S ®
EP 0 376 227 Bl Descrisption The present invention relates to el astoplastic
conposi tions containing a butyl terpolymer rubber and polypropyl ene, which
conpositions are ¢haracterized bypapsmpsyiegated with a peroxide curing
agent. 5 BACKGROUND OF THE | NVENTI ON Ther nopl asti ¢ bl ends of pol ypropyl ene
resin and butyl rubber are known. U. S. patent 3,037,954 (Gessler et al)
t eaches Besedptmwsi ti on which conprises fromabout 5 to 50 wei ght per cent
chl ori-nated butyl 10 rubber and from95 to 50 wei ght per cant
pol ybﬂopyl dhe prent investiprorlaiop dm olpsiopjgptisnemeefitigys centdiping i Rutyl, terrolxmiprziablep and
pr ocess, PapropyiprenwhithecorgPRiions 4 dirarterized htpeingifediers Vit afssoxide auiifio agerted,
t herelfy cross]i nkr n the rubber and. then dispersing it as small particles
t hr ougho c ditionally, U S patent 4, 130 534 (Coran et
al ) descrihes ela st bIe ds of fr rts rop and
from 80 t} s?%%% 9 me gﬁ: fop 'f' :B"%gb’}’gﬁ 5“’" e?‘fa } Fach
t hat t eg' ﬁbou werg tp h rinate

" é'be“in frsma%% dg Bia i
sol ¢ VU ASh il o f}f 'sz. gﬁ‘ um rtras
simlarl orsing Hicles: nt,ps,g, |sc 0s s e
process \m%etmﬁar@ blsepat er@ @o&x (CoraiP& bdacuuaxebumrt %raﬁdsla oM 800 Widalls @
conbi nat pémprapliee SR sbetoaambahh Btewsruﬂtwbymubﬁeamaﬂ dRiaf SHRGRAN lohdhQhat HIEPATr a-
‘tive exappidesarmotteqpreperdd with dnltrganip péredide ds kol$6ib kidaizihdiadent. Nf eri or products
resul t whermBigaes & vigiaubber and edyalisylchéiare Bthilarly lelbkrowi.i Ng agent . U. S. pat ent
3,184,522 (agateht 8,07379¢ (Fissherpetsal) disninses)ai prdvessontprebg ea blaod/ bf butylbrebher and
pol yet hybayethylenmlis zusd witls b combinationnsti azeeraxide ascct-alethyiN-tiroso-WnBosogrikine nCompara-
3, 584, 08tve(opsmhilesr coptained In thie paient Hlustrate that) Intereri presiuétes resuf when (paioyitie is ybdskgs the
terp__olzg/nﬁft‘eW't‘maQ&"tfree radi cal curing agent. A mnor anount of pol yet hyI ene

may be i ncl4R|edteptp. %@%dzwaﬁegremcen@s“% which °?J"@s° B'étt"él‘ﬁbe'z PQM‘V‘PW) and

(Edvvards?e"’tc@a(‘,’t‘f%'zﬁ‘ gggg&,ﬁ process Wnere a_buty rubber et hyl ene -
blend is LI > Aty ' @llen "W“P'I’t°f U afrge
parti aI ! V Q?é% nt%q% 081n j g w erer yl rubb VYEyI Iend
termerat vsrrm der ragug £nﬁ|? % n? m o
pat ent 3t as&‘t vseq tf?e r ti po efin
plastic wt r@re&éﬁ Gc'f S. brﬁ 0082463 ARl ¥ scl&&d slrocesls‘ Dbolio\bﬂ%lhéﬁ@%lth
-phenol - ah dakkse Sineh " hdyI b BRPE rubbiar L%na FHdtunctibiaP phénlo euy Jgﬁ Hinard e
resul s NGurpHsPRH isésBs BT 1R dsulling! bibrd areambrblyAdrsited,Gind %a&sdrdsaiﬁ ret obefore,
there has matetobered, erd M i Cbedrdistiodsd arpé@tbiagtic COMPRAiLA LAMPrISRYP blefd BIbuty!

bl end of telpatyibr ruteparidyporpropyitnb @hercrmtie ploidyip trexiwith @ pwbadeduring dgentbl end i s
treated with a peroxide curing agent. SUMVARY OF THE | NVENTI ON 35 The
present BUMMARY OF THE NMEN@IONan el ast opl astic conposition conprising a blend
of frém 20 to 45 parts by wei ght of therm)pl astic pol ypropyl ene (not

i ncl udi ng fihe grepary invqationcRipvidas an elesiplagtiseprapasitiompasippisingrahlendr frem 2P &s45reds ng
to 100 p3y¥ peigh ftﬁ'@f'\gPr'Ps"F P@Yﬁ'%'et'% 5"°|5‘3§"9 s'e“bS?d'Wé icthR'e b‘tﬁ’P‘}"I""’P &t lﬂb‘?y @ and

r ubber 08 FROBYInEHE o Beiss I"@f?@ il Pgfing a
i sopLepe %E; °§'°%§H8‘?b P‘t' r”é‘f’f‘°6P°“éP" \??PH%PP andt 3,HigpY Rortign ff Vr'jg’g%ma“%fmt‘t‘f@’
_forrrula * [err] wherein X is an aromatic nucl eus and each R which
may be the sanme or different, is selected fromhydrogen and a [err] alkyl,
50 wherein said conpositi o? i s gharacteri zRed bw being treated with
‘peroxide curing agent sel ectted fdom organi d perd | deg, and organic
hydr oper oxi des. The pr@se'm Cel'&‘st%rﬁ iC &)rrpo tloﬁg conprise a blend of
from55 to 80 parts by weight butyl terpolynmer rubber, from45 to 20 parts
by wei ght pol ypropylene and are treated with an organi Cc peroxide curative.
. Conposi t wbsain Whiscin @@mdtielinicidud Gindl ieadhl R viith yrhayt e the lsyme br ditibre,r is daledat from
denonst r hydeogenidier § -58kyl,behavi our and bl ends which contain too nuch rubber
‘have a@° noher¢iv seid cnmpestion i draetked by ceing ricetsd Mish pproxidey bwing agent gelkatesininom
t her mopl &9eticropldosend oraanie hydeaphroddesof i ts production have been wel |
descri bed iHe tPrRSNt; alasioplestip compgsttiens LaomPrisRed §iATd ofrime 8B 1te B0 Pets By welght bl t i ng
t enper at tfr@'vma Bk ¥'°H‘nﬁ 2P P2 Ry wightieslypeopye aﬁ"ﬁﬁ@ttﬁﬁ'gdm E’h"rﬁf‘ iROEHIIY ar e

in littl bu %mstr e rubbery
used tO gaggdra(r%;] Y&ﬁ%ntam ornttgu%c ﬁ: ber g)v,;e;? non- omogeneous scorche appearance.

Polypropylene is a known thermoplastic polymer, and methods of its production have been well
described in the literature. Molecular weight, molecular structure, melting temperature, density and melt flow
index are parameters which typically are used to describe polypropylene resins. For reasons of cost and
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v ¥
2 EP0376227B1 convenience, it is preferred to use commercially
avai l abl e, isotactic pol ypropyl ene honopol yner in the present invention.
Especi al |y preferisred pol ypropyl encethagré2zvest f1 ow i ndex of between 3 and 5
grans per* 10 m nutes (ASTM D 1238, at 230 C, under 2.16 kg load). It is
wel | known t hat pol ypropyl ene is degraded when treated with free radical
curing ageenvenigney it is ugferief \o gse epmpoprgiate ayailabin jestegtic rofyerpyiens Hemorolymeein the
advanced p@S@k r%w'?r‘ Ffﬂega'txm'%ad %Bh%'i'?éﬁ "“Wi'P‘I" ndproer bRIWe %@dt@rﬂ@ RS uNd

¥ ‘%‘;a‘ - arhrr' Frrlehn o i St oy
hydrogen atr h% l an v m wishin
initiatds pg &R %\ﬁf p rfrcul eor 3% neve ?P :r: ZS m ! 3” [1e] fromhthg
commer ci al? ,ypr {:%EJ, T’éu., d.c8 which i . 58 T&ﬁ ﬁf
i sobutyl e Q Lvaltfole dofi
charact eriss§ b§ wilghtbe any QS&Q\% %res'}ac n chal nétr whﬁp rop f ot yfhgtqaﬁé by

per oxi dg ggghgbghdgtg%x,d glg,%géer;;g y, a peroxide cured ber

and pol ypr opAe&@iRghY V04l lpsrodiP Biitéd bRnddf Buthiehubber Lunardowpréﬂ}rénke&dmdcgdmstbtaeoa
for use apardsiiary adikendborpbditon RLKN dsah elBSdiadtt i@l Haviiy WeshIChYsidal RlRFtks. €S .

| ndeed, the ipdee&ehd pieSdhe vbriion AERSndb Qitilizel thulyl ZubbdILbut| instdad Reds, a Ibtity! i térpdiemedl
uses a "buidbpbr.t Ay pekyemin, thebib@r butylAsmpolged rhishee rafars toha pbigmhen wHithyis pteparpd by Mer
r ubber % efpralyperizing dsopudyignesnd Vsaprede ih Shepratigsadesalibénl/abble wigoé ynirer araeunig(less than 10

i sobut yl emeighbtrper ¢egth piracdininy| avorvdie moadmepsf teeforuiabed above with a minor anount
(less than 10 wei ght per cent) of a divinyl aromatic nononer of the
formula: [err] wherein X is arogmtic (aryg) nogity, and each R may be
the sane or different and is ¥Sel ecied from hydrogén or_a [err] alkyl.

Di winyl®benzene is a prekerr el ®abpte $f ~Th Fove i Binyl aromatic
nmononer. 25 NEt hods of prepari ng butyI terpol ymer rubber are descrr bed in

det ai | nt pPref d
r 3bgler .Ir giyv gg )P haromatrc %rﬁ moerté f Od?ef&-% ;A I’hee s%r I’eeor d M an %cthrr?r
ol ’@taulq U% patd)

per ceny, | Earﬁ,ma oy %,g

to 2.5 vei gl Mér :ef&zrﬁ%@?n th Béé trﬁx@ﬁtl%ﬂ MﬁBﬁEesrf rto §§3§’w h%Ber
character 'c@rﬁ féheg Off%ﬁ'r ¥ @néjs SHRgHDbér Lot GRBEREC bR rem 6.8 &S 2.5HalbHt Yper cont
preferred dmrryru o B! BRI YeTBdiyriek RIBSSr kb Ss8 b RAIARI6riXd LY Vistdsiy £r{d%r,&.n@&ha1£§n§)
of from 5@cd. Giighl) pAflerred bityN@poidméeralisbi hastayMévheyl Vicoaitk WML10sa8 9250} G FomDSD toBONT
(as detgr mhan@ss Bysonsikg bt frRr15C10185 weightl érecdnt (a6 Yelomiven doyeweight par coiBsdumisria at
[err], whewpcldhbeans aftarlad houry/at R8T, when t@shibitity aebt s tordetéie8ghnesd).t has now been
di scover ed thhbds reivdsérogiscamiredcthdl leastdglashiabliemiy havingoogool) bblante of gléstaieds propesties C
pr oper t i edsutls aclaw Zempressioe eetEne fowi tension eet) anddbldsisproreriss articwarly malh tovwpindex) ¢ap
propert i edeprearred biveatingya biendtof byt ferpolvenes ublkon andpelyprosiane with pperexide guring goent.

bl end oF Hhatys. thecresanop ok the putyliarpolynel ribpnyrRIEiNahe Rkt therporpxiderinducpe) degragation g
agent. 359 %R &P’W@PW%@ gr"@‘éé’rfb%gpfﬁfe"*t W@Pﬁi}Pgﬁ arobeeﬂwrsyrﬁerwquamef an °'aSt°P'aSt'°

.5

surprisi ngj'ﬁ}eH’:F' ﬁ‘f"tﬁ‘{ag'c‘f‘?'i nt%ced radatt i %‘gel f thfl ropyl ene
clont ai ned i ? Pﬁ e& L%J {/n ne?h (;y?rr?all

c awpiaa%sr.ae 'ﬁrrm% alet: %P'Ea s e ck" 2 b carbon
preferred bfa n%Qr?p . o%?sstﬁ 1obﬂ %l ly fﬁe@'t SAsT ypes,
reinforcing Faﬁﬂc Q* %ncp§ﬁ S Tify ra‘ﬂérﬂ trQJ Sé seﬁﬁhea‘@()'s@

from anor I% )'5 vﬁie lefplo é@iaﬂw@%‘thltu?ﬂoﬁﬁt df Q&ﬁfé‘rc. fhie? FBprbfordbly bRRbdn £ bR 50 %ﬁs b%
carbon bl alght, AEedisrifle ftﬁrbﬁrb@we.gﬂaer BuB 3tpof§ i ribbiBdnt b&iyRopyleds: car bon bl ac
refers 40 caoibas b aféct A YOHBAING theBRdbeitadompesitionss iwlilch @& ddsP&iStot béttain 14pPlicawdns.
(m 11i m crrosiged (obo BietEsteptidie hai-voldle tabd acn Pdiar\Miucly pe the SBthenicSihe , patadfiiic oilsRdijch
FFF, HVF  dyritalyRiFe usrd, in iofirestténdech tublear ivarhponedsa TheA@idunt of mit shouldl oh @xcedd)80' parle by

" 700" ser iwsight andie rpreferiiho hetdeent hend 8 afrtsabyoweight pkr 109 pertd rcombiapds Weight jof byl
pr ef er abl yereemes eibe? ancheplyp®pylenet s by wei ght, based on t he conbi ned wei ght
of buty¥ ter Pwippieride euithegents whic y?ﬂwy? pratent imwgntion aresplpcigsifrom grganis Ppreigesof
sof t eni ng aP‘I’\é’Qﬁ'P"‘e§\€4ﬂ?P°@89 o Exampigp dncluge, iditrputyl pesexider ey} B?m"rldér P%i‘?‘ﬁ" P°’°"'d° t’

appl i cati gAY p"f—“f"l??-&?"éa‘(bﬂ v| ROroXy)e2s %@@%‘H‘f’ hgﬁaf' B h’(ﬂﬁ‘?"& i %a B‘T’

~such as t (i) B?’H’é'ﬂ? '%?fﬁerb‘?r gﬁﬂlcﬁ Yo Eﬂ‘d WF’C '}E e 0
glyl W:(;%t ané"f% 'ereglw Xre nthec %wet b { hquaﬂyg |E>\[8 mlg jF J’ﬁ‘i ﬁar LS

conbi ned %foﬂ WS ki nbi ePr fleré H\ 8k B\l t%odr&gﬂf rrﬁ@rﬁion hermore

_ peroxide ¢ brwma&ea%ﬁmmt pByRers Bdo hfpdr REnt iBF RS BB pdiye? Whibi)) sikh @s ars.l.ee&t ed
from organi c peroxides
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and organi c: hydroperoxi des. Exanpl es include di-t-butyl peroxide, cunyl
peroxi de, benzoyl peroxide, t- amyl peroxide, 2,5-di-t-(butyl peroxy)-2,5
di met hyl hexane, cunyl hydroper oxigreoarg227-But yl hydroperoxi de organic per
oxides are preferred, particularly cunyl peroxide and ethyl 3,3-di-(t-butyl
peroxy butryate). The anmount of peroxide used should be fromO0.1 to 5 :
vei ght pemopaefin ricberg etmamq' n thegneplastics, mgy be felerategrovidedhtht sush elker ipolemgsedondtde,
based:on hpMe acseryP H@'@P" Pﬂ‘ ophe physica) gropesties 9l e prasestriasioplestic cerapositionper

r Ubbe Ot heFhe Biasent inyesiion, g0 SFPvilF<LA RrOcese. i PYogars wLREsioRiesl peTERosiign csma%semc
conpounds, %l?éﬁ°§2 PR P’b)‘Z’P’B’HﬁIé butyh [P ME's é’%}%dﬁ‘?’l"i"fé‘ﬂs"“%&'ﬂ?ﬂ“’ b &% i ng
fillers®my®P¥y aﬂ?@ ﬁébﬁpﬁg"eﬁfm’]% {iorrqagy 3 & miReF RO pLa ﬂ@@:‘"of
a m nor armt’fﬁTaﬂSme?'P% P s (up to 15 per cent of the total polyner
wei ght), such as diene or 3 EP 0 376 227 Bl nonol efin rubbers or

nmonol ef i n thernopl astics, may be tol erated provi ded_that such ot her

pol ymerg do not have a serious feli tirl (o] 073 eff%c ﬁ' t he physi cal
properties of the present glastgplsas |c_cxnpesct4=ens: -Fh& present invention
al so provides a process to prepare an el astopl astic conposition conprising
1) 55 to 80 parts by weight of a butyl terpolyner rubber, wherein said

but yl ter polyei Xrhisidbbh@ematic nacidds, and e BYMbBoIRER, whith May Ry thé sa&fbl’dr ieisrer@f are selected

I sobut yds enefrorahydragen amgiar ¢&i-O8lkydf | soprene, and a mnor portion of a divinyl
aromat i ¢ noiicorespoidingindo 109rpaxtd by Weight, frorai® tocdOrpans bysweight of tiemadplasticrpelybrepydene and
t he synbol s R inakiding freereaglical qurbliieecogelyreerdef pebpfléney ent, are selected 15 from
hydrogen antl) & pprexige ClHFSk 999ﬂt $eteptod fom U BRrergloy aIEObOfQ@@ Wyémp%oxms dsprgin tsaid
from45 to 2'(909&%1?‘{"@3‘5 ght "of thernoplastic yl ene (not including
freebsai cal AUriXeg %" 1" ffe? Bolygper ﬁ?"t?b ‘bﬁé’%é 'l")a‘& ‘W@Nﬂé”%ﬁ?‘l"ﬁ@""a‘@ént

sel ect ed frorf?’BP‘?gﬂWPEf ?"ﬁ%ﬂ‘d H?X‘*S\e Pipd fepaereiye cbseidpolyPropyiftp i n sai d
process conS| add'"g o gﬁ’da SRR e gsc?‘ﬁ“%r 9P JHrber mixipg said 5 ¢

on fre Iscav
Ip)er O;(: a@a%d + oc s | b%» P ?ng %\g?ratureaa% vet etll'cri\gl r& g/[me{ t%t Yo gpr%yler%ea.‘l d.
subsequent yTh@ ﬂ%n% é)of%%c sl%% gzo'i thipfar(aﬁ& afl éfﬁ‘kno%%’{%&%h@]d%‘
further mgyi ngy .ré/éH& 86 Qé?e{rred
process | samaa&efeaqla&mu@qm tseéss‘éé.aw prae&éarm@éeaae%@esa« &,ame wﬂm hifo 0.9.. %'tnma of
the pol yprapiddenieaboditsn e B bethd Yorade(th GsBombéze) & idsS rah twolMRutbE (PRAERHYM&s Of
pr oces Sso aftiad @ infinutd) @t A fompérhtire of thd MRiIng proesss.de. As is well known to those
skill ed in tAmer ts perodidehal ibsanmikeaingis i@t doimposition foeg) périoe df el euvalénn @ pewtaxs de
deconposeshdidgesTonlhy peekids, litds pleterratsto tilaat theamimpusitbn oith & Gegedied! wcastnger. At used
especi al | yrenginethe rterendfrgeoradicat spayengri hidss tnhdompounds, which dépglivirte| pefagite (curing. agerthe
time requifedieidriy rorefasedtfres dadisek scavengerpinciudeccopeetsialiydevaiiable hatioidpns (ublsr Wadld s
than t w6 RusRoals 1985&dkions arage 136 to 1423 osragally ihinrered-prepglie egmpgundshe t enper at ur e
of the mxi r@lh' Y,erateed embogiment qting,erpeent RIReossds deseribpd bRlded wit h t he
conposi tign 'V “Hbﬁe P%%i’“@’f“"ﬂe’ném‘%f&m‘%ﬁl"é ﬂ'f"’ £75! ol 13¢5 pded tp g prohegipg W'YWPVE';!P' of

t he OX|(Hs 17?') BR {819 pdtigd: 37d "fi
SC&V&‘Q ‘pe o1th e :)eut)é QLOXY ghutyralﬁgj2 't:ednao9 Egg] lnu (:8@?‘& g@\p&p b%%'ég;;
| Xi
RBheis (i ber

conpounds ;) H’i‘éh
free radi gabum oPYERSEE & dd 8 n?e\‘@i aﬁﬁ“i Qbin
Wrld 35 E’ér%%mﬁ%féml Sbiégbéférgﬂem < emmi‘% t. , 35p30|ea

hi nder ed- phengl ientoa ﬂ‘s”@lﬂtﬂ&sdesé}ibku 2 ltﬁé fQIfo%an remsbyeaniaqmmcemgek% BY @8igit
pr ocesssi sm@sotteiiRtndigle@w. I nitially, butyl terpolynmer rubber, anorphous

silica fill eTheangebddhts ustidan thel ebdhvirigxdnyiis @Raadntited Beldwy Mer  m xer [err] and

m xed for abBut 3 m naisectic Hoypmpsienp hanmpbigna hadng ddsit tokdadbx ant? gNoim@SsTe
continued until the Di1338r att2301%k vadet b .16 &g bhd)ssolihmuer tfectradpnane FRIFAY® 8333 by

m nut es). A peroxi deHowindiwitedd from di cunmyl 40 peroxi de and et hyl

3, 3-di -9t - bAP3|  per oAy isslacticraalyerpryiese horeanolymiethdvingnaimalt Sidwnigdexof ¢ MO iMinUA§TWor
bet ween 20 and 210 s&c\3# st 2381 C.wner A 206 kegloadh ol uidexiel Eadesamp REENEY PRSI 2y

hi nder ed phenol.i c-typ¥8hti oxi dant. A minor amunt of oil about 3-5 parts
by wei ght) P T('j’ded f"ob‘l‘%é"'m‘m rubper ??f“g"‘st"]gn‘ﬁ””ta%? '? °’éd 'P'?ﬁ dﬁ ‘?95 cﬁ"?‘xed
for a final three ni r‘fﬁ'frg"zg e f8ftg \g’\y@ R Bys of

measured in cyclohexane at ours m a ness) so under he tra ename
POLYSAR® Butyl XL1000 by Polysar Limited.

A01: a hindered phenolic antioxidant (reported to be thiodiethylene bis (3,5-di-t-butyi-4-hydrox-
yhydrocinnamate), sold under the tradename IRGANOX® 1035 by Ciba-Geigy Limited.
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The invention-tis further described by the follow ng exanples, in which
percentages are by weight 45 unless otherw se indicated. The ingredients
used in the foll owi ng exanpl es ar eep oevg 2d7Bl bel ow. PP1: An

i sotactic-pol ypropyl ene honopol ynmer having a nelt flow index of 12 g/10min
(ASTM D1238, at 230 C, under a 2.16 kg | oad), sold under the tradenane
PROFAX[ err] ABR331 by Pitfgered iphgnplisgantiasiant (repried to be 2,2 mefiyfenackist Hcreethyl-6-t-butyl
pol ypr opyl ene hom) oPRARelH ). fﬂ!ﬂH“H the tragename Apjigxidantigaee gy Amerigam @yapamid-( ASTM D
1238/ at 2369’8"d9u1ndepcéf“ Y pargx q"d&ﬂ?’“‘ edrafename BIGUPP B Ct r adenane PROFAX E
PDB93 by Hi RERide Byt t"y'ﬁé* D"‘5'b“g‘('&9m)|b"t!'@t°p69'1/r'?€f" ‘F'?JBt?é?a"t?dr\’BFt‘ SORF3ab Y

97.5 pe H |Nsobut S n per cent isoprene and 1 per cent
i vi nybenz G havi ﬁ@i én %" 5 qteeghgn%h oSO8 S8 o 3 67
measured in Sl eb SS sol d under
the t radena%L%gYSA ,%Jn LU Eysolﬁqlnx %e lr d&h&vﬁeﬂg 49-3505 by Canada &

hi nder eg phenolic angpgu! dant reported o be thiodiet

(3, 5-di -t - bpfigh: 4- hydpy ﬁou¥E\Vddréalahﬂé@%ttﬁdenarﬁ@hl@mﬂ%@r the tradenane

| RGANOX[ er r kpd:035 by znt a,aﬁgrdgyochﬂbm, wed. 4 EP 0 376 227 Bl A02: .a
hi ndered phenolic anti oxi dant (reported to be 2,2 nethyl ene-bis

(4- et hyl -Hearhpigut yl phenol) ), sold under the tradenane Antioxidant 2246 by
Aneri cas Cyanam d. Peroxide 1: Di cunyl peroxide, sold under the tradenane
DI CUP[ err] 49 d@ctPef thei akgerinents dEtthis lexa@p®: Bie- ingredientsy shown dx yable bu tvgneaddded &0k d
under t he brabamtiertapremixiPARNQES aye-feale® B> Xltenjpprafmre of approximately 180°C, angnmixed for a

Filler N: pericdzf€rofhmiodiehonate O-L: A naphthenic oil, sold under the

t radenane Cl ﬂm[‘ operiigs wepmeasyr 9“56‘??”@"9 to ESEM@P’@' test Pmcvﬁweﬁe'“‘t"ldt"arﬁSIMW?de

basgd c¥l dmegduus. teema'%am" 0d 49 F Meid PB egrppre 5§ 79 Py &g00k ABEY

the t rader% It f W xb ‘@3 dir021 g load); ASTM D22 ‘harepess)l;qnm%ﬁ]w&moss

Armor phous ¢ ?"428%? hés'c %Y tradensﬁ?}wn '"k |L[err] 233. ZDC Zi nc-

dirrethyl dit { i s of this
xanpl e,. t he n regr ent amp' | T"tho‘i pgr%x' Qéd%i&%%?rg%g%menﬁ]‘gbender type

mxer whii ch was pre- heat ed to a tenper aidieq of approximately [err] and
m xed for a period of 6 to 8 m nutes Physi cal propertres wer e measured

accordi ng to genvent Hofret—test UL,C"'U €S+ Ilbl tHeht -Ho—ASTVDBAT2—20-
(modul us, tengile. el ongation NRER MRING.OF PPXSON 305 (compr essibn set ;
70 hours at 7D ePERIMENM D1238 (rrelt fI ow i hdex: | at [¢rar], |nder] &1. 6] kg
| oad); ASTM ﬂ:fﬂj 5] ASTM D105B ( Gehnman fow t ¢nper gt ure
pr opert i es) . bi'i%ﬁ%&ﬁ paﬁ? wer \IQJ G 3 grt)j[ tost it \g—alie shawn--i-nl t abl e
1. Experinment| PPbf exanple 1 was cor Wt h de p<=r1§xr qas. aﬁ 8.
conpar ati ve ekB¥iYlnEht. 25 TABLE 1 B FR2. M KHRIG PﬂPP X22D |38
EXPERI MBNT A0 1 1 032 103 pBo03 0.y 03 ¢ 03 6
| NGREDI ENTS ( a&FBQX'Bs'/ wei ght) PP - 012 [024 | 036 |o048 |18 18.
18. 18. 22 18 BUTYL TP - 012 ) 024 | 024 4024 | Q2 42.
42. 42. #Rysical Properties
~ w0 Hardness (A-2) 80 80 84 84 84 80
100% modulus 39 37 49 6.0 53 | 52
Tensile 3.5 4.1 73 9.2 8.6 79
Elongation 120 180 275 260 255 225
Tension Set (% set) 4913 28.7 273 26.7 227 227
45 Compression Set (%) 70 hrs @ 70°C | 947 89.7 56.9 48.7 47.9 457
Gehman
T2 94 | 108 | -63 | 81 | -143 | -60
Ts . 359 | -388 | -39.3 | -424 | -442 | -395
50 Tro -470 | -488 | -51.8 | -546 | 5642 | -516
Tioo : -682 | 67.7 | -700 | -69.0 | -69.0 | -70.0
Melt Flow Index (grams/10 min) 77.4 41.1 729 734 862 | 1085
5 Example 2 |

In each of the experiments of this example, the ingredients listed in part A of table 2 were initially
added to a brabender-type mixer which was heated to approximately 175°C and mixed for about 3
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35 A0 1 ; : 0.3 0.3 0.3 0.3 0.3

0. 3 PEROXI DE ' - 0.12 0.24 0.36 0.48 0.6
AO 2 . EPO3762%¥ B2 0.24 0.24 0.24 0.24
Physi cal Properties 40 Har dness (A-2) 80 80

84 , 84 84 80 100% nodul us 3.9 3.7 4.9
6. 0. smpues. 5 2 Tensj| e 3.5 4.1 7.3 9.2

8.6.-. 7.9 '@p@ﬁ;gﬁ?q (aﬂt B) was then added and mixing was corilzwad for amao sech; 260 255
225 ‘l:én si on art C were subsequentl qu?d fo%edi by aé al§-4 mi es/ of m ing. 7The

29 7 c?mpgs:re % eg( fl’O(Yb 519 merh P\gld@ s?B t@t sang: 7am'l W ?ccorcg@ tté the

flg g . : oﬁ?w add%?a E§ ? rlﬁhcs of the compositions were measured, accordmgq to ﬁ?g Md:;a% ‘388

-39.3 -42.4 -44.2 -39.5 50 Rl
-47.0 -48.8 -51.8. -54.6 -54.2 -51.6 [err]
-68. 2 ,5-67.7 +O—6—65—6 96 00—
77.4 21,1 | SPERMENT3 4 g6 o 1hs 28 aﬁ’rpl '
experinents OhnGHEENDSApENS By whiy | gl edi et s | i
were initial ypﬁég(ieu tToabratemnder=1 ype i xer
appr oxi mat el C and mxed for _abbut 315
per oxi gle (pa tPPB) was t hen added and]r2xi pgi2wag
seconds. TheliBVg¥e@ents of Part C WeiRB s R8eql :
final 3-4 nip@es of nixing. The conpdsi t i dds V%T% théh di ¥hafddd fromthe
m xer, nol deg ANto test sanples, and|t&stedP%cdo?di ng®fo |the 5{ %% ofedures
referred to | rP%?ﬁﬁpl e 1. In additioft? hd YReiln}?chhidctlettst {d2 of the.
conpos?t i ons inh8% o ASrM i 1.| FaBUER2 1h®
EXPERI MENT PART B 2 21 22 23 24 25
| NGREDI ENTS Y Welght ) PART A P
15 T %EE}%DE 2 N #&BUT\?LZ TH 6 |os [12 |18 ’g
28 28 |.PAATC 32 32 0L | 12 12
12 12 | 7bé 12 AL 04 |04 |04 |04 [842 |0 P 0.2
0.2 0.2 GRORGBLOR 1 ) ) S 1.ps w2 | Jl.2 1.2
1.2 1.2 29@ - FtERN 8 8 8
8 8 PhysigelpsePeRiepbEROX| DE o8 1.2 1.6
‘0.8 4.2 HafinbBA-2)C 25 ZDC 76 77 73 62 62 0. fl 63 pD. 4
0.4 0.4 008% mod@usAMERLOR 2 28 29 . - 1.5 1.8 -
2 2 TengibyMRagal Properties %FGA 143 Fbﬁ-ﬂnefguﬂ-ﬂ 35
76 77 | Elopgation (%)62 62 G LGP myd@0us) BMPg) 275 | 310
2.8 2.9 Tengon Set(fe spt) 1 5 1. § endilée (Mt%g 0 |10 8 4.4
43 %45 Dje & Tear Nm) 3 5 28 | 21.7 | 22. 137 | 138 | 142
' Ageing in Air 168 hrs. @ 100°C
Hardness 80 a1 78 62 60 65
. 100% modulus (MPa) 3.4 3.1 3.2 16 |17 18
N 40 Tensile (MPa) 44 4.6 45 30 32 33
Elongation (%) 285 260 225 315 285 310
Compression Set (%) 70 hrs @70 C | 538 51.3 58.3 436 | 493 40.0
M.F.l(grams/10 min) >200 | >200 | >200 | 84.4 | 1025 | 707
45
Example 3

The experiments of this example were completed as follows.

The ingredients listed in- part A of table 3 were added to a banbury-type mixer which was preheated to
about 170 * C and mixed for a period of approximately 3 minutes.

The peroxide (part B) was then added, followed by about 40 seconds of mixing before the addition of
the ingredients flisted in part C. The composition was mixed for a final 3 minutes before being discharged
from the mixer.

Note that the antioxidant was included in part C, agg hence was added after the peroxide.

Properties of the compositions of this example are shown in table 3. The strength, compression set and
melt flow index of the compositions shown in table 3 are generally superior to the corresponding properties
of the compositions of example 2.

50
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Tensi on Set (% set)
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33.2 21.9 - 16.1
79 3074 72

O élendgpss A-20 r 168 hrs. @
100% modulus (MPa)
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[2rr]
5.1

85
250

M.F.L{grams/10 min)

Fmrdq
37
6.7
240

>200

eRs (
33
6.4
235

165.4
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Example 4

The experiments of this example were completed using the procedure generally described in example
3, except that a brabender-type mixer was used instead of a banbury-type mixer.

The amount of peroxide used in the experiments of this example was less than that used in the
experiments of example 3.

Table 4 shows that the physical properties of the composition can be altered by adjustmg the amount of

p peroxide.

50
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30

Tensi |l e (NPa)
250 240
>200 165. 4

i

conpl eted using the procedure general
a brabender-type m xer was used inste

100% nodul us ( MPa)

8.5

>200 35 Exanple 4 40

6.
235" Conpr essi on SetER9376/227Bt @[err] MF.|

7

5.1

3.

7 3.3

6.4 Elongation (%

.(granms/ 10 m n)

The experinents of this exanple were

ey

cribed in exanple 3,
a banbury-type m xer.

e

xcept that
The anpunt

of per,ox| de used in the experinents of this exapple was less than that used
in the experlrﬂawﬁﬁmENﬁxanple 3. Tablle40l shaws {Hat tih48 phys4acal Jproperties
of the, conposift @R 1 )by adj usfing the arjount df peroxide. 45
50 55 7 EP PERI MENT 40
41 42 RARTA 44 5 | NGREDI ENF'S (pdrts byl weight) PART A
PP PP 15 |15 15| 16 1Qo 1010 [ 10 - 10| BUTYL TP
35 35 Bfrvo TP 40 40 10 | 35 |35 Oflso 40 40
15 40 15 dib 15 15 colom 1 {15 |15 | 15 15 1.5.
1.5 1.5 1CEOR 1 1.5 PART B PHROEI DE15 15 15 15 0. 37
0.5 0.5 Uoat T.0 15 PA?FC:%OC :
0. 25 0. 25 . . . 1 0. 25
0.25 0.25 RERODXIDE (0. 25 20 0.37 flﬂ?si DS Priop& tileOHardness A-2
74 15 73 .y,gmc 57 61 100p6 nodhil us 3.1
5.2 4.5 .6 El ongation " " y 3 315
345 320 (A0 9 Tension Seft 9% $8% | 025 0_§§ % 20
12 8 PHysiGoRppetssi on Set (%| 70 hfs @70 C 58.9| 58.4
32.4< 7 37.8 CERRJEST] 7 |7 |7 |s7/Ye ... 88
-60.0 - 27. 013f80% moduis,_ 13-8 [errlf sy a0 [25 |17 |18 | -33.4
-33.5 -60. 2 %23'@ -37.1 [err] 5.7 5.8 52 45 4-6-45 5 -46. 6"
-60.5 -45.7 | péfatdnl €rr] 320 330 315 3486. O 32068.0 -63.6
-60.5 55 -60. 4 |Mdnsibn sk @ 866/ 10 min) |20 |20 >208 [>800 | 3200 | 143.19
123. 87 35 Exarpbdngression Set (%) 70 hrs @70C | 639 | 589 | 584 | 324 37.8

Gehman

T2 -7.8 88 | -800 | -27.0

30 -13.8 :

Ts 334 | -335 | -60.2 | -320 | -37.1

Tio -455 | -466 | -805 | -457 | -463

Ti00 660 | -680 | -636 | -605 | -680.4

M.F.l. (grams/10 min) >200 | >200 | >200 | 143.19 | 123.87

35

Example

5

The experiments of this example were completed as follows,
The ingredients shown in part A of Table 5 were added to a banbury-type mixer which was preheated

to about 170 °C and mixed for approximately 3 minutes. Part B (the polypropylene) was then added and the
mixing continued until the temperature reached 180°C (usually 2 to 3 minutes). The peroxide (part C) was
then added and mixing was continued for about 30 seconds, at which time part D was added.

the mixer.
Physical properties of these compositions are shown in Table 5.

50

The compositions of this example were easily discharged from the mixer, with little or no adhesion to
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The. experi nents of this exanple were conpleted as foll ows. The

i ngredi ents shown in part A of Table 5 were added to a banbury-type m xer
whi ch was preheated to about [err] EROB76I22€dB1f or approxi mately 3 m nutes.
Part B (the pol ypropyl ene) was then added and the mi xing continued until

the tepperature reached [err] (usually 2 to_ 3 mnutes).

The peroxide (part

C) was then added and m xi ng was conti AABHE ¥ or about 30 seconds, at which

Example 6

time part D was added.__The conpositions of this exanple were easily
di schdrged fromthg BRPEBIMENTI th |ittle or peoadhesi on 60 t p&3m fer.
Physi cal_ properti es C JT1.0nNs are shown ijn Tabje 5. |50 55 8
£P 0 576 227 B1 TapuRoRHSES GalFpRoohy sp |51 52
53 5 RAREREDI ENTS (parts by Ywi ght]) PAHT A BUTYL TP
490 490 490 | pARPTRI L 490 | 490 .| 490 4% 175 175
175 10 ' oifl LLER 1 175 175 1705] 175 105 105
105 PARYT, B PP 2 FILLER 1 184.0 | 105210105 R165 210 PART C
PEROXI DE =7 = 14 14 14 PART [p zDC
3.5 3.5 3.5 [PARTD o9 a0z
3.5 3.5 3.5 | PPR5 COLOR 1 210 {210 | 210 B2% 3.5 3.5
3.5 COLOR 2 PART C 7.0 7.0 7.0 y. 0 Physi cal
Propertit®es 25 Har-eess—A—2 -+ 78
78 78 100% nodyl RESOXAE) 343 | 143, 4 3|24 3.1 Tensile
(MPa) PARTD 4. 8 4.5 4.6 411 El ongati pn (9%
230 230 240 —%Iﬁifmme[ ORI D) PO—0—1 18.0
18.7  19.3 30 e Die CTear (k2 |33 |33 ég 41.6 22.5
22.6; 2%.5 Ageing|igmAs, 168 hrs. [err] 10 %)rrnglius as |3
3.7 3.6 37 |a g;'rensile (MPa) 2o lue |70 BB |41 a6
4.2 35 =-orgater—{3% - 270 145 190
160 Conpressi on Set| RhygicayBropariies @ [ err ] 40.8} 38. L5 3.0 {31.9 MF.I.
(grans/ 3P mn) Hardness (820 >200 >20G8 124 3 BOs Exasplg 6 This is
a conparati ve exanyl mo%lsddags grgni nat ed bufyds r Ubker | sat e@d.of |butyl
t er pol ynmer rubber. |Thwasilbapg)nat ed butyl rulpbes dnpb oyedewas 4a cqmrercial ly
avai | abl e rubber cqniengstongelabout 97 per c¢ra3o4y 230sopedoyl ¢@e9 1. 5 percent
‘i soprene and 1.5 [eTepsiont Sdht%mdtne. The expg¢rZogerit $8.0f | 887 s| gangl e were
conpleted in a braleRieCrrearilshem by first m XiN§ t|he2.8Paf €24 | #gbedi ents at a
tenperature of aboytadefftdaif 188 n@beslic 3 m niites, fthen pddi mB t he |per oxi de
and m xi ng for
: 100% modulus . 3.7 3.6 3.7 35

Tensile (MPa) ’ 45 4.1 48 4.2

35 Elongation (%) 170 145 190 160
Compression Set (%) 70 hrs @ 70°C | 40.8 385 39.0 319
M.F.L. (grams/10 min) >200 | >200 | >200 | 1293

This is a comparative example, using brominated butyl rubber instead of butyl terpolymer rubber. The
brominated butyl rubber employed was a commercially available rubber comprising about 97 per cent

isobutylene, 1.5 percent isoprene and 1.5 percent bromine.
The experiments of this example were completed in a brabender mixer by first mixing the Part A

ingredients at a temperature of about 180°C for about 3 minutes, then adding the peroxide and mixing for
about thirty seconds, then adding the antioxidant and mixing for a final period of about 3 minutes. .
A halogen scavenger {(magnesium oxide) was included in the ingredients of part A because bromobuty!

50

shown in Table 6.

rubber may be partially deé-brominated under the mixing conditions used.
The physical properties of the compositions of these comparative experiments_ are generally poor, as
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physi cal properties of the conpositiaons of these conparative experinents
are general ly poor, as shown in Tabl ABLEGS EP 0 376 227 Bl TABLE 6
EXPERI’ MENT 60 1 62 63 __ 64

| NGREDI ENTS { eXPEBIMBENT wei ght) PART Al B®l | 61 62 | 63 64 | 65
18 18 ROVOBUT YL 47
1> S48 INGREDIENTS (farts by #éigHt) D

1.0 1.0 PABTA 1.0 1.0 AO1 0
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conposi tion is—Tharacterzed by bernmytreated—wth~peroxtdecorm
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k/.-'

40

R- R

R
t ] {

R
(

from0.5 to

wherein X is an aromatic nucleus and each R, which may be the same or different, is selected from
hydrogen and a Ci -5 alkyl,

organic peroxides and organic hydroperoxides.

whersin said composition is characterized by being treated with peroxide curing agent selected from

The composition of claim 1 which further comprises from 5 to 60 parts by weight of cil and from 2 to

20 parts by weight of a reinforcing filler selected from carbon black having a mean particle size of less

50

§5

than 100 nm (millimicrons), amorphous silica and magnesium silicate.

The composition of claim 1 wherein said divinyl aromatic monomer is divinyl benzene.

The composition of claim 1 wherein said buty! terpolymer rubber comprises from 96 to 98.5 weight per
cent isobutylene, from 0.5 to 2.5 weight per cent isoprene and from 0.5 to 2.5 weight per cent
divinylbenzene and is further characterized by having a Mooney viscosity (ML, +sat 125°C) of from 50

to 80 and a solubility of from 15 to 35 weight psr cent (as determined by weight per cent sofuble in
cyclohexane, after 48 hours at 23° C, when the solubility test is completed in darkness).

10
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90.9 97.8 03932 —84— M+ rare o 53.2
410 16.2| PERONDE 22° 3 9 5 Qaing 30 1.-%n lefhst opl as} i@ clofBodi tion
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and corresp . ng-to0-100 paus—by—t%?taf?%m 86§tq gg p;‘r'a{a byzwm ght
but yl t er pol]yrhysical Bigbertiesconpri si ng maj qr porfti on jof ispbutyj ene,fj a m nor
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and i s’ f urgaiteby ehightdicivedd toci§ fasts hawaigh batyMemelgyensilgoosinpyisiig @ major partion26  C)
of fr,om 50sdboty®as, andiner easion st liSoprpneofndf & oinor Borticy A5 g leromgtir meroRer plathe
det er'hi nedomylaiiei ght per cent sol uble in cycl ohexane, after 48 hours at
[err], when the solubility test is conpleted in darkness). 10
' R- R R R

[ ) 1 (

R—Ce== C =X~ C=(C —R

40

wherein X Is an aromatic nucleus and each R, which may be the same or different, is selected from
hydrogen and a Cy—s alkyl,
o wherein said composition is characterized by being treated with peroxide curing agent selected from
organic peroxides and organic hydroperoxides.
2. The composition of claim 1 which further comprises from 5 to 60 parts by weight of oil and from 2 to
20 parts by weight of a reinforcing filler selected from carbon black having a mean particle size of less
50 than 100 nm {millimicrans), amorphous sifica and magnesium silicate.

3. The composition of claim 1 wherein said divinyl aromatic monomer is divinyl benzene.

4. The compasition of claim 1 wherein said butyl terpolymer rubber comprises from 96 to 98.5 weight per
cent isobutylene, from 0.5 to 2.5 weight per cent isoprene and from 0.5 to 2.5 weight per cent
divinylbenzene and is further characterized by having a Mooney viscosity (ML, +sat 125 *C) of from 50
to 80 and a solubility of from 15 to 35 weight per cent (as determined by weight per cent soluble in
cyclohexane, after 48 hours at 23 ° C, when the solubility test is completed in darkness).
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EP 0 376 227 Bl 5. A process to prepare an el astopl a,s,t,i,c,-cr@rrposrﬁﬁﬁ/

conprising 1) 55 to 80 parts by weights of a butyl terpo a“m“\
wherein said butyl terpolyner rubbEPGi3y6é22z8pol yner o m“m ‘§ of
i sobutyl ene, a mnor portion of isoprene, and a m nor i asdi Vi nyl
aromati c nmononer of the fornmula 5 [err] 10 wherein X is an aromatic

nucl eus, a%dAtPFRS"%MS‘I“’ée esfiaspriogic eampreionisemprisiss sane or different, are

sel ect, ed from ?@ﬁp é’ﬁ"‘sa'ﬁ’d“’e'o\gh é%‘ A b”%i'l tRrpPlymer rabbere whegeln,saickhulyl lepolyer rpkberjs Bt s
by \Ael ght, froff¥ m;;? ’\Rﬂim » HFINPHRFYPR 51 5Ygne. g a minor portion of a
pol ypr opyl ene A 'F'H?:"Ic ?{'Qer cal curable copol yners of propyl ene)
iii) a peroxide curing agent: sel ected from organi c peroxi des and organic
hydr oper oxi des, wherein said progess consists of, A) g xing and shearing in
a polymer mxer said i), ii) and ||) t atenp atu;B(e above the activation
tenperature of said peroxi d& ard bevec t-he ot dhi g (r.e-nﬁpeliature of said
pol ypr opyl ene 20 B) subsequently adding to said polyner m xer a
free radical scavenger, and further m xing said conposition with said free
radi cal scavengikein R.is ak ero&RCRGIBUSD BndCihélisyihiols\R,ewHidh mdyeCthe 8dRO6H diffofdhit, are
further conpri ssstedl ramhpdrdgen &id &AL alkl)y wei ght of oil and from2 to 20
parts by wei ght) asrespondbiglyf tor tiongarts i tyl weighs,efrat 148 cko f 200parts chylbweighb lo allerrioplastieg a
mean 257 p apdiypepBersi (zat ingifidingfme radivalreurBle copely(natsof propylene@ins) , anor phous
silica and magties perpids ¢uringaegent splectih &rom ropganic pergfides [and ang@iahydropéroxidos,i wherein
di vinyl ar omat $a9 mensRsRepsistsoldi vi nyl benzene. 8. The process of claim7 -
wher ei n sai d i X AngrAd hearingjime pelumer Aier t2iddb ii)and i) 3t @ igmperturerabovsrther aohiations 5
to.30 185 C,trangraypr %frséfﬂ Pﬁf@"' 953"3 PRYPIPP Sfteping fopperalirg oksaid polvprerylens i ¢ g
scavéng® is a HIF 9‘? ; ﬂ‘t"IVB‘?u Y12 T9LpUGHt SEAPPY AR fugiher mpxing said
El ast opl ast i sche™®Z0¥ 'M SBE/GRGFIU AT’ NG ei ne M schung von 20 bis 45

ngﬁgflelneaug eeal afr jam 5%98‘%59%%’ f%‘m Bvel fet%% 6?13
ent spreghen, Ol g@s J%:(,‘?t\ﬁ: é’é’iﬂkﬁl% 1sm \f?rl en eaé' ne

Haupt menge an Isobutylen el ne geri nge ange an sopren und elne gerlnge
Menge el neg ahopBicsS&iiRim Owierdhy s ELremAE mofidhiel R ldivh() tbdeid Worin X ei nen
aromati schen Kern bedeutet, und jedes R, das gleich oder verschieden sein
kann, aus 8)ASREproEes bf clamtl7 @hsr@nsdid mixil ard shpdringisgapetsd &t al tsrhperatu®d 6fem 165 to
Zusanmess et z uagy Ol asldiperloxidge lsedicuzngl pdickiele dn8 said freb Thdicall sddvenpe® istiathireloree phenolic
Per oxi d- Aushantioxidgpb m t t el , ausgewai hit aus or gani schen Peroxi den und
organi - schen Hydroperoxi den, behandelt wi rd. 2. Zusammensetzung nach
Anspruch 1Patepanshdichener 5 bis 60 Masseteile 01 und 2 bis 20 Masseteile .
ei nes Verstarkerfl | I stoffs, ausgewAhlt aus RuB m t e| ner mttleren

Tei | cheffgr be& 39’8?1356{%‘? 'é?P'"QP%se*iW gnfassend "H'Pn ghungiven 40 M fynoplast-

Siliziunmoxid Sﬂ;f ?\W ?’U?ﬁ%‘l "f‘?’?@ﬁ'ﬁ"e "%gﬁ's" ?nd'kﬂﬁ Y‘!fﬁi;h? :%Qyme rk’g":t %@%@P’uch

1, worin das "% y

. eine auptme ge, an orl n rery und eip germEe
EIJJ-SMI‘EQ,S et Zurr?matischaﬁ A" 7«1 mnﬁ I&H‘jn& ,Inﬁ Megf ﬂ T r] rl T
98,5 Masse-%

I'n der Butylterpol ymer kaut schuk 96 bi s

R R R R
P I
c=c c=cC

5 R - - X - -R

worin X einen aromatischen Kern bedeutet, und jedes R, das gleich oder verschieden sein kann, aus
Wasserstoff und einem C1-Cs-Alkyl ausgewdhlit ist, welche Zusammensetzung dadurch gekennzeichnet

60 ist, daB sie mit einem Peroxid-Aushdrtungsmittel, ausgewihit aus organischen Peroxiden und organi-
schen Hydroperoxiden, behandelt wird.

2. Zusammensetzung nach Anspruch 1, welche ferner 5 bis 60 Masseteile O und 2 bis 20 Masseteile
eines Verstirkerflillstoffs, ausgewihit aus RuB mit einer mittleren TeilchengréBe von weniger als 100
55 nm (Millimikron), amorphem Siliziumoxid und Magnesiumsilikat, umfast.

3. Zusammensetzung nach Anspruch 1, worin das aromatische Divinylmonomer Divinylbenzol ist.
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| sobutylen, 0.5 bis 2,5 Masse- %Isopren und 0,5 bis 2,5
D vi nyl benzol unfaBt, und femner gea ??q, ekennzei chnet '\ﬁﬁmﬂﬂ
Mooney- Vi skositit- (M., +a bei C§3 ' bis 80 und ei ne suc

15 bis 35-Masse- % aufwai st (w G durch Masse-% Ldslichkeit in Cycl ohexan

nach 48 gt unden, Beli @3- nath ARGRIch MM worV&i3N sl erdoR bR 83 B! od MMMl en
dur chgef hrlgob%lgm)05 Bis 2)%eNMds81¥CibopfarluniRIESHiEh b WasseBh Wnyﬁk&&tMEB@%h Hrkden
ZUs aITRENS et Gaiteh gteHndaicREGEL dad eDEneDMENSNBRHAME] b BeiRERS von 50 bis 80 und eine

But y*er pol %Bﬂ%ﬁ%ﬁ%ﬁ e51bk B5 MUKk aliRbist R YLk Masto WIES shehdiSiR [tydotickdn, faepaby mer
mt eiger HauHabimesge: G2 BeskiMtl) woil ddn1L5shdhkeRitedy B Dilgem ddvrgeiehrewird).SOopr en und

el ner 10 geri ngen Menge ei nes aromati schen D vi nyl nononers der Fornel
R R 5. Verfahren ddr HerstBlludigeiner elastoplastischen Zusammensetzung, umfassend: i I

| | R - Ci)-550is 8K Mass@leiieCeind® Butyitorpalmneirkautdithasnwobeiday rRutyiterpdivemeriidetsahuk ein
bedeut et , undopilemeBymib giner Hauptrieagey e flsobutyiate pingregesingen cenge Foi Ipoppd und einer
k6nnerf? aus \dgdngen Mengpeinghiforeatiprban RivinyiaRnomprR ger FarighewAhi t sind; ii) um 100
Masseteil en zu entsprechen, 45 bis 20 Masseteil e thernopl asti sches

Pol ypropyl en (mt Ausnahne von nmit freien Radikalen aushartbare Copol ynere
von Propylen); iii) ein Peroxid- RusthtungstttelR ausgewAhi t aus

or gani schen Peroxi den und organlqcheq FNdrop[ er dxi den; 25

wal chd® Verfahren besteht aus: Ay, M unq: Scheremgvon i), Qi) und hi)
in einem Pol ynerm scher bel & el Te%c) Qoer der

Akt i vi erungst enperatur des Peroxids und Cber der Erwei chungst enperatur des

Pol ypr opy- | §@SyenBk oA uaRsskHeh RER raga%mezmezsﬁdbes% bib steﬁwoazadarmaﬁager s,
und dep Wei t &biian,Mu$ AaRBrsER indBdnem Cy-Cs-Alkyl disgpaanmEsact zung mt demfreien
Radi_kal - Fi Ng&§ um 6100 WREdoRidnC HBHIBCHONSABIBICID Massfiflle thurhspRiscrbs Polypropylen (mit
Zusamenset z Mghahé MRrmibirdiin Rabikaidvitsitiare GopidmatdcbnPrdpiyen)20 Masset ei | e ei nes
Ver st Ar ker f i liily sincHekaxid-Amsigigengsrhittél, ausgewititBusriotgarddchenr Perixiden endenmgamiechies Higdrgr- 0 Be
von weni ger ayaidd@®@0 nm (M I Iim kron), anorphem Sili ziunoxid und

Magnessunsi | i kavelchesVerBbron Betept auger f ahr en nach Anspruch 6, bei wel chem das
aromat i sche Di ¢ MigchepvadnSeheminupm il i engd, i) in jeinem Polymarssher b8 aingt Fermpetar dbes 7,
bei wel chem dagenidivierwgsigmeerauhiop é’ﬁ'°f963 uRgh ey der eﬁ?ﬁ%‘?”&’ﬂﬂﬂ“’?ﬁﬂ"’l@& YEroRs5 C
dur chgaf Uhrt vvi'ef‘ﬂ das PerOX|d D cu erox idist und der fr

‘Radi kal - Fi nger B n@g@ Fusatz e'ﬁ difgrst 56?98%5 m#e&m‘aﬁ@ Niggpren der
Revendfcat | ons %45® Pr"t?ggngc'f“b °"hﬁ“?ﬂ‘t f“’é gue corrprenant un nél ange de 20 A

45 parties | v e onsolz &b(ﬂ gssgtglee&gjnﬁ)gant
pas | es SOD gaﬁ) Itgagct:. .&Ec%gs%}{ ﬁwgnﬁg(ifgg Zﬂiﬁ;&d& ﬂmﬂ%ﬁga ﬁa%{tlg yl Tﬁfche‘n /3Bd fon
ig8Pdid idﬁ% ui?;% sﬁzl

pondant a x,g@ggmgg%emﬁgdt i, Un caoutchouc
de polynbre temaire utyl e, corrprenant une portion prepond6rante

d" i sot ut i epgianrbmfach ah;p,hﬁh B Mot wethorl dhsSPdiidistfe Bivinghiéhomal IMligyHeRol ison d' un
nononbr e di vi nyl aromati que de fornule: 50 R

R 8. Verfahren hlch Ansprdeh R bei welchefo das Mischen@nd Seheren Xsi siner Tenfperatu(on 165 bis R
65 dans | aqiask € @unshgattihit witd, vay Beroxid Ricoviyipeogid &t undhiaciaie Malﬁanbecdunetﬂhdeutﬁal
‘peuen 8t r ghenalieghs Anlieddapsiisdi f f 6rents, est choisi parm | hydrogene et un
alkyle en G -s, ladite conposition dtant caractdrisée en ce gu'on la traite
par un ad@l’ﬁ"“h‘ﬂﬂ%&’de de dur CI ssenent choisi parm |es per oxydes organi ques
et les. 12 376 227 Bl ro ero>é des. organi ues C@ | tiaon

sel on I a re ‘(J?RTF' ?Hﬁﬁ é o f19: 908 4o Rert " 8?5 q{) §'°8’He oi ds
d' hui | 8r plasthue englob nt pas les copolyméres de propyléne & réticu atlon r |ca|a|re) et, corres-

! pondant & 100 parties an poids, de 80 & 55 parties en poids d'un caoutchouc de polymére ternaire de
butyle, comprenant une portion prépondérante d'isotutyléne, une faible portion d'isopréne et une faible
portion d'un monomére divinylaromatique de formule :

80 l R

o
]
-]

55
dans laquelle X est un noyau aromatique et chacun des radicaux R, qui peuvent étre identiques ou
différents, est choisi parmi 'hydrogéne et un alkyle en Ci-s, ladite composition étant caractérisée en
ce qu'on la traite par un agent peroxydé de durcissement choisi parmi les peroxydes organiques et les
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v i 4
a 20 parties €n poids ‘'d une charge de renforcenent choi al_a_parm__l_e_nm—r—de-
carbone d'une 5 granul onetrie noyenne inf6rieure A 100

(milimcrons), une silice anmorphe &P Q 76327 iBiat e de rrag_ne m !“““lll“'“l

Conposition selon | a revendication 1, dans |laquelle ledit

d|V|nyIaronat| ue est le d|V|nbeen- zene. 10 4. Conposition selon Ia
revei%h cati ot peﬁ’é sf"ﬁﬂlﬂé’ﬁe ledit caoutchouc de poI yrrere temal re de
but yT cor‘rPr 8,39 %nd/ aef\l QA4

comprén é s'en p I%etndeZ
poi ds™ d’ 'SOpr CF g %' Om rcg;?e:gcwms gnr%e% !M%E Y
car act eryi see g?aﬂu; h%um% em{fa.aaa 1bmm B0 Ghorbhd 1t 1o sbatbdh O
de 50 & °80 elmaghsiumOl Ub lte de 15 A 350 en p0| d~term nee par Pe
pour cent age en pol ds 15 sol ubl e dans le cyclohexane aprbs 48 heures a
23 C, quangl @Rmpé&ih sionl 1Lrelédaicatide 1,5ahd \Bdubllel I6titAEmAre GHARAddmatifub-estle ml?ﬁ
de preparati esned’ une conposition elastoplastique, qui conprend: (i) 55 A

80 partires en poids d' un caoutchouc de polynbre temaire de butyle dans

| oquel | edd.t Gdfdposition sel@ale udvetiiinationdie dprel Iyqubiiecieditecabuithplicedecsllymare mpicel dontiityde

d' une pr opor tcproprenpir depRSrR0BSEN brepaitisidiwbutyidrebdee).5 & 8 &%f enipbide d'somdPoret dohS 4 2,5%

d' i soprbne etenppids decdivinvibonzboges ost canactéristmemen el erésdntg jung/cansigiange Mgeney (MLise

formul e: R 2 125°(¢)de 50 & 80 et une solubilitfade 15 & 35% gn pojds{déterminée par le pourcentage en poids X
C &  spluble dans lgzcygiphexans, aps A8 hpuie PP & MUY on IRIMING Jeu pstadeo DI e

les radi caux 'P\bs"‘tj‘tﬁ) peuvent 8tre identi ques ou d| ff| rents sont choisis

chacun par ne et,un a de fagon correspondante
A 100. part e ara%:élegltehge s d{bogcff nt asgjg re Jebe %pc)é s el edit

t her moplast i que, @sbuc a& é?o é?éd' 9r9<¥ n raFn% d‘.& ideon
r adi-¢al a' rej; | ta Ieuﬂ'o pﬁbm ard d| t(:lje
per oxydes orga |es roperoxy- s organlques pr

qui - consi stes A) a nelanger et a C|sa|IIer dans un m-l angeur 3 polynbres
|l esdits conmposants (i), (ii) ¢ (iiig a une tenperaturg au dessus de |a

tenperabgre d' activation dudit per OXéde et au dessus dg |la tenperature de
ranol | i ssement dudit pol ypropyl! bne; a ajouter ensuite dans | edit

nBl angeur A pol yneres urr epur at eus r(adl.cal xire e A net angerR 40

encore cette conposition avec ledit epurateur radicalaire. 6. Proc6dc selon
| a revendi cation 5, dans |lequel |adite conmposition conprend en outre de 5 a
60 partpes en ﬁ@isépswﬂe Plgst uo '@Ya“c?@"@t"&'e?ﬁ'emﬁﬁ%§ e PRIYPr Strejideniauee low Fifjérente
renf orcement cFRSt doisis shacu pamal Fiysiregtppeot v alkden Sr-uine gr anul onetri e noyenne

f 169 d‘hfﬁ”’l %?"éstpf’?"@@e A78? ?TE"S arfjes gpopoids de palyarenyienay,
Zlnvﬁr:]logg&g gel mroal fle fl?rl? S IE E%ons pa 'én?gp . Ul 2? (?stgﬁlaélre) h?o 9
yl ar onat i esor ?guesé" ‘1% ‘B‘ gPaB BB IR §I°<9ﬁ T8° PeVe N B4 on

7, dans equel . S C t
t enperature CO”D.S,{e%&n Hﬁ d%ﬁ g§$ 3:::0 S‘tfile%!ﬁ Qwﬂp msg(gé&tégé
di cunyl e et | edifgmbi g,w,at,g;gmm @d“rpg,yg,g,;y,g,yg ant |oxydant ph6no I que

errpe:/hemant st 6r3)CEJ§out§ Snduite dans ledit mélangeur & polyméres un épurateur radicalaire et 2 mélanger
40 encore cette composition avec ledit épurateur radicalaire.

6. Procédé selon la revendication 5, dans lequel ladite composition comprend en outre de 5 2 60 parties
en poids d'huile et de 2 a 20 parties en poids d'une charge de renforcement choisie parmi le noir dq
carbone d'une granulométrie moyenne inférieure & 100 nm, Ia silice amorphe et le silicate de

45 magnésium.
7. Procédé selon la revendication 6 dans lequel ledit monomére divinylaromatique est le divinylbenzéne.
8. Procédé selon la revendication 7, dans lequel on achéve les dits mélange et cisaillement & une

50 température comprise entre 165 et 185°C, lodit peroxyde est le peroxyde de dicumyle et ledit
épurateur radicalaire est un antioxydant phénolique 3 empéchement stérique.
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