| HYDROGENATED RUBBER CRADE FOR THE | MPROVEMENT OF HI G+ TEMPERATURE
PROPERTI ES Thepresentinventi onrel at est ohi gh-nol ecul ar-wei ght 5

hydr ogenat ed styrene/ but adi ene rubber grades, to a nethod of obtaining

t hese products and to the uses thereof. PRI OR STATE OF THE ART Si nce
t heir appearance approxi mtely 40 years 490, t her nopl astic el astoners
(TPEs) have becone a widely known famly of materials which 10 conbi ne

el astoneric properties with a great ease of processing, but which, by
contrast, do HYDROGENATEDQRUBBERGRADE #OR THE MBROVEMENT OF| cani zed

r ubber. I\/bst | ce to oils and ageing, primarily
t emper at ur e- rmmm ti me conpression resistance
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quality inpro 2 a0d o e pesHished desi gn, and |legal and

envi ronnent al pg ng-pmgt B ARTEd to the consideration of new
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the consideration of new thermoplastic elastomers for the improvement of

high-temperature properties.
Among all the alternatives disclosed for the improvement of high-
temperature properties that incorporate hydrogenated rubbers, and having
25 discarded the possibilities offered by the use of poly(p-phenylene) oxide, or
PPO (odour and colour problems in the final compbund), vulcanization with
sulfur (formulation complexity) and generation of polyurethane in the
compound (use of a polyisocyanate and presence of polymer
functionalization), the most recent deveiopments focus on dynamic
30 wvulcanization processes for compounds that incorporate high-molecular-
weight hydrogenated styrene-butadiene/isoprene copolymers, as disclosed



15 primarily due to their viscosity, which is significantly | ower than
that of the polynmers known in the state of the art. In practice, this
constitutes an inprovement in conpression resistance for non-vul cani zed
formul ations with respect to conventional hydrogenated
styrene- but adi ene-styrene copol yners, SEBS
(styrene-et hyl ene/ butyl ene-styrene copol'yners) and 20

hi gh- nol ecul ar-wei ght SEBS, as well as for vul canized formul ations. This
| eads to an nnuomunethPH60ﬂ856processabiIity of both the polyner and the
conpound prepared t her due to its

t th t t th
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A first aspect "of the present invention relates to an el astoneric
t her nopl ast i d:empm[ablsnet i (ID0CBHr at dendadyi rtot hase exhefmamcaiommmlcen

resi st anc t res be C a 100 risi hydr nat ed
styrene-b ta&n%lﬁ‘gaﬂ Wc r‘&?ﬁ?@?@iﬁ@‘rﬁ?m QYime Bgcﬁ ﬁﬁrqqg?eéggwgggecterl zed
by being Iinggm; tehﬁi@réﬂureé/"ah@1|ﬁuféblrbdnf(§rﬁ1§t©ﬂhl &hbiligss than 30 60% and a

styrene content of between 30°/e41A; with a nol ecul ar ‘wei ght (MpeakSEBS) of
bet ween 200, GIE PHON QFOTHEV dEONs the 3 nolecular weight of the

peek of, e, sty enfephul sl DAt "o ke ek AR BB
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Cps, express pe
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that is plastascwith tﬂ\eirocamdﬁltq fat oamlmthé enper-litking scopé tin Meanliﬁd heat ed
and becones gardened in a vitreous state when sufficiently cool ed. Most

t her nopl ast i ¢QMYIRIPRSh- nol ecul ar - wei ght pol yners, whose chains are
connected by nean f r CRS thet i i e

i nteractions and Z-I-% oggtﬁﬁggngﬁ th@éb@/ﬁeg‘%a@iéhéa;?%ﬁg??élﬁ\%rﬁlgg l%%1 t he
pr esent rlﬁverpxrlmnnlyelluasmoﬂnen" wanslty!ewbtohds summmwdowm thivstrabof thérat may
be stretched a nperat ure t.o, at st _twice  its original Iength
and. when 't n@TERC RN B He- StAle o 8t B8 sadie” i afans g an
returning to jgppoverhamt Bl YohipPestibi rBgiktdneBOfdR hdh-duiehRizéd PBFmaR’tiehst 1 Me.
The conposition of the present invention conprises at |east one 20
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hydrogenat ed bl ock copol ymers are copol ymers of aromatic vinyl 25 conmpounds

and conj ugat deads Bhendmm\tﬂmentwnttheﬁocae%amhtseohbethpth@rpwreemaedAhe

nvent fon i nciOMRSE PlsRER GtpRih SRR Bl UstoshP it RepbEIIe 1 ene

bei ng the rmshnglpmcilecmladwe'ﬁmysmsbdewm@dbﬁhu@efaelfmesthrsr appiitaticey. 30The
conj ugat ed di ene rmnorrerdsguseful for L*Qprg resent ent| on incl ude

1, 3- but adi eneePTESNINGRANT Vel B@Wtoé(mgé 8”?53"‘& [\ﬂlyalp_pilcg UoN.4 put adi ene,
L3 butagene bel N9 fie saBstt B He'dresent MRUNTIBY BRIASTY &Y ddigpmelives of

conbi ned. The Broo osity Is e apparent viscosity in
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used to neasure oil viscosities at |ow tenperatures.
are characterized by being linear or radial, with a vinyl content of less than

30 60% and a styrene content of between 30%-41%, with a molecular weight
(MpeakSEBS) of between 200,000 and 600,000, expressed as the



The met hod selected to determne the material's recovery capacity 10 is the
conpression set nethod in accordance with standard ASTM D395 82 (nethod B
conpressi on set under constant deflection). The conpression sets are
intended to neasure the ability of rubber conmpounds to maintain elastic
properties after the prol onged action of, conpressi on stress. Current
conpression tests include maintaining a defined deviation, 15 the constant
application of a known force or rapid, repeated deflectlons and the
resulting r ecrmvtecuiaofwdarghleroﬁ trteerpteakoufprtmsﬂtmnbeﬂtbwlenefblmaéme-e'@r@ear e

f I f d a h d. enbodi
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characterized in“that the vinyl content is |ess I n anot her
preferred entodamstugcturaecaid a"admhes‘tvrtenteHMadipnaﬁyreneowbE@kt cepolyner he

resent ipventio na rene- d|en olyners
P har ot or Py cdoniBnioroh paitel 0% BRECs Ro0E) nd i epSatiiiat seg? Y

bet ween 420, GRh aBEb p3, Oc%reégeca aﬁomoaffei@r\r%sﬂyb@rdlswﬁy wélglet in

hydr ogenat ed styrene but adi ene bl ock copol ynmers have a nol ecul ar wei ght of

bet ween 420, @yoloheyaneg.s, 000. I n anot her preferred enbodi nent, the

el astorer | ¢ ther mp) 5! beecRAMAR R 180T RLeRE TabIGH! LoTnaapal ses

hydr ogenat ed sty rrers c aracteri ze in that

t hey have a \Wohansr tnat(rﬁrpmd{‘blal aiefmrrﬁalolel atyarabreﬁt%témpemtlg’er meitsowhermhexane)
of less than 100 cps. anot her preferred enbo&rnent

el ast omerlPc thﬁﬂt%ﬁﬂﬁéﬁ‘:@”@*ﬁhﬂigﬁﬂ?%m sivitigauisprtatecnben sulisigndn ces r| ses
hydrogenat ed Bé’tﬁﬁ@ﬁn%&@ﬂdse&% rfdbﬁ’%lﬁﬁ’rﬂgr %(rtggrﬁ tp%ﬁﬁﬁ%% )O%g%éaghérﬂsta*ﬂét the

degree of hy rogenati 'S equal“to or gre anot her
preferred enmmhineeted, by Imeaem’lsaet weekiVian der Méadlaoicesc strpog idipae-digole he

pr esent |nvent on .conpr dro enat ed styren ut adi ne bIock copol yners
characteri zed er'i Gtons 9(’1’?'2?/?‘9/& B@Y éwcgeaﬁ%%ma total weight
of butadiene as thg m@%mgdntmwmbnateréétem%ryrserrﬁrdemoea Oﬁzkﬁneér(r"ﬁ

anot her preferred enbodiment, the elastoneric thernoplastic conposi tion of
t he presdft isubstaricenthabnmay beﬂmt@h&ﬁ algambiand tempemiarebint adieagktvisbeck
copol ymer chajacterized jn t is . radi.al .. has a vin e | ess
Chan 46% o b Siinaiiengthos. cpsrhieSeidshign pRB et ot aidGoMEgTs 000
and a Vi scosidapably epie‘tumurb i age@ixinately iEVolyinuFletbth hod BheN plefibextne) of

| ess than 300 cps. I n” anot her preferred enbodinment, the el astoneric
t her nopl ast i dird@npositi on of the present invention conprises a hydrogenat ed

iyl content of | B ComRRRoh L R RIERHEnGENAT cbfiskd qtaeptCBRRL Loen”
20 200, 0@ ansl, égerﬂﬂ@d ook sopsiyier (dbtainkdit) they hgdrogehstion ob% bipckei ght
i n cycl ohexane) | ess than 100 cps and, noreover, |ncorporates between

0.5% and 1% HEORANBEr GRNgREEE Of rﬂjtlaarte%@l%%eprwnaaw P9SqfoAB APMAIC he
styrene end gvggkéom Bt garsr%rag,ﬁfegre% %{ﬁHOQﬂ [B281 onkNBIotk fis@{ﬁ@éhrg

t her nopl ast i rese i nvent1on conp
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"ncor por Atbs BT B et S B A B S ane A he
m nority nonoAsB-AaB-A Bleusiuye.ene end bl ocks.
The aromatic vinyl monomers useful for the present invention
include styrene, p-methylstyrene and p-tert-butylstyrene, styrene being the
most preferred. They may be used by themselves or combined.
30 The conjugated diene monomers useful for the present invention

include 1,3-butadiene, isoprene, 1,3-pentadiene and 2,3-dimethyl-1,3-



6 I n anot her preferred enbodi ment, the elastoneric thernoplastic
conposition of the present invention conprises a hydrogenated

styrene-but adi ene bl ock copol yner characterized in that it is linear, has a
vi nyl content of between 50% 55% a nol ecul ar wei ght (Moeak SEBS) of 5

bet ween 300, 000 and 350, 000, and a viscopity (Brookfield viscosity at 5% by
wei ght in cycl ohexane) of |ess than 100 cps. A second aspect of the
present invention relates to a |inear or radial hydrogenated

st yr ene- but adildanieid,ot,8-mdpdienatreing dhe mxst ipeefeimedi Tody wyaybeossed by

pol yneri zat i R of a bl ock copolymer that conprises at |east two 10 aronatic
vi nyl nononer"BSENES Sh&OT ‘ugat ed di ene nononer bl ock, and subsequent
hydrogenati on, chamacBRpbRId | isddtty ist tHABppardmyVis6ouityeH cehtipgigss t han
60% a nol ecul ar wei ght of between 200, 000 and 600, 000, "and a viscosity of

| ess than 300cpsdetermined by therBesakfighl viscemeteriywhicheneasdes the torque

styrene-but adi_ene. bl ock, copol ynes 15 desgcri oye V] . tent of
a5t hanSagoaired 18 ARG sHIEe T caiSfEsh Salacd Mg eBhe e bR N ock
copol ymer degglieRedTREMNEthBa usedTRItRE prédent@iv@htioh W baseSER e piethed ween
420, 000 and 575, 000. More referab%y sai d copol ynmer has a nmol ecul ar wei ght

of between 42, tbedmaticary Sovimly foolastng ase datedalsnfSd MBIs238+ used B esent
i nventi on, ”}ﬁegéldjrfe%q d ﬂi{%[gtrlgwqé%?g?gpfé%e bl ock copol yner descri bed
i el :

above has a viSCosrty 00 VI'sCoSity at 5% by wei ght in cycl ohexane)
01;] I essht gan 100 CIB& miegthed Bﬁ@‘oﬁdd &ﬁdetgnmﬂ‘ifrﬁm mlliterlim'admbesalytcépmﬁpti ﬁn,
t he 25 hydrogenat ed styrene-butadj ene bl ock, copol yner SGrj e has a
degr ee oflOhydfs6_5@&gmmﬁswefsﬁqiaaeghoéqinaacqoad%}cegwﬁat%@nfa{@n&g‘er@o 888%° "1 -
preferred embodi pRafhoqt he: hé{&hg%’s‘%ﬁr?dsétt Y %erﬁ“%e‘ﬂb@lfé?Rpogﬁéyﬁer

descri bed above rncorporates between 0.4% and 2% by total wel ght
but adi ene as d¢dmepressionigefs aunoendext to Mmeasurgrtbaabiity o8 oliber icompanodher
res vention relates.to 7 dr.ogenat ed

preferred enbodi nent. of the nt i a h

styr ene- but adCefi@ ?@cﬁlaégﬁdﬁWr@&'eéh%fee{c rp%ﬂ‘qqﬁ} gften io? qogngréa?lg , has a
vinyl contentgipdssl exfrdrit@Bnrdlsian TO4EGHEIde WRAiBINIAYG LEERANIAAMIEH0 and
575,000, and a viscosity of |ess than 300 cps. Another preferred enbodi nent

of the priésenthei constantoapplisation ofta knows ieyer ofdapide depeated rieflggtions.ene
bl ock | h jzed in t it i . i t of
ok <ovol . 1At b ek 408 s e ©

viscosity of hesfedumily HéPfogedan highmehgsaratures.ncor por at es bet ween 0. 5% and
1% by total wei ghtd of %ut adi ene as gthe mnority nononer at the styrene end

bl ocks. 10Anot her 1pr eBerprétereatho@miastiment,  HBepr elagiomens, e therpipplastist es to

hyd : - di | > h Lzad | i
s Tadi ol heco TR oErESY BEEnolt Yoliflecs AiishEhana shibierd
bet ween 4RD, 0B(adiemheSbck @Bpoymers ahardoteided sthat s vBH0 coptentiisl jess

nor eover, i ncorpor at es bet ween 0.5% and 1% by total weight of butadiene as
the 15 m noriﬂ’sﬁ'“rﬂﬁ‘né-rrer at the styrene end bl ocks. Anot her preferred

CTe oot o e B SHBr BRAGLATLRBLANRI. 08 SHdEH mapiaste |
vi nyl cont ent carhpbsitioreof BE6BE&EeNtainvehtion | comprisiegh hyddogbpatsse styd®i2-000 and

350, 000, and gut\gdfé%%s- fd%kogoplo?ysngertshc nar%ngt%ri(z:gg'in that they have a molecular

25 weight (Mpeak SEBS) of between 420,000 and 575,000. in a more

preferred embodiment, said hydrogenated styrene-butadiene block

copolymers have a molecular weight of between 420,000 and 475,000.

In another preferred embodiment, the elastomeric thermoplastic

composition of the present invention comprises hydrogenated styrene-

30 butadiene block copolymers characterized in that they have a viscosity

(Brookfield viscosity at 5% by weight in cyclohexane) of less than 100 cps.



20 A nore preferred enbodi nent of the present invention relates to a famly
of copolyners that nmay be obtained, as described in exanple 1, from SEBS-1,
whi ch is a high-nol ecul ar-wei ght hydrogenated radi al styrene-butadi ene

bl ock copol ymer characterized in that it has a styrene content (% wei ght)
of between 30 and 41, wth a 1, 2-pol ybutadi ene fraction 25 content in the
non- hydr ogenat ed styrene-butadi ene copol yner precursor (% wei ght over

but adi ene fraction) of 38 2, with a degree of hydrogenation (/0) greater
than 97, with a mbh eandther weefgnted( MotaddirBEBS) thef elfordeic therraoplastv t h
coupling WO >60% nunber of branches: 3-4, and .coupling with silicon
tetrachl ori dé’.""ﬁg?ﬁﬂmgf tﬁﬁrgrepQ‘PQP é?Y%'g'oé‘nBB'a‘PHﬁﬁ? F}B’Idr $haled HHEMPRvent i on
relates to a 1 of p %555; a bEal ned thaS Sd i

exanpl e 2, g u?éfaodranueSEg‘Sc?dzk, % I c%rﬁieg]aé%éi‘%ﬁt-e(r?rlglégcglﬁartba\}eitgﬁt %d%%g'gﬂat ed

| i near st yr erlrydiogenditionds bivaldocgregteetharth@f%ct eri zed in that it has

but adi t the st d bl Wit h t, % wei.ght) of
bet een 33 and 35 vFRHnGT Prarstey smikaRaL; 6 ERSRRHE cherbRsEe ) °
non- hydr ogenaopthositist @f MBI piiseatrifdsnticte WehphbesVigfdrégémedbe netyfenact i on)

of 38 2, with a degree of hydrogenation (% greater than 99, with a
mol ecul ar mimﬁadlem@éo@@m}/ymersmrw@nm;mtb@,t thavt incerpgraterhatweenn of

Che-non nycr dybet 28 BSTGREWelinlr il e piofiy fbsBhigeiRg, o 1"

nmore preferr efyrenbemtidotksf the present invention relates to a famly of
copolyners that nmay be obtained, as described in exanple 3, from SEBS- 3,
whi ch” i s18 hi gh- ndh eBuether iretaitech rimkediment d the plastomeyic o hermaplastiene

bl ock copoly Ryl | it ! i ne end
bl ocks, wt hrf,gorm yr e‘ﬁﬁﬁbﬁéﬁ‘%ﬁ?é‘{btdh&a%’?ﬁg% ?&?)]P hgéeté\%egg&§)§5rlléﬂéﬂaﬁgy%? a

1, 2- pol ybut adiutadiehe asbcloropolyneart charattesized nnhiyjdt oty sneadial, dapoh iyl

% wei, ght t adi fraction) .of ] d f
fvar ogenat | orFTYgLRToRBe AN 4867 rOpERUIE” MAIGE Mipedl SES) (fileaRag) of
450, 000 25, Oy ot th%Fl?Ondg?%vaﬁ‘t’% vgbléﬁiﬁ(BrbBﬁﬁbléQlischttj%aﬁ%%gﬁggfeigﬁt

branches of 3-4, and coup I coh tetrachlori
di st ri butibon iofcyblohasareyeofiless thant Heepshl ocks (% is 1-98-1 and the styrene

bl ock content in the non-hydrogenated capol [ precursor (/0) i reater
than 80, AndBnERSEE dTrAIar 1 SoeABB i IR 5, LeinorasdEn: | on
relates to a daipdsitied of RO IEBER mbahtidRoRpriobé A RedrogepatRsstyrdRd in

exanple 4, 25 from SEBS-4, which is a high-nol ecul ar-wei ght hydrogenat ed

| i near st yr eneutadiengi klinek sopekymepengiesterizreriacthet iz isd ingan Hias atvimds a

t tent (9 I_aht f t c'o but adi
fS r ;(r:;a ir]gncggn'?‘gcmt&?/f)n&{ta%ggr%ﬂ&#g? ’oﬁgkeééla?%&an%@p%ar%§ﬁs r(yf( S/é{v@?ght over
but adi eneof r 230,000 20t 240,600, a viewsitg (Brodkfididogisoadityoat §9%) bgmasgietrint han 99

30 and a nol ecul ar wei ght (Mpeak SEBS) of 325,000 25,000. A third aspect
of the presendYlahRXaNEbRT Iessathan 180 £rsednddmereovsroRcarraratgsabetwesnyner as

descri bed aboyey fok SN AR QN ' i 0N, pol ymer
that | conpr | sas 52 SECh B Bial el SNbliabEnt s WPty mchathas: fié
conj ugat ed di stpeeneosrahblocks.ock, 5b. hydrogenation of the product obtained

i : The bl ock | f th t ti .

synt hesi zed by 't hdMaANEHEE. HISTGHHRA | SHOPEES 388 RBIOTIEME, TpTTnaRticy.

synt Anahe | . Ay,

utadi encls andyhbgly s the FreSEAANEHAln CBRRASLi 4 HOEARIoriferBhRbe ) | near

pol ynmers) or ans of a coupling agent (I aln r
pol ymers) i n butadiepel bloek avopolyrsém ghardstarizedi inhthah ihds tradiahdhasrar vingl i on

primer and an_ethey - e ,substance to, control. the,vinyl te i n the
but adi ene fra%?r?tﬁ'ﬁt. f){rt%sbtﬁ%k‘{%épal ’{/'HFFE%H'&%@%%&QP%@% S%sﬂ%f’%megﬁ' to a
hydrogenat i ongp@aobisHy 625,000haWis@sit) ABrodkiRIVIREeSIBNaBbIPBP Rsight 0
kg/ cn2) using a titanium nmetal locene catalyst in tetrahydrofuran to obtain
t he corresponeyaighexane) of less than 300 cps and, moreover, incorporates between

30  0.5% and 1% by total weight of butadiene as the minority monomer at the

styrene end blocks.



15 hydr ogenat ed bl ock copol yners. Once the different nononers have
been sequentially incorporated and the. styrene-butadi ene bl ock copol yner
synt hesi s steps have been conpleted, the live chains are ternm nated by

i ncorporating a proton-donor substance (2,6-ditertbutyl-4-nethyl phenol:
BHT). Once the termnation 20 step is ¢ | eted, the hydrogenation is
performed in the presence of a titaniumnetall ocene catal yst, controlling
the tenperature, the pressure and the hydrogen consunption flow rate during
t he hydrogenati onln Aariathet prefepest entbddimept, ebheneldstoraetic otherrebplastict o a

Tixing a 25 COBHOHER 6E o BEsIat R mOIRE, CampH NI POEAEd, Ay ke

pl astici zer %ﬁéﬁieﬁé‘%l@c@b@ﬁbbﬁﬁrcharacterizé-cﬂ‘%!tﬁﬂ’?'it i B hisod vidgse
copol ymers as conpared to the”hi ghnol ecul ar-wei ght |1 near SEBS Er evi ously

descri bed forcontind aphletewaen 0b0Vesd%, ta molecylar f weight (Mpsedy ) iaf the
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In a preferred embodiment of the present invention, the

25 hydrogenated styrene-butadiene block copolymer described above has a
degree of hydrogenation preferably equal to or greater than 97%.

In a preferred embodiment, the hydrogenated styrene-butadiene
block copolymer described above incorporates between 0.4% and 2% by
total weight of butadiene as the minority monomer at the styrene end

30 blocks.

Another preferred embodiment of the present invention relates to a



Preferably, the vul canization co-agent is a nulti-functional vinyl 11
nmononmer. More preferably, the vul cani zation co-agent is triallylisocyan

urate or triethylene glycol dinethacrylate. A fifth aspect of the
present invention relates to a product obtained by the injection noul ding
or extrusion of a conposition as that described 5 above. These
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20 A more preferred embodiment of the present invention relates to a
fémily of copolymers that may be obtained, as described in example 1,
from SEBS-1, which is a high-molecular-weight hydrogenated radial
- styrene-butadiene block copolymer characterized in that it has a styrene
content (% weight) of between 30 and 41, with a 1,2-polybutadiene fraction
25 content in the non-hydrogenated styrene-butadiene copolymer precursor
(% weight over butadiene fraction) of 38 + 2, with a degree of
hydrogenation (%) greater than 97, with a molecular weight (Mpeak SEBS)
of 525,000 + 50,000, with coupling (%) >60%, number of branches: 3-4,
and coupling with silicon tetrachloride.
30 Ancther more preferred embodiment of the present invention relates

to a family of copolymers that may obtained, as described in example 2,
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20 distribution of butadiene in the three blocks (%) is 1-98-1 and the styrene
block content in the non-hydrogenated copolymer precursor (%) is greater
than 80.

Another more preferred embodiment of the present invention relates
to a family of copolymers that may be obtained, as described in example 4,

25 from SEBS-4, which is a high-molecular-weight hydrogenated linear
styrene-butadiene block copolymer characterized in that it has a styrene
content (% weight) of between 31 and 35, a 1,2-polybutadiene fraction
content in the non-hydrogenated copolymer precursor (% weight over
butadiene fraction) of 50-55, a degree of hydrogenation (%) greater than 99

30 and a molecular weight (Mpeak SEBS) of 325,000 + 25,000.

A third aspect of the present invention relates to a method of



250nce the different nononers have been sequentially incorporated and the
styrene-but adi ene bl ock copol yner synthesis steps have been conpl eted, the
| ive chains are term nated by incorporating a proton-donor substance
(2,6-ditertbutyl-4-methyl phenol: BHT) into the reaction nmedium Once the
term nation step is conpleted, the hydrqgenation I's 30perforned in the
presence of a titanium netall ocene catalyst, controlling the tenperature,
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titanium metallocene catalyst in tetrahydrofuran to obtain the corresponding
15  hydrogenated block copolymers.

Once the different monomers have been sequentially incorporated
and the styrene-butadiene block copolymer synthesis steps have been
completed, the live chains are terminated by incorporating a proton-donor
substance (2,6-ditertbutyl-4-methyl phenol: BHT). Once the termination

20 step is completed, the hydrogenation is performed in the presence of a
titanium metallocene catalyst, controlling the temperature, the pressure and
the hydrogen consumption flow rate during the hydrogenation.

A fourth aspect of the present invention relates to a method of
obtaining a composition as described above, which comprises mixing a

25 copolymer as described above, a thermoplastic resin, a plasticizer agent
and a stabilizer.

The lower viscosity of these copolymers as compared to the high-
molecular-weight linear SEBS previously described for this application
leads to a significant improvement in the finishing process, a significant

30 reduction in the lower-size fraction content (fines) and a minimization of the
problems that the treatment thereof entails. The preparation of a compound



SEBS- SEBS- SEBS- 1/1 1/2 1/3 1/4 Styrene (% 31.3 30.6 30.5 32.5 40.9
33.4 Vinyl (% 36.4 38.9 40.2 36.6 38.8

10

by melt extrusion using polymers with a lower viscosity entails significant
advantages in parameters associated with improvement of the flow and a
better dispersion of the different components in the mixture (lower melt
viscosity).

5 Preferably, the thermoplastic resin is polypropylene. This resin
causes an acceleration of the dispersion of the rubber in the formulation, in
addition to improving the appearance of the finished product, whilst also
adjusting the hardness and the swelling.

Preferably, the plasticizer agent is a paraffinic oil. This plasticizer
10  agent facilitates the processability, whilst adjusting mouldability, hardness
and softness parameters.
The plasticizer agents suitable to perform this method are preferably
paraffinic oils with, preferably, a kinematic viscosity of between 20-50,000
csk at 37.8°C; 5-1,500 csk at 100°C, pour point between -10°C and 15°C,
15 and flash point between 170°C-300°C (Pionier 2071, Kristol M70, Primol
352 oils, etc.).
in a preferred embodiment, in the method described above, a
vulcanization agent and a vulcanization co-agent are also mixed.
The vulcanization process consists of producing a thermoplastic
20 elastomer by selective cross-linking of the flexible stage of an elastomer
during the mixing thereof with an immiscible thermoplastic matrix. In order
to optimize the material's physical properties and mouldability, it is
advisable to perform the first half of the extrusion process at a temperature
whereat the half-life of the organic peroxide is equal to or greater than half
25 the extrusion time, with the temperature of the second half of the extrusion
time being such that the haif-life of the peroxide is lower than half the total
extrusion time. The mixing and melting method is performed in a double-
spindle extruder at a temperature range between 160°C and 220°C.
Preferably, the vulcanization agent is an organic peroxide selected
30 from dicumyl peroxide and 2,5-dimethyl-2,5-di(t-butylperoxy)hexane.
Preferably, the vulcanization co-agent is a multi-functional vinyl



35.8 Hydrogenation 99.8 99.5 97.7 99.4 99.6 99.9 (0/0) Mpeak SEBS
184, 167 346,000 542,525 572, 230 476, 508 505, 474 Coupl i ng (%

11

monomer. More preferably, the vulcanization co-agent is triallylisocyan |
urate or triethylene glyco! dimethacrylate.

A fifth aspect of the present invention relates to a product obtained
by the injection moulding or extrusion of a composition as that described

5 above.

These products have numerous applications, such as, but not limited
thereto, numerous applications in the automobile sector (door handles,
lateral protection systems, filters and oil hydraulic accessories, aeration
tubes and hoses, window and door contours), construction (window

10  contours, insulation, gaskets) and utensils for home use (hermetic
container lids), the manufacturing of medical utensils, such as catheters,
wire coatings, etc.

Throughout the description and the claims, the word "comprises”
and the variants thereof are not intended to exclude other technical

15 characteristics, additives, components or steps. For those skilled in the art,
other objects, advantages and characteristics of the invention will arise
partly from the description and partly from the practice of the invention. The
following examples and drawings are provided for illustrative purposes, and
are not intended to limit the scope of the present invention.

20 EXAMPLES

The invention will be illustrated below by means of assays
performed by the inventors, which demonstrate the specificity and
effectiveness of the products of the present invention.

1. Characteristics of the synthesized products:

25 POLYMER A: SEBS-1: High-molecular-weight hydrogenated radial
styrene-butadiene block copolymer. Styrene content (% weight): 30-41.

1,2-polybutadiene fraction content in non-hydrogenated styrene—butadiene
copolymer precursor (% weight over butadiene fraction): 38 + 2.
Hydrogenation (%): >97. Molecular weight (Mpeak SEBS): 525,000 #*
30 50,000. Coupling (%): >60. Number of branches: 3-4. Coupling with silicon
tetrachloride. Solution viscosity (expressed as Brookfield Viscosity — 5%): <



-- -- 68 64 64 74 No. branches -- 3.4 3.8 3.6 4.0 BV-5% (cps) BV- 465 294
167 266 122 10%

12

300 cps. .

POLYMER B1: SEBS-2: High-molecular-weight hydrogenated linear
styrene-butadiene block copolymer with butadiene at the styrene end
blocks. Styrene content (% weight): 31-35. 1,2-polybutadiene fraction

5 content in non-hydrogenated copolymer precursor (% weight over
butadiene fraction): 38 + 2. Hydrogenation (%): >99. Molecular weight
V(Mpeak SEBS): 220,000 + 20,000. Distribution of butadiene in the three
blocks (%). 1-88-1. Styrene block in non-hydrogenated copolymer
precursor (%): >75. Solution viscosity (expressed as Brookfield Viscosity —

10  5%): < 100 cps.

POLYMER B2: SEBS-3: High-molecular-weight hydrogenated radial

styrene—butadiene block copolymer with butadiene at the styrene end

blocks. Styrene content (% weight): 33 + 2. 1,2-polybutadiene fraction
content in non-hydrogenated copolymer precursor (% weight over
15  butadiene fraction): 38 + 2. Hydrogenation (%): >97. Molecular weight
(Mpeak SEBS): 450,000 + 25,000. Coupling with silicon tetrachloride (%):
>60. Number of branches: 3-4. Distribution of butadiene in the three blocks
(%): 1-98-1. Styrene block in non-hydrogenated copolymer precursor (%):
>80. Solution viscosity (expressed as Brookfield Viscosity — 5%): <300 cps.
20 POLYMER C: SEBS-4: High-molecular-weight hydrogenated linear
styrene-butadiene block copolymer. Styrene content (% weight): 33 + 2.

1,2-polybutadiene fraction content in non-hydrogenated copolymer

precursor (% weight over butadiene fraction): 50-55. Hydrogenation (%):

>09. Molecular weight (Mpeak SEBS): 325,000 + 25,000. Solution
25  viscosity (expressed as Brookfield Viscosity — 5%): < 100 cps.

2. Synthesis method:

The following are introduced into a stirred reactor (CSTR):
cyclohexane as the solvent, styrene as the monomer, n-butyllithium as the
primer and a polar modifier (tetrahydrofuran, 1,2-diethoxypropane or

30 ditetrahydrofuryl propane) in a sufficient concentration to reach the target
vinyl and block levels.
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Conpression 55 48 47
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e SEBS-1 and SEBS-3: 100% of the total styrene in the copolymer.

e SEBS-2 and SEBS-3: In this first step, a controlfed quantity of
butadiene (1% of the total butadiene} is added to the reactor as
the minority monomer for the controlled incorporation thereof
along the styrene end block. |

e SEBS-2 and SEBS-4: 50% of the total styrene in the copolymer.

The polymerization is allowed to take place at a temperature of
85°C, with the total time of the step never being greater than 35 minutes,
controlling the temperature peak associated with the polymerization of
styrene.

Once the polymerization of styrene is concluded, butadiene is added
to the reactor and the polymerization is allowed to take place for a time
determined as 10 minutes after the maximum temperature peak.

e SEBS-1 and SEBS-4: 100% of the total butadiene in the

copolymer.

e SEBS-2 and SEBS-3: The incorporated butadiene corresponds
to 98% of the total quantity in the copolymer.

Once the polymerization of butadiene is concluded,

e SEBS-1 and SEBS-3, the coupling agent (silicon tetrachloride) is
added and the coupling reaction is allowed to take place at a
temperature range of 70°C-90°C for 30 minutes.

e SEBS-2: styrene (50% of the total) and butadiene (1% of the
fotal) are simultaneously incorporated into the reactor.

o SEBS-4: styrene (50% of the fotal) is incorporated.

Once the different monomers have been sequentially incorporated
and the styrene-butadiene block copolymer synthesis steps have been
completed, the live chains are terminated by incorporating a proton-donor
substance (2,8-ditertbutyl-4-methyl phenol: BHT) into the reaction medium.

Once the termination step is completed, the hydrogenation is
performed in the presence of a titanium metallocene catalyst, controlling
the temperature, the pressure and the hydrogen consumption flow rate

+ AL
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during the hydrogenation.
EXAMPLE 1: SEBS-1

The following are introduced into a stirred reactor (CSTR):
cyclohexane (6,509 g) as the solvent, styrene (1,371 g of a 25% by weight
solution} as the monomer (9% solids), n-butyllithium as the primer and a
polar modifier (1,2-diethoxypropane) in a sufficient concentration (200 ppm)
to reach the target vinyl levels.

The polymerization is allowed to take place at a temperature of
65°C, with the total time of the step never being greater than 30 minutes,
controlling the temperature peak associated with the polymerization of
styrene. Once the polymerization of styrene is concluded, butadiene (682
Q) is added to the reactor and the polymerization is allowed to take place
for a time determined as 10 minutes after the maximum temperature peak.
Once the polymerization of butadiene is concluded, the coupling agent
(silicon tetrachloride) is added in a molar ratio of 0.3 with respect to active
lithium and the coupling reaction is allowed to take place at a temperature
range between 70°C-90°C for 30 minutes. Subsequently, the living chains
are terminated by incorporating a proton-donor substance (BHT) to the
reaction medium.

Once the termination step is completed, the hydrogenation is
performed in the presence of a titanium metallocene catalyst [mmol
catalyst/100 g butadiene ratio: 0.45], controlling the temperature (90°C),
the pressure (10 kg/cm?) and the hydrogen consumption flow rate during
the hydrogenation.



25% def | ecti on VULCANI ZED COVPOUND: SEBS (100) phr

+ PP(25) phr +
O L (100)phr + PEROXI DE (3) phr +TAI C (3) phr

Conpression 41 30
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SAMPLE Ref. 1 Ref.2 | SEBS- |SEBS- | SEBS- | SEBS-
1M 112 1/3 1/4
Styrene (%) 31.3 30.6 30.5 32.5 40.9 33.4
Vinyl (%) 36.4 38.9 40.2 36.6 38.8 35.8
Hydrogenation | 99.8  |99.5  |97.7 | 994 |996 |99.9
(%) |
Mpeak SEBS | 184,167 | 346,000 | 542,525 | 572,230 | 476,508 | 505,474
| Coupling (%) | -- - 68 64 64 74
No. branches | -- - 34 3.8 3.6 4.0
BV-5% (cps) | BV- 465 294 167 266 122
10%:
2,000
cps
NON-VULCANIZED COMPOUND: SEBS
(100)phr + PP (25)phr + OIL (100)phr
Compression | 55 48 47 48 49 47
Resistance
(%)
100°C-22h-
25%
deflection
VULCANIZED COMPOUND: SEBS (100)phr
+ PP(25)phr + OIL (100)phr + PEROXIDE
(3)phr +TAIC (3)phr
Compression | 41 30 35 33 44 39
Resistance
100°C-22h-
25%
deflection
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In order to prepare the different formulations, the rubber is first
physically mixed with the oil, reserving a controlled quantity of said oil if the
mixture is to be vulcanized, in order to disperse both the cross-linking
agent and the cross-linking co-agent therein. Subsequently, polypropylene
and a phenol-type antioxidant are added at a concentration of 0.2% by
weight.

The compounding technique used to prepare the different
formulations is single-step dynamic vulcanization in a double-spindle
extruder. The increasing temperature profile is set between 180°C-205°C
and the spindle velocity at 150 rpm, in order to ensure the mixing and the
vulcanization in the first and second halves of the extruder, respectively.

The method selected to determine the material's recovery capacity
is the compression set method in accordance with standard ASTM D395
82 (method B: compression set under constant deflection).

EXAMPLE 2: SEBS-2

The following are introduced into a stirred reactor (CSTRY):
cyclohexane (5,638 g) as the solvent, styrene (810 g of a 25% by weight
solution) and butadiene {10 ml) as the co-monomers, n-butyllithium as the
primer and a polar modifier (1,2-diethoxypropane) at a sufficient
concentration (200 ppm) to reach the target vinyl and block levels.

The polymerization is aliowed to take place at a temperature of
70°C, with the total time of the step never being greater than 35 minutes,
controlling the temperature peak associated with the polymerization of
styrene. Once the polymerization of styrene is concluded, butadiene (619
9) is added to the reactor and the polymerization is allowed to take place
for a time determined as 10 minutes after the maximum temperature peak.
Once the polymerization of butadiene is concluded, styrene (810 g of a
25% by weight solution) and butadiene (10 ml) are simuitaneously
intfroduced into the reactor as the co-monomers. Once the different
monomers have been sequentially incorporated and the styrene-butadiene
block copolymer synthesis steps have been completed, the living chains
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VULCANIZED COMPOUND: SEBS (100)phr + PP(25)phr + OIL (100)phr +

PEROXIDE (3)phr + TAIC (3)phr

Compression
Resistance
100°C-22h-25%
deflection

10

41

30

36

In order to prepare the different formulations, the rubber is first

physically mixed with the oil, reserving a controlied quantity of said oil if the

mixture is to be vulcanized, in order to disperse both the cross-linking

agent and the cross-linking co-agent therein. Subsequently, polypropylene



Ref erence 2 SEBS-2 Styrene (% 31.3 30.6 33.0 Styrene block (% 99.8 97.6

79.0 Vinyl (9% 36.4 38.9 39.0 Hydrogenation (% 99.8 99.5 100 Mpeak SEBS
184, 167 346, 000 226,870 BV-5% (cps)
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and a phenol-type antioxidant are added at a concentration of 0.2% by
weight.
EXAMPLE 3: SEBS-3
The following are introduced into a stirred reactor (CSTR):
5 cyclohexane (5,526 g) as the solvent, styrene (1,292 g of a 25% by weight
solution) and butadiene (10 ml) as the co-monomers, n-butyllithium as the
primer and a polar modifier (1,2-diethoxypropane) at a sufficient
concentration (200 ppm) to reach the target vinyl and block levels. The
polymerization is allowed to take place at a temperature of 65°C, with the
10  total time of the step never being greater than 30 minutes, controlling the
temperature peak associated with the polymerization of styrene. Once the
polymerization of styrene is concluded, butadiene (675 g) is added to the
reactor and the polymerization is allowed to take place for a time
determined as 10 minutes after the maximum temperature peak. Once the
15  polymerization of butadiene is concluded, the coupling agent (silicon
tetrachloride) is added in a molar ratio of 0.3 with respect to active lithium
and the coupling reaction is allowed to take place at a temperature range
between 70°C-90°C for 30 minutes. Subsequently, the living chains are
terminated by incorporating a proton-donor substance (BHT) into the
20 reaction medium.

Once the termination step is completed, the hydrogenation is
performed in the presence of a titanium metallocene catalyst [mmol
catalyst/100 g butadiene ratio: 0.45], controlling the temperature (90°C),
the pressure (10 kg/cm?) and the hydrogen consumption fiow rate during

25  the hydrogenation.



BV-10% 2,000 cps 465 63(BV-10% 2,272 cps) NON-VULCANI ZED COVPOUND: SEBS
(100) phr + PP (25)phr + AL (100)phr Conpression Resistance (%

100C- 22h- 25% defl ecti on 55 48 64 VULCANI ZED COVPOUND: SEBS (100) phr +
PP(25) phr + O L (100)phr + PEROXIDE (3)phr + TAIC (3)phr Conpression

Resi stance 100C- 22h-25% defl ection 41 30,36 In order to prepare the
different formulations, the rubber is first physically mxed with the oil,
reserving a controlled quantity of said oil if the 10m xture is to be
vul cani zed, in order to disperse both the cross-linking agent and the
cross- | i nki ng=co-agent—therein- heﬂﬂueqt. elyprepyl-enrerHapda
phenol -t ype aﬁamﬁant are added| 3¢ %‘GE%Eem rctﬁ%‘ﬁr%fce = 2 @E;B%gl ght .

Styrene (%) 313 30.6 305

Styrene block 09.8 97.6 96.4

Vinyi (%) 36.4 38.9 40.2

Hydrogenation (%) 99.8 99.5 97.7

Mpx10-3 (ctes C416| 184,167 346,000 469,938

linear)

Coupling (%) - -- 68

No. branches -- - ' 3.4

BV-5% (cps) BV-10%: 2,000 | 465 294

cps

NON-VULCANIZED COMPOUND: SEBS (100)phr + PP (25)phr + OIL

(100)phr

Compression Resistance | 56 48 50

(%)

100°C-22h-25% deflection

VULCANIZED COMPOUND: SEBS (100)phr + PP(25)phr + OIL (100)phr

+ PEROXIDE (3)phr +TAIC (3)phr

Compression Resistance | 41 30 44

100°C-22h-25% deflection

In order to prepare the different formulations, the rubber is first
physically mixed with the oil, reserving a controlled quantity of said oil if the
mixture is to be vulcanized, in order to disperse both the cross-linking

5 agent and the cross-linking co-agent therein. Subsequently, polypropylene
and a phenol-type antioxidant are added at a concentration of 0.2% by
weight.

EXAMPLE 4: SEBS-4
The following are introduced into a stirred reactor (CSTR):
10 cyclohexane (5,680 g) as the solvent, styrene (685 g of a 25% by weight
solution) as the monomer, n-butyllithium as the primer and a polar modifier
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pol yneri zati on of butadiene is concluded, styrene (685 g of a 25% by wei ght
solution) is 10 incorporated. Once the different nononmers have been
sequentially incorporated and the styrene-butadi ene bl ock copol yner

synt hesi s steps have been conpleted, the living chains are term nated by

i ncorporating a proton-donor substance (BHT) into the reaction nmedium Once
the term nation step is conpleted, the hydrogenation is 15 perforned in the
presence of a titanium netallocene catalyst [mmol catal yst/100 g but adi ene
ratio: 0.45], controlling the tenperature (90C), the pressure (10 kg/cnR)
and the hydrogen consunption flow rate during the hydrogenati on.

—



21 SAMPLE Reference 1 Reference 2 SEBS-4 Styrene (% 31.3 30.6 32.5 Vinyl

(% 36.4 38.9 53.6 Hydrogenation (% 99.8 99.5 99.6 Mpeak SEBS 184, 167
346, 000 303, 427 BV-5% (cps)
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SAMPLE ' Reference 1 Reference | SEBS-4
2

Styrene (%) 313 30.6 32.5
Vinyl (%) 36.4 38.9 | 53.8
Hydrogenation (%) 99.8 99.5 99.6
Mpeak SEBS 184,167 346,000 303,427
BV-5% (cps) BV-10%: 465 52

2,000 cps
NON-VULCANIZED COMPOUND: SEBS (100)phr + PP (25)phr + OIL
(100)phr
Compression Resistance (%) 55 48 45
100°C-22h-25% deflection
VULCANIZED COMPOQUND: SEBS (100)phr + PP(25)phr + OIL (100)phr
+ PEROXIDE (3)phr +TAIC (3)phr
Compression Resistance 100°C- | 41 30 26
22h-25% deflection

In order to prepare the different formulations, the rubber is first
physically mixed with the oil, reserving a controlled quantity of said oil if the
mixture is to be vulcanized, in order to disperse both the cross-linking

5 agent and the cross-linking co-agent therein. Subsequently, polypropylene
and a phenoi-type antioxidant are added at a concentration of 0.2% by
weight.



BV-10% 2,000 cps 465 52 NON- VULCANI ZED COMPOUND: SEBS (100) phr + PP

(25)phr + AL (100) phr Conpression Resistance (%9 100C 22h-25% defl ecti on
55 48 45 VULCANI ZED COVPOUND: SEBS (100) phr + PP(25)phr + O L (100)phr +

PEROXI DE (3) phr +TAI C (3) phr Conpressi on Resi stance 100G 22h-25%

defl ection 41 30 26 In order to Eepare the different fornulations,
the rubber is first physically mxed with the oil, reserving a controlled
gquantity of said oil if the mxture is to be vulcanized, in order to

di sperse both the cross-linking 5 ageGLAME t he cross-1inking co-agent
t herein. Subsequently, polypropylene and a phenol -type anti oxi dant are
added at a concentration of 0.2% by weight. 22 CLAIMS 1. Elastoneric

thernopl asti ¢ COWE%sth@ﬁcCﬂ@r%b%rshée@bmﬁoéur@i dHé@é{ctbﬁX@i qnnﬂheesﬁepn
resi stance at tenperatures between 20C and 100C, conpri Si ng hM ogenat ed

st yr ene- but adia¥yaecampreissieopisisiatancs amme@éur@sc@%iweﬁﬁez@ pBAdcHPSst eri zed
ol o e BT Al Bhab iyl BB o EEbE Bl RGP 480, S0
200, 000 and @dBoRMterandexhdracterizéd irthatassy bi‘@ﬂiné@ﬂor:mdnall@wth a vinyl

content of less than 60% and a styrene content between 30% and 41%, a

molecular weight of between 200,000 and 600,000 and a viscosity of less

than 300 cps.

10

2. Elastomeric thermoplastic composition as claimed in claim 1,

comprising  hydrogenated  styrene-butadiene  block  copolymers,

characterized in that the vinyl content is less than 45%.

15 3. Elastomeric thermoplastic composition as claimed in claim 1,
comprising  hydrogenated  styrene-butadiene  block  copolymers,
characterized in that they have a molecular weight of between 420,000 and
575,000.

20 4. Elastomeric thermoplastic composition as claimed in claim 3,
comprising  hydrogenated  styrene-butadiene  block  copolymers,
characterized in that they have a molecular weight of between 420,000 and
475,000,

25 b Elastomeric thermoplastic composition as claimed in clam 1,
comprising  hydrogenated  styrene-butadiene  block  copolymers,
characterized in that they have a viscosity of less than 100 cps.

6. Elastomeric thermoplastic composition as claimed in claim 1,
30  comprising hydrogenated  styrene-butadiene  block  copolymers,
characterized in that the degree of hydrogenation is equal to or greater



2. Elastoneric thernoplastic conposition as clainmed in claiml1,

conpri si nghydr ogenat edst yr ene- but adi enebl ockcopol yners, characterized in
that the vinyl content is |less than 45% 153. El astoneric thernoplastic
conposition as clained in claim1l, conprising hydrogenated
styrene-but adi ene bl ock copol yners, cha@@cterized in that they have a

nol ecul ar wei ght of between 420,000 and 575, 000. 20 4. El astoneric

t her nopl astic conposition as clainmed in claim3, conprising hydrogenated
st yr ene- but adham@784.ock copol yners, characterized in that they have a

nmol ecul ar wei ght of between 420,000 and 475, 000. 255. El astoneric

t hernopl astic conposition as clainmed in claiml1,

conpri si nghydr ogemaa&eaterice eMbHastRN e | agredisimadhahaetan zed in
that they have a viscosity of |ess than 100 cps. 6. El astoneric

t her nopl ast i cosaprisdig t i tiydesgatiabedred styrebe-hutadienego block  copolymers,

conpri si nghydr ogenat.edst.yrene-put adi enehl.ockcopal , cterized in
Chat the HoorbEvenelges JcRar By Paeahnimer heqRey BHR, RS 2 PrbR 65, ' 7
El astoneri c thsighogl nghdiene &Epei mineftyamonbiieadthestprederend blocks.

conpri si nghydr ogenat edst yr ene- but adi enebl ockcopol yners, 5 characterized in

that they incorporate between 0.4% and 2% by total weight of butadi ene as

the i nof i ty gronorgp@td e LSRN B oGy & BLARETR

o Y g © & im 1

ernopl asti ¢ 'conposSiti on as Clai'ne , conprising a hydrodenated
styr ene- but aciopmeristhgCka coppdrpgenatetio styranadueadiensl illotkat cogolyraer,adi al ,

has a vi nél content .of |less than 45% a nol ecul ar vveiggthf?ﬁof bﬁg/q\g/en 420, 000
and 575, 480, Girdedevzad byithgt bris radialthama3tnyl gantentodf lessdhaneta’e, @

ther mopl ast i GnGRIEART dight Seh&WdeEs2d, 806 LAt 875,000, and a viscosity of less
than 300 cps.

9. Elastomeric thermoplastic composition as claimed in claim 1,
15 comprising a hydrogenated styrene-butadiene block copolymer,
characterized in that it is linear, has a vinyl content of less than 45%, a
molecular weight of between 200,000 and 240,000, a viscosity of less than
100 cps and, moreover, incorporates between 0.5% and 1% by total weight
of butadiene as the minority monomer at the styrene end blocks.
20
10. Elastomeric thermoplastic composition as claimed in claim 1,
comprising a hydrogenated styrene-butadiene block copolymer,
characterized in that it is radial, has a vinyl content of less than 45%, a
molecular weight of between 420,000 and 575,000, a viscosity of less than
25 300 cps and, moreover, incorporates between 0.5% and 1% by total weight

of butadiene as the minority monomer at the styrene end blocks.

11. Elastomeric thermoplastic composition as claimed in claim 1,
comprising a hydrogenated styrene-butadiene block copolymer,
30 characterized in that it is linear, has a vinyl content of between 50%-55%, a
molecular weight of between 300,000 and 350,000, and a viscosity of less



15 conprising a hydrogenated styrene-butadi ene bl ock copol yner,
characterized in that it is linear, has a vinyl content of |ess than 45% a
nol ecul ar wei ght of between 200, 000 and 240, 000, a viscosity of |ess than
100 cps and, noreover, incorporates between 0.5% and 1% by total weight of
but adi ene as the mnority nonomer at the,styrene end blocks. 20 10.

El astoneric thernoplastic conposition as clained in claim1, conprising a
hydr ogenat ed styrene-but adi ene bl ock copol ynmer, characterized in that it is
radi al , has ahanni®D opsnt ent of | ess than 45% a nol ecul ar wei ght of between
420, 000 and 575,000, a viscosity of less than 25 300 cps and, noreover,

i ncorporates between 0.5% and 1% by total weight of butadiene as the

mnority monofer aerﬂﬁe‘ﬁhYécPﬂﬁe§P@r el StyréAe-tetARd RERIbek EbpsIgRIRkastic
conposition as clai n claim1, conprising a hydrogenated
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12. Hydr ogenatdigné irigaomer Blask, ahnd tatibeBguéntt ﬁpur@g@n@ﬁmﬁkcma@tbpiz@d ihhat may
be obt ai ned b%ganl oni ¢ pol ynerization of a bl ock copol yner corrprl sing at
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600, 000, and a viscosity of less than 300 cps. 1013. FWdrogenated
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Hydr ogenat ed styrene-butadi ene bl ock copol yrrer as cI ainmed in claim 14,
characterized [n t it has, a.nol ecul ar. wei tvveen 420, 000 .and
e 000 po. 1! HRHeesnAe STpnE L BeRs: BRE< roRb S Gy REIMEY Bl i med
in claiml2, Qbasapi ephgdtdrizelnNif tlhét haﬁasa é"rﬁ@l@%hlby wé. hest bdtdaeh00 cps.

17. Hydrogenat ed Styrene-butadi ene bl ock copol yner as cl al med in 25claim
12, char d& er42&6000 andHat5,@0@ degree of hydrogenation is equal to or

15. Hydrogenated styrene-butadiene block copolymer as claimed in
claim 14, characterized in that it has a molecular weight of between
420,000 and 475,000.

20
16. Hydrogenated styrene-butadiene block copolymer as claimed in
claim 12, characterized in that it has a viscosity of less than 100 cps.

17. Hydrogenated Styrene-butadiene block copolymer as claimed in
25 claim 12, characterized in that the degree of hydrogenation is equal to or

greater than 97%.

18. Hydrogenated styrene-butadiene block copolymer as claimed in
claim 12, characterized in that it is radial, has a vinyl content of less than

30 45%, a molecular weight of between 420,000 and 575,000, and a viscosity
of less than 300 cps.



greater than 97% 18. Hydrogenated styrene-butadi ene bl ock copol yner as
claimed in claim 12, characterized in that it is radial, has a vinyl
content of less than 30 45% a nol ecul ar wei ght of between 420, 000 and
575,000, and a viscosity of less than 300 cps. 25 19. Hydrogenated
styrene-but adi ene bl ock copol yner as clagred in claim12, characterized in
that it is linear, has a vinyl content of between 50% 55% a nol ecul ar

wei ght of between 300,000 and 350,000, and a 5viscosity of |ess than 100
cps. 20. Hydrogenated styrene-butadi ene bl ock copolynmer as clainmed in

claim 12, chajacterjzed in that it incorporates betwen 0.4%and 2% by
total weight bt buhﬂéf%aﬁ t !éfeﬂﬁf%ﬁ?‘i“gf‘%ﬁ?li%ﬂ%rc%\fﬂ’ﬁ’m%f §§y?'8me<§da .
10bl ocks.  2leiaidy 4pOgRARICES 7Y inchar RUsamiean ehdy 8Glnyt GeRterTesf rgwekai med in
claim 20, characterized 1nthat it 1s radial, has a vi n?/I content of |ess

than 45% a ni0%ecfi%y awsiolgaulart weightexfnbetneeo030:AA0 060,008, wdinglcasi ty of
15 | ess tgan 300%{:}'?5 zimd,thm)r ver, incorporates between 0.5% and 1% by
total wei ght BFOH a?éi §§1t eCPrﬁ'nority nononer at the styrene end

bl ocks. 22. Hydrogenat ed styrene-butadi ene bl ock copol yner characterized
in 20 that it is linear, has a vinyl content of |ess than 45% a nol ecul ar
wei ght of bet2@®en Hydrapmaied styeneduitagieoe sklesk tgopelymers ast flaimadoncps

and, noreover,, i r DR : 0, 59 % [ f

but adi ene as ?Iﬁf@ﬁﬁ?ﬁ% F‘?%/&ér%%eg&rrﬁ %;%t ‘{ ﬁ’ﬁ@@@ﬁa éeﬁegétﬁﬁﬁrfgcﬁ.%z%.b%t hod
of obtaining foksl weio<Ift b@adimec bai tiedmiinoripymofhomkniatsthe stgrekie, ewdi ch
conprises mxing a copolynmer as clainmed in any of clainms 12 to 22, a

t her nopl ddk i cblpgks-n, a pl asticizer agent and a stabilizer. 26 25. Method
as claimed in claim23, where the plasticizer agent is a paraffinic oil.
26. Method as clained in claim23, wherein a vul cani zati on agent and a 5
vul cani zat i on2t.0- agpirogenateal styrene-bdiadi@e bbbtk abpalynodraiasedaimed| iai m 26,

where the vul cani zati on agent js an_ or.gani.c, peroxide selected from dicunyl
per oxi e and 9a8) abmenAAIS ey 3t e BB Asea alfy! S0ERs 5 s Binag.
claimed in cl b Zomohelis WBRY of GRRLEEH 490,000 AMFaYs5I0D02 alikédsifygrct | onal
vinyl nononer, preferably triallylisocyanurate or triethylene glycol

di met hacr1a at less 1629 300ochc andbrareaerbincotoraissdortiveanrbEVdang 18b by
extrusion of ftal weight of butadiene as the minority monomer at the styrene end

blocks.

22. Hydrogenated styrene-butadiene block copolymer characterized in

20 that it is linear, has a vinyl content of less than 45%, a molecular weight of
between 200,000 and 240,000, a viscosity of less than 100 cps and,
moreover, incorporates between 0.5% and 1% by total weight of butadiene
as the minority monomer at the styrene end blocks.

25 23. Method of obtaining the composition as claimed in any of claims 1 to
11, which comprises mixing a copolymer as claimed in any of claims 12 to

22, a thermoplastic resin, a plasticizer agent and a stabilizer.

24, Method as claimed in claim 23, where the thermoplastic resin is

30 polypropylene.



conposition as clained in any of clainms 1-11.
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26

25. Method as claimed in claim 23, where the plasticizer agent is a
paraffinic oil.

26. Method as claimed in claim 23, wherein a vulcanization agent and a
vulcanization co-agent are also mixed.

27. Method as claimed in claim 26, where the vulcanization agent is an
organic peroxide selected from dicumyl peroxide and 2,5-dimethyl-2,5-di(t-

butylperoxy)hexane.

28, Method as claimed in claim 26, where the vulcanization co-agent is
a multi-functional vinyl monomer, preferably triallylisocyanurate or
triethylene glycol dimethacrylate.

29. Product obtained by the injection moulding or extrusion of a
composition as claimed in any of claims 1-11.



