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1 DESCRIPTION ETHYLENIC COPOLYMER, COMPOSITION
CONTAINING THE COPOLYMER AND USE THEREOF 5 Technical
Field [0001] The present invention relates to an ethylenic copolymer, a
composition containing the copolyme;L and their use. More 10 specifically,
the present invention relates to a novel ethylenic copolymer composed of
only ethylene and an a-olefin and having excellent cross-linking
properties, a composition containing _the copolymer and to use thereof. 15
Background of the Invention % ene-a-olefin copolymer has
been conventionally used for various applications. [0003] 20 For
example, since a crosslinked foamed product using an ethylene-a-olefin

er. is high in mechanical strength and is lightweight and flexible, it
ETH@%@%&%{Q iOF &R eXtEoP ThAtENHISTO EBASFIGIORE BUESHRERETER AND

parts such as door glass run channels and the like, packaging materials,
daily 2 necessities, and other$>Hefd&iic¢& a non-crosslinked foamed
product is weight-reduced but is low in mechanical strength, when

Technical Field

[0001]

The present invention relates to an ethylenic copolymer,
a composition containing the copolymer and their use. More
specifically,thepresentinventionrelatestx>anovelethylenic
copolymer composed of only ethylene and an a-olefin and having
excellent cress-linking properties, a composition containing

the copclymer and to use thereof.

Background of the Invention
[0002]

An ethylene-a-olefin copolymer has been conventionally
used for various applications.
10003]

For example, since a crosslinked foamed product using an
ethylene-o-olefin copolymer is high in mechanical strength and
islightweightandflexible,:H:isusedforiﬂteriorandexterior
materials for construction, automotive parts such as door glass

run channels and the like, packaging materials, daily
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it is used for the applications as described above, the mechanical
strength has been improved by subjecting a resin to 5 crosslinking
reaction to bond molecular chains ing]e foamed product. [0004] In
addition, the crosslinked foamed product of a resin is also used for
footwears or footwear parts, for example, soles 10 (mainly, midsoles) of
sports shoes or the like. The reason is that it is required for footwears or

necfootwearparts fo;have a- condifiop.in which they are H%Qtwe%%q 6}<ng flh imed

a mechanical strength and rebound resilience i%ﬁ%nouaﬁ 0 1nhibi

prodgformation ¢ H%e—dc@éé%téﬁ@ Yseand £%V§%‘%%%%§%‘gsp§o%d%%% srwhen

conditions. [0005] It is widely known that cros

it eyylelrllgév&r_myk%gﬁta{% gopéjl r%«%frgaqre convefggion Ily use%éo esr% oe soles. b

1ans A Yl
However, since the crossli 6amed products, PO which | ey the

%iH et gjene-v'n | acetate copolymer_composition, have a high
meCspecg%f(l]é(l:gl %ras\r/%ltyea% tz%ll ?\illgahsc%%%?e%f 1l Osve?,‘(:;i WREnUER4for dXarfipleSfor to
hae soles, there is a problem._that the soles are heavy and compressed
cm%)? olnrgl;%tlérr)% lsesnd 51% hiechant ﬂ%@&?@iﬁ%ﬁcﬁ%ﬂaﬁo&ﬁu iehieamed

prognd %he like is 3 losing. [0006] in Patent Documents 1 and 2, there are

&scribed inventions,

(00047

In addition, the crosslinked foamed product of a resin is
also used for footwears or footwear parts, for example, soles
(mainly, midsoles) of sports shoes or the like. The reason is
that it is reguired for footwears or footwear parts to have a
condition in which they are lightweight and have a mechanical
strength and rebound resilience high enough to inhibit

deformation caused by long-term use and to withstand severe use

conditions.
[0005]

It is widely known that crosslinked foamed products of
ethylene-vinyl acetate copolymers are conventionally used for
shoe soles. However, since the crosslinked foamed products,
which are molded using the ethylene-vinyl acetate copolymer
compesition, have a high specific gravity and 2 high compression
set, when used, for example, for shoe soles, there is a problem
that the soles are heavy and compressed by long-term use and the

mechanical strength such as rebound resilience and the like is
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respectively, relating to a crosslinked foamed product using an 5
ethylene-a-olefin copolymer and a crosslinked foamed product using a
mixture of an ethylene-vinyl acetate copolymer and an ethylene-a-olefin
copolymer. However, these inventions improve low specific gravity
properties and low compression set properties, but do not provide
sufficient performance. In 10 addition, in Patent Document 3, there is

105 described an ethylene-a-olefin-specific non-conjugated polyene random
copolymer. However, it becomes clear from the studies of the present

{Ood%\ﬂentors that there is a room for improvement from the standpoint of
providing a foamed product with consistent quality 15 and having a low
specific gravity and a low compression set (CS) . For this reason, there is

a agrrgér?c? for )t{%%"aup%%%rasncea%fg afoamed Fd%%&%ﬁf&@ﬁ&s%éﬁf%%ﬁ&“s '

res ang qa% a IO\évlsg)ecific gravity and a low compression set éngS% and an

“ e ShiyIane aldlehii topolvmer Andcompdsitich hadPrhRFCGEsiMdige an
)p{o erties wgic ,m%zo be used for the production of the foamed
broduct 000 7] h additfish ¥RE bréskht Appicant has brépd<aiis fesay oduct

. _composijtion containing an ethylene-a-olefin copolymer and an ethylenic

usi%%p%lﬁﬁé%%sﬁe%eaéﬁpa@m%‘&%mwn}. \WRBhR 3hke 4CpEst ymer and an
composition is used as a raw material for coating an electric wire, it is

& Y SESET RAt e TesOESMBBS Eon is bR Exesllent i BaRNCE DERREEPNS

. weather resistance and mechanical strength, compared to the case

lmpw&ég&g@@m%ﬂéﬁcﬁﬁ@g@roperties and low compression set

properties, but do not provide sufficient performance. Iin
addition, in Patent Document 3, there is described an
ethylene-o-olefin-specific non-conjugated polyene random
copolymer. However, it becomes clear from the studies of the
present inventors that there is a room for improvement from the
standpoint of providing a foamed product with consistent guality
and having a low specific gravity and a low compression set (CS).
For this reason, there is a demand for the appearance of a foamed
product with consistent quality and having a low specific gravity
and a low compression set (C$S) and an ethylene~u~olefin copolymer
and a composition having high crosslinking propérties which may
be used for the production of the foamed product.
[C007]

In addition, the present applicant has proposed a resin
composition containing an ethylene-a-oclefin copoelymer and an

ethylenic copolymer rubber (see Patent Document 4). When the
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5 ethylene -propylene-diene rubber is used as a raw material for coating
an electric wire (for example, see Patent Document 5). However, a further
improvement has been demanded in the balance between weather
resistance and mechanical strength when the resin composition is used
for wire coating. 10 [0008] On the other hand, an olefinic thermoplastic
elastomer is used for automotive parts, industrial machine parts,

res electiopisoand electric.deyice parts, building tﬁ%@@f’aﬁg?‘% ke as.an .

alternative of a vulcanized rubber. However, thereis a emand for 4

o1 Material haying exegllgnt tensile st glchu?éleggé@%figg”@gggq&“géufsb%fore

elasticity. For example, it is known that a mo ar vinga

-lempera QRper, ten g% rength wlhé h is improved as o
exc%?)vrin%%?eg F\}v%;\é% Qé%%vé%@r?%&iané%& ubbSr |s% SlodtcEd by e ade cat

e B Ao At BUERE Eapoly et LTBer apdran on

ethylene-a-olefin-non-conjugated po

+hysing a metallocene catalyst (see patent Document 6) However, there
¢ #ag%ée %%éforjggﬁg fc%lt%}éeaprp%%a%ﬁceﬁf Y SRerfspRstie Bidasmetal for
coa%%ﬁablenofearoggg{l a moldﬁ% article 5 that is more excellent in balance

weén mechanical strehgtht st otigfiReSs si&R a86RSle BRFgREST 5) -

How a\r}g the like. P?fent Document 1: Japanese Patent Application Laid-Open
NG, rHoa-foE 5 PARKCHORGMENt 25 3P 5He S8 PRREIRT 4if-Opgrbalance

Publication N ‘
between weather resistance and mechanical strength when the

resin composition is used for wire coating.
0008}

On the other hand, an olefinic thermoplastic elastomer is
used for automotive parts, industrial machine parts, electronic
and electric device parts, building materials and the like as
an alternative of a vulcanized rubber. However, there is a
demand for a material having excellent tensile strength,
breaking elongation and rubber elasticity. For example, it is
known that a molded article having a low-temperature property
and tensile strength, which is improved as compared with a
conventional vulcanized rubber, is produced by the use of a
composition containing a crystalline polyolefin resin and an
ethylene-o-olefin-non-coniugated polyene copolymé&r rubber
prepared using a metallocene catalyst (see patent Document 6).
However, there has been a demand for the appearance of a

thermoplastic elastomer capable of producing a molded article
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H11-206406 Patent Document 3: Japanese Patent Laid-Open Publication
No. H11-5818 Patent Document 4: Japanese Patent Laid-Open
Publication No. 10 2006-249136 Patent Document 5: Japanese Patent
Laid-Open Publication No. H08-127680 Patent Document 6: Japanese
Patent Laid-open Publication No. H09-12790 15 Disclosure of the
Invention Problems to be Solved by the Invention [0009] An object of the
resent invention IS é_lo E(tovlde a rhovel 20 ethﬁlene-a-olefm copolymer

thagx%ésllenrllﬁr? CrosSTnKingG properies i Sdafio SShofREF BBfect Brthat T ength

an Olpr{:eosen;]niirelvesntison ig to provide a foamed molged article Wj_th consistent
qUAITtY ARaHaving 4 16 spEaific yFavity A4 foi comprédifon S68(CS),

Pat\éVQLChﬂS suitable for footwear parts or the like, an 6 ethylenic copolymer
compositioh Tapable ofptddacHg TRe-fIameP prodifct AR o8k pamsNo -
HO9E%@§OS%d of the foamed m‘olde.d article. . In addition, alfurther another
obj £6f'the present invention is to provide an ethylenic copolymer
composition which is 5 suitable for electric wire coating or the like and is

PataplelRAt Wi Hatarce bERBAS SedtRcraatistancd AiRPmelidticalat ion No.

strength,
H11-2064086

Patent Document 3: Japanese Patent Laid-Open Publication No.
H11-5818

Patent Document 4: Japanese Patent Laid-Open Publication No.
2006-249136

Patent Document 5: Japanese Patent Laid-Open Publication No.

HOB-127680

Patent Document 6: Japanese Patent Laid-Open Publication No.

HO09-12790

Disclosure of the Invention
Problems teo be Sclved by the Invention
[0009]

An object of the present invention is to provide a novel
ethylene-o-olefin copolymer excellent in crosslinking
properties, In -addition,  another object of the present
invention is to provide a foamed molded article with consistent
quality and having a low specific gravity and a low compressicn

set (G5}, which is sultable for footwear parts or the like, an
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and an electric wire coating material and an electric wire sheath using the
ethylenic copolymer composition. Furthermore, another object of the
present invention is to provide a 10 thermoplastic elastomer that is
suitably used as an alternative of a vuicanized rubber and capable of
producing a molded article excellent in balance between mechanical
strength and toughness such as tensile elongation or the like. 15 Means
to Solve the Problems [0010] An ethylenic copolymer (A) of the present

et ienlibR ISP ebPBlymecsampdsecdof onlyadthylent andduca-otefime foamed
having 3 to 20 carbon atoms, characterized by satisfying the following 20

PI pétyifire AeAtEq @), (B Rrara(ch: {a)anyinglegroup dontent perlot dbathon: i cle .
atoms is 0.06 to 1, as measured by infrared absorption spectroscopy, (b)

In FMERIGMER2164g 850t lesstand (Chadensity is 0850 8940 nvention
g/cm3. 7 0011] Such an ethylenic copolymer (A) of the present invention

1sfuitherprefarably satisfies ifiefollowing sequirerpent (e o6 themeli flown  1s
rate (MFR, ASTM D1238) at 190C under a load 5 of 2.16 kg is 0.01 to

51 208!y 0 fin. 0812 A first ethylenictcopglymer eempasition af tRe e v ce 1 lent
present invention is characterized by containing the ethylenic copolymer
in balance between weather resistance and mechanical strength,
and an electric wire coating material and an electric wire shea‘h
using the ethylenic copolymer cempesition, Furthermore,
another object of the present invention is to provide a
thermoplastic elastomer that is suitably used as an alternative
of a vulcanized rubber and capable of producing a molded article

excellent in balance between mechanical strength and toughness

such as tensile elongation or the like.

Means to Solve the Problems

[0010]
An ethylenic copolymer (A) of the present invention is a
copolymer composed of only ethylene and an a-olefin having 3 to

20 cerbon atoms, characterized by satisfying the following

requirements {(a}, (b) and (c¢):

la) a vinyl-group content per 1000 carbon atoms is 0.06 to 1,

as measured by infrared absorption spectroscopy,
{b) & MFR1p/MFRz 16 15 8.5 or less, and

(c) a density is 0.850 to 0.910 g/cm’.
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(A) and an ethylene-polar monomer copolymer (B1) in a proportion 10 of
100 to 20 parts by mass of (A) and 0 to 80 parts by mass of (B1) (here, it
is provided that the total of (A) and (B1) is 100 parts by mass). [0013] The
first ethylenic copolymer composition éf the present 15 invention
preferably contains a radical generator (C) in the range of 0.1 to 2.0 parts
by mass based on the total 100 parts by mass of the ethylenic copolymer

(A) and the ethylene-polar monomer copolymer (B1), and also preferably

[0 bhtains the radical generator (C) in the range of 0. | to 2. 0 parts by

mass and a foaming 20 agent (D) in the range of 0.1 to 30 parts by mass
based'Sii tie tBidl 100 perts by lags f thé btiylehivscapohymer (Ayamcht Lon
the ethylene-polar monomer copolymer (B1). [0014] A foamed molded

TurfhiQe ob v presehrinvehtion is® charadteriZedriprthatit isdhtaineddy(d) ;
crosslinking foaming of the first ethylenic copolymer composition of the

(dIpresentventibpy The feariédimokdedMartitle If the preserftinvention ds 1o0ad
preferably composed by laminating a layer composed of one or 5 more

of Kindstofrawimaterials seledted froth @hengroup consisting of polyolefin,
polyurethane, rubber, leather and artificial leather and a foamed molded

[ CG¥tidle obtained by crosslinking foaming of the first ethylenic copolymer
composition of the present invention.

A first ethylenic copolymer composition of the presant
inventioniscﬂmracterizedbycmntainingtheethyleniccopolymer
{A) and an ethylene-pclar monomer copolymer {B1) in a proportion
of 100 to 20 parts by mass of (A) and 0 to 80 parts by mass of
(B1) (here, it is provided that the total of {AY and (B1l) is 100
parts by mass).

[0013]

The first ethylenic copolymer composition of the present
invention preferably contains a radical generator (C) in the
range of 0.1 to 2.0 parts by mass based on the total 100 parts
by mass of the ethylenic copolymer (A) and the ethylene-polar
monomer copolymer (Bl), and also preferably contains the radical
generator(C};Httherangeofitl1x>2.0partskgzmassand¢afoaming
agent (D) in the range of 0.1 to 30 parts by mass based on the
total 100 parts by mass of the ethylenic copolyméer (A} and the
ethylene-pclar monomer copolymer (RB1).

[0014]

A foamed molded article of the present invention is
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10 [0015] Preferably the foamed molded article of the present invention is
footwear parts, and more preferably the footwear parts are midsoles,
inner soles or soles. [0016] 15 A method for producing the foamed
molded article of the present inventiofi is characterized by crosslinking
foaming of the first ethylenic copolymer composition of the present
invention. [0017] 20 In addition, the method for producing the foamed
molded article of the present invention is characterized by including a
chagigs bRérosshnkingfoamihy ofthedfirstisthylemic copelyiner kéompbsitionng of
of the present invention and a step of compression molding of the
theestfingfoaméd product. 900018]esecondrethylenicnopolymehe present
composition of the present invention is characterized by containing the
invghylénic copblgmerapg dmban ethydertet aolefirt having3 420 tather b i on
atoms-non-conjugated polyene copolymer (B2) in which the content of
is theconstiolipnabupit dedved flam ettytensis:5049 86% chymoteiand thee or
content of the constitutional unit derived from non-conjugated polyene is
mo 1060k 10:36% Dy maelenghese iik iss pravided that theytotehef theceanstitutionat i ng
unit derived from 10 ethylene, the constitutional unit derived from an
of apaléfimlefin, polyurethane, rubber, leather and artificial

leather and a foamed molded article obtained by crosslinking

foaming of the first ethylenic copolymer composition of the

present invention.

[0015]

Preferably the foamed molded article of the present
invention is footwear parts, and more preferably the footwear
parts are midsoles, inner soles or soles.

(0016}

A method for producing the foamed molded article of the

present invention is characterized by crosslinking foaming of

the first ethylenic copolymer composition of the present

invention.

[0017]

In addition, the method for producing the foamed molded
article of the present invention is characterized by including
a step of crosslinking foaming of the first ethylenic copolymer
composition of the present invention and a step of compression

molding of the resulting foamed product.
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having 3 to 20 carbon atoms and the content of the constitutional unit

derived from non-conjugated polyene is 100% by mole) in a proportion of

100 to 31 parts by mass of (A) and 0 to 69 parts by mass of (B2) (here, it

is provided that the total of (A) and 18 (B2) is 100 parts by mass). [0019]

Such second ethylenic copolymer composition of the present invention

preferably contains an inorganic filler in the range of 1 to 250 parts by

mass, based on the total 100 parts by mass 20 of the ethylenic copolymer
mc}(]Jﬂ\g)jand the ethylene-a-olefin having 3 to 20 carbon

atoms-non-conjugated polyene copolymer (32). [0020] Further, the

sechdf EFFYIENIE EBYSIFMETR cORTOLIBADLITRERSTesEATRVERticRe present
. __preferably also contains a radical generator 10 (C) in the range of 0.1 to
INVERBARE by RBSS Hased I E Yot IC0Lpans by mass of the ethylemicl yme

copolymer (A) and the ethylene-a-olefin having 3 to 20 carbon
(&) atoMahonédonjijatet: Potyetrecdspolymer(B2).15:[0021] Inaddifién, the rbon

second ethylenic copolymer composition of the present invention
at opreferablydvas]a Mdorp visgesity IMb e L4 of thethyteneastlefire content

having 3 to 20 carbon atoms-non-conjugated polyene copolymer (B2) at
of 1OGC Gt 10vahgeof 1010300 fd022% from ethylene is 50 to 85%
by mole and the content of the constitutional unit derived from
non-conjugated polyene is .01 toc 30% by mole (here, it is
provided that the total of the constitutional unit derived from
ethyiene, the constitutional unit derived from an «-clefin
having 3 to 20 carbon atoms and the content of the constitutional
unit derived from non-conjugated polyene is 100% by mole) in a
proportion of 100 to 31 parts by mass of (A) and ¢ to 69 parts
by mass of (B2) (here, it is provided that the total of (A) and
(B2) is 100 parts by mass).

[0019]

Such second ethylenic copolymer composition of the present
invention preferably contains an inorganic filler in the range
of 1 to 250 parts by mass, based on the total 100 parts by mass
of the ethylenic copolymer (A} and the ethylene-o-clefin having
3 to 20 carbon atoms-non-conjugated polyene copolymer (B2).
(00203

Further, the second ethylenic copolymer composition of the

present invention preferably also contains a radical generator
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A molded article of the present invention is characterized in that it is
obtained from the second ethylenic copolymer composition of the present
invention and is preferably obtained 15 by crosslinking the ethylenic
copolymer composition. [0023] Suchl& molded article of the present
invention is preferably an electric wire coating material or an electric wire
sheath. The electric wire of the present invention is 20 characterized in
that it is provided with an electric wire coating material and/or an electric
(©)wirk Seathaathsded ofitie® mbldesrriclerotthe prebentinventione total
[0024) The thermoplastic elastomer of the present invention is 11
100craracisriZey infhasit _iobtdifedy ayiranicallyarosslinking (@ mixturé the
containing 10 to 99 parts by mass of the ethylenic copolymer (A) and 90
ethiplepanbyrhasd of Aewistallide pro@lenie Polymer-(B3){provideshthat 2t ed
the total of (A) and (B3) is 100 parts 5 by mass). Effect of the Invention
Po Lie28] Theethiienic EBBolymer (A) of the present invention may 10 be
suitably used for various crosslinking molding because it has a high
{00¢inyl-group content and is excellent in crosslinking properties, and when
used for crosslinking foaming, a foamed product having a low specific
gravity &tbia tfowcompressienseti ethylenic copolymer composition

ofthepresentinventionpreferablyhasezMooneyviscosity(ML“M
of the ethylene-q-clefin having 3 to 20 carbon
atoms-non-conjugated polyene copolymer (B2) at 100°C in the
range of 10 to 300.

[0022]

Amolded article of the present invention is characterized
in that it is obtained from the second ethylenic copolymer
composition of the present invention and is preferably obtained
by crosslinking the ethylenic copolymer compoesition.

[0023]

Such a molded article of the present invention is
preferably an electric wire coating material or an electric wire
sheath. The electric wire of the present invention is
characterized in that it is provided with an éléctric wire
coating material and/or an electric wire sheath composed of the
molded article of the present invention.

(00247

The thermoplastic elastomer of the present invention is
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is produced. 15 [0026] The first ethylenic copolymer composition of the
present invention is suitable for cross'-inking foaming and a foamed

molded article may be molded. Since the foamed molded article of the
present invention has a low specific §ravity, an excellent 20 mechanical
strength and a low compression set, it may be suitably used for various
applications, and it is also preferably used to produce a foamed molded
article laminated with various raw materials and may be suitably used

Chag ae il At dShidd artst Sudh-ds- midh 818 INFER Sekebl Boteand it ing

‘Like. The footwear 12 parts of the present invention are light weight,

@ TeRieibRt iRCHethanikdl stherigth Bhdivesa Smallesmprdssidre set; apdenic

are suitable for sole materials of sports shoes, and the like. [0027] 5 In

CoPRdditi6T, shtethé S8chRd - ethyiEriv copalyméracomppsitivhioftier opy lenic
present invention is suitable for crosslinking molding and the resulting

PO Lybfded BitlclEds cexcdtiant e propertiestsuck &s(Rexibility ( Reat fesistanpert s
weather resistance and the like, it is used for various 10 applications as a

by R fnaterial in place of EPDM (ethylene-propylene-diene rubber), and a
molded article alternative to an EPDM product may be produced at a low
cost. The second ethylenic copolymer composition of the present
invention is suitably used for the application of especially an

Effect of the Invention

[0025]

The ethylenic copolymer (A) of the present invention may
be suitably used for various crosslinking molding because it has
a high vinyl-group content and is excellent in crosslinking
properties, and when used for crosslinking foaming, a foamed
product having a low specific gravity and a low compression set
is produced.

[0026]

The first ethylenic copolymer composition of the present
invention 1is suitable for crosslinking foaming and a foamed
molded article may be molded. Since the foamed molded article
ofthepresentinventionhasailow5pecificgravity,anexcellent
mechanicalstrengthandealowcompressionset,itrma;besuitably'
used for various applications, and it is also preferably used
to produce a foamed molded article laminated with various raw
materials and may be suitably used especlally as footwear parts

such as midsoles, inner scles, soles and the like. The footwear
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15 electric wire coating material or an electric wire sheath. Since the
electric wire of the present invention is provided with an electric wire
coating material and/or electric wire sheath that are formed from the
second ethylenic copolymer compositign of the present invention, it is
excellent in flexibility, heat 20 resistance, weather resistance and the like,
and may be produced at a lower cost compared to the case where it is
obtained using EPDM and the like. [0028] The thermoplastic elastomer of
PaXR& pPésent nveiitionn 131 whivhtis @n elastohieriobtainéd by, dynamicalynt in
crosslinking a mixture containing the ethylenic copolymer (A) of the
e grésertaihventiemeant aoystadline propylenic polymes smay besprodused are
at low cost, is excellent in mechanical properties and may be 5 used for
suiaAbus applicatiohs asah<ERBMs Brief Descriptiomobthe Reawings: [0029% .
Fig.l is a schematic view showing the specific gravity 10 measurement
[0%¥&@nde and five specific gravity measurement sites (shown by asterisks)
on a flat surface of a foamed molded sample. Here, the specific gravity

measuremeht tarigenis setin agangaeof 2@ awn @r margynwarkfromgRCN ne

of the four sides of the flat surface of the foamed molded sample. 15 Best
coMadeifoi Garrying Ouhthe lpvetion:  invention is suitable for
crosslinking molding and the resulting molded article is
excellent in properties such as flexibility, heat resistance,
weather resistance and the like, it is used for wvarious
applications as a raw material in place of EPDM
(ethylene-propylene-diene rubber), and a molded article
alternative to an EPDM product may be produced at a low cost.
The second ethylenic copolymer composition of the vresent
invention is suitably used for the application of especially an
electricwire coatingmaterial or anelectricwire sheath. Since
the electric wire of the present invention is provided with an
electric wire coating material and/or electric wire sheath that
are formed from the second ethylenic copolymer composition of
the present invention, it is excellent in flexibility, heat

resistance, weather resistance and the like, and may be produced

at a lower cost compared to the case where it is obtained using

EPDM and the like.

10028]

The thermoplastic elastomer of the present invention,
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[0030] Hereinafter, the present invention will be specifically explained. 20

[0031] <Ethylenic Copolymer (A)> The ethylenic copolymer (A) of the

present invention is a copolymer composed of only ethylene and an

a-olefin having 3 to 20 carbon atomslahd preferably is a copolymer

composed of 14 ethylene and an a-olefin having 3 to 10 carbon atoms.

The a-olefin having 3 to 20 carbon atoms, which is a copolymerization

component, may be one kind alone, or two or more kinds. [0032] 5 The
whiyde éfthera-elefintconstituting therethylenic wopolymer () isrdlearfioming a

_the type of a copolymerization monomer in producing the ethylenic

M1 EpPEy TR L HoweErsthet hypesofihe @splefigiran ethyledicthe present
~ copolymer may be identified, for example, by measuring the 13C-NMR
1népettianfansampleobtainéd 46 by upifaraly digsolying appraximately oduced

200 mg of an ethylenic copolymer in 1 mL of hexachlorobutadiene in a

at sample autie with ediametariof 10 mevtadardhe measuemeatcarditions ne
of a temperature of 120C, a frequency of 25.05 MHz, a spectrum width of

us 48004z, wpllse sepeatingdime 6h4.2:seconds amd a 45 15 degree-pulse
width of 6 psec. In the present invention, the ethylene content of the
ethylenic copolymer (A) is not particularly limited but is usually 50 to 95%
by mole in the total

Brief Description of the Drawings

[0029)]

Fig.l is a schematic view showing the specific gravity
measurement range and five specific gravity measurement sites
{shown by asterisks) on a flat surface of a foamed molded sample.
Here, the specific gravity measurement range is set in a range
of 20 mm or more inward from each of the four sides of the flat

surface of the foamed molded sample.

Best Mode for Carrying Out the Invention

[C030]

Hereinafter, the present invention will be specifically

explained.

[0D031]
<Ethylenic Copolymer (A)>

The ethylenic copolymer (A) of the present invention is
a copolymer composed of only ethylene and an w-olefin having 3

to 20 carbon atoms and preferably is a copolymer composed of
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constitutional units. [0033] 20 The ethylenic copolymer (A) of the present

invention satisfies the following requirements (a) , (b) and (c) , and

preferably simultaneously satisfies the following requirements (a), (b), (c)

and (d). (a) the vinyl-group content pe# 1000 carbon atoms is 0.06 to 1, 15

as measured by infrared absorption spectroscopy, (b) the ratio,

MFR1p/MFRR2.16 is 8.5 or less, (c) the density is 0.850 to 0.910 g/cm3,

and (d) the melt flow rate (MFR, ASTM D1238) at 190C under a load 5 of
ethy 181 i 0D 10 2004l Ed hiin.[[6034]Heteihafterfthesebequirements  The

will be further explained. [0035] 10 (a) Vinyl-Group Content The ethylenic

o—Segpolynier (Al of IHecpresenrtiventiomhas avimyl-goapaonténtifrom zat i on

0.06 to 1, preferably from 0.06 to 0. 8, more preferably from 0.06 to 0.5
cormidhfrthermare preferablyk fromh 8106 te 0.2 pet 4000 carkor=atonisi 4n

the present invention, 15 the vinyl-group content in a polymer is
{ 0Cdétérmined by infrared absorption spectroscopy (IR method). [0036] In

the ethylenic copolymer (A) , a vinyl group is usually

The type of the w-olefin constituting the ethylenic

copolymer (A) is clear from the type of a copolymerization
menomer in producing the ethylenic copolymer (A). However, the
type of the o~olefin in an ethylenic copolymer may be identified,
forexample,bynwasuringthejEC~NMRspectracnfasampleobtained
by uniformly dissolving approximately 200 mg of an ethylenic
copolymer in 1 mL of hexachlorobutadiene in a sample tube with
a diameter of 10 mm under the measurement conditions of a
temperature of 120°C, a freguency of 25.05 MHz, a spectrum width
of 1500 Hz, a pulse repeating time of 4.2 seconds and a 45
degree-pulse width of 6 psec. In the present invention, the
ethylene content of the ethylenic copolymer (A) is not
particularly limited but is usually 50 to 95% by mole in the total

constituticnal units.
[0033]

The ethylenic copolymer (A) of the present invention
satisfies the following reguirements (a), {(b) and {(c), and
preferably simultaneously satisfies the following requirements
{a}, (b), (c) and (d).

(a) the vinyl-group content per 1000 carbon atoms is 0.06 to 1,
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present at the terminal of a copolymer. The ethylenic copolymer 20 (A) of
the present invention is excellent in crosslinking properties because it has
a relatively high vinyl-group content, that is, 0.06 to 1 per 1000 carbon
atoms. However, if the ethylenic coﬁorl’ymer (A) has a vinyl-group content
of 1 or more per 1000 carbon atoms, the vinyl-group amount of a
copolymer 16 becomes excessively large and the crosslinkage or
breakage of the polymer main chain easily excessively occurs during the
as ﬁl&aﬁﬁ%ﬁﬂg }ﬁ-‘r’oééégﬁ‘?gr, FHeRANAY RAdSE probféihs QEERBYE the variation
b in MFR2.16, burning and the like during the molding 5 processing. [0037]
O AfditfSH: 19 the preséHE Shacificatidn Sthe Gdandfication of the vinyl
group may be typically performed by (1) preparing a mixed sample using
() 2 bR elffisHd ¥oritBiring 16 reithBr ViAy! typeinsatifited bond nor
vinylidene type unsaturated bond and 1, 2-polybutadiene (the vinyl-group
(d) cohnbok WHidR Y BRéSdy RABWN SRY pidparig acalibfatioruadee by 1oad
performing infrared absorption measurements, and then (2) performing
oI infrafed@bsctpfiory e utéifetsfor thermeasurement 15 sample and
(3) calculating. Further, it is confirmed that polyethylene contains neither
[UCvifiyl type unsaturated bond nor vinylidene type unsaturated bond by the
fact that no absorption band is observed in the region between 1000 cm
-1 afi¢ 880 mai-tby /infrared sbsorptionmeasarensentsy Specifigally, therther

explained.
[0035]

{a) Vinyl~Group Content

The ethylenic copolymer (A) of the present invention has
a vinyl-group content from 0.06 to 1, preferably from 0.06 to
0.8, more preferably from0.06 to 0.5 and further more preferably
from0.06 to 0.2 per 1000 carbon atoms. In the present invention,
the vinyl-group content in a polymer is determined by infrared
absorption spectroscopy (IR method) .

[0036]

In the ethylenic copolymer (A), a vinyl group is usually
present at the terminal of a copolymer. The ethylenic copolymer
{A} of the present invention is excellent 1in crosslinking
properties because it has a relatively high vinyl-group content,
that is, 0.06 to 1 per 1000 carbon atoms. However, if the
ethylenic copolymer (A) has a vinyl-group content of 1 or more

per 1000 carbon atoms, the vinyl-group amocunt of a copolymer
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20 quantification of the vinyl group was carried out in the following
manner using an infrared spectrophotometer FT-IR 350 Type
manufactured by JASCO Corporation. [0038] By using, as standard
samples, a powder of polyethylene 17L §HI-ZEX 2200J (trade Name),
manufactured by Prime Polymer Co., Ltd.) containing neither vinyl type
unsaturated bond nor vinylidene type unsaturated bond and
1,2-polybutadiene (double-bond amount of which is already known,
LepRB30, §rRamfariied by ISR Quipdrationyas avimitgreup typerelefinge of
approximately 5 g of each sample was weighed to the fourth decimal
thplavel emd both of thesamples Weresdissolved-imlchlotefors atu23€gapts hot
then the chloroform was evaporated to obtain a mixed sample. An
mo rfrarad absonstiori.measuring:fitm was prepared fronod04he mixgdn as the
sample by hot rolling at 180C. In addition, the vinyl-group content in
vaBR830manufattifed: by ISR Congoration ish 83%i by male (byinfratedns 1ding
absorption spectroscopy, Molello method) , and using this value, the
proomberobuinyl-type double bonds in the 1,2-polybutadiene per 1000
carbon atoms is 15 calculated. Then, samples having the different
[CAGmbers of vinyl-type double bonds (n: vinyl content per 1000 carbon
atoms), in which the mixing ratio between polyethylene and vinyl type

olefinwas changedowere subjecteskto Sfleveldnfrared, absorrtion; o, ¢he

measurement in the range of n from 0.05 to 1 to obtain 20 a common
quiangent ine-abneMBABUM POINYR VI Ef ¢ ypical 1y performed by
{1) preparing a mixed sample using & polyethylene containing
neither vinyl type unsaturated bond nor vinylidene type
unsaturatedbondand}qz—polybutadiene(thevinyl—groupcontent
of which is already known) and preparing a calibration curve by
performing infrared absorption measurements, and then {2)
performing infrared absorption measurements for the measurement
sample and (3) calculating. Further, it 1s confirmed that
polyethylene contains neither vinyl type unsaturated bond nor
vinylidene type unsaturated bond by the fact that no absorption
band is observed in the region between 1000 cm™ and 850 cm™! by
infrared absorption measurements. Specifically, the
quantification of the vinyl group was carried out in the
following manner using an infrared spectrophotometer FT-IR 350
Type manufactured by JASCO Corporation.

[0038]

By using, as standard samples, a powder of polyethylens
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940 to 850 cm-1. The common tangent line was used as a base line, and
the absorbance Ds at the key band (910 cm 1) of the vinyl group and the
value Do of the base line were read out. Further, the thickness L (cm) of
each sample was accurately read odﬂ)y a 18 micrometer, and the
absorbance D/L = (Ds-DO) /L of each sample per the unit thickness of the
key band was calculated. Then, a relationship between the absorbance
and the number n of the vinyl-type double bonds is graphically
(HIr_ezp%szﬁt%%%o(ﬂﬁﬁea%a%ibraﬂﬁﬁlmg?&rﬁ@ Ay Egrotp andbunegefo - ,
1000 carbon atoms. [0039] For the sample to be measured, an infrared
Lt dapsofiition® miediarinéfhlivas prepared bypot refifg anad/edvagond nor
determined 10 in the same manner as described above. The calibration

VingindShtained Bbove Was Used 16 Salchiare!theamsyl-g fouprambuntiperdiene
1000 carbon atoms. [0040] (b) MF’Rlo/M'FR216 15 The ethylenic
{dougdGiyRierta) BFthalpresarft invatitiohn hass thesratio MIFR 1 EIMFR2. 165518 30,
8. 5 or less, preferably 8.0 or less and more preferably 4.0 to 8.0. Here, .
ma N Lo FeRENESR ntslt oW 2itate (g/18:min)rheasuredatd 30 andeedin,
load of 10 kg in accordance with ASTM D1238, and MFR2.16 represents
APPHTHEMASW20 Faiec(/2 0 Fhipmpasured atel99Ceunteranloa ol 2 A Gikg ima 1
in accordance with ASTM D1238.
place, and both of the samples were dissolved in chloroform aft
23°C, and then the chloroform was evaporated to obtalin a mixed
sample. Aninfrared absorption measuring film was prepared from
the mixed sample by hot rolling at 180°C. In additicn, the
vinyl-group content in BR830 manufactured by JSR Corporation is
93% by mole (by infrared absorption spectroscopy, Molello
method), and using this value, the number of vinyl-type double
bonds in the 1,2-polybutadiene per 1000 carbon atoms is
calculated. Then, samples having the different numbers of
vinyl-type double bonds (n: vinyl content per 1000 carbon atoms),
in which the mixing ratio between polyethylene and vinyl type
olefin was changed, were subjected to 5-~level infrared
absorption measurement in the range of n from 0.05 to 1 o obtain
a8 common tangent line at the maximum point in the vicinity of
940 to 850 cm™'. The common tangent line was used as & base line,
and the absorbance Dg at the key band (910 cm™) of the vinyl group

and the value Dy of the base line were read out. Further, the

thickness L (cm) of each sample was accurately read out by a
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[0041] The ratio MFR10/MFR2.16is an index of the degree of long chain
branching of a copolymer. If a copolymer has an 19 MFRla/MFR2.6 value
of 8.5 or less, it is represented that the copolymer has less long chain
branching. [0042] (c) Density 5 The®#hylenic copolymer (A) of the
present invention has a density from 0.850 to 0.910 g/cm3 and preferably
from 0.855 to 0.910 g/cma3. Further, the density of the ethylenic
. copolymer (A) of the present invention is a value measured at 23C in
L CIEEBTdETCe RitA ASTEMAYESOR A0-pOR3[f thel@endity ¢atisfiestherangeple
the ethylenic copolymer (A) is excellent in balance between the rigidity :
PeIafd thélirmpabbicsigtamsstidngths[0ba4] 1sr(d) MIER Thé méleflow ratéhen,
(MFR, ASTM D1238) at 190C under a load of 2.16 kg of the ethylenic
4 IEgpolyiBE MFofhe yreseritifvarition: isaappropratetyhselecteder n of the
~ depending on the applications and is not particularly limited, but is
Virprefdrably fomk0.01460:200 ¢/40:26 pin,aabdieyprefeableiiamdd a0k in a
g/10min, further more preferably from 0.1 to 40 g/10 min, especially

calpieterbblyrfrom 102 t6 @5 /16 mihrand-mostyrefenablyfrope 0. 11010 carbon
g/10 min.
atoms.

[0039]

For the sample to be measured, an infrared absorption
measuring film was prepared by hot rolling and D/L was determined
in the same manner as described above. The calibration curve

obtained above was used to calculate the vinyl-group amount per

1000 carbon atoms.

[0040]

(b} MER310/MFR; 16

The ethylenic copolymer {A) of the present invention has
the ratio MFRyo/MFRy 16 of 8.5 or less, preferably 8.0 or less and
more preferably 4.0 to 8.0. Here, MFRy;, represents a melt flow
rate (g/10 min) measured at 190°C under a load of 10 kg in
accordance with ASTM D1238, and MFR. 4 represents a melt flow
rate (g/10 min) measured at 190°C under a load of 2.16 kg in
accordance with ASTM D1238.

(00417

The ratio MFRyo/MFRy 1¢ is an index of the degree of long

chain branching of a copolymer. If a copclymer has an
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[0045] <Production Method of Ethylenic Copolymer (A)> 20 Olefin
Polymerization Catalyst The ethylenic copolymer (A) of the present
invention has the properties and its production method is not particularly
limited. However, the ethylenic copolgrer (A) may be produced, 5 for
example, by copolymerizing ethylene with one or more kinds selected
from a-olefins having 3 to 20 carbon atoms in the presence of an olefin
polymerization catalyst comprised of the following catalyst components
MERA]/AfcRBL.¢[ARA wrossfinked metallocene composndsepresenteskbyrther the
10 following general formula [I] [0046] [Chemical Formula 1] R Q ZZ (t'1
cope YRR fz]hf0947§ &5 (Incthe formula [ Mreprasgnts a transition metal, p
represents a valence of a transition metal, X may be the same or different
[ C@rbii each other and each represents a hydrogen atom, a halogen atom
or a hydrocarbon radical, R1 and R2 may be the same or different from
{cpachrmothiersand each represents a n-electron 20 conjugated ligand
coordinated to M, and Q represents a divalent

The ethylenic copolymer (A) of the present invention has
a density from 0.850 to 0.910 g/cm’® and preferably from 0.855
to 0.910 g/cm®. Further, the density of the ethylenic copolymer

{A) of the present invention is a value measured at 23°C in

<

accordance with ASTM D1505.
[0043]
Ifthedensitysatisfiestherange,theethyleniccopolymer
(A} 1s excellent in balance betwesen the rigidity and the
impact-resistant strength.
(0044}
(d) MER
The melt flow rate (MFR, ASTM D1238) at 190°C under a load
of 2.16 kg of the ethylenic copolymer (A) of the present invention
is appropriately selected depending on the applications and is
not particularly limited, but is preferably from 0.01 to 200 g/10
min, more preferably from 0.1 to 100 g/10min, further more
preferably from 0.1 to 40 g/10 min, especlally preferably from
0.1 to 25 g/10 min and most preferably from 0.1 to 10 g/10 min.
[(0045]

<Production Method of Ethylenic Copolymer (A)>
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21 radical crosslinking two n-electron conjugated ligands R' and R2.) [B]
At least one kind of compounds selected from an organoaluminum oxy
compound (b-1), a compound (b-2) forming an 5 ion pair by reacting with
the metallocene compound [A], and ancorganoaluminum compound (b-3).
[0048] The copolymerization may be carried out, for example, by solution
polymerization of ethylene and one or more kinds of 10 monomers
selected from a-olefins at a temperature range of 0 to 200C in the
Ol pfdgente bitke disfin polyMetizdtion-catalyst under the coexistence of a
solvent. [0049] However, the ethylenic copolymer (A) according to the 15
preséiténeemtioremay bepradyced withpus anyHinigationsefithenvent ion has
production method as long as the properties are satisfied, and may be
thpreparee rfoi exampie, iysa techaigie of reacterblending, physicak : cuiariy
blending or the like by the use of a metallocene compound having a

1isfruetre difterentirom the danmula ] cacoseatalyst200ther thaa the g ceq,
catalyst component [B] or well-known two or more kinds of ethylenic

focopalymers., [00p0] dtereinalter, there willthe furthey explained the method., . ..

of producing the ethylenic copolymer (A) in which ethylene and 22

selected from a-olefins having 3 to 20 carbon atoms in the

presence of an clefin polymerization catalyst comprised of the
following catalyst components [A]l and [R}.

[A] A crosslinked metallocene compound represented by the
fellewing general formula [I]

[0046]

[Chemical Formula 1]

aN
Q M(X)p—z
AN
RZ

(1]

[0047]

(In the formula [I], M represents a transition metal, p
represents a valence of a transition metal, X may be the same
or different from each other and each represents a hydrogen atom,
@ halogen atom or a hydrocarbon radical, R' and Rr? may be the same

cr different from each other and each represents a n-electron

conjugated ligand coordinated to M, and O represents a divalent
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one or more kinds selected from cx-olefins having 3 to 20 carbon atoms
are copolymerized in the presence of an olefin polymerization catalyst
containing the catalyst components [A] and [B]. 5 [0051] Catalyst
Component [A] The catalyst componétit [A] is a crosslinked metallocene
compound represented by the formula [lI]. In the formula [I], the transition
metal represented by M includes Zr, Ti, Hf, V, 10 Nb, Ta and Cr, preferred
transition metal is Zr, Ti or Hf, and more preferred transition metal is Zr or
r a2 ¢ OO5ZFmstheigeniargl fonmula{il astthem-election sosjigatesh tigand’ and
represented by R1 and R2, there may be mentioned a ligand 15 having
R®.anrl-cyclopentadienyl structure, anr-benzene structure, an
r-cycloheptatrienyl structure and an n-cyclooctatetraene structure, and
(B éspédially:g&digand davingkanretyclopentadienylrstzictuye is prefarred. Tae  an
ligand having an n-cyclopentadienyl structure includes, for example, a 20

orgyelopéntadienyl groupcarvindedylgroup, ahyesagenated indenylsgrauPng an
a fluorenyl group and the like. These groups may be further substituted

Lowithed hatogereatonirashydrocathen geotpisuche as aliklpavh@rakkyl, ang an
alkoxy, aryloxy and the like; a hydrocarbon group-containing silyl group
orgachvad anttialkyl 23rgilyl:grouprar the like; a chain or cyclic alkylene
group; and
(00483

The copolymerization may be carried out, for example, by
solution polymerization of ethylene and one or more kinds of
monomers selected from a-olefins at a temperature range of 0 to
200°Cj11thepresencecﬁftheolefinpolymerizationcatalystunder
the coexistence of a solvent.

(00491

However, the ethylenic copolymer (A) according to the
present invention may be produced without any limitation of the
production method as long as the properties are satisfied, and
may be prepared, for example, by a technique of reactor blending,
physicalblendingcn:thelikekuftheusecﬁfan@tallocenecompound
having a structure different from the formula [I], a co-catalyst
other than the catalyst component [B] or well-known two or more
kinds of ethylenic copolymers.

[0050]

Hereinafter, there will be further explained the method

of producing the ethylenic copolymer (A} in which ethylene and
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others. [0053] In the general formula [I], a group crosslinking R1 and 5 R2
represented by Q is not particularly limited as long as it is a divalent
group, and includes, for example, a linear or branched alkylene group, an
unsubstituted or substituted cycloalkyiene group, an alkylidene group, an
unsubstituted or substituted cycloalkylidene group, an unsubstituted or 10
substituted phenylene group, a silylene group, a dialkyl-substituted
silylene group, a germyl group, a dialkyl-substituted germyl group, and

OT fhaTiKEC fios4] e E&taR/st _Bnipaiiert [Alma)be Spetifically sxemplifiedbon
15 by the metallocene complexes used in Examples described later, but

2L {8 R0t Ffhfed (PR SEEBATTOHAdS L [DO55SuCk §atdlgst comiporieht [AlLefin
is preferably used as an olefin polymerization catalyst together with a

PO e3liiyst 280 E6mpsotent BT (005612 Calalystdompatient|Bt Whapenents [A]
catalyst component [A] is used as a component of an olefin

angohferization catalyst for producing the ethylenic 24 copolymer (A), the
olefin polymerization catalyst preferably contains a catalyst component

{0B]Ldonstituted of at least one

Catalyst Component [A]

The catalyst component [A] is a crosslinked metallocene
compound represented by the formula [I]. In the formula (11,
the transition metal represented by M includes Zr, Ti, Hf, V,
Nb, Ta and Cr, preferred transition metal is zr, Ti or Hf, and
more preferred transition metal is Zr or Hf.

[0052]

In the general formula [I], as the n-electron conjugated
ligand represented by R' and R?, there may be mentioned a ligand
havingeﬂ}n—cyclopentadienylstructure,anrrbenzenestructure,
an n-cycloheptatrienyl structure and an n-cyclooctatetraene
structure, and especially a ligand having an n-cyclopentadienyl
structure is preferred. The ligand having an
n-cyclopentadienyl structure includes, for example, a
cyclopentadienylgroup,anindenylgroup,akumuogenatedindenyl
group, a fluorenyl group and the like. These groups may be
furthersubstitutedwithaahalogenatom;Eihydrocarbongroupsuch
as alkyl, aryl, aralkyl, alkoxy, aryloxy and the like; a

hydrocarbon group-containing silyl group such as a trialkyl
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kind of compounds selected from an organoaluminum oxy compound
(b-1) , a compound (b-2) forming an ion pair by reacting with the 5 catalyst
component [A] and an organoaluminum compound (b-3). Here, the
catalyst component [B] is preferably used in any of the following
embodiments [c1] to [c4] from the viewpoint of polymerization activity and
the properties of the resulting olefin polymer. 10 [cl] an organoaluminum
oxy compound (b-1) only, [c2] an organoaluminum oxy compound (b-1)
s1dyd aprorganealdimingm idempsaunda(b:3)o fc3] wecarapeung (b2 faraing; and
an ion pair by reacting with the catalyst component [A] and an
otdrganealuminum compound (b-3), and i5 [c4] an organoaluminum oxy
compound (b-1) and a compound (b-2) forming an ion pair by reacting
[ OWil3 the catalyst component [A] [0057] However, when a metallocene
compound in which Q is a silylene group in the general formula [I] is used
as thereatalyst @éncomporent{A] aa compoungd(Bud) ferminganipnRaik! ang
by reacting with the catalyst component [A] is not used as the component
R*[Blepand enlydalland)c2l are adgpted:in[aH 10 {c4) asithe preferrath g a5 1-

component [B]. [0058] 25 Hereinafter, there will be specifically explained

ifgfhdﬁﬁyz@wﬂp@&%ﬂ§paeﬁ@efH&QG§QQWKk%@(é§@M§¥é¥“EP%ﬂEear or

branched alkylene group, an unsubstituted or substituted
cycloalkylene group, an alkylidene group, an unsubstituted or

substituted cycloalkylidene group, an unsubstituted or

substituted phenylene group, a silylene group, a

dialkyl-substituted silylene group, a germyl group, a
dialkyl-substituted germyl group, and the like.

[0054]

Thecatalystcomponent[A]rmgzbespecificallyexemplified
by the metallocene complexes used in Examples described later,
but is not limited to these compounds.

[0055]

Such a catalyst component [A] is preferably used as an

olefin polymerization catalyst together with a catalyst

“component [BI.

{00561

Catalyst component [B]

When a catalyst component [A]l is used as a component of

an olefin polymerization catalyst for producing the ethylenic
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Organoaluminum Oxy Compound (b-1) 5 As the organoaluminum oxy

compound (b-1), a conventionally well-known aluminoxane may be used

as it is. Specifically, there may be mentioned a compound represented by

the following general formulas [II] and/ear [IIl] [0059] 10 [Chemical

Formula 2] R (- ~ 1-0+-A1R2 R [~z] R [zlz] [0060] There may be

mentioned a compound represented by the general formula [II] or [II1] (in

the formula [lll or [lll], R 15 represents a hydrocarbon group having 1 to
COPQ-£EroN dtbims drnsépresentscaryinteger of 201 mare) 1 @86 goreferably

methylaluminoxane in which R is especially a methyl group and nis 3 or

Compré ARdaprefermbiys 10 ovmuoereds uséd. | (Heseipaften®0d of at least one
organoaluminum oxy compound in which R is a methyl group in the

ki@@h@@ﬂ@mmgﬂaﬂﬂb[Maﬂdﬁﬂgﬁafb@me&ﬁﬁyighﬁ%@;uminum oxy compound
"methylaluminoxane”.) In addition, as the organoaluminum oxy compound

(bbl), & metindalominoxane anatogue whichvis disselved ina saturated o n +he
hydrocarbon is also preferably used, and a modified 5 methylaluminoxane

carepigsentecbhy dhe fallowing gererah fasmyla, JY1 manbe mentiongdfory,— 3, .
example. [0061]

Here, the catalyst component [B] is preferably used in any of

the following embodiments [cl] to [c4] from the viewpoint of

polymerization activity and the properties of the resulting

clefin polymer.

{cl] an organcaluminum oxy compound {b-1) only,

[¢2] an organcaluminum oxy compound (b-1) and an organcaluminum

compound (b-3},

(c3] a compound {b-2) forming an ion pair by reacting with the

catalyst component [A] and an organoaluminum compound (b-3), and

lc4] an organcaluminum oxy compound (b-1) and a compound {(b-2)

forming an ion pair by reacting with the catalyst component [A].

[0057]

However, when a metallocene compound in which 0 is a
silylene group in the general formula [I] is used as the catalyst
component [A], a compound (b-2) forming an ion pair by reacting
with the catalyst component [A] is not used as the component [B]

r

and only [cl] and [¢2] are adopted in [cl] to [c4] as the preferred

component [B].

(00587
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[Chemical Formula 3] 1-0) Me R [TV] 10 [0062] (In the formula [IV], R
represents a hydrocarbon group having 2 to 20 carbon atoms, and m and
n represent an integer of 2 or more.) The modified methylaluminoxan
represented by the general 15 formutes[IV] is prepared using
trimethylaluminum and alkylaluminum other than the trimethylaluminum
(for example, the production method is disclosed in US 4960878, US
5041584 and the like) and is commercially produced under the trade

nameiet MMA®O: and EMAC:IRWHICH R iscanisebutyl grouR,Whiehisi each of
prepared using 20 trimethylaluminum and triisobutylaluminum by a

thenanufactueer: such psdpsoffinechem Gorporasionandihelikedfor o onent
example, see "Toso Research and Technology Report" Vol.47, 55
fB(2003)). 27 [0063] Further, as the organoaluminum oxy compound (b-1),
an organoaluminum oxy compound insoluble in benzene may also be
Oryseda Mhichis-mertioneddpJapanese Patent Laid-Open Publication No.
5 H02-78687 and an organoaluminum 0xy compound containing boron

represented thefolioyu y,lso e 4
represanted bedollouing penereL o L ARy @IS0 e 4365k J084Lna 1

well-known aluminoxane may be used as it is. Specifically, there

may be menticned a compound represented by the following general
formulas [II] and/or [III].

[0059]

[Chemical Formula 2]

R—{-Al O}nAlR2

R - [

~

- [1m]
[CC6C]

There may be mentioned a compound represented by the
general formula [II] or [ITI} (in the formula [IT! or [III], R
represents a hydrocarbon group having 1 to 10 carbon atoms and
n represents an integer of 2 or more}, and a methylaluminoxane
in which R is especially a methyl group and n is 3 or more and
preferably 10 or more is used. (Hereinafter, an organcaluminum

oxy compound in which R is a methyl group in the general formula



Al-0-6-0-Al Rd/ D RA R ... M 10 [0065] (In the formula [V], R" represents a
hydrocarbon group having 1 to 10 carbon atoms. Rd may be the same or
different from each other and represents a hydrogen atom, a halogen
atom or a hydrocarbon group havinggkto 10 carbon atoms.) 15 Further,
some amount of an organoaluminum compound may be mixed in the
organoaluminum oxy compound (b-1) described above. Compound (b-2)
forming an lon Pair by reacting with catalyst component [A] As the

[ I Thmpoundi(b}2)dormisg ar ips-paicby reacting withe 20\the catalystxane” . |
component [A] (hereinafter, may be abbreviated as an "ionic compound

(b-2)r') ,dherecmay besmerrioned pahewis acich uan mc\&%w B-1), a

boran compound, a carborane compound and 28 the like, which are

me ttepTHbech inh dapaneserAid-Rpentatent Rublication NegHO1-501950, 5+ eq
Japanese Patent Laid-Open Publication No. H01-502036, Japanese

nydlaieatdaid-Open Publication Nos H03-1 7900 Japanesg Ratent 4 £1 o4
Laid-Open 5 Publication No. H03-179006, Japanese Patent Laid-Open

5 metBupligation No. £i03-207703, Japanese Ratent Laid:Qpen Eéln!gﬁ%tho%@mula
HO03-207704, USP5321106 and the like. Further, as the ioriic compound

[ T¥h-2la $hese may beJnentioned.a beterapoly compound and an isopoly

compound.
[0061]

[Chemical Formula 3}

-*—{-Al——o-)r(—}‘&l—m()*)?

|

Me R -~ [IV]

10 (00862]

{In the formula [IV], R represents a hydrocarbon group
having 2 to 20 carbon atoms, and m and n represent an integer
of 2 or more.)

The modified methylaluminoxan represented by the general

15 formula [IV] is prepared wusing trimethylaluminum and
alkylaluminum other than the trimethylaluminum {for example, the

- production method is disclosed in US 4960878, US 5041584 and the
like) and is commercially produced under the trade name of MMAO

and TMAC in which R is an isobutyl group, which is prepared using

20 trimethylaluminum and triisobutylaluminum by a manufacturer
such as Toso Finechem Corporation and the like (for example, see

"Tosc Research and Technology Report" Vol.47, 55 (2003)).
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10 [0066] In the present invention, an ionic compound (b-2) which is
preferably adopted is a compound represented by the following general
formula [VI]. [0067] 15 [Chemical Formula 5] Rg Re Rf-B-Rh li R [VI]
[0068] In the formula [VI] , Re' includés/H1, a carbenium cation, an
oxonium cation, an ammonium cation, a phosphonium cation, a 20
cycloheptyltrienyl cation, a ferrocenium cation having a transition metal
_and the like. R" to R" may be the same or 29 different from each other,
[0%fd s an organic group and preferably an aryl group. [0069] Specific
examples of the carbenium cation include a 5 trisubstituted carbenium
catiori $tcH 85 a tAphdriyicarbesinar tatidmun oxy compound (b-1), an
tris(methylphenyl)carbenium cation, a tris(dimethylphenyl)carbenium
OLgaficH andhaikexanecothers: d0070] SpetHid. examples ofthg 2150 be used,
ammonium cation include a 10 trialkylammonium cation such as a
whirfihethyl@mmicriomccatiodzganese Patent Laid-Open Publication No.

H02-78687 and an organcaluminum oxy compound containing boron

represented the following general formula [V] may also be used.

[0064]

[Chemical Formula 4]

c
Rd\A! I &
A—0 B—-O—-Ai\
RY d
RY e V]
[0065]

(In the formula [V], R® represents a hydrocarbon group
having 1 to 10 carbon atoms. R® may be the same or different
from each other and represents a hydrogen atom, a halogen atom
©r a hydrocarbon group having 1 te 10 carbon atoms.)

Further, some amount of an crgancaluminum compound may be
mixed in the organcaluminum oxy compound (b-1) described above.

Compoundl(b~2) forming an Ion Pair by reacting with catalyst

component  [A]

As the compound (b-2) forming an ion pair by reacting with

the catalyst component [R] (hereinafter, may be abbreviated as

an “ionic compound (b-2)"), there may be mentioned a Lewis acid,

an lionic compound, a boran compound, a carborane ceompound and



10

15

20

triethylammonium cation, a tri (n-propyl) ammonium cation, a
triisopropylammonium cation, a tri (n-butyl) ammonium cation, a
triisobutylammonium cation and the like; an N,N- dialkylanilinium cation
such as an N,N-dimethylanilinium catigh, 15 an N,N-diethylanilinium
cation, an N,N-2,4,6-pentamethylanilinium cation and the like; a
dialkylammonium cation such as a diisopropylammonium cation, a
dicyclohexylammonium cation and the like; and others. [0071] 20 Specific
Chexamps of thecphosphnitas caticreinclide d ariangpliosphoniufpeatioRatent
such as a triphenylphosphonium cation, a tris(methylphenyl)phosphonium
Pukatien, al etis(difethylgHehyhphdsphoniufepatiorsand the fikeandLa id-Open
others. 30 [0072] Among above, Re+ is preferably a carbenium cation, an
PulagimenibancatiBn and H9e k) 4Ad especizdly prefeeablypatent  Laid-Open
triphenylcarbenium cation, an N,N-dimethylanilinium cation and 5 an
PuN|N<disthgtanilibium cdtion- [0073] As theliapiercamepound fb2) whichisaopen
carbenium salt, there may be specifically mentioned triphenyl carbenium
Pultatfaphieytboratélctriphetiyt earbeniian 10 Japanese Patent Laid-Open

tetrakis(pentafluorophenyi)borate, triphenyl carbenium
Pultetiatas(3dmditrifluorometiyyphed)bprateiapanese  Patent Laid-Open
Publication No. H03-207704, USP3321106 and the like. Further,
as the ionic compound (b-2), there may be mentioned a heteropoly
compound and an iscpoly compound.
(0066}

In the present invention, an ionic compound (b-2) which

is preferably adopted is a compound represented by the following

general formula [VI].
[C067]

[Chemical Formula 5)

RY
g% Fﬁ“““g:;”Rh
R e V]
[0068]
In the formula [VI], R* includes H', a carbenium cation,
an oxonium cation, an ammonium cation, a phosphonium cation, a
cycloheptyltrienyl cation, a ferrocenium cation having a

transition metal and the like. RY to R! may be the same or
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tris(4-methylphenyl) carbenium tetrakis(pentafluorophenyl)borate,
tris(3,5-dimethylphenyl) carbenium tetrakis(pentafluorophenyl)borate and
the like. 15 [0074] As the ionic compound (b-2) which is an ammonium
salt, there may be mentioned a trialkd/Bsubstituted ammonium salt, an
N,N-dialkylanilinium salt, a dialkylammonium salt and the like. [0075] 20
As the ionic compound (b-2) which is atrial kyl-substituted ammonium
salt, there may be specifically mentioned, for example, triethylammonium
difépaphenyiisor e cltigropylamarohilien aetraphenybboratep and preferably
tri(n-butyl)annonium tetraphenyl borate, trimethylammonium
an tatfskis@-tolfborate, trimethylammonium 31 tetrakis(o-tolyl)borate,
tri(n-butyl)ammonium tetrakis(pentafluorophenyl)borate,
[0Gfiéthylammonium tetrakis(pentafluorophenyl)borate, tripropylammonium
tetrakis(pentafluorophenyl)borate, tripropylammonium 5
tetrakis(z; 4 dimethylphenyborate, th(@a-butybasmioniumation include a
tetrakis(3,5-dimethylphenyl)borate, tri(n-butyl)ammonium
tr tetralds@:tufladraraethylphenyzorate; ts(irbutyhammaenivMenylcarbenium
tetrakis(3,5-ditrifluoromethylphenyl)borate, 10 tri(n-butyl)Jammonium

catetakis(o-tolyl)borate; tioctadecyl pnethyh ammeniwmietraphenylbosate, 5
dioctadecyl methyl ammonium tetrakis(p-tolyl)borate, dioctadecyl methyl

tr aNMOnRIhy lphenyl) carbenium cation and the like; and others.
[0C70]

Specific examples of the ammonium cation include a
trialkylammonium cation such as a trimethylammonium cation, a
triethylammonium cation, a tri(n-propyl)ammonium cation, a
triisopropylammonium cation, a tri (n-butyl) ammonium cation,
a trilsobutylammonium cation and the like: an N,N-
dialkylanilinium cation such as an N, N-dimethylanilinium cation,
an N,N-diethylaniiinium cation, an
N,N-2,4,6-pentamethylanilinium cation and the like:; a
dialkylammonium cation such as a diisopropylammonium cation, a
dicyclohexylammonium cation and the like; and others.

[0071]

Specific examples of the phosphnium cation include a
triarylphosphonium cation such as a triphenylphosphonium cation,
a tris(methylphenyl)phosphonium caticn, a

tris(dimethylphenyl)phosphonium cation and the 1ike:; and

others.
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tetrakis(o-tolyl)borate, dioctadecyl methyl ammonium

tetrakis(pentafluorophenyl)borate, dioctadecyl methyl 15 ammonium

tetrakis(2,4-dimethylphenyl)borate, dioctadecyl methyl ammonium

tetrakis(3,5-dimethylphenyl)borate, ai%ctadecyl methyl ammonium tetra

kis(4-trifluoromethylphenyl)berate, dioctadecyl methyl ammonium

tetrakis(3,5-ditrifluoromethylphenyl)borate, 20 dioctadecyl methyl

3 onium and the like. [0076] As the ionic compound (b-2) which an

N;N-dialkyl anilinium salt, there may be specifically mentioned, for

example, N,N-dimethylapilinium tetraphenylborate, 32

N, NEgiRiEthy rfiffum Ifetraki%(p%ﬁ?aff%‘?&iﬁénﬁl)bb?éﬁ?ﬂium cation, an

N,N-dimethylanilinium tetrakis(3,5-ditrifluoromethylphenyl)borate,

SR N et iffiun? itrapiénylborate, NN -oRstRGARAILM Breferably a

,tetrakis(pentafluorophenyl)borate, N,N-diethylanilinium

LT pRRIGS(S BEGE ILBRO FRERyIBheRdBorite ime thy lani 1inium cation and
N,N-2,4,6-pentamethylanilinium tetraphenylborate,

an N,N-2£4 sthentamethifdrimiaat istrakis(pentafluorophenyl)borate and the
like. 10 [0077] Specific examples of the dialkyl ammonium salt include, for

[Ooé()?émple, di(1-propyl)ammonium tetrakis(pentafluorophenyl)borate,

dicyclohexylammonium
As the ionic compound (b-2) which is a carbeniumsalt, there

[C0

may he specifically mentioned triphenyl carbenium
tetraphevlborate, triphenyl carbenium
tetrakis{pentafluorophenyl)borate, triphenyl carbeniuam

tetrakis(3,S—ditrifluoromethylphenyl)borate,
tris (4-methylphenyl) carbenium
tetrakis(pentafluorophenyl)borate, tris{3,5-dimethylphenyl)
carbenium tetrakis (pentafluocrophenyl)borate and the like.
[0074]
Astheioniccompound(b—Z)whichiSEﬂlammoniumsalt,there
may be mentioned a trialkyl-substituted ammonium salt, an
N,N-dialkylanilinium salt, a dialkylammonium salt and the like.
[0075)
Astheioniccompound{b—2)whichif;atrialkyl—SUbétituted
ammonium salt, there may be specifically mentioned, for example,
triethylammonium tetraphenyl borate, tripropylammonium
tetraphenyl borate, tri(n-butyl)ammonium tetraphenyl borate,

trimethylammonium tetrakis(p-tolyl)borate, trimethylammonium
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tetraphenylborate and the like. 15 [0078] As other ionic compounds (b-2),
the ionic compounds disclosed by the present applicant (Japanese patent
Laid-Open Publication No. 2004-51676) maybe used without any
restriction. [0079] 20 These ionic comipounds (b-2) may be used alone or
in a mixture of two or more kinds thereof. Organoaluminum Compound
(b-3) The organoaluminum compound (b-3) includes, for example, an

+ o+ P0JANO lumin mpound represented by the following gengral 33 .
© foagr(njiﬁa ﬁ/rlﬁ?gﬂjky?egag Tomplex of a metal of Grolip TofthEYPeAGEIET I um

tet;l’gl IeSa degujnggum, which is rergresented by the following formula [VIII],
and the like. T0080T° 5 RARAY (CORBY ARifiXq... [VII ] (In theFofhliigAmonium

tet}Ff%(_g;\kand(Rb ma d?e the same or different from each other and each .
represefts a I% BRArBRY P RAVAGS1 to 15 carborF &toRieRid armonium

. tgreferagéy 1 to 4 carbon atoms, X represents a halogen atom, and m, n,
S ENE OFATR MBS ToPStgtyif retGonditions: 0<mt3, ioergy bagemnium

.. 0:g<3, and m+n+p+g=3). As the organoaluminium compound represented
Letﬁ%ﬁéﬂ fornflir& {OR ], tHer Ay beP§perifieally menfigidd-butyl) ammonium

tri-n-alkylaluminum such as trimethylaluminum, triethylaluminum,
tetrakls (3,5-dimethylphenyljborate, tri{n-butyl)ammonium

tetrakis (4-trifluoromethylphenyl)borate,
tri(n~butyl)ammonium

tetrakis (3,5~ditriflucromethylphenyl)borate,
tri(n-butyl)ammonium tetrakis (o~-tolyl)borate, dioctadecyl

methyl ammonium tetraphenylborate, dioctadecyl methyl ammonium

tetrakis (p-tolyl)borate, dioctadecyl methyl ammonium
tetrakis(o~tolyl)borate, dioctadecyl methyl ammonium
tetrakis (pentafluorophenyl)borate, dicctadecyl methyl
ammenium tetrakis(2,4-dimethylphenyl)borate, dioctadecyl
methyl ammonlum tetrakis (3, 5-dimethylphenyl)borate,
dioctadecyl methyl ammonium

tetrakis{4-trifluoromethylphenyl)borate, dioctadecyl methyl
ammonium tetrakis(3,5—ditrifluoromethyiphenyl)borate,
dioctadecyl methyl ammonium and the like.
[0076]

As the ionic compound (b-2) which an N,N-dialkyl anilinium
salt, there may be specifically mentioned, for example,

N, N-dimethylanilinium tetraphenylborate,
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15 tri-n-butylaiuminum, trihexylaluminum, trioctylaluminum and the like;
tri-branched-chain alkylaluminum such as tri-isopropylaluminum,
tri-isobutyl aluminum, tri-sec-butylalgninum, tri-tert-butylaluminum,
tri-2-methylbutyl aluminum, tri-3-methyl hexyl aluminum, 20
tri-2-ethylhexylaiuminum and the like; tri-cycloalkylaluminum such as
tri-cyclohexylaluminum, tri-cyclooctylaluminum and the like;
1, v Hanlalyrpingm such as triphenylalymipum, titolyl alymi e lke:
dialkylaluminum hydride such as di isopror()%/l gumﬁu%ﬁ%ﬁggip%mte’
N, n-diispRutylaluminum hydride and the 34 like; alkenylaluminum, such as
isoprenylaluminum, represented by the general formula:
et H3G4H9HAN(GEHO0) (Wherein, X, % and z are bositive integers, and z is
© tﬁe nur?wbers satisfying the coend*lt%ﬁr%?lze%%?fr% ﬁ1aejclﬁ(e; alkylaluminum
N,Ngﬁ@é@%ﬁ%ﬂ‘ﬁ isobutylalumi um m thoxide, isobytylalumin o
ethoxide an thé %I %I;ndl:%ﬁ%fa?gr%?nq igfﬁ%ﬁi%%'sﬁh%sﬁet Y%nllmwm
' lalumi methoxide, djethylaluminum ethoxide, dibutylaluminum
tet fU de, . ninum
© ’gl?tzgz%y Pt ekl ?/%Yulrfujﬁﬁ%gees'quialkoxié\‘é g FR T o
ethylaluminum, sesquiethoxide, butylaluminum sesquibutoxide and the
tetﬁﬁg%/lfolegéﬁi;ﬁ%%ﬁ(%(%%%& gﬁl&%}'zﬁ%ﬁﬂyﬁa\ﬁﬁé ?ﬂrﬁean compositions
represented by the general formyla such as Ra25Al (ORDb) 0.5 and the
NN Ii%é;ge{l‘éylgf?f#f?/%ﬁ tg‘rﬁowefs‘ﬁ}:huﬁé diethylaluminun phaAgxigay Lorate,
N Nggetggl/lgyminum 2, 6-di-t-butyl-4-methylphenoxide) and the like;
drakyISIURTAGAH RIS Seh B5diffRthylaluminum chloride, 15

diethylaluminum chloride, dibutylaluminum chloride,
tetrakis{pentaflucrophenyliborate and the like.

[0077]

Specific examples of the dialkyl ammeonium salt include,
for example, di(l-propyl)ammonium
tetrakis(pentafluorcphenyl)borate, dicyclchexylammonium
tetraphenylborate and the like.
fog7s]

As other ionic compounds (b-2), the ionic compounds
disclosed by the present applicant (Japanese patent Laid-Open
PublicationNoc. 2004-516€76) may be used without any restriction.
[0079]

These ionic compounds (b-2) may be used alone or in a
mixture of two or more kinds thereof.

Organocaluminum Compound (b~3)

The organcaluminum compound (b-3) includes, for example,

an organocaluminum compound represented by the following general
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diethylaluminum bromide, diisobutylaluminum chloride and the like;
alkylaluminum sesauihalide such as ethylaluminum sesquichloride,
butylaluminum sesquichloride, ethylaluminum sesquibromide and the like;
partially halogenated alkylaluminum 220 for example, alkylaluminum
dihalide such as ethylaluminum dichloride and the like; dialkylaluminum
hydride such as diethylaluminum hydride, dibutylaluminum hydride and
the like; other partially hydrogenated alkylaluminum, for example,
LorgkyialuMinum diRyandes sicas sunlaiymifumitiiyadridel 35 oup 1 of the
propylaluminum dihydride and the like; partially alkoxylated and
Pe rigiBgenated aikylathinahisuch as ethylaltiminum ethoxychiorive; by the
butylaluminum butoxychloride, ethylaluminum ethoxybromide and the
folljkey and othersy 5008 M2AIRax. . fVid] Ahlatkylated complex of a metal
of Group 1 of the Periodic Table and aluminum, represented by the
[0 0dPmula [VIII] (in the formula [VIII], M2 represents Li, Na, or K, and Ra
represents 10 a hydrocarbon group having 1 to 15 carbon atoms and
preféf‘aﬁly(@&%m%ﬁ:ﬁfbon @tdéms). Such a compound may be exemplified
by LiAI(C2H5)4, LIAI(C7H15)4 and the like. [0082] In addition, a
( Incdmpodndsimitar tv 1He comparnd represented 15:by thedoralaifMiferent
may be used, for example, there may be mentioned an organoaluminum
frogompotindihsthiehtveotimeeoresents a hydrocarbon group having

1 te 15 carbon atoms and preferakbly 1 to 4 carbon atoms, X
represents a halogen atom, and m, n, p, and g are numbers
satisfying the conditions: 0<m=3, 0=n<3, 0=p<3, 0=q<3, and
mtn+p+g=3) ,

As the organcaluminium compound represented by the formula
[VII], there may be specifically mentioned tri-n-alkylaluminum
such as trimethylaluminum, triethylaluminum,

tri-n-butylaluminum, trihexylaluminumnm, trioctylaluminum and

the like; tri-branched-chain alkylaluminum such as
tri-isopropylaluminum, tri-isocbutyl aluminum,
tri-sec-butylaluminum, tri-tert-butylaluminum,

tri-Z-methylbutyl aluminum, tri-3-methyl hexyl aluminum,
tri-Z-ethylhexylaluminum and the like; tri-cycloalkylaluminum
such as tri-cyclohexylaluminum, tri-cyclooctylaluminum and the
like; triarylaluminum such as triphenylaluminum, tritelyl
aluminum and the like; dialkylaluminum hyd:ide such as

diisopropylaluminumhydride,diisobutylaluminumhydrideandthe
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aluminum compounds are bonded via a nitrogen atom. A specific
example of such a compound includes (C2H5)2AIN(C2H5)AI(C2H5)2 and
the like. 20 [0083] From the viewpoint of easy availability, as an
organoaluminum compound (b-3), trﬁﬁethylaluminum and tri-isobutyl
aluminum are preferably used. [0084] 36 Production of Ethylenic
Copolymer (A) The ethylenic copolymer (A) of the present invention may
be suitably produced by copolymerizing ethylene with at least one kind of

L kg I8 RAVInG 3B 198 Rarbontofts htRB HRESER e S bPtHE: olefiR T esented
polymerization catalyst. The polymerization is not particularly limited, but
by iSRRIy ThrtEd Buthy cohdueting-2olufiGabolyménzaishniava x, v and
temperature range of 0 to 200C in the presence of a solvent. [0085] 10 In
2 2the gulymériZ4tion) Hid ffethod ot LsingSedchfoftHBLEoMpSieTits andtide the
sequence of addition are optionally selecred. For example, a method in
confihichahe catalyst torpbriert () emd A& vatalysttomponehb@yaresuch as
. __added to a polymerization reactor in an arbitrary order may be mentioned.
1sopsiooss] WiHemeirsd awbtr morosithe fespectivetataljstxide and the
components may be brought into contact with each other in
like; dialkylaluminum alkoxide such as dimethylaluminum
methoxide, diethylaluminum ethoxide, dibutylaluminum butoxide
and the like; alkylaluminum sesquialkoxide such as ethylaluminum
sesquiethoxide, butylaluminum sesguibutoxide and the like:
partially alkoxylated alkylaluminum having a mean compositions
represented by the general formula such as R®, Al (OR®) 6.5 and the
like; alkylaluminum aryloxide such as diethylaluminum phenoxide,
diethylaluminum (2,6-di-t-butyl-4-methylphenoxide) and the
like; dialkylaluminum halide such as dimethylaluminum chloride,
diethylaluminum chioride, dibutylaluminum chloride,
diethylaiuminum bromide, diisobutylaluminum chlcoride and the
like; alkylaluminum sesquihalide such as ethylaluminum
sesquichloride, butylaluminum sesqguichloride, ethylaluminum
sesquibromide and the like; partially halogenated alkylaluminum,
for example, alkylaluminum dihalide such as ethylaluminum
dichloride and the 1like; dialkylaluminum hydride such as
diethylaluminum hydride, dibutylaluminum hydride and the like;

other partially hydrogenated alkylaluminum, for example,

alkylaluminum dihydrides such as ethylaluminum dihydride,



10

15

20

advance. [0087] 20 When the ethylenic copolymer (A) of the present
invention is produced by copolymerization of ethylene and at least one
kind of a-olefin having 3 to 20 carbo§5atoms using the olefin
polymerization catalyst as mentioned above, the catalyst component [A]
is used in the amount in the range of usually 10-9 37 to 10-1 mol,
preferably 10-e to 10 mot per liter of reaction volume. [0088] The

B t (R-1).i d.in an_ amount so.that the molar, 5 ratio [(b-1)/M
pro%%e%%%p%%@rﬁ%ﬁ%%gﬁ I ?r%ﬁgﬁt%?n I?ﬁ"e ar gt%%g;lﬁ\)f)li% iﬁe!{(?(%g m p%%ﬁ (SJ n and

' ly 1.10,10000.and preferabl ta 5000..Th t (b-2
T I nt S5 AL ha T Pt VAT 81 URG EBTARORGRE =
-2)to all t iti { M) in t t [ lly 0.5
o o B0 AP RTBTAL 116 20 e CoMRRGNT(ba) S IR gl 32 and

thearjpgggt_in tgtﬁ range ofsusually from 0 to 5 mmol and preferably
approxif"naafe y from 0t "2 mmol per liter of polymerization volume. [0089]
Ojai Eere, the feeding molar ratio of ethylene to an a-olefin having 3 to 20
carbon atoms may be appropriately selected depending on the properties
of the.intended ethylenic copolymer (A) and is not particularly limited, but

is u%fhﬁré‘m 10:9¢ V1111

An alkylated complex of a metal of Group 1 of the Periodic
Table and aluminum, represented by the formula [VIII] (in the
formula [VIII], M? represents L1, Na, or K, and R® represents
a hydrocarbon group having 1 tc 15 carbon atoms and preferably
1 to 4 carbon.atoms). Such a compound may be exemplified by
LiAl (CzHs) 4, LiAl(CeHis}s and the like.

[0082]

Inaddition, acompound similar to the compound represented
by the formula [VII] may be used, for example, there may be
mentioned an organcaluminum compound in which two or more
aluminum compounds are bonded via a nitrcgen atom. A specific
example of such a compound includes (CoHs) pAIN (CoHg) AL {CoHs) 5 and
the like.

[0083)

From the wviewpoint of easy availability, as an
organcaluminum compound {(b=-3), trimethylaluminum and
tri-isobutyl aluminum are preferably used.

100843
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t0 99.9:0.1, preferably from 30:70 to 99.9:0.1 and more 20 preferably from

50:50 to 95.0:5.0. [0090] As the a-olefin having 3 to 20 carbon atoms,

there may be mentioned a linear or branched a-olefin, for example,

propylene, 1-butene, 2-butene, 1-pentene, 3-methyl-lI-butene, 1-hexene,

38 4-methyl-l-pentene, 3-methyl-I-pentene, 1-octene, 1-decene,

1-dodecene and the like. Among these a-olefins, 1-butene, 1-hexene,

4- methyl -I- pentene and I- octene are especially preferably used. In the

' ) SVASICiE] sfins,(8n a-olefin having 3 to 10

carbon atoms is more preferably used. [0091] The "solution
polyAiegizatibyy avhichds preferably @mployettfor theeproductionef then may
ethylenic copolymer (A), is 10 generally referred to as a process of

be garhjing but polytherezition in@estateiawhicha palyméeiscdissalied tn Aeast
hydrocarbon solvent that is inert to the copolymerization reaction. In the

onesélitidno pokymerZatiorhaccordirty to the present inwention, thethe presence
polymerization temperature is usually from 0 to 200C, 15 preferably from

of 20:ito d9eC€iancmbye preferablyfronedd 10,48QC. 10092} dn the=salutien on is
polymerization according to the present invention, when the

notpolymerizatioartemperattre:is lessithan 8Cp sineerthe pelymerizatian out by
activity is extremely reduced, it is

conducting solution polymerization at a temperature range of 0

to 200°C in the presence of a solvent.
[0085]

In the polymerization, the method for using each of the
components and the sequence of addition are optionally selected.
For example, a method in which the catalyst component (A) and
the catalyst component (B) are added to a polymerization reactor
in an arbitrary order may be mentioned.

[0o8e]

In the method, two or more of the respective catalyst
components may be brought into contact with each other in
advance.

[0087]

When the ethylenic copolymer {A) of the present invention
is produced by copolymerization of ethylene and at least one kind
of o~olefin having 3 to 20 carbon atoms using the olefin
polymerization catalyst as mentiocned above, the catalyst

component [A] i1s used in the amount in the range of usually 1077
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20 impractical in view of productivity and further the vinyl-group content of
the ethylenic copolymer (A) may be decreased. In addition, in the
polymerization temperature range of QC or higher, as the temperature
becomes higher, the solution viscosity during the polymerization is
decreased and the removal 39 of polymerization heat becomes easier
and further the vinyl-group content of the ethylenic copolymer (A) is
zo Inoredsed; Howeer,f ihe pevimegzation tgmperayre gxceeds 200G, e o,
polymerization activity may be extremely reduced. The 5 polymerization
vo1Ressure is usually from normal pressure to 10 MPa gauge pressure,
preferably normal pressure to 8 MPa gauge pressure, and the
{Ooggtymerization reaction may be carried out in any of batch,
semi-continuous and continuous processes. The reaction time (when the
copﬂ%@erization [ ca(gggq out by a 1(9 (J:_%ntinuo%so process,

com onegt 1S58 an a 50 WE&D* e molar
retention time) varies depénding on the "Conditions suchas Tfhe caf’alrllysfn

concentratjon, polymerization temperature and the like and may be
ratla%pfggri—aﬁl&ggl& e%f,;1 ut &' Bgﬂ’é?ﬁqytfrct%_ﬂje tn'ﬁ'nﬁrtiotf%ﬁ " hRg metal
‘ ref% bly from 10 minutes to_2.5hours. Further, the paolymerization may
2to83 (et 18 0 APRRE T mord SBJES IHICH HabE AAHanERoABErT =2 201 ¥
con %i ns. The molecular weight of the resulting ethylenic copolymer (A%
1o Fﬁayg Iontoned B HRARG G the T Hrdgert TERceRnaTorPBRteS 50 that
_polymerization temperature in the polymerization system, and moreover
the ptheidmatmt oPthe ¢Rtafyst B0 componéht (BPRPREESEd. Witen to all

hydrogen is added to the ,
transition metal atoms (M) in the component {A) isg usually 0.5

to 50 and preferably 1 to 20. The component (b-3) is used in
the amount in the range of usually from C to 5 mmol and preferably

approximately from C to 2 mmol per liter of peclymerization

volume.,
[00B9]

Here, the feeding meclar ratioc of ethyliene to an a~-clefin
naving 3 te 20 carbon atoms may be appropriately selected
depending on the properties of the intended ethylenic copolymer
(A} and is not particularly limited, but is usually from 10:9C
to 99.9:0.1, preferably £from 30:70 to 89.9:0.1 and mors
preferably from 50:50 to 95.0:5.0.

100907

As the x-olefin having 3 to 20 carbon atoms, there may be

mentioned a linear or branched a-olefin, for example, propylene,

i-butene, Z-butene, l-pentene, 3I-methyl-l-butene, l-hexene,
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polymerization system, the amount is suitably approximately 0.001 to
5000 NL per 1 kg of the ethylenic copolymer to produce. In addition, the
vinyl-group content of the resulting ethylenic copolymer (A) may be
increased by increasing the polymef#ation 40 temperature and by
significantly reducing the hydrogen addition amount. Further, the ratio
MFR10/MFR2.16 of the resulting ethylenic copolymer (A) becomes an
index_showing that the smaller the ratio is, the less the long-chain

At achet SRickGRSs. 5 HBWEVET il tHesedse st codrdiriatione .  1-decene,

polymerization as shown in the Examples described later, it is considered
1~ A4 TRE YoRG Edik Brahthed strBRrsin the sthyRniclcdpolmeri(Ayig-ene,

generated by reinsertion of the molecular chain (macromonomer) having

L-hes@Rfiinal $iryR §iotpgerieratedlsy tie(@-déhyur6gamaticnr £0 reastionially
For this reason, the value of MFR10/MFR216 of the ethylenic copolymer
pre{gyifayibe é6htiolled BylinckBasingrers detreasiniethbiratio ofthenyg these

macromonomer concentration to the ethylene concentration
o=~ {[pdddtemonomerifethfliene]) 4y iy sclution. i gerrerabif the catio is more
[macromonomer]/[ethylene] 15 is high, the amount of long-chain branch in
prefiferethilenicpdlymer is increased, and if the ratio
[macromonomer]/[ethylene] is low, the amount of long-chain branch in the
[ 0Cethylenic polymer is decreased. As the technique of increasing or
decreasing the ratio [macromonomer]/[ethylene] in the solution, the
folldiwiag 26 miethdds:[1]do [4tereimentiened, [1[Polymerizatiopreferably
Temperature
employed for the production of the ethylenic copclymer (A}, is
generally referred to as a process of carrying out polymerization
in a state inwhich a polymer isdissolved in a hydrocarbon solvent
that is inert to the copolymerization reaction. In the solution
polymerization according to the present invention, the
polymerization temperature is wusually from 0 to 200°C,
preferably from 20 to 190°C and more preferably from 40 to 180°C.
[G0%82]

In the solution polymerization according to the present
invention, when the polymerization temperature is less than 0°C,
since the polymerization activity is extremely reduced, it is
impractical in view of productivity and further the vinyl-group
centent of the ethylenic copolymer (A) may be decreased. In
addition, in the polymerization temperature range of 0°C or

higher, as the temperature becomes higher, the solution

viscosity during the polymerization is decreased and the removal
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The lower the polymerization temperature is, the less the
(3-dehydrogenation reaction occurs. For this reason, if the polymerization
temperature is decreased, the ratio 41, [macromonomer]/[ethylene]
becomes small and the amount of long-chain branch in the ethylenic
copolymer is decreased. [2] Polymer Concentration If the polymer
concentration in the solution is decreased, 5 the macromonomer

of CPROBpHAHORAS also rejlatively decreased and, theratia, §  rurther <the

[macromonomer]/[ethylene] becomes small, and the amount of long-chain

vinbranghdn the gthylepic eopolymer is egﬁjQEe%%ﬁ% i%@yﬁr‘)‘ei%om{%&%%s ed.

Rate 10 If the ethylene conversion rate is decreased, the ethylene

HowBQRGENtKatioNip 8%@923%&%%‘%%%5%@g@drlaéioexceed? l200° ,. the

[macromonomer]/[ethylene] becomes small, and the amount of long-chain

po1hranch in the ethylenic copalymer.is dgcreased. [4] rgﬁfome F@%%%S 151

a high boiling point solvent is used as a polymerizatio vent, the ~

pol me\./!cef?ac‘t%%‘? r@Q%E&%“%%"'HE%% -is#gl:r §§§?R§Q§r%%ié?ie?ssure to 10

macromonomer /[gt ylene] ecomes s _ . 28 00031 |
G LN e
preg%%rgg?egnacp%%heeggloyn%ro{Izoap i%hnaigebégr‘]ccihoirg may be carried out in
any of batch, semi-continuocus and continuous processes. The
reaction time (when the copolymerization is carried out by a
continuous process, mean retention time) varies depending on the

conditions such as the catalyst concentration, polymerization

temperature and the like and may be appropriately selected, but

is usually from one minute to 3 hours, and preferably from 10

minutes to 2.5 hours. Further, thepolymerizationmay be carried
out at two or more stages which have different reaction
conditions. The molecular weight of the resulting ethylenic
copolymer {A) may be controlled by changing the hydrogen
concentration or the polymerization temperature in the
polymerizaticn system, and moreover by the amount of the catalyst
component (B} to be used. When hydrogen 1is added to the
polymerization system, the amount is sultably approximately
0.001 to 5000 NL per 1 kg of the ethylenic copolymer to produce.
In addition, the vinyl-group content of the resulting ethylenic

copolymer (A) may be increased by increasing the polymerization
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the ethylenic polymer may be changed by controlling the chain transfer
reaction to Al except for controlling the 42 (3-dehydrogenation reaction.
(0094] The solvent used in the soluti% polymerization is usually an inert
hydrocarbon solvent and preferably a Saturated 5 hydrocarbon solvent
having a boiling point of 50 to 200C under normal pressure. Specific
examples of the solvent include an aliphatic hydrocarbon such as
hexane, heptane, octane, decane, dpdecane, kerosene and the |
e S b e oo i Ly SRR 1o
hylcyclopentane and the like. In the category of the “inert hydrocarbon
amogg\%énts"%g 5%%8 16 thiéqﬁ‘i%ghjfg%:bgratw’gé%ﬂg&%}f'bﬁ)ly rizatfon bFfie-t1n9
- thprfgggtc irmcvenéifnmapog}%ti%hydrocarbons such as benzene, toluene,
Rylene and the fike and' s hafogenated "hyarbtabion et B ethyhkmemaller
¢ neChloride, chlorobenzine, 15 dichloromethane and the like are also '
incfuded, aRd thé' Bise BF Théms NBPHMTSE As Be&cHbERrhbovE FithES 15
4 high temperature squtian polymerization according to the present ‘
CYinvehtion, an Grgaitaliminam S OMEBuRE b e drefiatien @s shown in
th hydrocarhon soluble type which has been generally conventionally used,
Cas el 56 a fothiffedPm@thyitdminoxane sch @M whichi it the
dissolved in aliphatic hydrocarbon and alicyclic hydrocarbon may be
Longsaiaas £ Fai) f9he FipRANE RydfbddrBontonthealieyere hyurscarbdh s

is used as a solvent for solution polymerization,
generated by reinsertion of the molecular chain (macromonomer)

having a terminal vinyl group generated by the B~dehydrogenation
reaction. For this reason, the value of MFRyy/MFR; .4 of the
ethylenic copolymer (A) may be controlled by increasing or
decreasing the ratic of the macromcnomer concentration to the
ethylene concentration ([macromonomer]/[ethylene]) in the
solution. In general, if the ratio [macromonomer]/[ethylene]
is high, the amount of long-chain branch in the ethylenic pelymer
is increased, and if the ratio [macromonomer]/[ethvlene] is low,
the amount of long-chain branch in the ethylenic polymer is
decreased. As the technigue of increasing or decreasing the
ratio [macromonomer]/[ethylene] in the sclution, the following
methods {1] tc [4] are mentioned.
{1] Polymerization Temperature

The lower the polymerization temperature is, the less the
B-dehydrogenation reaction occurs. For this reason, 1f the

polymerization temperature is decreased, The ratio
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it becomes capable of almost completely eliminating the 43 probability
that the aromatic hydrocarbon is mixed in the polymerization system or in
the resulting ethylene polymer. That is, the high temperature solution
polymerization method according to’the present invention has
characteristics capable 5 of reducing the environmental burden and
minimizing the impact on human health. [0095] In order to suppress the
rma\éariation of Tﬁipal %ro erties, the ethylenic copolymer obLained by the
S MeNZ AN fedction ~T0 nd SREP Bsmp iants addrd if Hesirediigant of
1 prgfe%rabjcg melted, kneaded and granulated by an_ arbitrary method.
R 0] R \ibdifcation The %H%Yetlﬁél COpOIgMeH YRFST the preserased.
5 invention may 15 be used after graft modifying part or whole thereof with
1213 POIa¥ bnohier 00871 $H& polar monomer includes a hydroxy
group-containing ethylenic unsaturated compound, an amino
grougﬁcBﬁFailﬁﬁ'ﬂgYI?%reﬁﬁﬂ”é?ﬁ@Bﬁéétb RitedcoMpotmtl Bh Bpdg decreased,
group-containing ethylenic unsaturated compound, an aromatic vinyl
R ECBMpbUTAT AR U SATFABE EARIKY i Bdid TP itsdervatioe vadmil eaterd and

compound, vinyl chloride, a carbodiimide compound and the like. [0098]
the ratio [macromonomer]/[ethylene] becomes small, and the

amount o¢f long-chain branch in the ethylenic copolymer is
decreased.
[3] Ethylene Conversiocn Rate

If the ethylene conversion rate is decreased, the ethylene
concentration in the solution i1s increased and the ratio
[macromonomer]/[ethvlene] becomes small, and the amount of
long-chain branch in the ethylenic copolymer is decreased.
[4] Solvent Species

If a high boiling point solvent is used as a polymerization
solvent, the ethylene concentration in the solution is increased
and the ratic [macromeonomer]/[ethylene! becomes small, and the
amount of long-chain branch in the ethylenic copolymer is
decreasead.
[0083]

In addition, the ratio [macromonomer]/[ethylene] may be
increased or decreased and the amount of long-chain branch in
the ethylenic polymer may be changed by controlling the chain

transfer reaction to Al except for «controlling the
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44 As the polar monomer, an unsaturated carboxylic acid or its derivative
is especially preferred. As the unsaturated carboxylic acid or its
derivative, there may be mentioned an unsaturated compound having
one or more carboxylic groups, an 5 €8ter of a compound having a
carboxylic acid group and an alkyl alcohol, an unsaturated compound
having one or more anhydrous carboxylic acid groups, and the like. The
unsaturated group includes a vinyl group, a vinylene group, an
F-dnfsaturatsereyeliierhydracsrben group, and the like. 10 [0099] The
specific compound includes, for example, an unsaturated carboxylic acid
L0GSikh as acrylic acid, maleic acid, fumaric acid, tetrahydrophthalic acid,
itaconic acid, citraconic acid, crotonic acid, isocrotonic acid, najic acid 15
(brarid: aagre)endosis<bityctd 2 201uieptH-pné@udrdicarthoxylic acidially
and the like, or its derivative, for example, acid halide, amide, imide,
an anmelride, egteranathedikes (Specific examplesefftheaderivative ineludeated
for example, malenyl chloride, maleimide, anhydrous maleic acid,
hycanhydrdus 26 citraeonic: acith gnanbmethyt maleate; dimellylkmateaté: under
glycidyl maleate and the like. [0100] These unsaturated carboxylic acids
no amdlorderbmtives thereefimay bexusedialene or imeormbination With-twie an

or more kinds. 45
aliphatic hydrocarbon such as pentane, hexane, heptane, octane,
decane, dodecane, kerosene and the like;.and an alicyclic
hydrocarbon such as cyclopentane, cyclohexane,
methylcyclopentane and the like. In the category of the “inert
hydrocarbon solvents” relating to the high temperature sclution
polymerization of the present invention, aromatic hydrocarbons
such as benzene, toluene, xylene and the like and a halogenated
hydrocarbon such as ethylene chloride, chlorobenzene,
dichloromethane and the like are also included, and the use of
them is not limited. As described above, in the high temperature
solution polymerization according to the present invention, an
organocaluminum oxy compound of the aromatic hydrocarbon soluble
type which has been generally conventionally used, as well as
a modified methyl aluminoxane such as MMAO which is dissolved
in aliphatic hydrocarbon and alicyclic hydrocarbon may be used.
As a result, if the aliphatic hydrocarben or the alicyclic

hydrocarbon is used as a solvent for sclution polymerization,

it becomes capable of almost completely eliminating the
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Among these, an unsaturated dicarboxylic acid or its acid anhydride is
suitable and especially maleic acid, isocrotonic acid, naj is acid, or an
acid anhydride of them is preferably used. [0101] 5 Modification is
achieved by graft polymerizing a poldr2monomer to a product to be
modified. In graft polymerizing such a polar monomer to the product to be
modified, the polar monomer is used in an amount of usually from 1 to
100 parts by weight and preferably from 5 to 80 parts by weight based on
Profgieparts 10 by weighhef the greduct totheimodifiedoThis grafti xed in the
polymerization is usually performed in the presence of a radical
po gareratoe {0002 s s the radical genarator sfor examgples they 3ame raditgier .
15 generators as those mentioned in the radical generator (c) described
Thaater are tsed.{0$03[CEre radical generatar:is ased @ftendire ety mixingie t hod
with the product to be modified and the polar monomer, but may be used
ac20rdfterglissolving in-a sarall amesint oban weganinsplvent This orgarispable
solvent is not particularly limited for use, as long as it is an organic
of seiventicapable:ot dissobingthearadicat ganeratomGlid] 46nln additionpace
in graft polymerizing a polar monomer to the
on human health.

[0095]

In order to suppress the variation of physical preperties,
the ethylenic copolymer obtained by the polymerization reaction
and other components added if desired are preferably melted,

kneaded and granulated by an arbitrary method.

[CO86]

Graft Modification

The ethylenic copolymer (A) of the present invention may

be used after graft modifying part or whole thereof with a polar

monomer.

[0C97]

The polar monomer includes a hydroxyl group~containing
ethylenic unsaturated compound, an amino group-containing
ethylenic unsaturated compound, an epoxy group=-containing
ethylenic unsaturated compound, an aromatic vinyl compound, an
unsaturated carboxylic acid or its derivative, a vinyl ester
compound, vinyl chloride, a carbodiimide compound and the like.

[0098]
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product to be modified, a reducing substance may be used. If a reducing

substance is used, the amount of the polar monomer to be grafted_ may

be increased. 5 10105] Graft modificﬁion of the product to be modified

with a polar monomer may be performed by a conventionally well-known

method. 10106] 10 The modified amount (the amount of the pqla_r

monomer to be grafted) of the modified product thus obtained is in the

ran u 20% by weight, preferably from 0.2 to 30%

by v%isigoétan(? %ogrg??g%?ﬁﬁy fro%yo}gl%a &%%@%&éﬁ{ 544 lffn.ac"Ld or
1+ 510920 by weight of the modified.product. 15 [0107] When the ethylenic

et bf e 1o BEat Aieriof 8 vhel Ser (e MGG
thereof with a polar monomer, the resulting copolymer has .

Carwggkﬁ%?? agﬁégvé)nreszé%(s) Sthet résing Shd excel nFeSmpatBiRt tanged an

exce
ttahilit 20 surface of the resulting molded article may be
”nsin‘?ﬁlr%i‘}lggé)[%i%‘éi %r%ﬁgg%?iﬁhnechﬁlt%nf)gf PARSolIGPTBRBMEL Cfop roups, an

example, an unsaturated carboxylic acid and/or its derivative, is within
** e Pa%gae,cv%lgr? HE iR TENE OPoEr (A)-6f fielpteSeRta72retfionl kv 1
is, used after graft modifying part or whole thereof, the resulting copolymer
alcRag ﬁﬁﬁgdﬁgﬁgggﬁgﬁﬁﬁﬂa%pg&%pd having one or more anhydrous

carboxylic acid groups, and the like. The unsaturated group
includes a vinyl group, a vinylene Qreup, an unsaturated cyclic
hydrocarbon group, and the like.

[60%9]

The specific compound includes, for example, an
unsaturated carboxylic acid such as acrylic acid, maleic acid,
fumaric acid, tetrahydrophthalic acid, itaconic acid,
citraconic acid, crotonic acid, isccrotonic aclid, najic acid
(brand name) (ende~cis-bicyclo (2.2.1] hept-5-ene~2, 3~
dicarboxylic acid) and the like, or its derivative, for example,
acid halide, amide, imide, anhydride, ester and the like.
Specific examples of the derivative include, for example,
malenyl chloride, maleimide, anhydrous maleic acld, anhydrous
citraconic acid, moncmethyl maleates, dimethyl maleate, glycidyl
maleate and the like.

[01GC]
These unsaturated carboxylic acids and/or derivatives

thereof may be used alone or in combination with two or more kinds.
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group-containing resin (for example, polyester, polyvinylalcohol,

ethylene-vinyl alcohol copolymer, polyamide, 5 PMMA, polycarbonate and

the like). [0109] In addition, other polymers, for example, a thermoplastic

resin, an elastomer or the like may b&blended, to a graft-modified

ethylenic copolymer (A) obtained by graft 10 modifying part or whole of

the ethylenic copolymer (A) of the present invention, as long as the

properties of the modified product are not impaired. They may be blended
Amogitheffiethe graft-moefyingstags ocafer the modifying 0210]r 15 The acid

ethylenic copolymer (A) of the present invention is molded by various
aniydiiels difd radedfor varidus applicatibhy. el tt]<Bthylénid socrotonic

Copolymer Composition (1)> The first ethylenic copolymer composition
aci@thyfehics 20 t8potynTer esrapositions(t})ief the presentimventionably used.

_contains the ethylenic copolymer (A) and an ethylene-polar monomer
[01&dpolymer (B1) when needed. [01121 <Ethylenic Copolymer (A)> 48 As

the ethylenic copolymer (A) , any of the ethylenic copolymers (A) of the

pregéntiinVention is'suitablyaisesvef@1b3] graft polymerizing a polar
monomer to a product to be modified. 1In graft polymerizing such
a polar menomer to the product to be modified, the polar moncmer
is used in an amount of usually from 1 to 100 parts by weight
and preferably from 5 to 80 parts by weight based on 100 parts
by weight of <the product to be modified. This graft
polymerization is usually performed in the presence of a radical

generator,
[¢102]

As the radical generator, for example, the same radical
generators as those mentioned in the radical generator (g)
described later are used.

[0103]

The radical generator is used after directly mixing with
the product to be modified and the pelar monomer, but may be used
after dissclving in a small amount of an crganic solvent. This
organic solvent is not particularly limited for use, as long as

it is an organic solvent capable of dissolving the radical
generator.

10104}
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As the ethylenic copolymer (A) constituting the ethylenic 5 copolymer
composition (1), among others, it is desirable to use an ethylenic
copolymer (A) having the density of the requirement (c) of preferably from
0.857 to 0.910 g/cm3 and more preférﬁably from 0.860 to 0.905 g/cm3. In
addition, it is desirable that the ethylenic copolymer (A) has an ethylene
content in the total 10 constitutional units of usually from 50 to 95% by
mole, preferably from 60 to 95% by mole, more preferably from 75 to
95% By Aot it furiiedma e préferaliy raArs0 205 byimiofiier to the
Further, it is desirable that the ethylenic copolymer (A) has a molecular
P oG hUtBnARIIAID D iitefctablg 3rsm 15 f 8 5B 188 gasubed Valkes 1 f
by CPC method. Still further, it is desirable that the ethylenic copolymer
3 TERVRESheSMERCGIIRE ré§uiréM@nt TERoR preterabRE a0 246 A00Tg/Lomer
min, more preferably from 0.1 to 40 g/10 min, further more preferably
Lo RENPEARE2S §130 Rin andespéeeidily preferably from 0.1 to 10 g/10 min.
20 [0114] Ethylene-Polar Monomer Copolymer (B1) As the polar monomer
[018fthe ethylene-polar monomer copolymer (B1) constituting the ethylenic
copolymer composition (1) of the present invention, there may be
meritionéd dWrdivratedt4®rcapoxylie aoiddnd its salthestercant amide, th a
vinyl ester, carbon monoxide and the like. More specifically, there may be
polaxemplifiet: byone drewesorimorekindg of unsatuzatedcgarhaxylics acidgnown

such as acrylic acid, methacrylic acid, fumaric acid,
method.

[0106]

The modified amount (the amount of the polar monomer to
be grafted) of the modified product thus obtained is in the range
of usually from 0.1 to 50% by weight, preferably from 0.2 to 30%
by weight and more preferably from 0.2 to 10% by weight, based
on 100% by welght of the modified product.

[0107]

When the ethylenic copolymer (A} of the present invention
is used after graft modifying part or whole thereof with a polar
monomer, the resulting copolymer has excellent adhesiveness to
other resins and excellent compatibility, and wettability on a
surface of the resulting molded article may be improved.
[0108]

Further, if the content of the polar monomer, for example,
an unsaturated carboxylic acid and/or its derivative, is within

the range, when the ethylenic copolymer (A) of the present
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5 itaconic acid, monomethyl maleate, monoethyl maleate, maleic
anhydride, itaconic anhydride and the like; salts of these unsaturated
carboxylic acids, that is, a salt of mopovalent metal such as lithium,
sodium, potassium and the like or a salt of polyvalent metal such as
magnesium, calcium, zinc and the like; 10 unsaturated carboxylic acid
esters such as methyl acrylate, ethyl acrylate, isopropyl acrylate, isobutyl

invegylate, eéot&txle@cqu%ef isqct @%x'sag%gghy' @P%h%%fyéﬁ%e%%%h%emof,

methacrylate, isobutyl methacrylate, dim aleate and t e; vinyl

the CSIALS syeh, S‘Sc‘@%t s éa}e&aagg]‘ﬂ%ﬁg%%@%%ew fabon.monoxide .

- el
sulfur dioxide; an rs. [01 yene-pof’ar monomer

qop gglgg@l. there may_be more specifically mentioned 5
e e‘?hy ene-unse%tﬁ?ated cg%%%&lic aciz%c%ﬁolyme?}éﬁr@ﬁg% ’ethyler?e%é’rffﬁ&: St

acid copolymer and 20 ethylene-methacrylic acid copolymer; ionomer in
PO T, pgr&f%?%veﬁdleeg%\(yaﬁr%g%y"f ‘é%&i’{)%f ﬁ%%ﬂ@l‘éﬂ%ﬁﬁ%ﬁﬁaté’dﬁ lyamide,
arboxylic_acid copolymer is neut alizeg by the metal,
FH efhﬁeonxeyﬁﬁé:ata?a %8 Eatboxyiic ;LCH{S ter copolymer such as ethylene
(018 thylacrylate copolymer, ethylene-ethyl acrylate copolymer,
ethylene-methyl 50 methacrylate copolymer, ethylene-isobutyl acrylate
copolymer . and ethylene-n-butyl acrylate copolymer; ethylene-unsaturated
car ;ﬁ%da%c"r&%@reEGmu?ﬁtiar&%Fb%xﬁie%&a%fasé@mér%&%ﬁﬁgﬁalasﬁic
ethylene-isobutyl acrylate-methacrylic acid copolymer 5 and

25 blhyledéin-buyFacRifate-Méthat Rfic acidBopBigiherthd Piended, to a

graft-modified ethylenic copolymer (A) obtained by graft
modifying part or whole of the ethylenic copolymer (A) of the
present invention, as long as the properties of the modified
product are not impaired. They may be blended either in the
graft-modifying stage or after the modifying.

[0110C]

The ethylenic copolymer (A) of the present invention is
molded by various methods and is used for various applications.
[0111]
<Ethylenic Copolymer Composition (1)>

The first ethylenic copolymer composition ({ethylenic
copolymex'composition,(1)} of the present invention contains the
ethylenic copolymer (A) and an ethylene-polar mononer copolymer
(Bl) when needed.

[0112]

<Ethylenic Copolymer (A)>
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ionomer in which part or whole of the carboxyl group is neutralized by the
metal; ethylene-vinyl ester copolymer such as ethylene-vinyl acetate
copolymer; and the like. [0116] 10 Among these, especially a copolymer
of ethylene and a polar monomer sélécted from an unsaturated carboxylic
acid and its salt and ester, and vinyl acetate are preferred. Especially an
ethylene- (meth)acrylic acid copolymer or its ionomer, an
ethygenejc(cﬂmth aﬁr lic acid-(meth)arylate ester copolymer or 15 its .
ionoftier, G an ethyteRBinyf 8BSt Edpollfiver i€ prefétfedt Hhd &by lenic
etﬂ lene-vinyl acetate copolymer is most preferred. [0117] As the
corgt éf@‘ﬁlé-spoién) mdhohiét COpSATET (BIj V& ROpGIIME? WHithHasY péraf
monomer content of usually from 1 to 50% by 20 mass and especially
[Olﬂé?erably from 5 to 45% by mass is preferable, although the content
varies depending on the kinds of a polar monomer. In view of mold
proc%gsElEﬁit??l%%éﬁﬁﬁi‘éa?Qﬁ’é’ﬁg’[ﬁe%(ﬂ%eqi?@,Sﬁ‘: s pieferabiéfopahylenic
ethylene-polar monomer copolymer to use at a melt flow rate from 0.05 to
COPSUO/BAD RABISand @8pétially i ©.2 5206 g/1d mh a8 Measukedtat use
190C under aload of 2160 g. The copolymers of ethylene with
an griathfated CARSOHME bcids, tisttateteatbogylicyacitl estersevinylrement
esters or the like are obtained by radical copolymerization under 5 high
(¢)tenfperstireratd Nighpiessufd dofidition8 1M additidnz tive repelymerszrably
(ionomers) of ethylene with metal salts of
from .860 to 0.905 g/cm®. In addition, it is desirable that

the ethylenic copolymer (A) has an ethylene content in the total
constitutional units of usually from 50 to 95% by mole,
preferably from 60 to 95% by mole, more preferably from 75 to
95% by mole and further more preferably from 80 to 95% by mole.
Further, it is desirable that the ethylenic copolymer (A) has
a molecular distribution {Mw/Mn) of preferably from 1.5 to 3.5
as measuredvalues by GPCmethod. Still further, it is desirable
that the ethylenic copolymer (A) has the MFR of the requirement
(d) of preferably from 0.1 to 100 g/10 min, more preferably from
0.1 to 40 g/10 min, further more preferably from 0.1 to 25 ¢/10
min and especially preferably from 0.1 to 10 g/10 min.
[(0114]

Ethylene-Polar Monomer Copolymer (B1)

As the polar monomer of the ethylene-polar monomer
copolymer (Bl) constituting the ethylenic copolymer composition

(1) of the present invention, there may be mentioned unsaturated
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unsaturated carboxylic acids are obtained by reacting

ethylene-unsaturated carboxylic acid copolymers with the corresponding

metal compounds. 10 [0118] When the ethylene-polar monomer

copolymer (31) according to the presgnt invention is an ethylene-vinyl

acetate copolymer, the content of vinyl acetate in the ethylene-vinyl

acetate copolymer is usually from 10 to 30% by mass, preferably from 15

15 to 30% by mass and more preferably from 15 to 25% by mass. In
carhddition Cthis ethydaré-vingl seetate cepolpmer hns aameliflow Fate (MRER=T,

ASTM D1238, 190C, load of 2.16 kg) of usually from 0.1 to 50 g/10 min,
carpraferay frote0:510 20.9/10 kiin antomere gerefefalbly from O0:5¢05 g2@ be

min. 20 [0119] The ethylenic copolymer composition (1) of the present
exeinvehtiors dantaimssthe: ethyleniceopelyrhed 6A) Anththet etty/terte potaroxylic

monomer copolymer (B1) in a proportion of 100 to 20 parts by mass of
acifk) and-0ta80 party byaassiof,(BxE+and 52 1apreferired efnbodimentisid,

that the ethylenic copolymer composition (1) contains 100 parts by mass
itaob{@@)andoial (Bihohvadditign, whér thesethylenicecopplymerleampositigiicic

(1) contains (B1), it contains the ethylenic copolymer (A) and the 5
anhethylefe; palar=monomer eopaelymes (Binia afrepartiar of 32 1o L0partshese

by mass of (A) and 1 to 80 parts by mass of (Bl) (here, it is provided that

unstheitotal of (A9 anek(Bl)iis 10Q pars byt is, a salt of monovalent metal
such as lithium, sodium, potassium and the like or a salt of
polyvalent metal such as magnesium, calcium, zinc and the like;
unsaturated carboxylic acid esters such as methyl acrylate,
ethyl acrylate, isopropyl acrylate, iscbutyl acrylate, n-butyl
acrylate, iscctyl acrylate, methyl methacrylate, ethyl
methacryliate, isobutyl methacrylate, dimethyl maleate and the
like; vinyl esters such as vinyl acetate and vinyl propionate;
carbon monoxide; sulfur dioxide; and others.

[0115]

As the ethylene-polar monomer copclymer (Bl), there may
be more specifically mentiocned ethylene~unsaturated carboxylic
acid copolymer such as ethylene-acrylic acid copolymer and
ethylene-methacrylic acid copolymer; ionomer in which part or
whole of carboxyl group of the ethylene-unsaturated carboxylic
acid copolymer is neutralized by themetal; ethylene-unsaturated

carboxylic acidester copolymer such as ethylene-methyl acrylate

copolymer, ethylene-ethyl acrylate copolymer, ethylene-methyl
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mass) That is, in the ethylenic copolymer composition (1) of the present
invention, a preferred embodiment is that the mass 10 ratio ((A)/(B1)) of
the ethylenic copolymer (A) to the ethylene-polar monomer copolymer
(Bl) is 100:0 to 20:80 and preferably £00:0. When the ethylenic copolymer
composition (1) contains (BI), the mass ratio ((A)/(Bl)) is in the range of
preferably from 99:1 to 20:80 and more preferably from 99:1 to 15 40:60.
[0120] The ethylenic copolymer composition (1) of the present invention
metByRiains: B8 thepBlRsIoonsFénerf rthe biinteric lcopolymert (A)arrbtheme
ethylene-polar monomer copolymer (Bl) if 20 needed, but may contain
and gifRenpdtyrhekcompohentstif haéded.Orhel wiitar pelmet eomponenatsiaret ed
not particularly limited but include, for example, an
carpthyddec-ofefincnorscarjugatedt poléne copolymarand thediké. Wienl ymer
the ethylenic copolymer composition (1) contains a polymer other than
suckha etiyyiénié 58ecopolpmiey [Ay ang theethylenesgotgrlimonamet copolymer
copolymer (Bl), it is desirable that the content is usually 30 parts by mass
and oelgsgland preferabiyl approximatetyrfeorn d-to 10! pards-by massy based and
on the total 100 parts by mass of (A) and (B1). 5 [01211 Radical
ion@enerator (G)ithe:ethylenic cepolymareccompostiion (teefibepresgpbup is
invention preferably contains a radical generator (C) which
neutralized by the metal; ethylene-~vinyl ester ccpolymer such

as ethylene-vinyl acetate copolymer; and the like.
[0ile]

Among these, especially a copolymer of ethylene and a polar
monomer selected from an unsaturated carboxylic acid and its salt
and ester, and vinyl acetate are preferred. Especially an
ethylene-(meth)acrylic acid copolymer or its iocnomer, an
ethylene- (meth)acrylic acid-{meth)arylate ester copolymer or
its ionomer, or an ethylene-vinyl acetate copolymer is preferred,
and an ethylene-vinyl acetate copolymer is most preferred.
[0117]

As the ethylene-polar monomer copolymer (Bl), a copolymer
which has a polar monomer content of usually from 1 to 50% by
mass and especially preferably from5 to 45% by mass is preferable,
although the content wvaries depending on the kinds of a polar
monomer. In view of mold processability, mechanical strength

and the like, it is preferable for an ethylene-polar monomer

copolymer to use at a melt flow rate from 0.035 to 500 g/10 min
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functions as a crosslinking agent. 10 [0122] When the ethylenic copolymer
composition (1) contains the radical generator (C), the content is desired
in the range of preferably from 0.1 to 2.0 parts by mass, more preferably
from 0.1 to 1.5 parts by mass, furthérmore preferably from 0.2 to 15 1. 0
part by mass and especially preferably from 0.2 to 0.7 part by mass,
based on the total 100 parts by mass of the ethylenic copolymer (A) and
the ethylene-polar monomer copolymer (BI). If the ethylenic copolymer

and eansisiion- (1 EEsHtdinihd & relditdl §aneiatcrihasmeshe is u88d Caunder
molded article or foamed molded 20 article having a moderate

& leassdhifikingtstricturd ReprstRe b UM §E2 3] A tHevrbelical whherator gC)rated
an organic peroxide is preferably used, and specifically includes an

CarBFﬁéﬁ%&ﬁer@?iﬁﬁssuéﬁ§§Hkﬁﬂﬁ#ﬁer@ﬁé@%ﬁ&t%ylﬁ@rbﬁid@%&IS, vinyl
2,5-dimethyl-2,5-di-(t-butylperoxy)hexane,

estomsddtigl-2B i LB idipeidgIhexinedical copolymerization under

~1,3-bis(t-butylperoxyisopropyl)benzene,

high 1esebatigerog) 3 38  tinranyiayciohextne; 1s.  In addition, the
n-butyl-4,4-bis(t-butylperoxy)varelate, benzoyl peroxide, p-chlorobenzoyi

coppengxides 2,4-tichforebenzoyt peraxide; Lebutyipeioty benzoate, salts of
t-butylperbenzoate, t-butylperoxyisopropyl carbonate, diacetylperoxide,

un s gyl peroxidea t-botylcuimylperoxide andzhe like:tAmeng these, reacting

ethylene-unsaturated carboxylic acid copelymers with the

corresponding metal compounds.

[0118]

When the ethylene-polar monomer copolymer (B1) according
to the present invention is an ethylene-vinyl acetate copolymer,
the content of vinyl acetate in the ethylene-vinyl acetate
copolymer is usually from 10 to 30% by mass, preferably from 15
to 30% by mass and more preferably from 15 to 25% by mass. In
addition, this ethylene~vinyl acetate copolymer has a melt flow
rate (MEFR; ASTM D1238, 130°C, load of 2.16 kg) of usually from
0.1 to 50 g/10 min, preferably from 0.5 to 20 ¢g/10 min and more
preferably from 0.5 to 5 g/10 min.

[(0119]

The ethylenic copolymer composition (1) of the present
invention contains the ethylenic copolymer (A) and the
ethylene-polar monomer copolymer {B1l) in a proportion of 100 to

20 parts by mass of (A} and 0 to 80 parts by mass of (B-1), and
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10 dicumylperoxide is preferred. [0124] When the ethylenic copolymer
composition (1) of the present invention contains the radical generator (C)
, it also preferably contains an auxiliary crosslinking agent if needed,
together 15 with the radical generator (C) . The auxiliary crosslinking
agent includes, for example, a peroxy crosslinking auxiliary such as
sulfur, p-quinonedioxime, p,p'-dibenzoylquinoneoxime,

a dymethylN-4-diitrtasganiline,; nitrasphenzene, di&@sg}x'gﬂ%@din&feonleymer

“trimethylolpropane-N,N'-m-phenylene 20 dimaleimide; or divinylben

comgiAiiaanurate (TACLand tialylsoevanyate (TAIC) (0125100 addidon,

there may be mentioned a multifunctional acrylate monomer such as

1, §thylene glycol dimethacrylat diethylene glycol dimethacrylate
g polye?%?en’e ghfﬁceor%l dFr%lgthfc%ry%?eefI%ﬁr%etﬁ?l%%%ﬁaer{e tﬁr%%ﬁﬁ%/scjfy %.'?e:? (1)

allyl. m rylate and the. like; @ multifunctional vinyl monomer such a
Ay i) } ns’
con v?ny?%uegﬁgfé, wtﬁylcsqtgér% eﬁl;sar;C &eeljﬁﬁes.ﬁAerﬁl&r?g ﬁm%%%, gntlﬁé:lly(ﬁélé/ar?&raté: he

AC) and triallylisocyanurate (TAIC) are_preferred. [0126] In the
= IBR SobOIer DarpSSRBN (L or R presint INFGRTBNE SiEn3n °9 =0

auxiliary crosslinking agent is desired to 10 be used in an amount so that
20 pt%égcns]a é’raﬁgfaﬁglizﬁg) nd I to 88 paris by mass of (Bl) (here,

it is provided that the total of (A) and (Bl) is 100 parts by
mass). That i1s, in the ethylenic copolymer composition (1) of
the present invention, a preferred embodiment is that the mass
ratio ({A)/(B1)) of the ethylenic copolymer (A} to the
ethylene-polar monomer copolymer (B1l) is 100:0 to 20:80C and
preferably 100:0. When the ethylenic copolymer composition (1}
contains (Bl), the mass ratio ((A)/(Bl)) is in the range of
preferably from 99:1 to 20:80 and more preferably from 99:1 to

40:60.
{0120]

The ethylenic copolymer composition (1) of the present
invention contains, as the polymer component, the ethylenic
copolymér (A} and the ethylene-polar monomer copolymer (B1l) if
needed, but may contain other polymer components if needed. The
other polymer components are not particularly limited but
include, for example, an ethylene-o-olefin-non-conjugated
polyene copolymer and the like. When the ethylenic copolymer

composition (1) contains a polymer other than the ethylenic
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crosslinking agent/radical generator (C)] of the auxiliary crosslinking
agent to the radical generator (C) is from 1:30 to 5:1, preferably from 1:20
to 3:1, more preferably from 1:15 to_2:1, and especially preferably from
1:10 to 1:1. 15 [0127] Foaming Age?il3(D) The ethylenic copolymer
composition (1) of the present invention preferably contains a foaming
agent (D). [0128] 20 When the ethylenic copolymer composition (1)
c$ntainsg foam'nga ent (DX, the content varies depending on the types |
COPYL HHE Foatin 559 &%@Fﬁﬁr%%e“s%&%ﬁ R PaRIEF oW B:1716° 30 partg +°
. by mass, preferably from 0.1 to 25 parts by mass and more preferably
L5 IESMTB 15 20 Partsy fRREeBased S e totaPS6PFA0 patis Bf Hiass dress
the ethylenic copolymer (A) and the ethylene-polar monomer copolymer
a0d BHT[ER] I the Bresentinbention 2ithe foamikgRiyent (BY, &P & oPased
chemical foaming agent and a physical foaming agent may be used.
°n 1530] %cﬂéﬁcaﬁrﬁaaﬁmg’aaéﬁﬁs&afmy #etlidedlan azo
compound such as azodicarbonamide (ADCA), 10
101 %],1'lazobis(l-acetoxy-l-phenylethane), dimethyl-2,2'-azobisbutylate,

Radical Generator (C)

The ethylenic copolymer composition (1} of the present
invention preferably contains a radical generator (C} which
functions as a crosslinking agent.

(01223

When the ethylenic copolymer composition (1) contains the
radical generator (C), the content is desired in the range of
preferably from 0.1 to 2.0 parts by mass, more preferably from
0.1 to 1.5 parts by mass, further more preferably from 0.2 to
1.0 part by mass and especially preferably from 0.2 to 0.7 part
by mass, based on the total 100 parts by mass of the ethylenic
copolymer {A) and the ethylene~polar monomer copolymer (Bl). If
the ethylenic copolymer compositicn (1) containing a radical
generator in the amcunt is used, a molded article or foamed molded
article having a moderate creosslinking structure is produced.
[0123]

As the radical generator (C), an organic peroxide is
preferably used, and specifically includes an organic peroxide

such as dicumylperoxide, di-t-butylperoxide,



dimethyl-2,2'-azobisisobutylate, 2,2'-azobis(2,4,4-trimethylpentane), 1,
1'-azobis(cyclohexane-I-carbonitrile), 15
2,2'-azobis[N-(2-carboxyethyl)-2-methyl-propioneamidine] and the like; a
nitroso compound such as N, N'-dinit opentamethylene tetramine (DPT)
and the like; a hydrazine derivative such as 20
4,4'-oxybis(benzene-sulfonylhydrazide),
nylsulfone-3,3'-disulfonylhydrazide and the like; a semicarbazide

diphe (
2 568%88%:%’ $lich asPriollieriistifo Ry Tseniicafssgide and the like; an
_organic thermally decomposable foaming agent such as 57
2 Dﬁﬁwﬁﬁw&ﬁéziﬁé%d thattike va Broafonateé sarsnéh as sodium
hydrogen carbonate, ammonium hydrogen carbonate and the like; a
L Scarbdhar el dneT 8% ¥4 GiaRT SRYBoreE ZEmonium carbonate and the
like; 5 a nitrite salt such as ammonium nitrite and the like; and an
17 linkigaic Bierineny teepmposable-foamig hyertsuthliss<a hydrogen
compound and the like. Among these, azodicarbonamide (ADCA) and
n-bysdidmthytirbger eafbonaiearepartivalatly praferredej0d8¢) 10 As thecide,
physical foaming agent, which is a foaming agent that is not necessarily
p-chécurnpaiied by chemicakredetions Apdndfoamingdherezmay be peroxide,
mentioned, for example, organic physical
t-butylperoxy benzoate, t-butylperbenzoate,
t-butylperoxyiscpropyl carbonate, diacetylperoxide,
lauroylperoxide,t*butylcumylperoxideandtﬂm&like.Amongthese,
dicumylperoxide is preferred.

(01241

When the ethylenic copelymer composition (1) of the present
invention contains the radical generator (C), it also preferably
contains an auxiliary crosslinking agent if needed, together
with the radical generator (C). The auxiliary crosslinking
agent includes, for example, a peroxy crosslinking auxiliary
such as sulfur, p-gquinonedioxime, p,p’-dibenzoylguinoneoxime,
N-methyl~N-4-dinitroscaniline, nitrosobenzene,
diphenylguanidine, trimethylolpropane~N, N’ -m-phenylene
dimaleimide; or divinylbenzene, triallylcyanurate (TAC) and
triallylisocyanurate (TRIC).
[0125]

In addition, there may be mentioned a multifunctional

methacrylate monomer such as ethylene glycol dimethacrylate,
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foaming agents including various kinds of aliphatic hydrocarbons such as
methanol, ethanol, propane, butane, pentane, hexane and 15 the like;
various kinds of chlorinated hydrocarbons such as dichloroethane,
dichloromethane, carbon tetrachlorid@ and the like; various kinds of
fluorochlorohydrocarbons such as chlorofluorocarbon and the like; also,
inorganic physical foaming agents such as air, carbon dioxide, nitrogen,
die%rﬁoﬂ’ 20 Wateaand he like; and others, Among these, carbon dioxide,
NitF6gEh Bnd AIGBH Are the HES SXEEIENT bEcaus® thelFaedt Requirety oL
dipo.he turneﬁr:j into vagor_,, inexpensive and unIikeI%/O%c.:ﬂcause environmental
ISGifltion- Andignition 0132} B8 At Feififtal foaing ey isiised ag 11yt
.the foaming agent (D) in the present invention, it leaves no decomposition
e “ﬁ?e%‘raﬁ%lﬁhé thUE Ay prevent thé ofd froRFCortamindting dufifgeRe: such
crosslinking foaming process of the composition. Moreover, 5 since the
a5 BHVSIdalt8aMTg Sgelit ot Powriery: G istexeeliBht ih kReadABMERA IFhese,
_addition, if the physical foaming agent is used, abnormal odor of the
trigbhifing Yéamed odidHor 8kampie L amiidAiacsam yeretded Gpl) are
decomposition of ADCA) may be prevented from generating. 10 [0133]
Preg@iictin the present invention, the chemical foaming agent may be
used as the foaming agent (D) as long as it causes no adverse effect
[01gfch as odor, mold contamination and the like.

In the ethylenic copolymer composition {1) of the present
invention, such an auxiliary crosslinking agent is desired to
be used in an amount so that the mass ratio J[auxiliary
crosslinking agent/radical generator {(C)] of the auxiliary
crosslinking agent to the radical generator (C) is from 1:30 to
5:1, preferably from 1:20 to 3:1, more preferably from 1:15 to
2:1, and especially preferably from 1:10 to 1:1.

(101273

Foaming Agent (D)

The ethylenic copolymer composition (1) of the present
invention preferably contains a foaming agent (D).
(01287

When the ethylenic copolymer composition (1) contains a
foaming agent (D), the content varies depending on the types of
the foaming agent (D), but is desired in the range from 0.1 to
30 parts by mass, preferably from 0.1 to 25 parts by mass and

more preferably from 0.5 to 20 parts by mass, based on the total
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These chemical foaming agents may be used alone or in combination 1-5
with two or more kinds, or in combination with a physical foaming agent
and a chemical foaming agent. [0134] As the storing method of the
physical foaming agent, in the case of small-scale production, carbon
dioxide, nitrogen and 20 the like may be used in a state where they are
stored in a steel bottle and supplied to an injection molding machine, an

100 extgursiosn gnoldin% macIL-}ljne End the like through a pressure reducing
valve, or may Bé presSurized by & PUHTS And thedike afitFto sipply t61%n the

ethirc}riectio_p rggldin machine, an extrusion molding machine and 59 the like.
{01357 T 8uditioR CiNIRE TaSeRt 244Gty Ptdducing a foamed product on

Ol%jrge scale, liquefied carbon dioxide, liquefied S nitrogen and the like
stored in a storage tank, vaporized by passing through a heat

exchan%er and supplied to an injection molding machine, an extrusion
moliihg-AacRmRSEIH theien traligh Pibind &nd eepressursrEucing) » any
valve. [0136] 10 Further, in the case of a physical foaming agent in a

oF gifierstae! the eiotage FWEEIurRNIS prerdtably 6 ihé vargeof HOAN0.08 Y be
to 100 MPa. [0137] When a chemical foaming agent is used as the

USef3aming agent
[0130]

The chemical foaming agent specifically includes an azo
compound such as azodicarbonamide {(ADCAY,

1,17 ~azobis(l-acetoxy-l~phenylethane),

dimethyl-2,2" ~azobisbutylate,

dimethyl-2,2’ ~azobisisobutylate,
2,2"~azobls (2,4, 4-trimethylpentane),
l,l’mazobis(cyclohexanew1—carbonitrile),
2,2’wazobis[Nw(2—carboxyethyl}—2mmethyl—propioneamidine} and
the like;

a nitroso compound such as N,N'-dinitrosopentamethylene
tetramine (DPT) and the like;

a hydrazine derivative such as
4,4’ -oxybis (benzene~sulfonylhydrazide),
diphenylsulfone~3,3'~disulfonylhydrazid@ and the like;

a semicarbazide compound such as p-toluenesulfonyl
semicarbazide and the like;

an organic thermally decomposable foaming agent such as
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15 (D) , the chemical foaming agent is used in a proportion of usually
from 2 to 30 parts by mass, preferably 3 to 20 parts by mass and more
preferably from 5 to 15 parts by masgs, based on the total 100 parts by
mass of the ethylenic copolymer (A) and the ethylene-polar monomer
copolymer (Bl) However, the addition 20 amount of the chemical foaming
agent may be appropriately increased or decreased by the intended
v E¥ARSIPNJRNG because, e oRs volume generated varies depending on
the types and grades of the foaming agent used. [0138] 60 Further, when
ab '%B?}S%'B%thgagﬁﬂgc Eisa sgg&g the,fo in(g a entx( the addition .
lamount of the phys%??oamlléng ageﬁlié1 gpﬁr% %ﬁeﬁ? dge)%er}%r?éd afmon L
nva fepending on the intende a i;on ratios, but is in the range of usually.
Y frocgn 0.1to 1% E‘ %grtg%% ﬁ%gs);%r}?g prgfgr% slt'jflofrrloan!% %gatgtl(f Lp?gﬂsabsysoc}éum
ass, based on the total 100 parts by mass of the ethylenic copolymer
o ik IRgIonE PO TR oel By et (5’ [0139] The
ethylenic copolymer,composition grl of the present 1Q inyention may
2 n%%n%é%lr? a%aa%gili‘":élrif Poa?nsf)na%%rﬁ %nﬁe%%ié% *ISgethét wi tﬁelﬁ&%miﬁﬁ‘d an
mO%ggnt E:D)' he auxiljary f amin% agent has_functjons of lowering the
- COmposition tetperatife st thes foanfingaGaht [9) , a8c8ieratifg thes @
hud decomposition, making bubbles uniform, and the like. Such an auxiliary
YS¥8&ihg SBBM K iftiiués Zinc ' SXide (ZHOY Y ziresiBardté 4 oigatig anide

acid such | '
(ADCA) and sodium hydrogen carbonate are particularly preferred.

[0131]

As the physical foaming agent, which is a foaming agent
that is not necessarily accompanied by chemical reactions upon
foaming, there may be mentioned, for example, organic physical
foaming agents including various kinds of aliphatic hydrocarbons
such as methanol, ethancl, propane, butane, pentane, hexane and
the like; various kinds of chlorinated hydrocarbons such as
dichloroethane, dichloromethane, carbon tetrachloride and the
like; various kinds of fluorochlorohydrocarbons such as
chlorofluorocarbon and the like; also, inorganic physical
foaming agents such as air, carbon dioxide, nitrogen, .argon,

water and the like; and others. Among these, carbon dioxide,

nitrogen and argon are the most excellent because they Hr& pst

required to be turned into vapor, inexpensive and unlikely to
cause envircnmental peollution and ignition.

[0132]
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as salicylic acid, phthalic acid, stearic acid, oxalic acid and the like; urea
or its derivative; and others. [0140] Optional Component 20 The ethylenic
copolymer composition (1) of the present invention may contain various
kinds of additives such as filler, heat%tabilizer, weather stabilizer, flame
retardant, hydrochloric acid absorbent, pigment and the like, if needed.
The various kinds of additives include those which are well known 61 as
additives capable being added to an olefinic resin. [0141] The ethylenic

copolfyrhercoposiiioh EO8HRE Fresarit vertrim friny-be dnrphydasegent
for various applications, 5 especially for the application of the foaming
(D) mBIding pro.ess: t [ 142 <P reductibn6Ersames NRIEEARILIe:oR residue
foamed molded article of the present invention may be produced by
and ghjestiftpthersiRyIBRiE copdlyRtertofipositisATIFMD BT daming ring the
molding, and preferably, may be produced by subjecting an ethylenic
Crogdpéi et Compositibe (Dresifainingthd fadicdyeneratbp(C) ale fiover,
. foaming agent (D) to crosslinking foaming molding. [0143] 15 The
Singthyleaicebopolymer conpositien ¢Dusedriorprotifttiy a idamedridednt
article is in an non-crosslinked and unfoamed
in kneadability. In addition, if the physical foaming agent is
used, abnormal odor of the resulting foamed product (for example,
ammonia oder generated upon decomposition of ADCA) may be
prevented from generating.
[01333
Further, in the present invention, the chemical foaming
agent may be used as the foaming agent (D) as long as it causes
no adverse effect such as odor, meld contamination and the like.
These chemical foaming agents may be used alone or in combination
with two or more kinds, or in combination with a physical foaming

agent and a chemical foaming agent.
[0134]

As the storing method of the physical foaming agent, in
the case of &nallwscalfaproduction, carbon dioxide, nitrogen and
the like may be used in a state where they are stored in a steel
bottle(andsuppliedtxJaninjéctionimoidingHﬁchine,eﬂlextrusion
molding machine and the like through a pressure reducing valve,
or may be pressurized by a pump and the like and to supply to

an injecticn molding machine, an extrusion molding machine and
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state and may be in a melted state or may be a pellet or sheet which is
cooled and solidified. [0144] 20 When the foamed molded article is
produced by using a pellet of the et %Ienic copolymer composition (1), the
pellet is prepared using a granulator by mixing the ethylenic copolymer
(A) and ethylene-polar monomer copolymer (B1), as well as each of a
component such as the radical generator (C), the foaming 62 agent (D),

+ he Other additives and the like in the proportion with the use of a Henschel
mixer; melting and plasticizing the mixture with the use of a kneader such

10188 Banbury mixer, a roller, an extruder and the like at a temperature
where the radical 5 generator (C) and/or the foaming agent (D) may not

be decomposed; and homogeneously mixing and dispersing the resultin
mixctil?r)eén%gﬁé]d,&é the r%‘rg}ﬁo%af(s)? p?gdﬁc)lgn%%al olat%?’e(? Fnooﬁ{ ed articte ‘?b%/glned
. Srosslinking foaming, there may be mentigned, for example, 10 . ,
o Slinking by Reat feAintnt Ahd 2R (aAEREh CHosdihing. It e Tied
i+ SaSE of the dcrossli(r;‘iléi?{%obé/i heat treatment, the ethylenic copolymer ,
TS hpBsition (1) Brefefdbld Enfairis fie tadiBaSJeitdfor (e and fRE T 12ed
auxiliary crosslinking agent. In addition, in the case of the ionizing )
PY BAGANGEH drosaitKking, 18 he SRV RRR OByt iohigusition ) 17J ection

gr,eferably contains the auxiliary crosslinking agent. [0146]
molding machine, an extrusion molding machiné and the like

through piping and a pressure reducing valve.
[0136]

Further, in the case of a physical foaming agent in a liguid
state, the storage pressure is preferably in the range of from
G.13 to 100 MPa.

[0137]

When a chemical foaming agent is used as the foaming agent
(D), the chemical foaming agent is used in a proportion of usually
from 2 to 30 parts by mass, preferably 3 to 20 parts by mass and
more preferably from 5 to 15 parts by mass, based on the total
iOO parts by mass of the ethylenic copolymer (A) and the
ethylene-polar monomer copolymer (Bl). However, the addition
amount of the chemical foaming agent may be appropriately
iricreased or decreased by the intended expansion ratioc because
the gas volume generated varies depending on the types and grades
of the foaming agent used.

[0138]
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A foamed molded article of the present invention may contain various

kinds of additives such as filler, heat 20 stabilizer, weather stabilizer,

flame retardant, hydrochloric acid absorbent, pigment and the like, if

needed, as long as the objects of tHeSnvention are not impaired. These

additives may be contained in the ethylenic copolymer composition (1) in

advance, and may be added and used during the production of the 63

foamed molded article. [0147] In addition, when the foamed molded article

is prodtibBa “usiiG asheeEdrtRd Stryle ¢ BOPGlyRBPBSMpESIticiEFL) 3 the- Te

5 sheet may be prepared, for example, by feeding the pellet obtained as
foa%%%ﬁoﬁ%@%o@ to &h Bxittder o calMdRF nsdldineE b Furfiverming

an expandable sheet in a non-crosslinked and unfoamed state may be
29ehfenafe PRy ATREtHOHTR WhithtSachiftfe FopRssHamts eonstiftingtitended

ethylenic copolymer composition (1) 10 are kneaded by a blender and the
CXDRE R thehithé relfant® is dlded iraseshdetibyia chterfdamofll of iso 15

made into a sheet by a press molding machine, or by a method in which
parihe pelBe i kieddedbiearmeitudasanid. therthedresultant iy medesintbased

a sheet by passing through a T-die or a cyclic die. 15 [0148] The foamed
on Fvfdédaricld BP theapresentinventiorpfayiise aonydrosslinkedmorl ymer (A)

crosslinked and the production method is not particularly limited, but it
andmayheeprodieed -for bxamptedoyer copolymer (B1).

[0139]
The ethylenic copolymer composition (1) of the present

invention may contain an auxiliary foaming agent if needed,

together with the foaming agent (D). The auxiliary fecaming agent

has functions of lowering the decomposition temperature of the
foaming agent (D), accelerating the decomposition, making
bubbles uniform, and the like. Such an auxiliary foaming agent
includes zinc oxide {Zn0}; zinc stearate; an ocrganic acid such
as salicylic acid, phthalic acid, stearic acid, oxalic acid and
the like; urea or its derivative; and others.

[014¢C]

Cptional Component

The ethylenic copolymer composition (1) of the present
invention may contain various kinds of additives such as filler,
heat stabilizer, weather stabilizer, flame retardant,
hydrochloric acid absorbent, pigment and the like, if needed.

The varicus kinds of additives include those which are well known
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the following methods. 20 [0149] For example, when the foamed molded
article is produced using the expandable sheet, a sheet of the ethylenic
copolymer composition (1) obtaineg 4s mentioned above may be
obtained using a calendar molding machine, a press molding machine or
a T-die 64 extruder. Preferably, a sheet of the ethylenic copolymer
composition (1) may be obtained using a calendar molding machine, a

as fesymolding machine gr a ] dieextryder, Duying the;molding, of the

sheet, when the ethylenic copolymer composition (1) 5 contains the
[Olﬁﬁiical generator (C) and the foaming agent (D), the sheet is preferably
molded at their decomposition temperature or less, and specifically, the

sheat Is preferably; H‘Oé%%doE%ﬁg‘i}i”t%céﬁe?ﬁ%‘@ﬂ%% th@t the, F’QR%%B‘HS%M

which the components constituting hylenic copolymer composition

inv t(i:_l'c)a Is i?ngymeklatgd S’stat'etzia%%oo Fgél.ggcl,gg%exg.gn Jl_edglsojjlr}}ica ions,
exemplifying a method for prod%cmg a primary foame proc?l ct from the
sheet obtained by the method, for example, the sheet is cut into a volume
o L P e ol o & 16 MO e Baci i the M 2o
intained at 130 to 200C. A primary foamed product (non-crosslinked or
&
rosslinked foamed product) is produced under the conditions that the

mold clamping pressure is, for example, 30 to 300 kgf/cm2 and the
<Pr%%ﬁlcﬁﬁglﬁﬁ1eolgs ?6 586 r%ﬂﬁ]é%gﬁ‘i fi5°a fsamed molded article

A foamed molded article of the present invention may be
produced by subjecting the ethylenic copolymer composition (1)
to foaming melding, and preferably, may be produced by subjecting
an ethylenic copelymer composition (1) containing the radical
generator (C) and the foaming agent (D) to crosslinking foaming
melding.

[0143]

The ethylenic copolymer composition (1) used for producing
a foamed molded article is in an non-crosgslinked and unfoamed
state and may be in a melted state or may be a pellet or sheet
which is cooled and solidified.

(0144]

When the foamedmolded article is produced by using apellet
of the ethylenic copolymer composition (1), the pellet is
prepared using a granulator by mixing the ethylenic copolymer
(A) and ethylene-polar monomer copolymer (Bl), as well as each

of a component such as the radical generator (C), the foaming
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20 (non-crosslinked or crosslinked foamed product) is produced by heat
treatment. In addition, the holding time may be increased or decreased
accordingly beyond the range becayse it is dependent on the thickness of
the mold. [0151] 65 A mold for the %crosslinked) foamed product is not
particularly limited in shape, but a mold having a shape suitable for
producing sheets is usually used. This mold preferably has a completely

ageGlOSAShSirugtye sq thatthe melied resin @QQQei%g@ﬁegeﬁz?&%Sgtg%gngith

the decomposition of the foaming agent may not escape. Further, t

the TOld form Hé‘ﬂ%@z@ﬁﬂ@% Ef",p?{%%% %F% g‘ﬁn r;gﬁégé%% 5@% H‘n?‘z%heé’%?t%‘éure

of the releasability of the resin addition to t ods,

wi cfoamed molded article ét?es‘?%Sﬁe“tsi”é’eé‘Q% May be produced by an
extrusion foaming method in w ich tor example, the e ﬁeﬁlc copolymer
composition, (1),is extruded from_an_extruder and is foamed .
T Hg% . .
= Elllmultanggt?sljt) I\}v%e)r%}t%g ogg’nea m‘féa {Heeé:t?n%%}bﬁervé. That |§C,%efoé:r%g& cal

on lrc%dtucg:% 1(55c a¥139 rog uce_fdob Qeat éreatrgen . [0153_ Further, there may
I B menti ngdaa meCF ogrhenjecﬁon tSaming' mgh%olajagf NeRg deorposed;
anc A CORCUIE ompostcn ) prfely s ety poyTer. .
Eml%a}ming agent (D) into a mold

As the method for producing a foamed molded article by
crosslinking foaming, there may be mentioned, for example,
crosslinking by heat <treatment and ionizing radiation
crosslinking. Inthe caseof the cresslinking by heat treatment,
the ethylenic copolymer composition (1) preferably contains the
radical generator (C) and the auxiliary crosslinking agent. In
addition, 1in the case of the ionizing radiation crosslinking,
the ethylenic copolymer composition (1) preferably contains the
auxiliary crosslinking agent.
[0146]

A foamed molided article of the present invention may
contain various kinds of additives such as filler, heat
stabilizer, weather stabilizer, flame retardant, hydrochloric

acid abscrbent, pigment and the like, if needed, as long as the

'objects of the invention are not impaired. These additives may

be contained in the ethylenic copolymer composition (1) in

advance, and may ke added and used during the production of the
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at the decomposition temperature or less of the radical generator (C) and
the foaming agent (D), and maintaining at a temperature, for example, of
approximately from 130 to 200C in the mold and crosslinking foaming of
the resulting mixture. That is,afoam66d366 product may be produced by
heat treatment. [0154] It is also preferable that a predetermined shape is
given to the primary foamed product obtained by the method by 5
¢ corgpression moldin%_The compression molding conditions at this time
CATRA ST RE e bid- femperature is in the range of 130 to 200C, the
01 clamping pressure is in the range of 30 to 300 kgf/cm2, the compression
{ Lfirhe is in the range of 5 to 60 minutes and the compression ratio is in the
range of 1.1 to 3.0 and 10 preferably 1.3 to 2. [0155] In addition, in order
to obfaift 8 Crostinkeit5amede protitRe by By d8slinkig  Methodby roduced
_ionizing irradiation, first, the ethylenic copolymer composition (1),
uSlBFéféraﬂh?ﬁﬁ e‘fﬁyl%ﬁ% £5 eEpSIymer E6RPoLiitn (TPEsanigan tt) » the
organic thermally decomposable foaming agent is melt-kneaded at a
shefdmgefatures loREpBiiditthe deRBmMPESTEH fomperatdResHthe fddmingellet
agent (D), and the resulting kneaded product is molded into a sheet
obt sRaRCtE st e foapred kpiBet L2001 SB-NERE the FeduRfngfodaiedo Lding

sheet is irradiated with a
machine. Further, an expandable sheet in a non-crosslinked and

unfoamed state may be prepared by a methed in which each of the
compeonents constituting the ethylenic copolymer composition (1)
are kneaded by a blender and the like, and ther the resultant
is molded into a sheet by a calendar roll or is made intc a sheet
by a press molding machine, or by a method in which the pellet
is kneaded by an extruder, and then the resultant is made into
a sheelt by passing through a T-die or a cyclic die.
f0148]

The foamed molded article of the present invention may be
non—crosslinked.or crosslinked and the production method is not

particularly limited, but it may be produced, for example, by

“the following methods.

10149]

For example, when the foamed molded article is produced
using the expandable sheet, a sheet of the ethylenic copolymer
composition (1) obtained as mentioned above may be ocbtained using

a calendar molding machine, a press molding machine or a T-die
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predetermined dose of ionizing radiation to crosslink, and then the
resulting crosslinked foamed sheet is heated at the decomposition
temperature or higher of the organic thermally 67 decomposable foaming
agent to obtain a crosslinked foameﬁéproduct in a sheet state. That is, a
foamed product may be produced by heat treatment. [0157] 5 As the
ionizing radiation, an a-ray, R-ray, y-ray, electron beam, neutron beam,

eXt%(-r %/ror theplike are ?&j. Among these, the y-ray of cobalt-60 and the
electron bear%egr%rpﬁ% ably used®§6158] THE BroBulosHiptof fepoLymer

foamed product includes, for 10 example, a sheet shape, a thick board

COTRRAPE, T et shalFe, vttict SR pe artd tRe ik [OF50T'A SecbAdafyh Lre
foamed product may be produced by giving a predetermined shape to the

& PTG38s f?)%r%@&){b%&roﬁtgiﬁg&elgfé TheRtoned®abdwd pyhie molding
compression molding. An example of the compression molding conditions

of  Lffhistitfi& Ts thabie nidla ehipetatiicis e Rte-rare oFanpIs Pboen (1)
the clamping pressure is in the range of 30 to 300 kgf/cm2, the

CONnLBmpressitn itk is2 in HieYaRyE Of 5 166G Rihtes aheiahe RonAsression D) ,
ratio is in 20 the range of 1.1 to 3.0. [0160] Among the production

the methgas abdve, #fahratiimbidedardidled  at  their decomposition

temperature or less, and specifically, the sheet is preferably
molded by setting the condition that the temperature at which
the components constituting the ethylenic copolymer composition
(1) is in a melted state, is 100 to 130°C, for example.
[0150]

In exemplifying a method for producing a primary foamed
product from the sheet obtained by the method, for example, the
sheet is cut into a volume of 1.0 to 1.2 times the volume of a
mold, and placed in the mold maintained at 130 to 200°C. A
primary foamed product (non-crosslinked or crosslinked foamed
product) is produced under the conditions that the mold clamping
pressure is, for example, 30 to 300 kgf/cm? and the holding time
is 10 to 90 minutes. That 1is, a foamed molded article
(non-crosslinked or crosslinked foamed product) is produced by
heat treatment. In addition, the holding time may be increased
ordecreasedaccordinglybeyondtherangebecauseji:isdependent
on the thickness of the mold.

[0151]
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is preferably obtained by heat treating the ethylenic copolymer
composition (1) or preferably an ethylenic copolymer composition 68 (1)
containing the radical generator (C) and the foaming agent (D). [0161]
Further, a foamed molded article of e present invention 5 preferably has
a specific gravity of 0.03 to 0.30. In addition, the compression set (CS, %)
and specific gravity (d) of the foamed molded article of the present

invention are not particularly limited, but preferably satisfy the ‘
req%ireﬁr}sfeja‘;ﬂ(,9 C%C{?Z d) S8 i vigh St eapabté BESrowding Kfoargd not
2 olq?d article, which 10 is light weight and has a small compression set.
Par Gl St al 1OHTHES MBIGEd BRICIE Had FGoGH SHbS8 FelaRBAGIRIaR L ab1e
o COMP ession and is suitable for the application requiring sag resistance, it
O (B BHEHAraBIY (RAB IOt A ated pHSict, fOOGRAPS b fEBfieni arts has
which are described later. Further, 15 the lower limit of the CS value is not
2 CPHREUiEY ifmtEcHur ToreEmiples @ preferrédiénbplifientRthat i the
CS value is 100 or more and preferably 25% or more. [0162] <Laminated
985 HBUHEELTY FHbIWES PARF26 THeTsarheamelidd articta sl ihe prsehtnay
invention is also preferably a laminated product in which the foamed
not nisiged articlBUisHamiatéa Wit dthef Pawr nraterials op the foemed taper on

molded articles of the present invention are laminated with each other.
the inner surface from the viewpoint of the releasability of the

resin.
[0152]

In addition to the methods, the foamed molded article of
the present invention may be produced by an extrusion foaming
method in which for example, the ethylenic copolymer composition
(1} is extruded from an extruder and is foamed simultaneocusly
when it is opened into the atmosphere. That is, a foamed product
may be produced by heat treatment.

[0153]

Further,thereanfben@ntionedeamethod(injectionfoaming
method) of injecting the ethylenic copolymer composition (1},
preferably an ethylenic copolymer composition (1) containing the
radical foaming agent (C) and the foaming agent (D) into a mold
atthedecompositiontemperatureorlesscaftheradicalgenerator
(C) and the foaming agent (D), and maintaining at a temperature,
for example, of approximately from 130 to 200°C in the mold and

crosslinkinqfoamingcxftheresultingxnixt&re. That is, a foamed
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The foamed molded article of the present invention, which is a 69
laminated product, is preferably a laminated product having a layer
composed of the foamed molded artjcle (non-crosslinked or crosslinked
foamed product) of the present invefifion and a layer composed of at
least one material selected from the group 5 consisting of polyolefin,
polyurethane, rubber, leather and artificial leather, which are described
pmgg%e%om ] As the other material constituting a laminated product,

Arsterdbly on KPS hateraY s&i8ted TFéii 1 §roup 10 consisting of

l:Olgggolefin, polyurethane, rubber, leather and artificial leather, a well-known

may be used without any particular limitation. Such a laminated
product is especially suitable for footwear parts. [0164] 15 The footwear
parts incRide’sS foPéXAMpIa” sho& Soles! MiGs6IES TANEIS0ISS Sofed, s given
sandals and the like. [0165] Since the footwears and footwear parts

Lo FRBrdmgiBaRe presEhtfhvéitiiiade e foakicd méldeddricl& 6t by

present 20 invention or the foamed molded article of the present invention
COMGRTTSis A aftinated ProdUuck thEP BRI RGHtWeRhT'and iy sGpsress the at
deformation caused by long-term use. For this reason, the foamed

thifdldeg aticle ot the Présentinveatich WATEE I aYsstwearpat s range of

especially useful for sports shoes.
130 to 200°C, the clamping pressure ig in the range of 30 to 300

kgf/cm?, the compression time is in the range of 5 to 60 minutes
and the compression ratic is in the range of 1.1 to 3.0 and
preferably 1.3 to 2.

[0155]

In addition, in order to obtalin a crosslinked foamed
product by a crosslinking method by ionizing irradiation, first,
the ethylenic copolymer composition (1), preferably anethylenic
copolymer compesition (1) containing an organic thermally
decomposable foaming agent is melt-kneaded at a temperature
lower than the decomposition temperature of the foaming agent
(D), and the resulting kneaded product is molded into a sheet
shape tc obtain a foamed sheet.

[015¢6]

Next, the resulting foamed sheet i1s irradiated with a
predetermined dose of ionizing radiation to crosslink, and then
the resulting cresslinked foamed sheet 1is heated at the

decomposition temperature cor higher of the organic thermally
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70 0166] <Ethylenic Copolymer Composition (2)> A second ethylenic
copolymer composition (ethylenic copolymer composition (2) ) of the
present invention contains the 5 ethylenic copolymer (A) and an
ethylene-a-olefin having 3 to 20 carbon atoms-non-conjugated polyene
copolymer (B2). [0167] Ethylenic Copolymer (A) As the ethylenic
copolymer (A) , any of the ethylenic 10 copolymers (A) of the present

decdnyeniionlis suitably Hsedz J0168] As therethylenie copalyver Aed foamed
constituting the ethylenic copolymer composition (2), among the

prodepelymers, anesigiwhieh tthe density ofithe requirement (gkisreferably ne
from 0.855 to 15 0. 910 g/cm3, more preferably from 0. 855 to 0. 900

prodiead apgd fugher tpere-prefarably from 0.857 to 0. 890 g/cm3 is desirably
used. In addition, it is desirable that the ethylenic copolymer (A) has an

o1 %®thylene content in the total constitutional units of usually from 50 to 95%
by mole, preferably from 60 to 95% by mole, more 20 preferably from 75

to 9596-by: mole; and, further more, preferably. 5??'“589: 10,9500 pyymale. .t v on

Further, it is desirablé that the ethylenic copolymer (A) has a molecular

beardistibution (MwMn) ot preferably from: 1.5 t0,3,5,and;mare preferably, .y o

from 1.5 to 3.0 as measured values by GPC method. Still further, it is
v-rdeskablefl it ¢0 and the electron beam are preferably used.

(01581

The product shape of the foamed product includes, for
example, a sheet shape, a thick board shape, a net shape, a molded
shape and the like.

[0159]

A secondary foamed product may be produced by giving a
predetermined shape to the crosslinked foamed product obtained
as mentioned above by compression molding. An example of the
compression molding conditions at this time is that the mold
temperature is in the range of 130 £to 200°C, the clamping pressure
is in the range of 30 to 300 kgf/ocm?, the compressicn time 1s
in the range of 5 to 60 minutes and the compression ratio is in
the range of 1.1 to 3.0.

[0160]

Among the productionmethods above, a foamedmolded article

is preferably obtained by heat treating the ethylenic copolymer

composition (1) or preferably anethylenic copolymer composition
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that the MFR of the requirement (d) is preferably from 0.1 to 100 g/10
min, more preferably from 0.1 to 40 g/10 min, more preferably from 0.1 to
25 g/l0 min and especially preferabléérom 0.1 to 10 g/10 min. 5 [0169]
Ethylene-a-Olefin having 3 to 20 carbon atoms-Non-conjugated Polyene
Copolymer (B2) The ethylene-a-olefin having 3 to 20 carbon
atoms-non-conjugated polyene copolymer (B2), which constitutes 10 the

ethylenic copolymer composition (2) of the present inyention,_is an,
() O RRGTE B o o} AR r A IORT BlShe Ropatjier HanhePEb ARG
ethylene, an a-olefin having 3 to 20 carbon atoms and a non-conjugated
Dy, o
polyene as a constitutional component. As the component (B2), one
[Olg?\gng a degree of crystallinity of 15 usually less than 10% as measured
y a well-known wide-angle X-ray diffraction method is used. The
constitutional unit_derived from ethylene of the (B2) is usually from 50 to

859 BY “Mdte, referibiy i 85 Y0869 by ble BRE mbRSpreferdblyntion
from 60 to 80% by mole. (Here, it is provided that the total of the 20
Pretirdmutionarunitasiied fomréylene the constitufiord -uni Betr@dt ion,

from a-olefin having 3 to 20 carbon atoms and the constitutional unit
the GHRAToM Hof-Lonjlidated polfeABRCE60% Biameler) The afolar fafipamed

of ethylene to a-olefin of the component (B2) is not particularly ‘limited
mo ldRd ferdxamplets 72'9n BHEiMige of LsBaRL IBNMP35:45%¢ 85a5tdmilarly

especially
limited, but preferably satisfy the requirement, CS=-279x(d)
+95in viewof capable of providing a foamedmolded article which
is light weight and has a small compression set. Since such a
foamed molded article has a good stress relaxation for
compression and is suitable for the application requiring sag
resistance, it is preferably used for the laminated product,
footwears or footwear parts which are described later. Further,
the lower limit of the CS value is not particularly limited, but
for example, a preferred embodiment is that the CS value is 10%
or more and preferably 25% or more.
[01e2]
<lLaminated Product and Footwear Part>

The foamed molded article of the present invention is also

preferably a laminated product in which the foamedmolded article
is laminated with other raw materials or the foamed molded

articles of the present invention are laminated with each other.

The foamed molded article of the present invention, which is a
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preferably from 60:40 to 83:17. [0170) As the a-olefin having 3 to 20
carbon atoms, there may be 5 mentioned a linear or branched a-olefin,
for example, propylene, 1-butene, %Qutene, 1-pentene,
3-methyl-l-butene, 1-hexene, 4-methyl-I-pentene, 3-methyl-I-pentene,
1-octene, 1-decene, 1l-dodecene and the like. Among these a-olefins,
1-butene, 1-hexene, 4-methyl-l-pentene and 1-octene are especially 10

LamPREferAbly usad In the presentinyention, among these a-0lefns, an..;ny 4
y'used. 0171?As

a-olefin having 3 to 10 carbon atoms iS more prefera

la yé}}e %%05@%9 %tfq: H%lyfgaq”\él?ie [EMaY E’ &3t elcéﬁ;céa ! '%/{h%% -rg%%tisosnfnq nked cr

dicyclopentadiene, 1,4-hexadine, cyclooctadiene, methylenenorbornene,

oro£0Midenenorhornene, vinylnorbornene and the gke. In_the component
(BZ)l,t ee con?ent%% eocor?s?i)tu%ona L?nﬁrd%::-?lsilre1 #gﬁen%n%ggnﬁ%%tgdlayer

olyene is,0.01 tag 30% by mole, preferably 0.1 to 2 %#)y ole and more
cor 2001 K100 15 ROl s fo e ol S Tl o
con cgg%t]i}gtionoa%unit geri\{[edEf.rom etthene, tpe constitutit%nal uni deri\?d g

fonT a-olefi-having’3 16 20 carion atdms at the Eoltitdtionafif €F &»

derived from non-conjugated polyene is 100% by mole. 73 [0172] As the
Rt (i) MR G (017 B eRB AT P07 -

[0163]

As the other material constituting a laminated product,
preferably one kind of material sslected from the group
censisting of polyolefin, pelyurethane, rubber, leather and
artificial leather, a well-known one may be used without any
particular limitation. Such a laminated product is especially
suitable for footwear parts.

(01647

The footwear parts includes, for example, shoe soles,
midsoles, innersoles, soles, sandals and the like.
[0165]

Since the footwears and footwear parts according to the
present invention use the foamed molded article of the present
invention or the foamed molded article of the present invention
which is a laminated product, they are lightweight and may
suppress the deformation caused by long-term use. For this
reason, the foamed molded article of the present invention which

is a footwear part is especially useful for sports shoes.
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among these, an ethylene-propylene-non-conjugated diene copolymer
rubber and an ethylene-I-butene-non-conjugated diene 5 copolymer
rubber are preferred, and an ethylefig-propylene non-conjugated diene
copolymer rubber, above all, an
ethylene-propylene-ethylidenenorbornene copolymer rubber and an ethyl
ene-propylene-vinyinorbornene copolymer rubber are especially
[01greferred, because the ethylenic copolymer 10 composition (2) may form
a moderate crosslinking structure if they are used. As the component (B2)
<Etlugedrnn theCpresepthdnventignoantion (2) >
ethylene-propylene-ethylidenenorbornene copolymer rubber is especially
preferrec: 0 E31e1h i1 thel present diventien, thedponsconjugated palyene ic
as described above, for example, a non-cnjugated diene may be used
cop@lgmesar ivapgnixture of two) or srote kindstbereofi Fuhen cothencains the
copolymerizable monomers may be used in addition to the
ethybanconjugatet pelyene pesetbed above asdong-as the abject 200fthe, 20
present invention is not impaired. [0174] In the present invention, the
carsontent ohthenpen-eanjygated: diene ganstitutivgshecempogent (B2) is in
the range from 0.01 to 30% by mole, preferably from 0. 1 to 20% by mole
[01@nd particularly 74 preferably from 0.1 to 10% by mole. [0175] As the
component (B2) used in the present invention, there

Ethylenic Copolymer (A)

As the ethylenic copolymer (A}, any of the ethylenic
copolymers (A) of the present invention is suitably used.
[01e8]

As the ethylenic copolymer (A) constituting the ethylenic
copelymer composition (2), among the copolymers, one in which
the density of the reqguirement {(c) is preferably from 0.855 to
0.910 g/cm’, more preferably from 0.855 to 0.900 g/cn’ and further
more preferably from 0.857 to 0.890 g/cm’ is desirably used. In
addition, 1t is desirable that the ethylenic copolymer (A) has
an ethylene content in the total constitutional units of usually
from 50 to 95% by mole, preferably from 60 to 95% by mole, more
preferably from 75 to 95% by mole and further more preferably
from 80 toc 95% by mole. Further, it is desirable that the
ethylenic copolymer (A) has a molecular distribution {Mw/Mn) of
preferably from 1.5 to 3.5 and more preferably from 1.5 to 3.0

as measured values by GPCmethod. Still further, it is desirable
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may be mentioned, for example, an ethylene-a-olefin having 3to 5 20
carbon atoms-non-conjugated polyene copolymer in which the molar ratio
of ethylene to an a-olefin having 3 or more carbon atoms, which is the
ratio of ethylene to an a-olefin having 3 or more carbon atoms, is 40:60 to
95:5. [0176] 10 The component (B2) used in the present invention has an
intrinsic viscosity [q] in the range of usually from 1.0 to 10.0 dl/g and

thaprefesablyfran 150 Feifgi asmeasured a $3pCdi «a decalireselvent, I+
addition, the component (B2) used in the present invention is not

100 particulastyrlimiteck dup peeferably 15 hasa melting point (Tyn) of less thaps r=
120C or no melting point (Tm) determined from an endothermic curve of

vre R25GL[0} Arldhe componens (B2)usedindthespresent inyemtiondasa v from
Mooney viscosity (ML1+9) at 100C in the range of preferably from 20 10

0.1 te 300@ng/moreypreferably from 10 to 200. [0178] In addition, the
component (B2) has an iodine value in the range of preferably from 3 to

¢ 188and especially preferably from 5 to 25. If the component (B2) has an
iodine value within the 75 range, it is preferable because the ethylenic

Eth§@@§@maﬂo§@PPHSNQQi%HS§“%§“H$GQQQ@J%“%@S%%EQQHQE%Rqugated

becomes excellent in moldability and Tubber efasticity. [0179]

Polyene Copolymer (B2)

The ethylene~g=-olefin having 3 To 20 carbon
atoms-non-conjugated polyene copolymer (B2), which constitutes
the ethylenic copolymer composition (2) of the present invention,
is an amorphous or low crystalline, randem elastic copolymer
rubber containing ethylene, an w~olefin having 3 to 20 carbon
atoms and a non-conjugated polyene as a constitutional componant.
As the component (B2), one having a degree of crystallinity of
usually less than 10% as measured by a well-known wide-angle
X-ray diffraction method is used. The constitutional unit
derived from ethylene of the (B2) is usually from 50 to 85% by
mole, preferably from 55 to 80% by mole and more preferably from
00 to BO%rby mole. (Here, it is provided that the total of the
constitutional unit derived from ethylene, the constitutional
unit derived from a-clefin having 3 to 20 carbon atoms and the
constitutional unit derived from non-coniugated polivene is 100%
by mole.) The molar ratic of ethylene to a-olefin of the

component (BZ) is not particularly limited and for example, is
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5 In the present invention, the component (B2) is obtained, for example,
by copolymerizing ethylene, an a-olefin having 3 to 20 carbon atoms and
a non-conjugated polyene in the presence of an olefin polymerization
catalyst. The a-olefin and non-conjugated polyene constituting the
component (B2) may be 10 used alone or in combination with two or more
kinds of them. 10180] In the ethylenic copolymer composition (2) of the
in PEesent invention, a oftlrening ent may, be further.blended. :
compoé#%r? excellentﬁl(ﬁl Iie%bﬁ%?/)gn mo d)abﬁi?y r%]%ybge 5 @bt%l? ed” f/l Ly
pre IR0 s0fiening agenl, (0181 Such a softening agent specifcally
includes a petroleum-type substance such as process oil, lubricating oil,
{0198'ﬁaﬁi”’ liquid paraffin, petroleum asphalt, vaseline and the 20 like; coal
tars such as coal tar, coal tar pitch and the like; a fatty oil such as castor
oil, lins ?]d oil, rapeseed olil, soybe%an oil, coconut oil and the like; waxes

such astall Sil, bee aRax I&rolin AhdFtheike: BiH5fy 48 ¢

Tl av
ees Wax, “darndu
nen2t @ m%tal falt thereof such a%égi inoleic acid, palmitic acid, stearic acid,
76 DAt stiirate CLalehi Stéitdte Antthe like & SRBEChigh Py Lene,
molecular_substance such as petroleum resin, coumarone-indene_resin,

L-Pubahit ’po%/b%lﬁﬁéjﬁe and #RIKE 8N esterfype’ bldsticller Sich ashexene,

dioctyl phthalate, dioctyl adipate, dioctyl 5 sebacate and the like;
4mmﬁﬁa¥%ﬁkﬁ§mﬁ§ﬁﬁﬁfsd&ﬁﬁﬂ@ylml_pentene' l-octene, l-decene,

l-dodecene and the like. Among these o-glefins, l-butene,
l-hexene, 4-methyl-l-pentene and 1l-~octene are especially
preferably used. In the present invention, among these
a-olefins, an o-olefin having 3 to 10 carbon atoms is more
preferably used.

[0171]

As the non-conjugated polyene, there may be specifically
mentioned dicyclopentadiene, 1,4-hexadine, cyclooctadiene,
methylenenorbornene, ehtylidenenorbornene, vinylnorbornene
and the like. In the component (B2}, the content of the
constitutional unit derived from non-conijugated polyene is 0.01
to 30% by mole, preferably 0.1 to 20% by mole and more preferably

C.1 to 10% by mole. Here, it is provided that the total of the

“constitutional unit derived from ethylene, the constitutional

unit derived from ao-olefin having 3 to 20 carbon atoms and the
constitutional unit derived from non—conjugated polyene is 100%

by mole.
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(factice),liquid polybutadiene, modified liquid polybutadiene, liquid Thiokol
and others. [0182] Among these softening agents, a paraffin-type process
oil 10 is especially preferred, and f %her, a paraffinic process oil of high
viscosity type having a less content of easily volatile low molecular weight
components is especially preferred. Here, the term high viscosity type
means that the kinetic viscosity at 40C is in the range from 100 to 1000
[lefsgtistokes. 15 [0183] In the ethylenic copolymer composition (2) of the
present invention, the softening agent is used in a proportion of 150 parts
by mass or less, refergblysg m 2 to 100 parts b\E/ mass and more .
preferably romi's 15 80 arts by Hrass” Basdd oh 166 k50 by mEss b on/
the ethylene-a-olefin having 3 to 20 carbon atoms-non-conjugated _
amo%%lyeﬁg‘ cBpolymaf (Bzﬁi?k\'gﬁﬁe%effé%ﬁ%p fyBREmAy be it aksh ciene
oil-extended rubber, in a form in_which _it is mixed together with the (B2) in
COPRUVAde oMy e ddied Tl 7 [0184] The SthyiBiic Wopojted d1ene
composition (2) of the present invention desirably contains the ethylenic
COPREEBTMer IH e ethplehestofdtin haviflg 3% RF&arheRe-Propylene
atoms-non-conjugated 5 polyene copolymer (B2) in a proportion of 100 to
NON3FRHITRF Rfdss BF CAPand- OB 69 Pafts by Widdrof (BEP Préferddly in a an

proportion
ethylene-propylene-ethylidenenorbornene copolymer rubber and

an ethylene-propylene-vinyinorbornene copolymer rubber are
especially preferred, because the ethylenic copolymer
composition (2) may form a moderate crosslinking structure if
they are used. As the component (B2) used in the present
invention, an ethylene-propylene-ethylidenenorbornene
copolymer rubber is espscially preferred.

[0173]

In the present invention, the non-conjugated polyene as
described above, for example, a non-cnjugated diene may be used
alone or in a mixture of two or more kinds thereof. Further,
other copolymerizable monomers may be used in addition to the
non-conjugated pelyene described above, as long as the obiject
of the present invention is not impaired.

[0174]

Inthepresent invention, the content of the non-conjugated

diene constituting the component (B2} is in the range from 0.01

to 30% by mole, preferably from 0.1 to 20% bymole and particularly
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of 90 to 35 parts by mass of (A) and 10 to 65 parts by mass of (B2), and
more preferably in a proportion of 90 to 40 parts by mass of (A) and 10 to
60 parts by mass of (B2), based on ghe total 10 100 parts by mass of the
component (A) and component (B2). t the component (A) and
component (B2) are used in the proportion, an ethylenic copolymer
composition (2) excellent in heat resistance, flexibility, rubber elasticity
nd malding_precessability. is obtained. 15 [0185] The ethylenic
preggﬁglr%%%r g(’rjrgn%o@l‘t%nt@) %? t?hebﬁfreg‘@r%te nvention may contain a resin
[0198 ponent other than the component (A) and component (B2), preferably
aTubber component, as long as the object of the present invention is not
impgired. Such 20 other rubber component includes, for example, a
styrefietbitadiSRe Ribber Gtfd a gBnatsy PFEETR thefegng 1on, there
styrene-isqprene rubber and a hydrogenated product thereof, a .
m2Y 5oy Biftadiene Fibber T Poffisbidtend tubbBr =ChifTe Taoteri a batying 3 to
rubber, a polyisobutylene rubber, a natural rubber, a 78 silicone rubber
20 QPBIARE iR Whiehthe SthyIEAIR COPoR/melBEmpoBRIGHTZY of thepresknt he
invention contains other rubber component other than the component
mol gy athé @ otte At SMhaTHhER raBbercormpémeas Lizdally 200sares By rbon
mass or less and 5 preferably 50 parts by mass or less, based on 100
atoBarts By rrdss f the coiponed (BHRj01BBE to an o-olefin having 3

Or more carbon atoms, is 40:60 to 95:5.
[G176]

The component (B2) used in the present invention has an
intrinsic viscosity [n] in the range of usually from 1.0 to 10.0
dl/g and preferably from 1.5 to 7 dl/g, as measured at 135°C in
a decalin solvent. In addition, the component {B2) used in the
present invention is not particularly limited, but preferably
has amelting point (Tm) of less than 120°Cor nomelting point (Tm)

determined from an endothermic curve of DSC.

The component (B2) used in the present invention has a

Moconey viscosity (MLi.g) at 100°C in the range of preferably from

10 to 300 and more preferably from 10 to 200.
[0178]

In addition, the component {(B2) has an iodine value in the
range of preferably from 3 to 30 and especially preferably from

5 to 25. If the component {B2) has an icdine value within the
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Inorganic Filler The ethylenic copolymer composition (2) of the present 10
invention preferably contains an inorganic filler. When the ethylenic
copolymer composition (2) contains-as inorganic filler, the content is
usually from 1 to 250 parts by mass, preferably from 10 to 250 parts by
mass and more preferably from 30 to 250 parts by mass, based on the
total 100 parts by mass of the 15 component (A) and component (B2).

rand@],87]{khe inprgapic-fliesis not parigulady limited but incdludes metal 1 ymer
hydroxide, natural silicic acid or natural silicate, carbonate, sulfate, oxide,

comsyathetie silicic acid of -2Q synthetic siicats angdthe Jike, {3188]khe metah e o

hydroxide includes aluminum hydroxide, magnesium hydroxide and the

excdikecthe naturalsiligie acid.or; paturalsilicate.ingliudes talg, powdery talc,
kaolinite, 79 sintered clay, mica, pyrophyllite, sericite, wollastonite and
r011hg like. The carbonate includes calcium carbonate, precipitated calcium

carbonate, calcium bicarbonate, magnesium carbonate and the like. The

sulfate includes barivm sylfate. 3 magnesium sulfate andothe like. Fhe. s q 4,

oxide includes zinc oxide, flower of zinc, magnesium oxide, antimony

for Ml ie ke The sypthefe siiclcacid g aynthetic slieate olidee g 5
hydrated calcium silicaté, hydrated aluminum silicate, hydrate

to 20 carbon atoms and a non-conjugated polyene in the presence

of an olefin polymerization catalyst. The o-olefin and

non-conjugated polyene constituting the component (BZ2) may be

used alone or in combination with two or more kinds of them.

16180]

In the ethylenic copolymer composition (2) of the present
invention, a softening agent may be further blended. A
composition excellent in flexibility and moldability may be
obtained by using a softening agent.

[0181]

Such a scftening agent specifically includes a
petroleum-type substance such as process oil, lubricating oil,
paraffin, liguid paraffin, petroleum asphalt, vaseline and the
like; coal tars such as coal tar, coal tar pitch and the like;
&fattyoilsuchascastoroii,1inse@doil,rapeseedoil,soybean
0il, coconut oil and the like; waxes such as tall oil, bees wax,

carnauba wax, lanclin and the like; a fatty acid or a metal salt

thereof such as ricincleic acid, palmitic acid, stearic acid,
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silicic acid, anhydrous silicic acid and the like. 10 [0189] In addition, the
inorganic filler may be an inorganic flame retardant, and the inorgagnic
flame retardant includes a well-known flame retardant such as an
antimony flame retardant (for exam Ig, antimony trioxide) a metal
hydroxide flame 15 retardant (for example, magnesium hydroxide) and the
like. [0190] The ethylenic copolymer composition (2) of the present
ba rivention mg¥econtai9 asinglet kind of the inorganic filler or two or more =
Kinds of the inerganic filiers iR ComBIn&tBR A tHe  horganicfifiéit 1< high
no 1 2mong these, the metal hydroxide is_especially preferably used. [0191]
adical Generator (€) THE etRYIeRR CopoRiieréonposifiGh ey oFtRe 1 ndene
re resent 80 jnvention may contain a radical generator (C) When the
Sathylenic TopblymBr LERPOEIOA 18) cohdind te gehkfator 70), s er —type
content is in the range of preferably from 0.1 to 15 parts by mass and
Plagite hrsteraby irom DICOMH0 gas R mass shsea By dnaé ketap10Bioct v1
parts by mass of the component (A) and component (B) . As the radical
seDaERGALFES) | dnifof thefadicalgERerators tddskiibed im@te ethyidric itute
copolymer compositionréé) may be used, among which an organic

(faﬁg&ﬁﬁkdéﬁﬁﬁé%ﬁﬁé Wraseepagpgdified liquid polybutadiene,

liguid Thiokol and cthers.
(01827

Among these softening agents, a paraffin-type process oil
is especially preferred, and further, a paraffinic process oil
of high viscosity type having a less content of easily volatile
lowmolecular weight components is especially preferred. Here,
the term high viscosity type means that the kinetic viscosity
at 40°C is in the range from 100 to 1000 centistokes.

[0183]

In the ethylenic copolymer composition (2) of the presant
invention, the softening agent is used in a proportion of 150
parts by mass or less, preferably from 2 to 100 parts by mass
and mere preferably fromb to 60 parts by mass, based on 100 parts
by mass of the ethylene-a-olefin having 3 to 20 carbon
atoms-non-conjugated polyene copolymer (B2). The softening
agent may be added, as an cil-extended rubber, in a form in which

it is mixed together with the (B2) in advance, or may be added

later.
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10 In the ethylenic copolymer composition (2), a auxiliary crosslinking
agent may or may not be used together with the radical generator (C) . As
the auxiliary crosslinking agent, for7éxample, the auxiliary crosslinking
agents described in the ethylenic copolymer composition (1) may be
mentioned. 15 [0193] The ethylenic copolymer composition (2) of the
present invention may contain the other resin components as mentioned
[0184ove and additives if needed, in addition to the components as
described above. As the additives, various kindsof additives 20 capable of
adding te thlefinic resimp mayberusedrandsfor example, artioxidantresent
ultraviolet absorber, weather stabilizer, heat stabilizer, antistatic agent,
inveftame retird amt pigment, tdye, dubirieant lantldhe tikecareImeationad. dhd +he
addition, the ethylenic copolymer composition (2) may contain a triazine

ethyirgreontainirg 8t compound and ppwderysilicone:(iso-referred 0 agated
silicone powder), which are generally known as a flame retardant, and

polyereferably comains a bpraie Cympeund; mereprefesably 2ine borate,gsma s s
an auxiliary flame retardant. 5 [0194] The ethylenic copolymer

of (Eprapesilien (@) according tedhe Present inventien is piepared BY oportion
melt-blending each component constituting the ethylenic copolymer

of 9ComPOsitiopA2} Ry warigus sconventipnalyywel-knownsmethads. 10 [0198] .
(B2), and more preferably in a proportion of 90 to 40 parts by
mass of (A} and 10 to 60 parts by mass of (B2), based on the total
100 parts by mass of the component (A) and component (B2). If
the component (A} and component (B2) are used in the proportion,
an ethylenic copolymer composition (2} excellent in heat
resistance, flexibility, rubber elasticity and molding
precessability is obtained.
(01857

The ethylenic copolymer composition (2) of the present
invention may contain a resin component other than the component
(A) and component (B2), preferably a rubber component, as léng
as the object of the present invention is not impaired. Such
other rubber component includes, for example, a
styrene-butadiene rubber and a hydrogenated product thereof, a
styrene-isoprene rubber and a hydrogenated product thersof, a
polybutadiene rubber, a polyisoprene rubber, a nitrile rubber,

a butyl rubber, a polyisobutylene rubber, a natural rubber, a
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For example, the ethylenic copolymer composition (2) according to the
present invention is obtained by feeding each component described
above simultaneously or sequentiall.yénto, for example, a Henschel mixer,
V-type blender, tumbler mixer, 15 ribbon blender or the like to mix, and
then by melt-kneading the resulting mixture by a single-screw extruder,
multi-screw extruder, kneader, Banbury mixer or the like. [0196] Among
. . these, when an apparatus haying excellent kneading, 20 performance
SllyEéﬁe rdgb%r pak Eée Y{Q . g%e %ﬁn%$§ﬁﬁenéﬁdﬁ%§m&ymer

n
such as a multi-screw exirudér, a Kneader, a Ba XEr

- IS Us diahi 5qUs ity.pol mer cgmp.osition in which each component is
om}‘:él?ssplée?seodn m%grI ur?rljfogrrk%y s Sbtained: [0197] Elirther the Additivesrdribler

example, an antioxidant and 82 the like may be added if necessary in an
Com%%lltergr%/ %%a%g%}‘.’ fo%é] e SRYRAE tesih &dm %iSHI(?)e&chrfdiﬁa%Other
rubber

the present invention has excellent crossliniking properties and 5
BxEellBRTREXIGIy and is'Mdie eXcellght iR efdnyafioh Broperties and fitie 204
an a common single EPDM, because the ethylenic copolymer (A),
preweh?agijsya éSnﬁfo]ﬁEﬁt%Ytﬁ‘@%‘Fhﬁﬁn%ceﬁﬁpo@ﬁ%@%dﬁ@pf@iﬁyoﬁa(ﬁﬁs by mass

p contains a relatively large number of vinyl groups. For this reason, if the
oF BHF/ISGHEPESHFAB chfgosition (2) according to the present invention is

{Olgg?d, a molded article which is not so inferior in hue, has improved

Incrganic Filler

The ethylenic copolymer composition (2) of the present
invention preferably contains an inorganic filler. When the
ethylenic copolymer composition (2) contains an inorganic filler,
the content is usually from 1 to 250 parts by mass, preferably
from 10 to 250 parts by mass and more preferably from 30 to 250
parts by mass, based on the total 100 parts by mass of the‘
component (A} and compconent {B2).

01877

The inorganic filler is not particularly limited but
includes metal hydroxide, natural silicic acid or natural
silicate, carbonate, sulfate, oxide, synthetic silicic acid or
synthetic silicate and the like.

(0188)

The metal hydroxide includes aluminum hydroxide,

magnesium hydroxide and the like. The natural silicic acid or

natural silicate includes talc, powdery talc, kaolinite,
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crosslinking properties and is excellent in heat resistance and strength
may be produced, compared to a composition of a conventional
ethylene-a-olefin copolymer and EPDM. Further, 15 when properties
equivalent to the composition of a conventional ethylene-a-olefin
copolymer and EPDM are required, the amount of the radical generator to
be blended may be reduced, which is economical. [0199] 20 The

sinttndenicresin composition ¢2hafithe peesent rinvention maylbeused fof ang
various applications, but especially may be suitably used for electric wire

the coatingzand is aseful asa anglecitc wire coating material and anelegthigat e,
wire sheath. [0200] 83 The ethylenic resin composition (2) of the present

prediventionadaydiecmolded by awel-knewndanethed. A molded article gne s i un
according to the present invention may be produced by molding the

carlethylericaasinteompasition (Zhef the presentinventigndnto.5 VaKoWs 1 fat e,
shapes by a conventionally well-known melt-molding method, for

magexampte sa mrethed suehasextiusion melding, rtalion  MElding: - ¢x i 4e,
calendaring molding, injection molding, compression molding, transferring

£ 1 oweelding, powderipelding; hlpw molding ; yaguum malding.and the Jike., .

The molded article of the present 10 invention thus obtained Is preferably

The Crogshinkediduring andior after thegpolding. The grosslinking.method is | .
not particularly limited but preferably includes thermal crosslinking.

hydrated calcium silicate, hydrated aluminum silicate, hydrated

silicic acid, anhydrous silicic acid and the like.

(0189]

Inaddition,theinorganicfiilern@yixaaninorganicflame
retardant, and the inorgaqnic flame retardant includes a
well-known flame retardant such as an antimony flame retardant
(for example, antimony trioxide), a metal hydroxide flame
retardant (for example, magnesium hydroxide) and the like.
[0190]

The ethylenic copolymer compositicn (2} of the present
invention may contain a single kind of the inorganic filler or
two or more kinds of the inorganic fillers in combination. As
the inorganic filler, among these, the metal hydroxide 1s
especially preferably used.

[0191]

Radical Generator (Q)

The ethylenic copolymer composition {2) of the present
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[0201] A molded article of the present invention may be suitably 15 used
for the application of an electric wire coating such as an electric wire
sheath, an electric wire insulator an% he like. In addition, a molded article
according to the present invention i5a coating layer such as an electric
wire sheath, an electric wire insulator and the like. The coating layer such
as the 20 electric wire sheath, the electric wire insulator and the like may
invgg fogrp}edm%n the 1_(leri hery of an electré(]: wire by a _conventionally
wellKnowh methSd forexafnple extrisior? MSIdmg And e like. Flither,the
et h afeer!elctrg:c Wir%})f the present  invention is provided with a molded article
Yormed by the 84" ethyleRiR 18sin“compositiort (25 of thé presé&htindérttion © -
chedsan elect{ic wire coating layer such as an electric wire coating material,
® aneladtric wite 'ShealiT ahdfdy $he Tk [B5BSF BleThémfbpladtid® 1> parts
Elastomer> A thermoplastic elastomer of the present invention is
Y i Sind0 by Gy amically ERGSsHnking™ Mirture comtaiming the Yethgrhi®ased
copolymer (A) and a crystalline propylenic polymer (B3). 10 [0203]
on tRfmvighiz é&ﬁﬁ‘ért@)bﬂsnfﬁt? ShYIEE COPBRAETIR) (Zany BfitRe@mponent

ethglenic copolymers (A) of the present invention is suitably used.
(B). s the radical generator (C), any of the radical generators

described inthe ethylenic copolymer composition (1) may be used,
among which an organic peroxide is more preferably used.
[0192]

In the ethylenic copolymer composition {2), a auxiliary
crosslinking agent may or may not be used together with the
radical generator (C). As theauxiliarycrosslinking agent, for
example, the auxiliary crosslinking agents described in the
ethylenic copolymer composition (1) may be mentioned.

[0193]

The ethylenic copolymer composition (2} of the present
invention may contain the other resin components as mentioned
above and additives if needed, in addition to the components as
described above. As the additives, various kinds of additives
capable of adding to anolefinic resinmay be used and for example,
antioxidant, ultraviclet absorber, weather stabilizer, heat
stabilizer, antistatic agent, flame retardant, pigment, dye,
lubricant and the l1ike arementioned. Inaddition, the ethylenic

copolymer composition (2) may contain a triazine ring-containing
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[0204] 15 As the ethylenic copolymer (A) constituting the thermoplastic
elestomer of the present invention, among others, one in which the
density of the requirement (c) is pre e{ably from 0.855 to 0.910 g/cm3,
more preferably from 0.857 to 0.910° g/cm3 and further more preferably
from 0.860 to 0.910 g/cm3 is 20 preferably used. In addition, it is desirable
that the ethylenic copolymer (A) has an ethylene content in the total

stitutional _units_of usually. from 50 to.95% by mole, preferabl fro,rq 60
com§§ ng& %Y&Qﬁ]&%wr%%?g prsejfgtr%%?ynfarorrg 559 9%%/0 By Iﬁ%ﬁe SRd Frtrier +cone
pow rré%rz pre[rcla{actglyall‘rf)em 80 to 95_% bykr;nole. Further, it is desirable 85 that
tha thylenic Copdiymer (A) has & mole&ilaf disfributiBRS MGt and

re4_o(r§:fa¢?{jall:é‘lfy fromt1.5 to 3.5 %rgl)d moresgreferably from 15t03.0as '
PEe} d Valueg by GPC RiGtRGE. SftaRHE 1t RUcSirdbiehdtthey 2inc

measur

hor I\/tI:FR of the re?ﬂluirement (d).is preferably 5 from 0.1 to 100 g/10 min, more
Dreterably froft 61 %0 g/ 167 Riin Tfiore-préferably from 0.1 to 25 g/10

,Olgﬂg and especially preferably from 0.1 to 10 g/10 min. [0205] Crystalline
! t pylenic Polymer (B3) 10 A crystalline propylenic polymer (B3)
according to the present invention is composed of a crystalline high
molEElaT “REHE L6116 ProduEt e htaiRBE By bolPRer Zhgastepyldha arice the
one or more mono-olefins other than the propylene by either a high

brespads vB Hhethoaoroionr fresart methGd Thelaystanimesach component

constituting the ethylenic copolymer composition (2) by various
conventionally well-~known methods.
[0195]

For example, the ethylenic copolymer composition (2}
according to the present invention is obtained by feeding each
component described above simultaneously or sequentially into,
for example, a Henschel mixer, V-type blender, tumbler mixer,
ribbon blender or the like to mix, and then by melt-kneading the
resulting mixture by a single-screw extruder, multi-screw
extruder, kneader, Banbury mixer or the like.

[0196)

Among these, when an apparatus having excellent kneading
performance such as a multi-screw extruder, a kneader, a Banbury
mixer and the like is used, a high-quality polymer composition
in which each component is dispersed more uniformly is obtained.
(0197

Further, the additives, for example, an antioxidant and
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15 propylenic polymer (B3) includes, for example, isotactic and
syndiotactic propylene homopolymers or a propylene-a-olefin copolymer.
These representative resins are commercially available. [0206] 20 When
the crystalline propylenic polymer (E%?isa copolymer of propylene and a
mono-olefin other than the propylene, a raw material olefin specifically
includes ethylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene,

2-methyl-l-propene,, 3-methyl-I-pentene, 4-methyl-1-pent ene
the STRELIVIED ! ’
@5-met£yﬁf?l¥ec}<%enea§n§ %IG]" eli %?“T’ﬁ’gskey ol"éﬁnsg rzlalréaP b elg hiohé osrtiﬁge'

Q bination with two or more kinds. [0207] The polymerization mode may
[01% m /me
e of random type or block type, 5 and any polymerization mode can be

employed, as lang as a resinous_product is obtained. These crystalline
progil)%nicéﬁo g)rln%q?é“ B3y ey bggﬁga Atone St i %bmﬁﬁ%%%ﬁ/ﬁf% wg the
or more kinds, [0208] The crystalline propylenic polymer (B3) used in the
PTe Brésent 107 Rvétor fds 8%%&918%%&&8%%%% fcbrstitttionas and
units of 65% by male or more and preferably 67% by mole or more. _
excﬁ?zb%ﬁ”fheféﬁéfﬁﬂﬁ%elﬁ%pﬁgﬁic oIy @3)Fesett intthe prdse-ongation
inventjon has an MFR (ASTMD 1238-65T, 230C) in the range of 15
PLOREFAIRFonT B D1 26906 GO riin R epedailpeferdbl) froRecause the

ethylenic copolymer (A), which is & component of the ethylenic
copolymer composition (2), contains a relatively large number
of vinyl groups. For this reason, if the ethylenic resin
composition (2) according to the present invention is used, a
molded article which is not so inferior in hue, has improved
crosslinking properties and is excellent in heat resistance and
strength may be produced, compared to a composition of a
conventional ethylene-a-clefin copolymer and EPDM. Further,
when properties equivalent to the composition of a conventional
ethylene-a-olefin copolymer and EPDM are required, the amount
of the radical generator to be blended may be reduced, which is
economical.
[0199]

The ethylenic resin composition (2) of the present
invention may be used for various applications, but especially
may be sultably used for electric wire coating and is useful as

an electric wire coating material and an electric wire sheath.

[0200]



10

15

20

0.05 to 50 g/10 min. [0210] The crystalline propylenic polymer (B3) has a

role of improving the fluidity and heat resistance of the composition. 20 In

the present invention, the crystalline %ropylenic polymer (B3) is used in a

proportion of usually from 90 to 1 part’by mass, preferably from 90to S

parts by mass, more preferably from 85 to 10 parts by mass, based on

the total 100 parts by mass of the ethylenic copolymer (A) and the o

cr lline propylenic polymer 87 (B3) . 0211] If the crystalline propylenic
o B TP 28 HESEHbod Sbove® arf MBI S sent

polymer used in the ™ propoitio

. t position having excellent rubber elasticity
Y e I brocedoHbitty 1S BBYAE [0212] Softerfiig AgeritcLe
As

8 raw Enatg ial for the thermoplastic elastomer of the 10 present .
A Thvention, 8 softenfig™85eht may 6B Ls88 Witeh Reddd 4FrE oRteniiglding
agent may, be oil extended with the ethylenic copolymer (A) or may be
the éag‘g”éé%fé%vﬁﬁsaﬁp%?f&?ﬁ%ﬁqb%%if RhSI6R. ASTRERbfieHIRg adem, iato
softening agent which is usually used for rubber may be used. There may
VarhREpedficayCLsWefioRed BEtriohitin-typerttenifePagentsddras L ding

process oil, lubricating oil, paraffin oil, liquid paraffin, petroleum .
method,forexample,an@thodsuchasendxusionmolding,rotatlon

thermoplastic, 5 ela

molding, calendaring molding, injection molding, compression
molding, transferring molding, powder molding, blow molding,
vacuum mclding and the like. The molded article of the present
invention thus obtained is preferably crosslinked during and/or
after the molding. The crosslinking method is not particularly
limited but preferably includes thermal crosslinking.

[0201]

A molded article of the present invention may be suitably
used for the application of an electric wire coating such as an
electric wire sheath, an electric wire insulator and the like.
In addition, amoided article according to the present invention
is a coating layer such as an electric wire sheath, an electric
wire insulator and the like. The coating layer such as the
electric wire sheath, the electric wire insulator and the like
may be formed on the periphery of an electric wire by a
conventionally well-known method, for example, extrusion
molding and the like. Further, an electric wire of the present

invention is provided with a molded article formed by the
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asphalt, vaseline and the like; a coal-tar-type softening agent such as

coal tar, coal tar pitch and the like; a fatty oil such as castor oil, linseed

oil, rapeseed oil, soybean oil, cocoryif 20 oil and the like; tall oil; waxes

such as bees wax, carnauba wax, lanolin and the like; a fatty acid or a

metal salt thereof such as ricinolic acid, palmitic acid, stearic acid, barium

stearate, calcium stearate, zinc laurate and the like; a synthetic high
ethw@ﬁ%aféy%taé&%@b@isoﬁerr&?e KasinnReteleum iesin B8t i on as an

coumarone-indene resin, atactic polypropylene and the like; an ester-type

el eé@?@@inﬂi@%er@ oQ‘HEH A3 di%%})élrpkgﬁ%ﬂtea gio&tyl ea_chB%tfi gioﬁgyz!e coating

sebacate and the like; microcrystalline wax, sub(factice), liquid
mat &Pibputadigng madified liguid5 plybutadiene, liquid, Lhigkal and others.
Among these softening agents, a paraffinic process oil is preferred, and a
igh viscosity type paraffinic process oil which has a less content of
volatile low molecular weight components is particularly preferred. Here,
he hi f Vi gLosi t means 10 that the oil has a kinetic viscosity at 40C
<Th
%rllf thOeEgra?'nge of %jo)é%g f§(% centistokes. [0213] In the present invention,
the§)le ding amount of the _softening agent |n addition to the oil extended |
pro uc?hiesqug%sﬁgl ylfooeé)“gr?éc B?e%a;qé%r%s%, Er%?esr%l?/ fﬁ"o%r%q%%%n 8
arts by mass and.more_preferably from 5 to 50 parts by mass, based on
2" e Ttal 100 FaRS by idss of (e GBI Copalyriet () =1=2 -0 Ehe
ethylenic copolymer (A} and a crystalline propylenic polymer
(B3).
[0203]

Ethylenic Copolymer (A)

As the ethylenic copolymer (A), any of the ethylenic
copolymers (A) of the present invention is suitably used.
[0204]

As the ethylenic copolymer (A) constituting the
thermoplastic elestomer of the present invention, among others,
one in which the density of the reguirement (c) is preferably
from 0.855 to 0.910 g/cm’, more preferably from 0.857 to 0.310
g/cm® and further more preferably from 0.860 to 0.910 g/cm’ is
preferably used. Inaddition, it isdesirable that the et.hylenic
copclymer (A) has an ethylene content in the total constitutional
units of usually from 50 to 9%% by mole, preferably from 60 to
95% by mole, more preferably from 75 to 95% by mele and further

more preferably from 80 to 95% by mole. Further, it is desirable
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and the crystalline propylenic copolymer (B3) . If the softening agent is
used in the proportion, the resulting thermoplastic 20 elastomer
composition is excellent in fluidity during molding, and mechanical
properties of the molded article are not decreased. [0214] Other
Components 89 To the thermoplastic elastomer composition of the
present invention, an inorganic filler and the like may be blended in
th @dg'{tjéor)et@n?f qgh)élenic copolymer, (A) ,.the crystalline propyleni O!ﬁ{ er
. (B3) and a oﬁ?enjl'ng gagﬁ?gg%erd %ﬁn?ﬁe?e%%iﬁﬁﬁ?eﬁ%o%&fﬁg fifler ="
e ARETIGRIY Ichides Gajcium, cabonate, salolm siieale, gy ko taley or,
silica, diatomaceous earth, mica powgers, asbestos; alurhing, Bafiam”
1. stulf e, algminum sulfate, calcium sulfate, basic magnesjum .carbopate,
> m8ly denusm%?sﬁﬁ]dreef%rgsaffgsgﬁgsgi%%rfn {éqgsoélo be%: g%h%rlégﬁher’ it
: alloon, hasic magnesium sulfate whisker, calcium tjtanate whisker,

SR &ﬁlrnaubrg o%giaet\?vﬁ?éﬁegg%d% eikE. [ TRTHE thettHopigshic S ferably
elastomer composition of the present invention, from the viewpoint of the
fronr‘u%begr étlgstfc%; aqr#dl éis“HwBroliH“& Produs8ahilifForthd 788ulfing to 40 9/10

thermoF?Iastic elastomer composition, the inorganic filler is used in a

N Bt 6F UREAR YOG pats By mass orle/dnt preferably from 2toa 1 1Y

30 parts b¥ mass, based on the total 100 parts by weight of the
preferably trom 0.1 to 10 g/10 min.

[0205]

Crystalline Propylenic Polymer (B3)

A crystalline propylenic polymer {B3) according to the
present invention is composed of a crystalline high molecular
weight solid product obtained by polymerizing propylene and one
or more mono-olefins other than the propylene by either a high
pressure method or a low pressure method. The crystalline
prepylenic polymer (B3) includes, for example, isotactic and
syndiotactic propylene homopolymers or a propylene~a-olefin
copolymer. These representative resins are commercially
avallable.

[0206]

When the crystallinepropylenic polymer {(B3) is a copolymer
of propylene and a meno-olefin other than the propylene, a raw
material olefin specifically includes ethylene, 1-butene,
l-pentene, l-hexene, l-octene, l-decens, 2-methyl-l-propene,

3-methyl-l-pentene, 4-methyl-l-pentene, 5-methyl-l-hexene and



15

20

ethylenic copolymer (A) , the crystalline propylenic polymer (B3) 20 and
other components used when necessary. Further, in the present
invention, a conventionally well-knowi heat stabilizer, antiaging agent,
weather stabilizer, anti-static agent, lubricant such as metal soap, wax
and the like, and others may be added in the thermoplastic elastomer
composition, as long as 90 the object of the present invention is not

theimpaised. [0216] Hermoplastic-Elastomen Gamposition Thgthermoplastic: +n,
elastomer composition of the present 5 invention is obtained by mixing

twothe-ethylesic.gepplymer (A) , the crystalline propylenic polymer (B3), the
softening agent, inorganic filler and/or the like blended when necessary,

r0zand then by subjecting the resulting mixture to dynamic heat treatment in
the presence of a crosslinking agent. Here, the term "dynamic 10 heat

weatmens-isfasdouieadina ua melieksiate Anihe pssiuking.agent .

used for the preparation of the thermoplastic elastomer'composition o

andtQ%;PE?@@%@:Y%%%&B%%@%Q?b@%ﬁk?ﬂ%?é‘dcr%sé'i%%gaa@%”}e sinous

generally used in a thermosetting type rubber’such as an organic

vroRgroxidey a phenolicresin,sylfur, 15 a hydrosilic n%}%g?ﬂr? Qund, an aoniinr?mers

resin, quinone or its derivative, an amniine compound, Z0 compound,

(233ERPRLCQUREUN, [s0cyangte and e ke, Among hese crogsinking .,
agents, an organic peroxide is particularly preferable. | ﬁ
[(0208)

The crystalline propylenic polymer {B3) used in the present
invention has a propylene content in the total constitutional
units of 65% by mole or more and preferably 67% by mole or more.
{02097

The crystalline propylenic polymer (B3) usedin the present
invention has an MFR (ASTMD 1238-65T, 230°C) in the range of
usually from 0.01 to 100 g/10 min and especially preferably from
0.05 to 50 ¢g/10 min.

[(0210]

The crystalline propylenic polymer (B3) has a fole of
improving the fluidity and heat resistance of the composition.
In the present invention, the crystalline propylenic pelymer
(B3) is used in a proportion of usually from 90 to 1 part by mass,
preferably from 90 to 5 parts by mass, more preferably from 85

to 10 parts by mass, based on the total 100 parts by mass of the

ethylenic copolymer (A) and the crystalline propylenic polymer
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20 As the organic peroxide used for the preparation of the thermoplastic
elastomer composition of the present invention, there may be specifically
mentioned dicumyl peroxide, di-tertgoutyl peroxide,
2,5-dimethyl-2,5-di-(tert-butylperoxy)hexane, 91
2,5-dimethyl-2,5-di-(tent-butylperoxy)hexyne-3,
1,3-bis(tert-butylperoxyisopropyl)benzene,

(g3 1,1-b,'-butylperoxy)-3,3,5-trimethylcyclohexane,
n-butyl-4,4-bis(tert-butylperoxy)valerate, benzoyl peroxide, 5

[ 02 Pschlorobenzoyl peroxide, 2,4-dichlorobenzoyl peroxide, tert-butylperoxy
benzoate, tert-butylperoxyisopropyl carbonate, diacetyl peroxide, lauroyl

pergxideytert- M%wr@xlneedb%%@ewaeg@- 218} 19, Of these, from )¢

the viewpoint of reactivity, odor and scorch stability, a bifunctional organic

proP§iaxids haying tuo peroxide bands(-0-0s)in one moleculeSUEh s, ) o e s c
,5-dimethyl-2,5-di-(tert-butylperoxy)hexane,

elagéég?gletgx%géqgﬁeékb%glxpfﬁ yé@(@@/ffé%tlsrubber elasticity and
1,3-bis(tert-butylperoxyisopropyl)benzene,

1-his(tert- Iperoxy)-3,3,5-trimethylcyclohexane
i .
e}m%-blugty §4,§?g§%£§bé%(/%§§g§y E\3/<%1I%Fatg and tﬁg%ﬁé’%\?g preferred. Among

EOzﬁkﬁse, 2,5-dimethyl-2,5-di-(tert-butylperoxy)hexane is most 20 preferred.

Scftening Agent

As a raw material for the thermoplastic elastomer of the
present invention, a softening zgent may be used when needed.
Thersoftening agent may be o0il extended with the ethylenic
copolymer (A) or may be added later without performing the oil
extension. As the softening agent, a softening agent which is
usually used for rubber may be used. There may be specifically
mentioned a petroleum—-type softening agent such as process oil,
lubricating oil, paraffin oil, ligquid paraffin, petroleum

asphalt, vaseline and the like; a coal-tar-type softening agent

such as coal tar, coal tar pitch and the like; a fatty oil such

as castor oil, linseed oil, rapeseed o0il, soybean oil, coconut
oil and the like; tall 0il; waxes such as bees wax, carnauba wax,
lanolin and the like; a fatty acid or a metal salt thereof such
as ricinolic acid, palmitic acid, stearic acid, barium stearate,
calcium stearate, zinc laurate and the like; a synthetic high

molecular substance such as terpene resin, petroleum resin,
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[0219] From the viewpoint of the heat resistance, tensile properties,
rubber elasticity and moldability of the resulting thermoplastic elastomer
composition, such an organic peroxig 92 is used in an amount of usually
from 0.02 to 3 parts by mass and preferably from 0.05 to 1 part by mass,
based on the total 100 parts by mass of the ethylenic copolymer (A) , the
crystalline propylenic polymer (B3) and other components used when 5

couRgsessary-19220] 9@9%03%'%é%%%tfﬁgw%%”éobggﬁ?g organic peroxjde, an

auxiliary crosslinking agent such as suftur, p=quihone dioxime,
+ R Zoy. i e dioxime, N-methyl-N-4-dinitrosoaniline, 10 ,
©s nitrosgo%enzeé%t,gg%ﬁgnﬁaﬁgﬁdFh%? ri%setﬁﬁS%%ggaﬁi&ﬁiﬁgﬁnerﬂA&%Yl
a4 din, Igi ide,..divinylbenzene and triallyl cya urate; or a polyfunctional
a 1& & 'H?oct b ¥£Eaca & ané“%@% Y&%grdﬂﬁﬁh&ﬁ§%ﬁiall*ne wax,

methacry ate monomer such as e ene g

lethylene glycol dimethacrylate, polyethylene glycol 15 dimethacrylate,

sub ?r%géjy%?f r’opang %rﬁﬁeltﬁacry%?e and %ﬁ/ﬁl MidtacrylBeHnd-gd = iiquid
lyfunctional vinyl. monomer such as vinyl butyrate and vinyl stearate are

pOlg e%%lae Mo yzay %%%%%dof tﬁ@c%?&unﬂ%%roﬁﬁ@? Amnifornt A& ild-hese

0 crosslinking reaction. Especially, in the preparation of the

SO G HHOPI AT SR StGmBREGPAGHONTOF S Freseht inveritiohf e red, and a

high viscosity type paraffinic process oil which has a less
content of volatile low molecular weight components is
particularly preferred. Here, the high viscosity type means
that the oil has a kinetic viscosity at 40°C in the range of 200
to 1000 centistokes.

[0213]

In the present invention, the blending amount of the
softening agent in addition to the o0il extended product, is
usually 100 parts by mass or less, preferably from 3 to 80 parts
by mass and more preferably from 5 to 50 parts by mass, based
on the total 100 parts by mass of the ethylenic copolymer (A)
and the crystalline propylenic copolymer {B3). If the softening
agent 1is used in the proportion, the resulting thermoplastic
elastomer composition is excellent in fluidity during molding,
and mechanical properties of the molded article are not
decreased.

[0214)

Other Components
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divinylbenzene is most preferable. Divinylbenzene is easy to handle, has
good compatibility with the ethylenic copolymer (A) and the crystalline
propylenic polymer (B3) which are the main 93 components of the
crosslinked product, has a function sgsolving an organic peroxide, and
acts as a dispersing agent for an organic peroxide, therefore a
thermoplastic elastomer composition in which the crosslinking effect by
hea&t{ge_ggge%is uniform and 5 a balance between fluidity and physical

propetties Ts excelismt B Dbt&iret? 0755 THe BipaRary crossinihg agertent
e Ehe compounds such as the polyfunctional vinyl monomer and tjhe like
which are dsctib8i9t0 above aré hisédth Eﬁ%ni?dﬁf draiguay 5par@ed in
g db)é mass or less and preferably from 0.3 to 3 parts b)( mass, based on the
29C otal® 100 Farts BY masE b fie-Ethyteme LoBSymer(n) | thBrystalifealline
Brgropyl,enic polymer (B?Zj%and other components used when necessary.
Propydiiel to fIometE the dedompasition ofthE brganie 15 peroxidedded when
decomposition accelerator such as a tertiary amine including
NeCHRtRVIaming RbthRamiTe. 2 46 te@imetyidiiine) phehotanditte fikd,cium
and a naphthenate of aluminum, cobalt, vanadium, copper, calcium,
CarbpCaiGm, MAngangse ShagRasiam, ledd yrercdury hhd thetlikécandsilica,
~ others may 20 be used. [0223] The dynamic heat treatment in the
dlaﬁﬂﬂﬁﬁgmﬁﬁmﬁﬁéth, mica powders, asbestos, alumina, barium
sulfate, aluminum sulfate, calcium sulfate, basic magnesium
carbonate, molybdenum disulfide, graphite, glass fiber, glass
beads,shirasuballoon,basicmagnesiumsulfatewhisker,calcium
titanate whisker, aluminum borate whisker and the like.
[0215]

In the thermoplastic elastomer composition of the present
invention, from the viewpoint of the rubber elasticity and
moldingpmocessabilityoftjmzresultingthermoplasticelastomer
composition, the inorganic filler is used in a proportion of
usually 100 parts by mass or less and preferably from 2 to 30
parts by mass, based on the total 100 parts by weight of the
ethyleniccopolymer(A),thecrystallinepropylenicpolymer(83)
and other components used when necessary. Further, in the
present invention, a conventionally well-known heat stabilizer,
antiaging agent, weather stabilizer, anti-static agent,

lubricant such as metal soap, wax and the like, and others may

be added in the thermoplastic elastomer composition, as long as
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thermoplastic elastomer composition of the present invention is preferably
conducted in a non-open type apparatus and under an 94 inert
atmosphere such as nitrogen, carbasrdioxide or the like. The temperature
of the heat treatment is in the range from the melting point of the
crystalline poropylenic polymer (B3) to 300C, andusually from 150 to
270C, preferably from 170 to 250C. 5 The kneading time is usually from 1
the t@29ninutes andpreferably fromy d-e 19:minytess I hesghearing force to
be applied is in the range from 10 to 50, 000 sec-1 and preferably from
(02160 to 20, 000 sec-1 in terms of the shearing velocity. [0224] 10 As the
kneading apparatus, there may be used a mixing roll, an intensive mixer

The fiRbgXamPple; aﬂﬁlé@%ﬁé@i@fn?é@s% kneader) and a single-screw or
twin-screw extruder, and a non-open type apparatus is preferred and a

twinrserew gxtrder issparticularly. preferred. 1502251 Uses-0f 1o present

Thermoplastic Elastomer Composition The thermoplastic elastomer

1nv&ampositian of the present invention may.he ysed for wadous apnlications 1,
without having any restrictions. For example, in a molded article produced
or 0 ' =PD saying,may.be realized by using the
S e T o
inofRgl 08'%%?&%‘9%8&‘% £QRASIIoN Of the present IVention ISMost 4 +ren

suitably molded to use as automotive interior

by subjecting the resulting mixture to dynamic heat treatment
in the presence of a crosslinking agent. Here, the term "dynamic
heat treatment” refers to kneading in a melted state. As the
crosslinking agent used for the preparation of the thermoplastic
elastomer composition of the present invention, there may be
mentioned a crosslinking agent generally used in a thermosetting
type rubber such as an organic peroxide, a phenolic resin, sulfur,
a hydrosilicone compound, an amino resin, quinene or its
derivative, an amine compound, an azo compound, an epoxy compound,
isocyanate and the like. Among these crosslinking agents, an
organic percxide 1s particularly preferable.

[0217]

As the organic peroxide used for the preparafion of the
thermoplastic elastomer composition of the present invention,
there may be specifically mentioned dicumyl peroxide,
di~tert-butyl peroxide,

2, 5-dimethyl-2, 5-di~(tert-butylperoxy)hexane,
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parts or automotive exterior parts. The automotive interior and 95 exterior
parts obtained from the thermoplastic elastomer composition of the
present invention are usually produeed according to the following
conventional methods. (1) The thermoplastic elastomer composition is fed
into 5 a plastic processing machine such as extrusion molding machine
equipped with a T-die, a calendar molding machine and the like, followed

2, 5 by lesolg intd, @ desired:shapss ferexample,a sheet, shape and the like.
(2) The thermoplastic elastomer composition is molded into 10 a desired

1, 3shape by injestien, molding,[0226} Ths, automotivednterior and exterior
parts thus obtained may contain, for example, 1 to 200 parts by mass of

1, Lapiolefinie desinhasad-on 100 pasts hypass et the glefinig thermoplastic
15 elastomer composition. The olefinic resin used here is not particularly

n-bﬂﬁgi/tgdétpuugzvsqear@ﬁym%tw@%@égpﬁ@amad@,si%@%/syly'?{&oxide,

polypropylene, propylene-ethylene block copolymer, polybuténe-I,

p—cﬁB@%ﬁ@@%§g@deneﬁkggﬂﬁd%¥Xﬂy@?ﬁUeﬁgﬁﬂgggbenzoyl peroxide,

ethylene-4-methyl-lI-pentene random 20 copolymer) and the like are

terPrefgraple, P22 7] In addiign, ongdhe top surfage layae of the awtomotive. .,
interior parts obtained from the thermoplastic elastomegl gmpo&tlon 8fr By
carﬁgigggngg@gggwp%§Hg§@%?Xgﬂ§wg¥§ggoxide,tert—butylcumyl
percxide and the like.

[0218]

Of these, from the viewpoint of reactivity, odor and scorch
stability, a bifunctional organic peroxide having two peroxide
bonds {(~O=0=) in one molecule such as
2, 5=dimethyl-2, 5~di- (tert-butylperoxy)hexane,
Z2,5~dimethyl-2, 5~di- ({tert-butylperoxy)hexine-3,
1,3~bis(tertwbutylperoxyisopro?yl)b@nzene,

l1,1-bis(tert~butylperoxy}-3,3,5-trimethylcyclchexane,

n-butyl-4,4-bis(tert~butylperoxy)valerate and the like are

preferred, Among these,
2, 5-dimethyl-2,5-di~ (tert-butylperoxy)hexane is most
preferred.

[0219]

From the viewpoint of the heat resistance, tensile
properties, rubber elasticity and moldability of the resulting

thermoplastic elastomer composition, such an organic peroxide
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96 of at least one compound selected from polyurethane, saturated
polyester, acrylic ester resin, polyvinyl chloride and isocyanate resin may
be provided. As the saturated polyester used to form such a surface
layer, polyethylene terephthalate, 5 polybutylene terephthalate and
derivatives thereof, and the like are used. As the acrylic ester resin,
polymethyl (meth)acrylate, polyisobutyl(meth)acrylate,

1s upely-2wethylhexylimeth)acryiatel Bndethenike. are used. bunther, 88 Hess ang
isocyanate resin, polyhexamethylene diisocyanate, polyisophorone

pre fdiisocyanadteoO@nusthedike aterused, [0228] Suchsa sudacerayerta1 100
preferably has a thickness of 300 pm or less . A primer layer may be

partntesposed bebyeemthe-top,susface layeranghsuch gisurface layekra11ine
Further, the automotive interior 15 and exterior parts obtained from the

progheenoplastie elastamer £ompaosition ekthe-presentinvention Ma¥eq yhen

constitute a-laminated product with a polyolefin foamed product or a
necdasunated product with a polyolefin resin. As the polyolefin used here,
polyethylene, polypropylene and the like are preferred. 20 [0229] Such a
[ 02Jdaminate is produced, for example, by extruding the olefinic thermoplastic
elastomer composition by an extruder equipped a T-die and then passing

thevgxdrided sheet-like fhermoplagiic elastomer coppogition in a melted

state through 97
auxriliary crosslinking agent such as sulfur, p-quinone dioxime,
p,p’ -dibenzoylquinone dicoxime, N-methyli-N-4-dinitroscaniline,
nitrosobenzene, diphenylguanidine,
trimethylolpropane-N, N’ -m-phenylene dimaleimide,
divinylbenzene and triallyl cyanurate; or a pelyfunctional
methacrylate monomer such as ethylene glycol dimethacrylate,
diethylene glycol dimethacrylate, polyethylene glycol
dimethacrylate, trimethylolpropane trimethacrylate and allyl
methacrylate and a polyfunctional vinyl monomer such as vinyl
butyrate and vinyl stearate are blended.
(02211

The use of the compounds provides a uniform and mild

crosslinking reaction. Especially, in the preparation of the
thermoplastic elastomer composition of the present invention,
divinylbenzene is most preferable. Divinylbenzene is easy to
handle, has good compatibility with the ethylenic copolymer (A)

and the crystalline propylenic polymer {(B3) which are the main
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a pair of rolls in a condition in which it is laminated with a polyolefin
foamed product sheet, or by the sequential injection molding of a
polyolefin resin and an olefinic ther@gplastic elastomer. Such automotive
interior parts include, for example, 5 a top surface layer and the like of a
door trim, instrumental panel, ceiling, steering wheel, console box, seat
sheet and the like. Examples [0230] 10 Hereinafter, the present

comiR4RINoD Wi beexlained o mors felpl W glorence D Examples, bt

it should be construed that the present invention is in no way limite

£. @g@;&! .40231] 15 | the fallawin Exa_tlm les ar)q; omparatiye "
o Otélfgmjbis, ph%/s%é{agl'p?%lpqer%icergSwaésre%mgelaS ved or evafuated in the - 93n+e
i

pedloing manners, (0232 [hysicel Broperies. Ryaluaton.of Gopovmed +

20 Density The density was determined at 23C in acCordance witR A

ns 1595 102331, MER 98, The MER wes,determined af 190C,n agopgdance
with ASTM :

a balance between fluidity and physical properties is excellent

is obtained.

[0222]

The auxiliary crosslinking agent or the compounds such as
the peclyfunctional vinyl monomer and the like which are described
above are used in an amount of usually 5 parts by mass or less
and preferably from 0.3 to 3 parts by mass, based on the total
100 parts by mass of the ethylenic copolymer {(A), the crystalline
poropylenic polymer (B3]} and other components used when
necessary. In order to preomote the decomposition of the organic
peroxide, a decompeosition accelerator such as a tertiary amine
including triethylamine, tributylamine,
2,4,6-tri{dimethylamino)phenol and the like, and a naphthenate
of aluminum, cocbalt, vanadium, copper, calcium, zirconium,
manganese, magnesium, lead, mercury and the like, andothers may
be used.

[0223]

The dynamic heat treatment in the preparation of the

thermoplastic elastomer composition of the present invention is

preferably conducted in a nen-open type apparatus and under an
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D1238. The measurement value obtained under a load of 2.16 kg was
defined as MFR216 and the measurement value obtained under a load of
i0 kg was defined as MFR,0. 5 [023@]4M0Iecular Weight Distribution
(Mw/Mn) The molecular weight distribution (Mw/Mn) was determined by
gel permeation chromatography (GPC) at 140C using o-dichlorobenzene
as the solvent. The measurement was made by 10 using Gel Permeation
:ne SIVOURLAYADDY Allarice GRG-2000 Model, mauachyted by walers
Corporat%%r in the following r?ﬁanne S. Two %g}fj%ln?%f)%§ﬁ%§r6ﬁlq—%-mke'
rhe aNdAwo.columps of TSK qjeéd&\llggHTcL each 7.5 mm.in diameter and
300 mm in Iengthci were used, the ceo u%nl%gm%oserétrﬁré 1r\}veasrs‘—flé}(z{eﬁ 1%)%“ che
1 ihe, ile phase s.15 -dichlorobenzene Wa]lf_%}?ure Chemical
e Indug;tc;?es, Ltd. c\(,)%r?tginlcn%y@.%igg%lgyem%gg %}f} ﬁ%kgafjie ymer (B3} to
Pharmaceutical Company, Limited).as,an antioxidant, the flow rate was
300 QAN il ] ; °
10 mL??Cnlllns,q[ﬁ%L %agp?én co#:etrﬁr%)t@n ?\/a? i5 %r;ﬁeg?frl&hnyﬁ%%lo\% fe® 250°C.
injection volume was 500 pl., and a differentigl refractometer was used as
The 138 %%\%er%: o%g}%nﬂsarldspuo%slt%e n*e%mmjantu?agt% U BY S8 EokgsHaRGRP LY
£ Lt({. vgéere%bsed,for Mw<1000 and Mw>4x106 and those manufactured by
ro o) :
ressure

hEMICAl Company wahe dded for 10BBR-Mw BR166f0238F 089S 1n

Physical Properties Evaluation of Foamed Molded Article] Specific
the %?\X%eailrompl{g to Eg, 000 sec’Eand preferably fr]omplOO to 20,000

sec™ in terms of the shearing velocity.
[6224]

As the kneading apparatus, there may be used a mixing roll,
an intensive mixer (for example, a Bumbury mixer and a kneader)
and a single-screw or twin-screw extruder, and a non-open type
apparatus is preferred and a twin-screw extruder is particularly
preferred.

[0225]

Uses of Thermoplastic Elastomer Composition

The thermoplastic elastomer composition of the present
invention may be used for various applications without having
any restrictions. - For example, inamoldedarticle produced from
a conventional EPDM, a cost saving may be realized by using the
thermoplastic elastomer composition instead of EPDM. In
addition, the thermoplastic elastomer composition of the present
invention is most suitably molded to use as automotive interior

parts or automotive exterior parts. The automotive interior and



10

20

The specific gravity was measured in accordance with JIS K7222. if a
foamed product is a cube, the sampling was made from 5 the site which
was cut from 20 mm or more inside t@m each of the four sides of a flat
surface of the maximum area and the site which was 2.5 mm or more cut
from the surface of the parallel flat surface. In addition, even when the
foamed product to be sampled is a cube having various shapes, a sample

extwasqrepgrad 20 fromdhe site whish,was.cut frorn,20,mm e morednside o .
from each of the ends (side surfaces) and 2.5 mm or more from the

compuHace Of theruppge andlower surfaces by setting the sprface.showing, .

the maximum area of the molded article to the upper surface and setting

accliesuriacelocated:aithe Oppgsite,side of ihe unper-19, swiace to the

lower surface sandwiching the molded product between the surfaces.

[0236] Forexamplerindhe case of a.midsple. a sample was prepared, ...

from the site which was cut 20 mm or more inside from each of 20 the

a p£ads and.2 5o o more from the hoth %{%@&% fé&&{%@*ﬂ'&{;ﬁg&gﬁégm

flat surface. [0237] The measurement Is taken as the average o

eunEﬁe@%ﬂ%%péo‘f'H&&éﬂ agdci:tja é}%h a%if];zetrﬁ%'enbetwe%niwg 1%% the like
maximum and the minimum measuremen valhe (I)qfatﬁe SpECﬁIC graV|ty a%( r

coLglie BleS RIS S AT Az e g beURIDY 9L L3010 e
shape and the like.

(2} The thermoplastic elastomer composition is molded into
a desired shape by injection molding.

[0226]

The automotive interior and exterior parts thus obtained
may contain, for example, 1 to 200 parts by mass of an olefinic
resin based on 100 parts by mass of the olefinic thermoplastic
elastomer composition. The olefinic.resin used here is not
particularly limited, but low density polyethylene, linear low
density polyethylene, polypropylene, propylene-ethylene block
copclymer, poivbutene-1, crystalline ethylene-a-clefin
copolymer (for example, ethylene-4-methyl-l-pentene random
copolymer) and the like are preferable.

[0227]

In addition, on the top surface layer of the automotive

interior parts obtained from the thermoplastic elastomer

composition of the present invention, a surface layer composed
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more preferably 0.06 or less. If the range exceeds 0.08, it means 5 that
the quality of the molded product (hardness, mechanical properties,
compression set and the like) is not gonstant. The five sites to be
measured are shown in Fig.l. [0238] Compression Set (CS) 10 The
compression set (CS) was measured in accordance with JIS K6262. A
foamed product was cut out into a cylindrical shape having a diameter of

£ 30 T&%é@d length of 15 mm_ or more, and then each of two paralle] flat

° surfaces ofc‘i g c‘%ﬁné)eoruvl\}gs e %%Qf %ﬁlﬁ%}%r%}ér%%oer%?ﬁg %Urﬁ%g %Fated
1 the rallel flat surface 15 to use as a sample having a thickness of éo

PO . %539] ﬁwcaragdﬁlt%ocn, e%sé%l%henrg foamed B?o%ﬁ% t'be safipiad 8°a 3¢

be hg’:_l\élngevsa{lr?ur?l asha]ggs the fggm%d produc}awas cut outinto a

iso% indfical Shape having a dRATEIErST30 M anda gt BF 36 BInKEGEeT

usemare, gnd then %%alch of twﬁo parz;illel flat surfaces of the cylinder was cut

of%f.S M oF ore Trém thé Stirfacé of th& Parbitel ¥iat BirfaGe BPhsEas ke
1Sam le havin athi%knes of 10 mm. [0240] 101 In order to out out from

POy 08%8%%%%%% &%ﬁﬁ?&fé&\%ﬂéipeef&rv off& MBREIProdiRE frérf L1ke

the surface of a parallel_flat surface, a cylindrical cutter may be employed.
aszafffJ As the acrylic ester resin, poclymethyl (meth)acrylate,

polyisobutyl (meth)acrylate, poly-2-ethylhexyl (meth}acrylate
and the like are used. Further, as the isocyanate resin,
polyhexamethylene diisocyanate, polyisophorone diisccyanate
and the like are used.

[C228]

Such a surface layer preferably has a thickness of 300 um
or less. Aprimer layer may be interposed between the top surface
layer and such a surface layer. Further, the automotive interior
and exterior parts obtained from the thermoplastic elastomer
compesition of the present invention may constitute a laminated
product with a polyolefin foamed product or a laminated product
with a polycolefin resin. As the polyolefin used here,
polyethylene, polypropylene and the like are preferred.
[0229]

Such a laminate is produced, for example, by extruding the
olefinic thermoplastic elastomer composition by an extruder
equipped a T-die and then passing the extruded sheet-like

thermoplastic elastomer composition in a melted state through
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5 The sample was compressed by 50%, left to stand at 50C environment
for 6 hours, and the compression set was measured 30 minutes after the
sample was released from the compgression. The compression set (CS)
was calculated from the following equation. 10 [0242] CS = (t0-ti)/(t0-t2) x
1.00 tO: The sample original thickness (mm) tl: The thickness 30 minutes
after the sample was removed from the compression apparatus (mm) 15
a pa2xThée spaterthicknessoimin} iRebound.Resilience Therghodpd cd with a
resilience was measured in accordance with JTS K6255. A sample was

polprépdied indhesanpe mannersasthe, sample, used Fbthe-Gempressionset or,
(CS) described above (2), and the 20 measurement was conducted under

mo Latraimoesphere &t 23Ce {0243}« Faar StrengthnC cThetear c§tr@ﬂ9¥h‘6§§§astic
measured under an environment at 23 in accordance w:.th ASTM D3574.

eladitens festerisused asibe 102 testingimachineand e tear speadis sel) o,
at 100 mm/min. The tear strength Tr (N/mm) was calculated from the

a tdellowingequation=1024H the 1ike of a door trim, instrumental
panel, ceiling, steering wheel, console box, seat sheet and the
like.
Examples
[0230]

Hereinafter, the present invention will be explained in
more detail with reference to Examples, but it should be

construed that the present invention is innoway limited to these

Examples.
[G231]

In the following Examples and Comparative Examples,
physical properties were measured or evaluated in the following
manners.

[(0232)
[Physical Properties Evaluation of Copolymer]
Density

The density was determined at 23°C in accordance with ASTM
D15065,

[C233]

MER
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5Tr=TO/T1 x9.81 TO: Tear stress (kg) TI: Sample width (mm) Asker C
Hardness The Asker C hardness was measured under an environment at
10 23C in accordance with the "Spring Hardness Test Type C Test
Method" described in JIS K7312-1996 Annex 2. [0245] [Physical
Properties Evaluation of Resinous Composition and Thermoplastic
Elastomer] 15 SWOM The measurement was conducted at 63C without

rainpysing & shashige weathgrometer. {9246] d1§ [MRal, FL %] aq'd@ ASTH

M100 [MPa] 20 The tensile test was conducted at a tenS|Ie interv

01298 24%,8 ieDslesRera,of (A3 mmmIn o Acsordance Wil i €833 L6 kg

and the tensile strength at breakage (TS) elongation at breakage( L)

%&maga'%sofﬁﬁas"e elagficity ET"% 0% e'%% fion (M10Q) were. 4 under

measured. 103 024 EL Residua ercentage he same measuremen

A lgg&h% ]_EL \/é(a%%onduct(?ehesm a sargqleo\ after exposing to SWOM for a

fixed perlod ime an  residual rdentage was calculated from EL
02 3’;151? this measurement value.

Molecular Weight Distribution (Mw/Mn)

The molecular weight distribution (Mw/Mn) was determined
by gel permeation chromatography (GPC) at 140°C using
o-dichlorobenzene as the solvent. The measurement was made by
using Gel Permeation Chromatography Alliance GPC-2000 Model
manufactured by Waters Corporation in the following manners.
Two columns of TSK gel GNH6-HT and twe columns of TSK gel GNH6-HTL

(each 7.5 mm in diameter and 300 mm in length) were used, the

~column temperature was set at 140°C, the mobile phase was

o-dichlorobenzene (Wako Pure Chemical Industries, Ltd.)
containing 0.025% by mass of BHT (Takeda Pharmaceutical Company
Limited) as an antioxidant, the flow rate was 1.0 mL/min, the
sample concentrationwas 15mg/10 mL, the sample injection volume
was 500 pL, and a differential refractometer was used as a
detector. Standard polystyrenes manufactured by Toso
Corporation, Ltd. were used for Mw<1000 and Mw>4x10°% and those
manufactured by Pressure Chemical Company were used for 10005 Mw
=4x10°,

[0235]
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The percentage is desirably 65% or more. [0248] LE (Hunter's Color
Difference) The measurement was conducted in accordance with JIS Z
10 8730-1980. In addition, the smalleg AE is the more desirable it is.
[0249] [Example 1] Production of Ethylene-I-Butene Copolymer A 15
Copolymerization of ethylene and 1-butene was carried out continuously
at a polymerization temperature of 125C by using a stainless steel

[ Phpolymerizatiopaessek(stinoutation BUMBEETR0P M)NAYVing-a; -1
substantial internal volume of 1 L and .a stirring blade in a completely

spefilled state.alhe 20 copolymerization reaction was carried out by
continuously supplying hexane at 1.73 L/h, ethylene at 56 g/h, 1-butene

at 90 g/hyJudregen &t Qo NL/R, - BistRrialyyogthylenelcyclqpentadianyl) -5
(1,1,4,4,7,7,10,10-octamethyl-1,2,3,4,7,8,9,10-octahydrodibe 104

K72@Zg(b’f‘ffg@%@éirﬁ?@@ﬁbqiq‘g_o&id@ﬁeo'Oggéssmlbm@ was made from
methylaluminoxane/toluene sqlutlon at 0.075 mmol/h in terms of

+ he alurpinugy, and fisohutylalumiguayat 1,0 mmolih from E'keij%'d%r8¥nth§ach of
polymerization ve_sse_l to the liquid phase, so that the 5 po ymerization

the RIESSULE Was waintained at 3,8 MRaG. Further, a hexane solution of the , .

continuously obtained ethylene-1-butene

which was 2.5 mm or more cut from the surface of the parallel
flat surface. In addition, even when the fcamed product to be
sampled is a cube having various shapes, a sample was prepared
from the site which was cut from 20 mm or more inside from each
of the ends (side surfaces) and 2.5 mm or more from the surface
of the upper and lower surfaces by setting the surface showing
the maximum area of the molded article to the upper surface and
setting the surface located at the opposite side of the upper
surface to the lower surface sandwiching the molded product
between the surfaces.

[0236]

For example, in the case of amidsole, a sample was prepared
from the site which was cut 20 mm or more inside from each of
the ends and 2.5 mm or more from the both surfaces of the roughly
parallel flat surface.

(02371
The measurement is taken as the average of five sites of

a molded product. In addition, the difference between +the
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copolymer was stored in a holding drum, and methanol was added to the

solution at 0.2 mL/h as a catalyst deactivating agent to terminate the

polymerization. 10 [0250] The hexanggsolution of the resulting

ethylene-I-butene copolymer was taken out every one hour and the

polymer was precipitated from the polymerization solution in 2L of

methanol, and the precipitate was dried at 130C for 10 hours under
maxyaouunntb tohebtain atvethylere-t-butenencopolymes A. 102541 Thepecific

ethylene-I-butene copolymer A as obtained above had a density of 884
grakgim3and aa MER(ead et2. 15ka)0fi3 700, Blinang was-obtained-ati «

a yield of 49.0 g/h. 20 [0252] The physical properties are shown in Table
of dus02531JExample 2kBreduction:of Btbylened-Buigne Gopplymer B.1Q5, 4

An ethylene-1-butene copolymer B was obtained in the same manner as

mo ringoearaplest xceptdenchanaing the palymgtization femperatyre 10 130G 1
and the feed rate per hour of hexane to 1.82 L/h, 1-butene to 40 g/h,

thabydrogesini0.6 NLAF, ékﬁsmé@%@‘?&%SG%EV(‘('RE‘E@BQ_'@Q)")M chanical
(1,1,4,4,7,7,10,10-octamethyl-1,2,3,4,7,8,9,10-octahydrodibe

propgeth:bkiluersnyhzicconiumsehlotide 0 Q.000l mmaol/hand the o v 7he
five sites to be measured are shown in Fig.1l.

[0238]

Compressicn Set (C8)

The compression set (C3) was measured in accordance with
JIS K6262. A foamed product was cut out into a cylindrical shape
having a2 diameter of 30 mm and a length of 15 mm or more, and
then each of two parallel flat surfaces of the cylinder was cut
off 2.5 mm or more from the surface of the parallel flat surface
to use as a sample having a thickness of 10 mm.
[0239]

In addition, even when a foamed product to be sampled is
& cube having various shapes, the foamed product was cut out into
a cylindrical shape having a diameter of 30 mm and a-length of
15 mm or more, and then each of two parallel flat surfaces of
the cylinder was cut off 2.5 mm or more from the surface of the

parallel flat surface to use as a sample having a thickness of
10 rmm.

[02407
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methylaluminoxane/toluene solution to 0.05 mmol/h in terms of aluminum.
10 [0254] The ethylene-I-butene copolymer B as obtained above had a
density of 907 kg/m3 and an MFR (Jead of 2.15 kg) of 1.2 g/10 min and
was obtained at a yield of 43.5 g/h. [0255] 15 The physical properties are
shown in Table 1. [0256] [Example 3] Production of Ethylene-I-Butene
Copolymer C An ethylene-1-butene copolymer C was obtained in the

same, 20 manner as in Example 1 exceptior changing the polymerization.. . ;

temperature to 110C and the feed rate per hour of hexane to 1.50 L/h,

shaﬁébgﬁe%%rcog%g %/Qn@yg@cg%}:@d_zﬂg’frcm the surface of a paralliel
bis(p-tolyl)methylene(cyclopentadienyl)
1 41,1,4.4,7,7,10,10-0¢tamethyl-1,2,3,4.7,8,9,10- %aehy%cﬂg 06
fJ, L r H S N I pecli [
a%z%ﬁ;,ﬁ)aﬁﬁoreanyljgrc%ﬁ%rﬁ %ﬂ% Ig%dezto*0.08&5 mmoli/h a%&l the
102 ethylaluminoxane/toluene solution to 0.175 mmol/h in terms  of
aluminum. [0257] 5 The ethylene-l-butene copolymer C as obtained

aboye had a density of 860 kg/m3 and an MER (load of 2.15 kg) of 0.27 . .
n il qe i 6] gorf}éo. @/h.%&?&B]gO Su%?fld a4t 50°C

e.sa COoMpress
/10 ‘Min and was'Sbtained at a'yiel
environment for & hours, and the compression set was measured

30 minutes after the sample was released from the compression.
The compression set (C3S) was calculated from the following
egquation.
[0242]

Cs = (e0-tl)/(t0-t2) = 100
£0: The sampie criginal thickness (mm)
t1: The thickness 30C minutes after the sample was removed from
the compression apparatus (mm)
tZ2: The spacer thickness (mm)

Rebound Resilience

The rebound resilience was measured in accordance with JIE
Ke2b5., A sample was prepared in the same manner as the sample
used in the compression set (CS) described above (2}, and the
measurement was conducted under an atmosphere at 22°C.

10243]

The tear strength was measured under an environment at 23°C

in accordance with ASTM D3574. A tear tester is used as the
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The physical properties are shown in Table 1. 10 [0259] [Example 4]
Production of Ethylene-I-Butene Copolymer D An ethylene-I-butene
copolymer D was obtained in the samg manner as in Example 1 except
for changing the polymerization 15 temperature to 110C and the feed rate
per hour of hexane to 1.45 L/h, 1-butene to 210 g/h, hydrogen to 0.1 NL/h,
bis(p-tolyl)methylene(cyciopentadienyl) (1,1,4,4,7,7,10, 10-octamethyl-1,
tesRi314, /8,8h 1C=0ctatiydipdibe: azofyBEHuarenybzircan iupn dighlofide 1o The
0.00035 mmol/h and 20 the methylaluminoxane/toluene solution to 0.175
teammolteingermss of alumiaym..L260]cEhe-ethylene-l-butenecepolymer Bying
as obtained above had a density of 860 kg/m3 and an MFR (load of 2.15
equXg) 0£.0.48 g/10 107 min, and was obtained at a yield of 62.0 g/h. [0261]
The physical properties are shown in Table 1. [0262] 5 [Example 5]
[ 02 £109duction of Ethylene-I-Octene Copolymer E An ethylene-l-octene
copolymer E was obtained in the same manner as in Example 1 except
for e¢hranging the, pelymegization temperature to 150C, the feed rate per
hour of hexane to 1.40

TO: Tear stress (kg)
Tl: Sample width {mm)

Bsker C Hardness

The Asker C hardness was measured under an environment at
23°C in accordance with the “Spring Hardness Test Type C Test
Method” described in JIS K7312-1996 Annex 2.

[0245]
[Physical Properties Evaluation of Resinous Composition and
Thermeplastic Elastomer]

SWOM

The measurement was conducted at 63°C without rain using
a sunshine weatherometer.
[0246]

TS [MPal, EL [%] and MI100 [MPa}

The tensile test was conducted at a tensile interval of
20 mm and a tensile speed of 200 mm/min in accordance with JIS
K&301, and the tensile strength at breakage (TS}, elongation at
breakage (EL) and modulus of tensile elasticity at 100%

elongation (M100) were measured.
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10 L/h and ethylene to 94 g/h, the 1-butene to 1-octene at 286 g/h, and
the feed rate per hour of hydrogen to zero,
bis(p-tolyl)methylene(cyclopentadiernyl)
(1,1,4,4,7,7,10,10-octamethyl-1,2,3,4,7,8,9,10-octahydrodibe nzo (b, h) -f
luorenyl) zirconium dichloride to 0.003mmol/h and the 15
methylaluminoxane/toluene solution to 0.15 mmol/h in terms of aluminum.

10240263] The ethylene-l-octene copolymer E as obtained above had a
density of 872 kg/m3 and an MFR (load of 2.15 kg) of 1.1 g/10 20 min,

EL rahskwas obtained at ayield of 75.0 g/h. [0264] The physical properties are

-~ shown in Table I. (0265] [Example 6] 108 Production of Eth

lene+l-QalpRe arelymes FAnsthvlener, koctens copolyumer EWasa sample

obtained in the same manner as in Example 5 except for changing the

aft @p@%iﬁ;l%nc temparaiwe 10 A30C, and the fepd raleper ROUL O o s 5 gual
hexane to 5 1.27 L/h, 1-octene to 380 g/h,

perggﬁp§ QQH¥§h¥§DSQ@@H9Q?UF?Hﬁnﬂi and this measurement

(1,1,4,4,7,7,10,10-octamethyl-1,2,3,4,7,8.8,10-octahydrodibe nzo'(b,h
The “fugrepyl) zirgonium.di.ghigride 10,0003 mmgl/h and the

methylaluminoxane/toluene solution to 0.25 mmol/h in terms of 10
wz@éqminum.

alue,

AE (Hunter’s Color Difference)

The measurement was conducted in accordance with JIS Z
8730-1980. In addition, the smaller AE is the more desirable
it is.

[0249]
[Example 1]

Production of Ethylene-1-Butene Copolymer A

Copelymerization of ethylene and l-butene was carried out
continuously at a polymerization temperature of 125°C by using
a stainless steel polymerization vessel (stirring rotation
nunmber=500 rpm}) having a substantial internal volume of 1 L and
a 'stirring blade in a completely filled state. The
copolymerization reaction was carried out by continuously
suppiyving hexane at 1.73 L/h, ethylene at 56 g/h, l-butene at
90 g/h, hydrogen at 0.5 NiL./h,
bis(p-tolylimethylene (cyclopentadienyl)

(1,1,4,4,7,7,10,10-octamethyl~1,2,3,4,7,8,9,10~octahydrodibe
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[0266] The ethylene-1-octene copolymer F as obtained above had a
density of 871 kg/m3 and an MFR (load of 2.15 kg) of 0.5 g/10 min, and
was obtained at a yield of 109.6 g/q.ol45 [0267] The physical properties are
shown in Table 1. [0268] [Comparative Example 1] Production of '
Ethylene-I-Butene Copolymer G 20 An ethylene-1-butene copolymer G

was obtained in the same manner as in Example 1 except for changing

e polymerization .temperature to 105C, the feed rate per hour of hexane
20 T L P CAB.TO0 G e GBer 0 0.7 N B> e/ =

01.78 ne ogen

bis(p-tolyhmethylene(cyclopentadieny]) 109 ,
e N TS T SRR £ 5 78 oo el diBgba™ 1n temms of
1 nzo&b h)-flugrenyl)zirconium.chloride to .
2 L Bt B OGT tAM SRRy A pdn Gy b éita a0
ichloride at 0.0004 mmol/h, the 5 methylaluminoxane/toluene solution to
of e ABE RS aRIG AN FGTopHENyhHbrAfe SLR664 MmUMAE Che

and the feed rate per hour of triisobutylaluminum to 0.2 mmol/h. [0269]

PO L WP H I Bih} fBhREBGRAE Topofy Mier @ TR Ig&inal aboveiaf a dBngifier

of 904 kg/m3 and an MFR (load of 2.15 kg) of 3.3 g/10
a hexane sélution of the continucusly obtained ethylene-l-butene

copolymer was stored in a holding drum, and methanol was added
to the sclution at 0.2 mL/h as a catalyst deactivating agent to
terminate the polymerization.

[0250]

The hexane solution of the resulting ethylene-l-butene
copolymer was taken out every one hour and the polymer was
precipitated from the polymerization solution in 2L of methanol,
and the precipitate was dried at 130°C for 10 hours under vacuum
to obtain an ethylene-l-butene copolymer A.

[0251]

The ethylene~l-butene copolymer A as obtained above had
a density of 884 kg/m’ and an MFR (lcad of 2.15 kg} of 3.7 g/10
min, and was obtained at a vield of 49.0 g/h.

[0252]

The physical properties are shown in Table 1.
[0253]

[Example 2]

Production of BEthylene-1-Butene Copolymer B
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min, and was obtained at a yield of 48.5 g/h. [0270] The physical
properties are shown in Table 2. 15 [0271] [Comparative Example 2]
Production of Ethylene-I-Butene Cq;gpblymer H An ethylene-1-butene
copolymer H was obtained in the same manner as in Comparative
Example 1 except for changing the 20 polymerization temperature to
110C, and the feed rate per hour of hexane to 1.81 L/h, 1-butene to 45

glhAhyg@igg D0 0.3 NLR o copolymer B was ob §S|Ia nein the same

[dimethyl(t-butylamide)(tetramethyl-p5-cyclopentadieny titanium

In l d |/ O chna zatil
ma @Qg ebtlog f@”io &%@%ﬁuf r ch ora?ethgo%%lffberl tion

triphenylcarbenium(tetrakispen orophenyl

t emﬂgrpgy Ur[é’%@]l @t@ﬁ%n‘?hl ﬁ%% d %']}%“ e_l_ezé IE as obglgg%%? é) VE h?d 82

a density of 906 kg/m3 and an

1, /1, and wa talneda a yield.of 44 /h [0273] The physical pr etles are
/ shov\vﬁ;l %u'feby}e 2. | %74] 8omp%ratfve I%zé’/r%lﬁi)e Plo P!%oducg}p on of NL/h,

bis Fth)é_leﬂ iHBut%n ggol mer.l An eéé/ nel tene copolymer | was

tained ame ' m é:rlg in Jr.)%réﬁv Example 1 except for

han the
1, Lhanging e o 1 o octamethyl-1,2,3,4,7,8, 0, 10-octahydrodibe
nzo (b, h)-fluorenyl) zirconium chloride to 0.0001 mmol/h and the

methylaluminoxane/toluene solution to 0.05 mmol/h in terms of
aluminum.
[0254]

The ethylene-l-butene copolymer B as obtained above had
a density of 907 kg/m’ and an MFR (load of 2.15 kg) of 1.2 g/10
min and was obtained at a yield of 43.5 g/h.
[0255]

The physical properties are shown in Table 1.
[0256]

[Example 3]

Production of Ethylene-l-Butene Copolymer C

An ethylene;1~butene copolymer C was obtained in the same
manner as in Example 1 except for changing the polymerization
temperature to 110°C and the feed rate per hour of hexane to 1.50
L/h, l-butene to 210 g/h, hydrogen to Zero,
bis(p-tolyl)methylene (cyclopentadienyl)

(1,1,4,4,7,7,10,10—octamethyl—l,2,3,4,7,8,9,10—octahydrodibe



polymerization temperature to 130C, the feed rate per hour of hexane to
1.82 L/h, 1-butene to 35 g/h and hydrogen to 0.7 NL/h, 15 the
[dimethyl(t-butylamide)(tetramethyl-fOS-cycIopentadienyl)siIa nejtitanium
dichloride to rac-d4methylsilylene-bis{l-(2-methyl-4-phenyl-I-indenyl)}zir
conium dichloride at 0.0001 mmol/h, the 20
triphenylcarbenium(tetrakispentafluorophenyl)borate to
thylaluminoxane:-toluene salution at 0.05 mmol/h, and the feed rate
nZogel:?}' Lour%lo%ﬁiggg%ﬁaﬁ%?nounrﬁTtlcr)“l. ﬁwrr%&fﬁ:?%‘z%ﬁ ¢ 0035 mmol/h and
lene-I-butene copolymer, | as obtained above had 111 a density of
<o 5 T8 B F L2 5110 i FOrBecn erms
of 9 tainerg at a yield of 45.4 g/h. [0276] The physical properties are shown - '
i Table 2. 5 [0277] [Comparative Example 4] Production of
[ ylene-I-Butene Copolymer J An ethylene-I-butene copolymer J was
obtained in the same manner as in Comparative Example 1 except for
cha %ing the 10 polymerization temperature to 80C, and the feed rate per

Phé&tahe o £ 48 TIH “EREtEPO 24FhC hpdrayehadtog NiyRye had

hdoirun,ethyl(t-but lamide)(tetramethyl-n5-cyclopentadienyl)sila netitanium
a d%ﬁﬁﬁ&ﬁﬂ@ﬁ)%%RX%?AWndH*Bﬁ@‘MFR (load of 2.15 kg) of 0.27 g/10C
min and was obtained at a yield of 60.8 g/h.
(0258}
The physical properties are shown in Table 1.
10 [C259]

[Example 4]

Production of Ethylene-l-Butene Copolymer D

An ethylene-l-butene copolymer D was obtained in the same
manner as in Example 1 except for changing the polymerization
15  temperature to 110°C and the feed rate per hour of hexane to 1.45
L/h, l-butene to 210 g/h, hydrogen to 0.1 NL/h,
bis(pmtolyl}methylene(cyciopentadienyl)
(1,1,4,4,7,7,10,10moctamethyl“1,2,3,4,7,8,9,10woctahydrodibe
nzo{b,h)-fluorenyl) zirconium dichloride to 0.00035 mmol/h and
20 the methylaluminoxane/tcluene solution to 0.175 mmol/h in ferms
of aluminum,
[0260]
The ethylene-l-butene copolymer D as obtained above had

a density of 860 kg/m’ and an MFR (load of 2.15 kg} of 0.48 g/10
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triphenylcarbenium(tetrakispentafluorophenyl)borate to 0.002 15 mmol/h.
[0278] The ethylene-I-butene copolymer J as obtained above had a
density of 859 kg/m3 and an MFR (load of 2.15 kg) of 0.26 g/10 min and
was obtained at a yield of 62.1 g/h. @7[0279] The physical properties are
shown in Table 2. 0280] [Comparative Example 5] Production of
Ethylene-I-Butene Copolymer K 112 An ethylene-l-butene copolymer K
. _was obtained in the same manner as in Comparative Example 1 except
™0 Ehanyiy et polReri2aticn erfipétatire t6 13087 8nd the feed rate
_..per hour of hexane to 1.48 L/h, 1-butene to 240 g/h, hydrogen to 0.7
[02Rt/h, S [dimethyl(t-butylamide)(tetramethyl-ri5-cyclopentadienyl)sila
ne]titanium dichloride to 0.0003 mmol/h and _
triphehy I cXMEERiGttetraRiRpEhiafBiofIphenyRNErateta’@pds mmol/h.
[02811 10 The ethylene-I-butene copolymer K as obtained above had a
[Ozégﬂsity of 861 kg/m3 and an MFR (load of 2.15 kg) of 2.8 g/10 min, and

was obtained at a yield of 42.7 g/h. [0282] The physical properties are
[Exgfswie i Table 2.

Production of Ethylene-1-Octene Copolymer E

An ethylene-l-octene copolymer E was obtained in the same
manner as in Example 1 except for changing the polymerization
temperature to 150°C, the feed rate per hour of hexane to 1.40
L/h and ethylene to 94 g/h, the l-butene to l-octene at 286 g/h,
and the feed rate per hour of Thydrogen to =zero,
bis(p-tolyl)methylene{cyclopentadienyl)
{l,1,4,4,7,7,10,lO—octamethylwi,Z,3,4,7,3,9,10~octahydrodibe
nzo{b,h)-fluorenyl)zirconiumdichloride £o 0.003 mmol/h and the
methylaluminoxane/toluene sclution to 0.15 mmol/h in terms of

aluminum.
[0263]

The ethylene-l-octene copolymer E as obtained above had
a density of 872 kg/m’ and an MFR (load of 2.15 kg) of 1.1 g/10
min, and was obtained at a yield of 75.0 g/h.
[0264]

The physical properties are shown in Table 1.
[0265]

[Example &
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15 [0283] [Comparative Example 6] Production of Ethylene-I-Butene
Copolymer L An ethylene-1-butene copolymer L was obtained in the same
manner as in Comparative Example 1_except for changing the 20
polymerization temperature to 80C, thé feed rate per hour of hexane to
0.86 L/h, 1-butene to 600 g/h and hydrogen to 0.1 NL/h, the
[dimethyl(t-butylamide)(tetramethyl-r)5-cyclopentadienyl)sila ne]titanium
Pro&imf@&r!%e to.1 hblsl(1h3é(_j_i£n_ h)élcxclo%enta@engl}22|Econlum dichloride at
; rophenyl)borate to
eth Izﬂu én xane-tg -tolu luene so ut(|3 natl. 5,mmo|/h nd thedfeed tShrate
per our o triSobutyialmintm 10 10 TMRTGI/H. Tﬁf8ﬂf$h g HEC 10 Lhe same

eth Iene |-buten poI mer L as o talne above had a density of 861
manﬂef?/né ang aﬁﬁﬁﬁj I6a ogfécféﬁg?m F0 A3 1Rin-&vd /A yd‘?ﬁ&lﬁéﬁ“mp

at a |eld of 60. 0 [0285] sical properties are shown in
cem f‘f’%b ]]l[gérn%argﬂ\ée Eg gfaegﬁ Pfodacitn of Bitylete 1e@afe to
1 2g:opolymer Mhls An ethylene -l-octene copolymer M was Obtalé’led in the

Lame / l-octene g/h,

bis(p-telylimethylene {cyclopentadienyl)
(1,1,4,4,7,7,10,10—octam@thyl~l,2,3,4,7,8,9,10~octahydrodibe
nzo({b,h}-flucrenyl)zirconiumdichloride to 0.005 mmol/h and the
methylaluminoxane/toluene sclution to 0.25 mmol/h in terms of
aluminum.
[0266]

The ethylene-l-octene copolymer F as obtained above had
a density of 871 kg/m’ and an MFR (locad of 2.15 kg) of 0.5 g/10
min, and was obtained at a yield of 109.6 g/h.
[0267]

The physical properties are shown in Table 1.
(02681
[Comparative Example 1]

Production of Ethylene-1-Butene Copolymer G

An ethylene-l-butene copolymer G was obtained in the same
manner as 1in Example 1 except for changing the polymerization
temperature to 105°C, the feed rate per hour of hexane to 1.78
L/h, 1l-butene to 100 g/h and hydrogen to 0.7 NL/h, the

bis{p-tolylimethylene (cyclopentadienyl)
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manner as in Comparative Example 1 except for changing the
polymerization temperature to 150C, the feed rate per hour of hexane to
1.55 L/h, the 1-butene to 1-octene %%40 g/h, the feed rate per hour of
hydrogen to 0.1 NL/h, the 20
[dimethyl(t-butylamide)(tetramethyl-i5-cyclopentadienyl)sila ne]titanium
dichloride to rac-dimethylsilylene-bis{1-(2-methyl-4-phenyl-I-indenyl)}zir

(1, £0Rium dichloridle 31.0.003 mpalih, the - ~
tr|phenylcarbenium(te?ra%:l)%pent uorop?ffe%li/lgbgr’a?é ?d zyigcrabydrodise

etpylglymig xans- oluene solution at 0.15 mmol/h, and the feed rate
e g}éf hour of tri?sob tja%ﬁr?&r%ﬁl% 1.0 mmol/h. [Off??"]Qllﬁi“egg3

: erl-octene-copolymer, M. as_obtained above had 5 a density of 870,
g S AR et o1 2. 1510) o 12 G110 i A< BorAIRel

yield of 76.2 g/h, 8& The physical properti re shown in Table 2.
¢ ?01)2%’9{]1 Allf)H[Comp%jr“zé%ﬁo %&ifple 8] Product hsoa hylen&Ottehe the
Capolymer N An ethylene- I-octene copolymer N was obtained in the
metggor%}ai WAL 245h 11éfjonlﬁlﬁerfr?‘}\tive Example 1 exé&pt for€hanging the to
erature to 75C, the feed rate per hour of 15 hexane to

. | ization t ,
-o: GRS chpIaue o T hefed e pr e 19 heancyc

mmol/h, and the feed rate per hour of triiscbutylaluminum to 0.2

to

mmol/h.
[0269]
The ethylene-l-butene copolymer G as obtained above had
a density of 904 kg/m’ and an MFR (load of 2.15 kg) of 3.3 g/10
min, and was obtained at a vyield of 48.5 g/h.
[0270]
The physical properties are shown in Table 2.
[(0271]
[Comparative Example 2]

Production of Ethylene-l-Butene Copolymer H

An ethylene-l-butene copolymer H was obtained in the same

manner as in Comparative Example 1 except for changing the

polymerization temperature to 110°C, and the feed rate per hour
of hexane to 1.81 L/h, 1-butene to 45 g/h, hydrogen to 0.3 NL/h,
[dimethyl (t-butylamide) (tetramethyl-n5-cyclopentadienyl}sila
neltitanium dichloride to 0.0003 mmol/h and

triphenylcarbenium(tetrakispentafluorophenyl)borate to 0.003
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[dimethyl(t-butylamide)(tetramethyl-r5-cyclopentadienyl)sila ne]titqnium
dichloride to bis (1, 3-dimethylcyclopentadienyl) zirconium dichloride at
0.02 20 mmol/h, and the 11
tr|phenylcarben|um(tetraklspentafluorophenyl)borate toa
methylaluminoxane-toluene solution at 1.0 mmol/h. [0290] The _
ethylene-I-octene copolymer N as obtained above had _115 a density of
mmo 868 kg/m3 and an MFR (load of 2.16 kg) of 0.5 g/10 min, gnd was
_ obtained at a yield of 60.0 g/h. [0291] The physical properties are shown
rozimpTable 2. Y TU pE, ONW \r~uINtiti xCm~0GINO WiC N U O N
N[mWiWN O xN

The ethylene-l-butene copolymer H as cbtained above_had
a density of 906 kg/m’ and an MFR (load of 2.15 kg) of 1.2 g/10
min, and was obtained at a yield of 44.5 g/h.
[0273]

The physical properties are shown in Table 2.
(62743
iComparative Example 3]

Production of Ethylene-1-Butene Copolymer I

An ethylene-l-butene copolymer I was obtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 130°C, the feed rate per hour of
hexane to 1.82 L/h, 1-butene to 35 g/h and hydrogen to 0.7 NL/h,
the
[dimethyl(t—butylamide)(tetramethylmnS—cyclopentadienyl)sila
neltitanium dichloride to
racbdimethylsilyleneubis{1—(2mmethyl~4~phenyl—1uindenyl)}zir
conium dichloride at 0.0001 mmol/h, the
triphenylcarbenium{tetrakispentafluorophenyl)borate ' to
methylaluminoxane-toluene solution at 0.05mmol/h, and the feed
rate per hour of triiscbutylaluminum to 1.0 mmol/h.

(0275}

The ethylene-l-butene copolymer I as obtained above had



10

15

20

I T.WNCNCav\tONd;uOO, N[ImmOIONO xvWi0 W
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a density of 870 kg/m’ and an MFR (load of 2.15 kg) of 1.2 g/10
min, and was obtained at a yield of 45.4 g/h.
[0z2786]
The physical properties are shown in Table 2.
F0277]
[Comparative Example 4]

Production of Ethylene-1-Butene Copolymer J

An ethylene-l-butene copolymer J was obtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 80°C, and the feed rate per hour
of hexane to 1.48 L/h, 1-butene to 240 g/h, hydrogen to 0.8 NL/h,
[dimethyl (t-butylamide) (tetramethyl-n5-cyclopentadienyl)sila
neltitanium dichloride to 0.0002 mmol/h and
triphenylcarbenium({tetrakispentafluorophenyl)borate to 0.002
mmol/h.

(02781

The ethylene~l-butene copolymer J as obtained above had
a density of 859 kg/nﬁ.and an MFR (load of 2.15 kg) of 0.26 g/i0
min and was obtained at a yield of 62.1 g/h.

[0279]

The physical properties are shown in Table 2.

[0280]
[Comparative Example 5]

Producticn of Ethylene-1-Butene Copolymer K
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An ethylene~l-butene copolymer K was obtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 110°C, and the feed rate per hour
of hexane to 1.48 L/h, l-butene to 240 g/h, hydrogen to 0.7 NL/h,
[dimethyl(t—butylamide)(tetramethyl—nS-cyclopentadienyl)siia
neltitanium dichloride to 0.0003 mmol/h and

triphenylcarbenium(tetrakispentafluorophenyl)borate to 0.003

mmol/h.
102811
The ethylene-l-butene copolymer K as obtained above had
a density of 861 kg/m’ and an MFR (load of 2.15 kg) of 2.8 g/10
min, and was obtained at a yield of 42.7 g/h.
[0282]
The physical properties are shown in Table 2.
[0283]
(Comparative Example 6]

Production of Ethylene-1-Butene Copolymer L

An ethylene-l-butene copolymer L was cbtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 80°C, the feed rate per hour of
hexane to 0.86 L/h, 1-butene to 600 g/h and hydrogen to 0.1 NL/h,
the
[dimethyl(t—butylamide)(tetramethyl—n5—cyclopentadienyl)sila

neltitanium dichloride to
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ON. y0lUO.eO.00~N!w~vt_bx jco\ r~_.~tia~al\aOHOHO ai a
a3Nu UUOWs~pO~uviOC'N.INCMmWWNP FlaaNUO a
NXJNWOMNaxOWWLW%EﬂNCNNNCOONVNMINa
$'Nyf~O am WmNWOlaxuoww U>t0\~ 4-0C NC

bis{l,3-dimethylcyclopentadienyl)zirconium dichloride at 0.03
mmol/h, N the
triphenylcarbenium(tetrakispentaflucrophenyl)borate to a
methylaluminoxane~tcluene solution at 1.5 mmol/h, and the feed
rate per hour of triiscbutylaluminum toc 1.0 mmol/h.
[0284)]

The ethylene-l-butene copolymer L as obtained above had
a density of 861 kg/nﬁ and an MFR {load of 2.15 kg} of 0.54 g/10
min and was obtained at a yield of 60.1 g/h.
[0285]

The physical properties are shown in Table 2.
[ozgel
[Comparative Example 7]

Production cf Ethylene-1-Octene Copolymer M

An ethylene-l-octene copolymer M was obtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 150°C, the feed rate per hour of
hexane to 1.55 L/h, the l1-butene to l-octene at 240 g/h, the feed
rate per hour of hydrogen to 0.1 NL/h, the
[dimethyl (t-butylamide) (tetramethyl-nb-cyclopentadienyl)sila
neltitanium dichloride TO
rac-dimethylsilylene-bis{1l-(2-methyl-4-phenyl-l-indenyl) }zir
conium dichloride at 0.003 rmmol/h, the

triphenylcarbenium(tetrakispentaflucrophenyl)borate to a
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methylaluminoxane-toluene solution at 0.15 mmol/h, and the feed
rate per hour of triiscbutylaluminum to 1.0 mmol/h.
[0287)

The ethylene-l-octene copolymer M as obtained above had
a density of 870 kg/m’ and an MFR (load of 2.15 kg) of 1.2 g/10
min and was obtained at a yield of 76.2 g/h.
[0288]

The physical properties are shown in Table 2.
[0289]
[Comparative Example 8]

Production of Ethylene~1-Octene Copolymer N

An ethylene-l-octene copolymer N was obtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 75°C, the feed rate per hcur of
hexane to 1.4 L/h, l1-octene to 350 g/h and hydrogen to 0.1 NL/h,
the
[dimethyl(t—butylamide)(tetramethyl—n5~cyclopentadienyl)sila
neltitanium dichloride to
bis(l, 3-dimethylcyclopentadienyl)zirconium dichloride at 0.02
mmol/h, and the
triphenylcarbenium(tetrakispentafluorophenyl)borate to a
methylaluminoxane-toluene solution at 1.0 mmol/h.

[0280]

The ethylene-l-octene copolymer N as obtained above had
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a density of 862 kg/m’ and an MFR (load of 2.16 kg) of 0.5 g/10

min, and was obtained at a yield of 60.0 g/h.

[0291]

The physical properties are shown in Table 2.
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A mixture composed of 100 parts by weight of the ethylene- 1-butene
copolymer A obtained in Example 1, 3.0 parts 5 by weight of zinc oxide,
0.7 part by weight of dicumylperoxide (DCP), 0.1 part by weight (as the
TAIC content) of triallylisocyanurate (TAIC) (Trade name: M-60 (the
content%mg ATCTig609%4) T manufactured by Nippon Kesel Chemical Co. ,

[0293]

Ltd. ) and™%.Zparts by weight of azodicarbonamide were kneaded by 10 a
fad ml e .
roll at a|rofl| stirféle temperatdre|of 120C for 10 minutes, and then the
: 0 W0 N Y . .
kneade xtgre fvasmolded-into a sheet shape. [0295] The resulting
I IR .
sheet wg filledin apress mold,|and pressurized and heated under the
conditions-efapressure-0f+-15-150 kg/cm2 and a temperature of 155C for
. 1] . . .
30 minutes tc;}ob‘tam a primary crosslinked foamed product. The size of
this pres$ %m ﬂdﬁﬂag 15.mm in thickness, 150 mm in length and 200 mm
in widt a[;@fgfé@]; 20 INext)the_primary crosslinked foamed product was
subjected to the:compression molding under the conditions of a pressure
of 150 Kd/cm? and 4 temperature of 155C for 10 minutes to obtain a
secondﬁyo:rls§ inked foamed product. The size of the resulting
second ‘myui:razsﬁ inked fgcglneg product was 119 15 mm in thickness, 160
mm in length argw?m O:mum;in Width. 10297] Then, the specific gravity,
compressian Set| tear
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strength, Asker C hardness and impact resilience of the 5 secondary
crosslinked foamed product were measured by the methods. The results
are shown in Table 3. [0298] In addlit'ioép, the MFR of the crosslinked
foamed product was tried to measure under a load of 2.16 kg at 190C,
but the 10 crosslinked foamed product had no fluidity. That is, the
crosslinked foamed product had an MFR of 0.01 g/10 min or less. [0299]
[Example 8] A secondary crosslinked foamed product was prepared in i5
[ O#eidame manner as in Example 7 except for using 100 parts by weight of
the ethylene-l-butene copolymer B obtained in Example 2 instead of 100
[Epang by welight of the ethylene-l-butene copolymer A and changing the
amount of azodicarbonamide from 5.2 parts by weight to 4.8 parts by
weight. Thieghysical20vpeopeatties fof thé Geqomndasy dresshirkesfoaméd the
product were measured and the results are shown in Table 3. [0300] In
et ayditisA theMERIGT Beccrbssiinked foamed product wastried to3. 0 parts
~ measure under a load of 2.16 kg at 190C, but the 120 crosslinked foamed
oY predadt haf nefluidiy. iTisat 18, the ardsslinkezlifoamed producthakarsx 1 de
MFR of less than 0.01 g/10 min. [0301]
(DCP}, 0.1 part by weight (as the TAIC content) of

triallylisoccyanurate (TAIC) (Trade name: M-60 (the content of
TAIC is 60%), manufactured by Nippon Kasei Chemical Co., Ltd.}
and 5.2 parts by weight of azodicarbonamide were kneaded by
a roll at a roll surface temperature of 120°C for 10 minutes,
and then the kneaded mixture was molded into a sheet shape.
[0295]

The resulting sheet was filled in a press mold, and

pressurized and heated under the conditions of a pressure of

150 kg/cm® and a temperature of 155°C for 30 minutes to obtain
a primary crosslinked foamed product. The size of this press
mold was 15 mm in thickness, 150 mm in length and 200 mm in
width.
[0296]

Next, the primary crosslinked foamed product was
subjected to the compression molding under the conditions of
a pressure of 150 kg/cm® and a temperature of 155°C for 10
minutes to obtain a secondary crosslinked foamed product. The

size of the resulting secondary creosslinked foamed product was
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5 [Example 9] A secondary crosslinked foamed product was prepared in
the same manner as in Example 7 except for using 100 parts by weight of
the ethylene-1-butene copolymer Dltg%tained in Example 4 instead of 100
parts by weight of the ethylene-I-butérie 10 copolymer A. The physical
properties of the secondary crosslinked foamed product were measured
and the results are shown in Table 3. [0302] In addition, the MFR of the
crosslinked foamed product 15 was tried to measure under a load of 2.16
15 kgrat 190€; bukthes srosshokes:foamed-product:had ne fluidity: Thatis: r .
the crosslinked foamed product had an MFR of less than 0.01 g/10 min.
[03@803] 20 [Example 10] A secondary crosslinked foamed product was
prepared in the same manner as in Example 7 except for using 100 parts

by wEight of theethyleneiatienecopolymer E obtained ix Example ,5 tear
instead of 100 parts by weight of the ethylene-I-butene 121 copolymer A.
st Theqhysicalgrepertiesiof thesecondary dresslinked foamed praduetsr  the
were measured and the results are shown in Table 3. [0304] 5 In
seadditionythe:MBERIof the: drosSshimiat] foamed producte measured by the
methods. The results are shown in Table 3.
[0298]
In addition, the MFR cof the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 190°C, but the

crosslinked foamed product had neo fluidity. That is, the

crosslinked foamed product had an MFR of 0.01 g/10 min or less.

(0289]
[Example 8]

A secondary crosslinked foamed product was prepared in
the same manner as in Example 7 except for using 100 parts by
weightcﬁftheethylene—l—buteneCOpolymerisobtainedjjlExample
2 instead of 100 parts by weight of the ethylene-l-butene
copolymer A and changing the amount of azodicarbonamide from
5.2 parts by weight to 4.8 parts by weight. The physical
properties of the secondary crosslinked foamed product were
measured and the results are shown in Table 3.

{03007}
In addition, the MFR of the crosslinked foamed product

was tried to measure under a load of 2.16 kg at 190°C, but the
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was tried to measure under a load of 2.16 kg at 190C, but the crosslinked
foamed product had no fluidity. That is, the crosslinked foamed product
had an MFR of less than 0.01 g/10 £an. 10 [0305] [Comparative Example
9] A secondary crosslinked foame& product was prepared in the same
manner as in Example 7 except for using 100 parts by weight of the
ethylene-1-butene copolymer G obtained in 15 Comparative Example 1
instead of 100 parts by weight of the ethylene-1-butene copolymer A and
crchangimiettie umount ob azadicarkonamide fram £ 24parts mpweight 1o 4.he
8 parts by weight. The physical properties of the secondary crosslinked
criearhéed kprbdictwere messured land the resultsare shewatinTable3. 2010
[0306] In addition, the MFR of the crosslinked foamed product was tried
ming measure under a load of 2.16 kg at 1900C, but the crosslinked foamed
product had no fluidity. That is, the crosslinked foamed product had an
[CMER of less than 0.01 g/10 122 min. [0307] [Comparative Example 10] A
secondary crosslinked foamed product was prepared in 5 the same
{ Eysanmler aslin Example 7 except for using 100 parts by weight of the
ethylene-I-butene copolymer H obtained in
A secondary crosslinked foamed product was prepared in

the same manner as in Example 7 except for using 100 parts by
welight of the ethylene-l-butene copolymer Dobtained in Example
4 instead of 100 parts by weight of the ethylene~l-butene
copolymer A. The physical properties of the secondary
crosslinked foamed product were measured and the results are
shown in Table 3.

[0302]

In addition, the MFR of the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 130°C, but the
crosslinked foamed product had no fluidity. That is, the
crossliinked foamed product had an MFR of less than 0.01 g/10
min.

[0303]

[Example 10]

A secondary crosslinked foamed product was prepared in
the same manner as in Example 7 except for using 100 parts by
welght of the ethylene-octene copolymer E obtained in Example

5 instead of 100 parts by weight of the ethylene-l-butene
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Comparative Example 2 instead of 100 parts by weight of the

ethylene-I-butene copolymer A and changing the amount of

azodicarbonamide from 5. 2 parts by weight to 4.8 parts by weight. 10 The

physical properties of the secondary crosslinked foamed product were

measured and the results are shown in Table 3. [0308] In addition, the

MFR of the crosslinked foamed product was tried to measure under a

load of 2.16 kg at 190C, but the 15 crosslinked foamed product had no
CoRGiditysThatis, theltrosstihlved foaimed product had an MFRref less thania ry

0.01 g/20 min. [0309] [Comparative Example 11] 20 A secondary
CTeRsslinkefobpretepradied was preparet ins the:samednahaerasints are

Example 7 except for using 100 parts by weight of the ethylene-I-butene
shegigolymel fbbtaired in Comparative Example 3 instead of 100 parts by

weight of the ethylene-I-butene copolymer A and changing the amount of
{0494 lazodicarbonamide from 5.2 parts by weight to 4 .8 parts by weight.

The physical properties of the secondary crosslinked foamed product

were fheastitéd apd thé restiifRans shbwndir Tablel 3.k {0310} Suechdditichict

the MFR of the crosslinked foamed product was tried to measure under a
waRdd-orsl 16k ak $00€, butite arosdlihked foanfed produdtiadnoout the

fluidity. That is, the
crosslinked foamed product had no fluidity. That is, the

crosslinked foamed product had an MFR of less than 0.01 g/10
min.
[G305]
[Comparative Example 9]

A secondary crosslinked foamed product was prepared in
the same manner as in Example 7 except for using 100 parts by

weight of the ethylene-l-butene copolymer G obtained in

}..J.

Comparative Example 1 instead of 100 parts by weight of the
ethylene-l-butene copolymer A and changing the amount of
azodicarbonamidefrcm15.2partskmrweighttx)4.8partsknfweight.
The physical properties of the secondary crosslinked foamed
product were measured and the results are shown in Table 3.
[0306]

In addition, the MFR of the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 190°C, but the
crosslinked foamed product had no fluidity. That is, the

crosslinked foamed product had an MFR of less than 0.01 g/10
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crosslinked foamed product had an MFR of less than 0.01 g/10 min. 10
[0311] [Comparative Example 12] A secondary crosslinked foamed
product was prepared in the sameimanner as in Example 7 except for
using 100 parts by weight of the ethylene-I-butene copolymer L obtained
in 15 Comparative Example 6 instead of 100 parts by weight of the
ethylene-I-butene copolymer A and changing the amount of
. azodicarbonamide from 5.2 parts by weight to 4.8 parts by weight. The
™1 Bhysical properties of the secondary crosslinked foamed product were
measured and the results are shown in Table 3. 20 [0312] In addition, the
[ORMER of the crosslinked foamed product was tried to measure under a
load of 2.16 kg at 190C, but the crosslinked foamed product had no
[CAtRRY FratSs thaBrossitked foamed product had an MFR of less than
0.01 g/10 124 min. [0313]ag\cliélomparative Example 13] A secondary ‘
cross%nﬁ@&%%jééi ProaGctwaGrpHEaTT P SsrhetRgnR&cESRed in
h Example 7 except for using 100 parts by weight of the ethylene-1-octene
Bopdl Mt bhtaftied i a@r%n@e%&%ﬁ%efﬂhgféé&laf 166 sty Py

weight of the ethylene-l-butene copolymer A and _changing the amount of
WELQQZ of the ﬂmhylene—l—bgtgne copolymeg g obtained in

Comparative Example 2 instead of 100 parts by weight of the
ethylene-l-butene copolymer A and changing the amount of
azodlcarbonamide from 5.2 parts by weight to 4.8 parts by weight.
The physical properties of the secondary crosslinked foamed
product were measured and the results are shown in Table 3.
(0308}

In addition, the MFR of the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 190°C, but the
crosslinked foamed product had no fluidity. That is, the
crosslinked foamed product had an MFR of less than 0.01 g/10
min.

[0309]
[Comparative Example 11]

A se;ondary cresslinked feamed product was prepared in
the same manner as in Example 7 exce@t for using 100 parts by
weight of the ethylene-l-butene copolymer I obtained in
Comparative Example 3 instead of 100 parts by weight of the

ethylene-l-butene copolymer A and changing the amount of
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azodicarbonamide from 5.2 parts by weight to 4.8 parts by weight. 10 The
physical properties of the secondary crosslinked foamed product were
measured and the results are showg igTabIe 3. [0314] In addition, the
MFR of the crosslinked foamed pro fict was tried to measure under a
load of 2.16 kg at 190C, but the 15 crosslinked foamed product had no
fluidity. That is, the crosslinked foamed product had an MFR of less than
0.01¢g/20 min.a)MH~0r(VMW aOOW Jm4timao Y~"WN.i

azHQ dhrboma@imdNil dth ©.H Nad N 0@ dioh Niols sM 4 b 5.CM fhn: .
~O OW

The physical properties of the secondary crosslinked foamed

product were measured and the results are shown in Table 3.

[0310]

In addition, the MFR of the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 190°C, but the
crosslinked foamed product had no fluidity. That is, the
crosslinked foamed product had an MFR of less than 0.01 g/10
min.

[0311]
[Comparative Example 12]

A secondary crosslinked foamed product was prepared in
the same manner as in Example 7 except for using 100 parts by
welght o©f the ethylene-l-butene copolymer L obtained in
Comparative Example 6 instead of 100 parts by weight of the
ethylene-l-butene copolymer A and changing the amount of
azodicarbonamide from 5.2 parts by weight to 4.8 parts by weight.
The physical properties of the secondary crosslinked foamed
product were measured and the results are shown in Table 3.
(03121

Iﬁ addition, the MFR of the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 190°C, but the
crosslinked foamed product had no fluidity. That is, the

crosslinked foamed product had an MFR of less than 0.01 g/10
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min.
(03133
(Comparative Example 13]

A secondary crosslinked foamed product was prepared in
the same manner as in Example 7 except for using 100 parts by
weight of the ethylene-l-octene copolymer M obtained in
Comparative Example 7 instead of 100 parts by weight of the
ethylene-i-butene copolymer A and changing the amount of
azodicarbonamide from 5.2 parts by weight tc 4.8 parts by weight.
The physical properties of the secondary crosslinked foamed
product were measured and the results are shown in Table 3.
(03143

In addition, the MFR of the crosslinked foamed product
was tried to measure under a load of 2.16 kg at 190°C, but the
crossiinked foamed product had no fluidity. That is, the
crosslinked foamed product had an MFR of less than 0.01 g/10

min.
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CNO CHOCd WR.-A126 [0316] [Example 11] Production of
Ethylene-l-Butene Copolymer O Copolymerization of ethylene and
1-butene was carried 5 out continuP_JZ,l%Iy at a polymerization temperature
of 1100C by using a stainless steel polymerization vessel (stirring rotation
number=500 rpm) having a substantial internal volume of 1 L and a
stirring blade in a completely filled state. The copolymerization reaction
was carried out by continuously 10 supplying hexane at 1.32 L/h, ethylene
[03i5%6 g/h, 1-butene at 210 g/h, hydrogen at 0.1 NL/h,
bis(p-tolyl)methylene(cyclopentadienyl)
{Exrm@l4 717,10,10-octamethyl-1,2,3,4,7,8,9,10-octahydrodi
benzo(b,h)-fluorenyl) zirconium dichloride at 0.00035 mmol/h, 15 a tailor
P gitigetmethyidlumiioxapetekaie sohutiondFrddemame: TMAO-341)
manufactured by Toso Finechem Corporation at 0.18 mmol/h in terms of
alumintpPandsdisslsutyatumifuat atyL.enmmolth fromthersidesabthearried
polymerization vessel to the liquid phase, so that the polymerization
Cuprésuiite WasrAaintained sl 8@rMPaG] Furthenpe hexanesolfitibhidfc by
the continuously obtained ethylene-l-butene copolymer was stored in a
USKBRIing dftim;-ase dfethainebwascaddatktoithe solutiorvat@2 MLz asrring

rotation number=500 rpm) having a substantial internal volume
of 1 L and a stirring blade in a completely filled state. The
copolymerization reaction was carried out by continucusly
supplying hexane at 1.32 L/h, ethylene at 56 g/h, l-butene at
210 g/h, hydrogen at 0.1 NL/h,
bis(p—tolyl)methylene(cyciopentadienyl)

(1,1,4,4,7,7,10,10—0ctamethyl~1,2,3,4,7,8,9,10~octahydrodi
benzo (b, h)-fluorenyl) zirconium dichloride at 0.00035 mmol/h,
a tailor made methylaluminoxane/hexane solution (Trade name:
TMAO~341) manufactured by Toso Finechem Corporation at 0.18
mmol/h in terms of aluminum and triisobutylaluminum at 1.0
mmolﬂlfxmnthesideoffﬂuapolymerizationvesseltx>theliquid
phase, so that the polymerization pressure was maintained at
3.8 MPaG. Further, a hexane solution of tHhe continuously
obtained ethylene-l-butene copolymer was stored in a holding
drum, and methancl was added to the solution at 0.2 mL/h as
a catalyst deactivating agent to terminate the polymerization.

[0317]
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a catalyst deactivating agent to terminate the polymerization. [0317] 127
The hexane solution of the resulting ethylene-I-butene copolymer was
taken out every one hour and the p%(r)?u}ner was precipitated from the
polymerization solution in 2L of methanol, and the precipitate was dried at
130C for 10 hours under vacuum 5 to obtain an ethylene-I-butene
copolymer 0. [0318] The ethylene-I-butene copolymer O as obtained
above was obtained at a yield of 62.0 g/h, and had a density of 0.860
g/cm3anchan MR {loadtof 2h16 kg-atsl 90G).0f0.48 ¢i1@ Miant0 anputene
Mw/Mn of 2.1, an MFR,0/MFR2.16 of 6.5 and a content of vinyl groups of
cop0G/perrl 06G: carbratams. [0329) [Comparative Ixample 14b1 yner was
Preparation of Catalyst Solution 15 Into a glass flask fully purged with
praitiqgenagas] 6:.63nmy ofhis (he3d-dimethyleyolopentadienyl) zikcoRigfhancl ,
dichloride was added, and 1. 57 mL of a toluene solution of
anghethylamemoxane: (ALy 813 mimadlA1) darid 243 o 0f toluene were futbetun
added to obtain a catalyst solution. 20 [0320] Production of
to Edplene-|-Buterien@opalymer iRuThe atmogphieradnr astainless steel
autoclave having a substantial internal volume of 2 L was fully replaced
[0 with!

The ethylene-l-butene copolymer C as obtained above was
obtained at a yield of 62.0 g/h, and had a density of 0.860
g/cm’ and an MFR (load of 2.16 kg at 190°C) of 0.48 g/10 min,
an Mw/Mn of 2.1, an MFR;;/MFR; :¢ of 6.5 and a content of vinyl
groups ¢f 0.06 per 1000 carbon atoms.

[0319]
[Comparative Example 14]

Preparation of Catalyst Solution

Into a glass flask fully purged with nitrogen gas, 0.63
mg of bis{l,3-dimethylcyclopentadienyl)zirconium dichloride
was added, and 1.57 mL of a toluene solution of methylaminoxane
{AL; 0.13 mmol/L} and 2.43 mlL of toluene were further added
to obtain a catalyst solution.

[0320]

Production of Ethylene-1-Butene Copolymer P

The atmosphere in a stainless steel autoclave having a
substantial internal volume of 2 L was fully replaced with

nitregen and then the autoclave was charged with 912 mL of
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nitrogen and then the autoclave was charged with 912 mL of 128 hexane,
320 mL of 1-butene and 0 mL of hydrogen and the temperature in the
system was increased to 80C. Subseguently, polymerization was started
by injecting 0.9 mmol of triisobutylaluminum and2.0mL of the catalyst
solution (0.0005 5 mmol as Zr) as prepared above into the system with
ethylene. Thereatfter, the total pressure therein was kept at 8. 0 kg/cm2-G
by continuous supply of ethylene so as to perform the polymerization at
hegptefor 36 iftites [0321P UG TRe paifmEriZatiorrWas stoppedrby andinghe
a small amount of ethanol to the system, and then unreacted ethylene
LeRRETAIrgEa. TThe R stitihgeBblitet Bolatier RS- imfiersed i abargehently,
excessive amount of methanol to precipitate a polymer. The polymer was
PojgEReteéd by Mitratitis and e fitsred Polymier B was dried ofermigistl  of
under a reduced pressure to obtain an ethylene-l-butene copolymer P.
CT I3 UhE SthylBhR b alMe cBpbilyRier Peas dbanéd dtioveTHan 40- 0005
density of 0.861 g/cm3 and an MFR (load of 2.16 kg at 190C) 20 of 0.50

MG ¢ i f an MWAVIREOF 55 SHPRIER EO/MFRDE 670T6: 0 arieh & BoRtent bene -
vinyl groups of 0.05 per 1000 carbon atoms. [0323] [Example 12] By )
Th eyt rolls the YthylenesisiteRe Ctipoiier @S kept at 8.0 kg/cm’-G

by continuous supply of ethylene so as to perform the
polymerization at 80°C for 30 minutes.
[0321]

The polymerization was stopped by adding 2 small amount
of ethanol to the system, and then unreacted ethylene was purged.
The resulting pelymer solution was immersed in a largely
excessive amount of methanol to precipitate a polymer. The
polymer was recovered by filtration, and the filtered polymer
was dried overnight under a reduced pressure to obtain an
ethylene-l-butene copolymer P.

[0322]

The éthylene—l—butene copolymer P as obtained above had
a density of 0.861 g/cm’ and an MFR (load of 2.16 kg at 190°C)
of 0.50 g/10 min, an Mw/Mn of 2.0, an MFR:10/MFR; 1¢ of 6.0 and
a content of vinyl groups of 0.05 per 1000 carbon atoms.
103231
[Example 12]

By using two rolls, the ethylene-l-butene copolymer 0O
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129 obtained in Example 11 was melt-mixed with an ethylenic copolymer
rubber 1 (an ethylene-propylene-ethyl idenenorbornene copolymer rubber
manufactured by Mitsui Chemicals irbc , Trade name: EPT 3045, 5
ethylene content: 68 mol%, diene coiitent: 6molo, ML1,44 (100C) : 45) in
a proportion of 35 parts by mass of the ethylene-l-butene copolymer 0 to
65 parts by mass of the ethylenic copolymer rubber 1, and 2 parts by
mass of DCP (dicumylperoxide, manufactured by Kayaku Akuzo
ob Catperation) wesefusther blendeds1Onanrkmek-rmixedbased0n the tafakn :
100 parts by mass of the ethylene-I-butene copolymer 0 and the ethylenic
ccpopatymer rubber 1 to obtainuaisesinous composition.1Thereafter, the  (an
resinous composition was subjected to thermal molding in a press
etmolding machid sekat:1G00 loid30mintbes-to-okiainckpa pressrsheetbbe r
with a thickness of 2 mm. The physical properties of the press sheet were
mameasutetand ithye Xeésudtsiarehsholvereibs Tabte. 4. 03243 [Example 48] 2045,
A resinous composition was prepared to produce a press sheet in the
etkamermanrier astin EXamplé 12iéxceptfon setting dhecise, ratiq of the o °c) -
ethylene-I-butene copolymer 0 to the ethylenic copolymer rubber 1 at the
45 ratio of fethyplenedlebutén@s gopohysnier A ethylénic eopolyymenrtabbebutens
1)=50 parts by 130
copolymer O to 65 parts by mass of the ethylenic copclymer

rubber 1, and 2 parts by mass of DCP (dicumylperoxide,
manufactured by Kayaku Akuzo Corporation) were further blended
and melt-mixed based on the total 100 parts by mass of the
ethylene-l-butene copolymer O and the ethylenic copolymer
rubber 1 to obtain a resinous composition. Thereafter, the
resinous composition was subjected to thermal molding in a
press melding machine set at 160°C for 30 minutes to obtain
& press sheet with a thickness of 2mm. The physical properties
of the press sheet were measured and the results are shown in
Table 4.

[0324]

[Example 13]

A resinous composition was prepared to produce a press
sheet in the same manner as in Example 12 except.for setting
the use ratio of the ethylene-l-butene copolymer O to the
ethylenic copolymer rubber 1 at the ratio of (ethylene~l-~butene

copolymer O)/(ethylenic copolymer rubber 1)=50 parts by
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mass/SO parts by mass. The physical properties of the press sheet were
measured and the results are shown in Table 4. [0325] [Example 141 S A
resinous composition was prepared tgcproduce a press sheet in the same
manner as in Example 12 except for setting the use ratio of the
ethylene-1-butene copolymer O to the ethylenic copolymer rubber 1 at the
ratio of (ethylene-1-butene copolymer O)/(ethylenic copolymer rubber
1)=50 parts by 10 mass/50 parts by mass and further changing the
ma phathdambaine YofBEP-to Thartsisyirabsibaere ohite ofal 109 press
parts by mass of the ethylene-I-butene copolymer 0 and the ethylenic
ShEgholyMER ritsiset i ShePpIs sicat properidsofithe presashdat Weksle 4.
measured and the results are shown in Table 4. 15 [0326] [Comparative
[0 %%éllnple 15] A resinous composition was prepared to produce a press
sheet in the same manner as in Example 12 except for using the
[EEfiiRerfe-Fhutene copolymer P obtained in Comparative Example 20 14
instead of the ethylene-1-butene copolymer 0. The physical properties of
the pfess Siet WereTHBASured Ahdhe resERs: a7 showiFiRcRatte @, Press

LOSZ? [Comparative Examples 16 to 18] 131 A resinous composition
Shmﬁé 8p5&§j&?&%dﬁ%@%§ﬁm§% in Example 12 except for setting

the use ratic of the ethylene-l-butene copolymer O to the
ethyleniccopolymerrubber}_atiﬂmaratiocﬂf(ethylenewlmbutene
copolymer 0}/ (ethylenic copolymer rubber 1}=50 parts by
mass/50 parts by mass and further changing the blending amount
of DCP to 1.6 parts by mass based on the total 100 parts by
mass of the ethylene-l-butene copolymer O and the ethylenic
copolymer rubber 1. The physical properties of the press sheet
were measured and the results are shown in Table 4.

rozz2e]

[Comparative Example 15]

A resinous composition was prepared to produce a press
sheet in the same manner as in Example 12 except for using the
ethylene~l-butene copolymer P obtained in Comparative Example
14 instead of the ethylene-l-butene copolymer O. The physical
p:operties of the press sheet were measured and the results
are shown in Table 4.

{03273

[(Comparative Examples 16 to 18]



sheet in the same manner as in Comparative Example 15 except for
changing the use ratio of the ethylene-1-butene copolymer P to the
ethylemic copolymer rubber 1 to th?gsihown in Table 5 4. The physical
properties of the press sheet were nieasured and the results are shown in
Table4.vm tiNvmMO”M~Nr NONNJOIOOIfl ocOY UW mrN
O00O0O ~y~NfiNOIOON ~Of+ OWNIfl-OMMfm NaONM
romolO UW-IN HNOWOOMM O

A resinous compesition was prepared to produce a press
sheet in the same manner as in Comparative Example 15 except
for changing the use ratic of the ethylene-l-butene copolymer
P to the ethylemic copolymer rubber 1 to that shown in Table
4. The physical properties of the press sheet were measured

and the results are shown in Table 4.
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Oo00000i0)030U-~wwN 133 [03291 [Example 15] 50 parts by
mass of the ethylene-I-butene copolymer O obtained in Example 11, 50
parts by mass of a polypropylene 5 (an isotactic block polypropylene
which is a propylene-ethylene block copolymer, melting point (Tm) : 160C,
LORAER (load of 2.16 kg, 230C): 0.5 g/10 min, ethylene content: 10 mass%,
n-decane soluble content: 12 mass%) and 0.4 part by mass of DCP
[EX@/RErIpetdxide, manufactured by Kayaku Akuzo

50 parts by mass of the ethylene-l-butene copolymer O
obtained in Example 11, 50 parts by mass of a polypropylene
(an isotactic block polypropylene which is a
propylene-ethylene block copolymer, melting point (Tm): 160°C,
MFR (load of 2.16 kg, 230°C): 0.5 ¢g/10 min, ethylene content:
10 mass%, n-decane soluble content: 12 mass%) and 0.4 part by
mass of DCP (dicumylpercoxide, manufactured by Kayaku Akuzo
Corporaticn) were sufficiently mixed in a Henschel mixer, and
then the mixture was subjected to dynamic heat treatment using
a twin-screw extruder (TEX 30 mm) under the fellowing
conditions to prepare a thermoplastic elastomer.

Dynamic Heat Treatment Conditions: Temperature Setting
Cl/C2/C3/C4/C5/C6/CT/CR/CY/C10/D=140/140/160/180/190/200/2
00/210/220/220/200 [°C],

Lxtruder Rotation Speed: 280 rpm, and

Extrusion Amount: 10 kg/h

Thereafter, the prepared thermoplastic elastomer was
subjected to thermal molding in a press molding machine set
at 190°C for 4 minutes to obtain a press sheet with a thickness
of 2 mm. The individual items were measured and the results
are shown in Table 5.

(03301
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10 Corporation) were sufficiently mixed in a Henschel mixer, and then the
mixture was subjected to dynamic heat treatment using a twin-screw
extruder (TEX 30 mm) under the fo I%vging conditions to prepare a
thermoplastic elastomer. Dynamic Héat Treatment Conditions:
Temperature Setting 15
C1/C2/C3/C4/C5/C6/C7/C8/C9/C10/D=140/140/160/180/190/200/2
00/210/220/220/200 [C], Extruder Rotation Speed: 280 rpm, and
[ EEstrmsion Wrhount: 10 kg/h Thereafter, the prepared thermoplastic
elastomer was 20 subjected to thermal molding in a press molding
machinélsetratl30C: for 4 minutes4a obiaiva pressesheet witha8in a press
thickness of 2 mm. The individual items were measured and the results
shaed showniia Fable 5040330] 34 {Exampte16] Athermeplastic elastomer4 o
was prepared to obtain a press sheet in the same manner as in Example
pa1sexceptfor usihg 402 fdrts byirhasBiof payaffinroilf@We90:d by Idemitsy
manufactured by Idemitsu 5 Kosan Co., Ltd., kinetic viscosity at 40C: 95.5
Ko gstiin Grdditiohtd 50 phitts by imassiof thes capolymer 0 50 park$ by mass) in
of the polypropylene and 0.4 part by mass of DCP. The physical
2d@idperties of tHe presssHeetwere measired andthemeesulls afé shownsinb y
Table 5. 10 [0331]

mass of the polypropylene and 0.4 part by mass of DCP. The
physical properties of the press sheet were measured and the
results are shown in Table 5.

[C331]

[Comparative Example 19]

A thermoplastic elastomer was prepared to obtain a press
sheet in the same manner as in Example 15 except for using an
ethylenic copolymer rubber 2 {ethylene content: 80 mol%, diene
content: 3.8 mol%, MLisg {(100°C): 70) instead of the
ethylene-l-butene copolymer O. The physical properties of the
press sheet were measured and the results are shown in Table
5.

103327

[Comparative Example 20]

A thermoplastic elastomer was prepared to obtain a press

sheet in the same manner as in Example 16 except for using the
ethylenic copolymer rubber 2 (ethylene content: 80 mol%, diene

content: 3.8 mol%, MLy (100°CYy: 70) instead of the



[Comparative Example 19] A thermoplastic elastomer was prepared to

obtain a press sheet in the same manner as in Example 15 except for

using an ethylenic copolymer rubb 53 (ethylene content: 80 mol%, diene

15 content: 3.8 mol%, MLi+4 (1OOC§: 0) instead of the ethylene-1-butene

copolymer 0. The physical properties of the press sheet were measured

and the results are shown in Table 5. [0332] 20 [Comparative Example

20] A thermoplastic elastomer was prepared to obtain a press sheet in
etthelsame m@m@mﬁﬁam@‘&m.exm &ﬁjd§ﬂlgath%)ﬁ@)égﬁ|§es of the

copolymer rubber 2 (ethylene content: 80 mol%, diene content: 3.8 mol%,
priis+41(2eACYKSHY) instead of the: 135t athylenes I-but £ne capolymerOrable

The physical properties of the press sheet were measured and the results
S.are showninTable S.C) f{NOOOOQ bQLUtoOox UW CY)
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“ION>UHI.c>7PalLL ai0 MSZuMrOWW O H 137 Industrial
Applicability [0334] Since the ethylenic copolymer (A) of the pr(_esent
invention is excellent in crosslinkin %rpperties, it may be 5 suitably used
for the various applications of a molded article in which excellent heat_
resistance and hardness are required. [0335] In addltl_on, thg ethyler_nc
copolymer of the present invention may be blended with various resins to
produce a 10 resinous composition having improved crosslinking
Ingroplenties] ahdhe resulting resinous composition may be used to
produce various kinds of molded articles without any I|m|tat|(_)n. [0_336]
[ OPRé first ethylenic copolymer composition of the present 15 invention may
be used for foam molding, and the resulting foamed moldec_i article may
be suitablgused)dor exampte; ias footwedrypatts sgeh as midsales, fimatent
soles, soles and the like. [0337]
invention is excellent in crosslinking properties, it may be
suitably used for the various applications of a molded article
in which excellent heat resistance and hardness are required.
[0335]

In addition, the ethylenic copolymer of the present
invention may be blended with various resins to produce a
resinouscompositionhavingimprovedcnrwslinkingprOperties,
and the resulting resinous composition may be used to produce
various kinds of molded articles without any limitation.
[0336]

The first ethylenic copolymer composition of the present
invention may be used for foam molding, and the resulting foamed
molded article may be suitably used, for example, as footwear
parts such as midsoles, inner soles, soles and the like.
[0337]

Since the second ethylenic copolymer composition of the
present invention is excellent in balance between weather
stability and mechanical strength, it is suitable for an
application such as an electric wire coating material and the

like, and is suitable to produce an electric wire coating

material which 1is a molded article obtained from <the



Since the second ethylenic copolymer composition of the 20 present
invention is excellent in balance between weather stability and
mechanical strength, it is suitable for an application such as an electric
wire coating material and the like, antfis suitable to produce an electric
wire coating material which is a molded article obtained from the 138
composition and an electric wire provided with an electric wire sheath.
[0338] The thermoplastic elastomer of the present invention may 5 be :

cowisielyi usechas-an Alternative 1o-ERDM. for. exaypple..may.be used asa ;.o
raw material of automotive interior and exterior parts. 139 CLAIMS 1. An

shethylenic copolymer (A) comprising copolymerizing only ethylene and an
a-olefin having 3 to 20 carbon atoms, and 5 satisfying the following

[ oreg@irements (a), (b) and (c): (a) a vinyl-group content per 1000 carbon
atoms being 0.06 to 1, as measured by infrared absorption spectroscopy,

(b) a MFRL1BMIR.18deiRg:8.8 OF dessy and (6)adensity being 085010 1
0.910 g/cm3. 10 2. The ethylenic copolymer (A) according to claim 1,

pewhedain sthesethiyienie copobuner(A) further satigiesdhe following. | may be

used as a raw material of automotive interior and exterior

parts.
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requirement (d): (d) the melt flow rate (MFR, ASTM D1238) at 190C under
15 a load of 2.16 kg being 0.01 to 200 g/10 min. 3. An ethylenic copolymer
composition comprising the ethylenic copolymer (A) according to claim 1
or 2 and an ethylene-polar monome opolymer (B1) in a proportion of
100 20 to 20 parts by mass of (A) and 0 to 80 parts by mass of (B1)
(provided that the total of (A) and (B1) is 100 parts by mass) . 4. The
ethylenic copolymer composition according to claim 3, wherein a radical
generator (C) is contained in the rapges40 of 0.1 to 2.0 parts by mass
based on the total 100 parts by mass of the ethylenic copolymer (A) and
the ethylene-polar monomer copolymer (B1). 5 S. The ethylenic
copolymer composition according to claim 3 or 4, wherein the radical

1. generator(C)is eontainesn thesangea pf 8dxie:2.Q PAHS by Rass,and & nq
foaming agent (D) in the range of 0.1 to 30 parts by mass based on the

onlotak 109 1 pars Hydnassof she ethylpaic cegolymer {A) anddbe 40oms, and
ethylene-polar monomer copolymer (Bl). 6. A foamed molded article

satompyising hieing obtained by aresslinkingfeaming of thesgthylgnic ¢ .
copolymer composition according to any of claims 3 to 5. 15 7. A foamed
molded article copiprising.eing obtainecd by laninating-atayes composed
of one or more kinds of raw

0.06 to 1, as measured by infrared absorption spectroscopy,

{b) a MFR;3/MFRy.1¢ being 8.5 or less, and

(c) a density being 0.850 to 0.910 g/cm’.

z2. The ethylenic copolymer (A) according to claiml, wherein
the ethylenic copolymer (A) further satisfies the fellowing
reguirement {d):

{d} the melt flow rate (MFR, ASTM D1238) at 190°C under

a load of 2.16 kg being 0.01 to 200 g/10 min.

3. An ethylenic copolymer composition comprising the
ethylenic copeolymer (A) according to claim 1 or 2 and an
ethylene~polar monomer copolymer (B1l) in a properticon of 100
to 20 parts by mass of (A) and 0 to 80 parts by mass of (BR1)

{provided that the total of {A) and (R1) is 100 parts by mass) .

4. The ethylenic copolymer composition according to claim

3, wherein a radical generator (C) is contained in the range
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materials selected from the group consisting of polyolefin, polyurethane,

rubber, leather and artificial leather and the 20 foamed molded article

according to claim 6. 8. The foamed molded article according to claim 6 or

7, wherein the foamed molded artiélé§s footwear parts. 141 9. The

foamed molded article according to claim 8, wherein the footwear parts

are midsoles, inner soles or soles. 10. A method for producing a foamed

molded article, S comprising crosslinking foaming of the ethylenic
o£CoRalymer compasiian secording inaotolaims 3 {a 8, 11, pnelnod.

for producing a foamed molded article, comprising steps o crossh%ﬁlng
maﬁQﬁ_”cHEg of thesethylenic é%‘%&ﬂ%@fﬂ%&co@@os&% _%%Fé)r%'gggqgﬁqg—ofolar

claims 3 to 5 and compression molding of the resulting foamed pro uét
mod3mAR etndeniccepolymer composition comprising the ethylenic

copolymer (A) according to claim 1 or 2 and an 15 ethylene-a-olefin

having 3 to 20 carbon atoms-non-conjugated polyene copolymer (B2)

having a content of a constitutional unit derived from ethylene in the

5. rangerpkS01e 5% by reelec anea-cenipntef - gonstifutional un) Qg{dv@f’a im

from non-conjugated polyene in the range of 0.01 to 30% by mole

3 ¢provided that the tolal of the-ganstitutional ypit deyived from ethylene, the,

constitutional unit derived from an a-olefin having 3 to 20 carbon atoms
rangd the contert®f they ganstitutiopal et dedved from nonzconiugatedn, 5y
polyene is
the range of 0.1 to 30 parts by mass based on the total 100

parts by mass of the ethylenic copolymer (A) and the

ethylene~pclar monomer copolymer {B1).

6. A foamed molded article comprising being obtained by
crosslinking foaming of the ethylenic copolymer composition

according to any of claims 3 to 5.

7. A feocamed molded article comprising being obtained by
laminating a layer composed of one or more kinds of raw
materials selected from the group consisting of polyeclefin,
polyurethane, ‘rubber, leather and artificial leather and the

foamed molded article according to claim 6.

8. The foamed molded article according to claim 6 or 7,

wherein the foamed molded article is footwear parts.
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100% by mole) in a proportion of 100 to 31 parts by mass of 142 (A) and
0 to 69 parts by mass of (B2) (provided that the total of (A) and (B2) is
100 parts by mass). 13. The ethylenic copolymer composition according to
claim 5 12, wherein an inorganic fillef s contained in the range of 1 to
250 parts by mass based on the total 100 parts by mass of the ethylenic
copolymer (A) and the ethylene-a-olefin having 3 to 20 carbon
atoms-non-conjugated polyene copolymer (B2). 10 14. The ethylenic

5 .COpolx{mer@9&&%&%&@%&0@@&&@3&8&%8&@ W@eégié‘i%r%d‘%%edrm

generator (C) is contained in the range of 0.1 to 15 parts by mass base

chen thestelal 100parts; bymass altheathylenic copglymer (A) apd the
ethylene-a-olefin having 3 to 20 carbon atoms-non-conjugated 15
polyene copolymer (B2). 15. The ethylenic copolymer composition

according to any of claims 12 to 14, wherein a Mooney viscosity (ML14)

1 0af therethidenesa-olefia having:3 to 24 carbon gtamsenop:oniugated 20, | .
polyene copolymer (B2) at 100C is in the range of 10 to 300. 16. A ’

compldediargclecomprising hgingnhtaingd fromthe ethy '%EQPQQQBS&ymer

composition according to any of claims 12 to 15. 143 17. The molded
coarfioleiacrending 46 epimql & whareindhe .molded articlg is obtained by

crosslinking the ethylenic copolymer composition.
11, A method for producing a foamed molded article,
comprising steps of crosslinking foaming of the ethylenic
copolymer composition according to any of claims 3 to 5 and

compression molding of the resulting foamed product.

1z, An  ethylenic copolymer compesition comprising the
ethylenic copolymer (A) according to claim 1 or 2 and an
ethylene-a-olefin having 3 to 20 carbon atoms-non-conjugated
polyene copolymer (B2} having a content of a constitutional
unit derived from ethylene in the range of 50 to B85% by mole
and a content of a constitutional unit derived from
non-conjugated polyene in the range of 0.01 to 30% by mole
(provided that the total of the constitutional unit derived
fronzethylen@,tﬂmacomstitutional.unit;derived:ﬁromaﬂluwolefin
having 3 to 20 carbon atoms and the content of the
constitutional unit derived from non-conjugated polyene is

100% by mole) in a proportion of 100 to 31 parts by mass of
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5 18. The molded article according to claim 16 or 17, wherein the molded
article is an electric wire coating material or an electric wire sheath. 10
19. An electric wire comprising beir\;\%&ovided with an electric wire
coating material and/or an electric sheath composed of the m_o_Ided
article according to claim 18. 20. A thermoplastic elastomer comprising
being obtained by 15 dynamically crosslinking a mixture containing 10 to
99 parts by mass of the ethylenic copolymer (A) according to claim 1 or 2

(rand 99 to L partby.mass of acysialline @%ytwap?!ygaeftﬁ%@ “he total
(provided that the total of (A) and (B3) is 100 parts by mass)

of (A) and (B2) is 100 parts by mass).

13. The ethylenic copolymer composition according to claim
12, wherein an inorganic filler is contained in the range of
1 to 250 parts by mass based on the total 100 parts by mass
of*theethylenicgopolymer {A) and the ethylene-oa-olefin having

3 to 20 carbon atoms-non-conjugated polyene copolymer (B2).

14. The ethylenic copolymer composition according to claim
12 or 13, wherein a radical generator (C) is contained in the
range of 0.1 to 15 parts by mass based on the total 100 parts
by mass of the ethylenic copolymer (A) and the
ethylene~o-olefin having 3 to 20 carbon atoms-non-conjugated

polyene copolymer (B2).

i5. The ethylenic copolymer composition according to any of
claims 12 to 14, wherein a Mooney viscosity (MLiw) of the
ethylene-a-clefin having 3 to 20 carbon atoms-non-cenjugated

pclyene copolymer (B2} at 100°C is in the range of 10 to 300.

16. A molded article comprising being obtained from the
ethylenic copolymer composition according to any of claims 12

to 15.



10

143

7. The molded article according to claim 16, wherein the
molded article is obtained by crosslinking the ethylenic

copolymer composition.

18. The molded article according to claim 16 or 17, wherein
the molded article is an electric wire coating material or an

electric wire sheath.

15. An electric wire comprising being provided with an
electric wire coating material and/or an electric wire sheath

composed of the molded article according to claim 18.

20. A thermoplastic elastomer comprising being cbtained by
dynamically crosslinking a mixture containing 10 to 99 parts
by mass of the ethylenic copolymer (A) according to claim 1
orZiand90tx>1partbynmsscﬁfacrystallinepropylenicpolymer
(B3) (provided that the total of (A) and (B3) is 100 parts by

mass).



