- 1 - Functionalized high vinyl diene rubbers The present invention
relates to rubber mixtures, conprising functionalized

hi gh-vi nyl -content di ene rubbers, to the preparation of such rubber
m xtures and to the use thereof for the production of rubber 5

vul cani zat es which serve in particular for the production of hi.ghly

rei nforced rubker noul iqggd %Lcularly preferably for the
product|0n5¥ﬂ4%¢¥%+—mée.e eSS RESe particularly low rolling

resi stance, and particularly high wet skid resistance and abrasion
resistance. An inportant property desired in tyres is good adhesion
to a dry or wet surface. It is very difficult here to inprove the
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resi stance, rolling resistance and abrasion resistance of a tyre. arg
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used to0 congdstbd adddertibyl4rs high el RtREsistafdelahd\brdsRs kesk@amee, rubbers with
hi gh rebound resilience are “used for the tyre tread. On the other

hand, 15 rubbers with a a are advant ageo
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sol uti on rubbers contal ni ng double bonds, E‘? sol ut1 on pol¥ ut adi ene
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lowrolling-resistance tyre treads. The advantages lie inter alia in
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Particul ar advantages result fromthis in practical 1 cations in
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functionalized copolymers which contain carboxy groups and are composed of vinylaromatics and

of dienes, with up to 60% content of 1,2-bonded diene (vinyl content). Copolymers composed of



15US 5 534 592, EP 796 893 Al and EP 903 373 Al describe the use of
non-functionalized high- vinyl-content di ene rubbers whose vinyl
content is 65%in tyre applications. By way of exanple, substitution
of sol ution styrene-butadi ene rubber by %1 gh-vinyl-content diene
rubber led in EP 796 893 Al to slightly inproved wet skid resistance
with the sanme rolling resistance and i nproved abrasion resistance.
201t was t higgne bt  famvtiohjigdtvidyRropfaty mtheonfetsbedesaibed inrlE206HD 256 284 AlofThe
have t he disadvanta of .the prior.art. It has w at..
Che use.of FAMECREND Breeh T BRYOHRied bt iraflrrERe ot HtngidRhians
vinyl cont etdylar@natic GR¥oeas apl odbe every restrictiont i the silegoh ofohé fumgtional groups,
resi st ance, t g h:ul hﬁl%gro%gll g&%}#s? o tc%rp%%’ us%@darémtﬂuge ml]‘g(ﬁll E%L-Aﬁshfedanionic
resi st ance.*"25The “present T nventi on therefore provides rubbe

m Xt urkes caenjyosentiof rettidneds tmotonmlergn bimgr rezptidn ofithf the rmitigont dn S@Qicplar, tib is
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the rubber H&ES™ 153?1 ’uf)er %%%ggag %Oﬂlgé)‘ggﬁ;/ﬁr%vre%ﬁ%ﬁﬁ%?o%ﬁé}y%’?%%Pgbgi ene_sg
i n sol ut i onydmgknduhdseqd ertthdrefore oahable iod frruying repietirbyrrdvantpgesup nferachens with
sai d rubber, .39 by wei ght, preferably fromO0,05 to 2%
by wei ght, ﬂ(‘:#ﬁ%%%g%gﬁ@ﬁ%%ﬁr%a e'gr oups or salts thereof, and the
content of |, 2-bonded 30di enes évi nyl content) is from60 to 95% bg_
wei ght , . pr SeapaaPifeniesaresdnitt 2658344 Bipomher giroceisdertie prrasiion of selutigndiene

the sg uti QpuEdRRGE e iRy BrRSS ald 8idxy i Bdhpt SHPFRAL WbBer fof ti¥Ebonded
inventive rubbers is noreover_preferably > -508. - 3
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t ife i nvent ibBAdiensi iEL cemenly g9t 30t eS| BHPRT FRFSHOr8 gi"grﬁi‘ene Tubbers
gogp&i se %c?&gghﬁ%ﬁ#&&@, grbﬁ)ﬁﬁﬁ@wbox} 22oup€ MaadhR# Qlass transition temperzature is from
, 3-di met hy] but adi_ ene, 1- nyl - - ie 1, 3-hexadi.ene..
1 3 But adi eHS BntrerA LSPehe I b g@%??& g ﬁiﬁa{}%? AT fclig tfene
1, 3- but adi eitBers SaWiRIr¥lap@TythighUAngT doyiteptroe h@tal glassis@itiobihgeratatb b es(SC.
whi ch are based on di enes and which are to be used according to the

i nvent.i on i u JXEUL ten . .
Functonal UBroae Errseob T Mot RIa SRR BRaplhe ARG gmpinee 1
aver age ( neitpledontanetagejbbarnivhrse ninglcestedfs ¥ 658n30e @fidication? BY Gy Bample,
g/ nmol, preferably from 100 000 .to .1 00Q,000 g/ mol l.ass ;
transition s@éﬁﬁ%‘%‘a?i P@gﬁ%‘f SEER gg’fi’&? tngb b'?rS%,' %\llﬁrﬁ?vhﬂy}d‘?og 5‘?8%‘2"6 Tfobgyjed in
-45C to - 18E796:893 Albngightly Bgposied ves shill rdsistin¢e] @BIC heofamt ralimgl Gsistauce and
10200, preterabldxbgsr.é)ngegasan%o 150. The inventive rubbers can bear, as
functi onal E&r%"l?ps "BNY8 S t s t her eof groups such as carboxy,

hydr oxy, am ne, carboxylic ester, carboxam de or sul phonic acid
grou@d. Caitlyos yhemforh yel pliisey tapproagesrubliee mixtereowlriehdo 1ot bfve thealibadvghteges of ghe
al kali netgl. carboxylates, alkaline earth netal carboxylates, zinc
car boxyl at €S and ammoni um car boxyl ates, and al kali netal sul phonates,
15al kal i ne earth nmetal sul phonates, zinc sul phonates and ammoni um

sul phonat ed hasmaw begy fynd that theusp et Snefiopaligpdhigh-Hpylyops fispcagbises vehogs wnyl
pol ymer i zatj an: R dbENE SrddfceTRENHORIRBEORHR SARMBRL withhit® sbieddnQBsi®¥nce,
functional groups. The invention noreover provides a process for the
pr epar at i oARdoFiththigh Wet Pedtepistance-ubber nixtures in that the dienes are
pol ynmeri zed in solution to give rubber, and the functional groups or

sal t 95 20 trheseeht iavatdihBieboRipiOids aBbdrHivuieh eorgdkadtof erledstifieibbenel &
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Ipventive E&gé:u%ﬁosd oftﬁ%%tig]ialegr}gusps,afﬁf sanOrlu b@ﬁgs%%gn d& tg %Lgyiu%?gh%, ?are-?gre\l%?y from
0.05 to 2% by weight, of bonded functional groups or salts thereof, and the content of 1,2-bonded

30 dienes (viny! content) is from 60 to 95% by weight, preferably from 62 to 85% by weight, based in

each case on the solution rubber nsed.

The glass transition temperature of the inventive rubbers is moreover preferably > -50°C.



rubber, and then the functional groups or salts thereof are
introduced into the solution rubber, and 25 then the

sol vent -cont ai ning rubber is mxed with process oil, and the sol vent
here is renoved during or after the mixitg procedure with hot water
and/ or steam at tenperatures of from50 to 200C, if appropriate in
vacuo, and then filler is added. In another enbodi nent of the

i nventi on, Ada&dinglkd the inkmnaddedes\mbmwdﬁ&epbmsmnm deacgibt enmprise 1,3-butadiene,
i ntroductiaqn of t functio r r

the' i nvent (TPERPLbbEPTHRLtr SoCAFEY Bh BT PaBr Lo ! AR SedQhcine
sol ution paLa,thdmat ardfor Okoprene. 400 | pyrtipwlarka pieGmablpy usdamsd Of3-butadiene 1s very
coordi natiqn o) ?a‘%ﬂé ) usﬁgrdl nation catalysts in this context are

Zi egl er - Nat pEgic Y 5" “mononet al i ¢ cat al yst systens. Preferred

- 4 - coordination catalysts are those based on Ni, Co, Ti, Nd, V. Cr
or Fe.5 | ni tThatubbers fvbich pisdased oo Aicess ol whittoae weyﬁ@rﬁciﬂa@mﬁm thesigvaniemin the
are those l}@tﬁ)gxdm%ﬁu%l a‘ﬁ@lv}hogEectoﬂ‘{entOJf bgﬂdeﬂlfl!ﬁﬁ{lbdaﬁﬁﬁﬁﬂs i 5BRL P02 109 by weight
n-butyllithium known control agents for t m crostructure of
the pol yrrerprqfqablhﬂasw@ gyeragpes Gumbesardagsl moler masspeloftgre tih P de Fabfe. 00??36%
sol ution p%pl R Er@ﬁn'l@@ 00Ptor €HES b PmAT ﬁd?ﬁ@é’\@anﬁﬁsh @ﬁﬁeréi@:%%f 26505 to

way of exa ein|. Franta El astoners an

Mat eri al s; -ECswifh Erpfe@@g'mpé@"&sm 1103C, and Niponey WWW\MWOOT@P%% kO to

der qoganl 9660 SRl k& BMatIk@ds of Organic Chenmistry],- Thiene Verl ag,
Stuttgart, 1961, Volume XIV/ 1 pages 645 to 673 or in VoI umre E 20

(1987), pages 114 to 34 and es 134 to 15 r ehepsi
CEToT) ROER vk R cop e PSR sam i o m i bt R RS RN o
pages 53- 10408, aRimef &&Ho&mdsatev ed’afuaxamﬁﬁajom@l;ﬁozads ecid rpesups. dfartoky or hydroxy
sol vents, e. par af f.i ni.c h bons uch .S0 i C_.pent an
hexanes, h&PEBhEE PELFSed” e&r§§ SRESSVE op%eﬁ?qaﬁaéboxqe{e ﬂgﬁne AT meal
net hyl cycl olrexghes, eihmchxby:qdlamd?.ea«dnammmm ztatﬂoxdesyhmryelk@lheMG:ulpbmates
aro ic h ocar ch _.as n zene,
ayien, i EPRFrET Y BB P e A b A BB U BRRRTEN e
used i nd| VI dual ly or in conbination. Preference is given to

cycl ohexan&haideniivh eybhigre are Ardfereiy preparesd kol vip P@EFPWM@ ofglieapssiy solution and
possi bl e. e inventive process usually
anount s toI (Ee %dﬁmﬁggyﬁﬂ&pﬁ% ‘}epgabl y from 700 to 200 g, based on
100 g of the ent| re anmount of nononer used. Howev is al so '
possi bl e t BhpBIEATaR MEEOYeR RFORgsfREPESS fedhe PrRPaFatign a%%wa@ﬂa? ruBber {bfiyres in
20The pol yRBf heakidned ok SAREIALMIB sEidfonVRI diveWublitk,ind MY HRcHANIRPE Gr fits
generally in the range fromOC to 200C, Ereferabl y from 40& to 130C.
The P8act i §rreef e tﬁlﬁilémdg@d\}%??lt%ess%nﬂ%w 9Ty BhEra SHER 19iTHHPYEd uige 8oLl
hours. The ROl \shRhiaZ R gé}smﬁs OLRES 50 B 2094 if Ppopdidid MOaid] andli thddl MleRand, if
period of from about 30 _mnutes to 8 hour's, preferably from1l to 4
hours. |t @RFCHERleRIPEsQd itadedi t her at at rmspherl c pressure or else
at an elevated pressure (from1l to 10 bar). 25The functional groups
here are imt ﬁrﬁdﬂﬁadaoaﬁr&ﬂwdlthgﬁv&ﬁkﬂpmgnhmdamesrelp@lymeﬁ@lden s@itition to give

nul tistage reactions Vi tion reac

1l ot i onaRPoRnie e g o Bot EREPE H0F Dot mar ALy BRI g rbpey and
abst ngct i Othed ftheadolvghticonthiyitly Gader Riminsl witdpsts emwantther ehehi lere i tbioved
finctionalizin agents. The arb ups..can intro

Var | ous madSTRHE GETHE Psarocede AAR T B Yeun s ebaNS oL ot s9ue
CC2 whi ch pomg)ifgprafibexwaglopadshenfileracdédl. t o t he netal | ated sol ution
rubbers, or use of the transition-netal-catalyzed hydrocarboxylation

reaction | %Ptger emtbog E:ngrt of tne3ldentiddl i § ]f B84 RAL Wth h1h ?rocwg laﬁ‘ ﬁé@'].ﬁtrbduchon

conmpounds rning boxy "groups, exa
of the functional groups.
30 The inventive rubbers for the inventive rubber mixtures are preferably prepared via aniomic

solution polymerization or via polymerization by means of coordination catalysts. Coordination

catalysts in this context are Ziegler-Natta catalysts or monometallic catalyst systems. Preferred



- 5 - containing carboxy groups. Carboxy group content can be
determ ned by known nethods, e.g. titration of the free acid,
spectroscopy or el enental anal ysi s. The introduction of the car boxy
groups into the rubber preferably takes D1 ace after pol ynerization
50f the nononers used, in solution via reaction of the resultant
polymers, if appropriate in the presence of free-radical initiators,
wi t h car boxyomdmnidaph@iysts at tHobebabaroniNi,CoHE; N&-CODX r ( HS- RI - 000) 2X in
which is a linear, branched or cycl ic Cl-C36-allcylene group or
G - C36- al k%n%Ltsﬂef D50 HRori€ 3 polymet B cklbon lfe- 1, ABRERBbh 3l ofellor on
have up to three Pur't her car f roups as SuDst i tuents, or can have
i nterrupti cikabye aith msipbre- ap@n’s’lhﬁwn dﬁ?d@@ﬁﬁa‘é@ﬁﬁl agenthpr ghemiprasirugiueme the
or is an arp\éigm'gf QP 1s@ . &b %ﬂa?g&pb?&xy@thgﬁéﬁgne' Qfese Sofltiod- polyMerizatfon
My, Zn an anmoni um | on appropriate, has
Cl - C365 al kytactions s knomn. 208 greaderaivgd by ey phexapplel in i Begtte Blaeierpss ash Rubber
aryl 15groypg, %d&%%&ﬁﬁ@%l&me?rlgﬁﬁrﬂagé! ﬁ@rbqéynﬁr ﬁé\%@%ﬂam@mdm der
t hi ogl ycolic g 2- mer capt opr opi oni'c acid (rglo actic aci

1

mer capt opr csibg?@ﬁpleenﬁlpwe Methepcefiferemin Ghardsthiliemgaicdasn S @ﬁ%ﬁ,gqlc Volume

aci d, .mer cagiAaLEAHAS o A8idin m&&@-@@@@@@@r&ﬁb@s 1@@ k134 and pages 134 to 153 and in
nercaptoundecan0|c aci d, nercaptododecanaol c

mer capt ooc teaerehesive Palymer, Soengs Moh G BELE Y Wa&?’"&@ Fegs Lidm Pxorb 195P )k &pges 53-
net aljgand gbkal ine earth metal, 20 zinc or ammonium salts thereof .
It is particularly preferable to use 2- and 3- rrercaptopropl oni c aC|d
rcaptobu ric ac d and mer capt osucci n
sodi um po% &eredme V%@H%élzji’fﬁfi TEAPTT BRI fc’ V(?nt&re%n]?%argmctﬁ ctartbons Fhoh s
t her eof - Yesmpss t pmﬁnag heehey eheeanes @etaen, t@tc&esrercgdmmtpmmplcmimhexane
acid, ‘and t of assi [
~anmmoni um é’%eﬁVI"%{ cﬁl Ving tgglc%: y a%%ﬁfiju&n}%netgq {%ﬁy"%ﬂ 09%&}13%@1“@00@(%
st ear y| ammbaihianbanche2tobypnd, oﬂmlbgdzmminna,rm@a/ﬂheszenmmmmylbemh@ These soloants
of t car box t, i L&l
carriiga outt b e BRORIEN s of bl sk {ER o S ABRG Zuldbherane A
hexane, cybleod]wnlapréaerimsaﬂelsmﬁhip- tol uene, at temperatures of from
40 to 150C, in the presence of free-radical initiators, e.g.

per oxi des, ﬁ?aﬁ%{ 61%%@:& u{w knvpfﬁfv@fﬂoge@bsmsum&oa&s w ﬁoapro@wko ROLONE ARy

and dlbenzoy eroxi de, and ketal peroxides, 30such
1, 1- bi s(t efiomb{P0ye 3t &)Xap3ed Pn3108 gof thessnfitp| wemtcﬂ#@s@aﬂ@er “é‘i"d dpryeveppis also

initiators os%i’&fého Aty AGRD S D AR Yk s8dMn el ab@nce® sdenRENZOpi Nacol silyl
et hers, or " the presence of photoinitiators and - 6 - visible or

uv | |2%ht

The polymerization temperature can vary within a wide range and is generally in the range from
f' 0°C to 200°C, preferably from 40°C to 130°C. The reaction time likewise varics widely from a few
ﬁinutes to a few hours. The polymerization process is usually carried out within 2 period of from
about 30 minutes to 8 hours, preferably from 1 to 4 hours. It can be carried out either at

atmospheric pressure or else at an elevated pressure (from 1 to 10 bar).

25 The finctional groups here are introduced according to known processes in single- or multistage
reactions via addition reactions with corresponding functionalizing reagents to the double bonds of
the rubber or via abstraction of allylic hydrogen atoms and subsequent reaction with

functionalizing reagents.

- The carboxy groups can be infroduced in various ways into the rubber, an example being
30 compounds such as CO, which provide carboxy groups are added to the metallated solution
rubbers, or use of the transition-metal-catalyzed hydrocarboxylation reaction known in the prior

art, or treatment of the rubber with compounds containing carboxy groups, for example mercaptans



The anmount of carboxynmercaptans to be used depends on the desired
content of bonded carboxy groups or salts thereof in the solution
rubber to be used in the rubber nixtures, The carboxylic salts
can al so be prepared after the introduction of the carboxylic acid
groups into 5the rubber, via neutralization thereof. The hydroxy
groups can, for exanple, be introduced into the rubber by epoxidizing
t he solutloﬁnmmb@eﬂhﬂ@@nmhen ri ng- openi ng the epoxy groups,

hydr oborating the solution rubber and then treating it with al kaline
hydr ogen pergxide r

cont ai ni nge?%é’ R °%§ C%tenq, % dte{e%ﬁ%dng'rre%%%g I#%lgogg c%!n%%fﬁ%ng ﬁQ?SXa§I¢
groups. . Jsﬁaéhescﬂpytqr@hmmtmlemlms the hydr oxy groups into the rubber
preferably takes place after polynerization of the nononers used, in

sol ution vi The lir%%?l%ch&poiocfxe nsa%x{f Er%’u'ﬂstlﬁg ttheQ’@rlb\éﬁﬁEf@mbl& také&ﬂﬂ%fc@ Bitdr %El‘f‘fmbﬁhahon

the presence o ee-radical 1hitiators, wt é r oxy rrercatans of
t he fdr nul @f & Renogersi usedain sHutips R4 @aféwwﬁ@&rresu %ﬁ&lﬁ@ﬁsro‘ aweﬂr}at? in the

Cl-035-al | gyéséia@oﬂ%éaml&fm{alfo@@ﬂma a8 TR for@ARN Of which, if
appropri at can have up to three furt ydr oxy groups as

substituents, or can have interrup i ep atons, by oxygen
atons or by suI phur atons, or %%#hggg"émks'éﬁ@}z tuents, or is an
aryl group. Preferred hydroxynercaptans are thioethanol,

2- mer capt op# @piamol , 3- mer capt opropanol, 4- 20 nercapt obut anol-,
6- mer capt ohexanol , ner capt ooctanol, nercaptodecanol,

T capt odoggcangl , iEr GARLONGXadecan 0L B SRR B8R group, cch o

Pairticul ar “preference’i’s given"to nerca
3- neridapt opr opamichaﬁdpmfamaobmeamdb ﬂquerfeﬂheea@qum Brogps gstywbstituents, or can

hydr oxyner capt a ﬁ%&%ﬁ%&lﬁ.\g&&?bf Bh‘l‘;&c‘n%&n{s uﬂp&fygénsatcgﬁsrlf b lshifme ok & 1OhH aryl

in a sol vent, for this being the sane as descri bed for th
car boxyrrercapt a@@w,z&@ar boxylic ester groups and ami no groups can be
i ntroduced in correspondi ng fashion from nmercaptocarboxylic esters

and mer captpam negdRbed Hiea ﬂ@t@le{)i' e.d. Qi M, &K, NG, ES €O, ammonium ion which, if
HS- R3- N12.512.6 in which - is ali nched o

b .
Cl- C36- al ky| ene ZRFWpcofes - (égﬁlkﬂlﬁi%‘%l g‘n@‘ '@]11‘8’3 SOWEe ﬁyciqaﬁ‘&ﬁ?(?ﬁps frp arvl
appropgriate, caprohs\we subitithédtst hree further carboxylic ester groups or
am no groups as substituents, or can have interruption by ni trogen

atons, by qQxygen atons or ur ..ato or is.an ar [ d
St Y DR AR B S RN LT R e AR
Cl- C36- al k eytaptopromgiondid; M-meréapa)pmtympaquam;capiah'ex@&mamdntrencmmtaomc bgl'd

nitrogen a yg n atons_or b hur ons enyl|
group whic Hl%‘%?@%é%? 1 5 a’lnﬁm‘?ptouxgccgn F uenf Cg *or mer?{;gé&d%de@an%ﬁ acid,
substit uenm;caﬁaocadetaﬂﬁc a:nde 2-hl}ethaptg®1nclmp a@id, lahdhbe alkalimeial ehdadkadine eapthinietal,

Cl- C%% al k)émc U IR odim s%ts%ereo?l % ?s”ﬂ’am&fa%’ lB:referable to use 2- and 3-mercaptopropionic

acid, mercaptobutyric acid and 2-mercaptosuccinic acid, and the lithium, sodium, potassium,
magnesium, calcium, zine or ammonivm salts thereof. Very particular preference is given to
3-mercaptopropionic acid, and the lithium, sodium, potassfum, magnesium, calcium, zinc or
ammonium, ethylammonium, diethylammonium, triethylammonium, stearylammonium and

25 cyclohexylammonium salts thereof.

The reaction of the carboxymercaptans with the solution rubber is generally carried out in a
solvent, for example hydrocarbons, such as pentane, hexane, cyclohexane, benzene and/or toluene,
at temperatures of from 40 to 150°C, in the presence of free-radical initiators, e.g. peroxides, in
particular acyl peroxides, such as dilauroyl peroxide and dibenzoyl peroxide, and ketal peroxides,
30 such as 1,1-bis(tert-butylperoxy)-3,3,5-trimethylcyclohexane, or else azo initiators, such as

azobisisobutyronitrile, or of benzopinacol silyl ethers, or in the presence of photomitiators and



10 which, if appropriate, can have interruption by nitrogen atons, by
oxygen atons or by sul phur atons, or is a phenyl group which can have
up to 5 al kyl substituents or aromatic sub stituents. Fillers that
can be used for the inventive rubber mi>&ures are any of the fillers
known and used in the rubber industry. These enconpass not only
active fillers but also inert fillers. 15Mention may be nade by way
of exanpl e wiitie bdtmetigarticle silicas, prepared, for exanple, via
precipitation of solutions of silicates or flane hydr ol ysi s of _
silicon halides w ecific su ace r /

pref erably 8mo% ? ¢dr ?{ﬁptan? ugta r#eﬁ%és gnr thg )dgsr?eé cén?en%gfgo%nﬁre% cgrboxy
particl e sigeps afsaltstheredt @ thosoli®ion mibber Thie uséd in tasubbermiziees, | f
appropriate, be present in the formof m xed oxides 20w th ot her

metal oxideg, C%H&%h@ 1thkan a&@be% argﬁaftezﬁxc m%roduc(ﬁfm d# th@&‘a'r%ﬁ?hc a%f)ﬂ%}&@; info
silicates, 'suc nlnlun1s Fcate al kaline earth netal silicate, -
such &s naghﬂsﬂunwyﬂkm@éﬁ@mwﬁﬂ@diC|un1S|Ilcate, with BET surface

areas of from20 to 400 ne/g and primary particle dianmeters of from

10 to 400 ngL wps ’?V @bupsichd, Q@teﬁ%xplcs B8 ht@8uckd ahd me merqiym@smmahglﬂ@lsbmon
occurring types of silica; | ass fibres and gl ass- flbrui r:IOVO entreamg

(mats, st raﬂi@ganéﬁheapa&epeﬁﬁéfbsﬁmgmﬁﬂ%O ghefinpae soltien,

oxi de, cal Gi ¥ axhige hydRemnesldtie Q¥hutleh, of treating Mhe ublidy Mth(iempdﬁﬁﬂs%ontammg
car bonat es, such as nmgnesi um car bonat e, r}ﬁl cium car bonate, or zinc

car bonat e; THEER] EFHPSy Wﬁxa@gemgfﬁ%ﬂ*ﬁna%m&r fGRY H9HFoxi de or magnesi um
hydr.oxi de; -8- - carbon bl acks: the carbon bl acks to be used here
are car bon Tht aslksucise@aletd-dyy thepsfitta the riibergkefpridy s, plach afieneblyibéraation
process, ce: black f oce s- bl r

process, g{ﬂv | BHETE 4 us f)nr %@ﬁfé’ 8 g%r e %? lé$ glc ggsgﬁa%% R&P&&ggkr @’lrd} gtg dn the
ar eas be| ngra’swmmﬁi-ebmadzﬁnnmﬁvbg, wigh Igldrowrcabﬁm-‘aﬂﬂ@ forr8F- HM | SAF- LM

| SAF-HS, CF, SCF, RAF-LS, 5 HAP, HAF-1-1S, FF-HS, SRF, XCF, FEF-LS,
FEF, FEF-HS, GPF-HS, GPF, APP, SRF-L$;s8RbLM .SRF-HS, SRF-HM and Mr
carbon bl acks, according to ASTM N110, N219, N220, N231, N234, N242,
N294, N326, N327,- N330, N332, N339, N347, N351, N356, N358, N375,
NA72, N539m¥WESD, N568, N650, N660, N754, N762, N765, N774, N787 and
N990 carbon bl acks. 10rubber gels, in particular those based on

pol ylbust adi @fneEjl Rut lﬂﬁ-htlﬁﬂﬁncﬁléd’ﬁﬂ?ﬁlléﬁﬂlqugg -YIREMS, grdﬁptoiad:i ega}k&@ﬂeyxb @roinp, readheof
copol yners an oroprene. . Fi used are .
fine-particle s?" TebsdE 2BRFRRF YT CE%PHBHPECT %"cegécmt @gfo}l‘y Saﬁéﬁﬁ‘%ﬂgsd otEh
be used al one Ohave ﬁn’c&nﬁiﬁ&(ﬂ b Bitroden afmlﬂ:e, paddyadtanis o bprs&]ﬁ:hurramdns, or can have
enbodi nent, the r Fer m Xt ur es rise, as fillers, a mxture
conposed of pal@y@ﬂ @ﬁ‘?pﬁPgV'g ich as fine- 15particle silicas
apd carbon bl acks, where the mxing ratio of pale-coloured fillers to
car bon bl a®kegerics hydmxyﬁcre@tamm 26, thipethdnel, abiogreintepmapdnol, Benet@ptofithpancl, 4-
anou s used her.e, of, t IS .ar Ot

art Loy nr GRS & Bl oy pRpblodeiBe AR ool et ascano,
200 par t s lnyarcmﬁolghadewd, pm@émoaibtﬂeyamh &erticular preference is given to mercaptoethanol 2-

and 3-mercaptopropanol and mercaptobutanol.

The reaction of the hydroxymercaptans with the solution rubber is generally carried out in a

solvent, the method for this being the same as described for the carboxymercaptans,

25 Carboxylic ester groups and amino groups can be infroduced in corresponding fashion from

mercaptocarboxylic esters and mercaptoamines of the general formula
HS-R*-COOR’, HS-R*-NR’R’

in which



The inventive rubber m xtures can conprise not only the
finictionalized solution rubbers 20 nentioned but also other
rubbers, such as natural rubber, or else synthetic rubbers. The
amount of these is usually in the-range’ﬁfon10.5 to 85% by wei ght,
preferably from 10 to 70% by wei ght, based on the total amount of
rubber in the rubber m xture. The amount of additional rubbers added

agai n depengs ons § hfeaf, BERERAE bx\/@rch@t:feogamylerseeg@fp &@Qﬁmmmléﬂé%rdupb&eﬁ of
m xtures. Exanples_of additi onajmy ubbe{{r %ﬁﬁ h? ﬁ rubber an
synthetic rubber"hicBGEFmYRERTaR BIHLP © RADRH T e”F%T@P%?t"E:F‘BmB:gE’“PS
listed here by \Q@Mibﬁfm&ﬁﬁdehﬁhava' heyrupiR e RS en afdn®{ byedxlygen atoms or by sulphur
BRpol ybut adi ene Al 3R =but aﬁil ene/ { - C4-al kyl acryl ate copol yners

CR=pol ychl or opr ERESSBIFRAGH FPUbf%ene - 9 - styrene-butadi ene
copolyners with styrene contents of from1l to 60% by wei ght,
pr ef ersabl y H'r omi20 lmearSBPdmdhyd weicgdﬁc CisGbalkyt| govg- brs@p@aemlhcrwbpmhy rdrieh, if

but adi ene-acrylonitri rs,. I

from5 to 60% by"BHEF hfm parwé¥nr{e #’)Pg%:gg%a? Sﬂég%g vvel | t°§§%8ﬁ-uilphur
=partially hydregesates 0phapngbet whmph eyl havgerratoe sl aNBRsubstiivats EPDkmatic
=et hyl ene- propylsq)ngtu k;ne terpolynmers and m xtures of these rubbers.

For the productlon of notor vehicle tyres, materials of particular
i nt erest are natural rubber, enmul sion SBR and sol uti on SBR whose

gl ass tran®’ endR’ arehyseozsn o aliniesy, brawphethen paclicdhEre-aiel giotn adinerkaapbapup
Wi th divogh cis C%&ﬁ%aﬁﬁ%ﬁﬂ@ cMHaGH inR@SpiRpesy @&@%ﬁa@&s Ui d&ggeﬁa&&hé’&t@

b se n N, , pol ybut adj ene rubber. with viny
c ont ent of up tSIBOYFOBRAT if %hawé gropmehighfan hpran thy @i S\?ES'“F‘{?% &F aromatic

m xtures can, of;eeuMse, al so.conprise other rubber auxiliaries,
whi ch by way of exarrpl e serve for the crossl i‘nki hg of the r ubber

T 2, Bkt bR AR i B

speci fic  the rubber industry. These encompass not only active fillers but also inert fillers.

15 Mention may be made by way of example of:

- fine-particle silicas, prepared, for example, via precipitation of so]utiOné of silicates, or
flame hydrolysis of silicon halides with specific surface areas of from 5 to 1000 m %g,
preferably from 20 to 400 m’/g (BET surface area) and with primary particle sizes of from
10 to 400 nm. The silicas can also, if appropriate, be present in the form of mixed oxides

20 with other metal oxides, such as Al, Mg, Ca, Ba, Zn, Zr, or Ti oxides;

- synthetic silicates, such as aluminium silicate, alkaline earth metal silicate, such as
magnesium silicate or calcium silicate, with BET surface areas of from 20 to 400 m?/g and

primary particle diameters of from 10 to 400 nm;
- natural silicates, such as kaolin and other naturally occurring types of silica;
25 - glass fibres and glass-fibre products (mats, strands) or glass microbeads;
- metal oxides, such as zinc oxide, calcium oxide, magnesium oxide, or aluminium oxide;
- metal carbonates, such as magnesium carbonate, calcium carbonate, or zinc carbonate;

- metal hydroxides, such as aluminium hydroxide or magnesium hydroxide;



application thereof. Particular crosslinking agents used are sul phur
- of sul phur-donor conpounds. The inventive rubber m xtures can
nor eover,- as nentioned, conprise other auxiliaries, such as the known
reaction accel erators, antioxidants, hedt- stabilizers, |ight
stabilizers, antiozonants, processing aids, 20plasticizers,
tackifiers, blow ng agents, dyes, pignents, waxes, extenders, organic

i ds, d id ' | ,
aci ds, retaraer %%‘Bgrféle?‘c!ks el Sedn gﬂggs ?ogﬁt‘! % A Sare f%g@%ﬁ%&qﬁa%g?ﬁ% flame-

the i nventive rubber mXtures can receive m xtu I'tion
rubbers, al ongsiblek phesss ghronslblngk Proeass, riupiredlack Rocesproiafblaeh Pregress dhepngal-

ggg/albl y in Lthe %ﬁ@ﬁﬁro@e&@%}e@l&e?&c@ﬁ%e@é’m\&ﬁj 1G0ess, peR BETabte bretyBeki fom
o by wei ght, has 0 e r
25m Xt ure. “The 1B PgE SHti ALY ORI A e e BAFLS,

the respective HaFeHAEHS,BRHSS SRE)&AFNVEHLS, FEFrRFHES, GRS, GEE, APH, 8RF-LS,
I nventive rubbeiggixi @i@ﬁf&%%&%&l\@ﬁ cmmﬁcﬁs,a&ﬁ?@rmlmm N219,
a
d

bl endi ng of th ' d rubb h fill |
i xtur 6 const i { BBARSPR NN eds NaNee g S Bt et My, N8P

exanpl e i n kneatess N305) Navl, N$39, 0550, N56% INGOE 660, N754, 62, Ny65, 776 N787 hrel
nononers nenti 0’1‘\1‘390&1;’3%.'5&%“ ng the functional groups into the

sol ution rubber “and, atter conpletion of the polynerization reaction
and |t roduct | oRxgl ol St N8 bastl QBB butfBiokt, Bitadibie <R PBmbry DDeT
.present in the corrgspondl_n_ sol vent w'th antioxidants and, i
appropriate pr oé@%@eneiawloﬁW?ﬁlcéla‘?lmetﬁsrqf‘ﬁéﬁﬂyql’l?%@fl“s, and further rubber
ayxiliaries, in the appropriate anounts, and, during or after 5 the

mMXi Ng progaRk RefertRR¢E AQ FadlBarGt MEMAL andick erbimtblaskd er and/ or steam at
tenperatures of from50C to 200C, if appropriate in vacuo. The

present inyentjon further provides for use of the [nv i ' .
m xt ur es f\é[fqe %h%s Brygnt %Ee% é\% ANt 28 gusre R aménélr(z::r\li}}ep r%}tﬁne{d&?ﬁg TF
t he producttieanbtef mixtgds| cpmprése,ds dillesch mixtureompesad df prdpsqoloiured fillers,isuell asrfine-
for the producti.on of. tvres., >, (£X.I A i

t he imvent ipﬁrﬁ&e Blﬁ%as\ia\?dt ‘ﬁ%{)ﬁ glﬁ%%’%@%tﬁl ng E?@g??ﬁaﬁ%ﬁo@ﬂeﬁ%ﬂ%%l nglstr?EIE&cEE
Exanpl e 1: figgpritdiesilspreferably dlomndiirty 15.cont ent -pol ybut adi ene 8.5 kg of
hexane, 171 mmol of tert-butoxyethoxyethane, .8 nmol of butyllithium
and 1.5 kg T‘)g%@%s@éd)hefgof e FIRULATL §R PP S ¢ RS B8 ParksbyaRight) 84skd &LTHO

20L reactor, he contents were heated
parts by weight of rubber. From 20 to 200 parts by weight are preferably used.

The inventive rubber mixtures can comprise nof only the functionalized solution rubbers
20 mentioned but also other rubbers, such as natural rubber, or else synthetic rubbers. The amount of

these is usually in the range from 0.5 to 85% by weight, preferably from 10 to 70% by weight,

.

based on the total amount of rubber in the rubber mixture, The amount of additional rubbers added

again depends on the respective intended use of the inventive rubber mixtures.

Examples of additional rubbers are natural rubber and synthetic rubber.

25 Synthetic rubbers known from the literature are listed here by way of example. They encompass
inter alia
BR = polybutadiene
ABR = butadiene/C,-C,-alkyl acrylate copolymers
CR = polychloroprene
30 IR = polyisoprene



5 to 80C. The mi xture was polynerized at 80C for 1 h, with stirring.
The rubber solution was then discharged and st abili zed by adding 3 g
of Irganox 15200 (2, 4-bis(octylthiomethyl)-6-inethyl phenol from
Ciba), and the solvent was renoved by st%d4 pping with steam The
rubber crunbs were dried in vacuo at 65C. Mooney Vi scosity
(M. 1+4, 100C): 80; vinyl content (by 1R spectroscopy): 82% gl ass
transition 5(3R10T£Wpel’s FeHé- ButAdRBE kopotydiefs. witbXsitk @ntehtslof fiym! he®s bpiveight,
CO011-functionalized I ybut adi ene Exanple 2: 8.5
kg of hexane, 171 m‘n‘ﬂ“’f frt?’lx%f%/ﬁ%tag@{@&?’ﬁ Yet hane, 10 mol of
butyllithiumand 1.5 kg (27.73 nol) of |, 3-butadi ene were charged to
an inertizawk 20k= reaei)‘mrtyler&ﬁsbpteheco@oimmems were heated 15 to 80C.
The m xture was polymerized at 80C for 1 h, with stirring. 21 g (0.2
nol) of 3- capt op i i o
were then a ed,§and%@ge8{g§g %gtﬁgg[ﬁg] Frg%\%\igfglﬁ]gg{léﬁﬁ?g&Sg%rngglrtdj&({oby
mm THe rubber sol ut weightprsfetahikydroth I9dh#Pgbxiveisid st abi |l i zed by addi ng
3 g of Irganox 15200, and the solvent was renoved by stripping with
steam The er cr gm%my axegelatb@&} chRpl¥BIS HPdradenARNER AR Ney
viscosity (M. 1+4, 1000 vinyl content (by IR spectroscopy):

81% gl ass tranS|t| on terrperature (DSC),: -24C. Exanple 3: The
procedure VEOMS in EhRyegstRsopylene-diene erp@lEuady vi scosity (M. 1+4,

100C): 85; vi.nyl content (by IR spectroscopy): 81% glass transition
25t enper at Wh@ miaoes of thedb CibbEx.divplie phaductibhef pmmc edﬁnieetyvea,smaaiaismf particular

le 2. .Th I i zati f vI.Lithium

%g rr’]rgye\“ S d%g?itgx%(ré%?ai Ig.ﬁn,%erlion rlgna%an \/Slgrr?llg o gﬁ? gsymP%Il&ﬁ tLﬂa{)@itM’gﬁs

spectlloscopygve -B1t@) poibamdiedermbist witlohigh cis tontent f@fﬁy@mqhﬂ@s bso)epared adig

Exanpl & 5: ca %eﬂas‘g& h'ﬂr@ ’[‘?or dvlcﬂ#dﬁs%glo PJbg Q?(%E‘ oXStOW e
|ona V|n co

Wer e prepare corrbrl set |ze tent
pol ybut adi ensgsrepfheesfanpl es 2-4 and, as conpari son the
non- f unncti onal i zed hi gh-vi nyl -content pol ybutadi ene from Exanple 1

and a co mrggug in@!:nh% o680 Galkadh %@o&éapﬂéo)éeﬁ%ns@ Vinbr rabl2paRilids] %IRBR by way

Lanxess, Yovin content, 25% styrene content, Money Vi sc03|t

gl ass transf examy E’c esiseion ther GO PEMmE QfZIZEC)’“bbeFH'@x?ﬁe%t Fr e FPrgve JE‘h'PE‘YSlcal

are lysst ed fpediab Lﬁthl: vuf:laﬁzd?é d;HBcﬁlﬁed( Wbt R4 nvEidive RibbeP AsknAGC Edrethatspécific
wer e prepared inal5L knea The m xture constituents sul phur

and accel e@mlﬁ?tloméﬁécof hen admixed on a mill at 40C. - 13 - Inventive
Exanpl e SE '
Particular crosslinking agents used are sulphur or sulphur-donor compounds. The inventive rubber

mixtures can moreover, as mentioned, comprise other auxiliaries, such as the known reaction
( accelerators, antioxidants, heat stabilizers, light stabilizers, antiozonants, processing aids,
.20 plasticizers, tackifiers, blowing agents, dyes, pigments, waxes, extenders, organic acids, retarders,

metal oxides and activators.

As mentioned above, the inventive rubber mixtures can receive mixtures of additional rubbers,
alongside the functionalized rubber. The amount of these is usually in the range from 0.5 to 85% by
weight, preferably from 10 to 70% by weight, based on the enfire amount of rubber in the rubber
25 roixture. The amount of additional rubbers added again depends on the respective intended use of the

inventive rubber mixtures.

The inventive rubber mixtures can by way of example be prepared via blending of the functionalized
rubbers with filler and with the other mixture constituents in or on suitable mixing apparatuses, for

example in kneaders, on mills, or in extruders.

30 In a further embodiment, the inventive rubber mixtures can be prepared by first polymerizing, in
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solution, the monomers mentioned, introducing the functional groups into the solution rubber and,
after completion of the polymerization reaction and introduction of the functional groups, mixing the
solution rubber present in the corresponding solvent with antioxidants and, if appropriate process oil,
filler, further rubbers, and further rubbej.; auxiliaries, in the appropriate amounts, and, during or after

5 the mixing procedure, removing the solvent with hot water and/or steam at temperatures of from

50°C to 200°C, if appropriate in vacuo.

The present invention further provides for use of the inventive rubber mixtures for the production of

vulcanizates, which serve in tum for the production of highly reinforced rubber mouldings, in

particular for the production of tyres.

10 The examples below serve to illustrate the invention, but without any limiting effect here. ‘
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Examples

Example 1: Synthesis of high-vinyl-content polybutadiene

8.5kg of hexane, 171 mmol of tert-butoxyethoxyethane, 8 mmol of butyllithium and 1.5kg
(27.73 mol) of 1,3-butadiene were charged to an inertized 20L reactor, and the contents were heated
to 80°C. The mixture was polymerized at 80°C for 1 h, with stirring. The rubber solution was then
discharged and stabilized by 2dding 3 g of Trganox 1520® (2,4-bis(octylthiomethyl)-6-methylphenol
from Ciba), and the solvent was removed by sh'ipping with steam. The rubber crumbs were dried in

vacuo at 65°C.

Mooney viscosity (ML 1+4, 100°C): 80; vinyl content {by IR spectroscopy): 82%; glass transition
temperature (DSC): <25°C.,

Examples 2-4: Synthesis of COOH-functionalized high-vinyl-content polybutadiene

Example 2:

8.5kg of hexane, 171 mmol of tert-butoxyethoxyethane, 10 mmol of butyllithium and 1.5kg
(27.73 mol) of 1,3-butadiene were charged to an inertized 20L reactor, and the contents were heated
to 80°C, The mixture was polymerized at 80°C for 1h, with stiring. 21 g (0.2 mol) of 3-
mercaptopropionic acid and 0.75 g of dilauroyl peroxide were then added, and the reactor contents
were heated to 90°C for 90 min. The rubber solution was then discharged and stabilized by adding

3 g of Irganox 1520®, and the solvent was removed by stripping with steam. The rubber crumbs were

dried in vacuo at 65°C.

Mooney viscosity (ML 1+4, 100°C): 76; vinyl content (by IR spectroscopy): 81%; glass transition
temperature (DSC): -24°C.

Example 3:
The procedure was as in Example 2.

Mooney viscosity (ML 1+4, 100°C): 85; vinyl content (by IR spectroscopy): 81%; glass transition
temperature (DSC): -25°C.

Example 4:

The procedure was as in Example 2, The polymerization reaction used 9.5 mmol of butyllithiurn,

Mooney viscosity (ML 1+4, 100°C): 111; vinyl content (by IR spectroscopy): 81%; glass transition
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temperature (DSC): -22°C.

Example 5: Rubber mixtures and vulcanizate properties

Rubber mixtures were prepared which comprise the functionalized high-vinyl-content polybutadienes
of Examples 2-4 and, as comparison, the non-finctionalized high-vinyl-content polybutadiene from
Example 1 and a commercial lstyrene—butadiene copolymer {VSL 5025-0 HM from Lanxess, 50%
vinyl content, 25% styrene content, Mooney viscosity 65, glass transition temperature (DSC) -22°C).
The mixture consttuents are listed in Table 1. The mixtures (without sulphur and accelerator) were

prepared in a 1.5 L kneader. The mixture constituents sulphur and accelerator were then admixed on

a mill at 40°C.
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Stabilizer 6P1'D (Vul kanox 4020) Stabilizer TMQ (Vul kanox HS) Stearic
aC| d (Edenor C 18 98-100) Zinc soap (Aktiplast ST) TDAE oil (Vivatec
500) D phenyl guani di ne (Vul kacit DI C phenarni de (Vul kacit CZ/ C)
Sul phur (69 1S) ouell S -14- Tabl e 2:" Vul cani zate properties

- 15 - Lowrolling resistance is needed for tyre applications, and is
present if the vul canizate has a high value for reboung resiljence at
70C and | ow taw relingdesigance meefish Hribae aphermy: 26 hPertibhp ey SrEriadas a
(60C and 80Ch;igaRgud ol ABnind ResichBB %t T ahdot/G & Aadek fdﬁ‘dﬁnaﬁ%ﬁﬁﬁpmﬁ\%t a8
be seen from Table 2, the vul canizates qf the inventiye exag})Ascmbe

feature high temPSEtFE (§Oe§ 214 $land a low tan d maximum in the amplitude swe

seen from Table 2, the vulcanizates of the inventive examples feature high rebound resilience
5 at 70°C and low tan & values for dynamic damping at 60°C and 80°C and a low tan &

maximum in the amplitude sweep.

Tyre applications also require high wet skid resistance, and this is present if the vulcanizate has
high tan 8 values for dynamic damping at low temperatures (-20°C and 0°C). As can be seen
from Table 2, the vulcanizates of the inventive examples feature high tan 3 values for dynamic

10 darnping at -20°C and 0°C.

L Tyre applications moreover need high abrasion resistance. As can be seen from Table 2, the

vulcanizates of the inventive examples feature low DIN abrasion.
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5at 70C and |ow tan 8 values for dynam c danping at 60C and 80C and a
low tan 8 maxi mumin the anplitude sweep. Tyre applications also
require high wet skid resistance, and this is present if the

vul cani zate has high tan 5 val ues forl@ynani c danping at | ow
tenperatures (-20C and 0C). As can be seen from Table 2, the

vul cani pafegsClaimst he i nventive exanples feature high tan 5 val ues for
dynam c 10danpi ng at -20C and OC. Tyre applications noreover need

hi gh abr asi Oﬂu g{f Iklg&ﬂ?élcc%m fﬁ o(f%pleps? oftd I%Pbcfr Qﬂf-ri?&lll ?%ﬁ\f&ogbggi_ by welght of

vulcanlzates inventive exa Ies fur

-16- Patent tﬂllm besedl on Rbbats i wmalrtecsf woheprlses e refbed heasheeron@pafepbbler
and of from &cﬁ r{; 1z§9;9 o?%ﬁé & 19(3{'3 %h&hﬁ saﬁud‘n' aani @Ebsec;aaﬁ%rogﬁtlw Qf RakoRal

by wei ght of where the rub been prepared via

pol yreri zati efﬁunsf w&lﬁﬁ@n e ﬁwﬁfrl@aloﬂrwééwmrb@m FRUPDH A ByHEpxy GI98RsAg 63ts thereof,

i ntroduct i onijpahe hrfatd SMederaHiQ@AY RGiatodBE 8didd rLIbB& H‘ay REhi ab 304 qu%lgﬁr&'
carboxy groups or hydroxy groups or salts n the prese
free-radi cal P3fiPd FEEOSY SRR OSHIEPRY GHHRY OhEss ?BF en%%w B g} %Pﬁﬁt
of bonded cagibexYvig @ufentDE fyls GB Yo 95% Ly Sveiht, batet Sn khvRreaefon @acblithha
content of 1 % bonded di enes (vinyl content) is from> 60 to 95% by
wei ght , baseﬁ‘?% U&8ch case on the solution rubber used 2. Rubber

m xtures according to Claiml, characterized in that the m xtures
conpri sé. ot hBebbeubixéwresaaskirfiingtd €&im 3, clRudstvaredpiin xhal tees mixdioesr epirmyset gher
Gaiml, chapgghetlizgeds in that the diene is 1,3-butadiene. 4. Rubber
m xtures according to Caiml, characterized in that the rubber

m xtures contain a mxture of different fillers. S, Process for the

pr epar ati on BYLbEHBIXPIRSBEPTdfek? Liews L s e zegn {hat teg dipnigyis ,3-butadiene.
characterized in that the dienes are polynerized in solution to give
rubber, 4and Riithef tabairésomedrdisarobOiyn §r dhaasterized iy diataky rbe ipistues caadih 4
t hereof are &pgﬂto % erlﬁlgﬁ:edrslnto the solution rubber in the presence
of free-radiCal A ors,; ‘where solvent is renoved using hot water
and/ or steam at tenperatures of from50 to 200C, if appropriate in
vacuum 3and Pieeass for [he@repaipiépn of fhez{}%ﬁiﬂﬁlolmxtuaﬁlséﬂmﬁﬁﬂmée§éﬂllb 1] chpigcterérgd i, the,

Use of the ru&@ta%es%% ﬁﬁe?izépﬁ(%f)ﬂhé]gtotg@ve%@demaﬁd a‘henrud‘cmlapéa%uﬁﬂom &Rf
hi ghly reinforced rub dings. 7. Use of the rubber m xtures

accor di ng t ol #ForPy ‘?:?rsalfsﬁlé@fﬁﬁ?f &8 I}E’t‘ i‘rB'i‘?d‘%de ’t“SPr‘E%SOI“EB‘O“ RUBH & Bty

obt ai ned accgedhiadigal tiftitdra Wk solfent EYEEG e Mid HIE HataCAH6HOE dt Cenfpliurds
7.

of from 50 to 200°C, if appropriate in vacuum, and then filler and, if appropriate, process oil is
added.

6. Use of the rubber mixtures according to Claim 1 for the production of highly reinforced

rubber mouldings.
7. Use of the rubber mixtures according to Claim 1 for the production of tyres.
8. Rubber mouldings obtained according to claim 6.

9. Tyres oblained according to claim 7.



