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comprising a layer of the composition and a layer of some other
material, and to ahot-melt adhesive comprising the composition.
More precisely, the invention relates to such a thermoplastic
polymer composition with high flexibility, high elasticity and
good mechanical properties, of which the hot melt firmly
adheres to various materials to give smoothly and in a
simplified manner, laminates comprising a layer of the
composition and a layer of some other material through hot-melt
adhesion therebetween, to a laminate comprising a layer of the
composition and a layer of some other material, and to a

hot-melt adhesive comprising the composition.

Description of thé Pridr Art

Recently, block copolymers comprising styrenic polymer
blocks and dienic polymer blocks (hereinafter referred to as
"styrene-diene block copolymers"”) and their hydrogenates have
been being widely used in various fields as one type of
so-called thermoplastic elastomers, as having rubber
elasticity at room. temperature while being plasticized and

melted under heat to give shaped articles with ease and as



so-called thernoplastic elastoners, as having rubber elasticity at
roomtenperature while being plasticized and nelted under heat to give
shaped articles with ease and as - 2-
havi ng wel | - bal anced flexibility and nechani cal properties. As one
typi cal exanple of their applications, nenti oned are | am nates conpri sing
a |layer of such a styrene-di ene hl ock copol ynmer and/.or .its hydraqgenate,
and a | ayePa¥ %r@%gq;an%ﬁ&p%i YE% F‘Fﬁ hapdced PERPREtdeshave
been bei ng wi dely notic s high vaI e-added pr.oducts, since they have
a good feel, shdtk°RAs&¥B SP i ¢ % F}’E’léﬁt?ti Psrafentdoned ng

functions beca se.of .the flexj I|ty ndthe elasticity of, the_ layer of
the styrendXf cARLIPALER %?}?R)‘F%Je‘?g a Lagesof sachy3 & e bt]-ﬁ’é’kl ayer
of hard reS| N d/ or tal, _has shape-retaining fynctions, reinforcing
abi 11ty andoPITIRETy AUHAT o PUSTAGEMRER- PRY A S5iesdon: Bard, so5d:

devel oped and, jri ed V\?I ch |ncI usre, f.qr exarrg%_ variQus parts of cars
and trai ns [PLsMeRR runﬁﬁf’eﬂﬁ s ti}%’?ﬁ eteRiAdLLE hays cReenopring: | ng,
pillars si_st S; rio pstructjon materials_such as doors
and wi ndow 41% C\Hﬂ%glug % Lﬁcﬂe é@@?él?%ﬁﬁ?%ﬂﬁé‘s“% eé’shﬂﬁet ches
and grips;
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mel t - adher %an%age -resisting functions because of the flexibility and the
elasticity of the layer of the styrene-diene block copolymer
and/or its hydrogenate while the layer of hard resin and/or
metal has shape-retaining functions, reinforcing ability and
fixing functions. Using them, various products have been
developed and tried, which include, for example, various parts
of cars and trains such as instrument panels, center console
boxes, door trims, pillars and assist grips; various
construction materials such as doors and window frames; various
parts of electric appliances such as switches and grips;
plaster casts for medical use, etc.

However, as being poorly polar, styrene-diene block:
copolymers and their hydrogenates can be melt-adhered to or
melt-integrated with poorly-polar plastics which are similar
to them in kind, but are difficult to melt-adhere to
highly-polar plastics andmetals. Accordingly, where they are
laminated with highly-polar materials to give composites,
employed are mechanical coupling methods in which both a layer
(part) of the styrene-diene block copolymer and/or its

hydrogenate and a layer (part) of plastic and/or metal are
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melt-integrated with poorly-polar plastics which are simlar to themin
kind, but are difficult to nelt-adhere to highly-polar plastics and
nmetal s.:- Accordingly, where they are lamnated with highly-polar materials

to give conposites, enployed are nmechani cal coupling nethods in which both

a layer (part) of the styrene-di ene bl ock copol yner and/or its

hydr ogenate_and a | ayer (part) of plastic and/or netal are
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are formed to hﬁve cau[%I abl e engagi ng neans_are problematic in that nolds
with conpl %58 eBoRErH:together H@%&s%ﬁ@ef@%ffﬁﬁﬁmnﬁopﬁé§9 REARS .afF t he
formation of, sugh | ds_takes a lot of time while requiring nmuch |abor to
t her eby inC‘Flé%f%c‘?ﬂ‘e)bm&ﬁiﬁﬁﬁc‘PPB]PP@%s‘Pg,uﬁﬁﬂgt pdhegh¥egoupl ing of the two
engagi ng neans re‘gui res conplicated gger ations. The | atter nethods

of using adhesi VESWEYRT | he SrEPeEMeERods Whewre theolvwpclayers d@aTtidhat ed

steps of previousl reparin the two | ayers arts) followed by bondin
theﬁ1 | at eP %? %[J?H%/eg tg ahaveg couplable er%/gagirggp mearzs are proble¥natic g

in that molds with complicated structure are necessary for
forming those means and the formation of such molds takes a
lot of time while requiring much labor to thereby incrc-_;ase the
production costs, and that the coupling of the two engaging
means requires complicated operations.

The latter methods of using adhesives are also problematic
in that they require complicated steps of previously preparing
the two layers (parts) followed by bonding them later on, that
poorly-bonded composites are often produced, and that organic
solvents to be in adhesives often have bad influences on the
working environment and even on the global environment.

Given that situation, wvarious techniques for improving
the hot-melt adhesiveness of those thermoplastic elastomers
of styrene-diene block copolymers and/or their hydrogenates
have heretofore been proposed. As the prior art, for example,
known are @ compositions with hot-melt adhesiveness
comprising a styrene-diene block cop_olymer or its hydrogenate
and a thermoplastic polyurethane elastomer (see Japanese
Patent Application Laid-Open No. 6-107898), @ thermoplastic

elastomer compositions comprising a thermoplastic elastomer
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poor | y-bonded conposites are often produced, and that organic solvents to
be in adhesives often have bad influences on the working environnment and

even on the gl obal environnent. G ven that situation, various

techni ques for inproving the hot-nelt adhesiveness of those thernoplastic
el astomers of styrene-diene bl ock copol yners and/or their hydrogenates
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strength, W%oﬁ%éf&-éﬂ@ﬁ 1@3_ t?_@lggifgsgl s to be lamnated with the
However, the prior art of @ is problematic in that the
compositions could not have good adhesion strength, depending
on the type of the materials to be laminated with the
compositions, and that the resulting laminates (composites)
do not always last long. In addition, since the melt
dispersion of the styrene-diene block copolymer or its
hydrogenate and the thermoplastic polyurethane elastomer is
poor, the'compositions comprising those two components are
often blends of the two components as poorly dispersed to have
large grain sizes and thgrefore the shaped articles of the
compositions could not have good mechanical properties. |
The prior art of @ is also problematic in that the
compositions could not have goo-d adhesion strength, depending
on the type of the materials to be laminated with the
compositions, and fhat the resulting laminates (composites)
do not always last long. In addition, the shaped articles of
the compositions are poorly released from the molds and the

dies used in melt-molding them, for example, through injection

molding, and the producibility of the articles is poor.
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conposi tions, and that the resulting | am nates (conposites) do not always
| ast | ong. In addition, since the nelt dispersion of the styrene-di ene
bl ock copolynmer or its hydrogenate and the thernopl astic pol yurethane

el astonmer is poor, the conpositions conprising those two conponents are
often blends of the two conponents as poorly dispersed to have  large grain
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Therefore, the compositions comprising those two components

are often blends of the two components as poorly dispersed to

have large grain sizes, and the shaped articles of the

compositions often have poor mechanical properties. In

addition, when the compositions are melt-molded to give shaped

articles, for example, through injection molding, the

dispersed phases of the compositions will be further thickened

due to the shearing force applied thereto during melt-kneading

them, whereby the mechanical properties of the shaped articles

are much more worsened.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a
thermoplastic polymer composition comprising, as the
essential component, a thermoplastic elastic polymer
component that comprises a block copolymer having polymer
blocks consisting essentially of an aromatic vinyl compound
and polymer blocks consisting essentially of a conjugated diene
compound, and/or a hydrogenate of the block copolymer. For

example, the thermoplastic elastic polymer component of the
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et hyl ene-al kyl (nmeth)acryl ate random copol yner is poor. Therefore, the
conpositions conprising those two conponents are often blends of the two
conponents as poorly dispersed to have large grain sizes, and the shaped
articles of the conpositions often have poor nechanical properties. In
addi tion, when the conpositions are nelt-nolded to give shaped articles,
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Another object of the invention is to provide a laminate
comprising a layer of the thermoplastic polymer composition
and a layer of some other material.

Still another object of the invention is to provide a
hot-melt adhesive with good melt adhesiveness, comprising, as
the essential component, a thermoplastic elastic polymer
component that comprises a block copolymer having polymer
blocks consisting essentially of an aromatic vinyl compound
and polymer blocks consisting essentially of a conjugated diene
compound, and/or a hydrogenate of the block copolymer.

In order to attain these objects, we, the present
inventors have assiduously studied. As aresult, we have foundl
that, when a thermoplastic elastic polymer component which
comprises a block_ copolymer having polymer blocks consisting
essentially of an aromatic vinyl compound and polymer blocks
consisting essentially of a conjugated diene compound, and/or
a hydrogenate of the block copolymer is blended with a specific
block copolymer having polymer blocks consisting essentially
of at least one compound selected from aromatic vinyl compounds

and olefinic compounds, and polymer blocks having a structural

This Sheet Has Been Replaced

R




melt adhesi veness to be able to firmy and easily adhere in melt to

various materials, wthout interfering with the intrinsic properties of
t he bl ock copol ynmer constituting it, such as the intrinsic elasticity,
flexibility and mechani cal properties of the block copol yner.

Anot her object of the invention is to provide a lamnate conprising a
| ayer of the nd a_l ayer of sone ot her

S_Qeém) | astjc pol ymer conposition

material . Um %’ff‘f?d at bepstio qﬁnémﬁﬁvgﬁf’mﬂri%c?@‘b\‘%@¥ del™h
-hot-nelt adhesive w.th good nelt adhesiveness, conprising, as the :
essenti al cﬁnﬁé’i‘?&}\tgica HeldopFaehi @l etaftivol §H§F‘“°Q&%ﬁ$l’r€ntpq]ﬁﬁ‘!er
conpri ses a_bhl ock gol ner. _havin aol ynmer bl ocks consisting essentially
of an arom??@p9ﬁﬁ§g B °£rﬁ"g‘&1§ﬂg¥lef§#88l€‘sﬂ REASI IR VRGLEUSARRLAT | v of
a conjugat ed_di ene_ conpound, and/or a hydrogenate of the bl ock copal ymer.
In order to%ht P&Pﬁpﬂiég}; M e ,sv\%:;:rgﬁéeﬁpgg@npf itRRentegteqapd the

assi duousl y_st udi ed. a result, we have found that, when a thernoplastic
el astic pol Q?rﬁe?rigﬁpoﬁgn?n%i ef thgnparexialsycarkbeopbitaiBednavi ng pol yner

bl ocke consi st | 48 S3EhteR: 14e reF adaaerod thbnctoanMIThELoR AT dn &
hydr ogenat e_of _t he bl ock copol r is blended with a s ecific, bl ock
copol ymer h%g?ﬁbnﬁﬁlwmﬁ%ﬁsp§ﬂcﬁés§ emn iE‘PIV?e Jihemartagtishe
compound SSLetkEde ALALATRLA Vi SUPOUS  SRSpShELLE® ST
composition and improves the melt adhesiveness of the
composition.
| We have further found that a laminate as produced through
hot melt adhesion of the thermoplastic polymer composition to
some other material has high adhesion strength (peeling
strength), and that, while it is used or after it has been stored
long, no interlayer peeling occurs in the laminate.

We have still further found that the thermoplastic polymer
composition is effectively used as a hot-melt adhesive for
adhering various materials to each other. The hot-melt
adhesive comprising the thermoplastic polymer composition is-
elastic, flexible and shock-absorbable (cushionable) by
itself. On the basis of these findings, we have completed the
Present invention.

Specifically, the invention provides a thermoplastic
polymer composition comprising: |

(1) 100 parts by weight of at least one thermoplastic

elastic polymer (I) selected from block copolymers having

polymer blocks (A) consisting essentially of an aromatic vinyl
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-7- unit derived fromat |east one of (meth)acrylic conpounds, in a
specific ratio, then an elastic, thernoplastic polyner conposition
capable of firmly adhering in nelt to various polar or non-pol ar
materials irrespective of the degree of the polarity, if any, of the
material s can be obt ai ned. In addi tion, we have also found that the
addition of an olefinic polyner and/or a processed oil to the

t her nopl ast FEMPEBRYNBRA cRPTESE | Beeke r Rrconwlshipgmssantiglinhof a
conposition and inproves the nelt adhesiveness of the conposition.

We have furFﬂBﬂuggEﬂé thanecomprinte 88dpEBairchYORPEaBAteRot 2RME] t

adhesi on of the thernoplastic polyner conposition to sone other materi al
has hi gh adhesi 0f23tF%a®Bnte fScPrEYS Y wedght) of i logk copplymer ((L1) ysed
or after it _has been_stored |on no interlayer peeli ngg_occurs in the

| ani nat e. havin%p%melgthlmckf-mﬂmeponaaﬁ&ipsapssﬁetiﬁ FoRf &k ileasH yner

conposition is effectively used as a hot-nelt adhesive for adhering
various nat @RPalcomRowthSeleeted fhom naromabic My veompaprdsi 884 he

t her nopl asti ¢ E(_)| ymer conposition is elastic, flexible and .

shock- absor Bi8FERLEusAPBRABRES . pyandt sPPAYMER t RIOSKS s (BY) + Re¥dng n@ ngs,

we have corrgl eted the present _invention. Specifically, the invention
provi des a FRBERLpREIPREL Wit Aerivedfgm PGnl%ﬁgPinﬁ of:(meth) acryjlimg
parts by weight of _at | east one thernoplastic elastic polynmer (1) selected

from bl ock €EPBPYAEFs havi ng

The invention also provides a thermoplastic polymer
composition comprising;

(1) (1) at least one thermoplastic elastic polymer (I)
selected from block copolymers having polymer blocks (A)
consisting essentially of an aromatic wvinyl compound and
polymer blocks (B) consisting essentially of a conjugated diene
compound, and their hydrogenates,

(2) a block copolymer (II) having polymer blocks (C)
consisting essentially of at least one compound selected from
ai'omatic vinyl compounds and olefinic compounds, and polymer
blocks (D) having a constitutional unit derived from at least:’
one of (meth)acrylic compounds, and

(3) at least one of olefinic polymers and process oils;
the composition (i) being characterized in that;

(ii) it contains from 5 to 95 parts by weight of the block
copolymer (II), relative to 100 parts by weight of the total
of the thermoplastic elastic polymer (I) and at least one
selected from olefinic polymers and process oils, and

(1ii) it contains from 10 to 500 parts by weight of at

_——
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pol ymer bl ocks (A) consisting essentially of an aromatic vinyl

- 8- conpound and pol yner bl ocks (B) consisting essentially of a

conj ugat ed di ene conpound, and their hydrogenates, and (2) from5to
95 parts by weight of a block copolyner (11) having polymer blocks (C
consisting essentially of at |east one conmpound selected from aromati c

vinyl conpoussstade oF didHinicOpBayRess and ﬁfbbﬁaﬁé %Pacry Riti\?é/ !

constitutional unit derived from at | east one” of corrpounds

The i nventipgo aﬂéﬂ:spleVWGQQhﬁ 6@%@%@%@1&%&@&1&9%%%{9{5 (I).

conpri si ng; (1) (1) | east one thernoplastic elastl mer” (1)

sel ected from bl pgk f@@@ﬁﬁ@ﬁsﬂi}?ﬁﬂé&g wms%m@?ﬂ@% idY¥ a

essentially of an aromatic vinyl conmpound and

consi sti ng Pagepiofothy thlermoplRistdat mipf 3¢
hydr ogenat es, ¥ (2) a blog)(clk copo ﬁdlﬁhgfl%lo) havﬁgwﬁp%?ﬁﬂéaﬂg?o&gi (@)

consi sting ss@eatlayéy of Sbmé €hePNRa€OFPRYNI Sel ected from aromatic
vinyl conpounds ‘and ol efinic conpounds, and polymer blocks (D) having a

constitutional urhé idR/EnMAGH s8N atrdPasdr PRy ited HBALY ARVt W”ds

and (3) at | east one of olefinic polynmers and process oi
comprising the thermoplastic polymer composition mentioned

above.

As having good melt adhesiveness, the thermoplastic
Polymer composition of the invention can firmly adhere in melt
to various polar or non-polar materials irrespective of the
degree of the polarity, if any, of the materials. Using the
composition, therefore, it is éasy to produce, in a simplified
manner, laminates comprising a layer of the composition and
a layer of some other material, through melt shaping or any
other melt adhesion technigues.

Moreover, the thermoplastic polymer composition of the
invention is satisfactorily elastic and flexible. Therefore,
laminafes at least partly having a layer of the composition
on their surface are flexible and elastic and have a good feel,
and, in addition, they are highly safe because of their shock
absorbability and cushionability.

As having excellent characteristics such as those
mentioned above, the laminate of the invention which comprises
a layer of the thermoplastic polymer composition and a layer
of some other material is effectively used in‘ various products

of many applications, for example, in various parts of cars
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the conposition (i) being characterized in that; (ii) it contains
from5 to 95 parts by weight of the block copolyner (I1), relative to 100
parts by weight of the total of the thernoplastic elastic polyner (1) and
at | east one selected fromolefinic polynmers and process oils, and

(tii) it contains from10 to 500 parts by weight of at

9 - | easky ”‘Er?ipgeg{xhﬂ' &s :ﬁx Fare Qﬁ&fgsscgﬁiz%)éc%%ié’ %I(?]:Pes 100

parts by melg er nopl a astic poly
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adhesive conprising erno I on me
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conposi t I on O I on can vari ous polar or

non- pol ar ”FBf'nglﬁchFLr gsReckirye of the degree of thga polarity, if any, of
a

the materi donmposi tion, therefore, is easy to produce, in

lified t d
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workability, the thermoplastic polymer composition of the
invention is effectively used by itself in producing various
shaped articles.

The hot-melt adhesive.of the invention is characterized
in that it can firmly adhere in melt to various polar or
non~polar materials irrespective of the degree of the polarity, -

. if any, of the materials. Because of its goodhot-sealability,
the adhesive can be used in hot-sealing various materials. In
addition, the adhesive layer comprising the adhesive of the
invention is elastic and flexible, and therefore functions as
a layer capable of absorbing shock and stress. Accordingly,
the adhesive layer can well absorb any external shock or stres.s'
applied thereto, or can well follow any external movement,
without being broken. Thus having such a flexible and elastic
structure, the adhesive layer can maintain its good
adhesiveness.

The thermoplastic polymer composition of the invention,
which comprises the.thermoplastic elastic'pqumer (I) and the
block copolymer (II) and additionally contains at least one

of polyolefins and process oils, has much better shapability
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invention is satisfactorily elastic and flexible. Therefore, |am nates at
| east partly having a |l ayer of the conposition on their surface are
flexible and el astic and have a good feel, and, in addition, they are

hi ghly safe because of their shock absorbability and cushionability.

As havi ng excel | ent characteristics such as those menti oned above, the

| am nate of _t t.i.0 onpris t r mopl astic
pol ymer conﬁBgl tWQf\i‘ag’rng: ‘? ﬁ 09%61? ﬂ:ala Fé’@ﬁsve‘f? used
i n various uct s appllcations, for exanple, in various parts of
cars $a2965s° materTals. - 10- and trains such as

I nstrunent panels, center console boxes, door trinms, pillars and assi st
gri ps; various construction materials such as doors and wi ndow franes;

casts tor mod L SR RPN E:ﬁﬁ%ﬁ%ﬂ%@gvﬁr i oL
d flexibilit h t d ab d
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adhere in n%h%r&%p %E%g%§p8£ er compos1t10n of the invention comprises

at least one selected from block copolymers having polymer
blocks (A) consisting essentially of an aromatic vinyl compound
(hereinafter referred to as "aromatic vinyl polymer blocks
(A)") and polymer blocks (B) consisting essentially of a
conjugated diene compound (hereinafter referred to as
"conjugated diene polymer blocks (B)"), and hydrogenates of
those block copolymers.

The aromatic vinyl compound constituting the aromatic
vinyl polymer blocks (A) in the thermoplastic elastic polymer
(I) includes, for example, various vinyl aromatic compounds
such as styrene, o-methylstyrene, p-methylstyrene, o-
methylstyrene, m-methylstyrene, p-methylstyrene, t-
butylstyrene, 2,4,6-trimethylstyrene, monofluorostyrene,
difluorostyrene, monochlorostyrene, dichlorostyrene,
methoxystyrene, 1,3-vinylnaphthalene, vinylanthracene,
indene, and acetonaphthylene. The aromatic wvinyl polymer
block (A) may have either a structural unit comprising one of
those aromatic vinyl compounds, or a structural unit comprising
two or more of them. Preferably, the aromatic vinyl polymer

block (A) consists essentially of a structural unit derived
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non-pol ar materials irrespective of the degree of the polarity, if any, of
the materials. Because of its good hot-sealability, the adhesive can be
used in hot-sealing various materials. In addition, the adhesive |ayer
conprising the adhesive of the invention is elastic and flexible, and
therefore functions as a | ayer capable of absorbing shock and stress.

Accor di ngl yg,. ’gn§ﬁ§gg? |ve | ayer can well absorb any external shock or
stress app re can well follow any external novenment, w thout

bei ng br oken Thiite AV 131G 801 %ﬁﬁrﬁ%ﬁ B8 & tln%y é&ﬁ#ﬁiﬂrf mim)

adhesi ve | ayer can main |n Its go esivenes ernopl astic
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and workability an as nuc esl Veness
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Now, the invention is descri RePEF hunder
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copol ymers {@\yrididpi¥hot larger than 30 & by weight, more preferably
not larger than 10 % by weight of the block (A).

The comonomer includes, for example, ion-polymerizing
monomers such as 1l-butene, penfene, hexene, butadiene,
isopreﬁe, methylvinyl ether, etc.

The conjugated diene compound constituting the
conjugated diene polymer block (B) to be in the thermoplastic
elastic polymer (I) includes, for example, isoprene, butadiene,
hexadiene, 2,3-dimethyl-1,3-butadiene, 1,3-pentadiene, etc.
The conjugated diene polymer block (B) may comprise either one
or more of those conjugated diene compounds. Preferably, the
block (B) comprises either one or both of isoprene and
butadiéne.

The bonding mode of the conjugated diene compounds to
constitute the conjugated diene polymer block (B) is not
specifically defined. For example, for butadiene, it may be
polymerized at 1,2-bond and/or 1,4-bond to give a polymer block.
For isoprene, it may be polymerized at 1,2-bond, 3,4-bond

and/or 1,4-bond to give a polymer block. Any of those bonding

modes is applicable to the polymerization of the conjugated

diene compounds to give the blqck (B).
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bl ocks (A) consisting essentially of an aromatic vinyl conpound
(hereinafter referred to as "aromatic vinyl polynmer blocks (A ") and
pol ymer bl ocks (B) consisting essentially of a conjugated di ene conpound
(hereinafter referred to as "conjugated diene polyner blocks (B)"), and

hydr ogenates of those bl ock copol yners. The aromatic vinyl conpound
constituting th aro VIP @ks A Lin.t t her nopl.asti c
el asti cdpol ymaLem( ;m‘ﬁb? ‘anotrpedefg%ﬁ\h | t (G'-ué’ ] Q%ar Smnges
conmpounds uch as styrene, lerr]-ne S err
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contai n a M0k, ga AR WY ofnFbbAES Ut Bhbs 8% 046 SENBlo 6 HRHGHE

addi tion
constituting the unit may be in any of randomized, tapered or

partly blocked forms, or even a combination of two or more of
those forms.

The bonding mode between the aromatic vinyl polymer block
(A) and the conjugated diene polymer block (B) constituting
the thermoplastic elastic polymer (I) is not also specifically
defined. It may be in any of linear, branched or radial forms,
or even a combination of two or more of those forms, but is
preferably a linear bonding mode.

As examples of the thermoplastic elastic polymer (I)
having such linear bonding modes, mentioned are di-block
copolymers of A-B, tri-block copolymers of A-B-A or B-A-B,
tetra-block copolymers of A-B-A-B or B~A-B-A, and poly-block
copolymers comprising £five or more of A and B as bonded to each
other in a linear bonding form, in which A indicates the
aromatic vinyl polymer block (A) and B indicates the conjugated
diene polymer block (B).

Of those, preferred are tri-block copolymers of A-B-A for
the thermoplastic elastic polymer (I), as being satisfactorily

elastic and having good mechanical properties and good melt
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to the essential structural unit of an aromatic vinyl conpound such as
t hat nentioned herei nabove. The anount of the structural unit of any
ot her conononer, if in the block (A, is preferably not larger than 30 %
by wei ght, nore preferably not | arger than 10 % by wei ght of the bl ock
(A). The conononer includes, for exanple, ion-polynerizing nononers
such as 1-b ne, hexene, butadi ene, isoprene, nethylvinyl ether,
etc. %xgggjé%%?%%%f ed diene conpound constituting the conjugated

diene pol yrer b gekedElpig Dechd | hakBEEADBAShE G018 SBbhEaPO LK)

i ncl udes, for exanp _ rene, I ene,  hexa _ _
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oo S4B Pogs i 0 Yeaendt MBS SPARG, | 1416 MGGl Y 0
oyt oo PaPEAEE 10r) oS 82200, LEPHLBrLPhREIBH) ¥EChE il
-13 - diene polymer blocks (B) is preferably not smaller than 50 mol%,
more preferably not smaller than 60 mol%, even more preferably
not smaller than 70 mol%.
In the thermoplastic elastic polymer (I), it is preferable
that the proportion of the constitutional units derived from
aromatic vinyl compounds to the total weight of the non-
hydrogenated polymer (I) is from 5 to 75 % by weight, more
preferably £from 5 to 45 % by weight in view of the elasticity.
flexibility and mechanical properties of the polymer (I).
The molecular weight of the aromatic vinyl polymer block
(A) and that of the conjugated diene polymer block (B)
constituting the thermoplastic elastic polymer (I) are not'.
specifically defined. Preferably, however, in the polymer (I)
not hydrogenated, the number-average molecular weight of the
aromatic vinyl polymer block (A) falls between 500 and 160 ,000,
and that of the conjugated diene polymer block (B) falls between
2,500 and 400,000.
Also preferably, the number-average molecular weight of

the thermoplastic elastic polymer (I) not hydrogenated falls |

between 3,000 and 500,000, in view of the mechanical properties
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Where the conjugated di ene polyner block (B) conprises isoprene or

conpri ses isoprene and butadiene, it is preferable that the total of the
3,4-bonds and the 1,2-bonds of the nononers constituting the block (B) is
from1l to 95 nol % Where the conjugated di ene polyner block (B) has a
constituti onal unit derived fromtwo or nore different conjugated diene

d t t b
Ty of | 1E R SHMpdREO & I MR ey SEPERS BoLAd 2ryl T Y e
combi nation of H BRr€al ggégﬁéﬁiﬁr ﬁgiggt J@?e@%&%bﬁgtgﬂg GGt ween

the aromatic vinyl polynmer nj ugate I ene po yrrer

bl ock (B) %h"%?th‘ih'e ont%tﬁh%i@%aﬁhécﬁi E*EI:&&BH'&’&W oF s‘t%nﬁ dIa' S0

speci fical | fine I'n any |near branc

I)?(ra?zr abIO;/ @aﬁ{hr}?afé}ﬁlnﬂgl ng rm?ije]E %ﬂeﬁi%(gén%#égég éfér%ﬁ{' hg&rmz)f astic
el astic pol yrrer Ad %he?ﬂé a§uﬁg H@%he%@%l%@t@?if ﬁtﬂ&r@ge&aé%)

di - bl ock copol yners tr|- ock copolfynmers o

tetra- bl ockn0R0lvdErie CE:; %&é‘ B% %@ sA8H Qﬁ' "8?%8951 G2BApKT™ ' ©

conprising fi've or nore A an d to eac in“a [rnéar

bondi ng f ordBrddiAh |§Po@p§nd|e§,y,§s rgqﬁtl *z&é((s)g%l“%er % (A

and B indicates the conjugate i ehe po yner ho se,

preferred afdaddird¥ QHaiGPRAUMMEID Lfarfy B ixprlté NhoidGh{®P! A34ig, el astic

polymer (1), as being satisfactorily elastic and having good nechani cal
properties and gRAhJE For producing the thermoplastic elastic polymer

(I) are not specifically defined, and the polymer (I) can be
produced iﬁ any known conventional methods. For example, it
may be produced through any of ionic polymerization such as
anionic polymerization or cationic polymerization, single-
site polymerization or radical polymerization.

In anionic polymerization to obtain the polymer (I), for
example, an aromatic vinyl compound and a conjugated diene
c_:ompouﬁd are successively polymerized in an inert organic
solvent such as n-hexane or cyclohexane, using an alkyl lithium
compourid as the polymerization initiator, to give a block
copolymer having a desired molecular structure and a desired
molecular weight, to thch is édded ethylene oxide or propylene
oxide, and thereafter an active hydrogen compound, which may
be selected from, for example, alcohols, carboxylic acids and
water, is added to the reaction system to terminate the
polymerization.

Preferably, the block copolymer as obtained in the manner

mentioned above is hydrogenated in an inert organic solvent
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-14- adhesi veness. Preferably, the unsaturated double bonds in
the conjugated diene polyner blocks (B) constituting the thernoplastic
el astic polyner (lI) are partly or conpletely hydrogenated, since the

t hus- hydr ogenat ed polynmer (1) has good heat resistance and weat her
resistance. In the hydrogenated polynmer (1), the degree of hydrogenation

50 ol o S SRS TR Ty eseehatlon SRR AG de et o, "
0 1S or of APATL meTRE ko btads B APGEbUBRATEL S aRls PRI | L
L;gpqoggagpg%j& po é.y]'lrnngdrI }(:‘?;m?gn?fo?n%t Pg t7gt 0a/<|) b\;\/e:/\glh'éh;)f Fnr;(raenog; eferably from
oroper i es of < hehol Joek (opoIsRsl QL) ThpTen i LARE I HSFPRITEEIR U
conet i but | S YTSE Corile UL W 12le (RSB gRTAR SNk el
nurer - aver S T L A Tor - the LT Lk ol DGR Hond

falls bet wearomdi @RA nA0 colBBunadNdndGie Pini Ecopbtitd ey SRS yRRLY Ter

bl ock (B) falls between
blocks (D) having a constitutional unit derived from at least

one of (meth)acrylic compounds.

The polymer block (C) constituting the block copolymer
(II) may be composed of an aromatic vinyl compound alone, or
an olefinic compound alone, or both an aromatic vinyl compound
and an olefinic compound, or at least one of an aromatic
compound and an olefinic compound as combined with a mihor
amount of any other comonomers. It is desirable that the
polymer block (C) consists essentially of an olefinic compound,
since the thermoplastic polymer composition comprising such
block copolymer (II) has better melt adhesiveness.

Where thé polymer block (C) comprises two or more monomers |
of an aromatic vinyl compound and an olefinic compound, the
bonding mode of those monomers may be in any of randomized,
tapered or partly blocked forms or even in a combination of
those forms.

The aromatic vinyl compound capable of constituting the
polymer block (C) includes, for example, various vinyl aromatic
compounds such as styrene, a-methylstyrene,.B—methylstyrene,

o-methylstyrene, m-methylstyrene, p-methylstyrene, t-
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2,500 and 400, 000. Al so preferably, the nunber-average nol ecul ar

wei ght of the thernoplastic elastic polynmer (1) not hydrogenated falls
bet ween 3,000 and 500, 000, in view of the nechanical properties

- 15- and the shapability and workability of the polynmer (I).

The nunber-average nol ecul ar weight as referred to herein I S obtained on

the basis qfydpscpldfeat gfgwmétﬁ&ggeﬁgne,potnxmgﬁego%%%% gel

pernmeation ¢ graphy

t her mopl aStdffﬁic?éééf%lp@Hbox " UhdnodRYoPaKEyRBROOT MRICAILIDSILILAT  SUch

as hydroxyl groups groups, epoxy- groups an
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met hods. For exanpl e produce any o
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si ngl e- site polynerization or |ca po ynerlza fonic
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conmpound an conj ugat'ed di ene conpoun y polyherizeéd in

an inert organi Gp éBh‘éﬁﬁhiémnm fh | Oéﬁﬁie%f E&ﬁ's%&%ﬁ%&ﬁg gﬁébpgclgﬂ.e@ kyl

l'ithium conpoun as the poly Initrator, to giv
block (C) includes, for example, oleflns having from 2 to 10

carbon atoms, and dienic hydrocarbon compounds. Concretely
mentioned are ethylene, propylene, isobutylene, pentene,
hexene, octene, butadiene, isoprene, etc. Where the polymer
block (C) has a constitutional unit comprising a dienic
hydrocarbon such as butadiene or isoprene, it is preferably
hydrogenated to have an olefinic form.

Of those mentioned above, the polymer block (C) preferably
comprises one or more of polymers of polystyrene, polyethylene,
polypropylene, polyisobutylene, polybutene, polyisoprene and
polybutadiene, and their hydrogenates, since the block
copolymer (II) comprising such polymer blocks (C) is highly.
miscible with the thermoplastic elastic polymer (I) to give
a thermoplastic polymer composition with better mechanical
properties and better melt adhesiveness.

The polymer blocks (D) constituting the block copolymer
(II) have a constitutional unit derived from at least one of
(meth)acrylic compounds. Preferably, the polymer block (D)
has the (meth)acrylic compound-derived consfitutional unit in

an amount of from 10 to 100 mol%, more preferably from 20 to
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copol ymer having a desired nol ecul ar structure and a desired nol ecul ar
wei ght, to which is added et hyl ene oxi de or propylene oxide, and
thereafter an active hydrogen conpound, which may be selected from for
exanpl e, al cohols, carboxylic acids and water, is added to the reaction
systemto termnate the polynerization. Preferably, the bl ock

copol yrer agogbgh gedelnt e APR0ek e TRy Fiih 6 VEo' 20BYHEYYERE §la 1 an

i nert organi ¢ soO vVeht
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The bl ook chodigab i HERE Phestyeneelf & oHF pbeich &@\%‘fﬁ"”sé'a%%%' d
and o of of FAREOELLRGE AHRIYISLARR pRboR BTl TE ) Wl AAHEE AR an

oleflnlc cq&gqgggﬂas conblned with a mnor anount of any other conononers.
is desir at the

The (meth)acrylic compound constituting the polymer
block (D) includes, for example, (meth)acrylic acid,
(meth)acrylates, (meth)acrylonitrile and their derivatives.
Concretely mentioned are acrylic acid, methacrylic acid,
methyl acrylate, ethyl acrylate, propyl' acrylate, bﬁtyl
acrylate, 2-ethylhexyl acrylate, dédecyl acrylate, 2-
hydroxyethyl acrylate, methyl methacrylate, ethyl
methacrylate, propyl methacrylate, butyl methacrylate, 2-
ethylhexyl methacrylate, dodecyl methacrylate, 2-
hydroxyethyl methacrylate, glycidyl acrylate, glycidyl
methacrylate, dimethylaminoethyl acrylate,
dimethylaminbethyl methacrylate, and their quaternary salts?
(e.g., hydrochlorides, p-toluenesulfonates, etc.), and also
acrylonitrile and methacrylonitrile. The polymer block (D)
may have a constitutional unit derived from one or more of those
(meth)acrylic compounds.

Preferably, the polymer block (D) has a constitutional
unit derived from one or more of methyl methacrylate, ethyl
acrylate, acrylic acid and acrylonitrile, in view of the melt

adhesiveness and the shapability of the thermoplastic polymer

is Sheet Has Been Replaced

TN




pol ynmer block (C) consists essentially of an ol efinic conmpound, since the
t hernopl asti ¢ pol ynmer conposition conprising such block copolynmer (Il) has
better nelt adhesiveness. Where the polymer block (C) conprises two
or nore nononers of an aromatic vinyl conmpound and an ol efinic conmpound,
the bonding node of those nononers may be in any of random zed, tapered

ly bl ocked.f ' ' ' f . Th
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but adi ene, dlﬁchr ene, etc. Were the polyner

The comonomer employable for the polymer block (D)
includes, for example, aromatic vinyl compounds such as styrene,
o-methylstyrene, p-styrenesulfonic acid and its sodium salt
and potassium salt; vinyl ester monomers such as vinyl formate,
vinyl acetate, wvinyl propioﬁate. vinyl pivalate, vinyl
butyrate, vinyl valerate, vinyl caprate, vinyl benzoate, vinyl
trifluoroacetate; carboxyl-containing unsaturated monomers
such as crotonic acid, cinnamic acid, itaconic acid, maleic
acid: epoxy-containing unsaturated monomers such as glycidyl
itaconate, allylglycidyl ether, 2-methylallylglycidyl ether,
styrene-p-glycidyl ether, 3,4-epoxybutene, 3,4-epoxy-3- :
methyl-1l-butene, 3,4-epoxy-3-methyl-l-pentene, 5,6-epoxy-
l-hexene, vinylcyclohexene monoxide, p-glycidylstyrene;
carboxyl anhydride-containing unsaturated monomers such as
maleic anhydride, itaconic anhydride, citraconic anhydride,
butenylsuccinic anhydride, tetrahydrophthalic anhydride,
etc.

Of those comonomers, the units as derived from vinyl ester

monomers may be processed with acids or alkalis into vinyl
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bl ock (C) has a constitutional unit conprising a dienic hydrocarbon such
as butadiene or isoprene, it is preferably hydrogenated to have an
olefinic form O those nentioned above, the polyner block (C
conprises one or nore of polymers of polystyrene, polyethylene,
pol ypr opyl ene, polyi sobutyl ene, pol ybutene, polyisoprene and

Pol Ybut adi efeoR0s bRid, INICATICHR Becl MBS HE JDF n COPUIRT1CH)
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average molecular weight of from 1,000 to 100,000, more
preferably from 2,000 to 50,000. Preferably, the number-
average molecular weight of the block copolymer (II) falls
between 1,300 and 200,000, more preferably between 4,500 and
100,000.

The block copolymer (II) having a number-average
molecular weight falling within the defined range as above is
highly miscible with the thermoplastic elastic polymer (I),
and gives, along with the polymer (I), a theﬁnoplastig polymer
composition with better mechanical properties and better melt

adhesiveness.

Methods for producing the block copolymer (II) are not '-

specifically defined. For example, the block copolymer (II)
may be produced in the manner mentioned below. A monomer
component to constitute the polymer block (C) [or polymer block
(D)] is radical-polymerized in the presence of a thio-S-
carboxylic acid or a compound having a thioester group and
amercapto group in the molecule such as 2-acetylthiocethylthiol
and l1l0-acetylthiodecanethiol, and the resﬁlting polymer is

processed with an alkali such as ammonia or with an acid such
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The (meth)acrylic conpound constituting the polynmer block (D) includes,
for exanple, (neth)acrylic acid, (neth)acrylates, (neth)acrylonitrile and
their derivatives. Concretely nmentioned are acrylic acid, nethacrylic
acid, methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate,
2- et hyl hexyl acryl ate, dodecyl acrylate, 2- hydroxyethyl acryl ate,

nmet hyl | ]ﬁ}nﬂ%xe tyl
met hacryl at e, q‘é{dﬂﬁlﬂfrieé;)%?}[h oﬁ?&?&&lﬁ%@id%&ﬁ%&;ﬁ@@ acr flg?g

hydr oxyet hya mEHda, Vi | at | &ﬁ&é

di et hyl am noet hyl d/b%ﬁp gtrflﬂé;%geaég?mt%:fgm&?og?h ?f@é gﬁg and
their quat e¢lgs YypSépaSed (FoBmerly & ﬁehbﬁérdsémp@néﬂt U & rf'at&s thet . )
and also acrylonitrile and nethacrylonitril The pol yner bIoc

have a consﬁéiﬁﬁéﬁaabcun%m @sw&@ﬂe&omaaﬁ (@:r) ]”Pé eaa&chﬁo yﬁaﬁi%aﬂy' ic

conmpounds refera he pol yner bl ock (D) has a c tut1 onal
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acrylic acid and acrylonitrile, in"view of the adhesi veness and the

shapabi | i t yi ©f 14 h€aspetHORERAPEL En DY VPBE the block 1
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been menti GieEid®r ¢heAbONEendfE RRIMDERY - Reddyd Dho18BY18RY &rdight and

constitutional unit derived fromany other conononer
molecular weight distribution.

Where the thermoplastic polymer composition of the
invention contains none of olefinic polymers and/or process
oils, it comprises 100 parts by weight of the thermoplastic
elastic polymer (I) and from 5 to 95 parts by weight, preferably
from 20 to 70 parts by weight of the block copolymer (II). If
the amount 6f the block copolymer (II) to be in lthe
thermoplastic polymer composition is smaller than 5 parts by
weight relative to 100 parts by weight of the thermoplastic
elastic polymer (I), the melt adhesiveness of the composition
to polar materials is poor; but if it is larger than 95 parts
by weight, the composition and products comprising it are too
hard and have low strength and ductility.

The thermoplastic polymer composition of the invention
may contain at least one of olefinic polymers and process oils,
in addition to the thermoplastic elastic polymer (I) and the
block copolymer (II). Where the thermoplastic polymer
composition additionally contains any of olefinic polymers
and/or process oils, the additional componenf. therein acts as

a shapability improver to further improve the melt shapability
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except (neth) acrylic conpounds, preferably in an anmount of not |[|arger
than 90 nol % nore preferably not |arger than 80 nol % even nore
preferably not larger than 70 nol% in addition to the essential, (neth)
acrylic conpound-derived constitutional unit. The conononer

enpl oyabl e for the polyner block (D) includes, for exanple, aromatic vinyl

compounds yEheAs SokpBESEoR: MRMES }bﬁ:‘é”e’c&t%ﬁ{ﬁ{bestﬂ%o%ﬁiiib adnd its

sodi um sal t and pota stumsalt; Vi ny ester mononers such as vin

formate, vididorm&et at %hev'fﬂénm%’% € potiyhér pbi!ﬁfa@éfﬁ.&h”yéan byyrate

vinyl valerate, vinyl caprate nzoate Vi ny tritluoroacetate;
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acid, itaconic acid, naleic acid epoxXy-cont al ni ng unsattrat ed nononers

such as gl ¥ iing thia&paapﬁ éhhﬁéﬂbﬂi‘éy'wfﬁlg&tﬁene r@d}»ﬂﬂ ! &hg' yeidyl

ether, styrene-p-glycid epoxy

et hy - 1- bigeone  aat AR AT oI dn O epoxy- - 1- hexene.

vi nyl cycl ohexene nonoxide, p-glycidy styrene car boxyl

anhydr i de- cont ai gy ngxaﬂﬁﬁéﬂf%tfec‘:ﬁ@”&f@finiac?)e eFR it ﬂ’fil%ﬁ’éddgre

I taconi ¢ anhydride, citraconic anhydride nyl succinic ydri

tetrahydr ol B¢ Spyidhell | de po19lethylene, O ahliose eeApia L&h fRgiHNI ts

as derived fromvinyl ester "nonomefs nay be processe t aci s or

al kalis i nteppdIYhers. As the process oils, employable is any of
paraffinic process oils and naphthenic process oils.

Where the thermoplastic polymer composition of the
invention additionally contains any of olefinic polymers
and/or process oils, it is desirable that the amount of the
additional component to be in the composition is from 10 to
500 parts by weight relative to 100 parts by weight of the
thermoplastic elastic polymer (I) to be in the composition.

- The amount indicates the total amount of the olefinic polymer
and the process oil, where the thermoplastic polymer
composition contains the two in combination. Where the
thermoplastic polymer composition of the invention.
additionally contains any of olefinic polymers and/or process
oils, it is also desirable that the composition contains from
5 to 95 parts by weight of the block copolymer (II) relative
to 100 parts by weight of the total of the thennoplaétic elastic
polymer (I) and the additional component of olefinic polymers
and/or process oils. If the amount of the additional component
of olefinic polymers and/or process oile to be in the

thermoplastic polymer composition is more than 500 parts by
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-20 - al cohol units, which, of course, can be used in the invention.
The polyner block (D) may have a constitutional unit derived fromone or
nore of those conononers. Preferably, the polyner block (C
constituting the block copolyner (I11) has a nunber-average nol ecul ar

wei ght of from 300 to 100,000, nore preferably from 2,500 to 50,000. The

pol yrer. bl o1 di) £oNsEis40dd AR LNAR SO o ENAlS |

nol ecul ar weight of from 1,000 to"100,0 nore

50, 000. Profeadbly, pdigmipsoes) gy erage dbhpoulRiotel dfile Ohe P.% Gk

copolymer (11) falls Dbetween 1,300 an nore prefera et ween

4,500 and gfébéPPies, suchlA8 ﬂﬁggggﬁﬂ% gﬁﬁtﬁ.hli)tgg@f | %f)glgg%lg_réﬁ_%lerage

nol ecul ar weight falling wthin range above

mscible w tthR ety 5C i loener « (Ll i Lang with
the pol ym‘f‘rfhl(:bl )tl,?&a theggrrg;%lagé?l’c%o yrrre%rsmcﬁcé' o%%t%%%t%ggéﬁagrﬁigﬂ

mechani cal sgeritLepaceitwr nelt adhesiveness. Met hods for
produci ng the bl ock copol yner lfl ) are not specifically defined. For.

exanpl e, the bl opk qeRAYeWTEERS U rnBpL L8t £ %ligﬁ% ?ox&?@gﬁ@%@ﬁ%ﬁ%ﬁ@ oned

bel ow. A nonomer conponent to constitute thé p or pol ymer

bl ock (D) 11 st ahap Ot urie £ Sodthil Cahy C3EREE BbmBohbhPsSsuchialoXy!iC

acid or a conpound having a thioester group an rcapto group in

mol ecul e sustymni aeifd i PRIPeRyllenend tHlvaAG5M t Ribadgganey ol . and
the resulting polynmer is processed wth an alkali Such as ammonia or with
an aci d suadblecular-weight polyethylene, and polyethylene glycol. If
the thermoplastic polymer composition contains any of those
optional components, it is desirable that the amount of the
block copolymer (II) to be in the composition falls between
5 and 95 % by weight relative to the total of such optional
components and the thermoplastic elastic polymer (I), in view
of the mechanical properties, the melt adhesiveness and the
shapabilit_:y of the composition. -

In addition, the thermoplastic polymer composition of the
invention may further contain, if desired, one or more other
components, such as fillers (e.g., glass fiber, carbon fiber, :
talc, titanium oxide, calcium oxide), pigments, antioxidants,
thermal aging inhibitors, ultraviolet absorbents, flame
retardants, mold lubricants, defoaming agents and fragrances,
apart from the components mentioned hereinabove.

Methods for preparing the thermoplastic polymer

composition of the invention are not specifically defined.

For preparing it, employable are any ordinary melt-kneading

methods of uniformly mixing the thermoplastic elastic polymer
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-21 - as hydrochloric acid or sulfuric acid to make the pol yner have a
mercapto group at its one end. Next, in the presence of the thus-prepared
pol ymer, a nonomer conponent to constitute the polynmer block (D) [or

pol ymer block (C)] is radical-polynerized to prepare the bl ock
copolynmer(Il1). Accordingtothismethod, it is easy to efficiently prepare

the bl ock coppl VERE bbby BRKiIgmhe (rtensedl SLHBE" aBHEEAGRATOLRRYLY

wei ght and nbl ecular wei ght I but1 on. ere ernopl asti c

pol ymer congogidh&l YorgtmerntdV.eNt iFQt CeRE I NSgOREE aﬁiy e%i‘[qyyx{ehdf)%%@efs

and/ or process oils, It conprises 100 parts by wel ernopl astic

el asti c_pol gt ddadiily 'fOMRdad 0 ¥ BN S B t@x'&ts]g BofbBhalke, Epam 20

to 70 parts by wei ght ock “copol yner amount’” O

bl ock copol gshpi{d | )uééh S-el ﬂﬁijﬂek?égaiﬁap&é\? %és Rl s Eﬁﬂgzé' E#:B%lﬁgs

smaller than 5 parts by weight atlvetol arts by wel

t her nopl aStéz@tr@c‘lé’é& | QR IRl exi:?ﬁd ﬂ?@ﬁéi‘@n% rytﬂ §§'par ‘s

conposi tion to pol ar materials i's poor; s’ larger

by wei ght, d#e. cw.m? hh%énéheéed&wﬁcé@w:ié'm]ﬂ&ne@ﬁ% g% xRaadednd

have | ow strength and ducCtility The' t her noplastic po

conposi ti ongefetdiEly WETY |1 QUmpd Pt e IN 13g HRANe g 70f aﬂheEWB"@: 8% ymers

and process oils, 1n addltlon to the thernoplastic elastic polymner ) and
t he so for 3 to 30 minutes or so to give the thermoplastic polymer

composition of the invention.

The thermoplastic polymer composition of the invention
can be shaped into various shaped articles by itself. The
shaped articles of the thermoplastic polymer composition alone
have high elasticity and flexibility and good mechanical
properties. To shape the thermoplastic polymer composition,
employable are any ordinary shaping methods that are generally
used in shaping thermoplastic polymers. For example, employed
is any desired method of injection molding, extrusion molding,
compression molding, blow molding, calender molding or
casting.

In addition, the thermoplastic polymer composition of the
invention has extremely good melt adhesiveness, and can firmly
adhere in melt to various polar and non-polar materials (e.g.,
plastics, rubber, metal, wood, ceramics, paper, fabric, etc.)
irrespective of Fhe degree of the polarity, if any., of the
materials. Therefore, the thermoplastic polymer composition
is especially effectively used in producing iaminates with any

other materials. Accordingly, the present invention

I ——
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bl ock copolynmer (11). Where the thernoplastic polymer conposition
additionally contains any of olefinic polynmers and/or process oils, the
addi ti onal conponent therein acts as a shapability inprover to further

i mprove the nelt shapability - 22- of
the conposition. Therefore, contalnlng t he additional conponent the

th | ast | t haped
arflrgrgsatshélg &ﬁﬁ%{%éecf?%ﬁ& I'ng V\n%)h %&'8#1&}31 %I {i%b'g Wi P ou gny

troubl e, ql%n

exanpl es of t%ﬁﬁo? f%#\%%% \réeﬁ?géﬁ%e%{'eygﬁﬁﬁge i’HQ{e \;;tﬁ%ﬁly?gﬁ a layer

pol yethyl enge gq M# = -oI efin copolyners. As the process oils,
enpl oyabl e 1's any o) par |n|c process oi | s and napht heni c process oils.

[
R i ot i zdrﬁ%gz&ng;%w@%t S gy
1o L0 SRS P I off D00 BRI,
e.Cco LTI
her ol 54 Ghptia PRI 10 L) fErea, e e

where the tﬂ% %t'%%@%%m he SRRSO N8 WY rr% Q:the\'\@tfﬂ?:tu{:ﬁe |

conbi nati on. eret ernopl astic pal ymer
I NVeNt1 0N of each layer are not also specifically defined, and can be

suitably determined in accordance with the use of the
laminates.

Though not limitative, mentioned are some. embodiments of
the laminates of the invention, which include a laminate l_.'1aving
one layer of the thermoplastic polymer composition and one
layer of some other material; a laminate having two lairers of
the thermoplastic polymer composition between which is
sandwiched a layer of some other material; a laminate having
a layer of the thermoplastic polymer composition as sandwiched
between layers of some other material; and a laminate having
at least one layer of the thermoplastic polymer composition:
and having two or more layers of the same or different other
materials.

For the laminate having two or more layers of some other
material, the material of each of those plural layers may be
the same or different. For the laminate having two or more
layers of the thermoplastic polymer composition of the
invention, the composition of each of those plural layers may

be the same or different.
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additionally contains any of olefinic polymers and/or process oils, it is
al so desirable that the conposition contains from 5 to 95 parts by wei ght
of the block copolyner (I1) relative to 100 parts by wei ght of the total
of the thernoplastic elastic polyner (1) and the additional conponent of
ol efinic polyners and/or process oils. If the anbunt of the additional

conponent of ol @fi phe PahYABESsa8§/ LhePiA%¢RRT 10k Sth%sgegymp&—&%mg a

t her nopl astic pol ynmer conposition is nore than 500 parts

-23-  wei ghayé£lbR tEnlighife A% Qﬂd‘g%léﬂﬁfbl(g . %Hérﬁxbﬁiéf?@iﬁ?ﬁilggneéj astic

polymer (1) in the conposition, the nechanical ©properties, s

strength angofip6sitisn &f £tHE GRAPSIdN Mhd A CLAYEF Y IR G teHiRIN

resulting in that the conposition loses its eldsticity. I'f desired,

t he t her MDPARE L&Dy YA 1 SIS iHil i) ﬁld%ddﬁ%%ﬁhaﬂ&@%ﬁtﬁom ain

any ot her conponents such as styrenic resins, polyphenylene ether-type

resins, | ovthe GIGE PrdfpetdiiGa oE%HétMéﬁﬁ@plaé‘Qi@cﬂdﬁ{uﬁﬁsS:Bﬁng%i“t&'op Al

t he thernopl astic pol ymer conposition contains any of ptiona

conponent s, ahd tBoS@Shf 2PhE hABd hdCePIRYN 2Rl LPE ellPEkefPPRLyeRi. (11) toO

be in the conposition falls between 5 and 95 %by weight relative to the
total of such opisoftdd naz@RARERs&1aPErt FRosEETAMINASS C p@:‘,e@fz“edjﬂk‘énﬂl
e

(1), in view of the mechanical properties, the nelt adhésiveness an
hard resins and/or metals having a modulus of bending

elasticity of not smaller than 1000 kg/cm?2 as measured
according to JIS K 7203."

Though not limitative, the hard resins satisfying the
above-mentioned requirement include, for example, styreﬁic
resins such as polystyrenes, rubber-reinforced polystyrenes
(HIPS resins), acryionitrile-butadiene-styrene copolymers
(ABS resins), acrylonitrile-styrene copolymers (AS resins),
methyl methacrylate-styrene copolymers (MS resins), methyl
methacrylate-butadiene-styrene copolymers (MBS resins);
polyphenylene ether-type resins; acrylic resins such as
polymethyl methacrylates; chlorine-containing vinylic resins :
such as polyvinyl chlorides, polyvinylidene chlorides, vinyl
chloride-vinyl acetate copolymers, vinyl chloride-ethylene
copolymers; olefinic resins such as ©polyethylenes,
polypropylenes; polycarbonate resins; polyester resins such
as polyethylene terephthalates, polybutylené'terephthaiates,
polyethylene naphthalates, polybutylene naphthalates;
polyamide resins such as nylon 6, nylon 66, semi-aromatic

nylons; polysulfone resins, polyoxymethylene resins;,
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shapability of the conposition. In addition, the thernoplastic

pol ymer conposition of the invention may further contain, if desired, one
or nore other conponents, such as fillers (e.g., glass fiber, carbon
fiber, talc, titanium oxide, calciumoxide), pignments, antioxidants,
thermal aging inhibitors, ultraviolet absorbents, flame retardants, nold

' , ' t f t he conponents
| ubricants gggﬁgggggggggnEiuﬁggﬁ%ggg%iﬂgesethpar rom

menti oned h of preparing the thernoplastic

el g PrPOS Ehel il d THERLESRIE" % At adEECIC A FL L Midon O

preparing it, enploya are an I nar olls "0

. L | : .

u2|4f ?r " %II ;T%ii‘f]ﬂgn%%éi po 'y%%‘?"{aﬁe%&%é‘i%tg%?%@aﬁﬁ 5k n%l%%? osrtee&'p’t i onal

component s. ¢inFgiatlhs. ga86aR1 2bhYeEERIOYRGeRLS oL L-kneading met hods. To
, Tor ex

mel t - knead those conponénts npl €, dsed arée’nelt-kneadi ng devices

such as i ngl e- SehevhrELd el on UPLBAGEANLRL T Udel s diegdals. Bunbury

m xers, etc. Using any of those devices, the corfponents are-Knea

S Yot emBoRSHBRE 2 4 Gl el BoRBEABTAG1L L APEE TIOLEEI AL Rire FOPT 0

to 30 mnutes or so to give t conpositiofi of the

Conhe ShagRar S ATE SRS TR SRS MBI ARARL! A L 1o BRI
thermoplastic polymer composition of the invention, as
laminated together through melt adhesion of the two.

In addition, laminates comprising a layer of the
thermoplastic polymer composition of the invention and a layer
of soft material also have various applications, and are
effectively used in various fields. Those laminates are also
within the scope of the invention. The soft material includes,
for example, various types of synthetic rubber, such as
isoprene rubber, butadiene rubber, butadiene-styrene rubber,
butadiene-acrylonitrile rubber, chloroprene rubber, butyl
rubber, urethane rubber, silicone rubber, fluorine rubber,
acrylonitrile rubber; and also various thermoplastic :.
elastomers. One or more of those soft materials are employable
herein. |

Methods for producing laminates comprising a layer of the
thermoplastic polymer composition and a layer of some other
material are not specifically defined. For producing them,
employable is any and every known method of producing ordinary

laminates throughmelt adhesion. Of known methods, preferably

used for smoothly producing the laminates of the invention is
-
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shaped articles of the thernoplastic polymer conposition alone have high
elasticity and flexibility and good mechanical properties. To shape the
t hernopl astic pol ymer conposition, enployable are any ordinary shaping
nmet hods that are generally wused in shaping thernoplastic polymers. For
exanpl e, enployed is any desired nethod of injection nolding, extrusion

' ' | | .ng_or ..casting.
I addit i on g HEE e Ragt 2 L LR TRk Lkl o thETHThay | bbRR R AR o

extrenel y gopfeddd ?tﬂ;l%jnge,ge?émgfggsgﬁﬂ "héTh¥ngadler Gk B L tagyari ous

pol ar and non-pol ar nmateri astics, rubber, netal’;” "'wood,

ceram cs, er{é&)r&ﬁﬁ%ﬁ .9 se ré&%raectde;iﬁeﬁi&p#ﬂgog{i%g{eggp%%er hg Rplarity,

if any, of the mteri erefore, the erno cormposi tion

i s especi alppopdierdd M:h‘ésﬁﬁgbﬁ%ﬁi@&%égﬁrﬁ{?{%&%ﬂﬁ LM 2y S

mat eri al s. Accordingly, t resent inven

25 eNCOMRSehaTbYistdel Pl e UBHIGH N Jh | 3KE aflo Sl NAIITBRIASL I C

pol ymer conposition oOf the i'hvehtion a ayer SOME 0 erial .

In those | adatAse dfecnd tiggod{pé,% 1 Hd gqﬂ?dtlﬂé&g are not specifically

defined, and any "and every "desired materi I S enpl oyable herein. In

addi tion, in thoffard RReMURE{ates oFNEhd i%%re%ti%?ldafgsé}ot&?ﬁ:ééﬂtﬁggﬁaﬁ’ the

shape and the structure
injection molding, employable is any of the following methods,

which, however, are not ﬁhatsoever limitative. One method
comprises injecting a thermoplastic material except the
thermoplastic polymer composition of the invention (for
example, hard resin) into a first mold to prepare a first shaped
article, j:hen taking the first shaped article out of the first
mold -and inserting it into a second mold, into which a
thermoplastic polymer composition of the invention is injected
to produce an intended laminate. Another method comprises
preparing a first shaped article in the same manner as above
in a first mold, then expanding the cavity of the first mold
while the first shaped article is still therein, and thereafter:
injecting a thermoplastic polymer composition of the invention
into the thus-expanded first mold to produce an intended
laminate. In those injection molding methods, the order of
injecting the two materials may be reversed, or that is, a
thermoplastic polymer composition of the invention may be first
injected into the first mold to prepare a first shaped article,
and thereafter a different thermoplastic matér:l.al (for example,

hard resin) is laminated over this through injection molding
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of each layer are not also specifically defined, and can be suitably
determ ned in accordance with the use of the |[|am nates. Though not
limtative, nentioned are sone enbodi nents of the |amnates of the _
invention, which include a | am nate having one layer of the thernoplastic
pol ynmer conposition and one |ayer of sonme other material; a |lam nate

naving Lo k8YSbessl ot ent dERIBALAS P! HIEL SAUTIORU SR REHESLL T cf
of the therHDEh@HnFEl gxgepo%gﬂg? hhg,?,sq&i%%n%\gag{}‘ed bet en Ial%/(ﬁrs of

T eyt e R
sanme ?)r di f?e][ ent ot her rﬁ orr}[ e %Eeao ?‘I n@ H?% or
rﬁiir sa@fgf °ﬁf?§§%§f&ﬂ@‘5er 2%%&51%%?%39—&0; X2 ﬁgveigt i c"f? :
composi ¢ oni‘fé e§%%°9+& %ose?ﬂ%iﬁ‘ﬁflcfaye Brodete n tﬂitega%fﬁrm%wm: )
- - h c yisin e
tﬁg hi ghl'y eI ast | c aﬂg exi bl? &t ﬁqeéér%%r%sﬁé}niﬁgﬁ o“? gélalcﬁY%‘%/ t he
invention agg ¢hd %%rmﬁfpl%stﬁihdpgffnﬁéfaéompos1tion of the invention and

a layer of a different thermoplastic material is produced
through extrusion molding, employable is a co-extrusion method
of co-extruding the composition of the invention and the

different thermoplastic material to give two or more layers,

while being welded together, through a split mold of which the

inner and outer parts, or the .upper and lower parts, or the

left and right parts are divided into two or more for plural

layers (precisely, through split extrusion dies). Where a-
non-thermoplastic material is combined with a thermoplastic

polymer composition of the invention to produce laminates, the

layer of the non-thermoplastic material is coated with the

composition of the invention by melt-extruding the latter onto?
or around the former.

Where laminates comprising a layer of the thermoplastic
polymer composition of the invention and a layer of a different
material are produced through calender molding, a melt of the
composition of the invention is calendered over the different
material which has been plasticized in melt or which is still
in solid, and the two are laminated togetﬁer.

Where laminates are produced through compression molding,
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are widely noticed as high val ue-added products having both the good
properties of the thernoplastic polymer conposition and those of the hard
material, and are extrenely useful. As the hard material for those

| ami nates, preferred are hard resins and/or netals having a nodulus of
bending elasticity of not smaller than 1000 kg/cnR as nmeasured according

r than sasured _accor di n
above. ment 1688 HEeqRfr ctin “HREpeRIA LG Torylies “GbobGRLERoRC R bRl as
POl YStyY enepnydibhss 11 BHOEEH ROLISLY IS ERee LS LE0LIL:

ST 11| g oo LAS g3 Bk - TR ARG shes s ene
copol yners (M5 resi % hg%%yl % hacryl a?_e-%u‘?g i € Ig'- ?r'é_ﬁ g pio-h?gers

[ " - { . saGrylic resi.ns _suc S
EJZF?an?,'yI‘S%ae%@%#%ﬁf&%%@ﬂ’cﬁi&n%%%ﬁ%}%%.cﬁﬁfél}gs Pﬁ§3n§9r¢ha|8§

' | | | | C ride-yinyl
Boet at o copalrard ey MRt CEMaPLhY s Fayel BY 5pe. *ﬂsmw%?ahpetsieps
, 0 resins: es

Fesi ns such e BES I?@?E’ysﬁgﬁghy%? l‘e’%%% A8Faps28hYaR Eau ?%%%ﬁgéfspgﬁnﬁﬁé@t
Fos) ns Suchaudoiit, BgthetLon Qe atie,  PRVECIUDERY sl fHA5,
resins, polpRyESy! ene resins;

Though not limitative, examples of the laminate of the
invention include various parts of cars and trains such as
instrument panels, center console boxes, door trims, pillars
and é.ssist grips; various construction materials such as doors
and window frames: various parts of electric appliances such
as switches and grips; packing materials for air shields:
various joints; valve parts; plaster casts for medical use:
‘and other various products.

The laminates where the layer of a thermoplastic polymer
composition of the invention is at least in one outermosf
surface have a soft and good feel, since the layer of the
composition is elastic and flexible. In addition, since the
laminates of that type have good shock absorbability
(cushionability) ahd high impact resistance, they are highly
safe in use.

The thermoplastic polymer composition of the invention
can firmly adhere in melt to various polar' or non-polar
materials irrespective of the degree of the polarity, if any,

of the materials. As being characterized by such its good melt

" This Sheet Has Been Replaced

- 30 -




pol yvi nyl i dene fluoride resins, etc. ' The metallic materials include,
for exanple, iron, alum nium copper, and various alloys such as stainless
steel, tin plates, galvanized steel sheets, etc. The present

i nvention enconpasses, as its one preferred enbodinent, a |lam nate
conprising a layer of one or nore hard materials such as those nentioned

above, and ggha¥eyeRbskNetnbhe mbg&&geﬁe%}smg Owﬁ%bggetaﬁgf tc\t?gxe be

i nvention, as |am nated together through nelt adhesio

I n additi onggfasi rhsi go ekt Handig ve.hek | ol r
conposition ofé?kga%%geﬁﬁggnhgng gﬁfaéﬁgt %f sofrehatégggkﬁgﬁggyﬁa&%ﬂp

various apph&8bheNEnveiddH %nc%irip%%fée‘éeayhb'éerﬁeif'.é’cﬁiés?‘éﬁe o Qﬁ-sin};hose

| am nates are also wthin the scope of the Invention. e so nmat eri al

includes, {Ré exarmbEla¥is 1§ﬁ(@§3c8&nd?é¥ﬂ£5]8ﬁi &' t'ﬁ@g%réwrréﬂffoﬁ§

| soprene rubber, butadi ene rubber, butadiene-styrene ru

put adi ene-act ¥l Omhéigh® datbbeimi EALRYAP! Aitferd DRRE. MK el UdhBles1 st NANE
rubber, silicone rubber, fluori-ne rubber, acrylonitrile rubber; and also

various thesompresihg tHeAStREPhSp14EE€1L" irﬁnétf E:Bﬁgssi‘e%n”eéff pleS are

enpl oyabl e herein. Met hods™ for produci'ng | am nates conprising a

layer of thenvéheloRPaYded RA! YORELES TROBAL it maRd12 bANRSt 2] t her
material are not specifically defined. For producing them enployable is

any and EVefé’szkliil(ﬁiﬂtdﬁtél(ldoﬁfhﬁd)ﬂ'éﬁhﬂgn&fé&ﬂéi ‘Yo hard resin material,
| am nat est hr oughnel t adhesi on. O knownnet hods, preferably used for snoothly
produci ng téw hasdngesinOhatBeialVved Wdd,S the adhesive layer of the
hot-melt adhesive functions also as a layer capable of
absorbing shock and stress because of its good elasticity and
flexibility. Accordingly, the adhesive layer can well absorb
any external shock or stress applied thereto, or canwell follow
any external movement, without being broken. Thus having such
a flexible and elastic structure, the adhesive layer can
maintain its good adhesiveness.

In its practical use for adhesion, the hot-melt adhesive
of the invention can be in any form of films, sheets, rods,
linear strips, pellets, and powders.

In practically using the hot-melt adhesive of the
invention for adhesion, employable are any conventional

methods and devices that have heretofore been generally used

for adhesion with ordinary hot-melt adhesives.

EXAMPLES
Now, the invention is described in more detail hereinunder

with reference to the following Examples and Comparative
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-28 - any of injection nolding, extrusion nolding, blow nolding,

cal ender nol di ng, conpression nol ding or casting. The preferred nethod
is selected, depending on the type and the properties of the material to
be laminated with the |ayer of the thernoplastic polynmer conposition, and
al so on the use and the type of the products to be produced. VWher e

the | am natge g JI1e NG LR AU PTAdGede | 1 pURReal DhegLLeg, ap! @pa@

enpl oyabl e 'S any of ‘o ownng me owever, “are

material eASHS RS T ABAFALLOR" ol Pher TR neperprifie s EiRTHR Jah
articlo, T ROARIAHR R OREE Font FimlTe b BelbSHRfad dodratliP Ry
compos t”?o??é“%ﬁhgdﬁ@eéﬁ{?%f%@# o1l Cplt R phyELIRE PR PR ot .
L S R N B T
ESE oy b e mu i R I

i nj ection nol di ng I'njecting th rlaﬁs may be
reversed, qfafBictvredby Ciba-Geigy AG) was added to 100 parts by weight

of the thermoplastic polymer composition or the thermoplastic
elastic polymer (1) used in each Example or Comparative Example,
and the resulting mixture was melt-kneaded through a
double-screw extruder ("TEM35B", manufactured by Toshiba
Machine Co.) at 230°C, and then injected into an
injection-molding machine (manufactured by Sumitomo Machinery
Co.) under an injection pressure of 50 kg/cm?, at an injection
temperature falling between 180 and 230°C, and at a mold
temperature of 40°C, to prepare test pieces (size: length x
width x thickness = 200 mm X 150 mm X 2 mm), which are for
measuring and evaluating their tensile strength, tensile?
elongation, hardness and outward appearance.
Measurement of Tensile Strength and Tehsi;e Elongation:

The tensile strength and the tensile elongation of the
test samples prepared as above were measured according to JIS
K 6301.
Measurement of Hardness:

The hardness of the test samples prepared above was

measured according to JIS K 6301 (Method A).

This Sheet Has Been Replaced

S W




t her nopl asti c pol ymer conposition of the invention may be first injected
into the first nold to prepare a first shaped article, and thereafter a

different thernoplastic material (for exanple, hard resin) is |am nated

over this through injection nolding:

-29 - to obtain the intended lamnate. In a still different manner, a

EEZ;gB: :2% 4%l -z:.?‘-: hed 'l';:. Hspet Aftiele Sare(ran:[anot her
at a predeterm t iﬂ%g{b of <l I RL.Q.10 h ld to
produge an i nt ended 1'Jleiratgrant na .1364 (ghryge?cf{ %g.tgtdr}g%)h %gig\%ﬁtgr gbiggg%g%&e

et Tond ap Pty dadiVed RS Grifhy The ATRARLI LAY Bhelbery

i nvention an a different thernoplastic mater S pro

through extgmisi G Jifinag Ifg).‘é%ﬁ#.&l%‘ﬁg' fekd n)fa?lg]?lég)r(lédé Usy{»on c}:{i‘ﬁ%‘r’%f @hich

co-extrudi ng the conposit e 1 nve t he * ent

: : : . : q
{ooet hor - tife Bl vh fadEry Poiin AIch LBHE S1ow Mty REAOCMENERT |

- , j i i i n two or
e o e o iRahd tufled 3% yhEbh G dirdUlod BRSO Brdly il Bafpl 0 O

non-t her rm%ag? fﬁléwtﬁa{fﬂ ﬂﬁefégﬂjgvgéjﬁg%v%%@q{édt%“ pl astic pol ymer

conposition e 1nvention to pr nates, the layer of the _
non-t her m@@éﬁ&ﬁ@r&@lpé&ﬁ@tﬂgﬁé&; he conposition of the invention
by nelt-extrudr ng e ratter onto
(1) A hard resin sheet (size: length x width x thickness

= 200 mm X 150 mm x 1 mm) or a metal sheet (size: length x width

X thickness = 200 mm x 150 mm x 0.2 mm) was previously set in

the same mold as that used for preparing the test samples in

the above, and the same melt mixture as that also used for

preparing the test samples was injected thereinto under the

same condition as above, to thereby prepare a laminate (size:

length x width x thickness 200 mm x 150 mm x 2 mm) having
a layer of the thermoplastic polymer composition or a layer
of the thermoplastic elastic polymer (I) as laminated on one
surfacé of the hard resin sheet or the metal sheet.

(2) Test samples (size: length.x*width.x thickness = 80
mm X 25 mm x 2 mm) were cut out of the laminate prepared in
(1), and subjected to the "180 degree peeling test" of JIS K
6854 to measure the peeling strength of each sample.
Continuous Shapability:

The laminate as above was continuously produced,

whereupon measured was the time before the shaped articles had

flow marks on their surface, or before the shaped articles lost
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or around the forner. Where | am nates conprising a |ayer of the

t hernopl astic pol ynmer conposition of the invention and a | ayer of a
different material are produced through cal ender nolding, a nelt of the
conposition of the invention is cal endered over the different nmaterial

whi ch has been plasticized in nelt or which is still in solid, and the two

are | am natgbiRgeir¥ace smoothi¥€s £ JrabbrareHy snapedtazleﬁdlfusnuaaame
conpr essi on nol di ng, - a nmelt of

the ther nopdgsticure! ¥oeredeaiResifridi) Shet M61dl BeRULitARd Sirprﬂ‘ié@dtﬁﬁal nst
a different material . The type, the shape, the structure and the use

of the | argdigt En@dusd prdauediilonOsf aite Bt iTnes bécahé MnfRfdsidfle .2angheany
and every lanminate having a layer of the thernoplastic polyner conposition

of the inverdmiDia®@dthat AXEb&én UL Gidtis Ly produdled 86300 hOMSE or
her ei nabove, is within the scope of the invention. Though not

limtative,1en@ge®! asofrddieed agsnatae ;0f th&€ hiaRkdaRt iwden NebHEEnVBLERYS
parts of cars and trains such as instrunent panels, center consol e boxes,

door trims,pbdicéd £foiNdoageirSthghi 00 HoHDsOBatCEN6EEEp tdh MiChbaks such
as doors and wi ndow frames; various parts of electric appliances such as

switches angagr irAfkedacks NYBMRt edridl shher efduisié®! 48, itr boHE1habiks;
val ve parts; plaster casts for nedical use;
production within 100 hours was ranked as "C".
The abbreviation of each thermoplastic elastic polymer
(I) used in the following Examples and Comparative Examples;
the abbreviation of each hard resin constituting the hard resin
sheet as used in producing the laminate in the following
Examples and Comparative Examples; and the abbreviation of each
polar thermoplastic polymer (polar polymer) as used in the
following Comparative Examples 4 to 7 are as follows:
Thermoplastic Elastic Polvmer (I):
SEPS @:
Hydrogenated tri-block <copolymer of polystyrene
block-polyisoprene block-polystyrene block (having af
number-average molecular weight of 50,000; a styrene
content of 13 % by weight, and a degree of hydrogenation
at the polyisoprene block of 98 %).
SEPS @:
Hydrogenated tri-block copolymer of ©polystyrene
block-polyisoprene block-polystyrene block (having a

number-average molecular weight of 100,000; a styrene

content of 30 % by weight, and a degree of hydrogenation
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and ot her various products. The | am nates where the | ayer of a

t hernopl astic polymer conposition of the invention is at |east in one
outernost surface have a soft and good feel, since the |ayer of the
conposition is elastic and flexible. In addition, since the |am nates of
that type have good shock absorbability (cushionability) and high inpact

resi stance, theyagreénBi gohyissprénkNblsek of 98 %he thernoplastic pol ynmer
conposition of the invention <can firmy adhere in nelt to various polar or

non-pol ar BREPSI @S irrespective of the degree of the polarity, if any,
of the materials. As being characterized by such its good nelt

- 31- adhesi vepgagogbhatber NPl astddk POIQOIRLyaRAPO0ShET O ene

effectively used as a hot-nelt adhesive. Accordingly, the “présen

i nvention enconppgser-asbprefB)busdhgshue e AU bild¥k JgHIVIRASTd C
pol ynmer conposition of the invention. hough not limtative, where

the hot-melt adhb3békr @XEPIS AY AlikLEPAVERPAGE! o 1RRIIKEY ﬁeﬂBﬁgi tg@n of

the invention is used in bonding netal to netal, or nmetal to har resin

material, or hargo;00bn aBéefidde dordtdit (35113 ¥ wd@ight OTa AL LS &5 N
material to wood, the adhesive |ayer of the hot-nelt adhesive functions

al so as a |ayer wapghteopfisebrond)vatalinske 36 50/365 Les ! Taghed Lo 9o0d
el asticity and :
hydrogenation at the isoprene/butadiene copolymer block
of 97 %).
SEEPS (@
Hydrogenated tri-block copolymer of polystyrene
block-isoprene/butadiene copolymer block-polystyrene
block (having a number-average molecular weight of
200,000; a styrene content of 30 % by weight, a ratio by
weight of isoprene/butadiene of 40/60, and a degree of
hydrogenation at the isoprene/butadiene copolymer block

of 98 %).

Hard Resin of Hard Resin Sheet:

ABS:
Acrylonitrile/butadiene/styrene copolymer resin

("SYCOLAC EX111", manufactured by General Electric Co.)

Polypropylene resin ("J115G", manufactured by Ube Kosan
Co.)

PMMA :
Methylmethacrylateresin("ParapetLlZéS“,manufactured

by Kuraray Co.)
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flexibility. Accordingly, the adhesive |layer can well absorb any external
shock or stress applied thereto, or can well follow any external novenent,
wi t hout bei ng broken. Thus having such a flexible and elastic structure,

t he adhesive layer can maintain its good adhesiveness. Inits
practical use for adhesion, the hot-nelt adhesive of the invention can be
in any for .filnms, sheets, rods, linear strips, pellets, and powders.

In practica y'using the hot-nelt adhesive of the invention for adhesion,

empl oyabl e are apy1pepIehonakerphindiated dedsies | aauhene Rangof ore

been generally use for adhesion with ordinary hot-nelt adhesives.

EXAMPLES Neahuf et hPYE NSy utSra@sesi ped in nore detail herei nunder
with reference to the foll ow ng Exanpl'es and Conparative

- 32- Exangdees, which, however, are not intended to restrict the scope of
the invention. In the follow ng Exanpl es and Conparative Exanples, test

sanpl es were prepslskpReOnig dle s LD "TRIUEON®Y0-Q2®d RahAWactideahei r

physi cal properties were neasured according to the nmethods al so nmenti oned

bel ow. Prepar atﬂ,pnp@iy-%pﬁt;ggr@g.ep: 0.1 parts by weight of an
antioxi dant ("lrganox 1010", '
PC:

Polycarbonate resin ("PANLITE GF", manufactured by

Teijin Ltd.)

Polyphenylene ether resin ("NORYL 731", manufactured by

General Electric Co.)

Nylon 66 resin ("LEONA 66, 1300S", manufactured by Asahi

Chemical Co.)

Polyvinyl chloride resin ("TH 800", manufactured by Kyodo
Vinyl Chloride Co.)

PVDF:

Polyvinylidene fluoride resin ("VP 832", manufactured by
Daikin Industrial Co.)

PVDC:

el

Polyvinylidene chloride resin (resin for Saran Wrap,
manufactured by Asahi Chemical Co.)

Polar Thermoplastic Polymer {(polar polymer):

Polar polymer (a):

Polyester-type thermoplastic elastomer ("GRILAX E120",
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manuf actured by G ba-CGeigy AG was added to 100 parts by weight of the

t hernopl asti c pol ynmer conposition or the thernoplastic elastic polyner (1)
used in each Exanple or Conparative Exanple, and the resulting m xture was
nmel t - kneaded t hrough a doubl e-screw extruder ("TEM35B", nmanufactured by
Toshiba Machine Co.) at 230[err] C, and then injected into an

1y ecti on. ol di ngaseabtezeaTOY 061 NEEpBY SR EABAIBESNERSYY  CD.) under

an injection pressure of 50 cnerr], at an injection tefnperature
falling bet 2 err] C and at a nold tenperature of 40[err]C,
to prepare test pieces (size: length x wdth x thickness = 200 nmx 150 nm
x 2.mm, which argeiRdplaBesdré08s80E BYAVMAY RAviRg i)otl\]g%%hle?r PRy h.
tensile elongation, hardness and outward appearancée. asurenent o

Tensile Strengt hakd@oligamilar 51o8RSL("PEBAX 63335RR009NShARuLLEARELY tRNd the
tensile elongation of the test sanples prepared as above were neasured

according to Jl Sro¥aPp3€d.) Measurenent of Hardness: The hardness of
the test sanples prepared above was neasured according to JI'S K 6301

(Method A).polar polymer (c): - 33 - Evaluation of
Qut war d Appear ance of Shaped Articles: The test sanpl es (shaped

articles) preparmsiaDeyenaks Styyé S inohesr 1@ & 1atine O "WiRARTOR&N

surface was entirely
E568", manufactured by Nippon Miractolan)

Polar polymer (d):

Ethylene/ethyl acryiate random copolymer ("DPDJ 6182",

manufactured by Nippon Unicar Co.)

Reference Example 1 [Production of block copolymer (II-1)
(di-block copolymef of polystyrene block-polymethyl
methacrylate block)]

(1) 75 kg of styrene was fed into a 90-1liter polymerizer,
and heated in a nitrogen atmosphere until the inner temperature
reached 90°C. After 30 minutes, 32 g of thio-S-acetic acid
was added thereto, and a 7 wt.% solution of a radical
polymerization initiator, "V-65" (manufactured by Wako Pure
Chemicals Co.) in toluene was added thereto at a flow rate of
430 ml/hr while a 6 wt.% solution of thio-S-acetic acid in
toluene was thereto at a flow rate of 750 ml/hr, whereupon the
polymerization of the monomer was initiated. Then, the
polymerization was | stopped Jjust after the degree of
polymerization (the degree of conversion into polymer) reached
40 ¥, and the contents of the polymerizer were cooled. From

the resulting viscous liquid, removed were the solvent and the
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smooth with no flow marks were ranked as "A"; those of which the surface
was partly rough with sone flow marks were ranked as "B"; and those of
which the surface was entirely rough with nmany flow marks thereon were
ranked as "C'. Measurenent of Peeling Strength: (1) A hard resin
sheet (size: length x width x thickness = 200 mm x 150 mMm x 1 mm) or a

metal sheetnpfilZz8act8d%hdnomey dt ki'h ;,a56§9e§§n552§&§§§%%ar| ng tiheé)t est

was preV| ously set in the sane as that use

sanpl es in thps- sbaastaee@z%% 5@&%5@1&& eHa¥a A B2 0l y‘gh{;ﬁbae -438%alar

preparing the test sanples was injected thereirnto un Sane -eondi tion
as above, tgoibehehy Qé Eeoﬁ i@n@ te (size: length x width x thickness

= 200 mMmm x 150 mm x havi ng a ayer of the thernoplastic iol yner
conposi tion or a(hyedo k§fos PS1 H@Ré%’iit'a& PRI )Py tbi@dne
| am nat ed on one( Zurfacg c'ofﬁt h%gﬁ%rd resin eet cgr )t he ggt afT( f]f

(2) Test saaphors by 62 bu @M verd £ i&xé@'a}cbﬁei t8rifea t%%{dg‘i‘sﬁwo

were cut out of the | am nate prepared subj ec

degree peelmDoot &8t1'o G .3 Soltut 888 0f G SRARN TRy A REL! 'x{;gle%h 34t a@f each

sanple. Continuous Shapab| Ity: ~lam nate as ove

cont i nuous! ya@é@kite¥bto ‘éﬁ%eﬁﬁuéontﬁ@EéW%ﬁ’@feéf@rif d@% Y ekl {.aﬁaped
articles had flow narks on their surface, or beforet ape I cl es
| ost thio-S-acetate group of the polystyrene. After 2 hours, 30

g of acetic acid was added to the reactor to stop the reaction.
The solvent was removed from the resulting reaction mixture
to obtain mércapto-terminated polystyrene.

(3) 30 kg of methyl methacrylate, 48 kg of toluene, and
30 kg of the mercapto-terminated polystyrene that had been
obtained in (2) were fed into a 200-liter polymerizer, which
was then fully purged with nitrogen at 90°C. Next, a 10 wt.%
solution in toluene of the same radical polymerization
initiator as that used in (1) was fed into the polymerizer at
a flow rate of 54 ml/hr to initiate the polymerization of the
monomer. Then, the polymerization was stopped just after the'.
degree of polymerization (the degree of conversion into
polymer) reached 95 %. From the resulting reaction mixture,
removed were the solvent and fhe non-reacted monomer. Thus
was obtained a di-block copolymer of polystyrene block-
polymethyl methacrylate block. This is hereinafter referred
to as block copolymer (II-1).

(4) In the block copolymer (II-1) obtéined in (3), the

number-average molecular weight of the polystyrene block was
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-34 - their surface snoothness, or before the shaped articles becane
difficult to release fromthe nold resulting in that the continuous
production of the articles becane inpossible. The |anm nate that had been
continuously produced for 300 hours or |onger was ranked as "A"; that
havi ng been continuously produced for |onger than 100 hours but shorter

than 300 hoypSpo¥as ahankedtaoe Bhe i;g:gl%r}si@ﬁgi OMQEEQC#%A’: BBk HALS

production W thin"100 hours was ran abbreviation of

h ther nopy agppC | cﬂg )¢ [ h RS BN and
ggur:rpar ati vepiékg?rgf egi;'ﬁétdr]fg a %ar‘%s\}%fi‘%n( %ﬁfﬁg)agﬁﬁ%aﬁaaﬁéeg n (%%nst [ _tutglee?\g t he
nard resin mslgehiar weflght! ROUURIhd e Al AL didih1d | Qi
Exanpl es and Conparative %xanp es; and the abbreéviation of each pol ar

t her nopl ast §$s Pl BARLcAPRLE  2PP! Yner) as used in the follow ng Conparative
Exanples 4 to 7 are as follows: Thernoplastic Elastic Polymer (1): SEPS
§

[err]: ReftfeRgENBkaADIE! - '#i‘&&%d‘t&% YcﬂPrblBék BBbY¥ELMEEN] 11-2

bl ock- pol yi soprene ock-pol'ystyrene block (having a nunber - aver age

mol ecul ar weggbb18&k SGdpiyndrSt £ e?%lystﬁrr_eﬁ%ntﬁf&cﬂieﬂi%yf/o Q)gégﬁ}%a%tﬁ and
at th 0 .

a degree of hydrogenati on e polyi soprene bl oc f SEPS
[err]: acHyU{ 808894 €dopdbitmet 08 XocePpoO! yner of  pol ystyrene
bIock-ponisoﬁ?ene-bIock-ﬁ%Ifg?yrene %Iggk (having a nunber - aver age

mol ecul ar wei ght (0§ Mdbdifto A ermiRited polyst9PbaBlwdY pPepdrkY Hficglal . and
a degree of hydrogenation

same manner as in (1) and (2) of Reference Example 1.

(2) 28.5 kg of ethyl acrylate, 1.5 kg of acrylic acid,
48 kg of toluene, and 30 kg of the mercapto-terminated
polystyrene that had been obtained in (1) were fed into a
200-1liter polymerizer, which was then fully purged with
nitrogen at 70°C. Next, a 2 wt.% solution in toluene of a
radical polymerization initiator, "V-70" (manufactured by
Wako Pure Chemicals Co.) was fed into the polymerizer at a flow
rate of 270 ml1/hr to initiate the polymerization of the monomer.
Then, the polymerization was stopped just after the degree of
polymerization (the degree of conversion into polymer) reached'.
95 %. From fhe resulting reaction mixture, removed were the
solvent and the non-reacted monomer. Thus was obtained a
di-block copolymer .of polystyrene block-ethyl
acrylate/acrylic acid copolymer block. This is hereinafter
referred to as block copolymer (II-2). |

(3) In the block copolymer (II-2) obtained in (2), the
'number-average molecular weight of the polyétyrene block was

10,000, and that of the ethyl acrylate/acrylic acid copolymer
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-35 - at the polyisoprene bl ock of 98 % . SEEPS [err]:
Hydr ogenated tri-block copolynmer of polystyrene

bl ock-i soprene/ but adi ene copol yner bl ock-pol ystyrene bl ock (having a
nunber - aver age nol ecul ar wei ght of 50, 000; a styrene content of 13 %
by weight, a ratio by wei ght of i soprene/butadi ene of 70/30, and a

degree of yeLag i on he 4i r i _5Qp " ock
or o7 op. el RRIINACT AplnBrotarian ey HEe- AL nil) e
ol ystyren - g r i ovel r ) :

Dol franiapmer BhEttal g oL et dhesggageer,

cont ent of 30 S PYaNSl H¥ut forf WAL P, In MR Bhhydl alb39RLLRTHRHLAdIENE of
e f%# Iﬁyd# rgﬁgfb ne

40/ 60, and a degree ogenation at the i'sop uta

copol yner H%t{gutcggioéxg:}arggoféck Higr de inggk Hﬁéﬁaﬁega'%ig?eﬁf: \?ﬁC

Acrylonitr styrene copol yner resin S
EX111", manyéacidEs aEgstésg7Co.) PP Pol ypr opyl ene
resin ("J115G£f mnﬁ?%%?ﬁ &e Kosgn

Reference Example 3 [Production of block copolymer (II-3)
(di-block copolymer of polystyrene block-acrylonitrile/
styrene copolymer block)]

(1) Mercapto-terminated polystyrene was prepared in the
same manner as in (1) and (2) of Reference Example 1.

(2) 22.5 kg of styrene, 7.5 kg of acrylonitrile, 48 kg
of toluene, and 30 kg of the mercapto-terminated polystyrene
that had been obtained in (1) were fed into a 200-liter
polymerizer, which was then fully purged with nitrogen at 90°C.
Next, a 10 wt.?® solution in toluene of the same radical
polymerization initiator as that used in Reference Example 1
was fed into the polymerizer at a flow rate of 200 ml/hr to
initiate the polymerization of the monomer. Then, the
polymerization was stopped Jjust after the degree of ':
polymerization (the degree of conversion into polymer) reached
95 %. From the resulting reaction mixture, removed were the
solvent and the non-reacted monomer. Thus was obtained a
di-block copolymer of polystyrene block-
acrylonitrile/styrene copolymer block. This is hereinafter
referred to as block copolymer (II-3).

(3) In the block copolymer (II-3) obtéined in (2), the

-number-average molecular weight of the polystyrene block was
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Co.) PMVA Met hyl nethacrylate resin ("Parapet L1225", manufactured

by Kuraray Co.) -36 - PBT:

Pol ybutyl ene terephthal ate resin ("HAUZER R113", manuf act ured by
Kuraray Co.) POM Pol yoxynet hyl ene resin ("DURACON MDO-44",

manuf act ur ed by Pol yplastic Co.) PC Pol ycar bonate resin
("PANLI TE GF6, 00@ HrLC tHaeCoP ) he acryIShh.tE‘ih:E?sgrgﬁg copolym |b\éLgJ?.‘>?(ny| ene
ether resin (" NORYL 731", manufactured ner al r| C

PAG6: waylm @@oresrme( LESRe 1913998(11@?%%&%3& BY nimibair-

Chem cal Co.) . Pol yvi nyl chl orideresin ("TH

800", manuf a&&eu&@gl@mlﬁméishlar weldhty bshbobbde &Ra)itd¥Widlecular weight
distribution was 2.1. In the acrylonitrile/styrene copolymer
block in this, the molar ratio of acrylonitrile/styrene was
40/60.

Reference Example 4 [Production of block copolymer (II-4)
(di-block copolymer of polypropyléne block-polymethyl
methacrylate block)]

(1) Polypropylene (Mitsubishi NOBLEN MH8, manufactured
by Mitsﬁbishi Chemical Co.) was fed into a double-screw
extruder, and melt-kneaded and pyrolyzed therein at 420°C to
prépare polypropylene having a double bond at its one end.

(2) 100 parts by weight of the double bond-terminated
polypropylene as obtained in (1), 1000 parts by weight of
toluene, and 30 parts by weight of thio-S-acetic acid were put

- into a reactor, which was then fully purged with nitrogen.
Next, 10 parts by weight of. 2,2'-azobisisobutyronitrile was
added thereto, and the compounds in the reactor were reacted
at 80° C for 6 hours to prepare polypropylene having a thiocacetyl
group at its one end.

(3) 60 parts by weight of the thioacetyl-terminated
polypropylene obtained.in (2) was dissolved in a mixed solvent
comprised of 100 parts by weight of toluene and 20 parts by
weight of n-butanol, to which was added 1 part by weight of
7 % solution of potassium hydroxide in bufanol. Thus, the

compounds were reacted at a reflux point of toluene in nitrogen
I
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Pol yvinyl i dene fluoride resin ("VP 832", manufactured by Dai ki n

I ndustrial Co.) PVDC Pol yvi nyl i dene chloride resin (resin for Saran
W ap, manuf act ured by Asahi Chemi cal Co.) Polar Thernoplastic

Pol ymer (pol ar polymer): Polar polynmer (a): Pol yester-type

t hernopl astic el astoner ("GRILAX E120",

-37 - foffteUhaGEs! €8 PrepareNn@peaptoktebmrhaakd oiygEebgneael.erer
(b): Thernopl astic el astic pol yner having pol yet her bl ocks and

pol yani de bl ocks(4)PERBAX pa3383SARP welghtf & UtRE Rércapto-teridadted
Pol ar polymer (c): Pol yur et hane-type thernopl astic el astoner

("M RACTOLApblyprop¥défie, aseowtathéed eth bys Nwipraiddatidd am 18Iyl yner
(d): Et hyl ene/ et hyl acryl ate random copol yner ("DPDJ 6182",

nmanuf act ur edy biye NgRpPOSE Ubd Ldéné P o Wil anes dadud|£2 bdrsd Bie eldiyHf
bl ock copolynmer (11-1) (di-block copolyner of pol ystyrene
bl ock- pol ynetf mdthyemsabayrrgiatel. 0ciié monomex lmethyindthsdy Eaee WRss f ed

into a 90-liter polynerizer,

thus polymerized at 90°C in nitrogen, while adding thereto
1,1'-azobis(cyclohexane—l-carbonitrile) so that the rate of
polymerization of the monomer might be about 10 % per hour,
and the reaction was stopped just after the degree of
polymerization reached 95 %. From the resulting reaction
mixture, removed were the solvent and the non-reacted monomer.
Thus was obtained a di-block copolymer of polypropylene
block-polymethyl methacrylate block. This is hereinafter
referred to as block copolymer (II-4).

(5) In the block copolymer (II-4) obtained in (4); the
number-average molecular weight of the polypropylene block was
13,000, and that of the polymethyl methacrylate block was
12,000. The block copolymer (II-4) thus had a number-average
molecular weight of 25,000, and its molecular weight
distribution was 2.5.

Reference Example 5 [Production of block copolymer (II-5)
(di-block copolymer of polyisobutylene block-polymethyl
methacrylate block)]

(1) 210 parts by weight of isobutylene, 800 parts by
weight of methylene chloride, 1200 parts by weight of
methylcyclohexane, 6.5 parts by weight of 2-chloro-2.,4,4-

trimethylpentane, 0.98 parts by weight of 2,6-
I —
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and heated in a nitrogen atnosphere until the inner tenperature reached
90[err] C. After 30 mnutes, 32 g of thio-S-acetic acid was added thereto,
and a 7 wt.%solution of a radical polynerization initiator, "V-65"

(manuf actured by Wako Pure Chemicals Co.) in toluene was added thereto at
a flowrate of 430 m/hr while a 6 wt.% solution of thio-S-acetic acid in

tol uene wasgimetRyLpitidins QU@ Ee5 Pared gg‘ &éig}hw}ﬁf ?gEQaithwere fed

pol ymeri zation of the nonomer was initiat pol yneri zati on

was stoppedihtstaarbgetdbhe €6%KEcRl wagohdgBal 131 50 a&ttBeb?e%& ghef of
conversion into polymer) reached 40 % and the contents of the polynerizer

ver e cool edeifaRimt FerFeont d+1de VIa&f@LtseAé@éa dat refgveore e HolssS dovent
and the - non-react ed nononer.

Thus was 0b§féﬁ£ﬁ'el®§b!§i¥68&€yﬁéﬂé ng motﬁaﬂ:§ sfetzaighar Bi'ptﬁb( 't;h%sane end

and havi ng a nunber-average nolecul ar wei ght of 30kg of

pol ystyr enepﬁ@ﬁété'@%dl'ﬂrﬂs&ut%ﬁ?&e%aé @i‘é@&v&i‘ﬁnj@d@pﬁﬁrtg%y’%@lﬁﬁr e fed

into a 90-li1ter reactor a 10 w. % sol ution of 'sodi um

hydr oxi de igf nedthii}armeurafided vhesRtwastaddtiensb Eartg%fl%l ht of
interesterifying the termnal thio-S-acetate group of the polystyrene.

After 2 houpstas®iufl ©ib@estide AGHE WS e didder RRFRACIYr 0O BbeRs!t he
reaction. The solvent was renoved fromthe resulting reaction mxture to
obt ai n ner cepprelpRrd palelsFPh¥Fleanéhaving a double bond at its one end.

(2) 100 parts by weight of the double bond-terminated
polyisobutylene as prepared in (1), 200 parts by weight of
toluene and 11 parts by weight of thio-S-acetic acid were put
into a reactor, which was fully purged with nitrogen. Then,
1 part by weight of 2,2'-azobisisobutyronitrile was added
theretb, and the compounds were reacted at 70°C for 1 hour to
prepare polyisobutylene having a thioacetyl group at its one
end.

(3) 80 parts by weight of the thioacetyl-terminated
polyisobutylene as obtained in (2) were dissolved in a mixed
solvent comprised of 160 parts by weight of toluene and 40 parts:
by weight of methanol, to which was added 10 parts by weight
of a 4 % solution of sodium hydroxide in methanol, and reacted
in nitrogen at 65°C for 6 hours to prepare polyisobutylene'
having a mercapto group at its one end.

(4) 50 parts by weight of the mercapto-terminated
polyisobutylene as obtained in (3) was dissolved in 184 parts
by weight of toluene, to which was added 42 parts by weight

of methyl methacrylate. The monomer, methyl methacrylate was
T
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(3) 30 kg of methyl nethacrylate, 48 kg of toluene, and 30 kg of the

mer capt o-term nated pol ystyrene that had been obtained in (2) were fed
into a 200-liter polyrrerlzer which was then fully purged with nitrogen at
90[err] C. Next, a 10 wt.% solution in toluene of the sanme radical
polyrrerization initiator as that used in (1) was fed into the polynerizer

at a flowg ‘?&ig'? o106 40 bHi & i‘ﬁenﬁ.@ﬁ?Pghyn@ﬁﬂ. thﬁﬁiﬁgj R reFNOMEr .

Then, the poly Ion was stopped just a egree

pol yrer i zatj ofw (4 ey flegs nfé’l&fxeﬁé?ﬂélﬁi Sé&PbbﬂiQriE r%h&@?ﬁg&%}a‘ﬁ ég From

the resulting reaction xture renoved were t vent

non-reacte @Fﬁég[ei cf(h?éjr I tyrene
bl ock- poIdE;/me net#'ll(%:ry ate Bf'oc f|§sh1.|ps ere| nafter rp%ffrerr to as

bl ock copol r | - bl [ t ed in
pol tﬁ'lle ﬂ'éactioPec E'Eo g%d ?Eg'f]e i éyigf’i:h(a d%#ré’% %'f”

(3), the nunber-average no ar wel yrene

- 39 - O{)}% nﬁ'ﬁ?fl 5 1) P&ﬁ&ﬁéﬂag'syrﬁet h»ﬁrdﬁ?tfﬁ&r%éhit%ﬁc‘.‘ce‘%%io# 8?0

The bl ock ¢ a nunber - average nol ecll ar wei ght

gl[ g?gdugtnlq%jhiﬁ#% octH copo ?%%h&é?%?éﬁ?iﬁrﬁ%tlggin%%ér 3%&@%‘&1%%?;%%

bl ock- et hylriied Y@k eobtathkhl @ &bl bIRAP! YIES1PhEFKOE polyisobutylene
block-polymethyl methacrylate block. This is hereinafter
referred to as block copolymer (II-5).

(5) In the block copolymer (II-5) obtained in (4), the
number-average molecular weight of the polyisobutylene block
was 8,000, and that of the polymethyl methacrylate block was
6,000. The block copolymer (II-5) thus had a number-average
molecular weight of 14,000, and its molecular weight
distribution was 2.0.

Reference Example 6 [Production of block copolymer (II-6)
(di-block copolymer of polyethylene block-polyethyl acrylate
block) ]

(1) Polyethylene (HIZEX HD700F, manufactured by Mitsui-
Petrochemical Polyethylene Co.) was fed into a double-screw
extruder, and melt-kneaded and pyrolyzed therein at 420°C to
prepare polyethylene having a double bond at its one end.

(2) 100 parts by weight of the double bond-terminated
polyethylene as ocbtained in (1), 1000 parts by weight of toluene,
and 30 parts by weight of thio-S-acetic acid were put into a
reactor, which was then fully purged with nifrogen. Next, 10

parts by weight of 2,2'-azobisisobutyronitrile was added
U
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(1) Mercapto-term nated pol ystyrene was prepared in the same manner as in
(1) and (2) of Reference Exanple 1. (2) 28.5 kg of ethyl acrylate,
1.5 kg of acrylic acid, 48 kg of toluene, and 30 kg of the

mercapt o-term nated polystyrene that had been obtained in (1) were fed
into a 200-liter polynerizer, which was then fully purged with nitrogen

at 70[err] theMe¥d, ahdthb- &/9 &ﬁdé)'id EnbOotedoPivete £88EE8H at 80°C
pol ymeri zation i ni tiat or, " (manuf actured by Wako Pure Chem cals Co.)

was fed intgof @haqh.—weal gﬁp@ée oflly@wrfnﬂ%t:ﬁ ahvihg &l¢¥H¥odcetyl Grdiup t he
P

pol ymeri zati on of the nononer. the polynerization was stopped j ust
after the dggrf£esObne POAFNEri zation (t he degree of conversion into polyner)
reached 95 % Fromthe resulting reaction m xture, renoved were the

solvent and the pop- r@@C?SQtHDWeiﬁwsof\/a’éhebtt?ah%@e%yld*te&hﬁﬁl&ted
copol ymer of pol ystyrene bl ock-ethyl acrylate/acrylic acid

copol ymer bﬂ)@l?etﬂ? éné %ﬂﬁi@ié@&he(ﬂ e £1d 186 J17 e’ 18 @ e KD b RRNt
(rr-2). n the block copolyner (11-2) obtained in (2), the

nunmber - aver@@r@?1 PDEEE WAL 0E Yt HTby R RAUY Iy ud P EndaD phhtd0y and

that of the acrylate/acrylic acid copol yner

-40- bl O%i@st %HW-butdifo D] ok WIWH Wad ddded)1 iutt MAdwRight of

nunber - average nol ecul ar wei ght of 19,500, and its nol ecular weight

di stribution gasofutiohnNofhpoehB¥hiumChyddbsfider ini ®utanol. Thus, the
compounds were reacted at a reflux point of toluene in nitrogen
for 6 hours to prepare mercapto-terminated polyethylene.

(4) 50 parts by weight of the mercapto-terminated
polyethylene as obtained in (3) was dissolved in 184 parts by
weight of toluene, to which was added 42 parts by weight of
ethyl acrylate. The monomer, ethyl acrylate was thus
polymerized at 70°C in nitrogen, while adding thereto
1,1'-azobis(cyclohexane-l-carbonitrile) so that the rate of.
polymerization of the monomer might be about 10 % per hour,
and the reé.ction was stopped Jjust after the degree of
polymerization reached 95 %. From the resulting reaction
mixture, removed were the solvent and the non-reacted monomer.
Thus was obtained a di-block copolymer of polyethylene
block-polyethyl acrylate block. This is hereinafter referred
to as block copolymer (II-6).
(5) In the block copolymer (II-6) obtained in (4), the

number-average molecular weight of the polyethylene block was
6,000, and that of the polyethyl acrylate bloék was 5,000. The

block copolymer (II-6) thus had a number-average molecular
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acid copolyner block in this, the nolar ratio of ethyl acrylate/acrylic
acid was 93/7. Reference Exanple 3 [Production of block copolynmer (I1-3)
(di -bl ock copol yner of polystyrene bl ock-acrylonitrile/ styrene copol yner
bl ock) ] (1) Mercapto-term nated pol ystyrene was prepared in the sane
manner as in (1) and (2) of Reference Exanple 1. (2) 22.5 kg of
styrene, 7.9eXgh€fofCIY!®00 | rdde 148 meleciLdrohiéaht @1&tI9edioh Was

mer capt o-term nated pol ystyrene that had been obtained in (1) were fed
into a 200-piger polynerizer, which was then fully purged with nitrogen at
90 C. Next, a 10 wt.% solution in toluene of the sane radical
pO'VWEriZalk@ﬁef@hééahﬁémﬂietbaqPﬁﬂaﬁdﬂldKﬁ&Eeﬁ&@cﬁxaﬁpbﬁﬁﬁerwﬂ&Itaq into
the polynerizer at a flowrate of 200 m/hr to initiate the polynerization

of the noNo(@i-blodkeBopolifier PoEYPBLYBRbh9NenBS bibeRPethylsS hcaillatkel/he
degree of polynerization (the degree of conversion into polyner) reached

95 % From 48eyl£§VAELA0cHBITIMER WlaEkyE, removed were the solvent and

t he non-reacted nononer. us was obtained a di-block copol yrer
of pol ystyrepg) Merddptdcterdfindt@l (PdlypropyiRife GO ardldalk This
I's hereinafter referred to as bl ock copolymer (I1-3). 3) In the

bl ock copol ¥\Ersahé -Man®eE sadieth | (1)(,2)(2 X md MBPIE ReFeren o Exenipde
wei ght of the polystyrene bl ock was -
41 - 4.

(2) 48.5 parts by weight of ethyl acrylate, 1.5 parts
by weight of acrylic acid, and 50 parts by weight of
mercapto-terminated polypropylene as obtained in (1) were
dissolved in 150 parts by weight of toluene at 90° C in a reactor,
which was then fully purged with nitrogen. Next, a 2 wt.%
solution in toluene of a radical polymerization initiator,
"V-65" (manufactured by Wako Pure Chemicals Co.) was added
thereto at a flow rate of 2ml/hr to initiate the polymerization
of the monomer. Then, the polymerization was stopped Jjust
after the degree of polymerization (the degree 6f conversion
into polymer) reached 95 %. From the resulting reactionf
mixture, removed wére the solvent and the non-reacted monomer.
Thué was obtained a di-block copolymer of polypropylene
block-ethyl acrylate/acrylic acid copolymer block. This is
hereinafter referred to as block copolymer (II-7).

(3) In the block copolymer (II-7) obtained in (2), the
number-average molecular weight of the polypropylene block was

12,000, and that of the ethyl acrylate/acrylic acid copolymer

block was 10,000. The block copolymer (II-7) thus had a
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10, 000, and that of the acrylonitrile/styrene copolynmer block was 10, 000.
The bl ock copolynmer. (11-3) thus had a nunber- average nol ecul ar wei ght of
20,000, and its nolecular weight distribution was 2.1. In the
acrylonitrilel/styrene copolynmer block in this, the nolar ratio of
acrylonitrile/styrene was 40/60. Reference Exanple 4 [Production of block

copol yner (humBgr-aderageatio Lepolarre ightP@Ey RROPYDbENEnd! DEk mddlesimiidy |
nmet hacryl ate bl ock)] (1) Polypropylene (M tsubishi NOBLEN MH3,

manuf act ur edeight Miistbibbtichewasad . £0. )Invahd ethyll @ Qtl RroTSf1aW
extruder, and nelt-kneaded and pyrolyzed therein at 420 to prepare

pol ypr opyl eaeia\dapmlymtaubbrobndnat this, onheenflolar ratlid) 480 dtdrtls by
wei ght of the double bond-term nated polypropyl ene as obtained in (1),

1000 parts agrykagayaoctyliol aepé, wasdodPaparts by wei ght of thio-S-acetic
acid were put into a reactor, which was then fully purged with nitrogen.
Next, 10 paRefebgneei Bahmple? 82'[Pazdhictizabuss roDoEk| bepvagmeaddad gher et o,
and the conpounds in the reactor were reacted at 80 C? 6 hours to
prepare pol {@iepybekecopoilymer (df OpsByptopglene dlocksaerglendtriles (3)
60 parts by weight of the thioacetyl-term nated polypropylene obtained in
(2) was di sstyvenei copohymer bhbalepl conprised of 100 parts by wei ght of
toluene and 20 parts by weight of n-butanol, to which was added 1 part by

wei ght of 7 % s61 ut iMeraHp teotteasiinated poliydaropy latieanels. pHeparddidn
conpounds were reacted at a ref |ux point of toluene in nitrogen
the same manner as in (1), (2) and (3) of Reference Example
4.

(2) 37.5 parts by weight of styrene, 12.5 parts by weight
of acrylonitrile, and 50 parts by weight of the mercapto-
terminated polypropylene as obtained in (1) were dissolved in
150 parts by weight of toluene at 90°C in a reactor, which was
then fully purged with nitrogen. Next, a 2.3 wt.% solution
in toluene of a radical polymerization initiator, "V-65"
(manufactured by Wako Pure Chemicals Co.) was added thereto
at a flow rate of 2 ml/hr to initiate the polymerization o_f
the monomer. Then, the polymerization was stopped just after:
the degree of polymerization (the degree of conversion into
polymer) reached 95 $. From the resulting reaction mixture,
removed were the solvent and the non-reacted monomer. Thus
was obtained a di-block copolymer of polypropylene block-
agrylonitrile/styrene copolymer block. This is hereinafter
referred to as block copolymer (II-8).

(3) In the block copolymer (II-8) obtéined in (2), the

number-average molecular weight of the polypropylene block was
I
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-42 - for 6 hours to prepare nercapto-term nated pol ypropyl ene. (4)
50 parts by weight of the nercapto-term nated polypropylene as obtained in
(3) was dissolved in 184 parts by weight of toluene, to which was added 42
parts by weight of nethyl nethacrylate. The nononer, nethyl nethacryl ate
was thus polynerized at 90[err]C in nitrogen, while adding thereto

1,1' -azobi Si@y%@h%ﬁ"éh&tc@f Rev &éf&%ni@rﬁ.ﬂé?sﬁ:?@ehéhﬁ’oﬁ’élyﬂ% YIR/dkzat i on
of the nmonomer m ght be about 10 % per hour, - the reacti’on was stopped

just after 48 dcO0BE OFhePBILBBRI Icwdl%e&ea@moh)@&%s Fhag bheunda-t i ng

reaction mxture renoved were the solvent and the non-reacted npnoner.

Thus was objivpéigge andlledi DK weaR@Ity B8 201 000/, YRhAPYE S Mo 1 4 0Er R YRR hy |
nmet hacryl ate block. This is hereinafter referred to as bl ock copolyner

(11-4). disthibhfidReradl 9CK. CoRPkBRicAY] ot t 8Dl &) Sefréme Cbbo ?‘ﬂﬁ‘:
13, 000, and

nunber - aver age nol ecul ar wei ght of the polypropyl ene bl ock was

that of theppebyeh hinisEHRS mdiaire zmtcw o acrid.dddri iy tvaeEnes wel yner

(I'1-4) thus had a nunber-average nol ecul ar wei ght of 25,000, and its

mol ecul ar weppbd. distribution was 2.5. Reference Exanple 5 [Production of
bl ock copolyner (I'1-5) (di-block copolynmer of polyisobutylene

bl ock- pol ynexéwpiesel hegrgl ate bl ock) ] (1) 210 parts by wei ght of

i sobutyl ene, 800 parts by

(1) As the thermoplastic elastic polymer (I), used
herein was SEPS (O (hydrogenated tri-block copolymer of
polystyrene block-polyisoprene block-polystyrene block).
100 parts by weight of SEPS D was mixed with 43 parts by weight
of any one of the block copolymers (II-1) to (II-8) that had
been obtained'in Reference Examples 1 to 8. To 100 parts by
weight of the resulting mixture, added was 0.1 parts by weight
of an antioxidant, "Irganox 1010" (manufactured by Ciba-Geigy
AG) to prepare a thermoplastic polymer composition. Using
this, prepared were test samples according to the method
mentioned hereinabove. Their tensile strength, tensile
elongation and hardness were measured and their outward
appearance was checked, according to the methods also mentioned
hereinabove. The results obtained are shown in Table 1 below.

(2) An ABS resin sheet was used herein as a hard resin
sheet to be previously set in a mold. According to the method
mentioned hereinabove, formed was a laminate having an ABS
resin layer and a layer of the thermoplastic polymer
composition prepared herein. Test samples wére cut out of this

laminate, and their peeling strength was measured according
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wei ght of methyl ene chloride, 1200 parts.by wei ght of nethylcycl ohexane,
6.5 parts by weight of 2-chloro-2,4,4- trinethylpentane, 0.98 parts
by wei ght of 2, 6- -43 -

di met hyl pyridine, and 3.5 parts by weight of pyridine were fed into a
reactor, to which was added 12.3 parts by weight of titanium

tetrachl orige, - mH%s 82k
pol yi sobuty enter.?é1 %ﬁggéﬁ%ﬁi%%%éﬁiﬁe t Us?ﬁlepﬁarepar é’?ﬁ?&“ﬁdsgﬁﬁt yl ene
was di ssol Vsﬁ}g?vh? £800, tp by weight of tetrahydrofuran, to which was

added 280 parts by welg of potassiumt-butoxide, and stirred under
reflux for &y $ Op L & Polyigobutyl ene having a double bond at its

one end. of the doubl e bond-term nated
pol yi sobut yl ene r [ , ts.b [ ugge jgnd 11
parts by weight o s?hggﬁgigge&e@agﬁﬁd pt%lt1 ¥P%fo£§&% ggacrtl%érj% I ch was

fully purgeﬂ{%ﬂi\)%fhé" §rQQeng, Tgﬁaeggé(}ﬂ?éfﬁ] S¥p¥eliINlaql usea alorae (in

2,2 -azobisis tyronitrile was a eret o, and the conpounds were

reacted at E%éfétﬂxaé‘ﬁ%mb&e (% 88%}%@§?95%We&%§ﬂ“%% POmpalrAitadest V!

group at its ohe end. 0 part ght

hi oacety! -gei 1@UPfl 0Pt BABKLYENFe AN LDl NEShuldtd RvdShituiliippgyved i n

a mxed s conprised o 0O parts Dy wel ght of toluene and 40 parts

by wei ght ofs nefdaiiek (op¥livmeas R0l RaAd S PRirdce Example

1 was added to 100 parts by weight of SEPS @. Their tensile

strength, tensile elongation and hardness were measured and
their outward appearance was checked, according to the methods
mentioned hereinabove. In addition, also in the same manner
as in Examples 1 to 8, laminates were formed and test samples
were cut out of them, and their peeling strength was measured
according to the method mentioned hereinabove. The data
obtained are shown in Table 1.
Comparative Examples 4 to 7

Test sample_s were prepared in the same manner as in
Examples 1 to 8 using SEPS D as the thermoplastic elastic"
polymer (I), except that 43 parts by weight of any one of the
polar po_lymers (a) to (d), in place of the block copolymer (II),
was added to 100 parts by weight of SEPS . Their tensile
strength, tensile elongation and hardness were measured and
their outward appearance was checked, according to the methods
mentioned hereinabove. In addition, élso in the same manr;e.f
as in Examples 1 to 8, laminates were formed and test samples

were cut out of them, and their peeling strength was measured
R
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of a 4 % solution of sodi um hydroxide in nethanol, and reacted in nitrogen
at 65[err]C for 6 hours to prepare polyisobutylene having a nercapto group
at its one end. (4) 50 parts by weight of the nercapto-term nated

pol yi sobutyl ene as obtained in (3) was dissolved in 184 parts by weight of
tol uene, to which was added 42 parts by weight of nethyl nethacrylate. The

monomner, '“%é@%r&@ﬁ@aﬁ yI e N¢hod mentioned hereinabove. The data ~44 -
t hus polynerlzed at Cin nitrogen, while adding thereto

1,1 -azobi s&w&i&é&ng@ gﬁ&@d bapididdi&)1 so that the rate of polynerization
of t he mononer. m ght be about 10 % per hour, and the reaction was stopped
just after the degree of polynerization reached 95 % Fromthe resulting
reaction mxture, renoved were the solvent and the non-reacted nononer.
Thus was obt ai ned a di-bl ock copol ynmer of polyisobutyl ene bl ock-polynethyl
met hacryl ate block. This is hereinafter referred to as bl ock copol yner
(1r-5). (5) In the block copolyner (Il1-5) obtained in (4), the
nunber - aver age nol ecul ar wei ght of the polyisobutylene block was 8, 000,
and that of the polynmethyl nethacrylate block was 6,000. The bl ock
copolynmer (11-5) thus had a nunber-average nolecul ar weight of 14,000, and
its nolecular weight distribution was 2.0. Reference Exanple 6

[ Producti on of block copolyner (I11-6)

-
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(di -bl ock copol yner of polyethyl ene bl ock- pol yet hyl acryl gh k)
(1) Polyethylene (H ZEX HD700F, manufactured by M tsui eplaced
Pol yet hyl ene Co.) was fed into a doubl e-screw extruder, d
and pyrolyzed therein at 420[err] Cto prepare polyet hyI
doubl e bond at its one end. (2) 100 parts by weight of the double
bond-term ngte pet-yeth A A1) —1000-—parts-by weight of
t ol uene, apd 305,53;[1'5 b [ th|58ac¢=t|( aqid (werfe put Intgo a
reactor, wh|chf vagthea ful Wk Nidfagen |NeXte [1R | RAf LS |by
wei ght of 22'-%gl§15|aobut &ONGt [ il PeWps pddeds | & | A [ SN | o | o
-45 - thefetpo,a g |t hel co h the fea¢to wgre regcted af 89 C for
6 hours to prepare~hdl vet hyj enk L ha thi oacetiyl lgrqup | at|it$ ome end.
(3) 60 parfs jpy weight of cetyl-term nated pol ylet hyl epe ¢bt ai ned
A . Q . X . .
in (2) was di sscﬂged in fa ent| cbnpfised gf 200 jparfs by wwei ght
of toluene pnd ﬂ)gparta. by | Mef ght <of <nt kuf anplg |t [Whilch as| adfed|1 part
by wei ght of s 7§/<gsol utifon jof jpotjassj um hyfdroki de¢ in bdtanol .| Thyus, |t he
conpounds wetiel refct gd poi ht pf tol deng in niftrogen| for 6
hours to prejare—+ergap dtpolyat hy . G4y 50l pafts by
wei ght of thé& Ind} captjo- pol yet hyl epe as g¢btdingd ijn (B) yas
dissolvedin§18%partsg wlolc]lolalalolalm!| o
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wei ght of toluene, to which was added 42 parts by weight of ethyl

acryl ate. The nononer, ethyl acrylate was thus polynerized at 70[err]C
in nitrogen, while adding thereto

1, 1' -azobi s(cycl ohexane-1-carbonitrile) so that the rate of polynerization
of the nmonomer m ght be about 10 % per hour, and the reaction was stopped

just after the deqeemf 1nPRIBIBAI 54V %eﬂwﬁeﬂaﬁ%ﬁélgxamw%ﬁﬁ%éing

reaction mxture, renoved were the sol vent and the non-reacte YNONEr .

Thus was objgi RedmB1dks- Al AGK §OPFhYER' a®k RIMRITEE € abhagkrPRley &iHY !

acrylate block. This is hereinafter referred” to as bl ock Copol yner

(11-6).  _ theffibplasthe hbopfes puBcidd ob rAB OGN idh Cbhpiifioa

nunber - aver age nol ecul ar ‘wei'ght of the polyethylene b

that of theopolyet byt So6y!wd gt Q§ﬂl< ﬁ&?e|$ thdiQfbp1adie o 10t 100 R R

(1'l-6) thus had a nunber-average nol ecul ar

-46 - i ,@R0 ' ' ' ' i . 5.
Ref er enc\geggg?rprgEgé[@?odalﬁl?grﬁfmglogc@g ?ggﬁyﬁg #(Hil%tr% QHEE g}?{éb}%ac}g
copol ymer Oéoﬁt(gigxﬁéﬁpt’if?,e ShACK-BAYNE FETMMEIRS A idhaf d lTer

bl ock) ] 1) Mercapto-term nat'ed pol ypropyl ene was prepared in the
same manneregérémely) large Pbilihg 05tRBAGEANBR WM the 4two layers.

Accordingly, it is known from those data that in Examples 1
to 8 where the thermoplastic polymer composition of the
invention is laminated with ABS resin through melt adhesion,
smoothly obtained are high-quality laminates with no
interlayer peeling.

In addition, the data in Table 1 further verify that, in
Exampleé 1l to 8 using the thermoplastic polymer composition
of the invention, obtained are shaped articles of high quality
having good mechanical properties such as tensile strength and
tensile elongation, having good flexibility and elasticity and
having good outward appearance.

As opposed to those, it is known from the data in Table
1 that the laminates of Comparative Examples 1 to 3, for which
was used only the thermoplastic elastic polymer (I) not
combined with the block copolymer (II) in Comparative Example
1l or was used a thermoplastic polymer composition comprising
the block copolymer (II), of which the amount was outside the
defined scope of from 5 to 95 parts by weight, in Comparative
Examples 2 and 3, have poor peeling strenéth. It is known

therefrom that, in those comparative samples, the melt
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(2) 48.5 parts by weight of ethyl acrylate, 1.5 parts by weight of acrylic
acid, and 50 parts by weight of nercapto-term nated pol ypropyl ene as
obtained in (1) were dissolved in 150 parts by wei ght of toluene at
90[err] Cin a reactor, which was then fully purged with nitrogen. Next, a

2 W.% solution in toluene of a radical polynerization initiator, "V-65"
(manuf act ur ggnby¥ 1 YéKQsE &1%' I Y@:?t t f rate
of 2 mM/hr to initiatg the po yngrgi%%%arp 0 ?ﬁg%%#o%#&%ﬁgltﬂ?#ﬁ

pol ymer i zatjsggiﬁva§a§égpmgdnbgsbooatter t he degree of polynerization (the
degree of conversion into polynmer) reached 95 % Fromthe resulting

reaction M X{Urgn SEEDKES L€ {1 uRhanknRRR ERERPHe! GAEL ofh TP

Thus was obtained a di-block ‘copol yner pol ypr opyl ene ock-e

acryl ate/ aC:[Yi:ﬁ&(: ?ﬁ@?)ﬁ&&ﬂﬂ&%g&% Jf' thd SLaiGlAdRIdEC a‘igd;t%.%eto as

bl-ock copol yner I'h the bl ock copolymer (I1- tained in

(2), the 18¥64 %evr,miﬁwﬂiaéh[ Aekgahneg)yéeg%gg&acfg,{)@% lﬁc&?&m%iﬁ%%nﬁz

12,000, and that of the ethyl acrylate/acry

127000 nunpes PRParep i aBALA] D) ohd'We W6 fater polumers (p) £ (Q) i o1

-47- nunber - aver age ndl ecul ar wei ght Its no

di stributi ofinWgsade 3of! BnENB1BERY bopbiymake/(3THY! it tAQ ‘%h%‘iﬂ’%é;}i?srti@ ock
in this, the nolar ratio of ethyl acrylate/acrylic acid was :

elastic polymer (I) was laminated with an ABS resin sheet, is
much lower than that of the laminates of Examples 1 to 8. Thus,
it is known that in those Comparative Examples 4 to 7, the melt
adhesiveness of the thermoplastic polymer composition used to
ABS resin is poor. Moreover, it is also known that the tensile
elongation of the samples of Comparative Examples 4 to 7 is
much smaller than that of the sémples of Examples 1 to 8 while
the hardness of the former is higher than that of the latter,
or that is, the former samples are less flexible and less
elastic than the latter samples. Further, the outward
appearance of the samples of Comparative Examples 4 to 7 is
bad. Thus, it is known that in those Comparative Examples 4':
to 7, high-quality articles could not be obtained.
Examples 9 to 14

As the thermoplastic elastic polymer (I), herein used was
any one of SEPS @ (hydrogeﬁated tri-block copolymer of
polystyrene block-polyisoprene block-polystyrene block),
SEEPS @ (hydrogenated tri-block copolymer of polystyrene
block-isoprene/butadiene copolymer block-pélystyrene block)

and SEEPS @ (hydrogenated tri-block copolymer of polystyrene

- 53 - This Sheet Has Been Replaced

[




Ref-erence Exanple 8 [Production of block copolynmer (11-8) (di-block

copol yner of pol ypropyl ene bl ock-acrylonitrile/ styrene copol ynmer bl ock)]
(1) Mercapto-term nated pol ypropyl ene was prepared in the same nanner as
in (1), (2) and (3) of Reference Exanple 4. (2) 37.5 parts by weight
of styrene, 12.5 parts by weight of acrylonitrile, and 50 parts by weight

st | , and
i ssotved | DrogEst BEPTRIE{ FULRE A POy STl (S Doty s Cride B1Bh)
di ss0 gnit"of” N a reactor,
Lol nane of S0 Biits bOMEAGHCbE R oo it e Bt it ROl (3,

Vako Pure %&@nfﬁie% @th_&?ia{%@gﬁgmﬁ@of%xﬁf& ’Eﬁ%rﬂ 1€ topollyiar t 0

initiate the polynerization o nononer. Then, t pol ynmeri zati on was

stopped j usiypliflor ¢ -ﬂﬁ%%%ﬁrﬁ% xméfet"éé&b EkBRpY8l B2 £ HAKY Si on

into polyner) reached 95 % resulting reaction mxture, rénoved

were the s 7 aPRA QS anff Lt @ahaed & bl ock
copol yner 8##%3%?%9%63‘@1e g%eg'ﬁﬁkggcrypom terF%%y?t yr e%e co%g'l ynél?t%:sock.
This i's herghngld edamd Hdiirletd als01ASERRAPESOROLY B! ([WdstBlsamples wede | N
t he bl ock copol yrrera“zl | -8) obtained in FZ), the nunber-average nol ecul ar

\ﬁgi ght of thgt RALYPE LRVSEEank iftke 4'8S Those test samples prepared herein -

were tested to measure and evaluate their physical properties,
-in the same manner as in Examples 1 to 8, and the results
obtained are shown in Table 2 below.
Comparative Examples 8 to 11

Test samples and laminates were prepared in the same
manner as in Examples 9 to 14, except that SEPS @, SEEPS @
or SEEPS @ was used alone (in Comparative Examples 8 to 10)
or that 3 parts by weight of the block copolymer (II-1l) as
prepared in Reference Example 1 was mixed with 100 parts by
weight of SEEPS @D (in Comparative Example 11). Test samples
were cut out of those laminates. Those test samples prepared
herein were tested to measure and evaluate their physical"
properties, in the same manner as in Examples 1 to 8, and the

results obtained are shown in Table 2.

—_—
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12,000, and that of the acrylonitrile/styrene copolyner blo

. was 8, 000.
The bl ock copol ymer (11-8) thus had a nunber- average nol eculgfcchieds laced
20,000, and its nolecular weight distribution was 3.2. Inth ,I” milll '
acrylonitrilel/styrene copolynmer block in this, the nolar rat

74q0. 1 he

acrylonitril e/ st [0 B 1)
t her nopl astic el Fein was BEPP [ érr]
(hydrogenated tyi st g emel bl ek pollyi soprene
bl ock- pol ystyre ipht | of | SEP® [erf] was mixed with
43 parts by wei copol ynmeys (114{1) to (11-8)
that had been es L tp 8] To 100 parts by
wei ght of the r¢ D. 1| pafts|by|weight of an
anti oxi dant, "I vy ( bat Gelgy| AP to prepare a
t her nopl astic p hL:s L ePpr Jl‘emare test sanples
according to tht,gn d® men pve pi I |tensile strength,
tensile el ongafibn a@dghar dnes fed| ang their outward
appear ance was ¢hetked,<accdr di [ hopdls Bl sp nent i oned
her ei nabove. Thé¢ & ésukts obtlai n I'n| Taplef1 bel pw. (2) An
ABS resin sheet |la$ uded herjein esih  kheet {o be previously set
in a mold. Accof® ng o the |nft bﬂ hgr eERnalby& |forned was a
| ami nat e having| Zh|AB§ resiln llaydr and ja ljayef of the {hefnoplastic
pol ymer conposi 4 firepardd Herdin.| Test sanples werelcufout of this
| am nate, and thej pe%i ng [st rlengt h \was| nmejasur ed| acgor di ng
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-49 - to the nmethod nentioned herei nabove. The data obtained are shown
in Table 1. Conparative Exanples 1 to 3 Test sanples were prepared
in the sane manner as in Exanples 1 to 8, except that SEPS [err] was used
alone (in Conparative Exanple 1) or that 3 parts by weight (in Conparative
Exanpl e 2) or 100 parts by weight (in Conparative Exanple 3) of the bl ock

copol ymer (I1- 1)rHy @249t rAbRef2aBBGE Ve thak ¥AS 1260NAePsdMPrBEI IS by
wei ght of SEPS [err]. Their tensile strength, tensile elongation and

hardness weyre RIRMpIRf ANEo 1861 whoshVakd WRPHVT GiVas Tdpskeds @meor di ng
to the met hods nentioned herel nabove. In addition, also in the sane manner

as in Exanimsmbplastid polimeesScofpEsieisRtofthd QhlventiBnCEompPRL8ecguUt OUL
of them and their peeling strength was neasured according to the nethod

nment i oned f&f@.idmaP@th bihGedght ogbtAbNEHe2mBpIREWici 8143818 Polymer
Conpar ative Exanples 4 to 7 Test sanples were prepared in the sane

manner as (1) Poury &, IskErS MS6RISEEPS @O aha@Erohe 5t ter 55PpastsChl asti c
polymer (1), except that 43 parts by weight of any one of the -

pol ar pol ymafes ghdt) o0 theé) bliodk! é@? flzhed eakcapobymeiithl)),, antes fdgesd to
100 parts by weight of SEPS [err|[. Their tensile strength, tensile

el ongat i on oFEhé aABENESSiNBhe ettt dtdif e dnantt rdiEly 1avbedidb1AMRESt 2BAGLHAS
checked, according to the mnethods
between the two layers.

In addition, the data in Table 2 further verify that, in
Examples 9 to 14 using the thermoplastic polymer composition
of the invention, obtained are shaped articles of high quality
having good mechanical properties such as tensile strength and
tensile elongation, having good flexibility and elasticity and
having good outward appearance.

As_opposed to those, it is known from the data in Table
2 that the laminates of Comparative Examples 8 to 11, for which
was used only the thermoplastic elastic polymer (I) combined
with neither the block copolymer (IXI-1) nor the block copolymer
(II-4) in Comparative Examples 8 to 10 or was used a:
thermoplastic polymer composition comprising the block
copolymer (I1II-1), qf which the amount wés smaller than 5 parts
by weight in Comparative Example 11, have poor peeling strength.
It is known therefrom that, in those comparative samples, the
melt adhesiveness between the thermoplastic resin layer and
the ABS resin layer is not good.

Examples 15 to 34
(1) As the thermoplastic elastic polymer (I), used

56 - This Sheet Has Been Replaced
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menti oned herei nabove. In addition, also in the same manner as in Exanples
1to 8, lamnates were fornmed and test sanples were cut out of them and
their peeling strength was neasured

-50 - according to the nethod nentioned herei nabove. The data obtained
are shown in Table 1. -51- [err] _
- 52 - herdif #asasEPSs B0 e1do ahmes Wy iWerdHalof '3ePsa®) RAls es

of Exanples 1 to 8, which are conposed of "a |ayer of the thernoplastic
pol ymer conpethtddpastsidieweNyYBEidOANGVRY o¥ethe block copolymer (II-2)

or (II-4) that had been obtained in Reference Example 2 or 4.
To 100 parts by weight of the resulting mixture, added was 0.1
parts by weight of an antioxidant, "Irganox 1010" (manufactured
by Ciba-Geigy AG) to prepare a thermoplastic polymer
composition.

(2) As the hard resin sheet to be previox:;sly -:set in a
mold, used was a sheet of the hard resin shown in Table 3 below.
According to the method mentioned hereinabove, formed were
laminates having a layer of thé hard resin shown in Table 3
and a layer of the thermoplastic polymer composition prepared
in (1). Test samples were cut out of those laminates, and théir
peeling strength was measured according to the method mentioned

hereinabove. The data obtained are shown in Table 3.
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of 100 parts by weight of the thernoplastic elastic polyner
[err]) and from5 to 95 parts by weight of the bl ock copolyner

(1) (SEPS
(rr),

and a

| ayer of the ABS resin sheet, have an extrenely |arge peeling strength
between the two | ayers. Accordingly, it is known fromthose data that in
Exanples 1 to 8 where the thernoplastic polynmer conposition of the

i nvention is lamnated with ABS resin through nelt adhesion, snoothly
obtained are high-quality lam nates with no interlayer peeling. In

addition, the data Tn-Tapre[ L furjnef verijy ghay, 1n |Exanples 1 to 8
usi ng the t her plmﬁt c bol ynme[ cpnppsitio %f tfthe |i nyenti on, obtained are
shaped articles of...%\ Nwal bt v Nav| gl go06h hanilcal| properties such as
tensile strength Qtepsi | g pkopgal HPhw hayind |wPqdsfil exibility and
elasticity and ﬁg rg gpod| ouf waf d pppear @ance. As opposed to those,
it is known fromth@fatp ip Tablg [ that {the | 4mi nateds of Conparative
Exanpl es 1 to 3J—for—whtrrhTwap—upediomty—therthermgptasti c el astic pol yner
(1) not conbi nled vvit}h the plogk gopplyfer|(l1]) iin Qonmparative Exanple 1
or was used a ther | as| &C| pO| WTERe Conpasi i ORs ¢aPr<+ 4i Ng the bl ock
copol ymer (11),] of I chf thesamdunt, Wds| dut ¢ del qhe | Hefi ned scope of from
5 to 95 parts by t,| Fn] Bopplaf &t | e HEx&hpleg F2 jand 3, have poor
peeling strength. I& is| knpwn| thergfrpm{hat, iin tthoge conparative
sanpl es, the nep t‘: ]
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-53 - adhesi veness between the thernoplastic resin |layer and the ABS
resin | ayer is not good. In addition, it is further known fromthe
data in Table 1 that the peeling strength of the | am nates of Conparative
Exanples 4 to 7, in which a thernopl astic pol yner conposition as prepared
by adding any one of the polar polynmers (a) to (d) in place of the bl ock

| [ 1 d
P T heS 1 bsi Theidiftd SRFRRLES %ﬁ%ﬂ?ﬁ“ﬁct  iEmobladbic (AR
Exanpl es 1 E&n@gsﬂ?fén of tl:h reffELon 4 ﬁr’ggﬁt hagk§ QQ@?&%&%V{?O RAAIRES 4 to

7, the nelt esl veness o C po mer composition used to

ABS resin i 5080 or Mg Yﬁra’r hghsr?é éﬂ@ét otfegﬁialfeqlf; tion

of the sanples of Conpa atlve f a’:] of
h I j

than that of® hE‘SF‘%??E 15y of it t%*E f%@‘ %%?SZ%% L8y CuiThg ?ﬁﬂé*x?bfre
and | ess  e{pshhGpiLap Ehﬁolfﬂ\&%ﬁrc% ALY n%gﬁtfg irhus »

appear ance o .1e sanp €s° 0 mpar at|

i's known thgbskiniboss o Exarrp? H‘Smto §1§es cé&%g:hszm - ﬂgg{e fatrﬁ cl es

could not be o talned ernD rc elastic

pol yrer UMoxﬂﬁBfiEiHﬁ%‘ﬁd"%ia k%yofa%ﬁfé@égfns&%ksgp dr@ﬂ&&%&n t%s bl ock

copol yner of ystyrene yi soprene ystyrene
SEEPS [err] YES PRES t éﬁlrk&}}égeé

bl ock- |sopr1é%{é/§b€(t5adl e?g&g%p%élﬁlrrerqﬁ ock-"po ystyrene bl o ;a
[err] (hydremenghpsrs'i1bhors fﬁ’@@fi&féroﬁeﬂﬁ?iﬂét ¥f1§f§between.

Examples 35 to 46

(1) Various thermoplastic polymer compositions were
prepared in the same manner as in (1) of Examples 15 to 34.

(2) Any of the metal sheets shown in Table 4 was
previously set in a mold. Accofding to the method mentioned
hereinabove, formed were laminates having a layer of the metal
sheet shown in_ Table 4 and a layer of the thermoplastic polymer
composition prepared in (l1). Test samples were cut out of
those laminates, and their peeling strength was measured
according to the _method mentioned hereinabove. The data'.

obtained are shown in Table 4.

—_—
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parts by weight of the thernoplastic elastic polyner
parts by weight of any of the bl ock copol yner

bl ock-i soprene/ but adi ene copol yner bl ock-pol ystyrene bl ock).

100
(1) was mxed with 43
(I'1-1) or (Il-4)aspreparedin

Ref erence Exanple 1 or 4 Using the resulting m xture, prepared were test
sanpl es and |-am-pat-e n-the sane nanner-as in Exanples 1 to 8. Test
sanpl es were %% ut of thcse anmfnat ps. |Those test sanples prepared
herein were o measyre And |eval uatje their physical properties, in
the sane rrr:mnerr'l N Sxamplles Lttq B,|and the results obtained are shown
in Table 2 belawﬁficnnpa atilve panpresBjto 11 Test sanpl es and
| am nat es we gég rled fn tlhe pam@ npnndr as in Exanples 9 to 14, except
that SEPS [efr ERS [err]} of SHEPS|[erfr] was used al one (in Conparative
Exanples 8 t LU) ottt parts by werght of the bl ock copolyner (11-1)
as prepared|in Rgferlence Eanple 1 wap mixed with 100 parts by weight of
SEEPS [err] (in drat | we |Exajpd @ &l) « [Test sanples were cut out of
t hose Ianinaiesgl ogedt esy |sanplled fregarled herein were tested to measure
and eval uate|they & physi ¢c&t | 'PrppertiiesH iln t he same manner as in Exanpl es
1 to 8, and {he &esdlts|obtlained dre shown in Table 2.
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- 55 - [err] - 56- The
data in Table 2 above verify that the |am nate sanples of Exanples 9 to
14, which are conposed of a layer of the thernoplastic polynmer conposition
of the invention conprised of 100 parts by weight of the thernoplastic

el astic polynmer (1) (SEPS [err], SEEPS [err] or SEEPS [err]) and from5 to

95 parts by weighb @itd Ll% BLREK &989&?‘;&#& lend) tﬁ%mﬁgbéé%g%giiﬁl%@ﬁ’ er

of the ABS resin sheet, have an extrene arge peelin bet ween

the two | a I | 4 ' fHth i t hat ,
in Exanpl ggbgp? giﬂ'oﬂsﬁﬁ@hjéh?ﬁ%%%%?@? %8% ;a/%rg %é)irrr%&tsti th‘lga)ngir j'o‘%ﬁ/st he

i nvention, ﬁQEﬁ!LB?daﬂdecu PEEiAY ﬁrfée%ﬁe%om%tq ag%g.g?fgeee i r%}gifngn,

mechani cal properfies such ‘as tensi strength an

L2V 90005E SDLhLLcAOH, Lo i, S0l A0 UMt 1
comprising a layer of the composition and a layc_ar of metal.
The laminates thus formed have large interlayer adhesion
strength between the layers with no interlayer peeling
therebetween. |
Examples 47 to 53

Test samples and laminates were prepared in the same
manner as in Examples 1 to 8, except that SEPS(@ was used as
the thermoplastic elastic polymer (I) and that 100 parts by
weight of SEPS @ was mixed with any one of the block copolymers
(II-1) to (II-6) that had been prepared in Reference Examples
1l to 6, and polypropylene, "MA4" (manufactured by Mitsubishi
Chemical Co.) as in Table 5 belov&, along with 120 parts by weight
of process oil. Test samples were cut out of those laminates.
Those test samples prepared herein were tested to measure and
evaluate their physical properties, in the same manner as in
Examples 1 to 8, and the results obtained are shown in Table
5.

Compérative Examples 12 and 13

Test samples and laminates were prepared in the same
manner as in Examples 47 to 53, except that the block copolymer
(II) was not added (in Comparative Example 12) or that 265 parts
by weight of the block copolymer (II —15 was added (in

Comparative Example 13). Test samples were cut out of those
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2 that the lam nates of Conparative Exanples 8 to 11, for which was used
only the thernoplastic elastic polyner (1) conbined wth neither the bl ock
copolymer (11-1) nor the block copolynmer (I1-4) in Conparative Exanples 8
to 10 or was used a thernoplastic polyner conposition conprising the block
copolymer (I1-1), of which the anmount was smaller than 5 parts by weight

i Compar at iiygy EARERLe dhlosda PaGkEAES! bAGHSHEHiktn WerkS kDU o

therefromt I'n those conpara |ve

Beanpl o5 157Fa 430 oad bfalG3L8, LAVEL MRPer df AOpEEFLLs | OHETRS e (200
mixed i {nadieh s T Pl ge &f*}%%yp%%%%@f%@hg? t@?ﬁ%ﬁ% 0

(11-4) that ;hagaRggnsobtai ned in Reference Exanple 2 or 4. To 100 parts by
wei ght of tﬁe resultlng m xture, added was 0.1 parts by weight of an
antioxi dant, "lIrganox 1010" (manufactured by GCba-Geigy AG to prepare
a thernDpIastic pol ymer conposition. (2) As the hard resin sheet
to be previously set in a nold, used was a sheet of the hard resin shown
in Table 3 below. According to the nethod nentioned herei nabove, forned
were |am nates having a |layer of the hard resin shown in Table 3
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and a layer of the thernoplastic polyner conposition prepared
sanpl es were cut out of those |am nates, andtheir

nmeasured according to the nmethod nentioned hereinabove.

in (1).
peeling strength was

Test

The dat a obt ai ned

are shown in Table 3. - 58 - [err]
- 59 - Thg dqra Ty raprg 3[vertfy thatg the 1The
conposi tion jof tHe iinvept| on Fi rgily. a%hares iingel{ tp
non- pol ar harg(geﬁrs, e esphdte V& oR t he fagt e P e
of the resinsg %nd that, psing the Iﬁb'nnplastic ol
t he inventicng th—i pn'::i ble ltols mf’\ly fdrmilam
| ayer of ths nMpogi tionland g | ayef of a dilffferent patleri
| ami nates tlh@sd flaifred Baye |arlge |ic & | ayes aglreésigp %trle.r
| ayers with [n® inteql ayer| peel ijng |therepet VBT | “Exanpl gse 3
(1) Various |therropllastic| pol yrfer |coppogi tiorls Weré prepar
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(2) Any of the netal sheets shown in Table 4 was previously set in a

nol d. According to the nethod nentioned hereinabove, forned were | am nates
having a | ayer of the netal sheet shown in Table 4 and a | ayer of the

t hernopl astic polymer conposition prepared in (1). Test sanples were cut
out of those |am nates, and their peeling strength was neasured according

to the nethod m@hé%&%gﬁ?ﬁibﬁ%bfggFff}%Mﬁe a%iaéi%%doflb%ﬁr%ivé@iin% 'Tabl €

4.

- 61 - BRs ‘Bbybrons oo A fdoddl 41 &' I RHATHCH AT

su
conposition o?t I rim eres innelt to vari and

pocs bl o { OPoRERPE) SR Ao QB L SRR Sl OfneShobTdat fCUrakkAd L on

possi ble to snbothly am nat es i sin

s o “CPOREREN D), B B PR WhciaREET (I A e RGO
improving the melt adhesiveness of the composition to hard.
resins such as ABS and in improving the peeling strength of
the laminates comprising the layer of the composition.
Examples 54 to 57

Test samples and laminates were prepared in the same
manner as in Examples 1 to 8, except that any one of SEPS (D,
SEEPS @ and SEEPS @ was used as the thermoplastic elastic
polymer (I) and that 100 parts by weight of the thermoplastic
elastic polymer (I) was mixed with the block copolymer (II-2)
as prepared in Reference Example 2, along with polypropylene,
"MA4" (manufactured by Mitsubishi Chemical Co.) and process
oil as in Table 6 below. Test samples were cut out of those
laminates. Those test samples prepared herein were tested to
measure and evaluate their physical properties, in the same
manner as in Examples 1 to 8, and the results obtained are shown
in Table 6.

Comparative Examples 14 to 18

Test samples and laminates were prepared in the same
manner as in Examples 54 to 57, except that the block copolymer
(II-2) was not added (in Comparative Examples 14, 17 and 18)
or that 3 parts by weight or 265 parts by weight of the block
copdlymer (II-2) was added (in Comparative Exémples 15 and 16).

Test samples were cut out of those laminates. Those test
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t her ebetween. Exanples 47 to 53 Test sanples and | am nates were

prepared in the sane nmanner as in Exanples 1 to 8, except that SEPS [err]

was used as the thernoplastic elastic polymer (1) and that 100 parts by

wei ght of SEPS [err] was m xed with any one of the block copolynmers (I11-1)

to (I1-6) that had been prepared in Reference Exanples 1 to 6, and

pol ypr opy! egsmpiy%régafaaaﬁéf@fﬂ ‘Pé(%éﬂ teghd o nglﬁqf@'af;@-e)va% elabl e
t ss ol l.

5 below, along with 120 parts by welig of proce est sanples were

cut out of these bRYE1G4LSpropdiiSted S %ﬁ@kﬁﬁe%&ﬂﬁéf%@eﬂﬁ'ﬁ&ﬁ@ﬁé ested
to measure and evaluate their physical properties, I1n the sane nner as
in Exanpleg ¢ot8, 8andNehbhpekastst SveRiALAC " shéngwrnnl Papll §. O

Conpar ati ve Exanpfes 12 and 13 Test sanples an am nates were
prepared in the sane manner as in Exanples 47 to 53, except that the bl ock
copolymer (I1) was not added (in Conparative Exanple 12) or that 265 parts
by wei ght of the block copolyner (I1-1) was added (in Conparative Exanple
13). Test sanples were cut out of those :

2 7 -62- | am nates. Those test
sanpl es prepared herein were tested to

S
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measure and eval uate their physical properties, in the sane nmanner as in
Exanples 1 to 8, and the results obtained are shown in Table 5.
-63 - [err] -64 - The

data i n Table-& ug;ify-that the addition-of JlgnIAJJnI ef in such.-as
pol ypropyl gne,| anfl process oil|to the tHher plastiga pollymefr cpnpgsition
conpri sing {t he Eharrmp,l asic,e] astigp $)clg r (&) amd & heeb] gck “topol yner
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SEEPS [err] and SEEPS [err] was used as the thernoplastic elastic polyner
(1) and that 100 parts by weight of the thernoplastic elastic polymer (I)
was nmxed with the bl ock copolymer (I1-2) as prepared in Reference Exanple
2, along with polypropylene, "MM" (manufactured by M tsubishi Chem cal
Co.) and process oil as in Table 6 bel ow. Test sanples were cut out of

those | ami nat esThéhddea LatabRBl RS- ELRAGS] 18 FIdhp1RLs 8% 69 dfing
measure and eval uate their physical properties, in the sane manner as in

Exanpl es 1 the8,tiexhdpEastss| po1ohbdi Neshps£1 6168 of Ntd@bli8vantion,

Conparative Exanples 14 to 18 _ Test sanples and | am nates were
prepared i nobbaisage A apt£y28p! 8¢ Hidr é&alfffeﬁav&gat bl ock
copolymer (I11-2) was not added (in Conparative Exanples 14, 1/7a 18) or

that 3 partmebManetaht ppbpdfeinar kachY aveirahkiak tsh:‘i‘:‘e'?i'gf%‘ﬁk an RN
(I'1-2) was added (in Conparative Exanples 15 and 16). est sanples were

cut out of ghefigatashhai£Lsing gesa fféi:ibilit¥ and elasticigy an(il having[ .
-65 - sanpl es prepared herein were tested to neasure and eval uate hei r

physi cal prgpedto@twatra 4PFeSPERCIRNNG tAodd) HREMPISES, thd eodtidbdde
results obtained are shown in Table 6.
shapability of the articles is good and their producibility

is also good.

As opposed to those, it is known from the data in Table
6 that the laminates of Comparative Examples 14, 17 and 18,
for which was used a thermoplastic polymer composition not
containing the block copolymer (II-2), those of Comparative
Example 15, for which was used a thermoplastic polymer
composition containing the block copolymer (II-2) but in which
the amount of the block copolymer (II-2) added was smaller than
5 parts by weight, and those of Comparafive Example 16, for
which was used a thermoplastic polymer composition containing
265 parts by weight of the block copolymer (IXI-2) and in which
the amount of the block copolymer (II-2) added was outside the-
defined scope of the invention, all have poor peeling strength.
It is known therefrom that, in those comparative samples, the
melt adhesiveness between the thermoplastic resin layer and

the ABS resin layer is not good.

Examples 58 to 77

(1) As the thermoplastic elastic polymer (I), used
herein was SEEPS @. 100 parts by weight of SEEPS @ was mixed

with 114 parts by weight of any one of the block copolymer (II-2)

This Sheet Has Been Replaced
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- 66 - [err] -67 - The
data in Table 6 verify that, in Exanples 54 to 57 using the thernoplastic
pol ymer conposition of the invention, obtained are shaped articles of high
gqual ity having good nechanical properties such as tensile strength and
tensile elongation, having good flexibility and elasticity and having

good outwar drappeak§nefat IHad Bess EWEARhES 14 fﬁemdw%ﬁmﬁ@@aags gty of

the articles is good and their producibility i1s also go

opposed t0 HHesd WwithS FNOoWarksOnhy Nereiadipe | BETaRb Evpf he g hat es
of Conparative anpl es 14,b?§ and %EL é%%w mhicthagpugggign%ﬁer#gg}astic

pol ymer COW&%th%Fbtﬁ%d %gnm&@h@,&shaedﬂegﬁleaqow.mwnd!1'202) at @Sy of

Conparative Exanple 15, for which was used a thernoplastic polyner
conposi ti onyeeahdi BENBIrééesP!NAAK ¢8PRhYERwAd ladded d. 1 PaMisChy weight

of an antioxidant, "Irganox 1010" (manufactured by Ciba-Geigy

AG). Thus was prepared a thermoplastic polymer composition.

(2) As the hard resin sheet to be previously set in a
mold, used was a sheet of the hard resin shown in Table 7 below.
According to the method mentioned hereinabove, formed were
laminates having a layer of the hard resin shown in Table 7
and a layer of the thermoplastic polymer composition prepared
in (1). Test samples were cut out of those laminates, and their
peeling strength was measured according to the method mentioned

hereinabove. The data obtained are shown in Table 7.

-
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t he amount of the bl ock copolyner (l11-2) added was snaller than
and those of Conparative Exanple 16,

wei ght ,

bl ock copolynmer (11-2) and in which

for

5 parts by

whi ch was used a
t hernopl astic pol ymer conposition containing 265 parts by weight of the

t he amount of the bl ock copol yner

(I'1-2) added

S
peel i ng stren\é\gE
sanpl es, the

the ABS resin |
t her nopl astic ¢
by wei ght of Sk
t he bl ock copol

(I'1-4) that had
parts by wei ght

Cheni cal Co.) and 'ﬁ@

0.1 parts by w

C ba-Geigy AG.
(2) As the hard resich sHeet
sheet of the h@rdresin

ment i oned her ei
resin shown in

Table 7

0u15|u TITE efipedstopeqf —thenvention, all have poor
,d:?n knpwn |t hef ef fom [ hat|, ih tRhose| conparative
It: |ve1es< bet\é\.{een t he tlher noygl acsot (t:“resin | ayer and
ay.arg ot p6od."“s Exarfphel b8 To > 1 V(1) As the
| adt I?‘m=r“’(|7‘, Hsed™ hétei ¥ WS [SEEP® [lerr]. 100 parts
_EP‘BEE ] wap mixed| wi|th [L14 |parts RQywe] ght of any one of
yner [T1-[2) -68-  or
I been obtlai ned ijn Referdence EXanp|le 4 or}4, | along with 20
of | ygr opyl ene, | "MA4" | (manuf pct yred| by |M t subi shi
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and a |l ayer of the thernoplastic polynmer conposition prepared in (1). Test
sanpl es were cut out of those |amnates, and their peeling strength was
measured according to the nethod nentioned hereinabove. The data obtai ned
are shown in Table 7. - 69 - [err]

-70 - The data in Table 7 verify that the thernoplastic polyner

conposi tion of tiRei duteinORabié W veﬁﬂb?rmaé *heEtheiMoyPasLHS pdAYnir OF
non-pol ar hard resins, irrespective of the degree of the polarity, if any,

of the resi 8émpasditibatof tthkanﬁnw@tiéxmrimlfyaaahéreslm&l%%%i;tiidm- of
the invention, it is possible to snoothly forml|am nates conprising a

layer of thpol&reMidn-PolHIdhardawesins, qﬁééﬁé@ﬁvéf%tfeﬁhélde%{é@ of
| am nates thus formed have | arge interlayer adhesion strength between the
layers withthe polaridys’ iFechnpg bhetaBetntrahs, RadPtREt /8ub@n8O the
thermoplastic polymer composition of the invention, it is
possible to smoothly form laminates comprising a layer of the
composition and a layer of a different material. The laminates
thus formed have large interlayer adhesion strength between
the layers with no interlayer peeling therebetween.
Examples 78 to 89
(1) Various thermoplastic polymer compositions were
prepared in the same manner as in (1) of Examples 58 to 77.
(2) Any of the metal sheets shown in Table 8 was
previously set in a mold. According to the method mentioned
hereinabove, formed were laminates having a layer of the metal
sheet shown in Table 8 and a layer of the thermoplastic polymef
composition prepared in (1). Test samples were cut out of
those laminates, and their peeling strength was-measured
according to the method mentioned hereinabove. The data.

obtained are shown in Table 8.

This Sheet Has Been Replaced

(D

- 70 -



(1) Various thernoplastic polynmer conpositions were prepared in the sane
manner as in (1) of Exanples 58 to 77. (2) Any of the netal sheets
shown in Table 8 was previously set in a nold. According to the nethod

menti oned hereinabove, formed were | am nates having a | ayer of the netal

sheet shown in Taple 8 and layer of the fhernoplastic polyner
conposition preparedai 1) ] Tgst s$anpl es|{werje cut out of those |am nates,
and their peelingl SEe@ofth yas |measurgd fccarding to the method menti oned
her ei nabove. The| dhfh, pbt qimedwar e shown +ny Tabl e 8. -
71 - [err] P lwiw|w|w]|<«|mw -72 - The
data in Table 8 veéﬂﬁymthat theg therngpl asti g pol yner conposition of the
invention firmy adh®@rBs| in|mellt to vdriols |metals, and that, usi ng the
t her nopl asti ¢ pol yrer—coprposttton
M
)
%E 1 1 ‘?I { ! T
o~
2% |H|H|[8|R |55
M
S)
O
@ ) 3
0 H + N
@ 9 3 49
£ o g0
— o) CU_‘_,
o Q a > o
@ [ o
= U
. n O b~ © [=))
3 [ |0 |[w|wo]| o
~ o|lo|lo| o
e 12|2|2l2|2|g
o| % |3|8|3|8(58]|8
M X | X | X | M '
o X | M
2 HI® | M| ®\mik||m™ -
Q ~
£ | o8 '
25 E
02 e w|<w|w|w|w®
2o
0 M
H
w2
UE 1 1 1 I
O ! !
~ O ] - - ] b= o]
M
Q
O
EK]
)] u 5
O n
=l Q ~ o] ]
wn ~ O 3] =
— g0 o e
. o o £
d w0 =]
o &a >
< <
[2s] [2)] o i (3] ™M
g ~|~]lo o ||
i o |lo|lo|o |0
2 |4ldl2l2l2]4
f (5/5/5|5/5|¢8
g é ﬁ 5 é gg Sheet Has Been Replaced

T



of the invention, it is possible to snmoothly formlam nates conprising a

| ayer of the conposition and a |layer of netal. The |lam nates thus forned
have | arge interlayer adhesion strength between the |ayers with no
interlayer peeling therebetween. VWHAT IS CLAI MED | S: 1.
A thernopl astic polyner conposition conprising; (1) 100 parts by

weignt of at | eagle @aeat iPTHRAIAE Ve ?%hk%ﬂg!ﬁ%&ﬂﬁaﬂ&gpggmggogn

bl ock copol yners having polyner bl oc consi sting essentl

aromatic vid&ﬂgogﬂm% a&@j%%ﬁ%%n%gfhiy(ﬁhm&?twﬂt e&;(sg)a&;ehgy of a

conj ugat ed ne conpound, and their rogenates, an rom5 to

95 parts bydeiht g bl OWs 1P ehY Biekhdp1abYe 1 RAUHBEmBbATES ohO)

consisting essentially of at least one conpound selected fromaromatic

vinyl compeynisheihvehledldnl 41CaaPauadIn1dNdoPelneBRhIY 6kh (BhiRAEao 2
constitutional unit derived fromat |east one of (meth) acrylic compounds.
2. The therdgasdy I SERES ofbodd t8lod ign i Relneai-g1Whi ch
the (meth) acryli cilggo%ol_un x;[ 0 cog%t ib'togl?)e t %ﬁpola?lslngr lg?%?kBFDsn_e:tglét

| east one @hd NBPARIRGEYS] gnﬁ%‘ Ebhonr(éﬁatﬁiéérl'a%‘g%&iﬂf@ffﬁféf yh@Rkkibhe and

their derivatives. ernopl asti c pol'ynmer conpaosition conpri sing;

strength between the layers with no interlayer peeling

therebetween.
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'(i) (1) at least one thernoplastic elastic polymer (I) selected from block
copol yners havi ng pol yner bl ocks (A) consisting n_aronatic

vi nyl conpound and pol ymer bl ocks (B) consisting '
conj ugated diene conpound, and their hydrogenat esﬂmm H ’Eu ')EHCK
copolynmer (11) having polyner blocks (C) consisting es s ~at
| east one cyEReURY @ghgﬁgPdI rom aromatic vinyl conpounds and ol efinic
conpounds, and pol yner ocks (D) having a constitutional unit derived
fromat least 1. A therm@Pfaffié"BOINACEVLOApSILLUR SomBE sing; (3) At
| east one of olefinic polynmers and process oils; said cgg}p sttion’ bei _ngh
characterized in¢ghap, ts( bly) weli gh¥NF fre© dfe d k{1 ght
of the bl ock cop()o:yygrfgg Flair)S rgl at :i\?g’ to 10% parts by wel g{‘?ﬂ(ﬁa%e ot al

of the thergppkasti podlymmeld C(ﬂ()l%/ésfé%‘é%a éﬂgma%}kﬁgtsFco%&@?seﬁ#&ﬂiﬁdlom

ol efinic polyners and process oi it co Ims Trom=10 to

500 parts byovendbincied (Al)fgﬁso tlﬁée ¥ty 1??%%”%{ §r8ﬂgtgéﬁ§€r§& oils,

relative to 100 parts by we t her nopl a astic ().

4. The ther ggpbaahicCan@! ¥ ELBPSEkS om?sc&ﬁgi%é r%?%%@{%?l}rl&%l ch

the (meth)acrylic conpound To constitute the po s at | east
one of (ret8dAguyhteda@idne compound, and their hydrogenates, and

(2) from 5 to 95 parts by weight of a block copolymer (II)
having polymer blocks (C) consisting essentially of at least
one compound selected from aromatic wvinyl compounds and
olefinic compounds, and polymer blocks (D) having a
constitutional unit derived from at least one of (meth)acrylic
compounds.

2. The thermoplastic polymer composition as claimed in
claim 1, in which the (meth)acrylic compound to constitute the
polymer block (D) is at least one of (meth)acrylic acid,
(meth)acrylates, (meth)acrylonitrile and their derivatives.

3. A thermoplastic polymer composition comprising;

(1) (1) at least one thermoplastic elastic polymer (I)
selected from block copolymers having polymer blocks (A)
consisting essentially of an aromatic vinyl compound and
polymer blocks (B) consisting essentially of a conjugated diene
compound, and their hydrogenates,

(2) a block copolymer (II) having polymer blocks (C)
consisting essentially of at least one compound selected from
aromatic vinyl compounds and olefinic compoﬁnds, and polymer

blocks (D) having a constitutional unit derived from at least

- 73 - This Sheet Has Been Rep
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(meth)acrylates, (neth)acrylonitrile and their derivatives. 5. A

| am nate conprising a |layer of the thernoplastic paqlyner conpositi on of
any one of claims 1 to 4 and a |l ayer of sone other rraterl al .

| aminate as claimed in claim5, in which the other m ll"uutMIHMt
one selected fromnetals and hard resins. 7. Ah

*

conpri sing ioma tdfer(rﬁaa;lrgsidxglmobm@bu@ﬁ@ogﬂd on of any one of "cldinms 1 to
4.

(3) at least one of olefinic polymers and process oils;
sald composition being characterized in that;

(ii) it contains from 5 to 95 parts by weight of the block
copolymer (II), relative to 100 parts by weight of the total
of the thermoplastic elastic polymer (I) and at least one
selected from olefinic polymers and process oils, and

(iii) it contains from 10 to 500 parts by weight of at
least one of olefinic polymers and process oils, relative to
100 parts by weight of the thermoplastic elastic bolymer (I).

4. The thermoplastic polymer composition as claimed in
claim 3, in which the (meth)acrylic compound to constitute the
polymer block (D) is at least one of (meth)acrylic acid,
(meth)acrylates, (meth)acrylonitrile and their derivatives.

5. A laminate comprising a layer of the thermoplastic
polymer composition .of any one of claims 1 to 4 and a layer
of some other material.

6. The laminate as claimed in claim 5, in which the other
material is at least one selected from metals and hard resins .:

7. A hot-melt adhesive comprising the thermoplastic

polymer composition of any one of claims 1 to 4.

-
heet Has Been Replaced

"I

- 74 -



