10

15

20

25

30

35

YR, EXOC-R718/ PCT - 1 - DESCRI PTI ON LAM NATE OF
THERMOPLASTI C POLYMER COVPOSI TI ON HAVI NG LOW Al R

wekivasBei | TY AND PNEUVATI C TI RE USI NG SAME ASPCTMNERR06/000588

LI NER TECHNI CAL FI ELD The present invention ¥BlBKeS-R@18/PCT
a low air perneable | am nate -ofl & thernopl astic

pol ynmer conposition and a production process thereof

as well as a pneumatic E;éﬁﬁ#ﬁ%&g¥EEF above | am nate

as an inner |iner. BACK I NVENTI ON

Reduction of fuel consunption is one of the biggest

teCh”iCmLAMEﬂK%ﬁ'dﬁ‘%ﬁﬁﬁﬁ@@ﬂﬁﬁ%ld*%d¥¥MEéﬁchbéeIT10N
t her e have—beermr T ncreasrngl btrung demnands Trede for

t he reductlﬁﬂVQNGtHQW\&iﬁﬂj RAfE (AT | BNEUMATRHEC
i nner surface of TappNELFRG! Salkr At yRiveal Lyyhas an
inner liner conprTsSing a I ow gas perneation rubber
such as a butyl rubber or a hal ogenated butyl rubber
SOTESHNQcﬂ@iptgLD a constant tire air pressure A
hal ogenat ed but rubber , . howev

hyst er e$f'§ p5§§%n5nanyﬁgFé?8rgeiﬁﬁsﬁaﬁ|Ss| ﬁg gdg pgrmeable
|nlhhenaneebfsartaeEmbpmbetlofpbhgmearca&@oBayepnaﬂ@d a

t he_inne h n_.c r
e St o B
rubbenglayera%pwb dem@nﬁtalaﬁgww tthnere 1dafear-mat i on of

thg ?%&%@ I@$e&HEa@gVE§9&@&ore there will be the

pro% emof an increase of the rolling resistance.

Accor di Rghyctiipngehefarl gorgbperiscnede @l o &hs diggest

rubbeh Wbh %h%%%lllﬂyeh%6%§b§lb%33 ings @%&eragse%rs, there

bet ween_the inner |iner pically alogen ted but
nmm%wwwﬁw%ﬁm@%n %5%

t oradhere ohheft Whe weight of pneumatic tires.

The inner surface of a pneumatic tire typically has

an inner liner comprising a low gas permeation rubber
such as a butyl rubber or a halogenated butyl rubber so
as to maintain a constant tire air pressure. A
halogenated butyl rubber, however, has a large hysteresis
loss, and therefore, when rippling occurs in the inner
surface rubber of the carcass layer and the inner liner
at the intervals between carcass cords after
vulcanization of the tire, the inner liner rubber layer
will deform along with the deformation of the carcass
layer, and therefore, there will be the problem of an
increase of the rolling re81sEance Accordlngly, in
general, a rubber sheet called a tie rubber with a small
hysteresis loss is ihterposed between the inner liner
(typically halogenated butyl rubber) and inner surface
rubber of the carcass layer to adhere the two.
Therefore, in addition to the thickness of the inner
liner of the halogenated butyl rubber, the thickness of
the tie rubber is added and the thickness of the layers

as a whole exceeds 1 mm (i.e., 1000 pm) which in the end

causes an increase in the weight of the product.
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Therefore, in addition to the thickness of the inner
liner of the hal ogenated butyl rubber, the thickness

w@Roovg132i e rubber is added and the thickness PET/URID06/000588

| ayers as a whole exceeds 1 mm (i.e., 1000 mm ) which
in the end causes an increase i2n-the weight of the
product . Techni ques have been proposed for using

vart ousp OBt hals, h%@?t %%eér 94085 PELIRE! bARious

rubber suc a bu e Inner Iirner o
threaipaeuarhs»cmsteadl:gf exémlgasmﬁamég‘élesaawhéér such as

Paéeﬁﬁt§?b£ﬁﬁﬁékon & ?ngyﬁnég 1ﬁﬁe§18§1tﬁbsﬁh@§%§tlc tire.

coating the 1 nner surface of a vulcanized tire with a
soF@Fi @vﬁalaplav spaP3RBReoExaphRAdt FRCPBEI Rybddertisn

pol K¥kO¥:) Iﬂsnemhb@ﬁs@emg@wéagedoaehy@st@e A@8kl, surface
ﬁéan1de resin EaV|n geiﬂﬁatlon Cﬁgff|0|ent £
fsYahdardzstarey /WHF s@c °nthigy BF fofProréec™ ©
théﬁnﬂﬁe%1&0réalab 8Qchaasd polyvmnylﬁﬁaneSGhXoi@dES at
of 0.1 nmo I e .que .
d|§%FB§%E ?npﬁiﬁ ggg EﬁgﬁFneaoég? ﬁ%a l%% an air
(kaﬁhﬁatmbn é@e%fi@iedésdcmﬁeésmﬂmdanmn@tatebﬁemrﬁgc mmHg)
r of as eti reS| havj ific
E?Foﬂoﬁ%e%998| ﬁgthe n%g %#%u%?%r@%¥?ayhan
Sugéaszel@*ﬂtae ,eap@asa?toa dhe-ies &f reunt enesti Béss.
surface of the_inner I|ne§ of .the vul cani zed tire %
A %n atent

keepi ngThRe tERPBRABSs AdFCLRECLY ARhEPPERPES F*EBVER

|aYﬁbl&@aelénﬂﬂRQkokassNobun7Lb&76med§&bmdbbBr@rov1d1ng a
descri bed iiathis ubl i .has rob [

th e .
adnEEPyENEsA o8P 7L 8. PuBHGT ‘RhilCo AORGL e 1gg 4 “pecific air

Fupébmeatﬁbereobﬁfuheeﬂefentthbannnbe cnmemMﬁanantial

| ayer -LS |nfe [ istur n At el
re PgFgﬁge Eba gﬁgggg né%aﬁpneghé%?eﬁgrggg\|ca%F&ﬁl
(KskafﬁcNoofStB@OB@iedlQ@h@gegfhah@gawép@m1zﬂdtqiie and

inﬂggpﬁgpf@ﬁg %klk&%eg'r%f(uﬁbnggﬁta%@&%n&@@@ﬂIabverlng

orination solution m ne sol ution, or
i odbmerssbubi-nyand Lkes f BRF hicaPpelyRed o itiise described

(thi,ckResspoh110aQ 020RalMp)yo8liems in the adhesiveness of
the rubber and synthetic resin. Further, there is the
defect that the inner liner layer is inferior in moisture
resistance (or water resistance).

Japanese Unexamined Patent Publication (Kokai)
No. 5-330307 discloses halogenation of the inner surface
of the tire (using a conventionally known chlorination
solution, bromine solution, or iodine solution) and then
forming a polymer film (thickness of 10 to 200 um) of
methoxymethylated nylon, copolymerized nylon, a blend of
polyurethane and polyvinylidene chloride, or a blend of
polyurethane and polyvinylidene fluoride over the inner
gsurface.

Further, Japanese Unexamined Patent Publication
(Kokai) No. 5-318618 discloses a pneumatic tire having a
thin film of methoxymethylated nylon as an inner liner.

According to this technique, the inner surface of the
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nmet hoxynet hyl at ed nyl on, copol ynerized nyl on, a bl end
of pol yuret hane and pol yvi nyl idene chloride, or a

whk@msise3 pol yur et hane and pol yvi nyl i dene fl uoPCHESIHVE000588

the inner surface. Further, Japanese Unexam ned Patent
Publ i cati on (Kokai) No. 5-3186I8 discl oses a pneumatic
tire having a thin film of nethoxynethyl ated nyl on as

an_i nner I|ne t ; [
STobIRE" heBeLs SERRrEG Soblls Lechnbduey e bpe
sokutil ehonr Oérrmeéhgﬁymfethﬁflhbgginﬁvhyrlaﬁéé B0 1&8d then

th@u&b%ﬁlkgan ¥u£ﬁénhﬁﬁgr°§ukhgcbn8§rtﬁBrEQQ% %%t%&e

tire after vulcanization is sprayed or coated
soVul FeRisrtéRll $PoRPERYREt REXFRBERG WEEH ﬁyﬁ@%UFdon or

prengs1@np8§uaakhéxyméehyhatbaeﬁ 1BHbkbC poaRE s
well, in addition to the defec

% t he poor maé r
r eBREYBAE&CoF1ERe t RPN CREFREPY ﬁéF@tﬁgnﬁh@Sdg gt 3 a
di kheubiby to ﬁﬁénﬂéﬁébﬁgotﬂnther poby abtehe rkidimtance of

t hi ck : th J d.P
PUBEECSE Bt KORAl FREC 6240587 CREE hn Cox amird FUEY 17
ofmainubuhhageunﬁfbwmhayln@ ahboﬁaémrtpepkaasﬁon | ayer
compri skNg:AcRol ¥ubake ls'ed%ﬂg xS AERdSEELD urf cation

0 n1an ve

et hyl ene "=vi nyl copo yner an adhes
Iaj&pka@hpﬂged6oﬂ030§ohyﬁl@ﬁlﬁxﬁmpﬁ? af aisepledt ioc multilayer

pol-yap ﬁsvahg% %waaeel yuLekhaRe Al 1 Lbeas J Ia_ds,rmg a

perneation_preventive | ayer of the tife. In
sy BPHy Ihphé dene ?héowéweaﬁﬁlﬂepﬁeapu@ﬁhw3§@@1W%ﬂ&% alcohol

f'%&b%&?h&% @&dmtagdfbbnhaﬂaaebetuag&reé@@@@s@@.QE a
contraction of he materi.a en the tire 1.s.1n use,

an8°LKGd eEhB FFF@'SBP1?§19 FﬂﬁePOEXgﬁéﬁgsglﬁﬁbxéﬁiﬁbd
PapentulPebhbeat fanm Kkekahe bor @eaaééﬁaomr@@@mmnuﬂvs layer
o BhetahckS | ML ISl SRPORIIy L8 sow iz
copelryretioh Cédyee CaAcksomdeadléfliity amd the film cannot
g k?% %Sﬁ%i%%ﬂ%%j%B%%r%%kg%% %%a%%e %A@é%ﬂéf“wﬁah the
tire is in use, and thus the tire splits.

Further, Japanese Unexamined Patent Publication
(Kokal) No. 5-508435 proposes the use, as a tire inner
liner composition, of a composition comprised of a
halogen-containing copolymer of C;, to C; isomoncolefin and
p-alkylstyrene containing carbon black, a plasticizer
0il, and a vulcanization agent for the tire inner liner,
but the inner liner has an insufficient air permeation
coefflclent and is not sultable for redu01ng the weight
of the tire further.

Thus, the material for forming the gas barrier layer
used for the inner liner of a pneumatic tire etc. is
required to have flexibility and a gas barrier property,
but no material has yet been presented which has both of
these properties.

Generally speaking, a thermoplastic elastomer
composition which is composed of a thermoplastic resin

component as a continuous phase and an elastomer
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oil, and a vul cani zati on agent for the tire inner
liner, but the inner liner has an insufficient air

w@eonestsedn coefficient and is not suitabl e foPCT/US2006/000588

reduci ng the weight of the tire further. Thus, the
material for formng the gas barier |ayer used for
the inner liner of a pneumatic tire etc. is required

to_have xi_hi g r AR
mPOTERr g her BYeRP0rRaBRaltl AhE, L IATERY arp deat pare
t he§etpeopdrsicemer @emepalemz dpeakiong,~ lankieer opilagstiized)
e'ﬁago b GOBReS! bhgacyhich ?ér%%@&%%%@ Qkr3ved from the

th er nop astic resin conponént as a conti nuous phase
an@lastensst 6REPEBRPENEAL Chis hasdPspersdd Yphass gx@ssylinked

whiightak %@%t BAHL @tlet B@ ehasteemoparRenNeNtrdsS n
cross-lin vulcanl has t he rE€¥Fr el asticity

peFPEPR&ﬁEE dermieg Fﬁsnppﬁglawgyﬁo S€omFGReE whi ch
hath@&ﬁ@%&bﬂs&i1F@QEIyCmO$§eHI aked Ihﬂg’{hl‘llieen@&tfataﬂda, whisggre it
to t t he astic_resi,n ¢ nen rmn
coWFE%ﬁoﬁ?dgﬁggg megafh B&dthegggﬁﬁgyﬁpg Plry Zmbt : E%ﬁﬁ?%ﬂlﬁftlc
hi ghaseoperatompostieien havehnys thie decpeesed wtducture has
Co I I [

@%%q%gg&a%ge%%@%”%t guc;ﬁ 1% a%to%ﬁtl%%g?;y @ ssing

rsed s ur e has eristic
oft@ﬁ@@ﬂ@ﬁ@Sf@ﬂmaﬂa@ntbytbp®@e§§l@éaﬁ§GW@|@@@ﬂQmmﬂﬂnﬁalnlng

totk%°§%o§%r%ﬁ%§tb%sawghh%aﬂﬁbgﬁa&%k%gxthe properties
of a vul cani zed rubber. Therefore, a thernoplastic

el ast onBReE6FPFSi t PolhRETOPRE St SWiEG BES Composition has

adyaat mqow'ie@ earpar adveinithged GaRinZ edmijaller wikh a
separat e vul canléatlon process is not required. (2)

r eCYPACPRG 266 ENEPFEGduct s and the scrap produced
during the progepsiragcartlpessizbitd on( Prddeght e ngtof
t he wei, i s possible. Anmong these, in particular, a

et o

(2) recycling of the products and the scrap
produced during the processing are possible.

(3) 1lightening of the weight is possible.

Among these, in particular, a thermoplastic
elastomer composition (where a part or all of the
elastomer component forming the dispersed phase is cross-
linked (vulcanized)during mixing with the thermoplastic
resin which forms the continuous phase and is dynamically
cross-linked (vulcanized)), can in particular give a
product superlor in the mechanical phy31cal propertles of
a rubber elastomer, re51stance to compression set and
resistance to oil and can be used, instead of
conventional rubber, for auto parts, building materials,
medical equipments, general industrial materials, etc.

Relating to this thermoplastic elastomer
composition, the present inventors previously proposed
and filed an application (Japanese Patent Application
No. 7-150353) (i.e., Japanese Unexamined Patent
Publication No. 8-259741), for a polymer composition for

a tire having an air permeation coefficient of not more
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el astonmer conposition (where a part or all of the
el ast onmer conponent form ng the dispersed phase is

wee@3ssizeked (vul cani zed) during mxing wth tPeI/US2006/000588

t hermopl astic resin which forns the conti nuous phase

and is dynam cally cross-1|inked (-vul canized) ), can in

particular gi ve a product superior in the nmechani ca
¥S|cal properties of a 1 ubber asto resi stanc

BoRprasti ofl sete” AT it i e Hetulus of
USEdtolBSDEMQaOWhQGhVEEtsopaklbubbﬁrthéoba&ahcepaftshe air

di cal '
TRGSET AT ChaPeLy SPET Bt KRBT oY ALt SoEraCabiLicy as a
thpohmeHstompebasuonefocoapbsrebowbltheCpnebenused to
 TYEBRELS cRLOYEAURLY o @feﬂgsegﬁgvdegggggggg ZRPLLRBLLRA of a

(Japanese I'cation
Japéﬁeéeo@nexénﬁnedlpaﬁ@ﬂvnpubfi@ath@ﬁmﬂ@ agtisorggin

L Chs PO YA FOPRRBLLL 9] Shesel bl ke o Regt cran

x 10~12 cc

crmErerlQel@ cct chgcahds e Youin' androd uf eenaf s Imedubey of more
MPa, Whi B0l frSUREHI A s B@c&@§cb§heﬂﬁﬁ gf %%eeQb%tomer

perneatlon preventive property and the flexibility as

a p@mpﬁeenéohggg?a f@ﬁ fiéaft aetfmfeétlm @@Eééﬁ%@n&s@é fiere

re e | ﬂﬁ?; |

ofggaﬁlgﬁd 2ﬁba 5C20|&P§maﬁ%ﬁnt ern%%?ggpgsﬁgdulus of

r esph mavenghan.amﬂ peéeneat i on coeff|C|ent of not nore

than 255x.10% [ n

rmdulusT %% rep% an f%%gb%sgﬁgﬁﬁ oea %b%%?fxgﬁgggﬁngflon as

anaebadYBREr COPRPEAEAPThAPING ﬁﬁrﬁur%yé wEer oyged as the

CO%EBEQ'@EEleOEDB%hEQaﬁl%5pér%Qa%%o%Cpﬁﬁ%ﬁ%ﬂﬂiv%EQayer of a

cnHg and a Young s _nmodul us of _not 6ﬁpan
ThPEeHFg5ESe & 1EEmpES S@npﬁﬁﬁ Lgms %ﬁY%&?%ﬁ with
POIthﬁeﬁ:u‘b@)léﬁoilatyleQﬂ wher natt Lsneflbuten\mhmws etheas t he
inper lin r ot er.air perneatl entlve | ayer
of CReBMR o Bl h GNP e P g T

adhesi ve“lme&&ew t Ithteh@reulelmm inspart owas anxga@ld fiinc irerstearch
%h th%e the air permeation preventive property in the
above polymer composition for a tire even more effective
and proposed and filed an application (Japanese Patent
Application No. 7-55929) (i.e., Japanese Unexamined
Patent Publication No. 8-244402), for a thermoplastic
resin composition for a tire forming an integral air
permeation preventive layer by extruding a blend of at
least two types of incompatible thermoplastic resins in
the process of which one thermoplastic resin component
among the thermoplastic resin components is not finally
dispersed but is dispersed oriented in a flat form due to
the shear stress at the time of extrusion as it is
incompatible.

When this thermoplastic resin composition is used as

the air permeation preventive layer of a pneumatic tire,
since it is a thermoplastic resin composition, a

sufficient air permeation preventive property can be
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t her nopl astic el astoner conposition alone. Further,
the present inventors engaged in research to nmake the

w@reo7pgrspeat i on preventive property in the aboR€r/US2006/000588

pol ynmer conposition for a tire even nore effective and
proposed and filed an applicati®@n (Japanese Patent
Application No. 7-55929) (i.e., Japanese Unexam ned

Pa%%%%lﬁ%%!'%@k'%%ﬁ@owa% %%%4%%kfuc1%5tat&h§£fgﬁié¥gﬂﬂiy

tire formng an inte alr

peﬁ@@étfpén theedreiibd Uidye ey d@%tahaduw aifreesgfeqt to

| eqgte e 1- tfm%u%f Iﬂac ATRA! hles-el %rs”‘%@i@%ﬂéblfe@@dﬁ an
in the process whi one thernoplastic resin

corpERéht CaRBitg a@ﬁﬂ@%w&% Fattihe Hh@s.rhl%ﬁol@éfﬁrs wigh the

NOt: hieh-aloll ¥ s@ii P elesach m&nposslc&llwle@s.ad@rl ented in a
flat forgduetoth she ress\@tgthetlkﬁe of
ext rusi gMUgs AL R/ " G Hi% <rown a

t hemmb@ibjstlmesaLamrmslddn@mslﬁlmed tesritriee aai r
ation preventive er _of .a_pneunnti.c tjire
P PE Bl abre s e Bl & Shr bl S and
a| rnpelgsaomer wospamente agr ep ehtsperamed avistss ,nedl,ld:hjthas
th| ff.i.cl e te ficci ent]
flexi é@% {%ﬁ%s%élcf&&ﬁ)ab’% tﬂe%:i{bl% r e?&ec%b t gﬂ#%xsuér&f

fattm@l;r@oml@sém@hlmr eanﬂa@rtaﬁvée@r GPIngFADf i the air barrier
I NleicentradResingness Wl s, r ubhgrayercmidd is

the therndpl astic _resin conposSition alane. Thus as
exFPeRed ABGFICRIRSTE G LIeIMTOTRAT sl adti enables a

el a&ty@&ethae@m@O% tga@mpelméJarﬂ;goal tﬂ')‘_a@‘v’&fﬂllaﬁé lt;Crd;%ﬁtW to be
on a I hUou Se._.an an el astoner
ComRoE: At e b e I TS hadl [ UggopLastic

eI aStisticher |cs>nfﬁo@djtbjce1 mambelammﬂﬂmq/ elasticity and
therrm | asti cal | abl es, contr |__of the.air

bar iy e?) p?cglpeﬂo?&or glzfs‘p’ﬁ‘[)l e eﬁq’rsoeﬁigr n({ Vghrcil'h §hables the
t heficgrmiag ilomowf & tlwerarppleasirioc hoesiabldo:moartd artlwm ch
Spgl%'g%t% );s%ﬂaﬁ&%{né%%ﬂég 1t IR5-RLRAL YL REEUENd U the

layers is not yet developed.

Other references of interest include: WO
2004/081107, WO 2004/081106, WO 2004/081108, WO
2004/081116, and WO 2004/081099.

SUMMARY OF INVENTION
An object of the present invention is to provide a
laminate of a thermoplééﬁic polymer"céﬁposition having an

12 cc-cm/com?- sec - cmHg

ailr permeation coefficient of 20 x 10
or less and capable of use as an inner liner of a
pneumatic tire, thus addressing the above-mentioned
disadvantages of the prior art.

In accordance with the present invention, there is
provided a laminate (C) of at least one thermoplastic
polymer composition comprising: a thermoplastic resin

composgition (A) having an air permeation coefficient of

-12

10 x 107" cc-cm/cm?-sec-cmHg or less, laminated with a
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formed integrally inside the layers . A thernoplastic

el ast omer conposition which has rubbery elasticity and
wa@2anw7ogi3eher nopl astically processed and whi ch PCHDE®86/000588

the formation of a | ayer having bondability and ot her

necessary functions integrally at-the outside of the

Iayers is not yet devel oped. Other references of

S e TR ARLE: g ot a0, i

suwMeiWs@f:w RYERPOPON AQO8bPects endt ke You@med st modulus at a

'nY%Eﬁ!Q%nb%rBQuEEO$Ed§ a Ly ke QhedikermRPl@sidess of
pol ynmer coiposi tion having an air perneation

coéf fpgieen oo heo thermopd gk tenfrefe is 6OBIRG oo edy 18
an% %apaQbe & aHdC s %ﬁf %%%ekkﬁ%%.%%é%ﬂyﬁﬁéﬂﬁ'd% the
tire, thus gdres& ng the above-nenti oned

di dacthiart-agds)ofist BO pr iLorarct.: chif cad esedanvBgwbrhlehe .
present invention, there is provided a |amnate (C) of
at | east one ther rmpl astic polynmer conposition
compiliAiLEgy. DESCREPHIPNaSF T HEe JINVERGHMGi tion (A)

having af ah sp%lre%%%b‘%rio(ﬁo%f fd (:‘L'ne%theOfclJaQH?é Wl 6110w,
cmcm?2 sec C or léss, lamnated with

at héensnestlee sorywer adonpsdi't ife ('BRedavineg damural
Vi @il t@f 120@ss %@%0c%%t%x&n@l%aﬁgwnﬁr%ﬂaﬁéﬁlé%Hﬁrw1se

a roomtenperature of 1 _- 40 wherein the

t hi ckned$ oF4 PEFei o lhd | ¥l e gine weight
Coréfb?,&la eoﬁlo(lé)cw%&ro wélghl;o umnemd duieraiifsepeiorral.i on
coeffici t he amn 2 xlolzcccm

2 sec cnﬁ-ﬁ fh1é3§'st lﬁ%lﬁ{f Of Dfgidin § the

| N\AENEEN [omet mo&ddemnmtu@'" amdl mart:kse:llnlz:lma et Wiiectword,
ol Gt A e SRRt Ares TR Tompaltes eant, o atbe e, "
ot Hévaniigw, "Ad imsdaidesr, é‘l r1' laidluﬁﬂ"e@mdar"mlgiﬂlgl%r'b and
\rll\ﬁitv% 1 AV RO HIRILGU! 3l MR @Hatu@k@%ﬂélﬁré@eifs, elements
or materials to which it refers are essential, but other
steps, elements or materials may be added and still form
a construct with the scope of the claim or disclosure.
When recited in describing the invention and in a claim,
it means that the invention and what is claimed is
considered to what follows and potentially more. These
terms, particularly when applied to claims, are inclusive
or open-ended and do not exclude additional, unrecited
elements or methods steps. _ o
In the present context, "consisting essentially of"
is meant to exclude any element or combination of
elements, as well as any amount of any element or
combination of elements, that would alter the basic and
novel characteristics of the invention.

For purposes of the present invention, unless
otherwise defined with respect to a specific property,
characteristic or variable, the term "substantially" as
applied to any criteria, such as a property,

characteristic or variable, means to meet the stated
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Throughout the entire description, including the
clains, the word "conprise" and variations of the

wowrndossexh as "conprising” and "conprises, " BST/WE1006/000588

as "have, " "having," "includes,"” "include" and
"including," and variations the?eof, neans that the
named steps, elenents or materials to which it refers

ar Srg g 'eg ' g&% %Egpr%t &R%n EheTeRlS o tkﬁrﬂ‘e@" L&l $he art

orma construct he scope
of wpnédcmdmr@fca@dséhe§urtee hﬁ@@fﬁécuttoe@a roddsdicidoi @y the

th@ohﬁﬁ%ﬁ%&@%r@%gﬁb@r%ycb%ﬂﬁb e sTB@RS ith@lett.he The term

i nvention an is clainmed is considered to what
f ol' Fos tand igeterit PAFPy SREVES TRESONPH s to describe the

paklicslar g rwlen sapphedite ¢ WORQ] 1JaC |ul#ﬁie\t%t@od by
open-ended ,and_do _no

ex Iu e addi ti qnal, cited . .
el BRESCES oA Tt Rodd edfepd. TR LAY SHESS St a@@;et tdlstlngulsh
"consl Stliangheds semtjieak! yadk'e rl&xnmamﬂmi@nexalwde .any
el enent _or. conblnathonggf el_enment

amount 6P AR e EYe FF go&ﬁ'ﬁ %ﬁw(ﬂ: qmqgéiym' tHat
V\oab@oamretrst henh&spolmr@moveler@hﬂrymar@rl sticcs dfikehdse, a
UL S RS0, 1B S AR O, e
pr OPeOME T s h lddoseild i @71@1'1 @&h@&blﬂ@nqm@e?& er m

"subst aRfieal Y o ASmRRPIsed ol A Td 8 IRMAMENR R 2
property, characterlstlc or vari able, neans to meet
t hEOFORMEE C Eee PR Ts d6h PRESSITe iSUEha mal i 1n the

sKipld1&§fhelrl At ffrin WFU lkthelR@RIcHeandt fat die anefddive form
to beégfhleved or the condlkgyp ozﬁf erty val ue

deSit & SHRETTeTTh e HOUEKPLs LT A 13 H T S, e

r eg$enral Y donmpddsdmnigbe hich e regpjerati vt einaed hair idlee like
scope wo d be un stood b grsons |n th f|eId o

t heS Wé#t i%0h, h§ g; di stT‘ilﬁ{Sp Yt K he ¢t &t utbj n%ponents
mabirer dersomiffee] prsi @m@rmsu?@ yrert nay iehiseddmns of the

r ef o%er}lwpthyq%.r %ve’l lC %Ql(ae\ggetro%d 'lﬂ/t Y ROIMME%G in the

terpo yners
art, that the actlve form of the component is the form

that reacts with the monomers to produce polymers.

Isoolefin refers to any olefin monomer having two
gubstitutions on the same carbon.

Multioclefin refers to any monomer having two or more
double bonds. In a preferred embodiment, the multiolefin
is any monomer comprising two double bonds, preferably
two conjugated double bonds such as a conjugated dlene
like ieoprene. ) - )

Elastomer or elastomers as used herein, refers to
any polymer or composition of polymers consistent with
the ASTM D1566 definition. The terms may be used
interchangeably with the term "rubber(s)."

Alkyl refers to a paraffinic hydrocarbon group which
may be derived from an alkane by dropping one or more
hydrogens from the formula, such as, for example, a
methyl group (CHs), or an ethyl group (CH3;CH;), etc.

Aryl refers to a hydrocarbon group that forms a ring
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copolymer may refer to a polynmer conprising at | east
two nononers, optionally wth other nononers. Wen a

w@oiloyners2i s referred to as conprising a nononmePCT/URI06/000588

nmononer is present in the polyner in the polynerized
formof the nonomer or in the-déri-vative formof the
monormer . However, for ease of reference the phrase

(xgggﬁé%ﬁﬁbtéﬁéf£@§@€f§&yg)of“%%%ﬁgtl rcéﬂéohhég ééch as,

used as short hand ew se, when cata onponent s
ar ef e HFIBRLE asOLBAPRT 5| PRPIHEA FARe st e RN BRBENS]

th&n@&m&w@ms etd. | sanglty Wﬁ%@s@és@nﬂ@gkh&@g double
in the_art, {hat t he actlve formof the conponent is

t hPPSHIRT hat " FREREETHF 191 D he Hombet 55 t B pRotuER: An aryl
polyrais is |i00d ed | ré@b edér ive@nyréth 6hh Na FBAERE compound

R S S e o S of S SraabFBLLS such
boraks, far aemrep%ber epheamjobdldmermsﬂst he multiolef inis
any mn%?,g%é éfl\é) ’gou%]elga?@igSOngrﬁ ?%%g Keraciiie by

two conjuga dou onds S as a conjug
| i k&t i sprterrne @@@%Wer@# =% betloadrSras, uted mmephe,

r ef a r 0 POy '
oSl LTS, S EImO L o ol PO TR  amine

nayubfer% et Frer chanbEamite e lr bRl tenhforabpbr Eajol,

" ﬂ@qtr{mler Sahd® Rydasaf fidnie, Ny dsoeal 8 OYPanched
ﬁgﬁ may be, derjved from an al'’kane by droppi ng%one or

RRHER 11 o t 32 FIFRRM LU HVRSCH | BRCERARP| Bethyl,

a rmtrtwl @rmﬁyi CHEYrt - Mtym eisvdrapeup {E6BGHR) , .etc. ;
that forns a

i Pt (T8 G Bt bt ST SIS B CBRpBRIED L to 20

suoi’alécsqnfadrotwarmh@ ilbehzdse, faphitahehe, methoxy, ethoxy,
B o o PRl ot Crcat HPar hRY s S YRRRERY Sucony,

st rugstiurasy /knli‘avw gp@m@yl@qhu@@@nwmr i vexdyIoxm

anH%ﬁ%?ﬂdf&FQﬂBﬂHﬂ%qm nonyloxy, and decyloxy; haloalkyl,
which means straight or branched chain alkyl having 1 to
20 carbon atoms which contains at least one halogen, and
includes, for example, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, 2-chloroethyl, 2-bromoethyl, 2-
fluoroethyl, 3-chloropropyl, 3-bromopropyl, 3-
fluoropropyl, 4-chlorobutyl, 4-fluorobutyl,
dichloromethyl, dibromomethyl, difluoromethyl,
diiodomethyl, 2,2-dichloroethyl, 2,2-dibromomethyl, 2,2-
'difiudroetﬁ§l} 3,3—diéhloroprop§l,'3:3—difluoropropyl,
4,4-dichlorobutyl, 4,4-difluorobutyl, trichloromethyl,
4,4-difluorobutyl, trichloromethyl, trifluoromethyl,
2,2,2-trifluoroethyl, 2,3,3-trifluoropropyl, 1,1,2,2-
tetrafluoroethyl, and 2,2,3,3-tetrafluoropropyl. Thus,
for example, a "substituted styrenic unit" includes p-

methylstyrene, p-ethylstyrene, etc.

As a material superior in gas barrier property, a

polyamide thermoplastic resin (hereinafter referred to as



by droppi ng one or nore hydrogens fromthe fornula
such as, for exanple, phenyl, or C6H5 . Substituted
WO edo208132d at | east one hydrogen group by at |RPEHUSHNE000588
substituent selected from for exanple, hal ogen
(chlorine, brom ne, fluorine,~ &0 i-odine) , am no,
nitro, sulfoxy (sul fonate or alkyl sulfonate), thio

| kyl § , \
o oy AL IO A oS OB B, A2t

mt%erlamwn aprfdlgtyqlbqlé;tnf bl}i:tLy:]yl rgme@:pwas been known.
| seRdag %tfcusﬁ‘llgk%x)bu 1 ah@He0r W anghed hal na lamlnate

al koxy haV|n tg 20 carbon atonms, and incl udes,

exaifpl &F @@Ieﬁf&i;%e {RSEROIREI Gy A TP Fox i) b'm%ngI
i S@Bﬂﬂ@(&bea&ﬂ‘z@@ah?ét@ﬂl@ﬂy hahardd air])ga@lltb%?ﬁ:\fsler property
n Y, R ty 0X ept yl oxy,
W{Ao%é &I@ i @@WH%I oal kyl , which
neans Stta QMEnmbgmamuﬂauteﬁmmltdﬂpqﬁlﬂmnnrupédtaBZMhe
carbon at i ch nt ins _at t one nd
i né1 &% 9Qxanp%%' Wﬁ%ﬁ%ﬁh 2 %%%Dﬁé?%ﬁ £he
fImnkﬁwﬂthymvemuumwmmmy&me@nyﬂuhaxmdgmastlc resin

%Il@ilon’ h%v:.rﬁ Woreet Iylﬁ ;?élﬁ@ or obutégflclent

3 bro propyl uor opr opy
4'@Hﬁﬁ€ﬂﬂhﬁw 25 dld@lﬁ?@nﬁkmybng debromﬁgebhyﬂess, more

di flugro I di_i odonet h 2- dlchloro thyl, 2
zp&ea'{ff& At <3005 e g e Tesk, " more

y@ﬂyam@p&owh,o 8 3 dnf /AP, QQEOEMi-Ig’ or less, more
4 -di chl orobutyl, 4 , 4- dlfluorobuty

t 1 ipote e yhyiirom &), 4L-e|q fLOGGT slouth@ x €10 &hl or onet hyl |

t I I t I 0
2, 5o P orprangt 11 o R orarragisa: fr e of

2. Zhes thermopdpstist @msggylls tﬁmslarfgﬂ dtenplesired balance

" sy tiddited: %ta)krr@.ré'rc p}i@ﬁe t'}n%lri&j%eo flexibility cannot be
nmet hyl styrene, p-ethylstyrene, etc. s a materi al

supEtiadriech gas barrier property, a polyanlde
ther mp'T@fﬁilldélr @&lamp(ﬂé@ ejm&f}ieertﬂécfnefm%tt& aﬁéabm (A) are

m.de resin a ?I n known. Al so, as teria|
St A Be ATty C BT ioD 610 HAS BhbF o510
kn@wﬂyv1nylldene chloride and copolymers thereof,
acrylonitrile copolymers, polyvinylidene fluoride,
polychlorotrifluorocethylene, polyethylene terephthalate,
polyester resins, etc. The EVOH resins usable in the
present invention as thermoplastic resin (A) include
thermoplastic and crystalline ethylene—vinyl alcohol
-copolymers-with-at least 35 mol %-of- vinyl -alcohol.

The polyamide resins usable in the present invention
as thermoplastic resin (A) include thermoplastic
polyamides (nylons) comprising crystalline or resinous,
high molecular weight solid polymers including copolymers
and terpolymers having recurring amide units within the
polymer chain. Polyamides may be prepared by
polymerization of one or more g-lactams such as

caprolactam, pyrrolidione, lauryllactam and

aminoundecanoic lactam, or amino acid, or by condensation
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Instead of using a butyl rubber, we found that a
lam nate (C) of specified thernoplastic materials (A

wapa7p8B2xoul d realize a material having a gasP@HDS£1086/000588

property and flexibility in a good bal ance. The
t hernopl astic resin conposittohlused as the conponent
(A) in the lamnate (C) according to the present

'”V%naag g@yag§d§n¥n&h§5g89hg§t'CBB%ﬁ'ﬁlﬁggpg%E@Fﬂﬁ and

arr perneation coefficlent ref
x m@1d2n9096ﬁﬂ§n2Yé@050ﬁF§ grikabde ﬁ@?euﬁﬁeﬁérably 10

ge}%ogﬁasegécgéglns?ﬁ C”ﬁgaﬂblégs§f gDee pflyamldes are

er ab sec .
nop@lwpépépéapyamr 6Ny don §>1op9,5;YﬂauI@f19<afGamz (Nylon 12),

C%eﬁf%héﬁame lenkbalpsmabe rm neat ken ,coef ficient of
the therno ic resin is_too he desired

baPQﬁEEeESPmFHEYé%eBE?FP@Fdﬁr 68@#93 894 't he
M?hbbchmeeapm@hebebabhmaed (N¥¥phcat ogxanmpl es of

th [ t iRyl
S oSUR-TRRLESL 2oL £33 R ISR SYEY! iep s,
chiNei bde MaDd , cﬁpmbyn€V§6thadeohg aongleosetrohne product of

copol I n r I
Iug?oéﬁgkﬁgﬁgg go tﬁbggngN&ggg It%thalatgljt‘é/)i%Ell %rghkér
r eMivhon éﬂc(NTﬁ ENQ&DneéBnéNaééblé Nﬁlpﬁe6¢ﬁés§@901ymer

'”Yﬁ@?%%” aﬁgﬁBﬁr€9@|Qﬁ%h%)reﬁyﬂokAhe'nﬁ&ﬂ@% MXD6, Nylon 69

hernoplas and crgstalllne &t hyl ené -vinyl al coho
copBBPy Myden. fleh(NGi2) eat 33 spobeogsed v Eiﬁﬂle SPPSHeMers

ThenRekyanade Heshhs Usakker malhalpwesentisiedVentide tional
as thernopl astic re | ude thernoglast

DOFVATFPAES ChyFohes R BB by PR veRcen | EeBeaially those

r egiRous, hb%@t@gﬁﬁgub@&nweb%hbwsQHBQCP05¥€E&§scr1bed in
|nclud|n% copol yners_and _t erpol yners havi ng recurrlng

ankd&kafi th@e\m RRYEREPEE-¢met @h&ﬂﬁcaﬁoﬂ%ﬁ%ﬂ&é@ﬁw 10,

beppepaned bwapehyienbzatbion off pengmer meiente agians

Su%gc %ology, Vol. 10, pages 392 - 414. Commercially
available thermoplastic polyamides may be advantageously
used in the practice of this invention as thermoplastic

resins (A), with linear crystalline polyamides having a

softening point or melting point between 160°C - 230°C.
being preferred.

The thermoplastic polymer composition usable as the
component (B) in the laminate (C) according to the
present invention are those having a melt viscosity of
500 to 2000 Pa-s, preferably 700 to 1500 Pa-s and a
Young's modulus at a room temperature of 1 to 400 MPa,
preferably 1 to 200 MPa. If the melt viscosity of the
thermoplastic polymer (B) is too small or too large, the
desired cylindrical molding (extrusion) becomes difficult
and thus the film production becomeg difficult. In
addition, if the Young's modulus of the thermoplastic
polymer (B) is too large, the film cannot follow the
deformation and therefore cracks or fissures may occur.

Typical examples of the thermoplastic composition
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caprol actam pyrrolidione, |auryllactam and
am noundecanoi ¢ | actam or am no acid, or by

w@oendesisat | onof di basic aci ds and di am nes. Bopd¢iT/I81966/000588

form ng and nol ding grade nylons are suitable for use
as thernoplastic resin (A) .-Exanples of such
polyanides are pol ycaprolactam (Nylon 6 ) ,

pol ryl 2)
poFéﬁ§¥§n% %%eneag¥pan1é (?Kyﬁgcoggfng to the present
pohyhemamenhykenea@ebanpmpoeaﬁloﬁ goyified polymers (E)

Piﬁgé%@ﬁh%eﬁeﬁﬁ% tha? EME?R\ogiQ)st’lc regin

xamet hyl enel so Nyl on 46,
I\IyP@ﬁPWDElONyI (Bn -6/ eétaﬁughhéh@éﬁdéﬁf@aﬂpoﬁpﬁlcéé&@t of

111§HHEQHQ@%%3E%|%h@ckgtﬁyyb@ntké)modwfﬁ%@ oﬁ@&br,(E) to

Nylon 11 (Nl N¥Ion 12 (N12 Nyl qn 6

coEBPyW@FrGN6/§%) hRyPoRE GfébéQGTGflo NFPoﬁOEBeXRQFBF

¥I>h<lD§) :)oms6%oar4td Mb:ceo 1602 ( bgdgwéhgmy .al sgphealsetamples
e_co r.s.there an ends

us&d. t% d%gﬁéﬁéﬁ eXq 3§yég5s§FFS%5@F%P?t%§¥ﬁ§ﬁ%€§¥rene P~

(espebiakkyrthesecpalyngra, smﬁﬂenbn@DMQﬁmudﬁeMleziﬁﬁb

are deicrlbed in Kirk- CI nmer, Enc %ﬁ' edla of Cheni ca
TeEhRBILEGs v olefdn SSBQ YI§Sang Sopedi a of
Pobnyﬁd§Qm%ﬂ©aca@daEecNEGMAgy m&Qbacl&nh@@@ﬁ@eB&&dlfied

414 mrercial Ly avail ab h pla tic des
na?tgggggﬁaﬁF§§&§E§V3aE?eéﬁF %ﬁggprgbtlce%%FxFﬁ%S of the
inmantnmn(as ther poplyastide resiims EA)ch amﬂﬂfﬂmméan
I Lne S g LN Oi
|%é 6g|n@91 mggﬁ 1@%& 2 5%8 &k%?hg%&%éfg&
Thﬁyﬂherﬁﬁplastlc pol ymer conposition usable as the
conmponent (B) in the lamnate (C) according to the

present invention are those havingba melt viscqsjLty
of 500 fTHe2000PPaReatsprderdBly 700 P&1560 P&C@réiﬁdlgato

Young' $-aRdulus ndfend 1"0910ma rRertati, e ief abdie 1420 tMP&he
preferably 1 to 200 MrPa. , the melt VISCOSIt of .the

{ hePRUBT HeRd Pty FeP (b s o5ttt Cos gl

thadditives generally used therein, such as a vulcanization

or cross-linking agent, a vulcanization or cross-linking
accelerator, various types of oils, an antioxidant,
reinforcing agent, plasticizer, softening agent, in an
amount generally added in the past, so long as they do
not adversely affect the objects of the present
invention.

The laminates (C) of the present invention are

composed of the thermoplastic resin composition layer (A)
having a thickness of 0.05 to 10 um, preferably 0.05 to

3 pm, which is laminated with a layer or layers of the
thermoplastic polymer composition (B). Preferably, the
laminate (C) is sandwiched with the same or different
layers of the thermoplastic polymer compositions (B).

The thermoplastic polymer composition (B) may be composed
of the modified polymer composition (E) dispersed in the

matrix (D) of thermoplastic polymer composition, as
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desired cylindrical nolding (extrusion) becones
difficult and thus the film production becones

walpdof7jogsks . I n addition, if the Young' s nodul uBCD1S100€000588

t hernopl astic polynmer (B) is too large, the film
cannot follow the deformation a&dd-therefore cracks or
fissures may occur. Typical exanples of the

t heemmpbastl epee@osi tionusabl e as the conponent (B)
accordin& tg the present invention are those conposed
r&d

of nodi fP8d ABRYRESs (B) Misper séd PRTaRdtia cstefficient
th@&ﬂ@@'QS&b@Jr%%L@mQQHP0§é&leﬁH§E%r-1é%éh°ﬂgﬁgé93£fy

are no specific limtations to the ratio of

nodif ked0pdl grecmy BN’ t et hemfimt ot 1¢S5, t he prefgragle
ratio i f I ( = w4 0 3Q:7 %éé .
meight)§?eT9%p§é%%%xg§%Ig& E%Etﬁg%ﬁ%gffggkeﬁblfﬁbF € 1
ar 81 6RITRaP¥d UisdoBuEyive Haopielhyliseyione teopoliymer.s, For

makebfpabhydntdesmRdikked ot hyl ene- ra+Q &ff N cheet may be
copol yners, ethylene%ly0|dylnethacnylate Eéiﬁ% )
na EPéuﬁﬁﬁyBViwglﬁﬁdiﬁwéé EORYEHEI BNy Ml ty-dEeer
(NﬁthEﬁionemeldEngUEbe&.ofﬁuhéf%atﬁyﬁl@Digﬁke1ﬁgﬁnate (C)

l ide-resin as n , an , ,
G5l Ry oL B36. Ry GHBLBRYNFORZESUCRG G B8 Chndaver
copponeaieon(Aplding) whiBh asdweE) -Reeehdifgthe tR€, of the

' Lo MRy contain,.in itiaogn.,to e )
P EhE hok T ERLG e TRt FAMbEE A PRUSHY s oo ien HigrappLast ic
adopivwes gempeafibyousdd)therein, such as a _
vul cani gL o8m0haEOTe) | bKLAD BBEOL, -3 YULEANIEALEON Y,
i nkin I v f-°6i [§;

or cross-| g acce er at or,_ ri OgS type_s 0] .
an2dnenbRodane lyr epaflorsi Ay agear, lphest bfi zeppeumatic

sotienl Ng=a8e8L, thA @Bm@HQHQt(@?nﬁéélEVS?EQ§QOEngBEebarrier
past, so long_as they do not adversely affect th

obPECPETHY #He ﬁPe@%ﬁ?lﬂﬁ@%nfi@ﬁibihé¥Yaﬁﬂnét@@Oécbaéﬁnce-
the presestlanyeateoncar@ieRNMRABEEiOL (B8 of the present

thfﬁgggéfgﬁigaﬁegéni%oa gskéégnbga%ggnéAény known
lamination technique. For example, the laminate (C) with
adhesive (F) in the form of a sheet may be produced by
multi-layer coextrusion, multi-layer inflation molding,
etc. Alternatively, the laminate (C) with adhesive (F)
in a cylindrical form may be produced by multi-layer
extrusion molding, which is well-known in the art, of the
thermoplastic resin composition (A), the thermoplastic
polymer composition (B) and the adhesive composition (F).
' -‘Thé laminate (C) with adhesive (F) of the present
invention may be advantageously used as an inner liner of
a pneumatic tire, because the laminate (C) with adhesive
(F) has a superior gas barrier property and an excellent
flexibility in a good balance.

The adhesive (F) have been proposed for using
various formulations instead of Table V such as usual
adhesives. For example, European Patent No. 0774340
discloses the difference of the critical surface tension

with the rubber component of the tire member and the
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having a thickness of 0.05 to 10 nm, preferably 0.05
to 3 mMm, which is lamnated with a |ayer or |ayers of

wao b@7ossedopl asti c pol yner conposition (B) . PCT/US2006/000588

Preferably, the lamnate (C) is sandwi ched with the
same or different layers of thé% hernoplastic polyner
corrposi tions (B) . The thernoplastic polyner

MRASIOR GBI RE comPsstLfe tihe JWAL etk
r conposition (E) dlspersed in the matrix (D) of
ghr?é‘ cxdEisE 150548y conposition, asnentioned above.

ghe I amgi%tizf%r(r@)d Iﬁ@algmeai o tddﬂﬂ)dé‘l&:flfdrpé q%lteﬂijo as

cc .cnicm or ss, prefera
« e s ARk C‘ﬁhﬁgm%eq S R
( Cramplostihta opr g$¢ Nt niclvela |f®mmﬁmdmauzaa<ﬁrpc]f§@mdn ) (having
usi n | am. nat i,on techni q W l.e, the
I ar%@%ai&y(r@xew%tlfoorm e ghe;bty noc W%A;
by palivtiied (@yér icomermisitdmt rmile ipdlayer: iinf |adritected with a
ol gqlj el A at )
cyI i ndri cgﬂltar1 %a %%{dy rg%bg li%l%dug)n %ulcgt(a\ggé@ ‘heat,
extimisiigi oFol @ﬂﬁ’gforv\ﬁflr(ﬂﬁi iz desel - kawma,n ﬁme?émae LY or

th%atﬂ%ewfo@h@stfh%crt@%dalcg% PR (e G LN grart, bond
t hér nopl asti c _pol ymer conposition (B) Thelamnt

( OFof W@lﬁﬁéééfmattﬁ?é’htti%n gy oF éfh&?‘&é?rﬁla'lg’ecﬂfsq%ﬁh to the

tjﬁ%l@&eantl mebxldlm@ﬂyq fira cﬁféela@db& it faﬁ—cceathsc%l_ alized
e l.am nate superior gas barrier 0

eI LR 18 R HRE R Tt o e the

| amiomatae t( Qrodiuictt @(fh@Slpce'Ly(rrlar od furetiiesantgroup, and a

TSR0 1T AL 0 SO pea,

vv| Mmladlaé:grvevr( Ff)raen rtaldadadr raomlrfcea sh@eichray b e
%‘%ﬁqo@él lattzllolr:1a¥L%r a %%Xgelf%%d @g tHe%e%)ﬁerast egraftlng

I on nol etc. ternatively, the
(C)L%%S@dh@s |f\1/1éIC(CFE)Or1ar1 STOPH rdy iadalo fusyfanngd e herein

Pr QAUGed Ry AWt ncnloa¥er, e@%ﬁ%ﬂé%“'“%dﬁdﬂ&oﬁglf%%df%olymer"
wel | -known in the art, o_f
is also defined to 1nclude polymer directly polymerized
from monomers comprising olefin monomers and a monomer
containing a functional group, (or using initiators
having a functional group) to produce a polymer having a
functional group.

By "maleated" polymer is meant a polymer which has
been contacted with maleic acid or maleic anhydride, and,
optionally, a catalyst, heat, initiator, and/or free
radical source, to cause all or part of the maleic acid
or maleic anhydride to incorporate, graft, bond to,
physically attach to, and/or chemically attach to the
polymexr

By "functional group" is meant any compound with a
weight average molecular weight of 1000 g/mol or less
that contains a heteroatom and or an unsaturation.
Preferred functional groups include any compound with a
weight average molecular weight of 750 or less, that

contaln one or more a hetero atoms and or one or more
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t hernopl astic resin conposition (A , the
t her nopl asti c pol yner conposition (B) and the adhesive

weewposidei on (F) . The lam nate (C) w th adhesP@BUSHH)6/@0588

f the present invention may b e advantageously used a
s an inner liner o f a pneunatil® tire, because the
lam nate (C) with adhesive (F) has a superior gas

bary;i ; ex l.exihl |4 i 4
gog’rcll tgérzﬁ 2#833{ é‘l%ce a h%:ve%%%gfv%lyg)gek% p%%%coﬂsl;bdr%‘lorgmup

usiify & ATERETIDIARTRIHAY ichhdRF R FOT 1%k AR such as

us wlsAANe M85, Jih exam1e i EWoResN Rat@ntydNeic acid.
0774340 di scl oses the .di fference f_the critical,
suPFECE s | B Sh I ah 87 brert &MIBIC tafidd rand
me eIt sanchd (ol Wikfartiopatieds Ofoddith isuriaicid ayfganic
of the thermoplastic film Preferred.nogdifjed polyner

co®PbsiTH oy IS e GikPers & SF (HEAnic

t herlmoblcdst | oygaEnine acaediitdesn (B)ch rd wdeld chlorides,
f i | Z: I [ . : .

U IDIERE LT (e DA, Mg witanes,
i s amshrithe Haitket-he pol ymer is contacted with a

functi ongla @i iQup o fARfhe FARILN & N6t 13880 Y Milps heRtrude

initiator, and/or free radical source, to cause all or _
PaACCTHOWHE ARG I6HAY g RFR Y Indsibrat@ aff sfarboxylic

bordite, RvtsAldy RIARER G ANHDN LhemgHl)drides, di-
attach to th ol ymer. Accordingly, in _one aspect, the

f Ut iSPed ool A Sus s i dese prELBRt ey fon
?Ol&jafrﬂp&ﬁﬁildsl'}e kgmﬂoa@tzam?d lﬂﬁis_aﬂ:furli@}tmﬁ WiHlaned c}ompounds ,
unction roup, an unctional i zati on, cat al yst

(o e Rt B ML R S inttagea
solrad®penaSuch Hyhetdaotradnsz atayoraliso dessugesferred to
herein ftd [ ' ; f ' oup. |

R A
Furdrisdrudef indt isstraltioted ipuiltyarer "ta snalssice dafliybdl de,
Ingi@%miwgnr%ﬁ%,y RAUMBA 780 ST ODAMROTRIS, 2 -

conpr.i si ng ol,e I n_nononers an a nononer
chloromaleic anhydride, 2,3-dimethylmaleic anhydride,

bicyclo[2,2,1]-5-heptene-2,3-dicarboxylic anhydride, and
4-methyl-4-cyclohexene-1,2-dicarboxylic anhydride,
acrylic acid, methacrylic acid, maleic acid, fumaric
acid, itaconic acid, citraconic acid, mesaconic acid,
crotonic acid, bicyclo(2.2.2)oct-5-ene-2,3-dicarboxylic
acid anhydride, 1,2,3,4,5,8,9,10-octahydronaphthalene-
2,3-dicarboxylic acid anhydride, 2-oxa-1,3-
diketoépiro(414)non—7—ene, bicyclo(Z.2.1)hept—§;éne—2,3—
dicarboxYlic acid anhydride, maleopimaric acid,
tetrahydrophtalic anhydride, norborn-5-ene-2,3-
dicarboxylic acid anhydride, nadic anhydride, methyl
nadic anhydride, himic anhydride, methyl himic anhydride,
and x-methyl-bicyclo(2.2.1)hept-5-ene-2,3-dicarboxylic
acid anhydride (XMNA).

In a preferred embodiment, the polymer is grafted
with maleic anhydride so the maleic anhydride covalently

bonded to the backbone polymer chain of the polymer. The
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containing a functional group, (or using initiators
havi ng a functional group) to produce a pol yner having

w@2doangBednal group. By "nmal eated" pol yner i s PEEDS2086/000588

pol ymer whi ch has been contacted with maleic acid or
mal ei ¢ anhydride, and, optionaldéy,- a catal yst, heat,
initiator and/or free radical source, to cause all or

"
Sftal?% TUR DA, SR VR Aflymer may
andedeighed cal I%ﬁl’&t@w 1t AYh PSRz em)y 1'Tfﬁ,ﬁ1cﬁtqldilal

gr %ctll%ﬂman}h NEAYS fbea MBHMr AVBIAA8] by
nol ecul ar wei_ght of 100 g/ nol | ess that contai ns

a Wé%ﬁe&nwrbrlfhﬁ%%turtﬁ |16Hiuqfr digefunctional

f u@etdumalslmmms dniicldgde a?tﬁgagglsomlmwdmg h @ndveiightlike.
aver age ec t o or_.l ess at_contain

one or @é:léj et“é%\’/\g" SoftsTd & Wi Bt r}_g}aetslnfaé’éq%)ef used
unéairurfamccnlorﬁrleﬁzenajalgoltyimeﬁmncmm grdupie S ut are not
COMAURLLAN ANNG A NSl SLALAM, AN A, WIS U ALk g,

as nalel’'c an 1S ad refert
f umqn@dmslglomxmnm,o@mltdl@dud@ andfisal ts

th , I i
e S LA L B S IO o o =
al EdRETY mﬁ&b @c.eurham $ (sgqjléf? aQy in a melt

chlpqrdc@%sa @cid brones Libvaalgani eriperaxideonalized

ic silanes, anﬂ%ﬂt he |ike. Exanpl es of preferred
&YSFE “&}Yo -”éf‘?ﬁ gnixer, a
carfumﬂlmm@m’eaaﬁ:mr bﬂ?@lﬂdrc tafd d&keest ers of

carboxyl c aci d drides, diesters Its
o des) TRA s VB aoE o o Tttt & Eree

hychamliyzaébllmumsﬂiau atret] algm&m@munmr st ur at ed
hal %%%Iaecql@dra% rf.b e]qu}gi L@q}l eatsqlq.trg]iaéio&etnaéo cause

rbons Ta use
palqua(fdnlaxg )Oﬁartéfeemcedbrrfammutdnadhegmlmner to produce the

functionalized polymer. In such an embodiment, the
functionalized polymer may be obtained by heating the
polymer and a radical polymerizable functional group
(e.g., maleic anhydride) in the presence of a radical
initiator catalyst such as an organic peroxide. The
combination is preferably heated at, near, or above the
decomposition temperature of the radical initiator
catalyst.

Useful radical initiator catalysts include: diacyl
peroxides, péréxy esters, peroxy ketals, dialkyl
peroxides, and the like. Specific examples include
benzoyl peroxide, methyl ethyl ketone peroxide, tert-
butyl peroxy benzoate, tert-butylperoxy acetate, tert-
butyl-0- (2-ethylhexyl) monoperoxy carbonate, n-butyl 4,4-
di- (tert-butyl peroxy) valerate, 1,l-bis(tert-
butylperoxy) cyclohexane, 1,1-bis (tert-butylperoxy)-3,3,5-
trimethylcyclohexane, 2,2-bis(tert-butylperoxy)butane,
dicumylperoxide, tert-butylcumylperoxide, a,a'-bis(tert-

butylperoxy-isopropyl)benzene, di-tert-butylperoxide
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i nclude, but are not limted, to nmaleic anhydride,
citraconi c anhydride, 2-nethyl nmaleic anhydride, 2 -

w@ bdoowswsed ei ¢ anhydride, 2 , 3-di nethyl nal ei c artiyug10d€000588

bicyclo [2 ,2 ,1 ] -5-heptene-2 , 3-dicarboxylic
anhydri de, and 4- et hyl - 4- cycl diexene-1, 2-d
carboxylic anhydride, acrylic acid, methacrylic acid,

mel @1 p3ci ¢, sf- \:H'I%{ét%ﬂqzd SJél%%WtQ&ﬁﬁp&ldi}?C—q{zg%ne,

aC|d mesaconi.c aci d,” crotonic acid, bicyclo
) 0@t 55 9¢RETAY 13 245 & GaA T O il egivrydri an_Le 2,3
4c 1o&ex&nc%% %ﬁhﬂﬁMQan&pmhRQJ%ﬁ%@ﬁ&lsopropyl carbonate,

(3 R S TR B 2B O e b (e | ©
dl&@k@QEﬁ&tﬁqﬂemxkem&ﬂygﬁ!5#&1M§Mh%QpQWEFMQ_@24d3
ro c_an ri nor.barn ene- -
i PR R ek e (e R, By, ‘SR
na@w@I@@by@mudeﬂ M—Mutyiﬂhmﬂndyardnﬂdﬁﬂ Hydnqperox1des,
th -2
an% czlil% 3 Iré:}g&é%a% )thf/‘gr\ ygj %Q%ﬁlg)% TN a pre]f erted In a

em@mfmmed emboseimendr the drafardenailifratalai cis conducted
anhydr @%w@%rta@%r@la%d%f@@wrﬂeqecﬁ%" %Jo%rﬂﬂ YoPauleddQmer,

t he backbone mer chain of th

Th&ath e e © @ﬁmq%%l@nafttewemt@%@fpdqwmtlator
ma [ anhy ol ind
e R STt

pr @a@fmb&lyomdrm 4xoﬁe aot 260°¢ nducet @tdiet v f finchi 098¢ to
groupg such as am des, am nes, alcohols, and the |iKke.
NU@tlpFe net hods exist in the art that may be used for
functi omale Zadg gl ﬁﬁrﬁlatﬂiemﬂd’l@{swﬂ,s Qiﬁeﬁii@kmy used in

I lLe of di

ar &1 TG BTORGITSICE D Bl HatioBH, SRl i 1 K The

f upateifemrabilye d ool Yoner trayl d%e yr ockticet i heesesblan itde weight
or oq:' %l lar “f%n%ﬁ%%%ﬁ \% t(ﬁiéj tW'Ith% %esaocll)%%m) méaeor[atuqfe depends

FOCEsSS a solvent
fummqnowéllatb@@r ool yiedr bhey ralest ilpe greepparediddc cuthiigh the

Sh%%%s%%é%rofaa solvent, but it is usually from about 50°C

to 350°C.

In the solvent based process, the reaction may be
carried out using the polymer in the form of a solution
or a slurry having a concentration of from 0.1 to 50% by
weight in the presence of a halogenated hydrocarbon
compound having 2 to 20 carbon atoms, an aromatic
compound, a halogenated aromatic compound; an alkyl
substituted aromatic hydrocarbon, a cyclie hydrocarbon,
and/or a hydrocarbon compound having 6 to 20 carbon
atoms, which is stable to the radicals. Preferred
gsolvents include hexane and cyclohexane.

Various techniques may be used to characterize the
functionalized polymers, some of which are described in
"Structure Characterization" The Science and Technology
of Elastomers, F. Eirich, editor, Academic Press 1978,

Chapter 3 by G. Ver Strate which is incorporated by
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fluidized bed reactor, and/or the like. Typically, the
polynmer is conbined with a free radical initiator and

w@2@rast3ehg nononer at a tenperature, and for PEr/USM0E600588

time sufficient to cause grafting of the nonomer with
the polynmer to produce the funcif onalized polyner. In
such an enbodi nent, the functionalized pol yner may be
obtaimned py heating the polyner and a radical
pol ymeri zabl'e functional group (e.g., maleic

anhydr i d&pfiaraidy  plésedeacsiopalddedardlymarateamprises
Catrr&'l)éitc %%@rd%ﬁd?:n a@r J@RC t@férrf))é!&%t B@t@h GRTRILIRIH©ON
ref er eat e near, or _above e
do S5, Eﬁa?ﬁay 1@@@5%@&?@% e BYdiediohti @rafgrably less
Caﬂ:&laynstaboulﬂsefo&l blyadﬂed.@lhtl Nigdefleda st dlagsd lﬁl:lridiﬂalﬂﬁlt 35%
I er X|des Xy -est er er ox ta
G B G PR RERI 1 e R, SRR usg o,
|n@rwierbéﬂyoyESﬁem@ﬁmd@bdmﬁIgﬂ/ ébhwkn&&tongmeferably less
e d r t,hut L b ert ut er_Qx
Do LArOSnck BB by BRGEIE PRI B sl AT B0 154

cabbomatightn- @weiﬁrﬁbAY'&esqt@mmzéﬁumw 19ér &y weight,

abhsyl1Rls { h =
Vib%fe?e% éag_’LP/ o) % Cher %%dtp@r/ow Cglht% OANFerhbly less

per ox trinmet

FéRe oLt §°2¥>H yeig értt me)ﬁeer %y)le&?t &hen about 7% by
dl wn_s,lh&er @ﬁeff%rabﬂryt Telut )t'kfé\lﬂiT)éJbQﬁftO@/d%y ¥eiht i s
(tert&F&y 1) benzene,
di Pré B%’ﬁ% E@F&x. '?%@ 5 by Hedebhty prefesafly less
gtemhmb@kymmemax%y wﬁagame p&aﬁéﬁébﬂylléss-%hdiWQbout 3% by
tert er.ox xane Cc exanqn ergxi.de
(L B e SRS BRIN, Rk ot EESRE A G JleLant maleic
perphtyldaligice, 21s5- crefichyplbl? ﬂheﬁle@@ﬂutﬁlmeﬂma@@ anhydride
hexen I " tylpera
heéghghf % &én%&nﬁf&%'pe%bX| gre%ﬁ%%hé ydfé%e;bX|&e by
t- W@tlga&lthy@yr@pﬁ@pf@i@lld’egmﬁdtmp@&@u @éoutdio.&% ydy weight,
PeLAXicdn t@i og%EaQ%&OE%%%.dﬁaaﬂ|filﬂ %e1§%ﬂamalelc

preferred e ment the functionalization .
copdivdgdde. In a preferred embodiment, the functionalized

polymer may comprise 0.1 to about 10% by weight of the
maleic anhydride, more preferably 0.25 to about 5% by
weight more preferably 0.5 to 4% by weight, more
preferably 0.75 to 3.5% by weight, more preferably 1.5 to
2.5% by weight of the maleic anhydride.

The functional group content of the grafted polymer
may be determined by Fourier Transformed Infrared
spectroscopy based on a calibration with standards whose
absolute functional group content has been determined.
Specifically, the maleic anhydride content of the grafted
polymer may be determined by Fourrier Transformed
Infrared spectroscopy based on a calibration with
standards whose absolute maleic anhydride content has
been determined according to the procedure described by
M. Sclavons et al. (M. Sclavons, P. Franguinet, V.
Carlier, G. Verfaillie, I. Fallais, R. Legras, M.
Laurent, and F. C. Thyrion, Polymer, 41, 1989 (2000))
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at a tenperature above the nelting point of the
pol ynmer, but bel ow the deconposition tenperature of

wo b@7iosided at or. Useful tenperature ranges i nclBCBEUS2006/000588
35C to 350 0C, preferably from400C to 250 0OC ,
preferably from45C to 200 OC€ 19The radical initiator
catal yst is preferably used inaratio of fromO 00001

W%%QC ‘2‘(?&{13]{%;@“% %rfn%kiﬁ&%({gmtl ona g&é&&@r g-MA)
The‘tShéatrstg ruatiferest Lfrr@nd@}m@slalpm@nmméw crongiete

t heJ1eaati10n i and 'Me%ét AJ1 IRRPIRSENES Qi@ itation in
solvent, but it is usdally from about "500Cto 3 00C .

| n 3CRE S8 v e iFa @ Giddaded BInd ek thiork ety draled -
Canpied:Awa tésiyn® ey RA W ddn gl ifiprdawdy ?Jolymer is

sol yti r.a sl urry havi ng.a concentration of from
> O oatatety Voi Tt in e SrESen Gy o 1l doeRRRI e A

hy@m@wﬂi@mmm:dwmag WA tiho mcuar (ﬂﬁtx&t—@tﬁ:yl&ﬁnmonium
% t|c .C ound enate aromatl ound,

SR, o B A ESRyth GRDON, FCyal e indtbator
hydlsow:tﬁ@rrmmdjmrtk@ Hrmw@cdaramdmta@:rrpaundvl’mam ntheb galymers

n ' ' I ﬁg}
Pr c(ai%ergl*re};.\%dpgtI nﬁt\gﬁenc %@i{wgggﬁfgttgoghcyc 3%1 gors are
Vapmtferta&ﬁ]mn;mm&erm:)ecbe:wsa@d) t°0 c¢bar acheurzertibe to
fu t|o |zed s, of V\/nlhar descr.i.bed
Ig]‘?L§t ru ur &' Char aéfgrrl zoatn}aoﬁﬁ' gl encgllar?g1 el
Tec;immlll@gylgaffr@rraétyuﬂnn;ﬂWSE ofEmﬁl@mc ediltyaly, 1 Je adigrh ¢

T 8 LA m ARG h%s%e% v %f V&ﬁi & Ithe

|ncorporate yreference .
f urehyewdldezed pol yner conprl ses mal e| c anhydr| de at

| ess than13hputs 3000 WeJ ghike RRBIRTRRIN i RSP § éﬂners
about 45% by wei ght, preferably |ess than about 40% b

veh§Fe 1 Aetcdiudsy e uhedeneh AP LAHGHS 5% BF IR e polymers.
pr ebefalkiy drass drieare rakAUpbcAgHMens Weidhide polymers of

ethylene copolymerized with one or more of propylene,
butene, pentene, hexane, heptene, octane, nonene-decene,
undecene, dodecene, methyl acrylate, ethyl acrylate,
butyl acrylate, pentyl acrylate, hexyl acrylate, octyl
acrylate, acrylic acid, methacrylic acid, ethacrylic
acid, but acrylic acid, or vinyl acetate. Preferably
such ethylene polymers are modified with maleic acid or
maleic anhydride. Another class of particularly
rrrrr preferred polymers inclng polymers of propylene
copolymerized with one or more of ethylene, butene,
pentene, hexane, heptene, octane, nonene-decene,
undecene, dodecene, methyl acrylate, ethyl acrylate,
butyl acrylate, pentyl acrylate, hexyl acrylate, octyl
acrylate, acrylic acid, methacrylic acid, ethacrylic
acid, but acrylic acid, or vinyl acetate. Preferably
such propylene polymers are modified with maleic acid or
maleic anhydride.
Another class of particularly preferred modified

polymers include polymers of a C, to C; isoolefin (such as
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preferably | ess than about 25% by wei ght, preferably
| ess than about 20% by wei ght, preferably |ess than

W@bmans B39 by wei ght, preferably | ess than aborCT/LOHE§00588

wei ght, preferably less than about 9% by wei ght,
preferably | ess than about 8% % i ght, preferably
| ess than about 7% by weight, preferably |ess than

abduobi¥enesi gjlapowﬂ%fl?ﬁ%m Wi't@lts%ﬁﬁhgﬁ \%E%B%] t&%i@/oprene,

wei.gh referably Jess than aboy 0, .

pré grgﬁ&%eF@é?%ﬁ%ﬁF%idﬂﬁﬁﬁ@Fﬁflﬁéi L I Skt y
Ie@@hvﬂaddabouPaZ%ﬂbydWEﬂ@h@r@&b&ﬁ@ﬁaﬁmw@ﬂﬂ%ﬁ$ﬂ¥ééa polymer

I I | . of -naleic an ide.in e ,

oy e e A e ot R ah dABGt o e by e igiRerene
pr @fdeabry gepatlemertraw fabieobulyitey anei ﬁ:lm,amet_hylstyrne,
al y t a 0 i_ght

nhour e PAISELEYT ToRs Qb lent el T i eype

f UREPPOMBIET e dnFoMpren tiedy BENSptiype Gopblymeatsout 10%

by wei ght of the mal eic anhydride, nore preferably

0. 25 to_about 5% by weight nore Ereferably 0.5 to 4%

by wei ght', 2RBFESpr EFEPABIPNS., 78aL619. swhhiindsieglaratted
nDtabbéEEeﬂabEmglheieﬁﬁ %s5%baxf%@ﬂ?ﬁb&?&$&%ﬁé%glg?%ég be

lde, The functianal group content o ed.

Sgﬁégéécn%?hggraéFePﬁ%ﬁgéegyOFO@F?éFeﬁr§ﬁ§fdﬁﬁé@lonltrlle-
| nbraedienpestyosnepy Eammd(enhglé?prk@byQ&dM—G?eﬁe), SEBS
t functiona oup .cont en as

beon Aot o i Cas OB RaLF s SPRGRE) o BiaAyarFde Other
conttpited ehbydenkt edppdiypeer robpebe deténdi nedmbyified

' f Q based on a
G T T St
anR§4e?Eed corbBhenfRabubern, desteataddebbyderdienekenthe

prageest 3 desey i bad-BYcMe Sﬁ£§¥9Pédeét%?leegwbecFFene,

Scl ayons, .P . iaan|net, V. Carlier, . VertaillTe,

| T tert 4 o LR L STRgPASPY e et , mahgaFes ethylene-

Thyimph,aé@taﬂér,mélea&@&gffﬁgﬂgﬁéRﬁ§fﬁ&@f§c§?ﬂgkg,0f

f i onalized polyne ol yner - g- is firs

pﬂ@%i?%%e$r §?¥g§?%03£h%£nﬁﬁﬁyi%gecoﬁ%ﬁ%ﬁ%ed ethylene-
acylic acid and others. Useful maleated copolymer
rubbers also include copolymers of maleic anhydride or
its derivatives with one or more comonomers such as

ethylene, methacrylate, butyl acrylate, and the like.

Preferred modified polymer compositions useful as
the dispersed phase of the thermoplastic polymer
‘composition (B) include functionalized polymer(s) such as
halogenated isobutylene based rubbers including
halogenated butyl rubber. Halogenated butyl rubber is
produced by the halogenation of the butyl rubber.
Halogenation can be carried out by any means, and the
invention is not herein limited by the halogenation
process. Methods of halogenating polymers such, as butyl
polymers are disclosed in U.S. 2,631,984, 3,099,644,
4,288,575, 4,554,326, 4,632,963, 4,681,921, 4,650,831,
4,384,072, 4,513,116 and 5,681,901. In one embodiment,
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solubilization in xylene followed by re-precipitation
in acetone. This precipitated polyner is then dried.

w@\pprosiseat ely 0.5 g of the re-precipitated poP@IES2006000588

di ssolved in 150 m of toluene at boiling tenperature.
A potentionetric titration w-tRITBACH
(tetra-butyl ammoni um hydr oxi de) using bronot hynol bl ue

as ttlffée bcﬁl‘%_lyq.r fuﬂ)@e%atl%r Haﬁyo%g{ria@ﬁ? qno %egg%éq .%?J'qu.gent at from

solution rn which the po not precipitate

dudi rg taoCCatisdng BhempokyriBrs) ave qubbeimdl YCl,) as the
pre- .Q_2 for our._pri t | ssql uti.on N
or d&r %%i)e%(r%g&gms%%ggt iat E;a!ﬂ%l giraﬁt %rélsa&ot%eﬁlgaq_fer%rﬁ&yl

hy dugbesi sagf afsiceioe arseddr isde ddistdl cmretgl et Uit/ &, 575.
ha I .

o O o i et omartty a1y A Mponey
et Wilsewe ol yiierdoartd 28r oy ladroe1tp 610y ndfls . 1+Rarat cdsid)y for
pr %f)ﬁ% %%,p% n%ﬁo%ultn%ly%% %@J '5% QLfn %tr@@heq:e embodiment.
copolyrreri'zed with _one or nore of propylene, E‘butene,
pefhen@refiexase, hadpuare cardiemte 1sndnyaieaddeermhout 0.1 to
undegens, wdadecents e lLRCrMidR it e A Mt ed

butyl acryl afe, pentyl acrylate, "hexyl acrylate,” octy
acieRES” OFy FRETRESd, SRSt Had -y ite & Py sttty i ¢

aciad t hria taciey ki, C adth@, Ofs W HbR&eAlR: Py &fe8lpll ¥ for
such etfl e%%? o! mers are nmodified with maleic acid

yl
or SFEMECa e tQ 2 &Y R IRart i duRgicularly
pr @friérfre&dr_eﬂogfkb&ﬁf_ Bfi malluﬁ_;%ﬂa@eﬂmff Lﬁ:yﬁf lrﬁi’kﬂ;@_,ﬂbﬁﬁﬁltains a
copal ynerized w t ne or. .nor.e of et ene, ten
pent" e,coﬁ%fgﬁe,o hécglteer#éll&?‘fl&r?e,haﬁ'g -tc?éjcest#e‘fuc ure
undecerferathdgeceneo wEihys acaduated, et AR )gcmteatee, X
bu ryl.at e; tyl ., .acr te,. hexyl I t
T A e g e Akt R A oo R Sy gt gerred
acietibogdmeatnylthe deilédgesy hd dpplomdcest;ated.t ePmeftainably the
SUGH 1RRY ignerRekyhgr.s are nodified with maleic acid
or

CH,

—%—CHz—C—$H—CH2—-)—
X

A commercial embodiment of a halogenated butyl
rubber useful in the present invention is Bromobutyl 2222
(ExxonMobil Chemical Company). Its Mooney Viscosity is
typically about 27 to 37 (ML,,s at 125°C, ASTM 1646,
modified), and its bromine content ig about 1.8 to 2.2%
by weight 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 present invention is Bromobutyl 2255

(ExxonMobil Chemical Company). Its Mooney Viscosity is
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mal ei ¢ anhydride. Another class of particularly
preferred nodified polyners include polyners of a C4

W 0ogpsizsdol ef i n (such asi sobutyl ene) copol ynePCT/E82006/000588
with one or nore of isoprene, isobutylene nodified
with maleic acid or maleic aﬁh@@rrde Particul arly
preferred functlonallzed pol yner include nual eat ed

CoBRNTCY Lo 130N L08 AUGeboORERIOp AT Sa ses

olyners o iSobut yfene and par aime
QAd aheh glagingmny lts)/pévomtpdl )Brrmos 2 .78 dat e\da@ﬁ.t ype
CO@%&%E%&%KQQQ RlLealed %%M§‘ 1%&9%%%??%31 osed by the

anot her enbodi'ment, mal eic an
us B ERE AT Ta $ 10 Gist |f@dlﬁ>msyneﬂvgi (l@) feewm G'B4bé'-Q‘reﬂI8e|CB\T m,

anpydrisde damdirhi ed on @maﬁiqis%ﬁ3D2084&M Commercial
(acrykpn&_rllebu adi ene- styrene)

(eﬂﬁ? POEE e FEP | degegd bed En detail by R.N.
(swmeqemylsmeﬂftéut agice ne st WIsRNE) b=, 1@dMitylene

ted et hyl ene ers useful as nodified
POy e oD Al oA SR e
naweah@@legnylem@zbuuemﬁ,Wﬁ&b@ame$ombhyhnﬁ@iﬁﬁ%&ﬁ@ﬂ herein
wakga g §%%€ ene-octene, nal eated et hyl ene-decacene,
mal eate yl'eéne- propyl ene- di ene, nual eated
et hyl enéviotylerageedid, emdean@@tetﬁymgd@gemaUQd butyl
ackﬁb%k%v1@HE%QB%@n%E%ﬁle%%an%%gﬂ f mgﬁ% f%yéﬁgéﬂjbutyl

et hyl eneacylic acid and ot hers.
copaPPREr G@@@@sr&ﬂ@?@rSn@Fr@déle@é:géﬂowﬂerlgl,offomaleeﬁa@ple, EP

anby@WBdgz@rmltSUd%rlEah@ée§3wl%ﬁd9%eo@ﬁ @Q@e each

conpnoners such_as et % ene, nethacryl ate, Ut

acHYFRreOThE% RETriRe! YPF@ﬁ@Fﬁéﬁewodﬁﬁ|@@Epé¥%#ﬂﬁlment he

coppasi-biranshesiebultyas rubdeti Spensed phase o@inpwzr,qtlon

Do BBl s POLITRL L SOIPOR LoD (D) nel U o

isobpb&&m&e baFead puhbeseslbiluhen@rhabageﬁaweﬁtﬂwhxlthe
O R Ll e

Capp ydlggpsbybéqykng@pglymnq tbe branching agents
(hereinafter "polydienes"), are typically cationically
reactive and are present during the polymerization of the
butyl or halogenated butyl rubber, or can be blended with
the butyl rubber to form the SBB. The branching agent or
polydiene can be any suitable branching agent, and the
invention is not limited to the type of polydiene or
branching agent used to make the SBB.

In one eﬁbodiﬁeﬁt,4the SBB-is a compositién of butyl

or halogenated butyl rubber as described above and a
copolymer of a polydiene and a partially hydrogenated
polydiene selected from the group consisting of styrene,
polybutadiene, polyisoprene, polypiperylene, natural
rubber, styrene-butadiene rubber, ethylene-propylene
diene rubber (EPDM), ethylene-propylene rubber (EPM),
styrene-butadiene-styrene and styrene-isoprene-styrene
block copolymers. Polydienes can be present, based on

the total monomer content in % by weight, typically
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invention is not herein [imted by the hal ogenation
process . Methods of hal ogenating polynmers such, as

whedoylosped yners are disclosed in U S 2,631, 98ECT/US2006/000588

3,099, 644, 4,288,575, 4,554,326, 4,632,963, 4,681, 921,
4, 650, 831, 4,384,072, 4,513, r1€3and 5,681, 901. In one
enbodi nent, t he butyl rubber is hal ogenated i n hexane

di lgrent: cat tﬁ'faﬁfnodf 30 BOGUYNG Rnedme dBrd)y Ofabout 0.3 to
chlorine (Cd.2) as the hal og enati on agent. POSt -t 1 eat ed

halPSGerattéd BUtA T bbb & W o dpdused ® dy weight.
di scl OS@d:dﬂér{é%l‘y 8% %ndm ldir hadtegenst il Vibutyl

rubb p| Ca&l%%ﬁsﬁ%& rle%é co |ty of about Zglzgseont
t o t@leaonhntal@anatambtert@rremmﬁﬂmtbut@ﬁe mrtej@f r ed-ISBB "
hal ten Y ally a
wor SR SRR, e iR ¥ AR dr s #L%wot and
f ora @pdry@l:@,neamwbl@cac tC@E@%ymemmegl’ctheralltaélro@etnak&l@ or

ab 0 %}
1 ?%ttébo:}?letz% b agchl%ﬂ) 2% arti cd] a g{gérred e%ll in
of UFalo§eitatisd rbLH5yI5 erFHbéﬁ'l%oMSaﬁn@% ,Hi%ﬁh dEﬁ}tEe,rﬂtSbe333

t h%ndeUSO\M "2@8‘1@@.9”@1’@ pHidddeteureidef ST abd X’lc@co Ti%hited

% as neasure where X represents th

é‘géﬁleaﬁ@ had éjfpdfﬁ]?“blﬁgaltlhf BisEfer r g rﬁﬁi‘dfdﬁ@ﬁe,/block
theo@aaallg’@%& i S)Ibflﬁ:l”&ﬂdﬁ}lrﬁj tichald veiewélfi%mﬁéxogen i's
chl,orin ganmercial e ﬂl mantt of a ti 0 enatted 3
Ut PPV EERder (S PG e G et oh JeCtive an
Br emeb pirls 222 2 urExxp rtﬂrmb |p|c>I l@ﬁﬁzg.‘lleflt fsﬁﬂpﬂ?a, y7t)he Hdtgfl or

t ahaou Q

1221%9-%&%%]%]%%?4(?\66%d| 18 %J )zénd s 95 & r‘}leﬁle cogﬁ"f]g:tﬁt 9%5
abbutyl. ont élaioz%rmtadelhgll’wlr efudbiewe tico fidven Erl'mnﬂﬂﬁ]?yl The
2282 nBu IR, NP HRAIAE B Sl P Suflean

Brom)buty 22 as pr y the turer are as
f obFreRshing @B@lﬂt 280 the dmvmntlm iis gsgutl initted @y the

dNt@Vﬁ(eA%E 9@Akene /mtdh% GRIEELHA L @Podi ment  of
t he hal ogenat ed butyl rubber

one embodiment, the HSBB is typically a
composition comprising halogenated butyl rubber as
described above and a copolymer of a polydiene and a
partially hydrogenated polydiene selected from the group
congisting of styrene, polybutadiene, polyisoprene,
polypiperylene, natural rubber, styrene-butadiene rubber,
ethylene-propylene diene rubber, styrene-butadiene-
styrene and styrene-isoprene-styrene block copolymers.
Polydienes can be present, based on the total monomer
content in % by weight, typically greater than about 0.3%
by weight, alternatively about 0.3 to 3% by weight, or
about 0.4 to 2.7% by weight.

A commercial embodiment of HSBB useful in the
present invention is Bromobutyl 6222 (ExxonMobil Chemical
Company), having a Mooney Viscosity (MLi,s at 125°C, ASTM
D1646) of about 27 to 37, and a bromine content of about
2.2 to 2.6% by weight. Further, cure characteristics of

Bromobutyl 6222, as disclosed by the manufacturer, are as
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useful in the present invention is Bromobutyl 2255
(ExxonMobi | Chem cal Conpany) . Its Mooney Viscosity

w0 smbosm32l to 51 (M.i+8 at 125C, ASTM D1646) PCHORS2004/600588

brom ne content is about 1.8 to 2.2% by wei ght.
Furthernore, its cure characteri4stics as disclosed by
the manufacturer are as follows: MHis from34 to 48

de@lloMs 'SNM%‘ Fl-dnp 2%168\'3@ ACTM BBO84A) from 6 to 16

Commer ci al i sobutyl ene pol ymers are described in
deldéilmb(f*sﬁMl\lDWﬁﬁ T .D. Shaffer and A .H . Tsou,

Clormer @é@felri%bluﬁéﬂ ﬁﬁ‘ﬂle\ﬂlqrs%o&e?l%}]/ ha@f?sﬁfaw Il"jk:yolfsstyrene
nmer, Sci ence nol ogy, ohn ey Sons
R A B S R o AL A S
enmmememmb@fezhamw e b;lHeyldﬂsﬁah@Jed pHaiogenaiied,
br%ﬂgy%o r star ranch%g %g [, rubES Q%Fe 3

ubber s eSc R hed S, ¥ Ep igtGHE Jpndom
BI co@oSyw@mzz,oﬁ@ﬁmdlgs ﬂbht&y&er@acalmd rCor por at ed
he Il f I n i
ot LR R R | i AR ATy il may e an
compithei-ng medeyl, oxb per sanrd kay lpeiupditdrrelted kﬂtwkene In one

CORAIIIB renfEOr Pir &%&%%neﬁtfhytﬂg%y&re%eqts inyention, the
met hod of formng the SBB I's not l[imtafion. The

poBpdicBRE LY LSt yER T o FEmHREM I NGy at‘s:r dFEFitn § Odgermare
(hgz@fré&fam aRohdisenes’y ,byam%ltgml Al loheC Hd M Gtk .

(R PeTB Bl ARty el e Hlorin

bI end@atowitk .t h&“hl&mcyipdllytﬂ‘l%&f sy faqrsraa tihe: 1583 The
nchi.n ent or. dlene can.be aQ% %yltable
ngd 2t

br S0Eh e ng gane s dR R RaR PRl At MR FqTs Of the
t haltkyﬂie S@bspaltya@mn g rongsy @Id&ielﬂlj; age it eu et temeaiaome r

S
PegBEe chb e s TeT i S Ly R O 0
abémf@umdle§0@9@@|dy rgyr tdfe ra q@dmdu e@@@é@mc}am&qmux&em
hy gjze@en %%@)e&%l yahene selecled fim Lhe 19U o1 ymers

consi st ng of styreéne,
containing the follow1ng monomer units randomly spaced

along the polymer chain:

1. 2.
H H
rnnC——CHyvvv ~rr C——CH,
\\ \\
- R H [ R S x -
R] RI

wherein R and R' are independently hydrogen, lower alkyl,
preferably C; to C; alkyl and primary or secondary alkyl
halides and X is a functional group such as halogen.
Desirable halogens are chlorine, bromine or combinations
thereof, preferably bromine. Preferably R and R' are each
hydrogen. The -CRR;H and -CRR;X groups can be substituted

on the styrene ring in either the ortho, meta, or para
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pol ybut adi ene, pol yi soprene, polypiperyl ene, natura

rubber, styrene-butadi ene rubber, ethylene -propyl ene
walc@neswsebber (EPDVM) , ethyl ene -propyl ene rubker/usiamioosss

, Styrene-but adi ene-styrene and styrene -i soprene-

styrene bl ock copol yners. Poly@ﬁenes can be present,

based on the total nononmer content in % by weight,

tY@O%dkhkﬂkﬁa%&%f%&%%lg'Q%EbidW%!ﬁaélﬁﬂéﬁ”r“ﬁﬂ\ﬁa3@o mole %
bo 3 to out 3% by wei ght; or about 0.4 .
O%e 31% éﬂ&b’it)?dt ﬁéyliﬁeé’ﬁc REESHRY ditaithey mﬂ?édfmer

butsytlrurdth)h%r nagethehehel furnsthamgandiedt e (2) above
enbodlnent | ogenat ed star-branched butyl rubber

(" FSBE"Y Wﬁegggt T GReSRe e spat g dgdimed - 1 to
or SnUb,l/and Ia pelcydnet@ear dnbodk meerql YIRS ar@iuhterors

| t. . o
deeer b et hE e, T TR G R 3E Srgetss e
5, £86.°800nalSIFOLR2 X388 Vaine &j@l@g@*@s 87 GonEhetpreasent

| g the
Bh Te ol S ehe Bl ook e po oy o S g

ag@HF%e@ﬁ@ﬂé#ﬁaﬁ#@ﬁt1§@F}@ﬂeﬁ@5 enzyiie pdiogsinl yith other

Cabk@ﬁp%a%bbhr%@Cbb!%o§§d1%r%cﬁ@%se%%r@ %dﬂ%%, carboxy
8énerlzatlo of the butyl or halogenat but yl
ru

EPLSor 3% eﬁeaﬁﬂeﬁ@é@eﬁltﬁY@ﬁQXHUt?{kéﬁlder phenoxide;

hakagenated bhhbbthébbegahﬂhbﬁ%ﬁlEQ@nﬁ@BB ﬁ?%?ate, amino
brancghin ent ol_ydi ene e_an yi
bran%hln%tg §ft & %O fhe |ﬂ€§ %BHCt§O%GﬁlFe%|9@9W9F°°1efln
theoppﬂgmeﬁspothduenmeuhed bd pakeatrhe iHEBBmethdbd@ne £

B_] ically a_co 0s Lt
e”?ﬂﬂb%ﬁ%haﬁ&?%t@§§ ega E&% %& ymore %%es ugg&'gbove

conpri si ng enat but'y ber~as
anélﬁcé@ﬁéﬁyﬁﬁrUﬁf5al§ébﬂéﬁene and a partlally

hydroge@a&%qce%mk/eﬂgeﬁpee%eg 50@05%% LQUP ¢

consi sting of réne ybut adi ene, Pyrsoprene,
pol-§pPpEY: ?éﬁeanﬁapumaF &§B¥Ken§t9r@néhﬁﬁﬁa@p®ﬁ@1nlng from

rUbbsrtoebbyh@me /pboﬁ¥Eﬁ9§sgy§@ﬁer%EQ?E&n up to 60 mole$
but adi enestyrene and Styrene -isoprene-

ren
éﬁeﬁ ebWSEPY&oﬁﬁpﬁﬁéFgent groups present on the benzyl
ring contain a bromine or chlorine atom, preferably a

bromine atom (p-bromomethylstyrene), as well as acid or
ester functionalized versions thereof wherein the halogen
atom has been displaced by maleic anhydride or by acrylic
or methacrylic acid functionality. These interpolymers
are termed "halogenated poly (isobutylene-co-p-
methylstyrene)" or "brominated poly (isobutylene-co-p-

" methylstyrene)", and are commercially available under the
name EXXPRO™ Elastomers (ExxonMobil Chemical Company,
Houston TX). It is understood 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-methylstyrene derived
units, and the p-halomethylstyrene derived units.

These functionalized polymers preferably have a

substantially homogeneous compositional distribution such
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Po yd~i enes can be present, based on the total nononer
content in %by. weight, typically greater than about

w@2@9kns23ei ght, alternatively about 0.3 to 3%@KUS2006/000588

wei ght, or about 0.4 to 2. 7% by weight. A comrercia
enbodi nent of HSBB useful in-tR& present invention is
Bronnbutyl 6222 (ExxoanbiI Chem cal Conpany) , having

AoblTo9c 0S57Y 2Ry AL PaieRe a5, AN PeP YRRz rhs”s

ne content
2 8%y sugirghe. céuﬁ:tehér w1cme &R&r aft Eheseivegage p-

2 r e
gﬂF§9g¥&ré%% co %eﬂt58k°§ﬁg 9&N§a@ ﬂa@u&eagu&%a & b3 Gel

rom 24 fromb6
16P@RWﬁﬁFAS$NFbE@84FOSIPPBYeKPédsﬁﬁwagéﬁapgd5v§é@léﬁ5)

'nM@ﬁéap§EEEE§EHV96@yﬁ@@@|Mﬁ@félégeEhbrE%tékﬁz%a @y a

hal ogenat ed |sobutylene based ru Eber use §s ﬁ

di BPEFSHdTBhESH16F w&&ghﬁeaﬁﬁﬁra PF&O%oﬁVWQNn of less than
COB’POﬁbkéofbréB)ar)abllQC hLude eaadom.sopal pﬁﬁ%ﬁ&rﬁ‘z@:ﬂipﬁnl@c@@lty

I sobut Iene hal one gylst ene

o BREEHEI BE FoHG Y S AN LBy LhE. TaRgERsE gpouE 200,000 o
paaboakkyl, 090h 90Ot ahedd as pyerérerebnnombeenbodinaget motlleeular

Egkggghgyl%t¥%%ea8#%§0&) R »pRakoget Byl fLye %%%t 7504890 as

ni-ng at nore préferably I"east %
bydaeegmun@ﬁ-thegﬁér@eryéﬁﬁﬁOnTﬁ@rBWQKQQI@@@Wp can be

any ha'%&%%er%%!%%Hbgeﬁakgel5%19R1%6%%k§qeﬁah%o p-

copol ynmer may al so 1 nClude functionalize
i nIeEPYILPREESIRN e POILYTMEE S| 858t PIOHE Nt SCh@oavmprs which

subshit-dent, @RS PreseNtpeltt be 1Sty er U BRTRY, welght of
o BB T Bed Fiibther el 2PPEPER SRR onbe
baseduhubber samwmhgﬂaga@h@@ zu%d agdutntoerpaloy Mgt 2.5%
CORALBR{ e 11,9100 TRNGEST {5 LRIONY 2B80THhere
i ndepeadentlbputydr.ogerto labweit 2l.I6ymole% of bromine, based
on the weight of the polymer, more preferably about 0.1
to about 1.25 mole % bromine, and are substantially free
of ring halogen or halogen in the polymer backbone chain.
In one embodiment of the invention, the interpolymer is a
copolymer of C; to C; isomonoolefin derived units, p-
methylstyrene derived units and p-halomethylstyrene
derived units, wherein the p-halomethylstyrene units are
present in the interpolymer from about 0.4 to about 1

mol% based on the 1nterpolymer In another embodiment,

the p- halomethylstyrene is p- bromomethylstyrene The
Mooney Viscosity (MLi.s, 125°C, ASTM D1646) is about 30 to

about 60 Mooney units.

In another embodiment, the relationship between the
triad fraction of an isoolefin and a p-alkylstyrene and
the mol% of p-alkylstyrene incorporated into the
copolymer 1s described by the copolymer sequence
distribution equation described below and is
characterized by the copolymer sequence distribution

Parameter, m.
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preferably Ci to C7 alkyl and primary or secondary
al kyl halides and X is a functional group such as

whadoongrs23 Desi rabl e hal ogens are chlori ne, br oP@TESING6/000588

conbi nations thereof, preferably brom ne. Preferably R
and Rl are each hydrogen. The 2CRRi H and - CRR X groups
can be substituted on the styrene ring in either the
ortho, neta, or parapositions, preferably the para
position. Up to 60 nole % of the p -substituted
styreneFpredent {m A We Qopompier structure may be the
functionalized strgedid.e{ 3 ahRVEIID1L £ Idresyd
and in anot her enbodinment from0.1 to nol % Tn yet
anot her Je@bEdierion M3 MEEF of functional i zed

struct l)J(re (22) if{ lf:orqrﬁ (€437 &r@lkxw&lﬁ%iofﬂmef fgunct ]%ﬂ.%yrene to
group X,ma hal.ogen or_so ot her_ functional group
whi ch n&f%&q%ﬁ@orlﬁbr% eeﬁoé’fqemrem'l i c substitution
of benzylic hal ogeh i\ tdheottherl kyflaupsresuch saolefin-p-
car boxylLi IL.ds. . car, ts;. car.ho esters,

am des aa%gfyiﬁ%t ese;n%y%g?éy;%%jglc%&f%del?{ )%heen%) |03Le¥mer‘
thi ol ate; thioether,- xanthate; cyani de; cyanate;

_ _ ) ; f :
am no ang Tl ir 65 o her @9f; o Ela%%%&g?&ﬂydfeg%@ 148d value of m

i sononool ef in copolyners, their )
pr épar OPer yMeastitradsiaar lukérs draioiladtiromngh ® ey Iftteg/rene

NDKQ @a[rptalxvttilc@ﬂlayr diiscleged it U3r2alll Afddiments, m is
Particularly useful of such copolynmers of .isobutylene

and TPME R R e arld SRGsd Vedat aiffiaty G glaR 35
Zga['[m|e®rr]1°é|)trivf@_ty|']y|frfdny NeRs Whemeisrs ;uRrid aﬁ%d‘fﬁi&ﬁ%\fgly, from
t net substituent .grou resent on the benzy

ri §S§oﬁty“51nn% ‘br I &th%r 9%?’8 e m™ ﬁsef%%ljy'3a8"

br editee nattame(ljy-, brioronrei-3; stlyreme) iveds Weldonast &84 ;d and

or t f ti i.zed ver si r eof. wherein the
halagéeeﬁggttg%%%ggr%lgﬁeldﬁ\sbpl agé%%%k}w%éfleseih@ an d{ulcdﬁle or

by caempicite ras tristsh @arey Idis cdoisedf ume #iCo 4l G405 8 SHfesead WO

I NLEHRYYERLS are termed "hal ogenated poly

(i sobutyl ene- co-pnethyl styrene ) " or "brom nated
poly (i banptdes ssgqshmemy, the isoolefin/para-

alkylstyrene copolymer is substantially free of long
chain branching. For the purposes of this invention, a
polymer that is substantially free of long chain
branching is defined to be a polymer for which g'yvis.avg. 1S
determined to be greater than or equal to 0.978,

alternatively, greater than or equal to 0.980,

alternatively, greater than or equal to 0.985,
éltérnativéiy, greater than or equéi t5 0.990,
alternatively, greater than or equal to 0.995,
alternatively, greater than or equal to 0.998,

alternatively, greater than or equal to 0.999, as
determined by triple detection size exclusion
chromatography (SEC) as described below. Such polymers
are also disclosed in WO 2004058825 and WO 2004058835.
In another embodiment, the relationship between the
triad fraction of an iscolefin and a multiolefin and the

mol% of multiolefin incorporated into the halogenated
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styrene) ", and are commercially avail abl e under the
name EXXPRO(tnm) El astoners (ExxonMobil Chem cal

w@ovpasn23 Houston TX) . It is understood that PECEUSRE6/000588

of the terns "hal ogenated” or "brom nated" are not
limted to the nethod of hal og@Bati on of the
copolyner but merely descriptive of the copolyner

%?ﬁ%? §§gﬁggg 1%5 %%E%h%%% % d%%%dc%@ f?méf“%equence

erive units
p ﬁals@mbﬁyuwyﬁgﬁét@@n @@dOMmatﬂsl ipheberacterized by the

fupg ? &Z%éqﬁghﬁgeﬁﬁsE&%E%&Qth RaVgeRer, m.
subs | y honbgeneous conp05|t|onal di stribution

suchthat at | east 95% by wei ght of the polyner has a p

- al kyl st yrene gontent ma)Bhin 10% of the average p -

al kyl styrene ontent of pol yner as neasur ed

permeati on cH 35&to@r&§h§%€ §OPRoWHSn S68VS 62 iiﬁsklbutlon

More preheamedepql ymers are al so characterized by a

narr ow nol ecyl ar |ght dlstrlbutl n ) l.ess
than 5 , nor pre?ﬁWaEPyaFégg O% H&&%éwgrelé}ﬁﬁﬂ
viscosiﬂwoaﬂefage1mot@@ub@pOWWM§htamd.the range of

about 200, 00@ g %%%UES%KH%%’%99m§QQd%é¥f§JHufﬁi lefin

nunber average nol ecul ar wel he range of about
25, 00 Otgdaghéyecrsonoam @ed@p@%m@ér by gel
pernmeati on chromat ogr aphy. Preferred hal ogenated poly
(i sobutyl ene- co- pneth¥lstyrene) pol yners are

br omi nat'€ds AfhiteH Sge AdrtLPTe Gt &h SsHhefbiduand a
0 &mﬂ@1@ﬁ@&hn5%h@NtW%lgﬁﬂ/Obfbh@ﬂ&ﬁ&ﬂ@ﬁldﬁﬂﬂﬂﬁipdﬂhted into

O GG SPECRGOT 652 FS AONE Zaoiy ABFQRESE it of this

Ex@q®s$a®na@dbhds waﬁ,vpﬂ@ketﬁed1dﬁnobppmkymarﬂzﬂunon of
ab% 05 t% about 2 % leW .0f bron1n

2 dlq?seqion:fhe
wei g Tt oP the yner nDre pré%eragiy abou
aboetrthi2s enr@loeh%ebwt@m me,isaddcar grealistranmtizal |ly. Fr ee

0f3ﬁ%%&~@%&%%§ 0&&% %Q%%t%&‘%%%npglbﬁe 1Q§%5£5H¥%ely, from
chain. I'n one t of the inventi'on, the
i mgéqemlegrrrﬁﬁlams 2a 5gopdltprmatéfiedy t ETom isrsmirsol a3 . 0;
deriyed WSt iRely, from greater than 3.5. In other
embodiments, m is from 1.10 to 1.25; alternatively, from
1.15 to 1.20; alternatively, from 1.15 to 1.25; and
alternatively, m is about 1.20. Halogenated rubbers that
have these characteristics are disclosed in WO 2004058825
and WO 2004058835,
In another embodiment, the halogenated rubber is
‘ substanéiéiiirfree of lanéicﬁain brahchihg. " For the
purposes of this invention, a polymer that is
substantially free of long chain branching is defined to
be a polymer for which g'vis.avg. 18 determined to be
greater than or equal to 0.978, alternatively, greater
than or equal to 0.980, alternatively, greater than or
equal to 0.985, alternatively, greater than or equal to
0.990, alternatively, greater than or equal to 0.995,
alternatively, greater than or equal to 0.998,

alternatively, greater than or equal to 0.999, as
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met hyl styrene derived units and p-hal onet hyl styrene
derived units, wherein the p-hal onethyl styrene units

w@e@7p8esent in the interpolyner from about O0.BCT/US2006/000588

about 1 nol % based on the interpolynmer. In another
enbodi nent, the p-hal onet hyl st ¢Pene is
p- brononet hyl styrene . The Money Viscosity (M.1+8 ,

1230 AR B %@l 2 a@e%t%ﬁe%@b%@ 789 1MIRNeY The

units. In another e odi_nent rel ati onshi p between
t hBTEFRAE St PACEPERISE 8f iLoD6l ehpdnakFagching in the

p- bhyh%&%f%%ed%%@rhﬂﬁeﬂoh%hﬁg @r@b&%' %x@%&qon SEC.
i ncorporated into the oly i s described t he

cop8t PrEr d@é&&éﬁé’@ §FSL LPoRFFERTEGGatFoR & 2o elyfi1fora,

bel,gw-and iss t¢har agher 'c%%@m@é o(gQ%p@lo I%?Jéf‘é%feds eguence
di stribution paraneter, {m (1 + m) }

wheEE1iPRELs & ﬁée@éﬁépgﬁn@fet%&@éﬁcéB&létlﬂg%mm'on
pamalggfb@hus/étlttﬁﬂ I@@z@‘l@ba'll@@_‘i::j@c@fttféﬁ'n@’ lastowene t @
ISOO erin.i € _Copo mer .an
P REPsan dHetrees, oriRE) Ml ROR Vi Seamet A gotor
|Eahﬁeﬁcwa@bymeﬁaffheehF3h1fméf&bcthw? &ﬁwax(aﬁnedﬂib
ue or,Cco er i tign,of .the 1.So0 e

R ol ke gt | ARl BleRertl® 320 Elhidhored in

enbedu&BnMathnths ﬂnghtlesattbann@Sdsuddnanuwanng3£1rst

frop s3han. 30 atternatively JLIPPless dhatiyal

altérnatively ron1 ess t
enedirmettiye rmd§xf detrette8; tiliwelnatloralahydnafmrerBe;s used

al ta%r RAL %@.Iu)é'ntf remsl m%? ml"ﬁnq ikl Ratdavelf el B30 ymer
ol yners aV|n%55uc haracteristics are discl osed

Bvbom@ms@@zs Ad \Aéhzf@@@@sg@as Unjijegn &imgidom) 10 micron

en‘ﬁlqet»e@e@t/ast ed &@Qb&l&sl n/ p@ea ms&lﬂﬁyrlesity&@%ahbrated

copol IS substanti free of
ggé%nst 16 narrow po ys yrene standg%ds

(Polymer
Laboratories, Ltd.). Data 1s acquired with TriSEC
software (Viscotek) and imported into WaveMetric's Igor
Pro program (Lake Oswego, OR) for analysis. Linear
polyisobutylene is used to establish the relationship
between the intrinsic viscosity [1]iinear determined by the
viscometry detector) and the molecular weight (M,

determined by the light scattering detector). The

relationship between [N]iinear and M, is expressed by the

Mark-Houwink equation.

[n]linear = K-Mwa

Parameters K and o are obtained from the double-
logarithmic plot of intrinsic viscosity against M,, o is
the slope, K the intercept. Significant deviations from
the relationship established for the linear standards
indicate the presence of long chain branching.
Generally, samples which exhibit more significant

deviation from the linear relationship contain more
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chai n branching. For the purposes of this invention, a
pol ynmer that is substantially free of |ong chain

whe@mnosizeyy i s defined to be a polynmer for whi cPCTUS2006/000588

"vis.avg . is determned to be %reater than or equal
to 0.978, alternatively, greaté® than or equal to 0.98
O, alternatively, greater than or equal to 0.985,

al aRattivelnt lgfr%at&faltrpfi‘ﬂ‘acffclﬁgféal t'lQ’lé) W ing factor g'
alternatively, greater than or equal to 0.995,

al PerrativeIRt S SRer e érrOéhJéJe etegygied linear
aI reneatioreinip greater than or equal to 0.999, as
determined by triple detection size exclusion
chr omat ogr aphy (SEC) as descri bed bel ow. Such pol yners
are al sqrdigglosed i n\p, 2004058825 and WO 2004058835.
I n anot her enbodi nent, the relationship between the
triad fraction of an isoolefin and a multiol efin and

the nol %hef vallid defd n digheeipera ed vy qéé}f than or equal

halogenatedr bber .co ner_i s described th

B SO SRS B G SvBude Pt owlemy 9 s
chaalqauaﬂeuxz exéatt;lyt lmmaipcu:loyme S&G{i&@ﬂ:ﬂ}dﬂeﬁ rJJsbuidrmedered
pa er,. F 3 i s.th
co%%r?tﬁe}lge@afencehg slg(rl Bt i oﬁ’%}lar aTet lry 1,&88 ttl'haé1 one,
nolcée samod eofl smilarico|cdfeiim ﬂogram@@ldefu rféen ¢lge  E.F.
copalsyrt abth o d .S B8+ §eoleiy erﬂélrfélq}ﬁ Polymer

in-multiolef iIn trlad fraction in _the copo
Me&Steafent’ oltrilad (ladLiodn Cof Aérl@%@éldeﬂ rﬁf amevington,

mukeki. ol @felr@jam tﬁ%%é@' %c@f vt i alogfal N 'I‘?{:‘Hﬁ%’l@ %tectlon

into the copal IS descrl bed bel ow. The best

f this &qati Cﬁlﬁlﬂ@tleﬁe P& §8CHf dRteorslice of ‘the’
COQﬁhfg)mlaltbQ&*alpB{icOfcdr% I Sgomfslc6sa&qf Iad}etﬁagjfeefg N dN g ig. avg.
eac i Lue n certain enb |men m.is from
gr &5t &PLF gr?tde ACKEE & E‘le Fk?ieéﬁuéa?ffe MR

2. Gisahktibundorv.el Yhef rs@mllng factor g'vis.avg. 18 calculated

from the average intrinsic viscosity of the sample:

g'vis.avg. = [n]avg. / (K—Mwa))

Other preferred halogenated elastomers or rubbers useful
as the dispersed phase of the thermoplastic polymer
composition (B) include halogenated isobutylene-p-
methylstyrene-isoprene copolymer as described in WO
_o0i/21672a1. o

Preferred polyamides usable as the matrix (D) in the
thermoplastic polymer composition (B) are thermoplastic
polyamides (nylons) comprising crystalline or resinous,
high molecular weight solid polymers including copolymers
and terpolymers having recurring amide units within the
polymer chain. Polyamides may be prepared by v
polymerization of one or more epsilon lactams such as
caprolactam, pyrrolidione, lauryllactam and

aminoundecanoic lactam, or amino acid, or by condensation
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greater than 2.5; alternatively, fromgreater than
3.0; and alternatively, fromgreater than 3.5. In

wordenssebodi nents, mis from1.10 to 1.25; PCT/US2006/000588

alternatively, from1.15 to 1.20; alternatively, from
1.15 to 1.25; and alternativel ¥l mis about 1.20.
Hal ogenat ed rubbers that have these characteristics

ar &, ié&! &d@%ﬁ%ﬁ%ﬁ%& gnd dé@%}ﬁbe@éﬁsf”émmg and

anot her e odlnent genate ri1s

sulRtighimealanpde ey lens |anRy SHAIGPIe FEhitRe Forthdanatrix

pur@nses, ahd hirse doyeinid o ;ﬁ;zﬂﬁtmortﬁt?élﬁﬁo (B) .
substantially free 0 f 1ong chain branching is defined

to be aifEmRMES r SHEREPUXABLARY 2% Rrébécrqrﬁ:ﬁ%a%am
be graairers)t hajblq/flaemlg&a{}ﬂ 91@;1@4_ tiennati vel y,

greater than r .equal ;to O. ernatively, greater
t ha&t? ot (%tyc}eg‘e?é%lpaa‘i”t Q\IY%\%I‘ 6aﬁgreater than or
eql;ajlyttmﬂn&ﬁﬂtylaelrte@rzrm'ltameia/ (\yrleat eg9)t han or equal
vel ete than M equal to
éjgj aell}‘t er ngw%%eyseggarcea e(fetir an ot 6qu to 0.999,
as destlamemett uirwltemqw soethecitangid eSEyalsorf cﬂ Tms . Nifhen 46,

b
poI yrre%rig I\'?iDE’get rm ne éufr%ﬁ?%é;l erg%?{egctl on sx}i%?dwt of
Tr i 19l eHARBIGFRISES jac iskr Porlasd Idn a Watlaw 6 (N6), Nylon

(Mdl1f onel.1)Vessachuset t @12050G Ghy UMt AR, aPERALLd(

at 4 & % O{)g%gl a Prec?ael%n DetNg{:torsEp BePﬂ?n hamle (Ne/66) ,
garn |519204é\73131<§ht45510é\t§t1é¥}ﬁ’5‘(%4é\5f n g and

gl$@dkﬁk€ﬂﬁgWNﬂﬂ2) Hﬁgﬁéﬁémdﬁitﬁfﬂﬁ ¥@%§Nﬁﬁﬂdl%Pers

etector and a.Vters differential refractive_ inde

dettg]c falar'ﬁltyeé)\rl\tél n% t alsfhPgetisd or SA%?Jetlonal

com:ecdpécdas @Smmﬁmdﬂbﬂyh@dhy@mlcmsat tepeng el e cilosse

be first, e Vi scorretq%é%?tector second and the

rlé’r% iPal é’ﬁn&d’ﬂ WS gctof )t RFfg described in
TetKrla:lde]tO]fmerran Erﬁ:yuﬂ%eaﬁat ke elneatilcs10 e dHddlidyy, v. 10,

\(Msf?lp&?sf?%rgemaﬂr?r@e qﬁ%’deéih L%%or atori es Scthednce and
Technology, Vol. 10, pages 392 - 414 Commercially
available thermoplastic polyamides may be advantageously
used in the practice of this invention as the matrix (D)
in the thermoplastic polymer composition (B), with linear

crystalline polyamides having a softening point or

melting point between 160°C - 230°C. being preferred.

_ In an alternate embodiment, the amounts of the
modified polymer (E) (preferably a halogenated copolymer
of isobutylene and paramethyl styrene) and the
thermoplastic resin matrix (D) (preferably a polyamide)
usable in the present invention are preferably 95 to
25 parts by weight and 5 to 75 parts by weight, more:
preferably 90 to 25 parts by weight and 10 to 75 parts by
weight, respectively, provided that the total amount
thereof is 100 parts by weight.

In a preferred embodiment, the thermoplastic polymer
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m xed- B/ LS GPC col ums. The instrunent is calibrated
agai nst 16 narrow pol ystyrene standards (Pol yner

waaonstses i es, Ltd.) . Data is acquired wth TPCBES2006/000588

software (Viscotek) and inported into WaveMetric 's
| gor Pro program (Lake Oswego, 3R)- for anal ysi s.
Li near pol yi sobutylene is used to establish the

rel e AT Vs o [ (whi
oo STCTEL B IR I SR e i
rml%rm@rS%@gﬁrto MRS RechEeH B2 e chbﬁiled rubber)

SC&tdnﬁi’dﬂbgltﬁQil%ﬁéi@ed 11_1'1%1 e St IS H L PANREN matrix (such
[h]linear nd wcissexpre]%%%@qﬁ%he Mar k- Houwi nk

eq et iR O AT 49 ) edrs = AL 7L Gl zat fon.
obt ai nedr« weﬂnhe'cﬂomllej agﬂrdaﬂnmatapimt ﬁ uddd imst&in to
VISCOSIt a_is the sl ope,

agai |
neeriae Ritanas bn Rt RO the Polyanide
r ellaismsamqo tgst dbldisshedidlr tdwendormear sstandarasnized under

in e e l.ong chi
Ge%eo?ﬁﬁq: Y, ﬁ“:* S%hea xhi §$%nt%egg%%gnl I can JtrSt
dewﬁtqaénzarlélm thddamemmpagientt o e meldrarsiously

m%ﬁﬂ%fi&?@nd ARG Hhaidy Qs[sa"ﬁmé"%arm%f{@%f‘% "micro

factor ' also indicates deviations fromt

det%&ni ﬁ@&hﬂmqeté}e R lyEsifhigesin iatsiampl e = [h
11inear Tihe dalaud O vuldshiiatdefd ned dirdred 658 dhaihg the

or € to one and reater than or equal to zero.

TSRPS0 BRI BRI i, 24 RS I the
| S aannsiglefeddrature ldmedte Mg in idh d@nigneantdych as
| ess than one, the sanple is long chain branched. See

e. ¢ ToLlF mildys Feebusnd @H@rr BerYy TUPLECHHighetgisader or
P0|m5ﬁrngs@m V@ 2 a (Ehtinl Zd-aw GxtAldan anthd unlque

B L A .

datiz sdHate mdtﬂﬂuhstandlng the fact that the rubber
component may be partially or fully vulcanized, the
composition can be processed and reprocessed by a
conventional rubber processing technigue such as
extrusion, injection molding, compression molding, etc.

Scrap or flashing can be salvaged and reprocessed.

The method for producing the thermoplastic polymer
composition (B) in the present invention typically
comprises m1x1ng the flrst rubber component the
—polyamlde and the optlonal dlsper81on aid by a biaxial
kneader/extruder etc. to disperse the rubber in the
polyamide forming the continuous phase. When
vulcanizing the modified polymer (E), a vulcanization
agent can be added, while mixing, and the modified
polymer (E) is dynamically wvulcanized. Further, the
various compounding agents (except vulcanization agent)
for the modified polymer (E) and the thermoplastic resin
(E) (e.g. polyamide) may be added during the above

kneading, but preferably are mixed in advance before the
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chromat ogr aphi ¢ curve. A viscosity average g 1 or ¢
"vis.avg. is calculated across the entire nol ecul ar

waowdoghsiseld stri buti on. The scaling factor g'vi SPEYS2006000588

cal culated fromthe average intrinsic viscosity o f
the sanple: g vis.avg. = [h.av@3 /- (K-O O her
preferred hal ogenated el astoners or rubbers useful as

t he U385 edé)ﬂ{@%{é} ugéﬂﬁé&?ﬁ@&%ﬁ%&& Pl B

composi tion ( ogenat e
i s FBRGIAHe PR thytistad en&xamidime fdiaxnsdl \ang @ screw
deg&ithhedd N MR LM 2 1@02ALry nfin&ler ned polyam des

usable a s the matrix (D) in the therm)pl astic poly

co#ﬁ@ﬁdﬁrrfl’?x(t%)udﬁre 5T mo pINeEtS EH5518rani tdelss (Rﬁﬁ%i’eﬁ)ble to
comreu @ Mg RSt AddatR rglexteSidRauF ot 86 &f the

h lid I | udi I
o DRSS R U AGED e TG Ll S (e () and
poltywee dycteai i vFEdlqaamzzhe:&dmy)fo télepmﬁﬂiilﬁﬁdacb)polymer (D).
POIPRAIZAL LR, Ol R A %%r%fega}' LA A SUEL P or

s caprolacdtam pyrrolidi ["au Am At
anistegedsdaoikndaatitam &S é:ﬂnm@mld:lcms b’;pr the melting

CO'&%%”%@fela%QT d'tk?%s't% @x%%u@%d A AN DGR t 48056
e Eiic

formng and no lons are suita or use

as t@ﬁ@%ﬁur@ (Md»en%gtth@e t@l@é‘l“\?@é—laﬁ'ﬂ% rmﬂnyhe@) (e.g.
&Q?a&dl"&é )( BeltFXanpheseef, sueh pelyamigdes a4 Q:he time of
C

rool act am ( pol yl auryl | act am
%q%r@pégdllﬁé)ﬁ)] && (7,\'53}.‘1 ncsegB;l {‘he t:Lme for
pokyMEXﬁM£khMJ&ﬁ&%ﬁmﬁyﬂﬂkhﬁﬁMi@m &¥conds to 10 minutes.

hyl h d l.on 6
oF YA et A1Eh e Cogh RaSH-AE-CRATSR GISSRE Ay 46,
WW@ﬂCM@@&atﬁmml‘tlﬁieG&f&M taldelm:omdemtpx@fgmﬂl\g@ct of
11-am [ 1 l-on
SoTHRsEeancis ALV el DN S Moo (o
( Nere®) s 1 tyiro ipreBgLcEnN6 1Y) thel\lyﬂﬂom'vedfﬁlet&gdcbmslvmn
copg?l%%lq@d M QMG 2 NEI2h B 2132 P& USad. T8 e method

ners
of formlng the film may be a usual method of forming a

film from a thermoplastic resin or thermoplastic
elastomer.

The thermoplastic polymer composition (B) according
to the present invention may contain a vulcanization or
cross-linking agent, a vulcanization or cross-linking
accelerator, various types of oils, an antiaging agent,
reinforcing agent, plasticizer, softening agent, or other
various édditiveéwgéﬂerdily mixed into generél rubbers.
The compounds are mixed and vulcanized by general methods
to make the composition which may then be used for
vulcanization or cross-linking. The amounts of these
additives added may be made the amounts generally added
in the past so long as they do not run counter to the

object of the present invention.

In another embodiment, the composition of the

present invention comprises a laminate comprising three
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t hereof any bl ends thereof may al so be used.
Addi ti onal exanples of satisfactory pol yam des

w@e®pegidad | y those having a softening point bePOmMUNBEN00588

are described in Kirk-OQ hner, Encycl opedia of Chem ca
Technol ogy, v . 10, page 919; a#ad-Encycl opedi a of
Polyner Sci ence and Technol ogy, Vol. 10, pages 392 -

Conmerci al |y ayai labl e-ther I
na?r bE°adv ﬁ¥3580us¥y usgaefegf HDQ#%%?F@SBgf¥ﬂ%]qgﬁlnate
|nuemprmaeasatﬁerautﬁaxe@Dpflﬁ ﬂheamhéaﬁﬁw1a@ﬂp@nlzed alloy
poI sit I ggar ackystighkigng ol
po|§§ﬁ?5§§gﬂ§v?nggﬂ 95nﬁ%£91%|nt o? nmel ﬁlﬁ %Fn?mer
betlivepars66CPhagso 9@efeﬁébﬂag Br bpépPeaateqs aﬁoutylene

al {,gx0at euppRedinepLrsthepaBEYNt 8 8Ecbhe E&%b&*%@ EVOH
polymer (E) (preferably a halogenated %

i S6BREYYBAE. arBdpar ARATAY L 2¥EYr Bhe PSR

th%meaha&bacam&yn (eBhbirX s By épbeﬂyémhld}é #atrix and a

| de) bl th t
o VAR EbEY B3LPBLBSSEPELoEy RErGRr MR 81FELYs par s

byhﬂ@bgbhatﬁﬂr&Sbue&ébablba@@dtmu25epaﬁn$p@¢sw@|gh@se)

and, 10.to_75 parts pect

t hAP FRe Pt & eaﬁgﬂhtoghegggFreg% %% %é%tﬁyﬂgﬁyeé¥¥}
|nvalpﬁeﬁeededléwwodmnﬁhe fuméttﬁ@Vﬁﬁp|a§m|@ome embodlments

poLymerco 83 Q Qﬁ)s%%a%ﬁéh%a b%t%%%an?§§&ﬁrst and

i nvention conprlses nodi fied polymer (such as
a bdict ééyembém)i @@’ﬁ}@@éﬁtlm.tb&e.t@ééfdi dayer is in contact

thenpppbasti-e r il Jmmuki % %&%@hc%§c@s%0|%@mdaﬂeélvéSlayer
subjected to a dynam c vul cani zati_on. Et

d?ﬁ’&ﬁql@dvﬁpcélmtié&el GRTPESus e BTREFEPR 10 %%ﬁé%layer is
VU' ‘igﬂﬂ 23t QN 1RI006ES $ i RN ¢ Fehe R gl )E%‘Bn{j%of QY 15 oansh,

i rst rubber Conponent are vul cani zed under
00@¢eﬁemablgf3ﬁlgb diveam tAiska r &selfieraiie fhihestsecond

vulcanlzabl r ubber ent mul t I
VULEXREz &6 gﬁ&"ﬂ:%s&e&?ng% ﬁélﬁ | PHCEE ISRy Rog § -5 to
gebs Wi hibpetrhe-apaky anisde o el fmMehkiick.. Tm&éﬂzs@mw the

vul cani zation is effected by m xi ng the
third layer is from 10 to 100 pm thick, preferably from

ggnamlcally

30 to 60 um, preferably 35 to 45 um thick. 1In other
embodiments, the first layer is from 10 to 100 um thick,
preferably from 10 to 80 um, preferably 10 to 60 pum

thick. In other embodiments, the second layer is from

0.1 to 100 pm thick, preferably from 0.3 to 25 um,

i

preferably from 0.5 to 5 pm thick. In.other embodiments,
the third layer is from 10 to 100 pm thick, preferably
from 10 to 80 pm, preferably 10 to 60 pum thick. In some
embodiments the first and third layers are the same
thickness. 1In alternate embodiments the first and third
layers are different thicknesses. In a preferred
embodiment, the first layer is 10 to 60 um thick, the
second layer is 0.5 to 5 pm thick and the third layer is
10 to 60 pm thick.

In a useful embodiment the dynamically vulcanized
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ingredients at a tenperature which is at or above the
curing tenperature of the rubber in an equi pnent such

w@g00a08623 m ||, Banbury (r) m xer, conti nuousP@I/KE2006/000588

kneader or mxing extruder, e.g., a twin screw
extruder. The unique characterBsti-c of the dynam cally
vul cani zed conposition is that, notw thstandi ng the

fach 1thal g «f LBheL camanenlt. Fayshe harkiald Y flor
ful Ty "vul'’cani’zed, the conposition can be_ process and
repropesses bypalyemidst Menalixr asheesgrabessiakpve.

t echnirguaIYChags XK YSHAN £ neN@ G0 R IR GitAthg of
coipr essi on nnldlng, etc. Scrap_or flashing can _be
saPPayEaPaR ALEPMOANYLOF. 6The PREVHEH TS Ny Ghe 2) »

t h@bﬁ?ﬁb&:&%né%hm}e}ﬁ@aﬁi@@ﬂﬁ@%i t(ngn ofB)s 6ir)]') g he pr esggt
inve on typic y conpri.,ses ing the first rubber
co gﬂ%ﬁ?ﬁmﬁﬁbyg8pﬁﬁﬁﬁg%“&§€ ﬁﬁ%§83tﬁgﬁal di spersion
ai gppohyhaxbimaxhall ckreatbarbedideudear letc 6100 ,di sperse t he
rubber.in_th | yam de.fornming th nt | S se.
UhBR LR TR SR T raa Ry eI IS RA% <6,
vulNydnz ¥KDén Nygéen 646 che thddedndemislae Livin ipmpduartd of 11-
th i.Li L. I (GE) i cald cani-ze
FurTRaE BB Rt oY AT, 0 Sl Ak Whsa)
vul cani Zat porsageat prbodimeatmydief ideaapsiopridy (B camd zed
thether mphashi g eesik (B che &iRel Yamds)-gmawy e
added during the above kneading, but preferably are
i £OFPIHE S§8v anEe B 6 e POHERIFEadiSn glesPd etk aRavau fagpsent
f ol gMickieng 1isP et dpdhbisey! e driabited. naxagesed
t her eof are a, screw ex ruder,dknead r, ggpbur%)nier
bi dFCHCYRAEEIEPPES: FUREET . e&ﬁ&&%ﬁ% eV PheFent a8 @
pr efiepaltisedt phase.a bi axi al kneader/extruder for the
m xi ng af .the ernopl astic resin (E)..and {he difq ed
pol ymer %ZCB)erarI}) fe | f/anél%i @SVS:I ceagi(lzr)asttl c?ﬁldg T %Hd eiayers
nodirfi ethopel yieclEBed. 1FUMChe0,04t/\i8 1610 7D e 200y Af1106, WO
kn%?%%?%8H€¥8bew%3%%d%?béiﬁ%%?s%hﬁemkﬁ%%@é%bsfﬁbéhe
conditi'ons for the melting
Preferred DVA's for use herein typically have a melt
viscosity of 500 to 2,000 Pa.s, and or a Young's modulus
at room temperature of 1 to 400 MPa and or an elongation

to break greater than 150% at room temperature.

Preferred modified polymers (E) useful in the first
and or third layer comprise polymers having a melt
viscosity of 500 - 2000 Pa-s, preferably 600 - 1800 Pa-s,
~}noie_préféiably 700 - 1700 Pa-s and a Youﬁg's modulus at
a room temperature of 1 - 400 MPa, preferably
5 - 350 MPa, more preferably 10 - 300 MPa.

Preferred thermoplastic resin (A) (preferably EVOH
copolymers) useful in the second layer typically comprise
EVOH copolymers having from 15 to 60 mol% ethylene,

- preferably 20 to 55 mol% ethylene, preferably 25 to 50

mol%¥ ethylene.
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and kneadi ng, the tenperature should be at |east the
tenperature where the thernoplastic resin (D) (e.g.

w@oioyasisee) nelts. Further, the shear rate at PE¢EUSI00€000588

of kneading is preferably 1000 to 7500 sec 1 . The
time for the overall kneading i3 from 30 seconds to 10
m nutes. Further, when adding a vul cani zati on agent,

the vul ganigatiQn ﬂﬂé@nc%ﬂa%’t?@%%é'ﬁﬂ {5 gffé@éla%yy 38von
seconds to 5 mnutes. The thernoplastic polyner (B) .
COfRRI YT Pr StRTEH By tthe SRR GretaRE iwRirmlly comprise

typs | ot Faded : endergd i nt [ T °
nmet \ﬁc‘g%l ofogf%c;r:}m ng t}%gv%%l m qn%ecgleﬂgg 18%%};11{ %n%%rﬁo%&ofto 250 °C,
f oprafembdliy MidanomED threr2vdpl°ast moreepireferrably for 155 to
t hernoplastic elastonmer. The thernoplastic pol ynmer

corﬁf' i Ciron (B) according to the present invention nay
contain a vul cani zation or cross-linking agent, a

vul cani zation or, ¢cross-|inking accel erat.o vari Qus

types onE;jl “ot esﬁreéin%ﬁﬁ]ﬁ“boéﬂ?gg%gcerﬁe,s%i )O{EHGF%%%&X ,BVOH

pl astnclivaesy s )s ofdeshilng ragerd ,segrorod Hexyevartyquiscally comprise
addi.tives nerally m.xed into general rubbers. The }
o G S TRbeb P S B TP Tt it e DS X 10
t 0 *ABK ecth NEmT-@RASId ican NehiLh gryrdhan pe used: fof-

vul ¢ani zation or cross-linking. The amounts of these

addi €¢ ves/ aded avilp Iew rheds .t refianahly g af 130°

added. | o} He? RAIRO J 0N RS they do not run counter
to the object of the present invention. |In another

enbodi ment, the conposition of the present invention

conpri sehe UAMHRRL GREHLENG 88 MR A8 Fture as

In a prefer ggjeggodlnant the I'am nate conprises a

fi ﬂr@b@ﬂ % Sdy A ERLY AT aT Add @gpation

(cemrdrsing A Re yankde oret Idx And.a . apdi. Efnﬁg pel YERE,

di spersed phase, preferably a hal ogenated I soutyl ene

bapaw fegtssly didsped9et plrase) cm’assecontigl ayeiest, EYOH

Co%@eﬁ@abl@“%a@i%@ rad Ylo%)ﬁ%r' SOfmo%{]LﬁtLgerofa ld%argo%lﬂf}/a and
or an elongation to break greater than 150 % at room

temperature.

Since the thermoplastic resin matrix (D) (e.g.
polyamide) and the modified polymer (E) (e.g. halogenated
rubber) typically differ significantly in solubility, a
further optional compatibilizing ingredient may be useful
for the purposes of enhancing compatibility of these
polymefs. ’Such_CSmpéﬁlbiliiérs include ethylenically
unsaturated nitrile-conjugated diene-based high
saturation copolymer rubbers (HNBR), epoxylated natural
rubbers (ENR), NBR, hydrin rubbers, acryl rubbers and
mixtures thereof. Compatibilizers are thought to
function by modifying, in particular reducing, the
surface tension between the rubber and resin components.
Other compatibilizers include copolymers such as those
having the structure of both or one of a polyamide and

rubber polymer or a structure of a copolymer having an
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vul cani zed all oy (conprising a polyam de matrix and a
nodi fi ed pol yner dispersed phase, preferably a

whadoopsgrsas ed i soutyl ene based rubber di sper sedP@iTESH®P6/000588

whi ch may the sanme or different as the dynamcally
vul cani zed alloy in the first Bdyer. In sone
enbodi nents the second | ayer is sandw ched between the

fi Egbxgn " trbl& rdd @Y 1¢ gqogetl %aaUgIént he-du,F deid¥elgroup,

isin typlcal)éé,atlre carcass,
or Madraspde W@V@r @EﬁﬁIzloéénleoga‘OPiPne SEXYs group, etc.

Prebendbly oithechidiShd ayeh khef pomyiehilde 10 ABHSH Polymer.
prefgrablyofror%aso thGO nm - ?e}lgr 1 35 taq 45 m%é) n

bly
thFEESGPF@VePgblsﬁlteﬁ@egeééﬁ&dI é’?@f“ i rté(rﬁeoof €100
mMpbhiyetidgr eher atlopefr @asllg)maxt @025emmlxe{31,efkﬁitabis)é ful
0.5 to0-,10 nn1%h|ck 1Preferg the third I er /Sth Qo _
10°PEC1ETAA CHEHK S Pref-df b‘f%'f Fom30% & yLene
prbheyﬂbhy/%ﬁyt@néSbmmdkhcop01WmemtH@EEéﬁbedkhenmsnalelc
th r ry i 0 t referably
fr%rcﬁt'L O?ﬁ{bg gé% f%lfmr I%Iéjr g‘bl %P%ggtso gt(? I:Ock I n
ot E@DMéabamlmntgllﬁh graétordpodyaer §n‘dr chheazl ned-ei@o acid-
Mk 1%KedpE%&%%abE%y&%%@V%a&eE@ %%ﬂaﬂcopolyqﬁ$, reactive

-preferably f
enBEERREHt §hetrﬁ@ptlmsmq :W@rlmls aﬂdofﬁhPGIt dirgonan. The

t hibgkunpr efreraR! Ieofnmmlmltﬁe&o prEnddl eferi pakd it@ilarly
60 HHIthICk In s éﬁglnents E e firs and th| d
| ayefdtafe ONE /s 0% MSGRne SR 1AM dith 0.5 'to about

enhodpaefiiss btyharefﬂgrﬁ:t 3 ethiupdn ayer ?paad’ds dyf fuerieit of the
thicknesses. In a eferg:%;,llerrbodlmen%:}1 3: flrst

| aer Y11 6B 66 SFh&&8E6n Gtals 9 $1%
5 poltylamikeamohd heildbenr ¢pdlgywenc.is 10 to 60 nn1th|ck

I t.th I I
(o Tt SRRl e BV BTy ARl Ly il RAI 2 e
a pelfgamede teatheineias déscricbos disoved, pr eferlaginized, " or

seheciedqf; h@.‘é‘dt"h ﬁ‘:e%re‘}“ I%oC QRS $HRd Lh RYNGaROl RGEADs i ng
(Nylon 6 ) , | aur Iactan1(hy on 12)
forming bonds as, or example, during chain extension, or

crosslinks between polymer chains comprising the polymer
or elastomer to the extent that the elastomer undergoing
such a process can provide the necessary functional
properties resulting from the curing reaction when the
tire is put to use. For purposes of the present
invention, absolute completion of such curing reactions
is not required for the elastomer-containing composition
to be considered "Eufed,“n"vulcahzzéd" or "crosslinked."
For example, for purposes of the present invention, a
tire comprising an innerliner layer composition based on
the present invention is sufficiently cured when the tire
of which it is a component passes the necessary product
specification tests during and after manufacturing and
performs satisfactorily when used on a vehicle.
Furthermore, the composition is satisfactorily,
sufficiently or substantially cured, wvulcanized or

crosslinked when the tire can be put to use even if
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pol yhexamet hyl eneadi pam de (Nyl on 66) |,
pol yhexamnet hyl eneazel am de (Nyl on 69) ,

w@eioylgpsaiet hyl enesebacam de (Nyl on 610) PCT/US2006/000588

pol yhexamet hyl enei sopht hal am de (Nylon 61 P), Nylon 46,
Nyl on MXD6, Nyl on 6/66, the coRdensati on product of
11- am noundecanoic acid (Nylon 11), and Nylon 612

(N@la%)ltlohala cta%%thqmo%mr& deen i cal1ohal

vul cani zed _al WVA") present in the first or third
Iafé”PS@éﬁfﬁ‘ﬁﬁSses a nodi f| ed pol yner as descri bed above

present caset-he 16, spsuwarpbaﬁﬁosﬂtﬁéﬁéahé Yg8, those used to
hal o ate |souté ene based rubber %&d scrl be above

or EIBRECRS T4 AP S pAF S ot PRELEK S

t herbidust . androssnhnkﬁngagﬁrsummiiwsmmlfecla:t&etdnpnshed by
V0. 2004/081% 2004/ 081106, WO Q§Q9§1 08 th
200408716 JD04P 089699° PP 1 %\%afso“?s €

usevvbeaéﬂnmuypucal by bavk ageme‘w hesopsityiadl Bodferred to

2, %%0 P@uré "f?%geﬁr"a Epfg 1 gWQL%ﬂ§%| onggﬁﬂ%§1?al

terrperature o] 400 a and Or an e
br ®alopgrEacsr PRIACIBONEG AL ChobnT terher it endrafmlriddty of

”D@bﬁbﬁglE@HygﬁﬁﬁegE%oHﬁ@uH&s'£kérﬁﬁféééﬂyi¥%héHe&rﬂdwihe

Iayer conmp rlse Z ¥ners aV|n a nel VISCOSIty of
- Pomeral (gropeeigkaBry=sb0) ari%dam%sso rﬁﬁcéssllnks Tormed

pr efueriabl }théoeuicéﬁ@gal?@oﬁ ﬁ@éicﬁla{@ung(.@eémdéﬂgds aiela; et

r oo te tur e.o0 rap
AT otBenPaph: Wtganbea e00 Npebl et Grobdtor 1. Rubber
thwonﬁf ! al astﬁe esbo) (A) c(lmleéea@éxlhtlys EM(H wep al iy SJomponents
usef u t.he. seco a ca conprise
cogio SCr]f%r sdhgwﬁg Eg%lﬁn %@c%%}/‘g‘b %{/o ﬁé{f e Tt cure o
pr a‘lalsabtny'erso tod5§eneléd by hihehede pnefErabinetZdl taxisks,
t Pr st r&sidy- ( :
(prororsrSBEeG FREEEF) RPE TRELED duia Rk (ilente common in
| ayée ﬁyfﬁulcanﬂyaéoﬁ@scgébﬁﬂ/@b@o@ol y@m%shmkh@g gor curing
Mellgen@ Pkl uler Bl4Rd? 2R Gf, e.g., sulfur, zinc oxide,

and fatty acids and mixtures thereof. Peroxide-
containing cure systems may also be used. Generally,
polymer compositions may be crosslinked by adding curative
agents, for example sulfur, metal oxides (i.e., zinc oxide,
Zn0) , organometallic compounds, radical initiators, etc.
and heating the composition or mixture.

When the method known as "dynamic vulcanization" is
used, the process of dispersing the cure system is modified
as described in detail hereinafter. Genéféily, the term
"dynamic vulcanization" is used to denote a vulcanization
process in which a thermoplastic or engineering resin
(i.e. the polyamide) and at least one vulcanizable rubber
are mixed under conditions of high shear and elevated
temperature in the presence of a curing agent or curing
system for the rubber(s). As a result, the rubber is
simultaneously crosslinked and dispersed as particles,
preferably in the form of a microgel, within the

polyamide which forms a continuous matrix. The resulting
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preferably from 150 to 240 C, nore preferably for 155
to 230 C. Preferred thernoplastic resin (A

w@ progdgrabl y EVOH copol ynmers) useful in the sepoOntis2006/000588

| ayer typically conprise EVOH copol yners having a
perneability to air o f 0.05-x3P0-12Cc cmicm 2 s
citiHg or less, preferably 0.03 x 10 12Cc cnicm 2 s

”El% élﬁ‘cﬁ pLef gl ¥ 001 x%oa%ﬂ} "Qiyrfa?ﬂl%aSllW

| ess. am nate (preferab a _three”l ayer

st wémmé@si dédevi"bed adve) Ttygpmc*@myy [9e&5FH Cai r

PeRABRIHAN A0 iG @it edl BX rh&iky Gh LMD s at a
cnHg or less, preferably 10 x 10 12 ¢c cnl cnR sec

cm‘—'@“@eqa&éﬁm &hd Sy éﬁe@&bl%? R&RAYRy HeySHTgry fsdmerature
0 fofl the Suddeia amad a@r can aeida;rega:tneometm;lbfgeaiemperature of
grz__?{%e) han .150 % at roomte

ecr ature. Si nﬁg_
AT Fes U5 g AREDT e S h A an
th@amﬂixfy@dnméwercd@n{@@@s ﬁﬁk@ﬁ@ﬁ&tz@@ad@b@ﬁrér mixing

typlcall differ ni ficantl soIU|I|ty
Bt it G T MRy SRR ey wniaue

useﬂialrafweﬁﬂml@uwos:e& m}fnmfwmjyngnﬂmmmzda la# yewred
fthse at|b|I| rs incl

T BRI, s P S TR, fikbd fot that the
d| et deeas etk h:tg’ﬁsds&fn@r gtongo scidpialny mem faeb pereggiBR)and

%)%JIQ}C%%C A ﬁ %&a o'h%@ﬁ:r %n%%N%)klerr%Eﬁ aJ\‘: lfq!’ IIﬂfOCGSSlng

ers and m xtures ereo

Corﬁmh@queﬁersyc@r @st mgmsm,f Uit g day g img ing,

I N R kedeaiRg. Jdihe swd 1‘9&? etrﬁzﬂ%rorfltéeéﬂ’ﬁﬁﬁ can also
t he rubber and resin~conponents her caonpatibilizers

i nASuES IS s TSR e s ahosdhavithgichd syrasdGr e

o0 frhethientens 9r6cés§0|&@ﬂhgﬁv@ngddiﬁiﬁﬂ 1§”éﬂﬁﬁréﬂ so as
a structure o f

o Shructure 0.1 8, copol et havlng, anepocy proup. . o,

gr mssmalz:ol bAe1ga8YPonBYEF OKNe graldanBidb]l £ apidehafts in a

rea%%&p%fgi%% Eg%pg EX%§19§ QearUbggé &E&ggggiable rubber,
elastomer or polymer and at least one polymer or resin not
vulcanizable using the vulcanizing agent (s) for the at
least one vulcanizable component. (See, e.g., US 6,079,465
and the references cited therein.)

The following are common curatives that can function
in the present invention: 2Zn0O, CaO, MgO, Al,;0;, Cr0Oz, FeO,
Fey03, and NiO. These metal oxides can be used in
conjunctlon w1th the correspondlng metal stearate complex
(e.g., the stearate salts of Zn, Ca, Mg, and Al), or with
stearic acid, and either a sulfur compound or an
alkylperoxide compound. (See also, Formulation Design and
Curing Characteristics of NBR Mixes for Seals, Rubber World
25-30 (1993). To the curative agent (s) there are often
added accelerators for the vulcanization of elastomer
compositions. The curing agent(s), with or without the use
of at least one accelerator, is often referred to in the
art as a curing "system" for the elastomer(s). A cure

system is used because typically more than one curing agent



10

15

20

25

30

35

These may be sel ected based upon the type of the
pol yam de and rubber polyner to be m xed, but useful

weopolgses s typically include, e.g., a PCT/US2006/000588

styrene/ et hyl enebut yl ene/ styrene bl ock copol yner

(SEBS) and its maleic acid-nedéfied form EPDM

EPDM styrene, or EPDM acrylonitrile graft copolyner .
and_t hej ej ' di.f e : hel gn
L it A e
andixbere of xhigksdianr arhen 610 thd esenpaechilvez efastomer

bl endedegs npl-PRELHSMH ardekdidl e JYdsenthenvdsedon

typically is about 0.5 to about 10 parts by weight, ,
baSEal epBna 190A paFeES T Wi gift RACQIR o hARer the properties
Cogpoanggt cui:@l Sy Hesm %eﬂ%dé d Qicﬁ'ttl@é‘ rr]rtila@n@obmme@g.

and rubber po . reference to the p ner.s

oL et b R L it erted t G RIS TS S tWo stages

" ﬁ@feﬂuklabei%vadi@ﬂtlidxe,d,tHerorir'f of aasddenkieds’ stelker, trabbke (s)

chem cal reaction, conprisi f.orm.n nds _as.. far .

exahpl &7 a0r FRg? chal i ¢ éﬂ%?ghfﬂ%?ggfgggiFﬁ%%“ﬁgiﬁggﬁ which
pothaepachacnsaronprbher () tdrel polnarerytrereleast omppbie of
hse%h%fagngga&hé NEeESIAIR! HN0RLA0IN0 R 2

t
process c rovide t'he necessary functiona .
pr bpéepeedenesyl of nghd r&mamie U IR IZEdcdro PTRIES St BE 2

Ui f @b SpRUL o0t HSE: 1 FOle MUIPRSESIRu NOPHESRA residence
i nvention, absolute conpletion of such curin

r ehéBPonstPE ABEMPERUI HEPHIRT (TR I8 ETHME [én A AgSponse
COBPOShEI Eartgcﬁﬁaﬁoﬁ%@@f@@ "srgtht’ v Giiipeedtion, the
"crossllQ d." _For exa

[

| e, for .purposes of .the
o EOBREE R aARfoaare YRS st 1 T s Fegms kmown £
| ayrbseosROsledohn balsedaon, tdeg pr eserd tworerdlilomiild , Banbury

cubbighent g gutsabendle U ia el dsites, orcen
t eseSedueidngoand Bhé¢etaneeildatan| mprgminger faemmbe cured
FAGHEEECHOLLLY WORDL LB o o ) - T & i
sheet using a mold that is subjected to heat and pressure
in a press. Samples of the accelerated compound, cured as
thin pads for progressively longer times and/or at higher
temperatures, are then tested for stress strain properties
and/or crosslink density to determine the state of cure
(described in detail in American Society for Testing and
Materials, Standard ASTM D412). Alternatively, the
accelerated compound can be tested for state of cure using
aanrosciilating disc cure rheometer test (described in
detail in American Society for Testing and Materials,
Standard ASTM D2084). Having established the maximum
degree of cure, it is preferable to dynamically vulcanize ‘
the first or preceding stage rubber(s) added to the
dynamically vulcanizable mixture to the extent that the
degree of cure of such rubber(s) is selected from the
group consisting of about 50%, for example, about 60% to
greater than about 95%; about 65% to about 95%; about 70%

to about 95%; about 75% to greater than about 90%; about
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sufficiently or substantially cured, vul canized or
crosslinked when the tire can be put to use even

w0 t@ddsBednal curing tine could produce additiBPCEIS2006/000588

crosslinks . Cenerally , polynmer conpositions, e.g.,
those used to produce tires, are crosslinked in the
finished tire product. Crosslinking or vul cani zation

i sdsax%c/ @Hﬂaiblﬁiﬁ;dti%,i r&?@wcatriaﬁé ﬁ{éﬁfofﬁéé&fﬁ%ﬂh&r

an r .accel erators;, the overall mxture of suc ,
agesr]rl?bs?tlﬁ‘é’tc'i‘hf]3 Vpi%ll‘ﬁﬁr}reé?ter%c?ki%tast L TAeRR] dmme of
" lthd snikrowuddmtt dheiypiysi calulyopesdiesn. Consequently,
perf.ornance c:cg%\racteri ti.cs,.and durahjlit

, ) f,
SN PSTCID Ho itfe SPETHIG SattSPTH Ak eP (RFocess,

vulTani zed T
t he hrunbdrcafdrazgslle nkuldenss taddeahd d ypies afmprosisi omksre
f orgypd ;durd [ i r.eacti on. e, 9.
el er e Rl R AR (R Hhadefties of
NR Ry termasliap tig: 2omorggnion @i iviyt dyarhey iant wlepart,
these conpanents descrdbed aboye Adhaind ag |B§J{¥fe1orsuch as a
i nfl uence the cure of elastoners, and generally
i nirigE needl o it deor REAKHR R, thalgygsent
gerimegﬁg,orﬁnchm}hegtaa?@m{(ﬁs G Thd %@ftre@r&i 6935

escr i ahove. slinking or curing agents include
ot R St Ay SV S

5 , zinc oxide, and fatty
aci ds anmd mitlunes ddiefetfat e rhddatantailtdigi £ rubbers

Syst. may. al sp .be ysed. Al ly, .pol yner
con"}plgLer:Stbleorﬁ:surr?adg % ag_‘r sesa}sl%ﬁ%gord’ B@ﬁyé—'ggﬁ TUPHR iRfpte of
agentrs, dfowhexdnpileeys Wrairqapaitlal mdadbsor( itle ,cutaicsysten,
oxi , 1] r.adi c

.tqﬁﬂe chrflg) teet%ﬁaén & ddy %%%g‘é)o’si%% sagate of cure of

initiators, _ €ating sition or
m Hduete rulther s e Inetarstbddh GOF af miyiamine cure.  Further,

vuls ZAti1y o - i [ ;
OSANALIGR 145 gandle s e gt gk s oo

herl@iSfafen thenaratinum iHeteah Qyifarfi which the rubber

vuliGAiagli1@Nsd THEEdHO Aenats 18 | eaigaddOfed, for

P OSSR M) 8t ierpoplant ¢ ot cndingCring LSS <

rulltera suitable level for the end-use to which the
composition is to be put, e.g., a tire innerliner or hose
component. Consequently, it may be desirable to control
the state of cure of the rubber(g) used in the
composition to be less than or equal to about 95% of the
maximum degree of cure of which they are capable, as
described above.

" For purposes of dynamic vulcanization in the presence
of an engineering resin to form, for example, a highly
impermeable layer or film, any conventional curative
system which is capable of vulcanizing saturated or
unsaturated halogenated polymers may be used to vulcanize
at least the elastomeric halogenated copolymer of a C, to
C; isomonoolefin and a para-alkylstyrene, except that
peroxide curatives are specifically excluded from the

practice of this invention when there is present one or

more thermoplastic engineering resins such that peroxide
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are m xed under conditions of high shear and el evat ed
tenperature in the presence of a curing agent or

w@eo7g3sy st em for the rubber (s) . A s a resuPCT/US1086/000588

rubber is sinultaneously crosslinked and di spersed as
particles, preferably in the fTd2mof a mcrogel,
Wi thin the pol yam de which forns a continuous matri x.

TheyouagulcbivrgC @Res Hd:Qmd $HERRMN dd the AdsdASirk. 1In that
"“dynam cal |y vul cani zed al | oy" or DVA. Typically, .
dy (T FEPESRI zati dS PdpPEECEH oy I Kitw§ tthe/ulcanize or
i ngﬂ@d;is&ﬁh&,atitawbemfale&%@w&b\gm G ie&c@ssﬂl‘véﬂl%ﬂ\t&lﬂér']& non-
curing tenperature of the ru ., a at _or _above the
et R oBUREE 1 GBPHF e ol Y AL | UGG og ishens for
sutheaslegltomgirlilcs haBaeuayEd) dupodyserc ariptdeit® of the
m n . or .ol xi extruder.s, (such as .tw.n .
sc?%%%§§$rggg%s%iégTﬁgbéﬁﬁ%hglcCaﬁﬁgaaﬂﬁﬁi99 TRGfgon with
dy Famicc gitepragiec ami séeagri ccwced eoWposipttiiomaild w,haine or
notwhstrardicng i hefiagt hah %o&%bgﬁrGd%f%#fﬁiﬁé“%gents:
conposi tion can be processed and reprocesse y
coRFERF difall HoRe Fropradioi-¢ Qprderssiing nee itditqrds diwstrechol
as bexhitesi; 0AVALD] €al-plRrROleieN B =C HEREEFS RN ;M idifg,
etc,. ?crag and or flashln% can glso be sal vaged_ and
r epPodeS§sEdiMPHCAPE PR 1aVARG ¢ AWESSNi (Fdficoniiethyl
pr déeds pcarbahave) adeidt BARo S nallteied FOrashlel purposes of
substantially sinultaneously m x_.and vul cani ze, or
R D T S0 L I
i n (dipenpesethyiecnenphisirag akxbeadfided ;vwdasiczabl e
ruhber. t r r,_and l,east . one-p ner.
or RasyaSKen! BEhotl B Bl s o kB G LRy ERLdehyde
(syeFér) 7 h8PaPShedbronnaaratc adkzibbbenoip frental deBaeie
e-9esin;6D9§g'4Q§pﬂ@9yﬁh$h%ﬁ LRACH a&ﬁk%@;t%%ﬁﬁ! Vic
The faollowing are commbdn curatives that can'function
i naFRE pPESBAT hYAVENY BR1Z2A0, acad; wgod Aorigs, abiesic

p _ . .
Fe@-iBg26Bd endphi QrethasetiBlaknoxi-des asani1ke desed kg in
conjunction with %he carrespondi ng netal stearate
Coﬁﬁpginatlon with sulfur.

Curative accelerators include amines, guanidines,
thioureas, thiazoles, thiurams, sulfenamides,
sulfenimides, thiocarbamates, xanthates, and the like.
Acceleration of the cure process may be accomplished by
adding to the composition an amount of the accelerant. The
mechanism for accelerated vulcanization of rubber involves
complex interactions between the curative, accelerator,
activators and polymers. Ideally all of the available
curative is consumed in the formation of effective
crosslinks which join individual polymer chains to one
another and enhance the overall strength of the polymer
matrix. Numerous accelerators are known in the art and
include, but are not limited to, the following: stearic
acid, diphenyl guanidine (DPG), tetramethylthiuram
disulfide (TMID), 4,4'-dithiodimorpholine (DTDM),
tetrabutylthiuram disulfide (TBTD), 2,2'-benzothiazyl

disulfide (MBTS), hexamethylene-1,6-bisthiosulfate disodium
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(e.g. , the stearate salts of Zn, Ca, My, and Al), or
Wth stearic acid, and either a sulfur conpound or an

wa@bkdylogisedxi de conmpound. (See al so, Formul at i oPCTXES10061000588

and Curing Characteristics of NBR M xes for Seal s,
Rubber World 25-30 (1993). To #Be-curative agent (s)
t here are of ten added accel erators for the

VUég ?Hf&’fla‘?% ) gmﬁ o4 95id)l YaSzol ?.a%B'ilengMBS or

age n e use of at [ east
acM@Rbr atorpos 5t fnermf & MR t2ed - 0th MBSt (M@Ra%) ¢+ N-

CuEéPQéa%%C&f§ﬂ 5(Eeﬁgg%ﬁiéggﬂgngﬁﬂfghamleecq&@BgyStQHH N-

IS uUse ause |ca y nore than one curi ng_adg enti s
enprujéativtene n@?%‘?ﬁaa‘?baéffif]eé‘{ ©xyHRthyeRe y‘i%l#é??leméde

M Xbeoe) szbh@hzdétﬁléﬁ] rReloand @d}gsswe@ot—wethyl

el astoner i s used rthermre, becaus S:;E”% presen £

i nYBRPTHRS enptoyRE B HHvA 5 tqys |a§1%n s SHFY FﬁﬁFemS ©

t hehpenpehéy earefa tiwertc wients ysa:tee mﬁfelladamhe dnko otrheore

m xi n ro callythef A f re.are

m?eogﬁgﬁng%fgt%%&m Df° 1 Uober® laldéq O|W(51n 1 F]Cteln Fa%ta The cure

pr eyedemgcsna]ge disesed sin ar eswiiredd coademehtebn into
%5'9 grE?gﬂr%%néﬂg dﬁﬂégnﬁ E'C%E%rrubber

cure system are capa reach| ng
t heomen‘-penat Q]P'@l@lial:lﬂ' eCPrit FATHIS elq rme;mar@e ritlllyleéff,

t h§x9¥ﬂag}:0aﬂéh8§nﬂ>f€9§ﬂ%ﬁ@0ﬁ%§s d 1y a2 HiinE Reried rubber and
that Is less than about the m Xer reési dence t1 ne.

exhRpl EUTENSHEHRR YRR n? thetGR évrrleg—"p&ﬁsedéfltlon of

: REheaEtébeekaéoﬁt@mim_{; SQors@SBiHon "t HRMesihicPlastic
e ru er

cure stem can be conpi.ned.b
SR E R B RS T TR e et g L) rypper
t\l\@nlﬁalsl:rm Ebr Bashupyrpoxer ©rgmm xd ﬁgvc&ﬁdl&de:mbbér mill, a
sa of the mxture,.often re erredt the C
aggggelFXt Td*eE onpolitt- "L ar reuc{l:ure un ers'L i ¢ Such mixing
cotdi tbomsnlguchfasred tdead otavadlerathing”s det nubibeg

a gelngogi@& hS Sg?ﬁgeﬁggl&ggat 3 C?%]d:i{eeﬁ?gn@)dél Gon can be

press acce conmpoun ure
thancgédsat@d progressdvedy 3 omgerng EETEah ey @rrlavtr to

B:r %%2? Legpenat B @reuiben: 1est &, fore sty gestSihalaily
preferred that the cure system be dispersed in the rubber
phase, or in a rubber composition also optionally including
one or more fillers, extenders and other common ingredients
for the intended end-use application, prior to the addition
of the rubber to the thermoplastic resin(s) in the mixing
equipment in which it is intended to carry out dynamic
vulcanization. / ] i

In one embodiment of the invention, at least one
curing agent is typically present at about 0.1 to about

15 phr; alternatively at about 0.25 to about 10 phr.

Useful combinations of curatives, cure modifiers and
accelerators can be illustrated as follows: As a general
rubber wvulcanization agent, e.g., a sulfur vulcanization
agent, powdered sulfur, precipitated sulfur, high
dispersion sulfur, surface-treated sulfur, insoluble

sulfur, dimorpholinedisulfide, alkylphenoldisulfide, and
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and/or crosslink density to determ ne the state of
cure (described in detail in American Society for

waemviosig2and Materials, Standard ASTM D412) . PCT/US2006/000588

Alternatively, the accel erated conpound can be tested
for state of cure using an osciékl ating disc cure

rheomster test (described in detail in Anerican
%%%;Mrggrtﬂg§gb%ga§%du g%ﬁ'algucﬁt%% %nﬁgTMay be used
Havi ng established the maxi mrum degree of

cu#@ apt apguptePdr aHOELL § -8y REH E8 PPV é"alﬂhi-’e oRets by
figatiglt peecediongasiadey wekeh:t( 8>)f ateed 1b@tRer

dynam cal }é vuI cani zabl e Xt ur t111] extent t ha
thgoﬂ@ﬁpé’é‘ of cérE SERASGYRIVubH r(es) s U8 &dt EFY Gm

t heage@tiplcals If&‘alsﬁg)l@f iabeukwb0% ofchrerezpaﬂ@'lrr%r ahboUtresin
60% to g[%ngter t han about 95%,. abe %A)to about % %
ab&GtP? § RESGE G50 QBSGt oot o greatar PRFation
abautn80%pecaboyfl §eMotkd dah o tit- LAYl hiydlrapeino iger,i @d 4 -

l e [ t II qui 02 e

re§l|i éﬁ%goger&%gétp%% X?Lh %r%ugegﬁ#‘r‘%@h lngm%o%l (@

vubusnil petriosy.) h@@{@@@qu@nﬁl-}ﬂlﬁﬁﬂihﬁfﬂ@e@@ﬁ@ -@sion of the

dy panbe r¥ih § 3RInZRLiQ) PLACesS xtihe sV #healiAabl §hen used,
rubbers added to the conposition are sufficiently

cuPBght UKERilyes (RE MesPEESPtopér Bi d€VSH (e about 1 phr

th%rraab@%t b® 05|Ott|h‘é& Qfs eWhilC RutRey e iddlalde phenol
e.qg., a fluid (Cair or UId ention barrler fu
as rﬁsllﬁnéfilllucﬁéﬁtlzfa&loél ta19 F&Pcﬁﬁuraﬁo% Pramidse

pr %&@:@ﬂpb@z\h@ﬂt @3S @ah aShak%dOfCI@lshrs& 1@ﬂ:rirfge arg%‘rfﬂ re8tktem

bst ally fully d.
B EPRErara ARETERAS, (R el SPATSSERE R oh@rother
c uhed otenationeas tarfsD Wrofa 1ikiyd pieexioiumestiat erst noiurteLIes

andEEEroaat G B b ed £y TG Care oy Gpoue
s udh phublser stbeiut] 2@)((1‘3@‘@231 SG%tﬁrnmmelm ctdierFyraaiar],

It Ry 3 %%epxecsde%dr%bln%él%l%wse e Jduher Mél§|lqr§:lude

to less7th maxi num state of cure of which
rulBEe Pxicepamdy oo iRt StseTEItexi (siaquty 0 £ phr %o about

measwied,, f®earic acid (about 0.1 phr to about 5 phr),
magnesium oxide (about 0.5 phr to about 4 phr), lyserge
(10 to 20 phr or so), p-quinonedioxime, p-
dibenzoylguinonedioxime, tetrachloro-p-benzoquinone,
poly-p-dinitrosobenzene (about 0.5 phr to about 10 phr),
methylenedianiline (about 0.05 phr to about 10 phr), and
mlxtures thereof. Further, if desired or necessary, one
or more of a vulcanization accelerator may be added in
combination with the vulcanization agent, including for
example, an aldehyde-ammonia, guanidine, thiazole,
sulfenamide, thiuram, dithio acid salt, thiurea, and
mixtures thereof, for example, in an amounts of about

0.1 phr to about 5 phr or more.

The laminate composition described herein (including
each layer) may also have one or more filler components

such as calcium carbonate, clay, mica, sgilica and
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exanpl e, by Young's nodul us, of the rubber conponent
is at a suitable level for the end-use to which the

w@oooposi3ei on is to be put, e.g., a tire innerlPCEUSING/000588

hose conponent. Consequently, it nmay be desirable to
control the state of cure of tHe rubber (s) used in
the conposition to be |l ess than or equal to about 95%

of dihe JaeigTUm=degr a8 tfn Gt & ifx 1M chthedh Rl other

capabl e,, asd,ﬁr scri bed above . For purposes of dynam c

vuloESR2 &t itdrt LeF S RN SRR bt I ten Gt 1A TR daliark -

g olsﬁﬁrtmblfeorfie)l@fp|n%ﬁclea:ifﬁm|i)hdll’(iéﬁ mmmcm Ihk@yaafk Quch as
il m__an nventional curative stemwhich i s

CafRBTESgt S Eani S g Gt T UHUalUEed 2cetylens

halcdgerrat éampo byrerks meyd ilfe ads e ritorny Wlecak za1c d<eastlica

th I 0 i 0 t al r A t.

[ s;%nr%ﬁo%tde?%ir ﬁqalﬁgaa%g%?cae-%gl 3%% sﬂ%?bglr?éj?‘f e@ceespcir]t%eg’ tor

percaRingd eguizt Uvés Hedaapedid.i Galdlp &8 udettdrmpoma thesd

Praeiican o Wit ahdhen T | RARa

or rmree thfgr nopl ast?é(;%r)engi neer |l n&q%*reesi n?eguc t largegrade

pelCEPdewbd P e digs ®rafarraski ndhendiddiareda also include

Cr @%sleirin ke 1 ¥ bR CidrC W -G8 dric itRE RAUMAME 1AL such as
woul.d i tsel £ vul cagl ze or crosslink, it would resul

L, .

i n S 1EfceSVel ¥ | SRGRORE L RopltasiG ¢ tdmbisit idpxide

Suiatnab ltéec Qri&iel. ve Thes tfams fromalyh®eelasisei®y iz a level of

hal nated copol ymer, conponent of. the present .

i n\j;g% | gn%lon&%%&ilg zg:%n"c%éfxiwc?elqhﬁ SSnbitFativiiPsh ®FeAsE in

st é@eatcempossteamni.c aci d and, optionally, one or nore

of the fgldquing ac l%rf'%{ar v | Zi nts;

3 t .

Per mal ux ftogeagl -drtho-to y%&gh &%Jn@%g%tﬁo%if Titys may

di @éﬁ@cl’b@l piyesens) in V& 2 ahngitenyicewe siitsi araled nirdene or

, 4h3nefr E%e’ﬁay@i%r%@%&%ﬁﬁto'%h%%%a§1%§%ﬁ éﬂ%%x% ferred to

(zi nc"dl ethyl dithiocarbamate) and also’includi ng?or

t héSplPFeees 3y " hérisr &sddt knewent iegd, toiear identity,

di thicecasbaraibeepalalione Ad Wirert: aELAe e thidyam,

hexasul.f ide) ; iultac 5 (al kyl at ed phenol disul fide)

. é@f@&gsF heRol T8 B8 eJP 2000109635, JP 2000109605,
JP 11310643; DE 19726278; W098/53000; and U.S. Patent
Nos. 5,091,462, 4,431,755, 4,472,538, and 5,910,523,
Swellable layered clay materials suitable for the
purposes of the present invention include natural or
synthetic phyllosilicates, particularly smectic clays
such as montmorillonite, nontronite, beidellite,
volkonskoite, laponite, hectorite, saponite, sauconite,
magadite, kenyaite, stevensite and the like, as well as
vermiculite, halloysite, 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 20A in one
embodiment, and about 8 to about 12A in another
embodiment, bound together and containing exchangeable
cations such as Na*, Ca'?, K' or Mg™ present at the
interlayer surfaces.

Layered clay may be intercalated and exfoliated by
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resin) ; SP1056 (brom nated al kyl phenol fornmal dehyde
resin) ; DPPD (di phenyl phenylene dianmne) ; salicylic

w@eiod/ 081323 ho- hydr oxy benzoi c aci d; wood rosi n, PEADUS100€000588

acid; and TMIDS (tetramethyl thiuramdisulfide) , used

in conbination with sulfur. Curd®ive accel erators

i ncl ude am nes, guani di nes, thioureas, thiazoles,

t hitteaitiersUhfi tendfgdes c sdifeNidE d@fvelling agents)

t hi ocarhamat es, xanthates, and the |ike. Accel erati on

of ERER @fﬁ T B@%&%Q%éﬁa&%% G-t the

t heatdpes ifrie@rnan admitiat i@ftdﬂl@yam:@uﬁffwfﬁes E{)ﬁ the layered
e i for rat ed - vul cani zation of. r er_ .
a2 et D R e e e ARt il el i onic

ac salrdeattent sactichater simenach ipod,y merky.l andewld yral | of

th i ratis j in.t f i pn of
of Fant oo r it (e SR e ol Vit
ch&las Siraaaiye (apboehoaddime siramed fomd vov etealivagtirersgtdf

of atiR@HReIWTeRL RIE HNURBLAUS 366! alAks A }{g@m
[ natpg% art ,ang i ncl l}o,le,o but “are l%gft%l Ili m t eél%t 0, %t e nes

f oPPOWSHY L 16¥e8ar | Desdiradl G FHERR cuRTEdse (Copahe
t etcoairelsiyinidiing ammdnsuhi i1d8)( BMEDchdbe 4ith the structure

"-dithiodi nor phaline (DTDM, . tetrabutyl thi uram

di gﬂﬂ%ﬁﬂ ?“%@Fﬁ)lfl %1:21?2'%&%85&0{&%?” ddkyls or

( MBI8enehewariehhylagn®el the- kiastchicas @iff fatrént . In one

di [ Lt di_hydr .2+ .(norphol.i nat hi o

b e%g]%to %qgl%&tté ¢ tle%s e%trf%mt 1?190 856 tiSorts 5)81‘" SdokSfor ong
and:hm% 'VBTgi(amqagG)le,/ Nh-e]fte@‘.ﬂ']t iader y‘W R—12iS a C12 to Cgo

- bgr higzql | fenam de (TBBS) , and N -
ox%di?{g:lh)?l e%el%te%l%dcar banyl - N- oxydi et hyl ene sul f onam de

(OTOS) , AFché&cE- elhyls RéxsWeatld noZBEHENtR inglhdg éfipde which

thicaur 8. covkakintes. paeeelerat e and Lhe oW & SYSIRIE,
of ich they are a part that are useful With one or

ol @SEFodEC HED PO LESIyRBRS &fe UREI STRIHGHHTEN FHE RN ER’
Theheutersysketheanahe disperyedent atskialk@dblRcurrence and
concentrati ogl ifnto tE% geSI red portion of _the rubber,

ﬁr e ¢ i

coffoff&nt S Ffle frGBbEM ¥ ompa ofti GFAFRY 286N ERchRngis an
onergantnr eatiikbér 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 as l2-aminododecanocic 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
Wo%92/02582. — ~ T T 7 7 -

In a preferred embodiment of the invention, the
exfoliating or swelling agent is .combined with a
halogenated polymer. In one embodiment, the agent
includes all primary, secondary and tertiary amines and
phosphines; alkyl and aryl sulfides and thiols; and their
polyfunctional versions. Desirable additives include:
long-chain tertiary amines such as N,N-dimethyl-
octadecylamine, N,N-dioctadecyl-methylamine,

dihydrogenated tallowalkyl-methylamine and the like, and
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ext ender and/or plasticizer by, e.g., mxing the
rubber and the cure system conponents in a step prior

W o0oaugslises on of the rubber- containing conposiPCDIS2006/000588

t he thernopl astic using any m Xi ng equi prent commonly
used in the rubber industry fort’such purpose, e.g., a
two-roll rubber mll, a Banbury m xer, a m Xing

eX GRS taichilha dd I@% y%éﬂ%éﬁyﬂxﬂﬁfdr%ﬁomychaln thiol
referred to as_ "accel erating"” the rubber co sition.

el Fa9R SUBRI GO MEE GHh ey lene sodium
aCCt@ilefsaﬂ%Udl a =t @gﬁatflfeﬁ dibddignead rdmeihé)rirwelﬁﬁ).r.on,
I, nanrc vul cani zati on. 1 .S partrcu
et AR S RSN, S P LBy ehe
r utuiaa@r qﬂwaxﬂ,yﬁ)matrncaualuhhmamommeiuamraallmcamethylene

orsi gL g e o et gt ender

er conmon 1 ngre d end-use
appliiscaEiirmamaprdedtyde the addi tion of the rubber to

the t hermplaRhisd: 198 dlA):i dikd her il at ) AUA PIEAtai dersed

which it is intended to carry out dynam ¢
vulcean 2Z@GBmOUaT ashel e it GO Bt ke ih\adrepipneg with

| eagti OneaHH eh aten isnduHt Gald 84 drasento ﬂe@@mﬁ dh
1 to about 15 phr; alternatjvely at about

to ,
ab&&tprfb’eﬁrﬁn Uskbfite smiatEGon PSP TR S \fe‘é TUr T
Mo difopesrs: iand & atleradgics iaairorbe d Id ustdmd £k astrength or
foll.ows: A s a gener.al. rubber vuI anr zatro
o R g AT L o ARUREE (o A G P Erom
pr ediqutt at.ed suldhoyt M o s»rrerrg&tomrs ubries rembodlment or

surf tr f
di m)r p%ol | %?‘%%dﬂ ak}ynk)%/f J’r%kol §H ﬁthedr embodiment, and
anddouturles-a heraof Faréomsﬁ:u;ht iSuctetc cpoiels eryodient

(parts b GBrdos e B e e o

el dBTIAESSDigbriAHYS Py themhits ér%bb%eriéh@ hextrklyted,
such e eefdad, s feasideed rbwaye%ae} 194 heFe POIY NBE about 1

and resin co ents present. an, or nIC er.oxi de

vult& %¥ﬁ{ dﬁ?é&gﬁfﬂlﬁgﬁ% %ﬁﬁ about 3 to about
t - Wy diro peienti€te, erdodiment . In one embodiment, the
exfoliating clay is an alkylamine-exfoliating clay.

As used herein, the term "process oil" means both
the petroleum derived process oils and synthetic
plasticizers. A process or plasticizer oil may be
present in air barrier compositions. Such oils are
primarily used to improve the processing of the
composition during preparation of the layer, e.g.,
mixing, calendering, etc. Suitable plasticizer oils
include aliphatic acid esters or hydrocarbon plasticizer
oils such as paraffinic or naphthenic petroleum oils.
The preferred plasticizer oil for use in standard, non-
DVA, non-engineering resin-containing innerliner
compositions is a paraffinic petroleum oil; suitable
hydrocarbon plasticizer oils for use in such innerliners
incluae ocils having the following general

characteristics.



di chl or obenzoyl peroxide, 2 ,5-dinethyl-2 ,5-di
(tbutyl peroxy) hexane, 2,5-dinethyl hexane-2 ,5 - di
W@ p@rospbbenzoate) , and m xtures thereof. WhePCTUES)6/000588
such curatives can be present at a | evel of about 1
phr to about 20 phr. Qher usef4l -curatives include
phenol resin vul cani zati on agents such as a brom de of

an al kyl phenol resin or a m xed crosslinking agent
S Lni stannous chloride,—chloroprene—or

<7

ystemcontaining s

amnot hePTABEEEEN donor Ri@texra0ky| ghedhNIBERy dnd Maximum
mi| XPdr exavAéedt . |Such d§edls can |be usé® at a |l evel 35
ofl e@b6mt (15phred)o about 20 phr. Altlernatively, dather

usefllsncwoling ,agents, cunre-aBdi fiers andgigef ul Ievelsoo

i mg | id oSt ear at g 4k . 05 °
e &;85? gphr). ?i‘éér?wc@ el;got 0. Honr] 100272 O

abor R ﬂu"n'é:u..ox:uc aboLt 0—-5——phr tu abeut

4| BoRr. Boyakn g&F ( 10 to 90 630 sq) 5 60
p{qdchonedi oxi ne, [ (-3 beAzoYl ¥l oneldidski’Re (15 °C)
t et rachl or o- p- benzoqui none poly p di ni trosobenzene
(about 5 phr to out 10 hr) th Iened|an|I| e

(about 6&9 t'o gboéFO ay%%xt Cteé] rom

th@ﬁ&@ﬁflﬁuctbeﬂs rbnmmaummcnﬂfnecegéamwnmmupxﬁsrnﬁmd
of l.zatihan a t d.

5 ol SRR, SRR, R R ] Ay
formOé-ﬂ&milaé” vigri gditd elyedes -taverodita OOgUé’m dlh@nozvolymer or

t hiazeh &mesulfrenamAe, - ddU WMy AidhitR A Bl .about 3 to

thiufea, and m xtures thereof, for exanplé€, In an

anGheE & capsen GEoMSphmazs Frafershinr afotore to mRout 6
| ardaRdoR %Q@Slﬂ@SI tizen a‘iﬁ;ﬁ:@féxb%#rﬁaﬂﬁdéht(l U PG MaCdhe 0il

l ayer) nma o have one or noreqﬁ IIer conpQnent s
10 sucdif &s0¢ Oa AEST O AW CINGF, i Ga CesiPTEgnate. Low
andﬁﬂdomﬁta&swetl@im "tpdl@mutl’érdal"mpdi@mes:tsarl@l’l daetidel in,

o a0 S A S S, ST
c hahmedt ionadk Flfuicsa Gs 1ol 2K, (HdwhimlR blRacknide et \Hameld L.

Shubkin, ed., Marcel Dekker 1999) (hereinafter

15 "polybutene processing oil" or "polybutene"). Useful
examples of polybutene oils are the PARAPOL™ geries of
processing oils (previously available form ExxonMobil
Chemical Company, Houston TX, now available from Infineum
International Limited, Milton Hill, England under the

20 "INFINEUM ¢, d, £ or g tradename), including grades

— -~ previously identified as PARAPOL™ 450,- 700, "950, 1300,
2400, and 2500. Additionally preferred polybutene oils
are SUNTEX™ polybutene oils available from Sun Chemicals.
Preferred polybutene processing oils are typically

25 gsynthetic liquid polybutenes having a certain molecular
weight, preferably from about 420 Mn to about 2700 Mn.
The molecular weight distribution -Mw/Mn- ("MWD") of
preferred polybutene oils is typically about from 1.8 to
about 3, preferably about 2 to about 2.8. The preferred

30 density (g/ml) of useful polybutene processing oils
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bl ack, | anp bl ack, nodified carbon bl ack such as
silica treated or silica coated carbon bl ack
w@ dmgosisbed, for exanple, in U S Patent No. 5POI6SDB6000588
i ncorporated herein by reference), and the I|ike.
Rei nforci ng grade carbon bl ack49s-preferred. The
filler may al so i nclude other reinforcing or

n affégf9£% Q?g@%eé'géstéugﬂoéé §'bica'Tﬁéa%rom1ne number

cium car talc, fitanium di oxi de and the
I|K@E/Ghef®rlp@¢f©ﬁye%ep®lﬁb@h@n9tOalﬁeV@Fgﬁﬁ ?F@W1ebout 40

tOf@POHﬁe3Q&@Q%ngﬁfggésgfoife £YbheELPr €S€8E tRetDQ00 Mn

onposi tion, ated, intercal ated, or dispersed
cl BYySCHBy @al5o be present in the | ami nat e conposi tion

Or in Q@@b@éraﬁfo@éséh@li@Y@Igoth&ﬁéOASTMh@églghay$ons
ore erred to as nanocl

a
heFPeRAERT i 05, “inetRotst ey ¥%b£réPF8ntgﬁdcg?%ﬁd %
mnp@r@ﬁfyﬁfcs mSthBGhbeedrlaroﬁat1exhy@kecaﬂ5bnaceous

2000109635 P 2000109605, P 1131064

WCBEFSI000 Ry IS PRben? T NBROTE Dot Aot 11431, FLL P
4, uﬁat588$temdr519l@$5@31n5mehhabbelbayﬂﬂbh gl aype of

mag £L egaeéua§@§$ﬁe£9ra£§ apHﬁBBéﬁScHEmRQ€ BEeseBlnary

|nven on e natural or synt
phykibélanbh@sarbathhuFQ?P?néﬁﬁcwhéCbl5¥§e39§h0a§ should

nDB&ﬂEEthQ@atﬁltﬂoatﬁgﬂtiéulgﬁlQﬁbbékelnvalbaﬂﬁK@unar
| aponite, hectorite, saponlte sauconite, ga he Dil is’

keRbBi { €2t 4PRy enkPE e2RNENPRELLTRE, CQEPRELF1]

xeg?bﬁéﬁll? phébéﬁysateﬁ aéﬁglnaEFOOdeaBout 25% by weight;

ydrotal ¢ th ese la ay

GURERSPTEPBPPeE Sab bl EPEeSEoNEARHENG 2t BRUERFREy of

S|bbmpbelphahelerrhavthgrmophaekmeselaypomaklyomposutlon
OA in_one e

12§£?noégoWﬁgr %n%o%?ﬁ%nt bouEéVangF BOHE %bgataE%Utby
cow&aghtngfekhhaDQEableomabsmhsosucpra§eNabJYCa¥2 isKsnot
OriH@iadBae§ﬁ”Br§&rt98 RQ&?ﬁhégeﬁmﬁgER@ﬁﬁ§lity of the
composition.

In addition, plasticizers such as organic esters and
other synthetic plasticizers can be used. A particularly
preferred plasticizer for use in a 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 1 to about 5 phr. In still another
embodlment naphthénlc, allphatlc, parafflnlc and other
aromatic oils are substantially absent from the
composition. By "substantially absent", it is meant that
naphthenic, aliphatic, paraffinic and other aromatic oils
may be present, if at all, to an extent no greater than 2
phr in the composition.

The degree of cure of the vulcanized rubber can be
described in terms of gel content, cross-link density,
the amount of extractable components or it can be based

on the state of cure that would be achieved in the rubber
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Layered clay may be intercal ated and exfoliated
bytreatnment with organic nol ecul es (swelling agents)

w@e apabss2df under goi ng i on exchange reacti ons RET/0S100€000588

cations present at the interlayer surfaces of the
| ayered silicate. Suitable sweld9 mg agents include
cationic surfactants such as amoni um al kyl am nes or

al lgdamuoniwnmgPrame Yy, 115 aa N dHdend£rdf e 3Lin.  For
quat ernary) , phosphoni um or sulfonium derivatives of

al IPRIRIE / drbrts PTRSAY I AN PHat Y ahit nes preferred that
pﬂmim&gamhd Mfémo@ﬁiJM@@ﬁmmeﬁ&cﬁm 85%

t he r.espondi a ni i 0 re those with the

AT R St A Ra i e e i s Tyasured,
C3@ @ Kkylksy drersd Kenest mdrigith nay bweiddelsanesaillating disc

di fh8eNored - o0e BIOAfinTeNL, | e Sxlald 3100 38804 sox

is @ so-calle ?ongcalnter I‘ary amne; efeln a

| edBSOIRIE iRrepad - Ywl GROL z8 tkidn dFfs ik ePrc i At ey Disk Cure
cl 35 0fy swel ling agents include those which can be

coval ently bonded to the interlayer surfaces. These

i ncl ude HoIyidirpsthy thrreanlatiire RS RY IRIPYHEE EOn

R ioHttSaigrit]fa Siafﬂﬁfgiléiiéelfiﬁ,r efH 1 @t &aoi_lllk%?%i % BNehd St ing
selected froma , al koxy or oxysil ane an; js an

or §Hirfic FaREHIT c%ﬁ‘[ﬁfc?sbc-f 36 (1 TR et rF SO Y of

t hel rerargoisdrt enoXAhes S trabtie-smelid N=wgendts tel et of a
prot.onat ed am no acids and salts t.hereof, contai ni : .
DL SIS S R SR ] 2k H HOUSUICHIG ¢ et d aminating
epsid encdpprmiactasn andrddee (Pt erd al 5. p&g il eco use the
swel | | agent s rocess . 1.t '
R S O T s S TE DAL 1aver, e.s.,
4, 810, 178%ri 889, 885 arhaMs/i32582ce -and -as a -component or
I n 13 pref e red, enbodiygent of the invention, the

exfolliating or swelling agent is conmbined with a

hal ogenath&l ronimadre $hesn e sow mrt  tubiel aiganelded
| ngudes) aldn | S8 YinSecadaly ok defJd By Yuddd NESr an
a

innerliner layer of a pneumatic tire or the hose tube or
hose cover of a low gas permeable hose. Furthermore, the
low permeability characteristics of the composition are
suitable for uses with fluids other than gasses, e.g.,
liguids such as water, hydraulic fluid, brake fluid, heat
transfer fluid, etc., provided that the layer in direct
contact with the fluid has suitable resistance to the
fluid being handled.

’ Any range of numbers recited in the specification
hereinabove or in the paragraphs and claims hereinafter,
referring to various aspects of the invention, such as
that representing a particular set of properties, units
of measure, conditions, physical states or percentages,
is intended to literally incorporate expressly herein by
reference or otherwise, any number falling within such
range, including any subset of numbers or ranges subsumed

within any range so recited.



phosphi nes; al kyl and aryl sulfides and thiols; and
their polyfunctional versions. Desirable additives
WO p@l 08823 | ong-chain tertiary am nes such as NPCIMUS2006/000588
-di net hyl - octadecylamne , N, N dioctadecyl
-net hyl ani ne , di hydrogenat ed t> |owal kyl - net hyl ami ne
and the |ike, andam ne- term nated
polpstsgtgradydr of uran; | ong- chain thiol and thiosul fate
conmpounds such as hexanet hyl ene, sodi um.thi osul fate. In
anot her THbEAGRILE G YHRE THY Rt oo M ovegther
i ntienpetried Mper mabiid ty irfo asdurey adidiyt dde: viseciod
pogyf nct.i_on curatives such as hexanet hyl ene bis
(s IR THDSEFER SIS and hexaret hyl ene bi s
( ci nnanmdltde fode)owinkhes teamuintg ofatexficllisatweslre used in the
| ntanodl AL e e Al H SPEL A E AV LG RALALSRLL N the
conpositiom in accordance Wt his’ 1 nvention is an
angunt i iAdie Renneatelel dheamaimerviendtesim (ke
mechani cale prapesl t4 65, barrier properties of the
conposition, e.g. tensile stren%th or air/oxygen
per i O an be fromabout 0.5
t o aboutggkb%any avei Ohde1diy ONe enbodi ment, or about 1
to _about 10% by weight jn, } er enbodi nent, and
REOR BWRRS Ui Yht L H)n yet anot her
enbodi nEdle Teasled wrbd ey pol ynmer content of the
conposition. Expressed in parts per hundred rubber,
the exfoliated, intercal ated, or dispersed clay may be
present at about 1 to about 30 phr in one enbodi nent,
and about 3 to about 20 phr in another enbodinent. In
one enbodi nent, the exfoliating clay is an
al kyl am ne-exfoliating clay. As used herein, the term
"process oil" nmeans both the petrol eum derived process
oils and synthetic plasticizers . A process or
pl asticizer oil may be present in air barrier
conpositions. Such oils are primarily used to inprove
the processing of the conposition during preparation
of the | ayer, e.qg.,




(A)

Low Alr Permeation Thermoplastic Resin

Table I:

LY g
W@E%
@1Pa]

- Do Oo
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evel (n

o=

o 0 oo
ﬁ

— 3@
= -
=
(Exxelor VA1840, Exxon

m xi ng, cal endering, etc. Suitable plasticizer oils
i nclude aliphatic acid esters or hydrocarbon
w@b@svsseyer oils such as paraffinic or napht heei/US2006/000588
petroleumoils. The preferred asticizer oil for use
in standard, non- DVA, non-engiifeering
resin-containi ng i nner-rer—conrposi-ti-ons—+s—a
Jparpffinic petroleumi8if, suitabl e hydrocarbon
Igsti cizegr oils for 'ggsﬁcﬂhgl%hneﬂ i nets incl gde g
.gi 5 having the folld gen&raf tharact efi stics
.génerally, the proc | _may be selected from
gpahaffinig oils, aror oi I's, naphthenic oils, and
§ﬂc}gi ybut eng oils. Poly e pr ocesg; ofhl isga Iow
Eecul ar |wei ght (I es an 15, 000«5 Vg hongpol*yrrem
;g:oEsbyﬂe& of ol ef in- ed uni t sihayifg rom abdut
g ooacﬁ)o t—8 carbon atd nore preférably agoutw 4
bolft 6 cdr bon at ons. anot her enboal%nsntn tJEhe
oPybuteng oil 0 is a homppol ynmer g 8§ol @rrero of
affinate.| Low nol ecyl ar yei ght "pgpl yig eng" mol y
ggdescri Hed in, for |exanple, Synthetfcs Lubr i cant
sL—Ilgn- Per flor mance Functional Fl ui d%§ 3574 392 (CGesli
-+ Rudni ck |& Ronald L|. Shubkin, ede ,q)l\/arcél Bekk
"4990) (herlei nafter 5|"pol ybut ene P2 ocEssi n@} 0|“1 "
"polybutene") . Useful exanples Ofu—l pohybut @ne i
the| PARAPQL(t ) s@li ¢s of processing ids Eprem
aval tabl e |f orm Exxanhbbi | | Cheni cal c%og‘panyo\o Haus

Q
4‘7"@—; MaleP 3a%h@:lride b

- o
of 8.0 dg/min

f—l-o—

—l—But#EF C@pol&@%? withﬁﬁ%lgl@ &pﬂy%;iﬂégﬁgnt gt

TX, | Aaow availableﬁrcmlnflneumlnge_{ |onaI gp d
MI1tdn Hl{l, Engl &d|undef the 0 "gl‘g:I,,NEUMnc Hd

or g2traddnane) , J|n¢l udi ng grades, g Rr@8vi Qusly
identified as PARAROLGt M (450 r 70 50, L30@ 2
and|2500. |Additiongl ||y preferred p ut eng oi s
SUNfEX(t m| pol ybutBneloils avail ab rfbm Sun
Chefii'cal s.| Preferd |fol ybut ene pr
typligally |5 synthetli Goliquid polyb
cer aEEi n mol ecul ar dpei ght prefera
to out -4700 M.

O
er Tg

® S

Maleic Anhydride Modified Ethylene—l—Octé%é Copolym
between 0.2 to 0.5 wt%, MFI(ASTM 1238 5 kg/230 °C)

Mobil Chemical)

Styred
@l;?hem

(TufpreDen3tb o Ao

to have about 20/80 styrene/butadiene wt%; 8ngﬁ

g/10min.

=)
s
5 -3
Bve
5ing

-p—Methylstyrene ngp
O QO

oZvE

Ube Ind:
Ube Ind.
(Epofriend AT501

Atochem
Atochem)

Toray)
Ube Ind.)

Atochem)
Epoxidized Styrene-Butadiene-Styrene Cop

Table II:
(UBE 5033B,
(UBE 5013B,

1.5wt%

Styrene-Butadiene-Styrene Copolymer
‘Mitsui Chemical)

Mitsuli Chemical)

(Rilsan BESNOTL,
Oxygen Content is

(Amiran CM1041,
(Rilsan BESNOTI.,

(Rilsan BMNO,
(UBESTA 3030XA,

Nylon 6.66 Copolymer

Nylon 6.66 Copolymer

Brominated Isobutyrene
(MPO610,
(MA8510,

Mobil Chemical)

Maleic Anhydride Modified Ethylene-PropyrEng fopo
0.5wt%

Ethylene-Vinyl Alcohol Copolymer
Maleic Anhydride Modified Ethylene

Source Material

Nylon 6
Nylon 11
Nylon 11
Nylon 11
Nylon 12
1.0 wtd

Comparative Example

Resin
*
Starting
Polymer

EVOH
PAG
pA11”

Br—-IPMS

PA6.66
PA6.66
PAll
PAlL
PAl12
ESBS
SBS
Mah~EP
Mah-EB
Mah-EO1
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whet her they fal

Maleic Anhydride Modified Ethylene-1-Octene Copolymer Tg = -57° C, Maleic anhydride level

W 000aj081323 3
preferred O density (g/m) of

MFR (ASTM 1238 2.16 kg/230 ° C) of 3 dg/min (Exxelor VA1803, Exxon

The nol ecul ar wei ght distribution - MV Wn-

("MAD") of

preferred pol ybutene oils is typically about from1.8

processi ng oil svar

preferably about 2 to about 2.8.PdNES2006/000588

ef ul pol ybut ene
0.85 to about 0.91.
preferred pol ybut ene

i es from abo
(CEd G for

oils ranges from about 40 for the 450 Wh process oil

toabout 8 fior, the

prétess oils al so

2700 Mnh process oil Rubber
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skill in the art
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pl &sticizerg suitable for pol yam des.

5 phr.

utilized will be that
n conjunction with a type of

el ast oner conponent and a rubber chem st of ordinary
(RN
should be utilized with a particular rubber in a
particul ar application.
typically present at a |evel
about 25% by wei ght ;
wei ght of the total

recogni ze which type of oi

For an innerliner conposition
of O0to
preferably about 5 to 20% by
conposition. For a thernoplastic

ion the oil may be present at a

of 0 to about 20% by wei ght of the total
conposi tion;g preferably oi
tomaxi m zed nperneability of the conposition.

i ncl uded i n order
In
zers such as organic esters and
asticizers can be used. A

i s not

ptreferred plasticizer for use in a DVA

sul f onam de or ot her

I n anot her
process oils such as naphtheni c,
inic extender oils may be present at
In still another enbodi nment,
paraffinic and other aromatic
ally absent fromthe

but yl



conposition. By "substantially absent”, it is nmeant

t hat naphthenic, aliphatic, paraffinic and ot her
wW@e@n®gide3 oi l s may be present, if at all, to aPCEKSB®NE/000588

no greater than 2 phr in the conposition. The degree

of cure of the vul canized rublbédr can be described in

terms of gel content, cross-link density, the anount

of extr.%;able.
state—6ey i i her wer e
it to qunnxnbsrpﬁﬁdﬁaﬁﬁﬁﬁﬂ@Rﬁaﬁqk?r?%ﬁ%P ¢QWPOSlt1°n

PrgsamiTr mentden,sd33e s efeeredrepared
Eﬁggy#%eshaﬁogenated el ast omer achi eve about 50 to

ad@ﬁeiﬁa%kﬁ ¥AX - cure based on the el astonmer per se
5 as nmeasured, e.g., by it |1t r engihizor using the
oscillating disc cure neter test (ASTM D 2084,
St andard Test Method for Rubber Property-Vul canization
Usi rig CBClIIﬁgteglaﬂsk Cur e MeBEBNOTLBR1ADI di NgO3 @ Bl4
t her t | I GOIPOS tion obtained Into a
sheet,&%ﬁﬁﬁﬁfﬁfgy 4 e—ustng al T- sheﬁ%lng di e} straight
or qrigS®HEHe “structure tubing die, CRf at i oh nDIdlng
cyl i[rd3®l’ die, etc. at thelend of ~a singlp-screw’
extrqﬁ@gstiﬁligr@alendering, then 1@amnating to d46.3
t her &ﬁ ﬁhf?s'” (A TT 15 posgnllg to use theis.3

co } the—at+r—perreatt+on—pr eventive |ay6|,
e.g., an |nnerI|ner e c tire and as a
conponeht : or SEayBRL b %eﬁdﬁgbfgaii)The | ami nat e sheet
or |anmpate pybubar (pekdesbastit) e t hus obtai ned can
be effegtivelé u&eg fo; an innerliner |ayer of a
10 pneumatTtitiTe®of*PhE hbse tube or hose cover of a |ow

gas perneabl e hose. Furthernore, the |ow perneability
chgractErlstlcglon %Ee éﬁgﬁgﬁaglgnaﬁaezsU|table for

u ., liquids such
as wat ecombypdndal ilcahfup dwebeaRESPRUFE, Phe Bt X RansPer

le&Hpoﬁéﬁts Rt ayLded,t habitheyl a¥ehgl B Bkheeky mixer under

15 the conditions of 120°C for 10 minutes.
Table IV
Material Compound 1 Compound 2

Formulation (wt. part)
Br-IPMS™* 100 -
Carbon Black™ 80 -
St-Acid™ 1 -

- . - ..|®BSBS™ . . _ . _  _ S 50
sBs™ - 50
Tackifier™ - 30
Total (phr) 183.5 130

*1: See Table II
20
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contact with the fluid has suitable resistance to the
fluid being handl ed. Any range of nunbers recited in

cl ai s hereinafter,

the invention,

set of properties,

wao b@7egK3e3 f i cati on herei nabove or in the paragpP@pis20a61a6h058s

referring to various aspects of

such as that Tepresenting a particul ar
units of neasure,

phyggﬁgl Staless Ple PEJ CENt ages,

telairy TTICOLPDOT dai e Pan ess

condi ti ons,
is intended to

(JME#QWEEJ any nunbe”dhgd]

y herein by reference or
wi thin such range,

I Medxrolh et By subset
\WtWﬂrpéww)range SO

of nunber
recited. EKAMPLES The present

s or ranges subsuned

i yesgiton will now be fuobherjillustrated by, but is
byrLexeans il i mted|to, 3che foll ow ng Exanpl es. The
fobl oyhngeistarting nmaterpals ywere used in the

f(ii ati ve Exanples. 1 . Low

b’:‘l UV\I

W g EEXanpl es and Cgnpar
Al §ﬁrneat|on Therr

erI@sgic

?esin (A) See Table I

EQ\tl\?’l ph%f‘l QCI e

et ||up|

stigpty

r (B) See Table I

T

\J\JIIP\JOI L}

on (F) See Table V

be he

bef biv. 7501 B2P1e {bw Air Permeati on Ther mopl astic Resin

(A) Conparative Exanple Table I1: Thernopl astic

Eggaﬁggl&gngaﬁp@hﬁd (Matri x of Thernoplastic Resin
nposi tion es of t her ti,c,resin

conposi t#9n? aﬁ%??vgs %g 8und8% nﬁg go§§zgglwfre

wehexph epal £4 ésﬁﬁlﬁabb@e%|khead§ﬂbhe lbb°CNﬁéfIX tidnutes.

see PAIl (see Table I1) *2: *3
Se@hqaﬁg%&}tant mlxturé was ge legl&sge Taglgoglentﬁonal

rubber pelletizer to obtain pellets of the thermoplastic
adhesive composition (F).

Examples 1 - 13 and Comparative Examples 1 - 6

The components shown in Tables VI and VII below were

mixed using a twin screw kneader at 230°C for 3 minutes.
The resultant mixture was pelletized by a conventional
rubber pelletizer to obtain pellets of the thermoplastic
polymer composition (B). The Young's Modulus and the
melt viscosities were determined as follows. The results
are shown in Tables VI and VII.

Young's Modulus: Young's Modulus was determined
according to JIS K6251 "Test Method for Tensile
‘Properties of Vulcanized Rubber" method? =~ Samples of the
film prepared by extrusion in the Examples were used and
punched into JIS No.

of flow of the thermoplastic resin at the time of

3 dumbbell shapes in the direction

extrusion.

A tangent was drawn against the curve of the initial
strain region of the stress-strain curve obtained and the
Young's modulus was found from the inclination of the
tangent.

Melt Viscosity: The melt viscosity means the melt




4 . Preparation of Conpounds 1 and 2 Conpounds 1 and 2
were prepared by mxing the conponents listed in Table
WO 0000813g3 a Banbury m xer under the conditi onsPOf/USDOOWOS8S

for 10 minutes. Table IV *1: See Table Il Table V:
Adhesive (F) *1 : see Tabl el 36 Adhesi ve compound (F)
The adhesi ve corrpound shown in Table V bel ow were

m )I;(]Lesdco% '% taWaﬁt %ﬁr{p%‘%aktrx‘ﬁ%d%'r %tongpQﬁ%rf@ratig the time of

tes e res m xture was pelletized
cm\xemtg .ondlher gisddr VEeldagtiitzerch ¢t AN P é?%ted?lal is

tl?i%p%%fé?ﬁ:plo%stﬂh% adhgsiva apagid lsﬁ‘féa(ﬂ:)ratéixam)i éss and
arative Exanmples 1 he co onen
S S0¢ TPl E O Rl 9. Peles Vil % ’{% *the

r\eﬁgd]i@glf\ma}g&q@gr =at a&glﬁ)fi&éﬁgﬁra&uﬂmmmsthemmlten state
sultant m re wa e tized b t
RS el et B Fris G aPelcutar,
f\/bhgedz{drctml nﬁfefjﬂa?:m yamjl 1ccronapnst11te dnn(eB)of rﬂhelmoun@r%

ulus a nelt vis
f ST UE-© Cpet L5 e&ls%écgé eg%\/\%q? L%’[c{@land Vit
YQiHﬂglcSNil\lh]juﬁQlS”ﬂul\éO:ung s Modul us was determ ned

according to J1S K6251 "Test Method for Tensile
Propert' es Y wul cani zed Rubber " met hodT Sanpl es of

t hendid g pr£pars by @’@(féé@lé)fEHJ ry tihe aE)quEIJﬁSEaﬂm.e
used and punched into -3 _dunbbel | shapes -
the. i Metd ot 1t Bt h%l%(ﬁ%?%w%%?.r&e?se%. 30 Py using

t he ¢é§&&£ﬁrﬁXRM¢5méWErACipﬂQb@grmpB e anmdagaynspypheeiki

CSiTER% Bhrve bbus HEE Andt ety 9 modi e ag IR ©F

f oumdmfir om t he i nclination of the tangent

The pellets of the thermoplastic polymer composition

(B) obtained above were laminated with the polymer (A)
shown in Table VI by the melt inflation extrusion with a
four layer inflation molding machine to a cylindrical
four layers of (B)/(R)/(B)/ adhesive (F) and shown in
Table VII by the melt inflation extrusion with a three
layer inflation molding machine to a cylindrical four

layers of (B)/(R)/adhesive(F). The total gauge of the

laminate film is preferably controlled to about 100 um.
The gauge (or thickness) of the layer (A) of the
resultant laminate was determined by observing the cross-

_ section of the laminate film using SEM. The results are
shown in Tables VI and VII. The evaluation of the
resultant laminates when used as an inner liner layer of
a pneumatic tire were carried out as follows.

Air Permeation Coefficient of Resin Composition and
Laminate: This was performed based on JIS K7126 "Test
Method of Gas Permeation Degree of Plastic Films and
Sheets (Method A)".

The piece: Laminate samples prepared in the

Examples were used.
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Melt Viscosity: The nelt viscosity neans the
nmel tviscosity of any tenperature or conponent at the

W@ 209e2/08132311 Xi ng. The nelt viscosity of each poP@IES2006/000588

material is dependent on the tenperature, the shear

rate (sec 1) and the shear stbdéss, so the stress and
shear rate of the polyner material at any tenperature
in the_nolten _sta capabhe ofs fJyowi ng through a

capi | | &F§F 9ﬁspar%‘|§€ul af %%Qi he ten)per ature region at

the tinmesef tenperguaee nBa8dred and the nelt

viscosity is sured b e.fo g +fOr, Frh =

s/ g where §eisn‘igssﬁ§§r Séf)ﬁvgsé}ganlllg?wggi éjfaas ear_rate..
Not e t Hatiocrh&umalingyiTestsi t ¥ WeS SFE3s wteg lbyragsiadg tdre
Capi | | ary. Rheonet er pid | ograph b Ve _Jeikize
u¥PRg PEFGSG c 57 §a O At gﬁ%oﬁg%%n&a-r%g/%eﬁgt h=°
0f 110 edmtoThe peld etresefurcheft ROOTHRHas MBSy sy 2
conpasi tion (B) obtain ve jated Wdyn 1t head
p&gfpg\arcc( E)qagﬁ%\ﬁ?slsr?n?%gﬁ e VI’ gﬁrﬁglﬂn{; t inflation
exoruLiogr ol thm avifidure aopst dosfdesddiing dichdg IChi ne

to_a _cyl| [ of (B) / (A [/ (B) [

a aés’ssie%/ﬁe‘?]é(}% %ﬁd @/yxﬁmésig.nﬂgre}gl e VIl by the melt . . .

i nf | at iAdrFesx trhis] ePamat op t e YidRerasidefiaged trom the
di ng,dmaahi ne 1 a £y ndr igad froiirdd aertaof ¢B)the tire

I(T%lqr} gig}]eswem%F) . 'Iéf'}y)gtot al gauge .of the | am n@thee 1iner

f iwad il pracler algl PSR ol I8 ED t€ ?fg‘%ﬁr? e

gqlégpel( Qfe A pkiRss )i0frddlesd ayerar(d)vat. t he resul t ant

| am’nat e was deternined h obsegiﬁjgb)he crosssection

of the 2 gmifiets L v esults are shown
i n Tablmse Migadvadd lal Theedvad usitamh DFr t henertlys t dpgder

| am nat es when_used. i Loese | syerf | a
pr%?ﬁf%[trjcm?sf’ & e elrglascr%he ou%sgjé@fo lows. AF oo
Pey Siai O €0esf | Tientarf rResiondConis timremmyessure was

Lam nate: This was performed based on JLS K7126 "Test
measured at inter&gls of four gays ané the & value found

by recurrence to the formula:
Pt/Po = exp (-at)
where Pt is the measured pressure, Po is the initial

pressure, and t is the days elapsed.

The results obtained are evaluated as follows.

@ (Good) ... < 2.5%/month
F (Fair) ... 2.5%/month < Air leakage < 4.0%/month

P (Poor) ... > 4.0%/month



Table VI

Met hod of Gas Perneation Degree of Plastic Filns and
Sheets (Method A ) " . The piece: Lam nate sanpl es

wee@pasesdd i n t he Exanpl es were used. Test gas :P@&I/IS2006/000588
(N2: 02 = 8:2) Test tenperatures8300C The results are

showh—Ha—TFables—\ F*aﬁﬁ*‘.l —rdegr—Rupni-rg—Fest—A
%165SR13 steel radial tirfe gﬁs prgggced asgenbl ed pver
g&>rinvof113 X 141/12+ 3 si ze,/S] |Iled§§q*ar ai g aﬂbssureJJ
SOf 200 kPa, nounted on|g 1500 cc “4tass pasgenger car,9
- tHenrun—on—an—act tat—{-oag—or 26, 060fmwsth—a—+opd
ﬁcqrrespondlng to four passenpger (55 ké/pa§s nger)| .
. ] ) z O
%After't i~ ' operati on, the |t re<Mﬁﬁmd%tacheﬁ omehe * &
Srilmand the liner layef |af the ndfde surffce of thed ¥
TI[TeE \NaS visuatty Tnspected—Trreg wtih—ct thee ¢
M FH Y H PR
dlijner | _yEgr wer e judged [in ablc@gMJ. an dVI{f; Air %g
%E@akagev $t' (Préssure| Drop THe Y kre Yas al¢emedmt0<3
gstland for 3 nmonths under| ¢opditions of |an i 1 ] al © S
. priessure of 200 KPa, reomten‘perature f—2g0Candpno §
=l gad. The |Qper pressure &as measized ?t igt@rvals oEg =
afgur days and 'the & va| Ue foundjﬁixgrrec?rre Ace o Phed 3
Sfaornula : Pt/Po = exp (-laj)| where|Pt i$ thg Treasured ™ 3
nessure, Po is the inftjal ressure, and t &5,1The v Q
. rolyee) Nagor
xoaays elafsed. 1The resu|t|s obtanﬂeq§areLevaguagpd @F Yo,
follows. G (Good) ... k[2/5Mmonth E (Fair) ¢ & 2 RIS
. 5f%month < Air Igakag’eg<:40%mj)datrh P (Poocx) lf>° a
#/0% ronthTabl'e' VIScp CO'11r Sithdesthe vi sBasity of 2 ©
—the conmpound is high_ elnelt dfaw of |t he rihber % =
A4
béCC)ITDOLIJr}dOOWIaSI rI]ole 12:81 00ooo%(\-I ° g H
A ~N 10 Nslg S BIE o z38Vv O ﬂ :
© Q O
. fan] A g @
%~ PREG 2o L g%%(‘: gér\;‘ w gm
o B oo
X ™ [N A T T T2 B T v go%m Oﬁ‘" \:8
e N 0 Hggo ng © Pg.v[la
-
: o o o mo%m Oﬁﬂ =0
Ho O S I - B SRR wﬁa"; z0V O 'cgrg
H .
3
: n ofE B g 9
M N w Q
M N R R 538 gg‘\_} o 3 3
O
fof
© o
&4 ~ :3:;_5.,_4 [S2T]
%(\1 A N N R - AR A aﬁ%g@ ! ! ! gg
; “
3 2 g ¥y
=
P TR
& o olm 5"‘ © IO
g, §||1||||||||| S“ﬂg: ﬁ%ﬁwﬁo
g — =& ] R
3 i n o
O O
o
H O
U oo n g
° 5 =2 78
8 = ~~ E A B 0
TN W T 0 =R W 0 g
I T OB SN R
Q“‘ — O M a¥} NSl ~ 2 1 O 0 o 4 '(_IU
5 59 . 2.8 3o ST OCE | e
E ~ MO  ~ OO m 0 e 3] 9] o Cg @] ~
STECTRETNES | 19 28 245 S8 | 59
3 - > |G 0 A —
Gl c =t~ 0 Qg .50 .gHa-© ~T 0]~ o Ol g P T
Olmlo o waowmdo dE o|slo|-aim|d ofd a3 (c|=d s oo W Q
A-le Mm@ =2 =2 xS oo |ol=s o|= ol 15 o od o
BT aamenl o olAldlA 0 YA olx g o~ o 0
riiuz-)av.qmv = g 0lPIXIclL N n Ay O 2|4 Mo @ — w0
B QoM QOO oA o)IDIsl - >1o o] @] N oY O X 0
3 MOMMEA<tO 4~ 3 H o3 o)l [0) 3l el o Mo d
g M ZIMNmMmWomoo Qw4 © 0100~ ;::4_;5,@ -3 O 3 0,
Sloaceeae iS5 8dsse E (EEE 4 s
mﬁkmanan2:>>ca§o)mbaNc>may§§§§ 8 &S5 223

to less than 10 uym.

(A)

thickness of the layer



possi bl e,

al t hough the co-extrusion through a T-die,

and it was not possible to make the thickness of the
( Cont | PLEUF2006/000588

WO 20021081329 to | ess than 10 nm . Tabl e Vi
Table VII:

| ayer filnCLAIMS 1 .

pol ymer conposition conprising: at

t hermopl astic resin gQR@Skir qRoAinh@E)Ng an air
nt—of 10X 10 IZ CC

perneation coefficie

€CC cnfcm 2 sec

Eval uation of (B) / (A) /adhesive (F) three
A laminaB@ ((C) of a thernoplastic
| east one

cnHg or less, lamnated wth at | east one
t rermoptastTc pot ymer conposi ]l aix.(B) | hewi Bg [aErels | Ex. 10
ViSEPSITEY 160 @00 par2P00 Pa-s and a Yohng' s nudul us at
a |Reemmienpernat ure of 1 - 400 MPai0 wherekh the - -
t Hisokeresgpmfz)a | ayer of the thernoplastic regin?® )
conpbst tMem-FBA) is 0.05 - 10 nm afdl the air perneatilon _
cqéPEfY] dMePdP) the | aminate (Q of 20|x %_8 17 cc -
cn1véﬁﬁo%n%3a1&1ﬁqg [ess 2 . Alanminaje (O ds clainedaoo
- | Compou 2 (see Table L ;
1 N Ekfflgﬁlalétﬁ.oh ]é/ "l = ?&Wekb{‘é_’.g d.l I €ast one | ayer ot
an wihes VEadihs (T - 3 - A lammnate|(Qezas cl aised 45
I N ehal Mslo®ty2 (paMherein a | ayerosof thesther|noplaastj c1215
I 69y eNPeSidyc@n(()A) 1S sandw CBeol wit lEvoayer s Pa§ t heEVOH
sameugt SH Lipnenk) ther nopl asti ¢ polyner @ehpasi ti-dns| 2-1
( B)eveldatioA kadlilBad® Le@naas clainmed in claim|{l , 2 of
3 || (oMerein the air perneationjcoefficgient of| the
t herdopt a8tk cTesgsi n conposition (B ig 28 x 10 42 cp °
cnif cn2_ sec Cm_% or less. 5. All cﬁatecf{‘;ﬁk as Cral med o’
in ]?iﬁlf?bb]r?éyofe ai 1 - 4, wherein the therjoplast|c
r elst E@?ﬁ?&ggrf onc Afr:lfzn hprises ome or, notle et hyfene| <1
- vi iy al€ofit| e 6T yier's and/ or pol yani dg resing . a
6 LAIL [earade, 2esty ~ I .

—Ataate=—(C) as _Ccrarme rm any one or clalns
1 - 5, wherein the thernoplastic polynmer conposition
(B) is conposed of a nodified polyner

Table VIT: Evaluation of (B)/(A)/adhesive(F) three layer

film

Ex. 11 Ex. 12 Ex. 13

Formulation (wt.part)

BESNOTL (PA1ll) 30 30 35

5033B (PA6.66) 10 10 10

VA1840 (Mah-EO) 60 - -

VA1803 (Mah-EO) - 60 55

Evaluation Result of

Polymer (B)

Young's Modulus (MPa) 140 132 230

Melt Viscosity (Pa.s) 960 910 1220
" lPolymer of layer (A) BEVOH | EVOH EVOH

Gauge of Layer (A) (um) 1.6 2.5 2.1

Evaluation Result of

Laminate (C)

Indoor Running Test No crack|No crackNo crack

Air Permeation <1 <1 <1l

Coefficient

(x 107%?

cc-cm/cm? - sec - cmig)

Air Leakage G G G
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conposition (E) dispersed in a matrix of a
t hernopl astic resin conposition (D) . 7. Alamnate

w@ @)o7as13ed ained in claim6 , wherein the thernPEI/ES1006€000588

resin conposition (D) is at | east one nenber sel ected
fromthe group consisting of &glon 11, Nylon 12, Nylon
666, Nylon 610, Nylon 612, Nylon 6 , Nylon 66.8 . A
lam nate (C) as clainmed in giaifg 6 or 7, wherein the
nodi fi ed pol yner conpositiom (Ej_is at_| east on?L
menber 1sel edt dadmipaket HE) gPSup EBﬁé‘@PFﬁ&t&F polymer

bEﬁ!ﬁFBQ&@E gseé%xaga egR- mekhykskyr ene m@@hwpamtam resin

c an de” - nodi |ed et hyl ene- -0
c@@@pyﬁéﬁsong (R) ADPXANHaPE PEF RETEFR &é’&l Fﬁe&%‘:leé’t of
Wg%rgl hhe gebepEmpaé &0. ofug her coaposi 1hansatBl anth at

I's 60/40 to 30/70. 10. A | am nat (v

aée@tlsal mad p:heam@péﬁ@t@fc PRAYHETL COMPOS L& e @3 ﬁ%? ng a
t R%ﬁ@%@%'sqte;obxwoocarr@wot ipan o Bhd = aammg 'Iearsidulus
partially dynamcally wvul cam zed ﬁ—@’) 1. minate
(@F &s rePH] @P|%W%% cl*89 Pfy “%f? er e| h

t heilamcRat @ fCeniyeas o ’dk@as:thet:d‘rrrcgﬁdmer sceshrer e
the first |ayer conprises an at arti.all .
d;ﬂmmO@altll@WdlAéamszé)d Xher Mpl%ﬁ FFE} permeation

el (lg)l%ﬁkt( B ‘%{EOfla%ﬁ g&ptﬁean@ rige afo wqrmﬁ?pl astic

sperse se of nodified pol yner
( B -,cnt/lve’ secgndmﬁgy@ﬁf é6/pri ses an ethyl ene -vinyl

al cohol, copg| vt havd nge)f réﬁ“é—l%ﬂn%cﬁ@rm%ei hytengher
ameltlng poil nt of from145to 25 !

d
peramEabising a7 R oD PHEE c’ﬂrﬁf? e%% §) layer.
| ess, and the thirkhdayer) mléﬁﬁedmmmrla@r 2,

Ieast parti all er.ent d nam ally. vul [
w%ﬁ@%ﬂﬁé LS rBz,y C:E(;'n%ﬁ@s%n gsition
mﬂtzi)l Xl@fsatrttﬂfrmpécasﬁitch rha;yasnr:{ Bt)f arite asans per c@ufterent
al’?eern?gpln;)s 1fc| egof orﬁy_%sitlons (B) .
4, A laminate (C) as claimed in c¢laim 1, 2 or 3,

wherein the air permeation coefficient of the

thermoplastic resin composition (A) is 2.5 x 10712
cc-cm/cm?-sec-cmHg or less.

5. A laminate (C) as claimed in any one of
claims 1 - 4, wherein the thermoplastic resin composition
(A) comprises one or more ethylene-vinyl alcohol
copolymers and/or polyamide resins.

6. A laminate. (C)- as claimed in any one of
claims 1 - 5, wherein the thermoplastic polymer
composition (B) is composed of a modified polymer
composition (E) dispersed in a matrix of a thermoplastic
resin composition (D).

7. A laminate (C) as claimed in claim 6, wherein
the thermoplastic resin composition (D) is at least one
member selected from the group consisting of Nylon 11,
Nylon 12, Nylon 666, Nylon 610, Nylon 612, Nylon 6,
Nylon 66.
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12. Alamnate (C) as clained in claim11l, wherein the
at least partially dynamcally vul cani zed

w0 b@rmepkasti ¢ pol yner conpositions (B) preseneCT/nS100e000588

first and third |l ayers, indepesdently, conprise a
matrix of polyamde . 13. Alamnate (C) as clained in

| ai 1 2, _wh t t ti
dynam oir 1y SureiRiaEa «For RepFaSeTepary Fop e & or 7,
cowpeseinonbe (BpdpEesdnpolygmelrecbmpetiandnt HE)dis at least
I t id
aiﬁésae*ﬂﬂgfﬁgé?ééég WSSOk Rt e B Sl ZasaRa BF °°
14 rﬁmnaﬁtﬂ@tes@bytaseaEapnmathmletarﬁniscomﬁéwaewsth@d
LPﬁ%%%?Qagﬁ%§§r98|Yn%dl%ongr ﬁglenieatmggﬁggge o&ymers
functi ofal i zadlpoiyaee dGhprBsedahmedgénatédim 8, wherein

1 d
fg%?%snghpaésp 1bUBReL Rl é%@\o kaghgake () Pﬂ@gghﬁ;ygr
s (1B} { §E1DOi emB OBk ot B8/3B8cond | ayer is from0.1 to

100 mm ¢ i ckp @Qﬁlhﬁgetg daEaM§51M§df£9”hﬁ9 5961@9 nmm
thick., 17. A lam nate as clained in claim 16,

whEFBiMSt he fPrswhﬁﬁalph PE FheEMePAPELAPT POLEHET

thb@iﬁ @§§€5on1$B) Aikaghnatel&&ktapactabmed E{?n@lrr@'c@lly
erein_th irst and third |l ayers are the sane

thVE ﬁ%§§2e§9afﬁpyan1nate (O as clainmed in any one of
cl ai ns 11.t0A18ammhate|mcohasablheasﬂ marhnglbme of

dygﬁgk% !Hy V%Eganher i ghﬂD a%%t g? ﬁﬁp %SFEIP& least

conposi ti ons FesSent If -t
Iaybrsefbayhes cehpresebendnoskayaye20cofpmesked ahort least

QEE&QQl%paghéﬂheéiﬁ gg%legnﬁggdtQﬁégﬁggﬁﬁgchwgo%ymer

orymer cCO Ition ac to any one
190@mnpsﬂ§nﬁg 8 @pmpayéﬁn§xﬁrmgtﬁhxﬁgﬁdthgrm@@lastlc resin

thepyophashi g1 EB8k-0B80PRAskEt beNmOAY £3BE bB8ymer (E), the
second layer comprises an ethylene-vinyl alcohol

copolymer having from 15 to 60 mole% ethylene, a melting
point of from 145 to 250 °C, and a permeability of
0.05 x 10*%cc-cm/cm?*-s-cmHg or less, and the third layer

comprises the same or at least partially different
dynamically vulcanized thermoplastic polymer composition
(B) comprising a matrix of thermoplastic resin (D) and a
dispersed phase of modified polymer (E).

12. A laminate (C) as claimed in claim 11, wherein
the at least partially dynamically vulcanized
thermoplastic polymer composgitions (B)present in the
first and third layers, independently, comprise a matrix
of polyamide.

13. A laminate (C) as claimed in claim 11 or 12,
wherein the at least partially dynamically vulcanized
thermoplastic polymer compositions (B) present in the
first and third layers, independently, comprise a matrix

of polyamide (D) and a dispersed phase of functionalized
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t her nopl asti c pol ynmer conposition (B) in a cylindrical
form 21. A pneumatic tire using, as an inner |iner,

wo b@7losasehat e (C) of the thernoplastic pol ymerPCT/US2006/000588
according to any one of cl ai ns6% - 19.

polymer.
14. A laminate (C) ag claimed in claim 13, wherein
the functionalized polymer comprises maleated rubber.
15. A laminate (C) as claimed in claim 13, wherein
the functionalized polymer comprises halogenated
isobutylene based rubber.

16. A laminate (C) as claimed in any one of claims
11 to 15, wherein the first layer is 10 to 100 um thick,
the second layer is from 0.1 to 100 pm thick, and the
third layer is from 10 to 100 pm thick.

17. A laminate (C) as claimed in claim 16, wherein
the first and third layers are different thicknesses.

18. A laminate (C) as claimed in claim 16, wherein
the first and third layers are the same thickness.

19. A laminate (C) as claimed in any one of claims
11 to 18, wherein the at least partially dynamically
vulcanized thermoplastic polymer compositions (B)present
in the first and/or third layers further comprises
nanoclay.

20. A method for producing the laminate (C) of the
thermoplastic polymer composition according to any one of
claims 1 - 19 comprising multi-layer extrusion molding
the thermoplastic resin compogition (A) and the
thermoplastic polymer composition (B) in a cylindrical
form.

21. A pneumatic tire using, as an inner liner, the
laminate (C) of the thermoplastic polymer according to

any one of claims 1 - 19.



