s) during the dynamic vulcanization
process, as described in the application,
The degree of cure of the vulcanized rubber can be described in terms of gel content, cross-link
density, the amount of extraciable components or i¢ can be based on the state of cure that wonld
be achieved in the rubber were it to be cured in the absence of the resin. For example, in the
present invention, it is preferred that the halogenated elastorner achieve about 50 to about §5% of
full cure based on the elastomer per se as measured, e.g., by tensile strength or using the
osciliating disc cure meter test (ASTM D 2084, Standard Test Method for Rubber Property-
Vuleanization Using Oscillating Disk Cure Meter).
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ot her of said upper or said |ower surface of said Thernoplastic |ayer
Is adjacent a fluid. 23. The article of paragraph 22 wherein said
engi neer i nyOr2088/051353 sel ected from the group consi sti ngPCI/URRGD6/ENI70e
resins, polyester resins, polynitrile resins, poly(neth)aerylate
resins, polyvinyl resins, cellulose resins, fluorine resins, imde
resins and m xtures thereof. 24.The article of paragraph 22 or 23
wherein said first |layer elastoner is selected fromthe group

consi sting of at |east -one hal ogenated el astorner and at |east one

hi gh di ene rubber. 25. The article of paragraph 24 wherein said

first |aye LSasel fr t.he group consisting of a

hal ogen-cog EY g’?%g%ﬁh@#f%é‘b%%@%@h%&@‘ﬁﬁ@ sesagpeplatief ua and a

par a- al ky| 8l7es reopabterithps avbatantiblyydsists yatembsofptiom FoSdoR@nioe) dlis 1fyeDis Wei ght

percent tog | f 1 d cqpql yner, .a ..
R S B PPLt OB S SN e goren n and

hal ogen- cont ai ni‘neg random copol ynmer
a C4 to ClaAflsreribediapsemirerysallinelcathab chgio polgmdren: bapdlyker Mclutiag BIERLEY such

synt hot i o P ey inEElpBiiner AP RR st b BB i BPeeh N Dand.
Sel cct ed f FURRERY P LB Vit Fsfimdjn e ppoycpalitionnscupol hisbiasane.
Copol yror - Crat el Souann) ol Bk g Fpn bR BN Faina B ol o
par agr aph E‘g faRolzmsrrknavrp fhes skiled i thesirres palyotefihg eyrerdosfwigty t he
group acrylics, fluorocarbons, and diene polymers. The preferred polymers should have an equilibrium
water content at 100% relative humidity of less than about 0, 1g per 100g polymer or a molar
waler content per structural unit under the same conditions of less than about 0.1, Various
polymers are suitable for use in the Present invention, those typically useful include polyolefins
such as ethylene homopolymers and copolymers, for example, as low density polyethylene
(LDPE), linear low density polyethylene (LLDPE), high dengity polyethylene (HDPE), ethylene-
alpha olefin copolymers wherein the alpha olefin includes one to about eight carbon atoms,
including, but not limited to, ethylene-styrene, ethylene-propylene, ethylene-butene, sthylene-
hexene, ethylene-octene, and the like. Useful polymers can be suggested by a combination of
properties, as noted, and further by using the information provided in D.W. Van Krevelen,
"Properties of Polymers," 3" edition, Elsevier (1990), pages 569-572, incorporated herein'by
reference (refetred to as “Van Krevelen™), Generally, as described in the reference, polymers
characterized as hydrophobic typically obey Henry's Law over the complete range of relative
pressures and only minute quantities of water are sorbed. Various usefitl polymers and
copolymers include those having structural groups, individvally and in combination, and molar
waicr contents.as illustrated and summarized in Table 18.11 of Van Krevelen, In other words,
the suitability of polymers having different structural groups can be estimated based on the data
in the cited Table. Furthermore, polymers useful in the present invention should be suitably
flexible under ambient conditions of use of the article in which they are used, for exanple a
poeumatic tire, a hose, ete. Such polymers exhibit a glass transition (Tg) of less than
about ~20 °C, preferably less than about -30 °C, most preferably loss than about -40 °C. In
selecting useful polymers one can use a combination of preferred levels of water content as
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consi sting of nylon 6, nylon 66, nylon 46, nylon 11, nylon 12, nylon
610, nylon 612, nylon 6/66 copolymer, nylon 6/66/610 copolyrne.r,

nyl on NDCD&o fwwd/esmzs6T, nylon 616T copol yner, nyl on 661PBECTOpDmhya®L70
nyl on 66/ 13138 copol ynmer, pol ybutyl ene terephthal ate, polyethyl ene
terepht bal ate, pol yethyl ene i sophtl aal ate, pol yethyl ene

t expl at hal at e/ pol yet hyl ene i sopht hal ate copol yner, pol yacryl ate,

pol ybutyl ene naphthal ate, liquid crystal polyester, polyoxyal kyl ene
di i m de di aci d/ pol ybutyrate terephthal ate copol yner,

pol yacrylonittile, polynmethacrylonitrile,

acrylonitri . rene I r, methacrylonitrile/styrenccopol yner,

net %ac ryl o ndle‘ﬁ'% &e ngﬁgﬂ'b%‘ggﬁl Bl b kRelymens v Aebelidndex (ASTM

nmet hacr yl atld3s, godiyati yi 01 e tival , b Brabied, Sl gm‘%g by

pol yvi nyl q#g@?g viqyl alco%h¥ig£q¥lgﬂe éppoi?hgyﬁmggf%@%ﬁ§ﬁﬁdene
chl ori de, pol yv n@?c EffﬁgﬁﬂﬁpgvmﬁgPﬁﬁ@ﬁ?@?ﬁ#ﬁﬁﬁ@k@@%ﬁﬂh@ﬁﬂﬂ@vinylide
ne chl ori deptafedblyyteateriysh 85006, aatuyed b Asmblgg&_mo@é;%ggdﬁnm&?{#%!dose
acet ate but LrSinct cpl glwhnyl i,dene flupride, B polyvinyl fluorlde,

pol yehl or ofp}g B‘gr oer ﬁfflpe‘ﬁeé,y <peHORP PRI 5PRS ﬁ?%ﬁéﬁéﬁnﬁm%%oo@b?ﬂ goser
aromati c parefitlyd@s) to ARs e a tnbsered by ASTMIII 5052 Tn andih: eAbdditenCp@many Of

par agr aphs . ej n.said.thernop]astic pol yner_ _has an
equi l'i bri urf]'1g @%@P aggﬁ@g‘aﬁl}?ieﬁ%h‘?ﬁ@%ﬁp@{ R & et Tegetugt 2eheranargn an

a:aout t 0. 1? Pﬁ‘&“;*’lv@g@r’ﬁwmabw ttaSthrE.IpwfemhﬁtéS?ﬁ oﬁﬁﬁﬂ:t. _EMEFt W@Axéﬁﬁf&d
structural ywngig - e arti.cle of any o
par agr aphs 22¢ t O&Zf% 5\/{1&21[66(35 Pﬁﬁksmg?&d& tnhsg?n]ca 5'?55"51'?7%1%3 ?P"Waé%s a

pol ymer  sel ¥ePepyel ArapHlery gith apdion $005633 v ad advopecpatloyeapilay and

copol yner s ¢ e Rk . I A thylene - .

copol yners, Egﬁl?e%n?cs, y\}??r’\?)y]ﬁg,méacr y P@@%l%‘g}f;cﬁéﬁfﬁ%ﬁéw%gﬁﬁk 18

pol ymers antPFHes Parenstagt aeppises tvall shear e, Zhe axiided wélt ipsubsequeatyistrdediner ei n

sai d t her noyphineflsérsitel Gyls bR 5011 b W LRBALH) MR HELINLTOS: e
rotational speed of the wheels is increased tinearly with time while the deaw down force (F).is
monitored. Melt strength is reported as the deaw down force (cN) when the strand breaks, The
following conditions are used in the melt strength measurements: Temperature=190° C, Plunger
speed=0,127 cm/s, wheel acceleration=2.4 cm/s/s, capillary radins=0.076327 cm, capillary
length=2.5593 cm, barrel radius=0.47625 cm, and whee! radius=1.91 em. The thermoplastic,
substantially hydrophobic layer thickness is typically about 1 micron to about 100 microns;
preferably about 1 micron to about 50 microns; or about 1 micron to about 40 microns; for
example, sbout 5 microns to about 35 microns or about 25 microns. Preferably this layer is as
thin as can reasonably be processed consistent with achicving the desired or tartget properties of
the finished tire construction. For_ pucposes of the present jnvention, sujtable thermoplastic
maierials can be identified by measuring the moisture vapor transmission rate (MVTR) of the
thermoplastie material being considered and especially that of a layered construction employing
such thermoplastic material, A significant reduction in the MVTR. of a construction employing
one or more layers of the thermoplastic material in or as one of the layers will indicate that such a
material is suitable. Naturally, the thickness of the thermoplastic material will affect the level of

. reduction and a balance can be struck between an improvement in MVTR and oaintenance of

other physical and dynamic properties necessary for the sound functioning of the article in which
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30, The .article of any of paragraphs 22 to 29 further conprising an

adhesi ve conposition or adhesive |ayer situated between said -
subst ant i awiozobsydesphobi ¢ t her nopl astic | ayer and sai d PCTIUBR006/060270
perneation prevention | ayer. 31. The article of paragraph 30

wherein sai d adhesive conposition or adhesive |ayer conprises at

| east one pol ynmer or copol ynmer selected fromthe group consisting of
mal eat ed et hyl ene copol yners, epoxidi zed et hyl ene copol yners,

et hyl ene i ononers, ethylene acryl ate copol yners, ethyl ene vinyl
acetate copolyners and m xtures thereof 32 The article of paragraph

30 wher ei n gai r e5|v 05|t|on I s about 1
mcron to asb%d?w%g@ m cro nlégr%ﬁgi 5'%“ g’ '@né)m@mhy dypmic,
par agr aphs Semgg medglas, fWMxhty@ﬂMlaﬁd 10} te@p&ﬁﬁx@ﬁdc 3139@5 9 VY win

e

hydr ophobi t
o cventi on T ay SRR o Efon LT S Rie bl ot ydpres ore The

article of P&&‘i’@@rﬂ%ﬂﬁ?ﬁ%SO\’feursmih‘emeprefaqﬁﬂyﬂnbmgs'mmvaﬂﬁe&daf:i Sle, HUTRPER LahON OF
adhesi ve | aygfomShit; t stant.l.al | drophob| o
thermopl asiy ¢ LoyE m“ﬁﬁ“‘gﬁ. R b S B L A

The articl HroR é"{:j?lmmnbme@dedsmmmfoﬁkh)@ld Bbolty@yf or m of

a hose. 3&0%AMNGKHIRHR. RiduBiol TR nner .air chamber and an

outer tread and@b%ﬁ:%ao bdh |°gn a?#aﬁglg%g?énpaﬁvﬁueﬁg?m havi ng a

top surfacéP5aN ﬁvéllésalﬂtermpdimuamﬁbrmadﬁmﬁﬁ%-?pmtlon and

a bot t om sUS%di; 30%- SRS sses: bivnius 2 Rty Xﬂe’l% ﬁsﬁ?%“”ace
er

and a bott enﬂd%race Mel n the top surface of sai

layer is adheredosFaoBls DSty Ptysyigns: peonabis et mdmieoﬁlMHhcsa-rﬁtl&s,s

|ayer and wsenbiyittarentsragetfig A lehiNR b Lub @Bl DELAD. L7
in

i nner nost t.act he air Sen

chanber , saH-éJl riner‘ﬁqayﬁg RV °r%$@émf§n‘&?f3@ﬁmbmw%addmwsmeand at
| east one mﬁlmﬂu@ﬂwaﬁoa@mbhnﬁrefemmatqoitsﬂ@au@m%mL@Lacﬂ east said
ottom i nn astic er conprising a
filmform % eggi%%réégéghég@%?] 5’9 ‘Sé?ﬁ@%ﬁwwvﬂmﬂms%mmmmm

chai n pol yess ngt signifipgot a%m@mﬂeﬂahmaﬁonmbrmmﬁgumﬁgmx{ﬁga Wdmd:- €SS than

about -20 G,xo;dg VA wherein said
i nnerliner %E} m(?%)mrr%rn{la gigs a }lagﬁm CarT 13?9“36‘1" Q'r'?“E%ﬁﬂ“ ety agt achipe

engi neer i ng“f. leﬁ”&ﬁféleammeéglelmmmmmmnmndom el astoneric

copol yner % hero % c@qm)nool efin and a para-al kyl styrene, said
para-al | cyl & é’ﬁc’é’a '65 Faddifyrs foa s ip the. Tidipetmgision pregptiondiyghsre ppicallynt  of

sai d copol yldrbd pt anlerel eff Js e dbotd EEHO BRI daf bE RRLY FEh %r&bscger edtJ na

vul ni z @l{tse ntjn h in
ul ca ed p%{n ’antﬁz? dﬂits,dﬁn?'gz%natn k'r%&?am% a?dssemhﬁem?mrrlame like and- mlxtures

engi neerin
gLereof Such optional additives can be included at the discretion of the skilled compounder in
order to achieve 2 partioular advantage in the composition, ¢.g,, the use of a tackifier to improve
contact adhesion during tire building or an antioxidant to improve hest aging characteristios of

the cured composition, provided that the essential propetties of the composition are not
unnecessarily compromised, e.g., impermeability.

Various alternative methods for forming and applying the plastic layer(s) and the adhesive
Iayer(s) to the other layers can be used as is well known in the art. For example, vations useful
plastic shaping methods are described in 8. Middleman, "Fundamentals of Polymer Processing,"
particularly Chapters 6-8, and 19, McGraw-Hill, New York, 1977; Z. Tadmor and C.G.Gogos,
"Principles of Polymer Processing,” John Wiley & Sons, New York, 1979, Part 1V (Shaping),
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38. The pneunmatic tire of paragraph 36 wherein said innerliner |ayer
conprises a dynam cally vul cani zed all oy of an engineering resin and
a hal ogen-g@oad/asiasg random el astonetic copol yner of apChusmoIcB270

i somonool efin and a C4 to Cl4 nmultiolefin , wherein said elastoneric
copolynmer is dispersed in a vul cani zed state, as a di sconti nuous
phase, in a matrix of said engineering resin. 39. The pneumatic tire
of paragraph 37 wherein said tire is vulcanized. 40. A nmethod for
fabricating a pneumatic the conprising a carcass el enent containing a
hi gh di ene rubber and an innerliner |layer as the innernost |ayer. of

id the, i t f. (A providi i K
Tayer comprrph ARk D, TRARIS! e iapheye e oy mbe gt i aaer ||

i somonool efuitetde for aﬁcrm@gse@m?t?mingi ﬁpa{aﬁﬁq dnex R ;;,cauéa%&rj; Rl N an
engi neerin npef fine er having an_upper and a | ower
surf ace; &n@éi?e% tg?r %%Eg\/? drng @ frf‘:["g‘f %H’é‘? pgEent @llgveggefor the dualnernat e

rel St i ﬁn mﬂwﬁplateifttueiasmf theafiuill feoweti -Dn%vengﬁfla@?’ t&ajy&oﬁﬂaﬁeqdy&q@mh@}é?r_,
sai d ther GQERLLsing.a. fil mformng, semi-crystalline,
subst ant i %@ﬁ@b& %ﬁ%ﬁf% car {546'?1 it %gieshve R i “ﬁﬁﬁg{l%‘ac gﬂgﬂ% gubber
transiti onle¥Sniperxanplt, @, treTepreass flaybre Sis atpheisirod) Brahitlimenat Oth€hydrophobic lafer is-
cont act i N pdefRdYHRE in S Yk hd ianerliner |ayer with said.
carcass el gn%?td to flgrlrtra a urctgéunea?ﬁ:h%rﬁtﬂn@?gaﬂ?&?%?éﬁé“?"“&%ﬂ‘m orless; ()
heating anBrerPliebayt Smm or ket mare ek feibiyurbbw 02 tolalgbetr 2. (pwm S st Prefesabiyhe
desired shagper @f tdatoht! 165 wh; ‘Eﬁlﬂﬁ I abaut 0 C about
250 C for ﬁﬁeﬂi od of tine igruffl c?ea?i‘%uy?'g ug&%og{gn a% Lé)%“&‘ér’i’% sai d
struct ur e. "ICPRCPEaYSIPIHSRIN §hoss sprstctipshan be theisemb or diffenp dépeiding oa figecond
t her mopl astipticetiay i@rwhich the A68e Hall Be énRiddtd, OFbr WkdoleSA i{.ﬁﬁ@é' of -
' ¥ ) lﬁlﬁgyer o@%ﬁ‘%ﬁﬁg a

2
said innerlLj a al d second, t her nppl.asti c
filmforni h%s?%s"e%%"e}/g‘fféﬁ%’?gﬁ Ofriace %B@%caﬁtﬁﬂglalfsehmmmr@dmm

CB ain p(23|0 ygrialyasitog imergbchfﬁas ubel Wit htliq(ﬁﬂl&a@ﬂmxr lﬁw lofe fo?ﬁ_sed%im 'aegigf than
Fher mopl ast utREk Sl osis gt ot AL B SRl v nem exsrmon, s,
conposi ti Oifn@ppssgmqgﬁmiteée)tpmgaﬁmt ween sai d thernmopl astic layer and
el 0 11 b OTRERARALIO QIR Sk OBl B BlotenS 1N o i v i . ©
intended to be in contact with the inner surface of the carcass layer of a tire ot with the inner
surface of a fubular hose structure should exhibit sufficient bonding in order to avoid
delamination or failure of the bond between the layers, The same is true of the hydrophobic layer
that is laminated to or intended to be in contact with the fluid permeation prevention layer.
While the dynamicslly vulcanized composition of the fluid permeation. prevention layer may
ordinarily exhibit sufficient bond strength to the carcass layer or inmer hose surface, the
hydrophobic layer(s) are Jess likely to exhibit sufficient adhesion to the layers to which .the.y are
larpinated. Thus, while it is optional, it is useful, alternatively it is preferred, to include a layer ot
composition to improve adhesion between these components. The optional layer or composition
is referred to as an adhesive layer that, in 2 pneumatic tire for example, is typically situated
between the innerliner layer, with or without a hydrophobic layer, and the inside suzface of the
carcass Jayer. One or more adhesive layers can be included in order to Turther improve interlayer
adhesion between various layers, as described, When present on the inner surface of the tire
carcass or the inner surface of a tubular hose structure, the adhesive iayer is typically about .
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42. The net hod of paragraph 41 wherein said adhesive | ayer conprises
epoi ddi zed styrenic bl ock copol yner. 43. The tire of paragraph 36

sel ect ed fwomesS1Z§8 oup consi sting of tires suitabl e foPCUEE00I60270
aut onobi | es, trucks, construction vehicles, recreational vehicles and
farmvehicles. 44. A pneumatic tire conprising an outer tread | ayer,

I nternmedi ate sidewall and carcass |layers and an innernost air
perneation prevention layer: (i)said air perneatibn prevention |ayer
havi ng an upper and a {ower surface, said | ayer conprising a polymner
conposition having an air perneation coefficient of about 25x10-12 cc

ﬁrégnfosgbougmgaégwtﬁ@ggg Fﬁm§%%§%%%“@5§gu F%ﬁﬁggg' S?@%ﬁggga;)lat
| east 10%sbeat wemgms totabmxeén microtish for &xainple, db&it @M inictins toH8oud 85 IRIns or
i por mears® by, VAL mARRH 15T utitbreh b Bl heiveimp peweieARD (At
30 O or |lwgs h}dmdhcam\rown@sm mﬂduhmlmcmeaﬂ&% g‘égg)agl\@@ted WalLh, resin
Comenser antEe SRk B N5l ARk COBRDR kbt by BRovsabemarey "
pol yvi nyl seg |0c$3rpcrgrgl ﬂouzibOvSeS téxsonRS , THel adbsive ESsien $, o@%m@nroﬁ@edr Bpi ns,
and co-extrusion with the innerliner layer so that the two layers can then be contacted with the
carcass layer; if two adhesive layers are used, both can be co-extruded with the innerliner layer.
Alternatively, the adhesive layer can be independently prepated, stored between releass sheets
and used as needed or it can be formed as a fluid composition and sprayed or brushed on the
surface(s) where and when headcd; combinations of these techniques can be used. The adhesive
layer comprises at Jeast one polymer, copolymer, chemically modified polymers or copolymers
and mixtures thereof as well as other additives commonly employed in adhesive compositions.
Typical components useful in adhesive compositions include one or more tackifier, curatives, an
elastomer component that is co-vulcanizable with diene subbers, an elastomer component that is
co-vuleanizable with nylon or other thermoplastic matrix employed with the innetliner
corapasition, and others well-known to those skilled in the art of rubber, and particularly tire,
compounding, Particularly useful polymets include styrene butadiene styrene copolymers (SBS)
and epoxidized SBS such as Epofriend brand series of copolymers from Daicel Chemical.
Alternatively, the. adhesive composition comprises maleated. ethylene copolymer, epoxidized
cthylene polymers, such as ethylene actylic ester terpolymers based on methyl-, ethyl- or
butyl-acrylate and a third monomer, such as maleic anhydride or glycidyl methacrylate (Lotader
brand from Arkems, Inc.; polymers of thié type can be particularly useful between a hydrophobic
layer comprising au ethylene homopolymer or copolymer such as LDPE and the dynamically
vulcanized fluid permeation prevention layer comprising nylon, since the epoxidized ethylene
polymer comprises a terpolymer, inchiding maleic anhydride or epoxy species and ethylene
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 nylon
and polyester. Also useful are ethylene jonomers (such as ethylene acrylic acid and various metal
counter iqns), ethylene acrylate copolymets, and ethylene vinyl acetate copolymers. Useful
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(B) at |east 10% by wei ght, . based on the total weight of said polyner
conposition, of at |east one el astoner conponent having an air

per meat i onwgpRbddseisent of nore than about 25x10-12 cc cpCTOR208€650270
axing (at 30 C) and a Young's nodul us of not nore than 500 kPa, which
el astomer conponent is selected fromthe group consisting of diene
rubbers and the hydrogenates thereof, hal ogen-containing rubbers,
silicone rubbers, sulfur-containing rubbers, fluoro-rubbers, hydrin
rubbers, acxyl rubbers, iononmers and thernopl astic el astoners, the
total amount (A)+(B) of the conponent (A) and the conponent (B) being
not | ess than.about 30% wei ght based on the total weight of said
pol ymer conpEE ‘ioglﬁos’t\ﬁ’f’ef;%l b pRared| a5 sdessivhed, &srepemmintin(BP 9634836 per sed

in a vul caml&adhzssnhﬁorp@ﬁedaxe@hwmé}eh@ dfigse, in a mtrix of the
t her nopl aerbc resi.n ncgp‘?‘nent i n sald pol ymer conposition; and
(ii)at |east® SHEOoRiE & SHIf |la‘§ﬂeti°n| #d| layeredastaicmes bfned wsing houelt

| east said c&n@nﬁﬂionsm i:aﬁsed mfnms@pma@hg ui@%ﬁ;ggfa&@fg :Efﬁéé?e&tsh&% Lﬁélh%ﬁk
saldtherm)g)s esrglg Lﬁ%‘ %gng ing a filmf ormwg
sem - crys- tarPThaEPhy 955 4 %%WE‘%E&? 2pch A8 rrershorting hoess.y e
Zgw Rg a gltas}ssmmaamil h}idmphobﬁrfﬁeﬂgtcuhﬁ;smg' Quch be;mi,(@ﬁ&,st %ﬁﬁ%ﬁmsns # C.
pneu s cl ai aragrap urther conprising
an adhesi vgﬁcﬁz%%xp%g{ PSR ég g’r‘”ﬁé’?ﬂ%éﬁn@&?ﬂ’ﬁ“sttﬁéﬁ%’fﬁ stic
| ayer and deldidg 'ﬂdah,nedomc naaﬂlltmmmmﬂmwemdtrﬁdﬁoﬁ ayaab im ré‘@ the“sta@:ﬂﬁ;%f%é c
tire as cI 44 or, 45
t her nopl ast I C Iéa lgt#lg@{ Jrg{“““ftlgn’r épaﬂegﬂﬂﬁs‘%ﬁ rgpsng:g oy ‘ﬁﬁﬁ?eiﬁ Wightce
of said nﬂﬂrdrquclféﬁyéw IS.Hlndﬂ to e rtnipdedinérilayer an@ibe hydepH¥bid 18jer Brods the
filmform Whrald [ ant r ophpbi ¢ car bon
chai n pol yﬁglﬁmﬁgw ng %ﬂﬁa{é‘és f?&?\’g"%ﬁe '5%%?’&%%‘:@ is i pontagt withead ¢ han
about - 20 ed‘%iﬁélm'ﬁ‘ifrlllﬁ’éﬂ“rf@e pths tire F@aanA}mttﬁ&]wﬂhM&bonbﬂm@mmhﬁr
t her mopl astif ged o i@ bp ) e sai

i nnerliner ggﬁr and sai d CAr CASS ayer,
par agr aph 4 Rbicdpyr 294 fthe %h‘éemssllﬂyfen omicrrtqufwthegnlmmmdhismedfthese

R, BBt i,
resin, and oS dHpUENRE 1 depib)ebove, the e lw@xmbmmmlﬁﬂm N9
r andom el asptmmnt}c PEDYS ViR f préfératly ChmpriSes Cf @%W%I%M’wm&smm
par a-al kyl % Ign%{r}g an enginecring resin, particulartly polyamide, and 2 halogenated jsobutylene-
paramethyl styrene copolymer. Furthermore, as a consequence of the unique physical properties

of the hydrophobic Jayer, it can be a very thin layer, thereby resulting in an overall structure for a

tire construction (as well as other constructions comprising an air or fluid holding Iayer apd
hydrophobic layer) having reduced weight. Such weight savings, parucularly in g tire
construction or a hoss of significant length, can be substantial. .
Forming & tire is a complex, multi-step process that utilizes several different components or
layers. Typically the innerliner layer or "stock” is prepared by calendering the compounded
innerliner rubber composition prepared as described above jnto a sheet form having a thickness

of abont 0.5 mm to about 2 mm and cutting the sheet into strips of apfxropriate width and length

for innerliner application in a particular size or type tire. The innerliner is then ready for vse as

an element in the construction of a pneumatic tire, The poeumatic tire is comirxised of a

multilayered laminate comprising an outer surface which includes the fresd and sidewall
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49. A pneunatic tire as described in paragraph 45, wherein said
adhesive | ayer conprises at |east one polynmer selected fromthe group
consi st i ngwor20e/¢39is@ne acrylic ester terpol yners conpriBECTIgS26/d6e38t
one of methyl-acrylate, ethyl-acrylate or butyl-acrylate; and at

| east one of naleic anhydride or glycidyl rnethacrylate. 50. A

vul eani zabl e | ayered construction conprising at |east two

el astoner-containing |layers and at | east one themmplastic filmlayer,
the fast of said two el astoner-containing |layers characterized as a
fluid pernmeation prevention |ayer, the second of said at |east two

el astorrer-cggﬁlgr@'f%qr? I@/ﬂfrs conprising at |east one high di emrubber;
sai d t her nop fasmingb TRHACSPEPS CHRPPHIST FRpretes bouwberof glieshenmmpg asd i C,
filmformn Agniosiegriibesy (g4 abdn] pyest Uiih 3k i.c.carbon
chain pol yngf ..hawhig I%erq}« %Bs ltran;i?ti on ?@rﬁﬁéﬁ)%%mg,&%’y@@%’ t han
about -20 whereln sai _Ia{l;l/ PERPEeL P thease surfrce 2 thsrcatesss bipdre Oireschrd r om
the fol | ownagpally )it @it ftmitgdeh udipahd RRFk MBRHRAS bigse, | ‘L&(Jp&lg%&;ﬁ gSaid
fluid per magd el & on .l ae¥lere andg[gsa d high diene tubber

cont ai ni ng | ayer: or\ﬁfE DY i i e filgped gaadd; chreimsid doatpies an sai d
hi gh di ene piire ghapingchiadilen thet inghmated witith thedibuibr StcuhRR%% oPRE uncured tire

t her nopl astpngrifd i id flui.d permeation prevention layer
conpri ses a cotfr]%)d(l)dsi} ltL ?%Sﬁi %W%?Sg"@% 'ltSSh%ﬁ‘d]gaeﬁt‘j"sbﬁ?m%’éE&ﬂmﬁ thetiget o
about 500 NBRSAS te devpweli divhs theamyrstagisrg the (ing Procdse 28he LRGBS the

wei ght, ba3gadepsd iR i@ ' e _polyner conposition, of at
| east one ther mopl astraitlpgt?éetgr}qﬁehg%én%‘g{ﬁg{r‘?t% ﬁ‘g?ﬂ" °%t°‘98%ﬁﬁ”s Virlsenigation of
more than STWCRIES s bpicplyrabayt 10 Ehisorben 1250 °C; gedfeablyesbodts IB0PE e a@hoOUP

consi sti ng 264 °C. OofeYime neitvalyefoin s I NS, po itrjle
resins, pO'_o,}f@&Q%Cf% gt e resi ns{?ut g’%|“¥§?etr§§f""§‘§§‘i"ﬁ‘é?m %E#’%&"B@ ot 2B ns,
fluororesins, and ith de e 8e‘qgeratmsflopenf op manyewsiebls 0941 yowe it artbased

on the t ot aichieg thiompdsitibier tREte)IRpon RO idy) . one .
el ast omer GRIRAREAL Jhayi E}g a_Young' s ﬁogﬁ!lﬂggﬁ (r)&?wg%ttea%r%lr%ﬁ? ﬁgenla%eﬁo Wi,
whi ch el astonaer corrpoar% ckpegs, &1ty Sleanipation pasempters gmoepstetdisiei svith tig: Of
di ene r ubbe@ssistarsn df veties Wglknogelabrdsy e He@es, indhdl %Qaspﬁ}%maeg‘%eg
rubbers, S'iﬂk@ﬁf‘ﬁzﬁ?ﬁ%’er TSUM r- oRt ai ni ng rubbers, uor o- bers,
hydrin rubbers, any rlﬁrb%gr &t %ﬁ%ﬁ’é Wbber Faopettie Virlerpization Using ©tcillatimpner s,
the total &bufue Mye)( 3 vefl &sharesomRP AR, (gaﬂesigﬁlqesﬁ{;f ﬁ&nﬁ%@ent (B)
a

bei ng not | . 09 i ght based on the tot wel g Bf e
pol ynmer co n"% %é?z{ﬂlﬂ'g ﬁftﬁﬁf\#grg ﬁélecﬁﬁ%%?uhs B fE Fobemtipllyvemplet¢ B)lcanigation or

di spersed ifschinkinglofalleelomin draysruibfaiptirZRSmER.AleS the Herfinef] H}&%%’f%g slﬂaﬁ ﬂﬁ o

phase, in QubBeid atg 84 her | astic. r.esin, conponent
pol yner cogﬁg ition, ew%lgsy#hg" %@ﬁg"[t?’ﬁlﬁ‘ie‘“%’ﬂg ¢ d5isst5engts whagcerssiag of

![ ﬁyer S iar r anget Ziaﬁd Eﬁ gveph d@}‘v‘_ﬁ‘(geli)'ulwicbﬁbmcrﬂmms alﬂlﬁbﬁi{?ﬁ b@\:cvéalg ﬂﬁTe&ﬁﬁﬁﬂQ
ernopl as indgiirl sButed Yifitary tifeithoth wHRGRR L, r 1L.c tirimlayer
bet ween sail_.ﬂ3 tx"s‘%i d .ger nmeat.i on _prevent |%%%r’g§§ﬁ}eals§ﬁﬁ' said high diene
rubber - cont al ARG T4yt seelonalyisalons the murdiansirbosion ofe tifd illumrtiay & fypical
conpri si ng exemble bimhé atanfeieht oSRHrpembatioR bzt . i al )
hydr ophobi G hon ct&gbgj @_ﬁ%ﬁgrer havi qg ag aozks&ﬁl%ﬁgl?’?‘l"t%l’m’“mam
tenperature, 10, 1stay y 1% thermoplasti) laggr.” In 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, inside of the carcass layer?2 there is provided an innerliner layer3. On the
innermost surface of the innerliner layer js the substantially hydrophobic thermoplastic layer § of
the present inveotion, FIG, 1a ilustrates the same construction as shown in FIG. 1 except that an

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

-37-



52. The construction of paragraph.51 further conprising at |east one
adhesive | ayer between (1) said thernoplastic filmlayer and said
fluid permaaidoogiospissvention | ayer, (2) between said secoegdus2006/060270
thernoplastic filmlayer and said high di emrubber-containing |ayer
or between both (1) and (2). 53. The construction of paragraph 50,
51, or 52 further conprising an additive selected fromthe group
consi sting of pignents, antioxidants, antiozonants, processing aids,
tackifiers, and m xtures thereof. 54. The construction of any of
par agraphs 50 to 53 suitable for use in atire wherein said | ayer,
conpri sing . : l.neeri resinis atire innerliner |ayer
and said | aﬁgiiggﬁr%rﬂl ?’ﬁggg?ffs%” PHE‘B Wﬂﬁ‘é\s@wm%@rdwwﬁanmummas

| ayer or tiPeicaiexenls df thocmengernant bbiohair pebfibatiohfevG@ins b Hﬁér‘irféig%ag% o?gy of

par agr aphs e B4, MRS R | d.engi neering resin is sele rom
t he group c}gﬁgi Sti ngﬂwc})lfhglg%% TP §W§’?A%%Hfé@tpé€isewanhm I FIG. 2,

pol yni t xi | e &eefl pertion 1p@r09qs(@w¢13@nc§/diml4%&3@&%@‘M{Gﬂw0ﬂé@@%ﬁ%u the .

cel | ul ose r@side i,m de, resins, and m xtures thereof.
56, The const ruct isglfrﬁdc%?ﬁ Sgﬁgﬁé‘?“g%%%ﬁf fige i grovidecsae ippeelingsi layerh @n the

B eb. "t et oo 0431 ObORD St e e it B,

) il i ¢ ) s A U

6/66 copol yger “n f’wa/‘g‘%/ 6?8%%%?%%9W8€%Wﬁ%‘ nyafenn By 2a

nyl on 6/ 61" LEFHE %Ff’éﬂ"fa“ﬂy?fo%ﬂw sty feytryntetweerniz}co B akblpiRS @aRflay Ner,
pol ybut yl engptibrel abbive ddyatceheritel %ok-5Y. “hal .at ol yet hyl ene
| sopht hal atg B%yeF r%’/‘I;en E;}er ph?éﬁ.gléggegh?ggf@%?‘%i?%ﬁgm%ﬂt% Q’F%?e
copol yner, ptg'i"yhcw % m’% '§'bLPf‘§:eF’é%@Yﬁéd$ inchidddalicbyeen lagetiScme riyyet 2|

pol yester, qﬂbﬁyaigwﬁkiylh&hﬁ:ddhhﬁéb:dﬁ&@bmhxwg}/&@é&h LR O 2

copol yrer, Qtdltryl.e, polyrnethacrylonitrile,
acrylonitri t%g%%l?%%#]g&dcl%g' JH\Q’I“E{' VRS eARPRT T IRYeR s nsludedyon doth sertpasiof mer |

net hacr yl onfubstantially Sydyoplabis/lagertsad itariess &eDRhII R bo ;
met hacryl at ig,,,eﬂ%glll lés,grtsmﬁ ﬁhgr%{c%g%%}zat e, ethyl enet“@?g‘gf‘g‘g‘%"’g#‘g‘g&%m.

pol yvi nyl al co , viny ‘et hyl ene copol yner, pol yvihylidene
chloride, pbl ysod Mpugon be srdeficationngnld cmmspmhzdmgvﬁian&sbw%nmkuﬁeﬁgdﬁe
copol ymer, sighnd fof@Ne" G i -ged mb(ﬂylla ryl ate copolymer, cellul ose
acetate, cellulose acetate butyra e,p‘}f"glr RTPIES; Ypfepsothe gonpent el parly divtates
pol yvi nyl fH§5YiFd dhuspler semitlereftencean Gratbelmydplatid, polymer for use in the hydrophobic

t et r af | uor dgjelryhened 3tsb¥ﬂe%&ﬁ%' AL a%c?g?%'m% (Bﬁ,érég n desm%] )

m xtures t herg.of, . * Shemacp
combination or admixture, and the like,

In the specification and claims the terg "about®

_ when used as o modifier for, or in conjunction
with, a variable,

characteristic or condition is intended to convey that the numbers, ranges,
characteristics and conditions disclosed herein are fiexible and that practice of the present

invention by those skilled in the ant using tetnperatuyes, conmn&aﬁons, amounts, contents
¢ ]

carbon numbers, properties such as purity, particle size, surface area, bulk density, etc., that are
outside of the range or different from a single value, will achieve the desired result, namely, a
multilayer construction comprising a hydrophobic layer, where such multilayer construction is

suitable for use in an article of manufacture usefil for containing a fluid, including,

. for example,
8 pneumatic tire, a hose, etc,

The following examples are provided as specific illustrations of embodiments of the claimed

invention. 1t should be understood, however, that the invention is not limited to the specific |

-~

-38-



~

57. The construction of any of paragraphs 50 to 56 wherein said at
| east one el astoner conponent B is selected fromthe group consisting
of nat ur al WOulets51253ynt het i ¢ pol yi soprene rubber, epoxyPer/eskooisonral
rubber, styrene-butadi ene rubber (SBR), pol ybutadi ene rubber (BR),
nitrile-butadi ene rubber (NBR), hydrogenated NBR, hydrogenated sBR;
et hyl ene propyl ene di ene Mononmer rubber (EPDM), ethylene propyl ene
rubber (EPM, naleie acid-nodified ethylene propyl ene rubber (VEPM,
butyl rubber (ER), isobutylene-aromatic vinyl or (1lene nononer

copol ynmers, brom nated- ECR, chl ori nated-ER, brom nated isobutyl ene

p- met hyl , SUM§RRE 1 rene. [t bber, epichl orohydr kt
honopol yner s rubbgr?ﬂglgbélrg% orohyéa% lééﬁéngwlea@*péﬂs,aarﬂte ps igltheci dyl
et her copofRFAEsEHen, BIsdw sveighiintsts| atherviing dpaciﬁecet Iyl 18R o8 XintRmabddilin the

gl yci dyl EEﬂwﬁcaE@f @Qiaiﬁﬁ%sﬂa@@l@ﬁgﬁesen aR%lHl ngtn tgrﬁ?e ol %é)ggeaesgrg

chl ori nat ed B9ﬂ% | ene, .naleic acl

pol yet hyl eRBHH tM °"sﬂﬁ’ch“é“’é%elS m&m:tohtdanymmbm bipm dinayber

t net hyl phemﬁdx*enterwlothsﬂwﬁde G Runlbbk ARl Y, rubber | i dene
fluoride r H’b ers, tetr af I ;or oet hyl emngﬁﬁr%ﬁgg g%lurdﬂﬁl%‘gr%b e‘f‘i% beRat ed
u

silicone r P r2g8f Syferits t@ac’ﬁ%‘%ﬁ@}gmanmﬁbdnwwﬁlyammmg&
el ast oner s audt dneupperplingis Rj,Gis @ls@fsbd) 2! RHOTE rfzﬁlmg%ﬁ%rhﬁ& & %?fﬁt %E’t
i on

ur et hane e .and flg am de el asto

of any of ar agdrr:‘rjp'l?gm WhisSabers & aithin she tanga st spevificaly alistlosetr

conponent ﬂhﬂﬁhﬁ&)ﬁdmfsﬂc@ﬁﬂaﬁt@le%gﬁﬁ&?ﬁ%‘cosltob'%‘g% Ll‘%:ﬂ%ggm &2l a A
romn

to C7 iso I al k rene copol
i sobut vyl eﬁn@? A4 39’ ?y?@ gd)}gcﬁ){ e hﬁﬁo@@ﬁaﬁ?&ﬂ 9Bt $9%-co 0GRl ene

r ubber, achr,mynumeMer&pxeseﬂtmﬁ% twolvhiads Qg i 'z&‘?@“ i ?)VSIS also

pol yet hyI ERfRifs ted pol yet hyl ene, epichloro
chl ori nat eﬂﬁn (ﬂ{clo%g and brom nated butyl rubber 59. The

constructi & °B’r 2@eE of erp'@dfalgmaphﬂ:c&ﬁcshm iBBntioh ek bod 16 & Bk Ao
conponent  gfumédkdp Bt-déﬂb . perneation prevention layer is substantrally
fully vul cani zsg 0. The vul cani zed construction of any of

par agr aphs “50 aygHgd congimuction goreprisingat deast Chngo iyaxs, uge b vehidhUdye8 BhrkARLE

construct i Oy finfd parigatioh pivhRE 3R Ry he article of
par agr aph 1FIseI ect ed ?rom t hg& ré’g%%}geny $t 10‘9 *hoses and

pheumat i c Igas ¢ layer in lammate relation with the ﬂu:d penneation prevention layer
lower surface, said ﬂwxmoplastw Jayer coraprising a film-forming semi-ceystalline earbon chain
polymer having a glass transition texaperature, Tg, of less than about -20 °C; and
3) alayer comprising at least one high diene rubber;

wherein said fluid permeation prevent:on layer comprises a polymer composmon havmg an air
permeation coefficient of 25x10™ coemiem® sec cmHg (at 30° C) of less and a Young's
modulus of 1 to 500 MPa, where said polymer composition comprises:

(A)  atJeast 10% by weight, based on the total weigiit of the polymer composition, of
at least one thermoplastic resin component haviog an air permeation coefficient of
25x10™ ecemfem? sec emHg (at 30° C) or less and a Young's modulus of more
than 500 MPa, which resin component is an engineering tesin and or is selected
from the group consisting of poiyamide resins, polyester resins, polynitrile resins,

polymethacrylate resins, polyvinyl xesins, cellulose resins, flucroresins, and imide
resins, and
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63. A pneumatic tire conprising an outer tread |ayer, internediate
sidewal | and carcass |layers and an innernost air perneation

prevent i onwloadedrisiist) sai d air perneati on prevention | ayecTAsxsgsezm
upper and a |lower surface, said |layer conprising a polyner
conposition having an air perneation coefficient of about 25x10-12 cc
cmcn2 sec cnHg (at 30 C) or less and a Young's nodul us of about 1
MPa to about SOO 1Vi Pa, said pol yner conposition conprising: (A at

| east 10% by wei ght, based on the total weight of the polyner
conposition, of at |east one thernoplastic resin conponent having an
air perneation coeffjcient of about 25x1042 cc cmicn? sec cnHg (at 30
C) or less and® vtk L% b based axhredots] aight30 e yBipmerwbiymistiog 6 N

conponent is sel ectgegad bRMRILRA LSk i | i.de resins,
pol yester resins, %n%ni ti,le ?%@%hgm@gﬁi%?ﬁgg&%@?ﬁ@g&n@mm

pol yvi nyl resins, 128185 & P/ res el b P 3102 g1drasoung'saincidultiveld notesikns
and (B) at | east 1Qhnispo ek, hich os@fckoPonk: Lok tFhd Dby Slnhfhd
pol ymer conposition dxé)f atbblm?a&% one el astoner conponen avi ng an

air perneation coeffi%sAt e Whmermasotiereois halepapcantsining) whkerss e c

mHg (at 3V C) and shicdf@uidyss, someintiBing ibbey, ﬂﬁﬁﬁ-ﬁlbﬁé?ﬁ!ﬂyéﬂ%h%é,%d?d’mi ch
(0]

el ast oner conponent_..s sel ecte romthe group. consistin ene
rubbers and the hyﬂ%%ﬁ%oggfsfﬁé{‘e@?ﬂ%mﬁla%w:%MP@P‘W@(& befithe
Si lblb cone r u{obler S, bwhﬁuemc@mathmbmgﬂe?tgbmeaglni,tlg%g_@&ﬁn?gn,prﬁggm 9*{5{1 in
rubbers, actyl ru .S, a er nppl asti c el astoners, e
total amount (A)+( %g)ﬁﬁélﬁ%%gﬁ%@ﬁgﬁfm ﬂ@s‘ﬂgm&ﬁmmeahﬁmmmpgw
bei ng not | ess thanBaldigperssDinbylcanietdgiate, 49 a direbniifiospBask, O @matiiebiakld  Of
sai d pol ymer conposSjd.i : r.el I mer conponent (B) is
hieh O O Bhibakb o R AT AR TrtR

di spersed i.n a _vul cani z fhase, in a
matrix of the tTHeFREPFiesf paszmsh hwhaminpmiddwtmdpRtici polysa Iis RDdqyiMRTum

conposi t i ORatePddEtemtat b @BOST o i-n | an nate
relation with at |east saﬂaﬁgﬁgﬁmﬁgﬁ% %%‘tedbgl%t Dgéﬁgt iaop$ Wg’é‘?"ﬁﬁ%?.%‘ﬁ’
prevent i on “EgTaRtent pexipe]yes strystyys] uni of less thenabeut @drpri sing a fil mforming,

sem -cryst al | i mhe constisiion 0f das G hai 0 ’
having a glass transition ‘%e%@rﬂﬁyg?‘@?&%ﬁ%‘ﬁﬁ%‘g@dﬁ’ﬁ‘iﬂ?&g%fswe% C
Exanpl es CAfselestic 9h seidescend fhemmeplagis laner baingi thaysame o Wiffcfent frombahiy first
exanpl es. ThenopR#b MyerQhd RRSdT SRTROMGH M e iDASK RS e
hundred rubper %ﬁhr%erg]r sent in the co %ggplé%ﬁgﬂ‘?%‘gh@gli vﬁvﬂﬁ‘qﬁ“
comer ci al | er@?\f/_ ! dg?‘ﬁaﬂ‘éfﬁ@ﬁﬁéﬁ“bﬂwa@ﬁpmﬁ@dmnents enpl oyed
in the condosi tihecmstattiontve pLigadPl,Zr 3 wherein: (1) when said construction comprises

one thermoplastic layer, ssid surface of said fluid permeation prevention layer not in contact with

said thermoplastic layer further comprises an adhesive composition; and (2) when said
construction comprises two thermoplastic Jayers each having surfaces, a surface of ope of said
thermoplastic Jayers not in contact with said fluid permeation prevention layer is in contact with
or further comprises an adhesive composition or adhesive layer.

5. The construction of paragrgph 4 wherein said adhesive composition provides an adhéion

level to a substrate sufficient to permit the combination of said construction amd said substrate to
suitably function.

6. The construction of paragraph 5 wherein said functional adhesion is obtaiued as a
consequence of vuleanization of the adhesive composition.
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Fl uid Perneation Prevention Resin Conponents Description
11) RiIsan BMNVO (Atochenm) N6166 (Nylon 6/66 copol ymer) Ube 5033B
(Ube) PI PWexx098815r288, BMA, N-butyl sul f onam de ( Dai hachi PCIEE00@160270. )

7. The construction' of paragraph 4 or 5 wherein sajd adhesive composition comprises
epoxidized styrene-butadiene-styrene block copolymer,

8. The construction of any of paragraphs 1 to 7 wherein said thermoplastic layer comprises &
polymer selected from the group consisting of homepolymers and copolymers of polyolefins,
styrenics, vinyls, acrylics, fluorocarbons, diene polymers and mixtures thereof.

9. The construction of any of paragraphs 1 to 8 wherein said at least one filler is selected
from the group consistix{g of carbon black, clay, exfoliating clay, caleium carbonate, mica, silica,
silicates, tale, titanium dioxide, wood flour and mixtures thereof.

10.  The construction of paregraph 9 wherein said at least one filler is selected from the group
consisting of carbon black, exfoliating clay and mixtures thereof,

11, The construction of any of paragraphs 1 to 10 wherein said at least one cure systerm.
comprises at least one curing agent and at least one accelerator.

12, The construction of any of paragraphs 1 to 11 wherein said fluid permeation prevention
layer further corﬁpdsm an additive selected from the group consisting of pigments, plasticizers,
reactive softeners, antioxidants, antiozonants, processing aids, tackifiers, and mixtures thereof.
13. The construction of any of paragraphs 1 to 12 suitable for use in & tire wherein said layer
comprising at least one engineering resin is an innerliner layer and said layer comprising said
high diepe rubber is a carcass layer or sidewal] layer or both.

14.  The construction of any of paragraphs 1 to 13 wherein the thermoplastic resin component
is selected from the group consisting of ;Solyamide resins, polyester resing, polynitrile resins,
polymethecrylate resins, polyviny! resins, cellulose resins, fluororesins, imide resins and
mixtures thereof,

13.  The construction of paragraph 1 to 13 wherein the thermoplastic resin component is an
engineering resin selected from the group copsisting of nylon 6, nylon 66, oylon 46, nylon 11,
nylon 12, nylon 610, nylon 612, nylon 6/66 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, polybutylens naphthalate, Jiquid
crystal  polyester, polyoxyalkylene diimidate/polybutyrate  terephthalate copolymer,
polyacrylonitrile, polymethacrylonitrile, acrylopitrile/styrene copolymer,
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RI Reactive softener, AR201, nul eated et hyl ene ethyl acrylate (EEA)

- copol ymer (NEtsui-Dupont) Tg = -35C Si Stabilizer package includes
| rganox, TwoweosnsifBepper | odide (Cul) Rubber Conponent . pORESZINEEGDTO
Bl M5 Brom nated isobutyl ene p-nethyl styrene copolynmer, 0.75%Br, 5%
PMS, ExxonMobil Chemi cal) Cure System Conponents Descri ption-Function

methacrylonitrile/styrene copolymer, methacrylonitrile/styrene/butadiene copolymer, polymethyl
methacrylate, polyethyl methacrylate, ethylene vinyl acetate, polyvinyl alcobol, vinyl
alcohol/ethylene  copolymer,  polyvinylidene chloride, polyvinyl chloride, vinyl
chloride/vinylidene chloride copolymer, vinylidene chloride/methylactylate eopolymer, cellulose -
acctate, cellulose acetate butyrate, polyvinylidene fluoride, po]yvi.ﬁyl l fluoride,
polychlorofluorcethylene, tetrafluoroethylene/ethylene copolymer, aromatic polyimides, ahd
mixtures thersof,

16.  The construction of any of paragraphs 1 to 15 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), polybutadiens rubber (BR), '
nitrile-butadiene rubber (NBR), hydrogenated NBR, hydrogenated SBR; ethylene propylene
diene monomer rubber (EPDM), ethylene propylene mibber (EPM), malefc acid-modified
ethylene propylene rubber (M-EPM), butyl rubber (fIR), isobutylene-aromatic vinyl or diene
monomer copolymers, brominated-IR, chlorinated-1IR, brominated isobutylene p-memylmc
copolymer, chloroprene rubber, epichlorohydrin homopolymers rubber, epichlorohydrin-ethylene
oxide or allyl glycidyl ether copolymer rubbers, epichlorohydrin-cthylene oxide-allyl gl:}cidyl
ether terpolymer rubbers, chlorosulfonated polyethylene, chlorinated polyethylene, maleic
acid-modified chlorinated polyethylene, methylviny! silicone rubber, dimethyl silic6n= rubber,
methylphenylvinyl silicone rubber, polysulfide rubber, vinylidene fluoride rubbers,
tctraﬂubroethylenc-pmpylene rabbers, fluorinated silicone rubbers, fluorinated phosphagen
rubbers, styrene clastomers, thetmoplastic olefin elastomers, polyester elastomers, ureﬁme
elasiomers, and polyamide elastomers. ,

17. The construction of any of paragraphs 1 to 16 wherein said at least one elastomer
component B is selected from the group consisting of a halide of a Cs to Cy isomonoolefin and p-
alkylstyrene copolymer, brominated isobutylene pe-methylstyrene copolymer, hydrogenated
nirile-butadiene rubber, acrylonitrile butadiene rubber, chlorosulfonated polycthylens,
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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density pol yethylene (LDPE), LD 150BW (0.75 M,

19. The construction-of paragraph 8 wherein said thermoplastic is selected from the group
consisting of ethylene homopolymers, ethylene copolymers, low density polyethylene, linear low
density polyethylene, high density polyethylene, ethylene-styrene capolymer, ethylese-propylene
copolymer, ethylene-butene copolymer, ethylene-hexene copolymer, ethylens-octene copolymer
and mixtures thereof, ‘

20.  The construction of any of paragraphs 2 to 19 wherein said thermoplastic polymer
exhibits a glass transition temperature, Tg, of less than about -20 °C.

21.  The construction of any of paragraphs 1 to 20 further comprising an adhesive layer or

adhesive composition between said thermoplastic layer and said fluid permestion prevention
layer.

22.  Anarticle comprising:
(A)  afixst Jayer comprising an ¢lastorger;
(B)  asecond layer comprising a dynamically vulcanized alloy of an engineering resin
and a copolymer of an iscolefin and a para-alkylstyrene, said second layer having fluid
permeation prevention properties; and
(C)}  a substantially hydrophobic thermoplastic layer having an upper and a lower
surface and comprising a film-forming, semi-crystalline, substantially hydrophobic
cargon chain polymer having a glass transition temperature, Tg, of less than sbout =20 °C;
wherein suid upper or said lower surface of said second layer is adjacent said first layer, and the
other of said upper or said Jower surface of said thermoplastic layer is adjacent a fluid,
23.  The article of paragraph 22 wherein said engineering resin is selected from the group

consisting of polyamide resins, polyester resing, polynitrils resins, poly(meth)acrylate resms,
polyvinyl resins, cellulose resins, fluorine resins, imide resins and mixtures thereof,

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

25.  The article of paragraph 24 wherein said first layer elastomer s selected from the group
consisting of 2 halogen-containing random copolymer of 2 Cy to C; jsomoncolefin znd 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 2 C4 to Cy3 isomonoolefin
and & Cy to Cyy multiolefin, said halogen selected from the group consisting of chlorine, bromine
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0.923 density, 240 MPa nodul us, ExxonMbil Chemi cal) PE-2 Low density
pol yet hyl ene (LDPE), Novatec ID L1603 (7 MFR, 0.917 density, Japan
Pol yet hyl ewe 206W312s3 | n accordance with the conpositi onNBCTDUS2006/060270
fomr ations listed in Table 1, exanples | and 2 were prepared using a
dynam c vul cani zation tw n-screw extruder at 220 C. The el astoner
conponent and vul cani zation system were charged into a kneader, m xed
for about 3.5 m nutes and dunped out at a tenperature of about 90 C
The m xture was then pelletized using a rubber pelletizer. Prem Xxing
of the nylon corrponents wi th plasticizer and stabilizers was

perfornmed u an. Steel. Works, Ltd. Mdel 44 (JSW44) tw n
screw extru% ?ﬂ)étf' %g' ‘gj 2 Ryl g syntistic, pbbsr seropsigingyt bowst GO mlBicoR dicne

i ncl udi ng phemhérahd etecadFors the ok mﬂgaﬁﬁﬁgmg g\;}@%}ﬁ#@pﬁﬂ el | ets,

and reactive,so er. were then nete
ext ruder %ﬁ’%cf"?fe?wlﬂwwwgwew OﬂﬁéppdylnﬁmmwhbanMncmm
Ext r udat es tieeof cooled in a water bath, pelletized and dried. Table

| Exanpl e hr)..| 2, :
np (ﬂi. )The a%ncle of paragraph 23 whereln sald engineering resin is selected 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 MXD$, nylon 6T, nylon 6/6T copolymer, nylon
66/PF copolymer, nylon 66/PPS copolymer, polybutylene terephthalate, polyethylene
terephithalate, polysthylené isophthalate, polyethylene terphthalate/polyethylepe jsophthalate
copolymet, polyacrylate, polybutylene naphthalate, liquid crystal polyester, polyoxyalkylene
diimide diacid/polybutyrate terephthelate copolymer, polyacrylonitrile, polymethacrylopitsile,
actylonitrile/styrene copolymer, methacrylonitrile/styrene copolymer,
methacrylonitrile/styrene/butadiene copoltymer, polymethyl methacrylate, polysthyl methacrylate,
ethylene vinyl acetate, polyvinyl alcohol, vinyl alcohol/ethylenc copolymer, polyvinylidene
chloride,  polyvinyl  chloride, polyvinyl/polyvinylidene  copolymer,  vinylidene
chloride/methylacrylate copolymer, cellulose acetate, cellulase acetate butytate, polyvinyiidens
fiuoride, polyvinyl fluoride, polychlorofluoroethylene, tetrafluoroethylene/ethylene copolymer,
aromatic polyimides, and mixtures thereof,

27.  The article of any of paragraphs 22 to 26 wherein said thermoplastic polymer has an
equilibrium water content at 100% relative humidity of less than about 0, 1g per 100g pulymer or
amolar water content per polymer structural unit of less than about 0.1.

28 The article of any of paragraphs 22 to 27 wherein said thermoplastic layer comprises a
polymer selected from the group consisting of homopolymers and copolymers of polyolefins,
ethylene homopolymers, ethylene copolymers, styrenics, vinyls, acrylics, ﬂuorocaxbons, dnene
polymers and mixtures thereof,

29 The article 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 flujd
permeation prevention layer, |
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31.  The aricle of paragraph 30 wherein said adhesive composition or adhesive layer
comprises at least one polymer or copolymer selected from the group consisting of maleated
cthylene copolymers, epoxidized cthylene copolymers, ethylene jonomers, ethylene acrylate
copolymers, ethylene vinyl acetate copolymers and mixtures thereof,

32.  The article of paragraph 30 wherein sajd adhesjve layer or adbesive composition is about
1 micron to about 15 microns thick,

33.  The article of ,a'ny of paragraphs 22 to 32 further comprising a second substantiatly
hydrophobic thermoplastic Jayer between said fluid permeation prevention layer and said first
elastomer containing layer. .

34.  The article of paragraph 33 further comprising an adhesive composition or adhesive layer
situated between said substantizlly hydrophobic thermoplastic layer and said first élastomer
containing layer.

35,  The article of any of paragraphs 22 to 34 substantially in the form of a hose.

36. A pneumatic tire comprising an inner air chamber and an outer tread and sidewall portion,
an inner carcass portion having a top surface adhered or bopded to sajd tread and sidewall
portion and & bottom swrface, a laminated innerliner layer having a top surface and a bottom
surface, wherein the top surface of said inmerliner layer is adbered or bonded to the bottom
surface of said carcass layer and the bottom surface of said jnnerliner layer being the innermost
surface in' contact with the 2ir present in said air chamber, said innerliner layer comprising an
enginecring resin end at Jeast one thermoplastic layer in laminate relation with at least said
bottom janerliner surface, said thermoplastic layer comprising a film-forming, sewi-crystalline,
substantially hydrophobic carbon chain polymer having a glass transition temperature, Tg, of less
than about -20 °C.

37.  The pneumatic tire of paragraph 36 wherein said innerliner Iayer comprises & dynamically
vilcanized atloy of an engineering resin and a halogen-containing random elastomeric copolymer
of a C4 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 & matrix of said engineering resin.

38, The pneumatic tire of paragraph 36 wherein said jnnerliner Jayer comprises a dynamically
vuleanized alloy of an engineering resin and & halogen-containing random elastomeric copolymer
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of a Cy to €2 isomonoolefin and a Cq to C14 multiolefin , wherein said clastomeric copolymer is
dispersed in a vulcanized state, as a discontinuous phase, in & matrix of said engineering resin.

39, The pneumatic tire of paragraph 37 whexein said tize is vulcanized.

40. A method for fabricating & pneumatic tire comprising # carcass element contammg 8 hlgh .
diene rubber and an innerliner Jayet as the ingermost layer of said tire, comprising the steps of:

(4)  providing an innerliner layer comprising a substantially vuleanized halogenatcd
isomonoolefin-containing elastomer dispersed in particulate form in an engineering resin, said
innezliner layer having an upper and a lower surface;

(B)  providing a first thermopfastic layer in laminste relation with at least said lower
surface of said innerliner layer, said thermoplastic layer cnmprmmg a film-forming,
semi-crystalline, substantially hydrophobic carbon chain polymer hamg a glass transition
tetnperature, Tg, of less than about -20 °C: ' '

(C)  contacting the upper surface of said itmerliner layer with said carcass element to
form a further laminated structure; and ‘

(D)  heating and forming said laminated strocture under pressure fo the desired shape
of a tire at & temperature of from about 100° C to about 250° C fora period of time sufficient to
substantially vulcanize said structure,

41.  The method of paragraph 40 forther comprising a second thermeplastic layer in laminate
relation with sald upper surface of said innerliner layer, said second thcrmoplasﬁc layer
comprising a film-forming, semi-crystalline, substantially hydrophobic catbon . cham pulymer
having a glass transition temperature, Tg, of less than about -20 °C; wherein said first
thermoplastic layer, said second thermoplastic Iayer or both are in contact with an adhesive
composition or adhesive layer between said thermoplastic layer and said fluid permeation
prevention layer, between said thermoplastic layer and said carcass or both,

42.  The method of paragraph 41 wherein said adhesjve layer comprises epoxidized styrenic
block copolymer. : _ .

43.  The tire of parsgraph 36 selecied from the group consisting of tites suitable for use on
automobiles, trucks, construetion vehicles, recreational vehicles and farm vehicles,

44, A pueumatic tire comprising an outer tread layer, intermediate sidewall and carcass layers
and an innermost air permeation prevention layer:
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()  said air permeation prevention layer having an upper and a lower surface, said Iayer
comprising a polymer composition having an ajr permeation coeffictent of about 25x]0°12
ce cm/em? sec emHg (at 30° C) or less and a Young's modulus of sbout 1 MPa to about
500 MP, said polymer composition comprising:

{A)  atleast 10% by weight, based on the total weight of the polymer composition, of
at least one thermoplastic resin component having an air permeation coefficient of
about 25;c10'f2 ce em/em” sec omHg (at 30° C) or less and a Young's modulus of
more than 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 inide resins, and

(B)  atleast 10% by weight, based on the total weight of said polyier composition, of
&t least one elastomer component having an ajr permeation coefficient of more
than about 25x10™2 oo cm/em? see emkg (at 30° C) and a Young's modulus of not
more than 500 MPz, which elastomer coaponent is selected from the group
consisting of diene rubbexs and the hydrogenates thereof, halogen-containing
rubbets, silicone rubbers, sulfur-containing rubbers, fluoro-rubbers, hydrin
rubbers, actyl xubbers, fonomers and thermoplastic elastomers, the total amount
(A)+(B) of the component (A) and the component (B) being not less than about
30% by weight based on the total weight of said polymer composition, wherein
the elastomer component (B) is dispessed in a vulcanized state, as a discontinuous
phase, in a matrix of the thermoplastic resin component (A) in said polymer
composition; and

(i)  atleast one thermoplastic layer in laminate relation with at least said lower surface of said
air permeation preventionl Jayer, said thermoplastic layer comprising a film-forming,
semi-crystalline, substantislly 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 adbesive layer between said thermoplastic layer and said fluid pemoeation 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 innetliner layer, said thermoplastic
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layer comprising a film-forming, semi-crystalline, substantially hydrophobic carbon chain
polymer having a glass transition temperature, Tg, of less than about -20 °C and further
comprising an adhesjve layer between the thermoplastic layer laminated to the upper sucface of

seid innerliner layer and said carcass layer,

47.  The pneumatic tire of paragraph 46 wherein said adhesive layer comprises eiaoxidize:d
stvrenic block copolymer.
48.  Apneumatic tire a5 described in paragraph 44 wherein said component (i)(A) is at least
. one polyamide resin, and said component (i)(B) is at least one bronine-containing random

elastomeric copolymer of a C4 to C; isomoncolefin and a para-alkylstyrene,
49. A pneumatic tire as described in paragraph 45, wherein said adhesive layer comprises at
least one polymer selected from the group consisting of ethylene acrylic ester tetpolymers
oﬁmprishg at least one of methyl-acrylate, ethyl-acrylate or butyl-acrylate; and st least one of
maleic anhydride or glycidyl methacrylate.
50. A vuleanizable layered constraction comprising at least two €lastomer—~containing layers
and at Jeast one thermoplastic film layer, the first of said two elastomer-containing layers
characterized as a fluid permeation prevention layer, the second of said at least two
elastomer-containing layers comprising at least one high diene rubber; said thermoplastic film
layer comprising at least one thermoplastic, film-forming, semi-crystalfing, substantially
hydrophobic carbon chain polymer having a glass transition temperature, Tg, of less then
about 20 °C; ' '
wherein said layers are atranged in an order selected from the following: (1) said at least one
thermoplastic film layer, said . fluid permeation prevention layer and said high diene mbber
containing layer; or (2) said fluid permeation prevention layer, said high diene rubber containing
layer, and said at least one thermoplastic filin layer; and said fluid pexmeation prevention layer
comprises a composition having a Young's modulus of about 1 MPa to about 500 MPa sajd
composition comprising:

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

at least one thermoplastic resin component baving a Young's modulus of more
than 500 MPa, which resin component is selected from the gromp consisting of
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An A/ B/ A | ami nate was prepared where layer Ais PEl and layer B is
the conposition of Exanple |I. The lam nate was forned using a WH
(W ndnoel | W0 280845€158cher Corp., Lincoln, Rhode |sland, RISEYUS2006/060270
co-extrusion blown filmline with 250 nun die and three 60/90/60 mm
extruders. The line speeds were about 65 kg/h for PElI and about 70
kg/h for the conposition of Exanple 1 with a blowup ratio of 2. An
AM | am nate was prepared using a Branpton (Branpton Engi neering,
Branpton, Ontario, CA) -co-extrusion blown filmline with WO Mal die
and two 50/ 75 mm extruders where A is PE2 and B is the conposition of
Exanple 2. The line s %d Was aB t 0,5 kg/h for PE2 and | kg/h for
the conposition of %? &% ROPRFEE, g5ingy ROpitries fesias, gplymethappystentssing ur e

perneability conparpobwylmmmmmiehame,m&smﬂsj aﬂmmﬂde riedn@d € 1 and
et vesnThe. bonEhe; 4 M 19h Sl RNEL 1 LB el g oF
shown in Table 3, & éﬁa#t@nﬁclasm:mmh@orﬁm&aw ele@hs ok v Ra forEWaTP! €
1 PE1/ Exanpl e 1/ PElsoyMpa, which elastomer component is selected from the group consisting of
diene mI:{bers and the hydrogenates thcreof;, halogen-containing rubbers, silicone
rubbers, sulfur-containing rubbers, fluoro-rubbers, hydrin rubbers, acryl mbbers,
jonomers and thermoplastic elastomers, the total amount (A)HB) of the
component (4) and the component (B) being not less than 30% by weight based
on the total weight of the polymer composition, wherein said elastomer
component {B) is dispersed in a substantially vulcanized state, as a discontinucus
phase, in a matrix of the thermoplastic resin component (4) in the polymer
composition.
51.  The construction of paragraph 50, said layers arranged in the order (1) and further
comprising a second thermoplastic film layer, sajd second thermoplastic film layer between said
fluid permeation prevention layer and said high diene rubber-containing layer, said second
thermoplastic film layer comprising a film-forming, semi-crystalline, substantially hydrophoblc
carbon chain polymer having a glass transition temperature, Tg, of less than about -20 °C.
52.  The construction of paragraph 51 further comprising at least one adhesive layer between
(1) said thermoplastic film layer and said fluid permeation prevention layer, (2) between said
second thermoplastic film layer and said high diene tubber-containing layer or betwsen both (1)
and (2).
53.  The construction of patagaph 50, 51, or 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 uss in a tire wherejn said layer
conprising at least one engineering resin is a tirs innerliner layer and said layer comprising said
high diene rubber is a tire catcass layer or tire sidewalt leyer 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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polymethacrylate resins, polyvinyl resins, cellulose resins, fluororesing, imide resins - and
mixtures thereof.

56, The construction of any of paragraphs 50 to 54 wherein said engineering resin is selected
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, nj‘(lon 6/6T
copolymer, nylon 66/PP copolymer, nylon 66/PPS copolymer, polybutylene terephthalate;
polyethylene terephthalate, polyethylene isophthalate, polyethylene terphthalate/polyethylenc
isophthalate copolymer, polyacrylate, polybutylene paphthalate, liquid ecrystal polyester,
polyoxyalkylene  diimidate/polybutyrate  terephthalate  copolymer,  polyacryloniteile,
polymethacrylonitrile, acrylonitrile/styrene copolymer, methacrylonitrile/styrene copolynaer,
methacrylonitrile/styrene/butadiene copolymer, polymethyl methacrylate, polyethyl methacrylate,
ethylene vinyl acetate, polyvinyl alcohol, vinyl alcchol/ethylene copolymer, polyvinylidene
chloride, polyviny! chloride, vinyl chloridetvinylidene chloride copolymer, vinylidene
chloride/methylacrylate copolymer, cellulose acetate, cellulose acetate butyrate, polyvinylidene
fluoride, polyvinyl fluoride, polychloroflucroethylene, tetrafluoroethylene/ethylene copolymer,
aromatic polyimides, and mixtures thereof.

57." 'The construction of any of paragraphs 50 to 56 wherein said at least one clastomer
component B is selected from the group con;sisting of natural rubber, synthetic polyisoprene
rubber, epoxylated natural rubber, styrene-butadiene rubber (SBR), polybutadiens rubber (BR),
nitrile-butadiene rubber (NBR), hydrogenated NBR, hydrogenated SBR; ethylene propylene
diene monomer mbber (EFDM), cthylene propylene rubber (EPM), maleic scid-modified
ethylene propylene rubber (M-EFM), butyl rubber (TIR), isobutylene-aromatic vinyl or diene
monomer copolymers, brominated-IR, chlorinated-TIR, brominated isobutylene p-nethylstyrene
copolymer, chloroprene rubber, epichlorohydrin komopolymers rubbes, epichlorohydrin-ethylene
oxide or allyl glycidyl ether copolymer rubbers, epichlorohydrin-cthylene oxide-allyl glycidyl
ether terpolymer rubbers, chlorosulfonated polyetbylene, chlofinated polyethylene, maleic
acid-modified chlorinated polyethylene, methylvinyl silicone rubber, dimethy! silicone rubber,
roethylphenylvinyl silicone rubber, polysulfide rubber, vinylidene fluoride rubbers,
tefraflucroethylene-propylene rubbers, fluorinated silicope rubbers, fluorinated phosphagen
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rubbers, styrene elastomers, thermoplastic olefin clastomers, polyester elastomers, urethane

¢lastomers, and polyamide elastomers.

58.  The construction of any of paragraphs 50 to 57 whercin said at least one elastomer

component B is selected from the group consisting of a halide of a Cs to Cy isomonoolefin and p-

alkylstyrene copolymer, brominsted isobutylene p-methylstyrene copolymer, hydrogenated

nitrile-butediene rubber, acrylonitrile butadiene rubber, chlorosulfonated polyethylene,
chlotinated pnlyethylené, epicklorolydrin xubber, chlorinated butyl rubber, and brominated butyl
rubber,

59, The construction of any of paragraphs 50 to 58 wherein said elastomer component of said

fluid permeation prevention layer js substantjally fully vuleanized.

60.  The vulcanized construction of any of paragreaphs 50 to 59,

61.  Anarticle comprising the vuleanizable copstruetjon of any of paragraphs 50 to 60.

62.  The article of paragraph 61 selected from the group consisting of hoses and pneumatic

tire compoﬁcnts.

63. A pneumatic tire comprising an outer tread layer, intermediate sidewall and Carcass layers

and an jonermost air permeation prevention layer:

(i)  said air permeation prévention layer having an upper and a lower surface, said layer
comprising a polymer composition having an air permeation coefficient of about 25x10°™%
ce em/em? sec emHg (at 30° C) or less and 2 Young's modulus of about 1 MPa to about
500 MPa, said polymer composition comprising:

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

| at Jeast one thermoplastic resin component having an ait permeation coefficient of
about 25x10™% cc em/em® sec cmHg (at 30° C) or less and & Young's modulus of
more than 500 MPa, which resin component is selected from the. group consisting
of polyamide resits, polyester resins, polynitrile resing, polymethaerylate 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 one elastomer component having an air permeation coefficient of more
than about 25x10"2 cc om/em” sec g (at 30° C) and 2 Young's modulus of not
more than 500 MPz, which elastomer component is sclected from the group
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consisting of diene rubbers and the hydrogenates thereof, halogen-vontaining
rubbers, silicons rubbers, sulfur-containing rubbers, fluoro-rubbers, hydrin
rubbers, acryl rubbers, fonomers and thermoplastic elastomers, the total amount
(AX+RB) of the component (A) and the component (B) bejng not less than about -
30% by weight based on the total weight of said polymer camposiﬁoti, wherein
the elastomer component (B) is dispersed in a vulcanized state, a5 a discontionous
phase, in a matrix of the thermoplastic resin component (A) in said polymer
composition; and
(i)  atleast one thermoplastic layer in laminate relation with af least said lower surface of sald

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.

Examples

1

Compositions were prepared according to the following examples. The amount of each
component nsed is based on parts per hundred subber (phr) present in the composition. The

following commereially available products were used for the components employed in the -
compositions of the examples:
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of the pri nRibber@ampenedd appl i cat | Busgipiwh t he present invention. Tt i|s
therefore {oBMS under st ood' t ha}Brrminasd sobstylere chmbihyd sijrere npoliiaey, 008% BRde t O

the illustrative epbodinent s apt B, ExodyohitGheieabangenent s my be
devi sed wi (- siEmpan  PescaiptiopFwption and scope of the presert
i nvention gscleti-red-by the—ap . COmPERERt g
St-acid Stearic acld = cure system component
ZnSt Zing sterate - cure systein component
Hydrophobic Thermoplastic Description-Function B
Components
PE-1 Low density polyethylene (LDPE), LD-150BW (0.75 MI,
0.923 density, 240 MPa modulus, ExstonMobil Chemical)
PE-2 Low density polysthylene (LDPE), Novatec LD LJ602 {7 MFR,

0.917 density, Japan Polyethylene Corp.)

In accordance with the compositions or formulations Jisted in Table 1, exampies 1 and 2 were
prepaced using a dynamic vulcanization twin-screw extruder at 220°C., The elastomer
component and vulcanization system were charged into a kmeader, mixed for sbout 3.5 minutes
and dumped out at a temperature of about 90 °C. The mixture was then pelletized using a rubber
pelletizer. Premixing of the nylon components with plasticizer and stabilizers was performed
using a Japan Steel Works, L1d, Model 44 (JSW-44) twin screw extruder at 210 °C. Al of the
pre-blended nylon components, including plasticizer and stabilizer, pre-compounded rubber
pellets, and reactive softener were then metered into a JSW-44 twin screw extruder at 220 °C for

extrusion mixing and dynamic vuleanization. Extrudates were cooled in a water bath, pelletized
and dried.
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1. A layered construction conprising at |east three | ayers, one of
which layers conmprising a fluid perneation prevention |ayer having an
upper and wd mokesizarface; at | east one thernoplastic | &#g@US2A06/060270
lam nate relation with at least said fluid perneation prevention

| ayer | ower surface, said thernoplastic |ayer conprising a
filmformng sem-crystalline carbon chain polynmer having a gl ass
transition tenperature, Tg, of |ess than about -20 C and the pol yner
has an equilibriumwater content at 100% rel ative hum dity of |ess

t han about 0.1g per 100g polymer or a nolar water content per polyner
structural unit of |less than about 0.1; and a |ayer conprising at

| east one high di ene rubber; wh#iedi n said fluid perneation
prevention | ayer conpri %ﬁmﬁalﬂﬂﬁ)’”” cympositigntigvi ng an air
perneation coefficient QigpddXI0-"T2[TTRHTIT § crHg (at 30 C) or

| ess and a Young's rmdul%aof—l‘l—o—ﬁﬁﬁoti‘ga, sai ,tsi ayer of said pol yner

conmposi tion conprising: [gflget | eayt §&50 0y "‘W(»@T 1 based on the
total weight of the pol yweg LU”pUbI ti @3 Of atggpeast one

t her mopl astic resin com(&“:m travT g ag4arT pcuoucatl on coefficient of
25x10-12 cc.cm cn? sec guiggetat—367E) 2’7'-8 tess Eﬁlgu Young' s nodul us
of nmore than 500 MPa, w g TEeSTIT UIIHY.UEIIL i $33€ cted fromthe
group consisting of pol ygydeTestt S’ lh“t" ygstehof USJI ns, polynitrile
resins, polynmethacrylat ggesrms—poat yﬂsulry. BSED cel I ul ose resins,
fluororesins, and imde Pemelinoq (Bjg ot | e q%. by wei ght, based
on the total weight of tt'ﬁfsnpﬂ.,;nm t,uuﬂmu t1t uuﬁoru -lat | east one

el ast omer conponent havi T u rici ent of nore than
25x10-12 cc.cnfcn? sec un—ng \olL 30— CS—and Yotmg—s nodul us of not
nmore than 500 MPa, whi c L@Oggln from.t he
group consisting of di eﬁ@Kﬂi rsémﬁ s fiEo 5 IO £ %gft

hal ogen-cont ai ni ng §ub 5@::5@,{, b }éaﬂx',r D

rubbers, fluoro-rubbers kL dTNPB AR S acrgﬂ ru ﬁers I‘ononer s’ and
t her rmpl astic el ast orreréB fg’ Adﬁgl %Eﬁmd %58%}’ rgg‘tm\xg&g{ﬁ‘ﬁﬁ)%gonent
(A) and the conponent (RBiria®u 1}992 ot ess than B ased on
the total weight of the poI ymer corrp03| tion, wherein the el astoner

conmponent (B) is dispersed in a vulcanized state, as a discontinuous

phase, in aAwaB/pianggate yas mm%tﬂrvabwd isehEil raod gy G isribe gorgpogitiont dffe
pol yner Conmabte'xome mmu?am:wﬁm@e%atgb“ Wtﬂfnﬁ&*@&%&mﬂ@% 0&9&% d

t her nopl astic pol yner has an_ equi | wat er content at

relative huiiode {5fandfUShe seextmisign Flmoling gvif 50 meodje prel Phree C0BY6mmp| ar
vat er cont egimdel Tﬁatnygpatds&tremtws&gfhmm aﬁaﬁoemkgfﬁ?d?uﬁla&hﬁostﬁnn%f 3.
The construgtion. of.. cl |m1furg er C%@)I’ISIHQ&SG%@P erm)plastlc.
| ayer, the {%ﬂ ottt Fl w-BE 12008 0% 2 AR AP (ATIREROTE FEPRES PSiREt BHEIHY ¢ he
samds or di L (Beangpiiin Htlgnmmgaﬂrdnﬂtonr Gntartohémmaktasm mowmlmam \(\ﬂrl]nmﬁtiia
said secon er ate r at n e

456 S o st 6K A Pethon B B8 fepobeitaR ot Sllpie 2y e

ot her of salél upper "an ovver sur
prevention bpesderas abMtOSMa&fmdﬁgammitgﬂdmtbémbmmﬁfFMampleﬂ mith ¢ blowwipen

said const rygh | op ﬁﬁrﬂ%fs{u 3%?][

5939! i face of
said fluid ger nmeat1 on il on & ng%%ﬁmgonf oot tﬁl(jgft :!ﬁ ga"%
t her nopl ast FEVExapple lff’l@:lrlmem i& ehepr iins 1eamnohtuh@swemnh9masm apipositond

(2) when sabﬂgﬁﬁﬂ@ttnu@tmmaemsn%@ sﬁd@ﬂéﬁﬁﬁfeg‘)pl astic layers each
havi ng surfaces,” a surface of one of sai ernopl astic layers not in

contact with sald fluid pernmeation prevention |ayer is in contact
with or further conprises an adhesive conposition or adhesive |ayer.
5. The construction of claim4 wherein said adhesive conposition
provi des an adhesion level to a substrate sufficient to permt the
conmbi nation of said construction and said substrate to suitably
function.
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6. The construction of claim5 wherein said functional adhesion is
obtai ned as a consequence-of vul cani zation of the adhesive

conposi t i oWO 2008/05T33@¢ constructi on of claim4 wherein saPAT/HENE&IWE0
conposition conprises epoxidized styrene-butadi ene-styrene bl ock
copolynmer. 8. The construction of claiml wherein said thernoplastic
| ayer conprises a polyner selected fromthe group consisting of
honmopol ynmers and copol yners of pol yol efins, styrenics, vinyls,
acrylics, fluorocarbons, diene polynmers and m xtures thereof 9. The
construction of claim1 wherein said at |east one filler is selected
fromthe group consisting of carbon black, clay, exfoliating clay,

cal cium carbonate, mica, silica, siTibetes, talc, titanium dioxide,
wood flour and m xt @&EmﬁQEIeuf To—The bunbtlgptiuu qf claim9

+

wherein said at | eastyaig fTlhel (MEanst T4 BRELIR: BE g OUP

consi sting of carbor T RS (mietony ||| 2t1opd o & cFtties t her eof

11. The constructi or N L “if)hcn G et scust gne cure system

conprises at |east onme—curingagent—and—at—teast—one—accel erator.
MVTR = moisture vapor transmission rate in units of g/m®-day measured at 38 °C

using & Permatran-W Model 3/61 tester (Mocon, Inc., Minneapolis, MN)

DLADY
e

U

T &

Table 3
Example - 2 4
Materid] or Laminate | Example 2 | PEZ/Bxample 2
Thickness (microns) 170 70/171
MVIR 16 8
E’ (-40°C) 370 280
E’ (-20 °C) 294 225
E’ (20 °C) 140 192

MVTR = moisture vapor transmission rate in g/m’~day measured at 38 °C using a
Pemmatran-W Model 3/61 tester (Mocon, Inc., Minneapolis, MIN)
E’ = dynamic storage modulus in MPa measured using a Rheometric DMTA,

dynamic mechanical thermal analysis, temperature scan at 1 Hz (TA Instruments,
Inc., New Castle, DE; formerly Rheometric Scientific).

As shown in Tables 2 and 3, lamination of a polyethylene film, in this examples, LDPE,
onto the thermoplastic elastomer composition greatly lowers the mojsture ttansmission
rate of the resulting laminate. In addition, using the soft or flexible LDPE layer did not
adversely affect the room temperature and fow temperature moduli of the thermoplastic
¢lastomer, |

All documents described herein are incorporsted by seference 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 heve
been described in the forepoing specification. Although the invention herein has been described
with reference to particular embodinents, it is to be understood 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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12. The construction of claim1l wherein said fluid perneation
prevention |ayer further conprises an additive selected fromthe
group conswstdongosedsspi gnents, plasticizers, reactive soPCEWSI®G/060270
anti oxi dants, antiozonants, processing aids, tackifiers, and m xtures
t hereof 13. The construction of claim1l suitable for use in a tire
wherein said | ayer conprising at | east one fluid permneation
prevention layer is an innerliner |ayer and said | ayer conprising
said high diene rubber.is a carcass |ayer or sidewall |ayer or both.
14. The construction of claim1l wherein said thernoplastic resin
conponent is selected fromthe gqroup consisting of polyan de resins,

| ) Or p
pol yest er pthes jamanpements Ay by devised vatpyt departing for the geirit and seope akthe resent
pol yvi nyl h@%ﬁ&émmﬁﬁ&ﬂ#ﬁ@%ﬁwﬁﬁ§aﬁﬁ& fluororesins, imde resins and
m xtures thereof 15. The construction of claim 14 wherein said
engineering resin is selected fromthe group consisting of nylon 6,
nyl on 66, nylon 46, nylon 11, nylon 12, nnylon 610, nylon 612, nylon
6/ 66 copol yner, nylon 6/66/610 copol ynmer, nylon MXD6, nylon 6T, nylon
6/ 6T copol ymer, nylon 66/ PP copol yner, nylon 66/ PPS copol yner,
pol ybut yl ene.t erepht hal ate, pol yet hyl ene terephthal ate, pol yethyl ene
i sopht hal at e, pol yet hyl ene terphthal at e/ pol yet hyl ene i sopht hal ate
copol ymer, polyacryl ate, polybutyl ene naphthalate, liquid crystal
pol yester, pol yoxyal kyl ene dii m dat e/ pol ybutyrate terephthal ate
copol ynmer, polyacrylonitrile, polynethacrylonitrile,
acrylonitrilel/styrenecopol yner, net hacrylonitril e/ styrenecopol yner,
met hacrylonitril e/ styrene/ butadi ene copol yner, pol ynet hyl
met hacryl ate, pol yethyl -methacryl ate, ethylene vinyl acetate,
pol yvi nyl al cohol, vinyl al cohol/ethyl ene copol yner,
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pol yvi nyl i dene chl ori de, polyvinyl chloride, vinyl

chl oride/ vinylidene chloride copolyner, vinylidene

chl ori de/ net hyl acryl ate copol yner, cellul ose acetate, cellul ose
acetate butyrate, polyvinylidene fluoride, polyvinyl fluoride,

pol ychl or of | uor oet hyl ene, tetrafl uoroethyl ene/ et hyl ene copol yner,
aromat i@lafed yi m des, and m xtures thereof 16. The construction of
claim1l wherein said at |east one el astonmer conponent B is selected
fron1the group conS|st|ng of natural rubber, synthetic polylsoprene
rubber ,1-epoxy| Eyegd NeANSHRFIONy SH@PTISIHE yate st Ghrsel leWesr gBp et (dBry layers

pol ybut Lod NB
hydr ogec?{a glé %@ﬁf&%@?gﬁgiyéweggﬁl LPale{/Ee 'ﬁ%ﬁ%a{ g peg Iag(%e 8rn3é1rface i leaSt
r ubber opERBAmoptistiy lgre il ﬂmﬁﬁﬁh&n&ldhubbﬂﬂth (aEEMst, sai@fgic p@ﬁiddn@m@révteﬁ@on

et hyl ene propyl ene rubber (MEPM, butyl rubber (1IR),
i sobut &k dowie rratface, \ﬁmﬁlytheammp%ﬁrelaa‘eméﬁ@pn@@@cﬁ filmrigrming semi-crystalline

o- ot P pcrte RO AT B bR Vb 25 B Ry 20 C and

hormopoltiepsEmick BB in eqmnshhmr\oﬁtwmrnerﬁtdﬂnbe%eremve@mﬁﬁd@ b¥ les@ knasil byl
et her copol yner rubbers, epichlorohydrin-ethylene oxide-allyl

gl yci dﬁ &peﬁeerOg @@bmey A f MIAMIDEGLEL copking perspAlyroeratrigtupa lupitad y¢ss Mlaan about

chl ori | ene C nodi f.i ed chl orinat ed

pol yet h aq?% W?‘}W atrsrlaﬁ?t%ﬁg gﬁu?% IR et hyl silicone rubber,

net hyl phenylkudwh said HIERNSefmkBi6h , pr@&&nﬁ%ﬂ'lﬁ*éﬂ%oh&ﬂ?ﬁ@sf a p’dl:?ﬁdlaﬂ e&ﬁﬁomnon
S

fluoride rubbers, tetrafl uoroethyl ene- Rpropyl ene r ubber | uori nat ed
si | i corhavingsbeirspernkation qoaffenien o6 2 phldl)é e cuiveT sec catHg @h30%eChst lesreand, a

t her no ast| cC.0 ol ye | ast oners,.. ur et hane

ol ast ones Des i) e 30 HEL Sl F P@H@%&W%ﬂm%ﬁwﬁm& ai m

1 wherei n Sé{lﬂg atat he%@tsio%)'ﬁ v@lgﬁt%ﬂ off WRRE Weidht b 1R tion,
Apa

t he group consi sting of a & to C7 isonpnool e n an

p- al kyl styrene ccap?oatylmast om dhﬂ:mwplasth: gednt songoee- hetihg | st wirepameation
copol ynmer, hydro ed n embuta ene ru er rylonitrile

but adi ene rubber%oﬁ Cbelnf)é’ at &4°¢ ?rﬁ}efq‘fﬁ (été%%cﬁ’sl% f3§cpnd @ Young's
pol yet hyl ene, ep'rﬁ&ﬂt@ﬁ@&ﬂﬂbf&h&ﬂ@@@MP& R1RE F@Ble%ntﬁ?ﬁﬁéht sWRRefed AR the
brom nated butyl rubber. . The construction of m 1 wherein

sai d el ast oner C(gmqn@nnsmfngsaf (ol yaniide presing apdlyestqpr @viast polynitdleeresins,
substantially ful éqrgl zed.., 19.The constru on of, cl | m 8
wherein said therﬂ%’ﬂ etudqrdatesresing-opqlyyinyl ’E?Fﬂ“?h‘é Qf'&preE‘Bf'rs Wrpigging and
et hyl ene hOﬂDpO|MHEk§E$ﬁ§QMhene copol yners, |ow density polyethyl ene,
linear | ow density polyethylene, high density polyethyl ene,

et hyl ene- st \{Bgne at tqast Y196 by vedight] ieased pn dhmytoexh evedgiy of yYirogyolymer composition,
et hyl ene- but ene C(%p0| ner, thtyl ene- hexene copol yner, et hyl eneogt ene
copol ymer and ni ¥ Ff dcast H%ff g]@g omer componenf having an air permeation coefficient of

more than 25x10™? ce-em/em? sec cmHg (at 30° C) and a Young's modulus of

not more than 500 MPa, which elastomer component is selected from the
group consisting of diene rubbers and the hydrogenates thereof,
halogen-containing rubbers, silicone rubbers, sulfur-containing rubbers,
fluoro-rubbers, hydrin rubbers, acryl 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 (A) in the polymer composition.
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20. The construction of claim2 wherein said thernopl astic pol yner
exhibits a glass transition tenperature, Tg, of |ess than about -20
C. 21. The construction of claim1 further conprising an adhesive
| ayer or adhesive conposition between said thernoplastic | ayer and
said fluid pernmeation prevention |layer. 22. An article conprising:

(A) a f2 rst Tkﬁy&fnsﬁﬁ’%'o%@@rxgl mllﬁe?elg'sgﬂethaﬁln?cg}lﬁﬁ?r r‘Pm(e )haQ aﬁe&]ﬁﬁfﬁnum

| ayer conprising a dynamc vul cani zed ngi neerl

resin ameraconomo by % oflatare uswidltgbf msaﬂﬁnabp@tro&} @bétryl 09 pobimesr o8 airolar
second | ayer having fluid perneatjon prevention properties of an air
per neatYHFF skt P‘E‘”I@ﬂﬂm%fs"fﬂsmical PBltﬂ?ﬁleé%th@ﬁﬁb‘h‘ﬂ Oslec cnHg (at 30C) or

| ess and a Young's nmodulus of 1 to 500 MPa; and (C) a substantially
hydr ophobi ¢ thernopl astic | ayer having an upper and a | ower surface

and corgpri siTig eorfstrheridnobvichgm b diiither sonilsiigne sesatlds thanhopihdtde layer, the
hydr ophobi ¢ carbon chain polynmer having a glass transition
t enper dhermoplare obpaid sseondrihprmapdastic 1@ Geingrilie s#ee o djffeentfaem gaid first

equi | i gﬁ%ﬁ%ﬁ ga@{(ép erlcf" Rheln 409 (g?:cro(ﬁh ) \{}%g tggoga[y% S 1né£}rg1sn(s§ o r%@atnon with

about Her or A rorar WA

st r uct uh@bthenof saief uﬂp@ﬁ 5nd loaer alreddbs OF shid fluid permidi€ios Ipfbv%ﬁmsh lapger or
said | ower surface of said second |ayer is adjacent said first |ayer,

and the other of said upper or said | ower surface of said

wnor o1 B aai o anGienG OF G 1 Svherbod (Ve o Gion GoRbbs one
thermoplastic layer, said surface of said fluid permeation prevention layer not in contact with
said thermoplastic layer further comprises an adhesive composition; and (2) when said
construction comprises two thermoplastic layers each having surfaces, a surface of one of said
thermoplastic layers not in contact with said fluid permeation prevention layer is in contact

with or further comprises an adhesive composition or adhesive layer.

5. The construction of claim 4 wherein said adhesive composition provides an adhesion
level to a substrate sufficient to permit the combination of said construction and said substrate

to suitably function.

6. The construction of claim 5 wherein said functional adhesion is obtained as a

consequence of vulcanization of the adhesive composition.

7. The construction of claim 4 wherein said adhesive composition comprises epoxidized

styrene-butadiene-styrene block copolymer.
3. 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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consi sting of polyam de resins, polyester resins, polynitrile resins,
pol y(net h)acryl ate resins, polyvinyl resins, cellul ose resins,
fluorine resins, imde resins and m xtures thereof 24. The article
of claim 22 erein said fL£St | ayer el astomer sel ected fromthe

[
group cbnsi stierfgngiruction of gm dnehdsioygichaileast en%ﬁ%lﬁrn*érselaﬁad gon) dhiggyroup
one hi L 5 € cl f I LN sal d:i:
first (aparTaref HROR olack i) ARCANE b Lalbhill Ehntl by o5 Qiicates,
hal ogenaleptithaium digxikiadord Tapahy nektueds ther€df. t o C7 i sonmonool efin and a
par a- al kyl styrene, said para-al kyl styrene conprising about 0.5 wei ght
percent to about 20 wei ght percent of said copolyner, a
hal ogen-cont-gj.ni : . Of . CL2 - i
a CA 014 Th o B SRR B i e bost Gni e RGBS GG Wbl
consi stdongstdfg eittathionackpetolintgald didhiness thBebeof ; a natural or
synt hetic rubber conprising at |east 50 nol e% of di ene nononer and
sel ected fromthe group consisting of polyisoprene, polybutadiene,
pol y(styr enemco- i I rene- byt adi ene-styrene) bl.ock
Copol yrir o BRI MhSH] BRE AP KLE R G LT Pl Sy feast
cl ai m 2%e\0hBfighgens ahdate@t Heiccalgrat@si n is selected fromthe group
consisting of nylon 6, nylon 66, nylon 46, nylon 11, nylon 12, nylon
610, nylon 612, nylon 6/66 copolyner, nylon 6/66/610 copol ynmer, nylon

MXD6, | on 6T, ny)on. 6/ 6T ,copol r. n n. 66/ PP_copol r | o

561 PPS opol Ve it 2 1 ERE T UEhim, s BPid Pt S Grelfiiion e Rrtoer
t er ephtdaalpaike aPaddievYdIe&l 6P habd) ConsR@hY & YSBERs, plasticizers, reactive
t er pht hal at e/ pol yet hyl ene i sopht halat e copol yner, pol yacryl ate,

pol ybutspftensss, anperidertstaatiodongufs.corosagsing bidsoagki § ensy andpoixpuyss/ttepf.ene
di i m de di aci d/ pol ybutyrate terephthal ate copol yner,

pol yacrylonitrile, polynethacrylonitrile,
acryl onist i I'TeSdonStBNEIGARS LR, IRERR FoyhRNh tartirk /1Rl §4018 3ARP by ABfising at
met hacrylonitril e/ styrene/ but adi ene copol yner, polyneth

met hacrigdshbes flpsl pemegtiomprenesiopl laye, is enhypherheerviaygr| and ceidatager comprising
pol yvi nyl, al.cohol, .yinyl al cohol/ethyle copol r, polyvinylidene
chlorid%{lﬂ%ﬁgv?%V#%8%¥3f?H@?;68?§W?%@W?€8P§8‘H§F‘dene copol yner,

vi nyl i dene chl ori de/ net hyl acryl at e copol yner, cellul ose acetate,

cel lul ose acetate butyrate,

pol yvi riyil i délrref domstriation pd] ojaimny WHetmn iseid, thenyopldstic ofdinoomporept énsslected

Lot raf Lot ogLhyl Shel SLgL ene CORRL IR £SO & RO 953

polymethacrylate resins, polyvinyl resins, cellulose resins, fluororesins, imide resins and

, .ar]d :
ynitrile resins,
mixtures thereof.

15.  The construction of claim 14 wherein said engineering resin is selected 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, polyacrylomtrile, polymethacrylonitrile,
acrylonitrile/styrene copolymer, methacrylonitrile/styrene copolymer,
methacrylonitrile/styrene/butadiene  copolymer, polymethyl methacrylate, polyethyl
methacrylate, ethylene vinyl acetate, polyvinyl alcohol, vinyl alcohol/ethylene copolymer,
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27. The article of claim?22 wherein said thernoplastic polynmer has an
equi libriumwater content at 100%rel ative humdity of |ess than
about 0.1g per 100g polyner or a nolar water content per pol yner
structural .unjt of |ess than about 0. 28The article of claim 22

1.
wher ei rPobaiieylidges cBloride: Pelyyiayle phletide r viadschiondn/vingidene| chéiaride eqpefmer,
the gr | &1L I n I S [
o UGRS3 0 AR, TS B YPASL e,
acryl i gelyvinylidescar boflseridt, ene pelyyiiel S anfludride, ur es pblpetleiludhElflene,
article of claim?28 wherein said thernoplastic [ayer conprises |ow
densi t yetflupsqaiplensicthylony copplymgr.tarematicopolimifies, o mintengs thegeifpr i si ng
an adhesi ve conposition or adhesive |ayer situated between said
substantially hydrophobic thernoplastic |ayer and said fluid

per neatlieon PrievesHsiregtidnaye tlaim 3|1 whiRen ahidi & Rafif ore! dbdtbBEr WH@PSIdAt B is
sai d adhesive conposition or adhesive |ayer conprises at |east one
pol ynerselgeted ofomy itk greve caossisting mft netugpl otbbero nyinthetia gpalyisepreea trebber,

onomero SRR R aPR: SV ARl E bR, PR Bopy e fuber @R

copol yiBii¥e-Biddidh hibbes (YBRY,88ldrogdRated NBRI Hyldfd Rnftbd GBR; Na3enth&bSiiBhe

sai d adhesive | ayer or adhesive conposition’is about 1 mcron to

about XHensi meoemern hibbkr (EPDM), ethylene propylene rubber (EPM), maleic acid-modified
cthylene propylene rubber (M-EPM), butyl rubber (IIR), isobutylene-aromatic vinyl or diene
monomer  copolymers, brominated-1IR, chlorinated-IIR, brominated isobutylene
p-methylstyrene copolymer, chloroprene rubber, epichlorohydrin homopolymers rubber,
epichlorohydrin-ethylene oxide or allyl glycidyl ether copolymer rubbers,
epichlorchydrin-ethylene oxide-allyl glycidyl ether terpolymer rubbers, chlorosulfonated
polyethylene, chlorinated polyethylene, maleic acid-modified chlorinated polyethylene,
methylvinyl silicone rubber, dimethyl silicone rubber, methylphenylvinyl silicone rubber,
polysulfide rubber, vinylidene fluoride rubbers, tetrafluoroethylene-propylene rubbers,
fluorinated silicone rubbers, fluorinated phosphagen rubbers, styrene elastomers,

thermoplastic olefin elastomers, polyester elastomers, urethane elastomers, and polyamide

clastomers.

17.  The construction of claim 1 wherein said at least one elastomer component B is
selected from the group consisting of a halide of a C4 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 butyl rubber, and brominated
butyl rubber.

18.  The construction of claim 1 wherein said elastomer component of said fluid

permeation prevention layer is substantially fully vulcanized.
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33. The article of claim?22 further conprising a second substantially
hydr ophobi ¢ thernopl astic | ayer between said fluid perneation
prevention |ayer and said first elastomer containi ng layer. 34. The

articlegf ohai m t%u{t}brcrilt @Iefélaﬁ? BPLLS f?lgs L a%?fig agt?c é%?éh %81% Bt group

adheS|ve | ayer g Ween sard sy

t her nophasittiy detkylegnbomepdlyhedsséth@es tayoymEo) nlbau dﬁn@ﬂy b@lfy@ﬂhylené 51near

The article of claim22 substantially in the formof a hose.

pr ocesdowadensighpplyathylegeahigh elgnsit eolysthdens mnilenerayrane é@R@éﬁ@ere B@ﬁtﬂﬂ?-

cont ai nj.n ne nd an.i nnerl
 mnor it C eSO RS ERD B R b BRI hEVRD Bobi, epytene-
provi dld&&n@@op(ﬂméﬂ Afdenixdta¥ethef@FPri sing a subst antially vul cani zed

hal ogenat ed i sononool ef i n-contai ning el astonmer dispersed in
particulate formin an engineering resin, said innerliner |ayer

e 19 B SR T S T BB R e v

Young' SraBigidh temSratlied T Ocméf%an about -20(°B) providing a first
thernoplastic layer in lamnate relation with at |east said |ower

surface of said innerliner |ayer, said thernoplastic |ayer conprising
a filmform sem -cCr al.l.in bstantlall hyd obccarb
chain ot ynéﬂ%hﬁ%sﬁddéo%log Jaim g‘nﬁﬁ%n qnél?ﬁ'fé‘? r@é g‘é{ er| 8%§" N
about -2fhiesitiBRBetaign @ahmopﬁal@la &aHb khilrad aﬁr%yyﬁ{esﬁm{:ﬁ@%&ﬁfon% }00%
relative hum dity of less than abou 0.1g per g pol yner or

wat er content per polynmer structural unit of |ess than about O.1;

(O cog acti t.h]g upper.surface of said innerliner |ayer with said
carcass“el e PO REL urt her | ani nated structure; and (D)
heating and (fgr mmsﬁlgygcbgl?dgﬁ%%qﬁ glgﬁgagg spder pressure to the
desired shape'of a tire at ture of ?rom about 100 C to about
250 C for a (Bérl adseobnd layer sarhpiiging atdynamsalig tvahiahizkd wllvyof anicnginsair
structure. hod of gé aiﬁ 36 further conprising a second

The
t her nopl ast .fesw avg? C?HP YUt Hap 4 andrf REF3- AKX NEcspRid Secopd fyer lypving
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said fluid perneation preve on layer; n sail erno
| ayer and santbonatless spadymbothving a glass transmon temperature, Tg, of less than

about -20 °C, and the polymer has an equilibrium water content at 100% relative

humidity of less than about 0.1g per 100g polymer or a molar water content per

polymer structural unit of less than about 0.1;

wherein said upper or said lower surface of said second layer is adjacent said first
layer, and the other of said upper or said lower surface of said thermoplastic layer is adjacent

a fluid.
23. The article 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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38. The nethod of claim 37 wherein said adhesive | ayer conprises
epoxi di zed styrenic bl ock copolyner. 39. The tire of claim 36

sel ected fromthe group consisting of tires suitable for use on

aut onobi | es, trucks, construction vehicles, recreational vehicles and

farm veld cl eBre arlfigle of caaddawvberein sad Eisvdeyes iekagtomer duselected &am thgyaoup
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havi ng an upper and a | ower surface, said | ayer conprising a polyner
conposi tion having an air gfrneation coefficient of about 25x1042 cc
cml cn 29ec cifiagartiele of@lapn Gt whersin send) fiast Yeyen glastomsd u$ sdeaséd Eoouthe fgroup

MP. b 50 id pol it i sing; (A
Voast _ FOsirear afitbast abiaBing ARl ERREGHET SR hoppbpolefth and a
CONMpPoSidatNilkyeiyrede, |saRS baﬁt\ﬁkﬁ&gfeﬁ@p&caﬁﬁﬂsﬁl QBbit 0FPEBRNheRaN! B ABut

air perneation coefficient of about 25x10-12 cc cmicnR seC cnHg (at
30 O &0 weight peneentiofygaich gorelymeh b liglogén-ponteiningaanddn chvReymehoth Cr és O

conponent_i s ected.fromthe.qgroup cansi sti of .pol yam de resjns,
ol yes tam el i brior ru Qe odbshiely bR R E oSy of
pol yVi Rlorn@Shidghing Shd HiRBRsBELHS a dabltOr ' SAiHREe lrl%i)@_r b%ﬂﬁsiﬁ%% geﬁst 50

a
and (B) at |east 10% by wei ght, based on thé total weight of
pol ymemae¥p®fi dicon, moforagr hedsiclatrd dtoasttberegroup nponiting hatv ipolyisoprene,

air per tiaon coeffjcient of re.than about, 25x10-12 c nm.cn? sec
erig ( 0TS en B SV aR R s k=P O CHBPE RO e “cappbarer

el ast OB AIPRENHd thnied Befpsd fromthe group consisting of diene
rubbers and the hydrogenates thereof, hal ogen-containing rubbers,

silicone rubbers, sulfur-containing rubbers, fluoro-rubbers, hydrin
rubbers, acryl rubbers, ionomers and.thernop]astic elastoners, the
total dfount Asmﬁls)ofz?la%rhggc% slﬁefrﬁf} G%&meadg@gtl}%mdérﬁﬁ@ﬁ@ﬁtﬂ?@)thﬁﬁ?}ﬁ’
not |e : 5ﬁy9q 09 i t i i

pol ym%ﬁ%%&%& ti o$nl3 8 é%ﬁﬁ/’eﬁ%gﬁ g?:@’?gnrrg? ’ Itlo(?rnpgg’e 10‘?'%31@’?? 1@? gg%rrgdeodl
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methacrylonitrile/styrene/butadiene  copolymer, polymethyl methacrylate, polyethyl
methacrylate, ethylene vinyl acetate, polyvinyl alcohol, vinyl alcohol/ethylene copolymer,
polyvinylidene chloride, polyvinyl chloride, polyvinyl/polyvinylidene copolymer, vinylidene
chloride/methylacrylate  copolymer, cellulose acetate, cellulose acetate butyrate,

polyvinylidene fluoride, polyvinyl fluoride, polychlorofluoroethylene,

tetrafluoroethylene/ethylene copolymer, aromatic polyimides, and mixtures thereof.
27.  The article of claim 22 wherein said thermoplastic polymer has an equilibrium water

content at 100% relative humidity of less than about 0.1g per 100g polymer or a molar water
content per polymer structural unit of less than about 0.1.
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41. A pneurraﬂti c tire as clained in claim40, further conprising an
adhesi ve conposition or adhesive | ayer between said thernoplastic
| ayer and said fluid per nmeation prevention |ayer. 42. A pneunatic

tire as _clained i.n clai m40, further conpri si ng a thernoplastic Iayer
in |am?f$at e The %ﬁl%ﬁfﬁ}aﬂﬂ 23 twhestin sy sermeplestic Byer cosanrigey mAelyiichaqlected
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havi ng }@nﬁipagrsnetrr ariyldn@n coIRaEs] Wrarenity, vidyld, esﬁﬁﬁmnﬂ@&@b&rborﬁg &ene
and further conprising an adhesive |ayer between e thernoplastic

| ayer IH%EHWEﬁég?F@mPﬁéﬂ%E%§? surface of said innerliner |ayer and
said carcass layer. 43. The pneumatic tire of claim42 wherein said
adhesi ve | ayer conprises epoxidized styrenic block copolyner. 44. A

pneunatioc tiTiR aSickd af RAm DS GhiddrBin46hidBERIODISHE JayP NdRRRREs (dv (ddhsity
is at least one polyam de resin, and said conponent (O(B) is at |east

one br adlyeghydenst ai ni ng random el ast oneri c copol ymer of a C4 to C7
i sononool efin and a para-al kyl styrene. 45. A pneuratic tire as
clainmed in claim4l, wherein said adhesive | ayer conprises at | east

one pol3yrer mla@ﬁ@re@ftsraﬁmztzrrﬁrtgé%;ﬁﬁn@ zﬁltadhgs@é c&hﬁwﬁaﬁo@mhw layer
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31.  The article of claim 30 wherein said adhesive composition or adhesive layer
comprises at least one polymer or copolymer selected from the group consisting of maleated
ethylene copolymers, epoxidized ethylene copolymers, ethylene ionomers, ethylene acrylate

copolymers, ethylene vinyl acetate copolymers and mixtures thereof.

32.  The article of claim 30 wherein said adhesive layer 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.

34.  The article of claim 33 further comprising an adhesive composition or adhesive layer
situated between said substantially hydrophobic thermoplastic layer and said first elastomer
containing layer.

35. The article of claim 22 substantially in the form of a hose.

36. A process for fabricating a pneumatic tire comprising a carcass element containing a

high diene rubber and an innerliner layer as the innermost layer of said tire, comprising the

steps of:
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(A) providing an innerliner layer comprising a substantially vulcanized
halogenated isomonoolefin-containing elastomer dispersed in particulate form in an
engineering resin, said innerliner layer having an upper and a lower surface, and an air
permeation coefficient of 25x107% ccrem/cm? sec emHg (at 30° C) or less and a Young's
modulus of 1 to 500 MPa;

(B) providing a first thermoplastic layer in laminate relation with at least said
lower surface of said innerliner 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, and the polymer has an equilibrium water content
at 100% relative humidity of less than about 0.1g per 100g polymer or a molar water content
per polymer structural unit of less than about 0.1;

(C)  contacting the upper surface of said innerliner layer with said carcass element
to form a further laminated structure; and

(D)  heating and forming said laminated structure under pressure to the desired
shape of a tire at a temperature of from about 100° C to about 250° C for a period of time

sufficient to substantially vulcanize said structure.

37.  The method of claim 36 further comprising a second thermoplastic layer in laminate
relation with said upper surface of said innerliner layer, said second 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; wherein said first
thermoplastic layer, said second thermoplastic layer or both are in contact with an adhesive
composition or adhesive layer between said thermoplastic layer and said fluid permeation

prevention layer, between said thermoplastic layer and said carcass or both.

38.  The method of claim 37 wherein said adhesive layer comprises epoxidized styrenic

block copolymer.

39.  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.

40. A pneumatic tire comprising an outer tread layer, intermediate sidewall and carcass

layers and an innermost air permeation prevention layer:
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(i1)

41.

said air permeation prevention layer having an upper and a lower surface, said layer

comprising a polymer composition having an air permeation coefficient of about

25x107"% cc em/em? sec emHg (at 30° C) or less and a Young's modulus of about

1 MPa to about 500 MPa, said polymer composition comprising:

(A)  atleast 10% by weight, based on the total weight of the polymer composition,
of at least one thermoplastic resin component having an air permeation
coefficient of about 25x107'2 cc cm/em? sec cmHg (at 30° C) or less and a
Young's modulus of more than 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 least one clastomer component having an air permeation coefficient of
more than about 25x10"? cc cm/cm® sec cmHg (at 30°C) and a Young's
modulus of not more than 500 MPa, which elastomer component is selected
from the group consisting of diene rubbers and the hydrogenates thereof,
halogen-containing rubbers, silicone rubbers, sulfur-containing rubbers,
fluoro-rubbers, hydrin rubbers, acryl rubbers, ionomers and thermoplastic
elastomers, the total amount (A)+(B) of the component (A) and the component
(B) being not less than about 30% by weight based on the total weight of said
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 (A) in said polymer composition; and

at least one thermoplastic layer in laminate relation 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, and the polymer
has an equilibrium water content at 100% relative humidity of less than about 0.1g per
100g polymer or a molar water content per polymer structural unit of less than about

0.1.

A pneumatic tire as claimed in claim 40, further comprising an adhesive composition

or adhesive layer between said thermoplastic layer and said fluid permeation prevention layer.
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42. A pneumatic tire as claimed in claim 40, further comprising a thermoplastic layer in
laminate relation with at said upper surface of said innerliner 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 and further comprising an
adhesive layer between the thermoplastic layer laminated to the upper surface of said

innerliner layer and said carcass layer.

43. The pneumatic tire of claim 42 wherein said adhesive layer comprises epoxidized
styrenic block copolymer.
44, A pneumatic tire as claimed in claim 40 wherein said component (1)(A) is at least one

polyamide resin, and said component (i)(B) is at least one bromine-containing random

elastomeric copolymer of a C4 to C; isomonoolefin and a para-alkylstyrene.

45. A pneumatic tire as claimed in claim 41, wherein said adhesive layer comprises at
least one polymer selected from the group consisting of ethylene acrylic ester terpolymers
comprising at least one of methyl-acrylate, ethyl-acrylate or butyl-acrylate; and at least one of

maleic anhydride or glycidyl methacrylate.
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