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weight hydrogenated styrene-butadiene/isoprene copolymers, as disclosed



25 A first aspect of the present invention relates to an elastoneric

t hernopl asti c conposition characterized in that exhibits conpression

resi stance at tenperatures between 20C and 100C, conpri sing hydrogenat ed
styrene-but adi ene bl ock copol yners, where said copolyners are characteri zed
by/being linear or radial, with a vinyl gontent of |ess than 30 60% and a
styrene content of between 30% 41% wth a nol ecul ar wei ght (MeakSEBS) of
bet ween 200, 000 and 600, 000, expressed as the 3 nolecular weight of the
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hydr ogenat ed bl ockTieop@lvaftigesaiof tePPolimes & tABOPRISedt Vindghtictb arenpounds
and conj ugat ed  di ene conpounds with an A-B-A, B-A-B-A or A-B-A-B-A
structurdd primariydug iontheircviseosily, mbtighisr sionibeantly lower than thatsefihe
invention in o) S - - B e..~styrene
bei ng the mﬁ%gﬁ%bg‘@ﬁ @hg@@tﬁa%gbéyaﬁgrggﬂtFﬁrgtr?gé%’v@gg )cé;k)ﬁ%t)c{)th iéd. 30The
conj ugat ed diimpeovamenteirs cosgfressiborresistanmee f@nhonyukeahized fomulations

1, 3- but adi ene, i soprene, 1, 3-pentadiene and 2, 3-dinmethyl -1, 3- but adi ene,

1. 3- but adi enéVifei FRSPERE %gﬁ%@@&i@aaie@ydﬁqg@ynaﬁ@ HurenSR By iePReENGes. or
combi ned. o (Sopaifel SSKBC! thyKirieatyishd it REoAIRREN Lo FRA)! Yl

centi poi ses (cp?so), det erm ne vi'sconeter, h nmeasures
the torq2® Sigeauoleecdat-weighta$EBS, ssiwell asdor sultanaet foahu@tiops. hhis

pol ymer solution iin taluene. The. nethod used.in the esent inventjion is
based on_the FeTH&H a0 MRGvSmER Eageuererspailsy of ot e Elimie (e ASTm
03236, used t@mBaT Brepared tifsiBRith! 88e 3 its W IBEISRY WikPrespast fetheod
selected to determne the material's recovery capacity 10 is the

conpr essi on shighimeelrodlar-weighio 'SEBS e desctibagt dhvar faradom i samdticatienhod B:
conpressi on set_under nst ant flection). .The r gn S are
Cntended to raeiPaTe SRS BYVEN PGl Bobesl BiBE D E MR lPh e ast i
properti @g after tAefirf Aspagicdf ahé i Meseht ARERALISA Sichiles ttheas - elftohfitic
conpression tests include maintaining a defined deviation, 15 the constant

appl i cati on oheEMRPIGRKC f eeropOsition agharaciesized: &t thet | exhibish scorap@ssies
resul ting o lesfsian %t“tt%rnﬁpéfrﬁﬁﬂésc%ﬂk&é?' 980d O'5HAS - 100385 chfptidiry ©
frequently perfornmed at hig enper at'ures:

hydrogenated styrene-butadiene block copolymers, where said copolymers

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



In a preferred enbodi ment, the el astoneric thernoplastic conposition of the
present invention conprises hydrogenated styrene- 20 butadi ene bl ock

copol ymers characterized in that the vinyl content is |less than 45%
Ln)another preferred enbodi nent, the el astoneric thernoplastic conposition
of Jthe present invention conprises hydrogenated styrene-butadi ene bl ock
copol yners characterized in that they have a nol ecul ar 25 wei ght (Meak
SEBS) of between 420,000 and 575,000. In a nore preferred enbodi nent, said
hydr ogenat ed melgewae-weightiiaintheblpeek ebpbe stgienerpivyenciaihdens-ghrorRe ght of
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radial, has dM¥nyl content of |ess than 45% a nol ecul ar weight (Meak
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25 compounds and conjugated diene compounds with an A-B-A, B-A-B-A or
A-B-A-B-A structure.
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-



A second aspect of the present invention relates to a linear or radial

hydr ogenat ed styrene-but adi ene bl ock copol yner that may be obtai ned by

ani oni ¢ polynerization of a block copolyner that conprises at |east two 10
aromati c vinyl nmononer bl ocks and a conjugated di ene nononer bl ock, and
subsequent hydrogenat.ion, characterizedgn that it has a vinyl content of

| ess than 60% a nol ecul ar wei ght of between 200, 000 and 600, 000, and a
viscosity of less than 300 cps. . PreferabIK, t he hydr ogenat ed
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but adi ene as the mnority nononer at e styrene end 30bl ocks. Anot her
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of the present invention relates to a 5 hydrogenated styrene-butadi ene

bl ock copol y@empEession sets agdntendedde measue the alility ebribaeycapporddsent of

| ess t han 459 npl.ec ' . of t 0] d .

vi scosity of é% J@%‘W#@né%% ?ﬁ%ﬂlﬁﬁg ar#%?et}éggé}c’?o?%ggr%%@} 8@%3&&%%%86 5% and
1% by total weeghtCafreRttaRbesERiAS tddte inbliny rantamigrardefinetidevidtiorgene end
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the 15m nority nononer at fhe styrene, end bl ocks. . Angt her preferred
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vinyl content o et ween et ween” 300, 000 and
350, 000, 2and butadiso® didck cépdiwners bharatdizegsin thaDihe woykecpmehtis eds

enbodi nent of thﬁ present invention relates to a famly of copolyners that
may be obt ai 3@ 484 described in exanple 1, from SEBS-1, which is a

hi gh- ol ecul ar - veijghindtndf qaenated dnisbdiment, Y RN @iRitbRdrenthepmdplastiepol yner
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branches: 3-4, and coupling with silicon tetrachloride. 30Another nore
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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.



8 from SEBS-2, which is a high-nol ecul ar-wei ght hydrogenated |inear
styrene-but adi ene bl ock copol yner characterized in that it has butadi ene at
the styrene end bl ocks, with a styrene content (% wei ght) of between 31 and
35, with a 1, 2-pol ybut adi ene fraction content in the non-hydrogenated 5
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30 0.5% and 1% by total weight of butadiene as the minority monomer at the

styrene end blocks.



The | ower viscosity of these copolyners as conpared to the

hi ghnmol ecul ar-wei ght |inear SEBS previously described for this application
| eads to a significant inprovenment in the finishing process, a significant
305eduction in the lower-size fraction content (fines) and a m nim zation
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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



Thr oughout the description and the clains, the word "conprises"” and the
vari ants thereof are not intended to exclude other technical 15
characteristics, additives, conponents or steps. For those skilled in the
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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 coupiing (%) >60%, number of branches: 3-4,
and coupling with silicon tetrachloride.
30 Another more preferred embodiment of the present invention relates

to a family of copolymers that may obtained, as described in example 2,



SEBS-2 and SEBS-3: In this first step, a controlled quantity of butadi ene
(1% of the total butadiene) is added to the reactor as the mnority nononer
for the controlled incorporation thereof along the styrene end bl ock

SEBS-2 and SEBS-4: 50% of the total styrene in the copol yner. The
pollynmeri zation is allowed to take place gt a tenperature of 65C, with the
total tine of the step never being greater than 35 mnutes, controlling the

t enperature peak associated with the polynerization of 10styrene.
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controlling t tenperature; the pressure an _hydrogen consunption flow
rate 14 duri figm FBEBS ogédrich iisna BighmaequlasEsghl hydrogenatetioradial ng are

i ntroduced into a stirred reactor TR): . cycl ohexane .
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(1, 2-di ethoxypropane) in a sufficient concentration (200 ppm to reach the
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than 30 m nut
degree of hydrogenation (%) greater than 97, with a molecular weight

(Mpeak SEBS) of 450,000 + 25,000, with coupling (%) greater than 60, with
a number of branches of 3-4, and coupling with silicon tetrachloride. The
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



10 controlling the tenperature peak associated with the pol ynerization of
styrene. Once the polynerization of styrene is concluded, butadiene (682 Q)
is added to the reactor and the polynerization is allowed to take place for
a~iine determ ned as 10 m nutes after the maxi mum tenperature peak. Once
thé polynerization of butadiene is conclgded, the coupling agent 15
(silicon tetrachloride) is added in a nolar ratio of 0.3 with respect to
active lithiumand the coupling reaction is allowed to take place at a

t enper at ur e rakigivinged geRPYTECasaEscHbedabayenosIprismiBisequent |y, the |iving

chains are termnateg hy.i r ' r - t ; ) to
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hydrogenation is perforggst twd dloendlicedeylagomémar biocke arthonet @irjeg=ted
catal yst [mmol catal yst/100 g butadi ene ratio: 0.45], controlling the

tenperature (90C), the ¢iPR@HIANOMENPIRY!.cnR) and the hydrogen consunption
R R s s O

The block copolymers of the present invention were synthesized by
the anionic polymerization of styrene (and, optionally, butadiene) and
butadiene in a sequential manner (in order to obtain linear polymers) or by
means of a coupling agent (in order to obtain radial polymers) in

.‘ ) 10 cyclohexane, using n-butyllithium as the polymerization primer and an
ether-type substance to control the vinyl content in the butadiene fraction.
The block copolymers thus obtained are subjected to a hydrogenation
reaction for 1 hour at 90°C in a hydrogen atmosphere (10 kg/cm?) using a
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



30.5 32.5 40.9 33.4 Vinyl (% 36.4 38.9 40.2 36.6 38.8 35.8 Hydrogenation
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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 parémeters.
The plasticizer agents suitable to perform this method are preferabiy
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,
16 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 half-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 muiti-functional vinyl



Mpeak SEBS 184, 167 346, 000 542, 525 572, 230 476, 508 505, 474 Coupling (%
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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, efc.

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 ar,
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 radiat

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%): <



465 294 167 266 122 10% 2,000 cps NON- VULCANI ZED COMPOUND:
SEBS (100) p1r + PP (25)phr + OL (100)phr
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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
-(Mpeak SEBS): 220,000 = 20,000. Distribution of butadiene in the three
blocks (%): 1-98-1. 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 t 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). 50-65. Hydrogenation (%):

>99. 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 stired reactor (CSTR):
cyclohexane as the solvent, styrene as the monomer, n-butyllithium as the
primer and a polar modifier (fetrahydrofuran, 1,2-diethoxypropane or

30 ditetrahydrofuryl propane) in a sufficient concentration to reach the target
vinyl and block levels.
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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 controlled 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
65°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.

o SEBS-1 and SEBS-4: 100% of the ftotal butadiene in the

copolymer.

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

Once the polymerization of butadiene is conciuded,

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
total) are simultaneously incorporated into the reactor.

e SEBS-4: styrene (50% of the total) 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 (2,6-ditertbutyl-4-methy! 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
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during the hydrogenation.
EXAMPLE 1: SEBS-1
The following are introduced into a stired reactor (CSTR):
cyclohexane (6,509 g) as the solvent, styrene (1,371 g of a 25% by weight
5 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,
) 10  controlling the temperature peak associated with the polymerization of
styrene. Once the polymerization of styrene is concluded, butadiene (682
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 polymerization of butadiene is concluded, the coupling agent

15  (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.

20 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



Conpr essi on
defl ecti on

41 30 35 33 44 39 Resistance 100C- 22h- 25%
15
SAMPLE Ref. 1 Ref.2 | SEBS- | SEBS- | SEBS- | SEBS-
1/1 112 1/3 1/4
Styrene (%) 31.3 306 30.5 32.5 40.9 334
Vinyl (%) 36.4 38.9 40.2 36.6 38.8 36.8
Hydrogenation | 99.8 99.5 97.7 99.4 99.6 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




16 In order to prepare the different fornulations, the rubber is
first physically mxed with the oil, reserving a controlled quantity of
said oil if the mxture is to be vulcanized, in order to disperse both the

ross-1inking agent and the cross-1linking co-agent therein. Subsequently,
po)ypropylene 5 and a phenol -type anti oxgdant are added at a concentration
of 0.2% by wei ght. The conpoundi ng techni que used to prepare t he
different forrulations is single-step dynam c vul cani zati on

doubl e- spi ndl e exift ydder tarrepats éhe.diﬁete@ﬁﬁewawaﬁlenﬁ)rﬁﬁ |ﬂébbe§ @et‘"&}set ween
180C- 205C 10 I h
i ng and ¢ REOSKRRLARSE BthInd Sioklselviy 2 iRl o Bnl i sdioff e tNe

ext ruder, remmurevielty) be vulcariibed mirt bederstd dispedsd hottettee ndross-tihleing
material's recover aC| ty.is the coerj%r ess| o et nethod in accordance
A 80 b

with standar R988T liking go hRTels iPsegHe i ROIYRRY'SRE
deflectiop). ghy Wt e §ﬁﬁ§(aant pre b%ig%dfé’t' 4 n'&@nﬁ'faﬁoh HErRYC g into a

stirred reactor ycl'ohexane e solvent, styrene (810
g of a 25% bywenghtght sol ut| on) and but adi ene (10 rr1) as the co-nononers,

n-butyllithium as e rlrrer ar nodifier (1,2-d hox ne) at
a sufficient 20co PBH“‘?Q@OangW?'qPG Usgdh tpheor?B?Eet éﬁr 5%3 bl ock
| evel s. uIE%N 5! éﬁfg'lélgté dYnafhiE dydigadizktorP!iAca gbuBlel Tgieat ur e
of 70C, vvltht e total tine of e step never being greater than 35

m nut es, contemluuenngelmareawegatemp@rgw pacfieds sk hefween t1l8@°C-205°C

po ymerl t| on pol ymerl ation _of o cl uded,
buvad endd( o AbbecsPindRiteRite! [ ian it bioeln Pl Bie i aelfie’ s

al I oved to taJiﬁbafH@éﬂ%nflﬁ'th@ﬂth%ddﬁc@hmH%saﬁtﬂ\@ gxiradéesegiddtivel/ne maxi mum
tenperature peak. Once the polynerization of butadiene is concluded

styrene (810 g of T;hezg%ﬂmyd selegtad spdetersiine dri matedaliscireoyely aanacitye
| t | t t h
G fTer ont 50 Bh8 EPPHESSioh kel hEobeRrpeior dindel Bif S aRBRRASTM D' e

styrene- but aOBZE(llﬁetlhdel} coPmereEsien sty nhilestenstastdeflzatieneen conpl eted, the
i ving chains are termnated by incorporating a proton-donor substance

( BHT) i nt1§ t HeXAMRLE h SEERH¥m Once the termination step is
conpleted, the hy%@ﬁ@%@g@ | SrePSh r8§]%%d'fﬁtc§ hg %&.ﬁeanqsa%ra(ggrmy um

met al | ocene cat al cataly but adi ene rat1 o:
control ling tdyeldhexpaed6i638 Qpﬁﬁ)thetslmwmestgm (810 §of @r2b%ahy wdight
hydrogen consu tlongnancj 8L\j\{a[1?etn% 81%“ ng L e dror‘(r:’oerrqu‘rtsI (r)ﬂ)utyllithium as the
primer and a polar modifier (1,2-diethoxypropane) at a sufficient
20  concentration (200 ppm) to reach the target vinyl and block levels.

The polymerization is allowed 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

25 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 polymerization of butadiene is concluded, styrene (810 g of a
25% by weight solution) and butadiene (10 ml) are simultaneously
introduced into the reactor as the co-monomers. Once the different

30 monomers have been sequentially incorporated and the styrene-butadiene

block copolymer synthesis steps have been completed, the living chains



SAMPLE Reference 1 Reference 2 SEBS-2 Styrene (% 31.3 30.6 33.0 Styrene

block (%9 99.8 97.6 79.0 Vinyl (% 36.4 38.9 39.0 Hydrogenation (% 99.8
99.5 100 Mpeak SEBS 184, 167 346, 000 226, 870 :

are terminated by incorporating a proton-donor substance (BHT) into the
reaction medium.

Once the termination step is completed, the hydrogenation is

performed in the presence of a titanium metallocene catalyst [mmol

5 catalyst/100 g butadiene ratio: 0.45], controlling the temperature (80°C),

the pressure (10 kg/cm?) and the hydrogen consumption flow rate during

the hydrogenation.
SAMPLE Reference 1 Reference 2 | SEBS-2
Styrene (%) 31.3 30.6 33.0
) Styrene block (%) 99.8 97.6 79.0
Vinyl (%) 36.4 38.9 39.0
Hydrogenation (%) 99.8 90.5 100
Mpeak SEBS 184,167 346,000 226,870
BV-5% (cps) BV-10%: 2,000 | 465 63 (BV-10%:
cps 2,272 cps)
NON-VULCANIZED COMPOUND: SEBS (100)phr + PP (25)phr + OIL
(100)phr
Compression - 55 48 64

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 36

Resistance
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 ol if the
10  mixture is to be vulcanized, in order to disperse both the cross-linking

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



BV-5% (cps) BV-10% 2,000 cps 465 63(BV-10% 2,272 cps) NON- VULCAN ZED
COVMPOUND: SEBS (100) phr + PP (25)phr + O L (100)phr Conpression Resistance
(99 100C-22h-25% defl ecti on 55 48 64 VULCAN ZED COVPOUND: SEBS (100) plr +
PR(25) phr + O L (100)phr + PEROXIDE (3)phr + TAIC (3)phr Conpression

Redi stance 100C- 22h-25% defl ection 41 3Qg36 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, andoa ddrenabtynes getieddant are welded @fsa |qancentjatioe Rl Géd Pe

cross-1i nki ngﬁq%agent t herein. Subsequently, polypropylene 18 and a
phenol -t ype i | dant are added at a concentration of 0.2% by wei ght.

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 tfarget 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 flow rate during

25 the hydrogenation.



EXAMPLE 3: SEBS-3 The followng are introduced into a stirred reactor
(CSTR): 5 cycl ohexane (5,526 g) as the solvent, styrene (1,292 g of a 25%
by wei ght sol ution) and butadiene (10 m) as the co-nononers,
n-SutyIIithiun1as the prinmer and a polar nodifier (1, 2-diethoxypropane) at
a dgufficient concentration (200 ppm) to {gach the target vinyl and bl ock

| evel s. The polynerization is allowed to take place at a tenperature of
65C, with the 10 total tine of the step never being greater than 30

m nutes, controlling the tenperature peak associated with the

I i zati Wﬁ@ ' rzat st = ded,
Blcj)t ;g:eglnéa( |6$ is added to the |r g%k%':’b%:a éd; 'r]ﬁ'""t?gﬁ‘??w‘éﬁzigt.s%ﬁsfg”; :JO\?\Bd

to take placeq $@ferie (%8 determ ned3pg 10 m nut eg 3afg er the pagBMUM
tenperature peak. Once the 15 polynerization of butadiene is|conclude t he

coupl i ng agentStysne loakt et rachl orj 98 is added il 978 nol ar rpd®d4 of 0} 3

W th respect [to—active Hthtumand—the—coupHng ton—ts—paligwed—tp take
pl ace at a ter%'@yré(:]}e}re range bet Wee%e'goc- 90C for ?g i nut es. @I sequept |y,

the living chahpgrogeRafi®t (Ppat ed Dygg gcor porating gg rot on- dpgpry substance
(BHT) into the 20ré&action nedium Once thelterm nation|step is

conpl et ed, t heMpyt®-Ggenttémn CA1Belr 184,A8d i n t he | 3488t e of | 469.288ni Lm
net al | ocene Cﬂlt al yst [mmol catal ysf/100 g butadi ¢gne ratio: 0f45],
controlling t i erature (90C),| the pressure (10 kg/cn2) and the
hydrogen consiufgihiiy fohPW rate durfng 25 the hydragenation. | &8 SAVPL

Ref.erence 1 ReferenCce 2 SEBS-3 Styrene (%9 31.3 30.6 30.5 Styrene bl ock
99.J8 97.6 96.ANwibranches 36. 4 - - 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 | 55 48 50

(%)

100°C-22h-25% deflection
VULCANIZED COMPOUND: SEBS (100)phr + PP(28)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 (CSTRY):

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



38.9 40.2 Hydrogenation (% 99.8 99.5 97.7 Mx10-3(ctesC416 |inear) 184,167
346, 000 469,938 Coupling (%9 No. branches -- -- -- -- 68 3.4 BV-5% (cps)
BV- 10% 2, 000 cps 465 294 NON- VULCANI ZED COVPOUND: SEBS (100) phr + PP
(2§)phr + O L (100) phr

20

(ditetrahydrofuryl propane) at a sufficient concentration (100 ppm) to reach
the target vinyl and block levels. The polymerization is allowed to take
place at a temperature of 60°C, with the total time of the step never being
greater than 30 minutes, controlling the temperature peak associated with
5 the polymerization of styrene. Once the polymerization of styrene is
concluded, butadiene (699 ¢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 polymerization of
butadiene is concluded, styrene (685 g of a 25% by weight solution) is
) 10 incorporated. Once the different monomers have been sequentially
incorporated and the styrene-butadiene block copolymer synthesis steps
have been compieted, the living chains are terminated by incorporating a

proton-donor substance (BHT) into the reaction medium.
Once the termination step is completed, the hydrogenation is
15 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.



Conpr essi onResi stance (% 100C-22h-25% defl ecti on 55 48 50 VULCAN ZED
COVPOUND: SEBS (100) phr + PP(25)phr + O L (100)phr + PEROXI DE (3)phr +TAIC

(3) phr Conpressi on Resistance 100C 22h-25% defl ection 41 30 44 In
order to prepare the different fornu ations, the rubber is first physically
m)<ed with the oil, reserving a control bed quantity of said oil if the

mxture is to be vuI cani zed, in order to disperse both the cross-linking 5
agent and the cross-linking co-agent therein. Subsequently, polypropylene
and a phenol -type ant i oxi dant are added at a concentration of 0.2% by

wei ght . EXAVM EBS-4—TFhe—fott+ow od 1

react or (CSTR?RMJP(J'%yd ohexane (5, 680 3:{&'3@6'}(‘#1 Béﬁ?rje%%}yjeénﬁeg$g85 g of
a 25% by weight solution) as the nononer, n-butyl I phium as the prinmgr and
a polar nodifier 20 (ditetrahydrofuryl propane) at a sufficilent

concent rati opStyree (¥ to reach the taﬁb%t vinyl aR8.8lock I|&ddts. The
polyrrerizatlbo—n—z—‘ﬂ—!—@muwtar\c ptac a—tenpe eof 686 <wth the
total time of VI (§ ep never being grec:?%% t han 30 g?;%jut es, §§t§ol liing the
tenperature pRglrsyeraGbAi®y W Ih 5 The geBynerizatiog ®f styn@geg Onge t he
pol ymeri zati pn”of "styrene (s _concluded, butadiene (699 g)..isladded tg the

reactor and N@%&ISE]B& zatl on |s al | oweld# 187 t ake pBABHU0or a3toﬁn4927

det er m ned as Htes—after—the—rex "n"perat e peak ace—the

pol ynmeri zat i Jﬁvl$/°b(;9f’§h| ene i s concl ud %\'7 @P rene égé g of a“25% by [wei ght
sol ution) is|10 incorporated. Once the[globd)@‘pgnt npnoner s have been
seguential l ylincorporated and the styrene-butadi ene bl ock copal yner

syAt hesis st epOMMIE GANZEBNGOMRAUNDSERS (LPMar s PR 25)8brim&ed by
i ncor porating fpcg Eon donor substance (BHT) into the reaction nediump Once
t he term nat 6 P p is conpleted, the hydrogenation is

Compression Resistance (%) 55 48 45
100°C-22h-25% deflection
VULCANIZED COMPOUND: SEBS (100)phr + PP(25)phr + OIL (100)phr
+ PEROXIDE (3)phr +TAIC (3)phr

Compression Resistance 100°C- | 41 30 26
22h-25% defiection

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
mixfure 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.



15 perforned in the presence of a titanium netall ocene catal yst [ mol

catal yst/ 100 g butadiene ratio: 0.45], controlling the tenperature (900,

the pressure (10 kg/cnR) and the hydrogen consunption flow rate during the
hy\sirogenation. 21 SAMPLE Reference 1 Reference 2 SEBS-4 Styrene (%9 31.3
30

6 32.5 Vinyl (% 36.4 38.9 53.6 Hydregenation (% 99.8 99.5 99.6 Myeak
SEBS 184, 167 346, 000 303, 427 BV-5% (cps)

CLAIMS

1. Elastomeric thermoplastic composition characterized in that they
have compression resistance at temperatures between 20°C and 100°C,

5 comprising hydrogenated styrene-butadiene block copolymers, where said
copolymers are characterized in that they are linear or radial, with 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.

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 5. 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



BV-10% 2,000 cps 465 52 NON- VULCANI ZED COVPOUND: 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 prepare 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 bot $ham87%ro0ss-1inking 5 agent and the 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

t her nopl ast i @. compsdtb@inicC hlagrasdgastite conpdditidn tdweycldienez canmelmsion
resi stance at tenperatures between 20C and 100C, 5 conpri sing hydrogenated

st yr ene- but adPEWEISHIGck hydiraepmiacs, whaeae-balagienshol PIRAks afPAWAPEDt eri zed
in that they gbediby iﬁ”th%qg@k’in%ﬁgiﬁevb&wqeﬁowmtaﬁé %Sﬁy“@w 60%
n Ve % a no o

and a styrene conte et ween o an ecul ar wei ght et ween
200, 000 and &igKIOST landdiene iasdheirinorfy messmehahttz0styepe. eridDblo2ks.

El ast onmeric thernoplastic conposition as clainmed in claima1,
8. Elastomeric thermoplastic composition as claimed in claim 1,
combrising a hydrogenated styrene-butadiene block copolymer,
, ) 10  characterized in that it is radial, has a vinyl content of less than 45%, a
molecular weight of between 420,000 and 575,000, 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



conpri si nghydr ogenat edst yr ene- but adi enebl ockcopol yners, characterized in
that the vinyl content is |ess than 45% 153. El astoneric thernoplastic
conposition as clained in claiml, conprising hydrogenated
st%rene-butadiene bl ock copolynmers, characterized in that they have a
molJecul ar wei ght of between 420,000 and 445, 000. 204. El astoneric

t hernopl astic conposition as clainmed in claim3, conprising hydrogenated
st yrene-but adi ene bl ock copol yners, characterized in that they have a
mol ecul ar wei i§ign 810 ¢rpd. ween 420, 000 and 475, 000. 255. El astoneric

t her nopl astic conposition as clainmed in claim1,

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

that they have2a viHydesgdnated linees drheuidiOftyrpe-bitadienst biwek i copolymer
t her nopl astic conposition as clainmed in claim13,

: 1 1) .30

conpri si nghydihé§dnay dersthtanedphy aanienenpelymesizaligmalfsa Rlrgk Lapolmey in
that the gr - J LSeqt e ' 9 7.
el ast omer 1t RO RSy S PERIIE R0l E U richoliey Hideisfina e bOffgdEd
tC(r)]_rrt)rit?]i nghyddi@gena{oadgtetrrblmk,gagg/dsmmd ! (;enk(t?d:dgerml ti_en;htﬁhalltm:ter':negl_r irged in

a ey incorporate between 0.4% an 0 ot a | . i ene as
the minori ty fmam %;v'nw%sogkc?ﬁeﬁ@w&aafgé/ma m%e%rgweta%épfj Eef:’veen o

ernmopl astic ' | - ing a hydrogenate
Styr ene- but ad SO0 hEL 0,000 R ATfsgoRiy bhieRt et 0D S hat it 15 radi al
has a vinyl content of |ess than 45% a nol ecul ar wei ght of between 420, 000
and 575, 000, g?d a,yiscosity of |ess th%n 30 CRS. % El astoneric .
Chok nopl a1 T donpdbeFPaRaba CPUTSREIDMACIENS: RISEK seRQDEF oihamed in
hydrogenat ed gfayth@RechiftReE R iRtRSItheANR) LBRfent BBESHA 48%d in that it is
| i near, has a vinyl content of |ess than 45% a nol ecul ar wei ght of between

200, 000 and 240,000, a viscosity of less than 100 cps and, noreover,

oo eyt o il "B 490 biBart bt ChodihRY 80 il
claim 12, characterized in that it has a molecular weight of between

15 420,000 and 575,000.

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.



20 10. El astoneric thernoplastic conposition as clained in claiml,

conpri sing a hydrogenated styrene-butadi ene bl ock copol yner, characterized
inthat it is radial, has a vinyl content of |ess than 45% a nol ecul ar
mehght of between 420,000 and 575,000, a viscosity of |ess than 25 300 cps
and, noreover, incorporates between 0.5%sand 1% by total weight of

but adi ene as the mnority nononer at the styrene end bl ocks. 11.

El ast omeric thernoplastic conmposition as clainmed in claiml1, conprising a
hydr ogenat ed styrene-but adi ene bl ock copol ynmer, 30characterized in that it

is linear, h a vj 0 % ecul aL.wey ght of
bet ween 300, 0 anfc-j%&g@%g%w&}ﬁggg%ﬁé\%@ép%%{%@é|(9gg§|);ﬁgéz{ ?Eaﬁé%%d ggs
12. Hydr ogenatctainl HReaha@ctarzddaih by iteisdineat, athisca e}l @oitard afl batweenhat  may

be obtai ned by anignic polynerization of a bl ock copol . 5 conprising at
| east two ar %%T@%M fAymo WeE%ﬁsbﬁw&eBn%OQJ%ﬁﬁﬁfgéo&o néSoAoner

bl ock, ang sqp%ﬁg%tf%%é}qhggq%td n; characterized in that it has a vinyl

content of less t a nolecul ar wei ght of between 200, 000 and
600, 000, and a viscosity of |less than 300 cps. 1013. Hydr ogenat ed

styrene-but adj ene pl qck copolyner as clained . in claim12, characterized in
That the vi 0 conPUtoaebarh ShRas uladiens btk igehobisresqcaied in
styrene- but adligie 15! RRLrABBIOUTR tf i€ iflofictaldh BERIdENLA.4% hiHROYPEyzed TN
that it has a nol ecular wel ght of between 15 420,000 and 575, 000. 5.

Hydr ogenat ed tetairweight uif aelitadienil as ktheomatoyite masorobaiatettiei stycsre ent4,

ch racter1i zedqli nkthat it has a nol ecul ar wei ght of between 420,000 and

473, 000. 9o hige SHydrogenat ed styrene-but adi ene bl ock copol yner as cl ai ned
in claim12, characterized in that it has a viscosity of less than 100 cps.
17. Hydrogenated Styrene-butadi ene bl ock copol yner as clainmed in 25cl aim

12, charact erdked liydroganatere stisghe-butadiens ide@n £opelymer aguelained oin
greater than 979 1 nat St.yr r i I r as
o eater £ At 20" ConrAbdEPRATALHH R AR MARCHVERT SPhREoF 0
content of | ef5%t Bamolecular weight of between 420,000 and 475,000, a viscosity of
15  less than 300 cps and, moreover, incorporates between 0.5% and 1% by
total weight of butadiene as the minority monomer at the styrene end
blocks.

22. Hydrogenated styrene-butadiene block copolymer characterized in
20 thatitis 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.



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-butadi ene bl ock
copolynmer as clainmed in claim12, characterized in that it is linear, has a
vihyl content of between 50% 55% a nol ecul ar wei ght of between 300, 000 and
35b 000, and a 5viscosity of less than 32§80 cps. 20. Hydrogenated
styrene-but adi ene bl ock copolyner as clained in claim12, characterized in
that it incor orates between 0.4% and 2% by total weight of butadiene as
the minority2fonorethed asclaimade e claim 29bwheks the plastiqizer Apamtie @
styrene-butag ﬁgﬁ'R|§Ck copolynmer as clainmed in claim?20, characterized in
that it is r&d s a vinyl content of |ess than 45% a nol ecul ar wei ght
of between 420,000 and 475,000, a viscosity of 15 less than 300 cps and,
nor eover, |ncorporates bet ween 0. 5% and 1@6by total l?’llgﬂ%ht of butadlene as

the m nori ty2Renordethed anhelakned imelain@3pnbekain a vy fsReRtand
styrene-bgta C terized in 20 that it is Ilnear

has a V|n§l ggﬁ%@%?|8§%Pé§§9#%W§% 0qbgﬁnolecular wei ght of between 200, 000
and 240,000, a viscosity of Iess t han 100 cps and, noreover, incorporates

bet ween 0. 5% and 1% t ot aj ht of di ene as, the nlnorlt nononer at
the styrene (é%d bIMO@ %C@B'n% 'Fn&l?"@ff) rﬁlth% VW?@”E?@HBB&%”%W aq

clainmed in apy, yg%ilc |e%)ﬂ§e %S@ééd;groﬂbb&hnﬁﬂ) rdﬁﬁamﬁg Nlrﬁeﬁﬁpyﬁ\(ﬂﬁ as

clainmed in an I"al s a ther astic resin, | ast i ci zer
agent and a dusdpéroxghexafé. 25. Met hod as clalned in cIa|n123 where the
pl-asticizer agent is a paraffinic oil. 26. Method as clainmed in claim

3/ wherérn a vul cani zation agent and a 5 vul cani zation co-agent are al so
m xed. 27. Mg hodvathdd a4 BRSmEA if lcRifm '263 ww\é}@rtﬁetmuﬁ:a\m&eq@nléoaag@ﬁt iggent is
an organi ¢ peroxide selected fromdi cunyl peroxide and

2, 5- di et hyl 2, gwifi-funstiopabevioyly) mexamer, 1prefe@bliywetrigdylisecyandiated orn cl ai m
26, where th ani at i is a nmulti-functional vinyl nonomner,
preferably t??%%y@ éﬁ%?ﬂ%JP%ﬁﬁ%g&%Frlethylene gl ycol di methacryl ate.

1529. Product obtained by the injection noulding or extrusion of a

conposition as clainmed in any of clains 1-11.
15  29. Product obtained by the injection moulding or extrusion of a

composition as claimed in any of claims 1-11.



