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1 DESCRI PTI ON ETHYLENI C COPCLYMER, COWPCSI TI ON
CONTAI Nl NG THE COPOLYMER AND USE THERECF 5 Techni ca
Field [ 0001] The present invention relates to
an ethylenic copolyner, a conposition containing the
copol yner and their use. Mre 10 specifically, the
present invention relates to a novel ethylenic

copol yner conposed of only ethylene and an a-olefin
and havi ng excel | ent BE®SBIPTARNNg properties, a
conmposition containing the copolynmer and to use

t hereof. 15 Background of the Invention [0002]

An et hyl ene-a-ol efin copol ymer. has been

ETHYL@NYGH¢®9®@YMNRU&ﬁﬁwﬁésIY@bNOééN@RE¥tﬁétTﬁﬁsco§899§iR AND

20For exanple, since a crosslinked foaned product

usi ng an et hyl ene- a- o&di H?? ﬁ#yner is highin

nmechani cal strength and is g wei ght and fl exi bl e,

it is used for interior and exterior materials for

construction, autonotive parts such as door glass run

channel s and the |ike, packaging materials, daily 2
TechmecessFi¢kd, and others. Here, since a

non- crossl i nked foamed product is weight-reduced but
(00013 low in nmechanical strength, when it is used for

the applications as descri bed above, the nechanica

SUFRNGLRRAE PAGRNLTRIOVRY A% SHBI gStind A eI NI o,
a composition containing the copolymer and their use. More

specifically, the present invention relates to a novel ethylenic

copolymer composed of only ethylene and an a-oclefin and having

excellent cross-linking properties, a composition containing

the copolymer and to use thereof.

Background of the Invention
(00027

An ethylene-a-oclefin copolymer has been conventionally
used for wvarious applications.
[0003]

For example, since a crosslinked foamed product using an
ethylene-a-olefin copolymer is high in mechanical strength and
is lightweight and flexible, it is used for interior and exterior
materials for construction, automotive parts such as door glass

run channels and the 1like, packaging materials, daily
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5 crosslinking reaction to bond nol ecul ar chains in
the foanmed product. [0004] In addition, the
crosslinked foamed product 2of a resin is al so used
for footwears or footwear parts, for exanple, soles
10 (mai nly, mdsoles) of sports shoes or the |ike.
The reason is that it is required for footwears or

r parts .to have _a _condition in which the r
necer BELTERT AT S Thlo. Soneenanlioa st TRngt T ahusked foaned
rebound resilience high enough to inhibit deformation
produghssdv by brgeteratdde afd I inindhaineskesrengsd, when
15 conditions. [0005] It is w dely known that
it  igr osskdnkiear f cheedaprbiost $ook etdyldenenibad abetaie the
copol ynmers are conventionally used for shoe sol es.

mechdlIEN Br's t Sdmeen Hies Herss it oaRd BRAdUELS, 2 20o5in o
whi ch are nol ded using the ethylené-vinyl acefate

r jtion, hav high specific .gravity
croa OURLITE HEQTERSh: L0 o8 Bl 2RO M oamec
for shoe soles, there is a problemthat the soles are

Prody@avy and conpressed by | ong-term use and the
nmechani cal strength such as rebound resilience and

[0004he like is 3

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 required 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
composition, have a high specific gravity and a high compression
set, when used, for example, for shoe soles, there is a problem
that the soles are heavy and compressedknfloﬁg—ternluse and the

mechanical strength such as rebound resilience and the like is
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| osi ng. [0006] In Patent Docunents 1 and 2,

there are described inventions, respectively,

relating to a crosslinked foaned product using an 5

et hyl ene-a-ol efin copol yner and a crosslinked foaned

product using a m xture of an ethylene-vinyl acetate

copol yner and an et hyl ene-a-ol efin copol yner.

However, these inventions inprove |ow specific

%ﬁavity properties and | ow conpressi on set
roperties, but do not provide sufficient

[0 %brfornance. In 10 addition, in Patent Docunent 3,
there is described an ethyl ene--ol efin-specific
MonPebanugai ol & enend andene €6 paly A8 cr HoM@V@fverddi ons,
becones clear fromthe studies of the present

respd S it ' J r

R A L e ]

consi stent _quality. 15 and having a |l qw specific

thy e e ot ERsF esarlon Sde5eedf Roropmeg product

. reason, there is a demand for the appearance of a

USING gafed i cuwdt aml e hadesiestwdnty g uad g tat ambovdwiney s&and an
| ow specific gravity and a | ow conpressi on set (CS)

ethylanmc-an-eltdifylrenecasol ehén. copoliywereand &8he@BPOSinkic®R ions
havi ng hi gh crosslinking properties which may 20 be

imprdieedolospt B £ PEAGLEE ] Of pgogé}&f@?%ﬁ(éi PEQAUGH rdésgé):pczll set

In addition, the present applicant has propose
resi c sition contalni.ng an ethyl ene-a--olefin
pmpeé:(;e%(ﬁ%yneo?nggngoann%% hi/)f‘-gmgecﬁﬁbq%erﬁbIB%Fff’gI@@nce - In
. Patent Docunment 4). Wien the 4 resin conposition is
additjory admh PARSTHt eMOAUYEHt cat i disHe elisct desowillbed an

it is disclosed that the resin conposition is nore
ethylexeeld-ente i im batenitel bet neer cuedtiyart acesi ¢ Byxeee andandom
nmechani cal strength, conpared to the case where a
copoleaRal.y "EbweRRE3 ANGedBna setth W8N RIORYCRe IR v £ the
rubber is used as a raw material for coating an

losi

lect ti e r | e, P t Docunent
pressfieh RS (LD AN £o PPSAC Eolm R B e

Stand_the alﬁnce bet ween at her resistance and nechani cal
MOt h RAREH e AeSTHCORFOSNT oNLFE qraedd Stentwapality
coat i ng. 10[0008%_ On the other hand, an

and hay ety M éorherepl betdrevdltasaoder liow ggepréssion set (CS).
autonotive parts, industrial machine parts,

For tlel eatawonir, ahdrel esta Hemdadi £6r paid sppbUirkdicBIf a foamed
materials and the like as an alternative of a

produ&ﬂhﬁﬂﬂﬁé%%sﬁ%QQﬁﬁ:%gggfrﬁEwm§H§5§Pg%1?o%%ﬁ%ﬁﬁ%ﬂgzgggvity

a material having ent tensi stre
reaki ng el ongati on d rubber el asticity. For
=nd a o A $15 120 RRGWH T har e o1 ST 6100 St figPalymer
| ow-t enperature property and tensile strength, which
and a icompgiHidhic: &8 Vddgpai el siess hivbhnemiaraities which may
vul cani zed rubber, is produced by the use of a
be used for the production of the foamed product.
[00607]
In addition, the present appiicant has proposed a resin

composition containing an ethylene-o-olefin copolymer and an

ethylenic copolymer rubber (see Patent Document 4). When the
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20 conposition containing a crystalline polyolefin
resin and an et hyl ene-a-ol efi n-non-conj ugat ed pol yene
copol yt her tubber preparedgqusing a netall ocene

catal yst (see patent Docunment 6). However, there has
been a demand for the appearance of a thernoplastic
el ast oner capabl e of producing a nolded article 5

. th i mre_excell ent in bal ance betwee chani ca
resid R R SEgHHERL STcR o7 oher FEL el ongat Cof e an
the like. Patent Docunent 1: Japanese Patent _
electiniyt Wdder oht L& @i epbasre. L0 1HG114Ti s Ramasrition is more
Docunent 2: Japanese Patent Lai d-Cpen Publication No.
excelldn2(06406 1Rartenbe Decenent aBhedapantstaPat eid mechanical
Lai d- Open Publication No. H11-5818 Pat ent

t refPOUTRMmdk r clBRRN@SR Bakeninkakds Queh, PubL i calion NG, 4
> relOZOOG-S%%?éG Pat ent Docunent 5? Japaﬁ%ge Pat ent g an
8-127680_ Pat ent Docunent

i d- Pub] i Lon . HO

Ethy%%{éj%%e\"sle at%%%n%alr “Ypen PubfTeatt oh N material for
H09- 12790 15 Discl osure of the Invention Problens to
coating &3 e§Chy ICh¥irRvEAPFORXPUDDS} ARE objlernt dloaumeent 5) .

present invention is to provide a novel 20 o
Howevwstthy aelerbhek efrincopehynerh&x teldredemandeross | i Kioag ance
properties.ln addition, another object of the present
between weather resistance and mechanical strength when the
resin composition is used for wire coating.
[06008]

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-u-olefin-noén-conjugated polyene copolyHér = fubbebr =

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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invention is to provide a foanmed nolded article wth
consistent quality and having a | ow specific gravity
and a | ow conpression set éCED, which is suitable for
footwear parts or the [ikey an 6 ethylenic copolyner
conposi tion capable of producing the foaned product
and footwear parts conposed of the foaned nol ded
article . In addition, a further another object of

that the fesellcelNent 1N Hal ahQ: P LA 12 RSN %ﬁcstrength
copol ymer conposition which is suitable for electric

i [ or . ' a . s_excellent jn balance
and ?&géaﬁég%wékﬁﬁwa%gé?é%gﬁ%eggﬁ gﬁg%ﬂgn?%gltéFrgﬁg?h,
Pat %?d an electric_wre coating material and an electric
atenf (RPIHERth WisitRpameset kgt enf cPeppbryhepn Laid-Open No.
conposition. Furthernore, another object of the

HO9-Hles®ht invention is to provide a 10 thernopl astic
el astonmer that is suitably used as an alternative of

Paterst \DJcaaRinzed :r ubhein abd capabl er.9f aPoedyCchRg1 8Pk dgdy, .
article excellent in bal ance between nmechani ca

H11-8id8npgth and toughness such as tensile el ongation or
the l1ke. 15 Means to- Solve the Problens [0010] An
mer (A) of the present invention is a

Pat d?lw | enic cggol | _
€ oﬁ%i%ﬂltc NMpOSRPYTS o 3t St hybehe-@pRn afvlal brefipan No.
having 3 to 20 carbon atoms, characterized by
H11-5848i sfying the foll owi ng 20requirements (a), (b) and

(c): -(a) a vinyl-group content per 1000 carbon atons

Patenits DRcRfch® 1. aap@asiy athdynt N4 aqashabspnpiiOfcion No.
spectroscopy, (b) a MFRLO/MFR2.16 is 8.5 or less, and

2006-0@p18gdensity is 0.850 to 0.910 g/ cnSB.

Patent Document 5: Japanese Patent Laid-Open Publication No.
HO08-127680
Patent Document 6: Japanese Patent Laid-Open Publication No.

H09-12790

Disclcsure of the Invention
Problems to be Solved by the Invention
[0009]

An object of the present.invention is to provide a novel
ethylene-a-oclefin 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 compression

set (C38), which is suitable for footwear . parts or the like, an
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7 [0011] Such an ethylenic copolymer (A) of the
present invention further preferably satisfies the

foll owi ng requirenent (d); (d) the nmelt. flow
rate (MFR, ASTM D1238) at ¥0C under a | oad 5of 2.16
kg is 0.01 to 200 g/10 m n. [0012] A first

et hyl eni ¢ copol yner conposition of the present
invention is characterized by containing the

ethy@%ﬂlke&‘é;‘}o Pgrﬁ’@i )EE?{ AN A aRa8h By P?ﬁ'o‘?ﬂ{cﬁrn A& amed

copo yner a proportion 10 of 100 to 20 parts

A d 0 to 80
prodifisrgid fpo F§ érifg?la%% PRRORE§ sk FarTe Ao AT A icle-
s 100 parts by mass). [0013] The first ethylenic
In agd@bbigiera dONFdEt iBP et IR mcds et T18 PRYERR | opvention

preferably contains a radical generator (C) in the
is tangecoidd. int ccPhPlpai ts dopoinsserbasetbosit hent ghdkh is
100 parts by nmass of the ethylenic copolynmer (A and

suithBgeefhylang-1ol an, mnerRr ;¢ePak ks 16K andnds %xsccéllent
preferably contains the rad|cal generator (C) in the

mass_an d a foam
in bEEERTe Hgrhicen REH e 6P 10 E e 30 TS By Aaed Fenath,
based on the total 100 parts by mass of the ethylenlc
and gppbpyhBLC(Arar@AHERTAYE Bl FoIhRR foifsiferic wire sheath
copolymer (81). [0014] B characterized in that it is
usingbt e ed thyy lamoss| iqugalgynfeoamoogpots ittherf.i r stfurthermore,
et hyl eni c copol yner conposition of the present

anoth8¥erdd-enc The forped,ymided antkekecal 1he Ryesedlide a
i nvention |s preferably conposed by |am nating a

thermggfasg qxnne?Qﬁugfls 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 fThe 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 carbon atoms, characterized by satisfying the Zfollowing
reguirements (a), (b) and (c):

{a) a vinyl-group content per 1000 carbon atoms is (.06 to 1,
as measured by infrared absorption spectroscopy,
{(b) a MFR:9/MFR;.: i8 8.5 or less, and

(c) a density is 0.850 to 0.910 g/cm’.
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5 nore kinds of raw materials selected fromthe group
consi sting of polyol efin, polyurethane, rubber,

| eather and artificial |eather and a foamed nol ded
article obtained by crosslihking foam ng of the first
et hyl eni ¢ copol yner conposition of the present

i nvention. 10[ 0015] Preferably the foaned

nol ded article of the present invention is footwear

[oo1parts, and nore preferably the footwear parts are
m dsol es, inner soles or soles. [0016] 15A nethod for

produci ng the foanmed nolded article of the present .
noRRt o ?ib%ﬁﬁﬂ%ﬁn%ﬁﬁ%&%ﬁmﬁy o IFERiﬂﬁe?%%Ei%ﬁﬁ%ﬁtlon
the first ethylenic copolyner conposition of the
furtppesene IERabali 6aL 1607 <261 f aiddivtinen, radsl mesteod (d) ;
for producing the foaned nol ded article of the
(d) phesenttifMentizore i @rharsareniized )byt nebadi A8ded a load
step ofcrosslinking foam ng of the first ethylenic

of 2C0BOkYMRE GOBROSLL beR @f/1bheipy esent invention and a
step of conpression nol'ding of the resulting foaned

p oduct. 9 [0018] A second et hyl enic
[0015) ol ! c
copol ymer conposition of the present invention is
characterized by containing the ethylenic copol yner
(A BhtstancEinyeehe- 8oBPeVIE Thaneg s3 tiem @ fc ghisorp B sent
‘ at oms- non- conj ugat edpol yene copol yner (32) in which
invenheondst emtraft éhezeonst tdntbonahgutid e gRyi¥8dcidopBlymer
ethylene is 50 to 85% by nole and the content of the

(A) a@enshidiHy 100 - AHY i A=-COFY t .
) apol yene iys 0.0 toégg@gng)&;@r%m&éggﬁgﬁg? ﬁu*gﬁpgg)\ﬂogggtlon

t-he t | .of the canstitutiopal unit derived
of 1000 A BN ReRY e EInitit ArFoRaFo R (PHeYT i mass of
froman a-olefin having 3 to 20 carbon atons and the
(BL) d5ifint 151 L8 HRE CoHEH (1A foridle LRLALdef | GBd SeofB1) is 100
non- conj ugat ed polyene is 100% by nole) in a
partprigporason- of 100 to 31 parts by mass of (A) and O to
69 parts by mass of (32) (here, it is provided that
[0013]he total of (A) and 15(32) is 100 parts by nass).

The fi;st 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
ronomer copolymer (Bi), and also preferably contains the radical
generator (C) in the range of 0.1 to 2 0 parts by mass and a foaming
agent (D) in 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-polar moncmer copolymer (B1).

[0014]

A foamed molded article of the present invention is
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[ 0019] Such second et hyl eni ¢ copol yner
conposition of the present invention preferably
contains an inorganic filler in the range of 1 to 250
parts by nass, based on thestotal 100 parts by mass
20 of the ethylenic copolynmer (A) and the

et hyl ene-a-ol efin having 3 to 20 carbon

at ons- non- conj ugat ed pol yene copolyner (32). [0020]

char%lérttel}%rz’edt Ifﬁ %eaccoch Ehé/}!)i?gﬁﬁe O@P ngr ]1% QItSd Eggﬁlng of

e ran € 0
th SS bas d on the tot 100 parts b nmass of t he
® ethyfbn TRISOFrer PR mﬁ& tﬁ%mB?% Lffe. &0l &hFn Dresent
having 3 to 20 carbon atons-non-conjugated pol yene
1nve@(§9@|nyrre?‘h@ Bxames] @@2r]ed articleodddheipnesehe invention

second et hyl eni ¢ copol yner conposition of the present

is preventbon quierabby hasiaMioney Vi peosidnpd MDA ehe or
t he ethyl ene-a-olefin having 3 to 20 carbon

o L O S LSS S PR SRR e S 8o

£ arti .of th res |nven on i racterjzed |n,
of Pyl il Shaireann | Fobberondcothbrom Artificial

copol ymer conposition of the present invention and is
leathpsf apdbby fobrainegliisdhy rorisslst iafkiaigrachdetdndeniionking

copol ymer conposition. [0023] Such a nolded article
foamdhgt b& phesaitrstNeiHyDenis poebeyably campelseelitinC of the

Wire coating material or an electric wre
presshgatvdheighectric wire of the present invention is

[0015]

Preferably the foamed molded article of the present
invéntion is footwear parts, and more preferably the footwear
parts are midscles, 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 presen£
invention.

[0017]

In'addition, the method for preducing the foamed molded
article of the present invention is characterized by inclﬁding'
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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20 characterized in that it is provided with an
electric wre coating material and/or an electric
wi re sheath conposed of the nolded article of the
present invention. [0024] 911 characterized in that
it is obtained by dynam cally crosslinking a m xture
containing 10 to 99 parts by mass of the ethylenic
copolymer (A) and 90 to 1 part by mass of a
(ooi1grystalline propylenic polynmer (B3) (provided that
the total of (A) and (B3) is 100 parts 5 by mass)

Effect of.t Nt i T hyd eni
SR CAIGE The DRSS e o ray o The present
) sujtably used for various cros slinkin nn&ding
inverfebaids Fia t%?lﬁ?aﬁyv?wvéb?bﬁ%t@@n%gﬁhy QRYC jcopolymer
excel l ent in crosslinking properties, and when used
(A) foandcress| igtkivigeieantanbef anf obawdngr oduct thaviiAg garbon
| ow specific gravity and a | ow conpression set is

atom$¥siucesh IS 0026l 1Thed t6sb 1 ¢hby| @ )Ci 8apGIH®ERe content
conposition of the present invention is suitable for

of tﬁ%@éﬁﬁ%%nﬁ%ﬂ%i?%ﬁ%&%%ﬂ%%é &l &gmy, gss
by mole and the content of the constitutional unit derived from
non-conjugated polyene is 0.01 to 30% by mole (here, it is
provided that the total of the constitutionél unit derived from
ethylene, the constitutional unit derived from an a-clefin
having 3 to 20 carbon atoms and the content of the constitutional
tnit 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 prbvided 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-c-olefin having
3 to 20 carbon atoms—non-conjugated polyene copolymer (BZ2).
[0020]

Further, the second ethylenic copolymer composition of the

present invention preferably also contains a radical generator



10

15

20

of the present invention has a | ow specific gravity,
an excel l ent 20 nechani cal strength and a | ow
conpression set, it may be suitably wused for various
applications, and it is als0 preferably used to
produce a foanmed nol ded article lamnated with
various raw materials and naybe suitably used
especially as footwear parts such as mdsol es, inner
I the | The .footwear, 12 parts. of
() FRE8 S M8 8e LY B R RRiRe  Pereel Phnenfrtotal
100 nmechani cal strength and have a small conpression set,
FIF i PEuMERS| e0F o NS0l Bt et @R Gl §08PLeP6Rt s{Bhoasd the
and the like. [0027] 5In addition, since the second
ethyédepytenpéeopohpméngc Gnposi2tl eremfort e qursesent-conjugated
invention is suitable for crosslinking nolding and
polyehe eesuliyinBg mebded article is excellent in
properties such as flexibility, heat resistance,
[oozeat her resistance and the like, it is used for
various 10 applications as a raw material in place of
| ene-di ene rubber), .and a nol ded

EP (igh ] ene-prop |
ar 17 @ 4G mdt1% 956 5h EPDM P60 FED g compos : tion
produced at a |l ow cost. The second ethylenic

of thedpot yemt lcoepasion pnebérahey presseMoonmyent 00si sy (ML)
suitably used for the application of especially an 15

of etigetrigetnyIensoatbngrimat er hakial ansel egbri C 24 re carbon
sheath. Since the electric wire of the present

cvond LR A3y RSO0 B D Sl e EOPLLGy e

fro e se d et hyl eni c copol yner conposition of
rang?ﬁ%gki£§%ﬁt§$gventign, it ispexgellentnPn
flexibility, heat 20 resistance, weather resistance
[002%hd the Iike, and may be produced at a | ower cost
conpared to the case where it is obtained using EPDM
addmd heed icker i J0H28| 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 composition.

[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 én electric wire
coating mgterial and/or an electric wire sheath composed of the
molded article of the present invention.

[0024]

The thermoplastic elastomer of the present invention is
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13 which is an el astoner obtained by dynamcally
crosslinking a mxture contai ning the ethylenic
copolymer (A) of the present invention and a
crystalline propyl enic polyher, naybe produced at | ow
cost, is excellent in mechanical properties and may
be 5 used for various applications as in EPDM Bri ef
Description of the Drawings [0029] Fig.1l is a

charé&@ggﬁ%:&ﬁ i\ﬂ EWa%r&oé’“igg?ﬁ@lﬁggcﬂJ &gn%f‘é{éEYy ]cq:ossllnklng

measur enent range an Ive SDECI gravi

nmeasurenent . sites_(sho b asterlsks) on
o mi TP ACEORT A AN Bankd B J2APERIR & RS, Gina Repetipilenic
gravity measurenment range is set |n a range of 20 mm
copobyngpri@)i anard tecohpeatHhvmasisecf guer gt desl bfie tdyepylenic
flat surface of the foanmed nol ded sanple. 15 Best
polyibte Hor (Fastyiieg tAdt the #swentdfora] @A30]B3) is 100 parts
Herei nafter, the present invention wll be
by m§§§F|f|cally expl ai ned. 20[ 0031] <Et hyl eni c Copol yner
(A The ethyl enic copolymer (A) of the
present invention is a copol yner conposed of only
et hyl ene and an a-olefin having 3 to 20 carbon atons

and Freferably is a copolynmer conposed of 14
Effect of the Invention

[C025]

The ethylenic copolymer (A) of the present invention may
be suitably used for various crosslinking molding because it has
a high wvinyl-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 is suitablg fqr crossiinking foaming and a foamed
molded article may be meclded. Since the foamed molded article

cf the present invention has a low specific gravity, an excellent

‘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 especially as footwear parts

such as midsoles, inner soles, soles and the 1like. The footwear
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et hyl ene and an a-olefin having 3 to 10 carbon atons.
The a-olefin having 3 to 20 carbon atons, which is a
copol yreri zati on conponent, may be one kind al one, or
two or nore kinds. [0032] 57he type of the a-olefin
constituting the ethylenic copolynmer (A) is clear
fromthe type of a copol ynerization nononer in
produci ng the ethylenic copolymer (A . However, the

partkyBe ehet Beeent etweﬁ&@ﬁ gthyh eghe &@pgtwf%xéeyl&% in
identified, for exanp e, by nmeasuring the
gctna obt ai ned 10.b
meCh§|SEEHV|ngegggﬁgg? Fary 2007yt ¥O%Rr%?ﬁ§?%n?%t’ and are
copolymer in 1 m of hexachl orobutadiene in a sanple
Sulte‘eée wPthsalai BREEEL26F o6 mRARIdersAss medsurdrertike .
conditions of a tenperature of 120C, -a frequency of

[C0225. 05 MHz, a spectrumwi dth of 1500 Hz, a pul se
repeating time of 4.2 seconds and a 45 15

degs eeadil 8o dtdy e 6 PREC. sddoide PNBSRMNic  copolymer
|nvent|on the et hyl ene content of the ethylenic
imted but .is

| ar |
comp 8RB 56 b 3 By TS | ntCRELFOPAl  ConoEreRraRal o7

units, [0033 20The et hyl enic copol yner (A) of the
Crosyi gREhpY| ingh safl sties i Feliowmgded article is
requirenents (a) , (b) and (c) , and preferably
exceslautt angougberiseds sfuads ddef Faxtllwinl Ngy r egudt erentsstance,
(a), (b), (c) and (d) . (a) the vinyl-group content
weatRef 1QQQ @anken ahemsths Q406 t0:i, 1§-5u%§d”e§§ﬂr%rlous
by infrared absorption spectroscopy, (b) t

MFRR2, IS es the den it
appl{@é%g%%%mt oO"/o 910 g?lg‘“’ e def’lai (cil)nthél SFt 17w TEDY
te (MFR, ASTM D1238) at 190C under a load_ 5 of 2.16
Ethﬁkﬁeﬂ%‘@r%ﬁ_ﬁf%ﬂ%ﬂlﬁrﬂﬁo FiRper), and a molded article

alternative to an EPDM product may be produced at a low cost.
The second ethylenic copolymer compeosition of the present
invention is suitably used for the application of especially an
electricwire coatihg marterial or an electric wire sheath. Since
t:he electric wire of the present invention is provided with an
electric wire coating material and/orﬂelectric ttire sheath that
are formed from the second ethylenic copoclymer composition of
the p.resent 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.

[0028]

The thermoplastic elastomer of the present invention,
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[ 0034] Herei nafter, these requirenents will be
further explained. [0035] 10(a) Vinyl-Goup Content
The et hyl enic copol ymer (A) of the present invention
has a vinyl-group content EBom 0.06 to 1, preferably
fromO0.06 to 0.8, nore preferably from0.06 to 0.5
and furthernore preferably fromO0.06 to 0.2 per 1000
carbon atons. In the present invention, 15 the

whi c\ﬁ' '?Dél =9 @Yl s%%ﬂltee.tn toﬂﬂb PP lsl%}ge(ﬁyyrkafm% ?%}rg'd§§gf %%%%]T ing a

|n rared absorptlon spectro

n the . eni 0 A, vin ou IS
mixtyd e OPp SpT S aRt ChE BREVOGRHaEPPORTBSEopd yior Eoqraresent
ethylenlc copolynmer 20 (A) of the present invention
1nvem§léwm@m¢éhFrVﬁt@ﬂééskaﬁkpﬁglgpéﬁe@¢lﬁ®6be@ﬁuséeu@roduced
has a relatively high vinyl-group content, that is,
at 16w0603a,1i@eéxd@moeﬁarbﬁnmebhaﬁichDM§y@pertiebh&nd may be
et hyl eni c copol yner (A) has a vinyl-group content of
usedl 8k FRE-EoRES aﬂaBQQc%acﬁ%% af On®, gy Vi nyl -group
amount of a copolymer ~ 16 becones excessively | ar ge
and the crosslinkage or breakage of the polynmer main
chain easily excessively occurs during the hot

nol di ng processing, there may cause problens such as
BriefhBeggrintion Ph Peawdinrgfi ng and the |ike during
the nol ding 5-processing. [0037] I n addition,

[002Bh the present specification, the quantification of
the vinyl group may be typically performed by (1)

Prepari ngs a; M xgdmsanel Qfl‘é@o‘ NG, Rk WSV RNE fic gravity
contai ning 10 neither vinyl type unsaturated bond nor

i dene t n aturated ond_an
mea s e U R Ev ! T o G0 o SOt Ehem e s W ites
al ready known) and pre aring a calibration curve by
{showRirorAt AL EREY PR-E AbIErPIT PRCoredsuferemsrodfgdtdrawle-
(2) performng infrared absorption neasurenents for
Heref neheregsurignentgravity 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

[0030]

Hereinafter, the present invention will be specifically

~explained.

[C031]
<Ethylenic Copolymer (A)>

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

to 20 carbecn atoms and preferably is a copolymer composed of
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15 sanple and (3) calculating. Further, it is
confirmed that polyethylene contains neither vinyl
type unsaturated bond nor vinylidene type unsaturated
bond by the fact that no dtsorption band is observed
in the region between 1000 cm1 and 850 cm 1 by

i nfrared absorption neasurenents. Specifically, the
20 quantification of the vinyl group was carried out

ethyldns henfiolkhowtngl sBimeraWshgg 3arcd nfo argdbon atoms. The

spectrophotoneter FT-IR 350 Type manufactured by
- - i 8R. (HL - ( .
O e haRT At G S Ty P E e Pl yer ot g et zat don
com gﬁntainin neit her viayl té e unsat urat ed boni,nor
PRATY 1 &8 Y§peiunsabdr ateBehoid &g ©r more kinds.
1, 2- pol ybut adi ene (doubl e-bond anmount of which is
(00334 r eady known, BR830, 5 manufactured by JSR
Corporation) as a vinyl group type ol efin,
afpreoxt paeelof 5tpeofu-ealdt Sanplce swds idinghethé o etthg 1l enic
fourth deci mal place, and both of the sanples were
copo I yed ﬁ%‘Hﬂéﬁﬁf9f8haEh%3qW@%“%fh§nc%%%l merization
chl orof orm was evaporated to obtain a m xe sgﬁple.

An_ i.nfrared absorpti asuring film prepar ed
monortdh L BEPHECRT S S A6 By hLERaM g (Al - 180CSYSE - the
addi tion, the vinyl-group content in BR830 _
type paridtacraled ipyinsm %wgfﬂﬁﬂw\op%lm% By yrie ddepypified,
i nfrared absorption spectroscopy, Mlello nethod),
for eaadplsi oy mkbsurdnget hé AiC M epeaft rai oF lo- § ypel dobklad ned
bonds in the 1,2-polybutadi ene per 1000 carbon atomns
by udisfdinGal g1 88 eflindheppreaimhbes1hagongmyhe rdiahf et enic
nunbers of vinyl-type double bonds (n: vinyl content
0.carb j i the mi xing rati .
copo Bler oM oo, R REP e UBR PUES B B & MRS e wie
. changed, were subjected to 5-level infrared B
a dl%%%?ﬁt Pdn HeaBlr SHEIRT | T hBeASNGEMERth G te U5 tef a
1 to obtain 20 a conmon tangent |ine at the maxi num
tempegsitire pft ha0vieimiftnpaseng40of o2 8505 Milzl. a Brecommmidth
tangent |ine was used as abase |line, and the
of 13bsorbanae pid saf thepdeyibandin8lorcn pofsddwnad iyvhd a 45
group and the value Do of the base |line were read

degreUlpy W thegsh the Bhg§58$sszﬁ £60) 9&58ﬁ€2%§@§ﬁ%§0ﬂ@sthe

accurately read out a 18 mcroneter,

absor bance L = (%ﬁ-DQ% L of each sanple per, the,
ethylals Fﬁp%fﬁ'ssogf g k %gﬁalﬁasc%%$£ﬂF% ed®) THén, not

a relationship between the absorbance and the nunber
partigugr e limafrdisipe igoudnel byrdstP<? gr Apmicde Ly the total

represented to obtain a
constitutional units.
10033}

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 per 1000 carbon atoms is 0.06 to 1,
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5 calibration curve for the vinyl-group anount per
1000 carbon atons. [0039] For the sanple to be
neasured, an infrared abs%gti on neasuring filmwas
prepared by hot rolling a D)L was determined 10 in
t he same manner as descri bed above. The calibration
curve obtai ned above was used to cal cul ate the _
vi nyl - group anount per 1000 carbon atoms. [0040] (b)
as mpERIOLNFRY. 18fraB3tHeabshybéricn cepoitymercopd), of the
present invention has the ratio MFR10/ MFR216 of 8.5

(b) ©ohel easioprefriAMERRS. Q 0k Igess candemmr,e preferably
4.0 to 8.0. Here, MFRI 0 represents a nelt flowrate

1 Lk SHr at .190 nder. a | of 10 kg in
(e) é%éoggg%géyvn\;tghybg%ﬂ Ef2§8,§1§ngﬁl\c}f—nl?21%?c?epr esents a
It flow 20 rate (,g/10 m.n) measured at 19000 under
() 5% Gl o M e G (A RecOdinog Inbe heAGTRA (i 2881c & Load
[0041] 19 MFR10/ MFR216 value of 8.5 or less, it is
of Z2rtprkgented. Phatot RBOcopdPymen-has | ess | ong chain

branching. [0042] (c) Density 5The ethylenic
[003¢ppol ymer (A) of the present invention has

Hereinafter, these requirements will be further

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 from 0.06 to 0.5 and further more preferably

from0.06 to 0.2 per 1000 carbon atoms. Inthe 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 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 copolymer (A) has a vinyl-group content of 1 or more

per 1000 carbon atoms, the vinyl-group amcunt of a copolymer
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a density fromO0.850 to 0.910 g/cnB and preferably
from0.855 to 0.910 g/cnB. Further, the density of
the ethylenic copolynmer (A) of the present invention
is a value nmeasured at 23Clifn accordance with ASTM
D1505. 10[ 0043]

| ft hedensi tysati sfi est herange, t heet hyl eni ccopol yner
(A) is excellent in balance between the rigidity and

becds idadsiesisiatgstaRNaite Q0441 thd(dd) MWFRreakage of
The nmelt flow rate (MFR, ASTM D1238) at 190C under a

.the 8@%%& 1%&11‘1@cﬂ%r?featslle_l_j%lgége%rgj%eﬁg)glc lq?é(:{l@%llg(fg the hot

he“present invention’i's appropriately se
lo'ple endi ng on.the applications and is not_ particularly
MO-G504 t BACVBEE LY prietTrabMP ¥ r 6AEOCOPEPTNF gFrghors the
mn, nore preferably from0.1 to 100 g/ 10m n, further
Varipgrierprigt éfidhl. y, f lomolig tandOtiye 10ikenduespgcicakl yolding
preferably fromO0.1 to 25 g/10 m n and nost
progw=afierably fromO0.1 to 10 g/ 10 mn. [0045]
<Production Method of Ethylenic Copolyner (A)> 20
roo3gefin Polymerization Catalyst The ethylenic
copolynmer (A) of the present invention has the

roperties. and its.production nethod is not . .
Ba icﬁ%ﬁ?qr}’mtég. IﬂWeveP,retsﬁéLtet mMA%H lcation,  the
copol ymer (A) maybe produced, 5 for exanple, by
quandgdgdiSaraanz PAgt e hilrtene gsaup owe be tariecdd Ihperformed by
selected froma-olefins having 3 to 20 carbon atons
(1) iprefeeripresendeccef ol €f upingl ¥npolzathonesat ab}shining
conprised of the follow ng catal yst conponents [A]

resshlh By ypd gt LU s scott ot .
unsa[t_%géﬁ:]eo{ lg:ggéna%%l 1!:Q£gy)|l%b:1l1]tadiene (the vinyl—-group content
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 is 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™t by

infrared absorption measurements. Specifically, the

guantification of the vinyl group was carried out in the

"f61lowing manner using an infrared spectrophotometer FT-IR 350

Type manufactured by JASCO Corporation.
[0038]

By using, as standard samples, a powder of polyethylene
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[1] [0047] 15(In the formula [I], Mrepresents a
transition netal, p represents a valence of a
transition netal, X nay-bg%}he same or different from

- each other and each represents a hydrogen atom a
hal ogen atom or a hydrocarbon radical, RL and R2 may
be the sane or different fromeach other and each
represents a n-electron 20 conjugated |igand

(HI-2Bdrif Hat dd nesleMNaaed ,Queepifesentsdabgi vaieatPoRimer Co.,

radi cal crosslinking two n-el ectron conjugat ed

Ltd. )i gandsiRingndnB2thpr] BfimNy 1] edgle 008 skitn@a@kd bond nor

conmpounds sel ected from an organoal unm num oxy

, d-(h=1 - f ing an_5,ion .
winy EORYIC OB PR (SR 18, 2BaRa acione

ganoalumggm%gi gungs(b-S). [ 0048]

and_an already Kknown, BR830,

(doub e—bonél)r amount
manufactured by JSR Corporation) as a vinyl group type olefin,
approximately 5 g of each sample was weighed to the fourth decimal
place, and both of the samples were dissolved in chloroform at
23°C, and then the chloroform was evaporated to obtain a mixed
sample. Aninfrared absorption measuring filmwas prepared from
the mixed sample by hot rolling at 180°C. In addition, 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 numberé 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 L to ebtain
a common tangent line a-t the maximum point in the vicinity of
940 to 850 cm™'. The common tangent line was used’ as a base line,":
and the absorbance Dy 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 accu:rately read out by a
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The copol yneri zation may be carried out, for exanple,
by sol ution polynerization of ethylene and one or
nore kinds of 10 nononers §§Iected froma-ol efins at
a tenperature range of 0 o 200C i n the presence of
the ol efin polynerization catal yst under the
coexi stence of a solvent. [0049] However, the
et hyl eni ¢ copol yner (A) according to the 15 present
micremgenti omdraiibe Pyoelteatca PAbut &by-Di)nil aiff eracsf sample
the production nethod as long as the properties are
per et iwlitedihianeha@yber priepated, bdd WX Brub¥:céd. Then,
techni que of reactor bl ending, physical blending or

a reltiﬁéﬂ% %éﬁ%éﬂ‘?eﬂg &M%ﬁ?&eﬁ &F?%gravﬂ N the

a structure d erent fromt ornu

o-cat a 20 other than the catal yst conponent [ B]
viny 55 Rt el on swor o ki rad o1 r§bFgPEREE Lo obtain a
copol yners. [0050] Hereinafter, there will be further
cal iRsafi YMeI TR FRE hbkle P2nphegopupprackinidpesellédledarbon
froma-olefins having 3 to 20 carbon atons are

atoms.opol ynmeri zed in the presence of an olefin
pol ymeri zation catal yst containing the catal yst
[og3§pnponents [A] and [B]. 5[0051] Catal yst Conponent
[A] The catalyst conponent [A] is a crosslinked

n%tal It(flcenseample 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 amcunt per
1000 carbon atoms.
[0040]

{b) MFR10/MFR> 14

The ethylenic copolymer (A) of the present invention has
the ratio MFR10/MFRz 16 of 8.5 or less, preferably 8.0 or less and
more preferably 4.0 to 8.0. Here, MFRjy 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, i¢ represents a melt flow
rate (g/10 min) measured at 190°C under a load of 2.16 kg in
accordance with ASTM D1238.

[0041]
The ratio MFRy19/MFR2 16 15 an index cof the degree of long

chain branching of a copolymer. If a copolymer has an
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conmpound represented by the formula [I]. In the
formula [I], the transition netal represented by M
includes Zr, Ti, H, V, 10 No, Ta and Cr, preferred
transition metal is zr, Til8r H, and nore preferred
transition nmetal is Zr or Hf. [0052] In the
general fornmula [I], as the n-el ectron conjugated
ligand represented by R andR2, there may be
MFRi¢/MRR0Nedaduki gand . $5 otaviengs ,an M-y Ctapesd &di €0Ythat the
structure, an g-benzene structure, an
copollyie! gaephalLl qny) %ﬁﬁiﬁ%kﬁfﬁﬁﬁﬂ%ﬁﬁl ,
n-cyclooctatetraeng-structure, and ‘especially a
[0045bgand havi ng an n-cycl opent adi enyl structure is
preferred. The ligand having an n-cycl opent adi enyl
structure includes, for exanple, a 20
(c) PgBEASEnt adi enyl group, an indenyl group, a
hydr ogenat ed i ndenyl group, a fluorenyl group and the
| i Ree dttegkemytoupspaiaymde (Al tdferthsupstbtdtednwehhian has
hal ogen atom a hydrocarbon group such as al kyl,

a dedt¥ty arshkylgsal EQXM,.9&10)/1;9%9){83%%‘&%&%&%? from 0.855
hydr ocar bon group-containing silyl group such' as a

td4ialkyl 3 23.sil.yl_group.and.the |ike; chain or
ke O'C'C{/lc ;g? al Ryﬁ%%%t%?%uﬁgegﬂﬁn&l gr%% ﬁ%%ngEﬁnﬁﬁeCOPOIWer
eneral formula [I1], a group crosslinking RL and 5 R2
(A) ggpF€§erﬁ’tr&§@6‘;ﬁ AEeHotOhat 8 auVatky Medstagdasitl iy’ C in
as it is a divalent group, and includes, for exanple,
accopdénnearidoh BE@AMchaédOal.kyl ene group, an unsubstituted
or substituted cycl oal kyl ene group, an al kyl i dene
[004@roup, an unsubstituted or substituted
cycl oal kyl i dene group, an unsubstituted or 10

S ' | qr. i_lyl.ene_group,. a
i) R e B RE iR 3 M e PR e e
di al k I-ffbstituted ernyl group, and the |jke.
(A) fgosapcellent inrppatapaPyfeictiffonehe [aikyise and the
_ specifically exenplified 15 by the netall ocene
1mpagonptakesanSegtrangkhapl es described later, but is
not limted to these conpounds.
[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 te 100 g/10min, further more
preferably from 0.1 to 40 g/10 min, especially preferably from
0.1 to 25 g/10 min and most preferably from 0.1 to 10 ¢/10 min.
[0C45]

<Producticn Method of Ethylenic Copolymer (A)>
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[ 0055] Such a catal yst conponent [A] is
preferably used as an ol efin polynerization catal yst
together with a catal yst 20 -conponent [B]. [0056]
Cat al yst conponent [ B] 20 \hen a catal yst
conmponent [A] is used as a conponent of an olefin
pol yneri zati on catal yst for producing the ethylenic
24 copolymer (A), the olefin polynerization catalyst
Olefirefrerlablar icontiaimsa Latal yst conponent [ B]
constituted of at Teast one kind of conmpounds
selrget upg nu d,(b-1), a
comound { b3y ey e A B e SRR g Yo has
5_catal yst. cqonponen and an organoal um num
the %%% ﬁﬁﬁ&eﬁbgﬁd. 1&? éj,ni‘%'\'bg@a‘?%l%}%’fh%%ngp%n%ﬂ? pRrtisularly
. .preferably used in any of the follow ng enbodi nents
limited. (Boyeugrt ridif Ed wWishvippicorodiymesl YAk miaaticoproduced,
activity and the properties of the resulting olefin
for pebypie, UP[aidoBymer Jahog! ¢ioh PUShOXY: GOMRRURY HBTE) kinds
only, [c2] an organoal um nunoxy conpound (b-1) and

le@Re@r gaRealdE Ium 2o c onpoynd .
> e(ber) formi ng an H%%nggﬁggqui3%%t%%g§%f§ﬁﬁtﬁ%éﬁs in the

lyst_ co ent [A] and an, organoal um num conpound
preaBRbl) 82 o R o bttt L LR ORBBRG e OF the
$b11) and a conmpound (b-2) formng an ion pair by
follpwippi FELALYRTL REMPRNEISt [PonporkniBI.A]. [ 0057]
However, when a netall ocene conmpound in which Qis a
[A] d&i|greaelyrbep inettdlel genes alcohpommkia fdgrésSensed a3 the
t he catal yst
following general formula [I]

f0046]

[Chemical Formula 1]

R .
RN
Q M(X)p-z
.
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,
a halogen atom or a hydrocarbon radical, R!and R? may be the same
or different from each other and each represents a n-electron

conjugated ligand coordinated to M, and Q represents a divalent
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20 conponent [A] , a conpound (b-2) form ng an ion
pair by reacting with the catal yst conponent [A] is
not used as the conponent B] , and only [cl] and
[c2] are adopted in [cl] t61c4] as the preferred
conmponent [B] . [0058] 25 Herei nafter, there
w Il be specifically explained each of the corrponents
capabl e of constituting the catal yst conponent [B].
radiQajamoalssiil nirngX  weo mpelret { dorl )corbAfsdth®] 1igands R! and
or ganoal um nunmoxy conpound (b-1), a conventi onal 'y
rZ.jywel | -known al um noxane may be used as it is.
Speci fically, there nmay be nentioned a conpound

resented by the .following general fornulas [II
%/ ours'L |Fﬁ|] 3@]“ 0[%1 n‘?@g?o%%?w%e e AHL-& om an
ICAL -O [11] [ 0060] There may be mentl oned a
orgaélg Ufepr¥sepieduby tel), a compound {(b-2) forming an

ion pair by reacting with the metallocene compound [A], and an

organcaluminum compound (b-3).

[0048]

The copclymerization may be carried out, for example, by
solution polymerization of ethylene and one or more kinds of
monomers selected from o—olefins at a temperature range of 0 to
200°C in the presence of the olefin polymerization catalyst under
the coexistence of a solvent.

[0049]

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,
physical blending or the Iike by the use of ametallocene compound
having a structure-different from the formula [I1, 2 co—cata-l'y-s‘t---
other than the catalyst component [B] or well-known two or more*
kinds of ethylenic copdlymers.

[005C]
Hereinafter, there will be further explained the method

of producing the ethylenic copolymer {A) in which ethylene and
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general formula [II] or [II1]:,(in the formula [I1]
or [I11], R 15 represents a hydrocarbon-group having
1 to 10 carbon atons and 2% epresents an integer of 2
or nore), and a nethylalu oxane in which Ris
especially a methyl group and nis 3 or nore and
preferably 10 or nore is used. (Hereinafter, an
or ganoal um num oxy conpound in which Ris a mnethyl
one @f duprd rrirkks gedeﬁabdf@rmuha—OEGf@mS]haN1¢qIﬂ:komHQcbfrbon
referred to as a "nethyl al um noxane".)
atomaddakbongopslyﬁgxq&g@moahumﬂngn(p@éggﬁggnngk(ggﬁ),ofbfln
nmet hyl al um noxane anal ogue which is dlfsolved in g
s s an
polyﬁ%gg%?gggnh¥gf%g?gpggrﬁ%yg%e g%%%?&%?l§5% g?%%onen s
| om ng general fornmula [IV] may be nentioned, for
anc ég tpl e. [0061] [Chenical Formula 3] OAl n Me

[0051]

Catalyst Component [A]

The catalyst component [A] is a crosslinked metallocene
compound represented by the formula [I]. In the formula [I],
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 m-electron conjugated
ligand represented by R' and R?, there may be mentioned a ligand
having an n-cyclopentadienyl structure, an n-benzene structure,
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,anind@nylgroup,a}umhogenatedindenyl
group, a fluorenyl group and the like. These groups may be
furthersubstitutedvﬁiﬁ1ahalogenatonueahydrocarbongroupsuch
as alkyl, aryl, aralkyl, alkoxy, aryloxy and the like; a

hydrocarbon group-containing silyl group such as a trialkyl
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[Iv] 10[0062] (In the formula [1V], R
represents a hydrocarbon group having 2 to 20 carbon
atons, and mand n represent an integer of 2 or
more.) The nodified methyl 8Bumi noxan represented by
the general 15 formula [IV] is prepared using
trinmethylal um num and al kyl al um num ot her than the
trimethylal um num (for exanple, the . production
silymeghedp sndised asied ;i g éﬁéﬂ869§1§ycigé5@&%@%&&?@@05@@ and
like) and is commercially produced under the trade
otnelame of MVAO and TMAO in which Ris an isobutyl
group, which is prepared using 20 trinethylal um num
[005$gd triisobutylal um num by a manufacturer such as
so Finechem Corporation and the |ike (for exanple,
see "Toso Research and Technol ogy Report" Vol .47, 55
(2003fhe gerefel63prmula [IFur therougs ceesslinking R and
or ganoal um num oxy conpound (b-1), an organoal um num
R® repyesenpesndyi psobubbe barbepzene1yayialsedbasusedy as it
which is nentioned in Japanese Patent Lai d-Qpen
: Pupl.j ' 5 - i d or oal um num ox
S oM Rl e Bot . reBRes dRre RRE T | D K o
bran%%%%%?%ékgéggkzl%X%Tg?yaglS%n%&@%%&%ﬁ&kgp6ék substituted

cycloalkylene group, an alkylidene group, an unsubstituted or
substituted cycloalkylidene group, an unsubstituted or
substituted phenylene groug, a silylene group, a
dialkyl-substituted silylene group, a germyl group, a
dialkyl-substituted germyl group, and the like.

[0054]

The catalyst component [A] may be specifically exemplified
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

“cemponent [B].

[0056]

Catalyst component [B]

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

an olefin polymerization catalyst for producing the ethylenic
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Al-0-B-0-Al , Rd R m 10[ 0065] (I'n the fornul a
[VI, Rc represents a hydrocarbon group having 1 to 10
carbon atons. Rd may be the sanme or different from
each other and represents &%hydrogen atom a hal ogen
atom or a hydrocarbon group having 1 to 10 carbon
atons.) 15 Further, sone anount of an organoal um num
compound nmaybe m xed in the organoal um num oxy

-copcdgmpoun)(b-the deseribesh Bhave: z£omPAUALLEDyE} preferably

formng an lon Pair by reacting wtb_catal yst

contGAMRORERY thAl s tAS hBB AP qund (R:d); £ry .
pair by reac]tyisng ,\?vi ?hnzo tﬁelﬂ]caci%%tslttugg?p%%e%? F%\?St one
. hereinafter be abbreviated as an "i.onic
kind S0 SRR ¢50s) 5 2= Ched & ) b ARG A e Ry compound
acid, an ionic conpound, a boran conpound, a
(b-13ar Boramrewshpdurd ApEmMing &heltd lpeinmbyctearteing with the
descri bed in Japanese Lai d-Qpen Patent Publication

cataflystHebrp@1@oR, [RpaneserPab egintal émiOpen Pubbbeadi 0B-3) .
No. HO1l-502036, Japanese Patent Lai d-Open Publication

HerelNothH03:34904Q3, tent. Lai.g- 5 _
erePubIica?iong%g.céﬁﬁggeéggggg,qfa gﬁggggggyeﬁfed in any of

th !g— n Pug icatiqn . FDS-2g7;83 Japanese, Pat ent
© EEREORIER SRR NG LI 0% 269404t T RS 1 bp HRRt of
the |like. Further, as the ionic conpound (b-2), there
polyvpgy ige tient isGted id hetrd opbry Peemssti@samt drhé sopohjting
conpound. 10[ 0066] In the present invention,
olefan pedymeconpound (b-2) which is preferably adopted
is a conpound represented by the foll owi ng genera
[c1]feamglrgah¥bluminum oxy compound (b-1) only,
[cZ] an organoaluminum 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 organcaluminum compound (b-3}, and
[c4] 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 Q is a
silylene group in the general formula [I] is used as the catalyst
component [A}l, a compound (b-2) forming an ion pair by reacting
with the catalyst component [A] is not used as the component [B],’
and only [¢l] and [c2] are adopted in [cl] to [c4] as the preferred

component [Bj.

[0058]
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[ 0067] 15[ Chemical Formula 5] Re R [0068] In the
formula [VI], Re+ includes H+, a carbenium cation, an
oxoni um cati on, an anmoni um cation, a phosphoni um
cation, a 20 cycloheptyltriéényl cation, a ferrocenium
cation having a transition netal and the like. Rf to
Ri may be the sane or 29 different from each other,
and is an organic group and preferably an aryl group.

[ 0869k igneekt Ctﬁé@@Wle_ﬁl gt E-B@cf%@&égmhyr&?ﬁiéﬂ?ed each of

i ncl ude a

the components capable of constituting the catalyst component
[B].

Crgancaluminum Oxy Compound (b-1)

As the organocaluminum oxy compound (b-1), a conventionally
well—knbwn aluminoxane may be used as it is. Specifically, there
may be mentioned a compound represented by the following general
formulas [II] and/or [IIZI].

[0059]

[Chemical Formula 2]
R—G-TI—O%H—AIRZ

R --- [IM]

Al oF
R -+ (1]
[0060]

There may be mentioned a compound represented by the
general formula [IT] or -fEEI}:-(in the formula [II] 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 organoaluminum

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



5 trisubstituted carbeniumcation such as a

tri phenyl car beni um cati on,

tris(methyl phenyl)carbeniumcation, a tris

(di et hyl phenyl ) carbeniuntéati on and the |ike; and
ot hers. [0070] Specific exanples of the amoni um
cation include a 10 tri al kyl ammoni um cati on such as a
trimet hyl ammoni um cation, a triethyl anmoni um cati on,

[T118 d i(Tmr W&E&?tﬂ&ga? ?Elx “me Il'ﬁr%/? uminoxane” . )

triisopropyl ammoni um cati on, ('n- anmoni um

cation, a triisobutylanmoni um cation and the |ike; an

N R BRRETARRT | B U © At B saB Ry compound (671) , a

N, N- di met hyl ani | i ni untati on, 15
metha’ﬁﬁ,lw@n@w&arﬁnahﬂmami@hahs dissolved in a saturated

N, N-2, 4, 6-pentanethyl aniliniumcation and the |ike; a
hydrdicalrbyhanmioni ualeat | gregeatuiAs, a die8ppr epyl aONHYAL £ied

cation, a dicycl ohexyl anmoni um cation and the |ike;

osphnium cation include a triaryl pho I'um cation

5 me thgﬁ@ 19N @6Sarl0P 2Ll 2Q3Re6 i C X aRl ]ﬁ)swsig‘[?oﬁ!%%era 1 formula
a
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such as a tri.phenyl phosphoni um cati on,
[Iv]tPﬁg(%gtW§F§H€HV¥¥pﬁ%§bﬁﬁﬁ Tation, a
tris(dinmethyl phenyl)phosphoni um cation and the |ike;
[C064Ad ot hers. 30 [ 0072] Anong above, Re+ is
preferably a carbenium cation, an anmoni um cation and
{Chemmhealli Ferandaeseci al |y preferably a
tri phenyl carbenium cation, an N, N-dinmethylanilinium
cation and 5 an N,N-diethylaniliniumcation. [0073]
FheQ-pri-e{-eqpogi—b-2) which is a carbenium
salt, thdte may bespe®ifically
tionedtri phenyl carbeni um
t #Fapheyl bor dte, t ri phenyt dB¥beni um

[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
formula [IV] is prepared using trimethylaluminum and

alkylaluminum other than the trimethylaluminum (for exampie, the

.. broductiocn method is disclosed in US 4960878, US 5041584 and the

like) and is commercially produced under the trade name of MMAO
and TMAO in which R is an isobutyl group, which is prepared using
trimethylaluminum and triisobutylaluminum by a manufécturer
such as Toso Finechem Corporation and the like (for example, see

"Toso Research and Technology Report" Vol.47, 55 (2003)).
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10

tetraki s(pent af | uor ophenyl ) borate, tri phenyl car beni um

tetrakis(3,5-ditrif|uoroneégylphenyl)borate,

tris(4-nmethyl phenyl)carbentum

t et raki s( pent af |l uor ophenyl ) bor at e,

tris(3,5-dinethyl phenyl) carbeni um

t et raki s( pent afl uorophenyl ) borate and the 1|ike.
[0063B5[ 0074] As the ionic conpound (b-2) which is

an ammonium salt, there may be nentioned a

trrakkybrsubst idHe esh Q@A WA 8@t 0x3N compound (b-1), an
N, N-di al kyl aniliniumsalt, a dialkyl anmoniumsalt and

ubsti ed anmoni um sa

orga K8 m L o0k $e n 9@2 also use
, g*&%%lhhﬁ% mL%%Z?%_é%@ﬁf{%ﬁ&fnﬁf QQPQQHQQ %’ he%e ﬁﬁy d,

ichisatri

. _be, speci fi cal nment i oned,_for exanpl e,
WhlcFrJr%t%Pﬁﬂ%ﬂﬂﬁ?{ ghﬁ-] { AP ApRS A Tt &tag%‘open Publication No.
tripropyl anmoni um t et raphenyl borate,
HOZ-7BpBA- Butya) apmdanoal tel napheny| coopategd containing boron
trimet hyl ammoni um tetraki s(p-tolyl)borate,
représemetbyt aemiyti Low i3l geretrzakirstant al y¥) belvbeso be used.
t et raki s( pent af | uor ophenyl ) bor at e,
[o0ek gt raki s(pentafl uorophenyl ) borate,
tetraki s(pent af | uor ophenyl )borate, 5

t etrakis(2, 4-di et hyl phenyl ) bor at e,
mhe&“é%?ik??%@?%-adﬁggt hyl phenyl ) bor at e,
tetrakis(4-trifluoronethyl phenyl)borate,
g tri(ngsutyl)a ni um
R\Ate;rawls(S,S-gR rifluoromethyl phenyl)borate, 10
RW/FHQTﬁbUQﬁﬁﬁqggnumtetrdas(odolw)bomﬂe,

[Vl

[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 haleogen atom
or a hydrocarbon group having 1 to 10 carbon atoms.)

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

Compoundr(bHZ) 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 [A] (hereinafter, may be abbreviated as
an “ionic compound (b-2)”}, there may be mentioned a Lewis acid,

an ionic compound, a boran compound, a carborane compound and
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nmet hyl ammoni um t et raphenyl borate, di octadecyl nethyl
amoni um

tetraki s(p-tolyl)borate, di octadecyl net hyl anmoni um
tetraki s(o-tolyl)borate, di @ adecyl net hyl anmoni um

t et raki s(pent af | uor ophenyl ) bor at e, di oct adecyl net hyl
15

amoni unt et r aki s( 2, 4- di net hyl phenyl ) bor at e, di oct adecy

the | 1neéhy hamuBNiag edé okt 56H3a 56 neiduHphenyh) BOHBER, Patent
di oct adecyl nethyl ammoni um

Pup &L 2 Ls (bl flyor s dyg phenylLharat e, p di oct adecyly .,

anmoni um

tetrakis(3,5-ditrifluoronethylphenyl)borate, 20 ,
Pub L Kt cy Nomet HYAL 5HHAsHT tm ArdPERESET kek 2 dio76) Laid-Open
As the ionic conpound (b-2) which an N, N-di al kyl
Publgfiatiprum Nal t, HOderle’ $AB5 be dppeinkiseal |Batmemt | ofedd-Open
for exanple, N, N-dinethylaniliniumtetraphenyl borate,

PubB3iZzation No. H03-179006, Japanese Patent Laid-Open
N, N- di met hyl ani | i ni unt et r aki s( pent af | uor ophenyl ) bor at

Pubcdb Nl MRLNY! apidiyms, 5 {d-
tetraki s(3,5-ditrifluoronethyl Sﬁgﬁﬁﬁfebor%atteefnt Laid-Open

N, N-di et hyl apjLi ni t et | bar at e,
Publﬁq\al_tduio& &y?l'a p#l—ﬁbzﬁbé, 6%8‘385%18% anc? the like. Further,

tetraki s(pentafl uor oghenyl )borate, N, N-di et hyl ani liniu
as the ionic compound (b-2), there may be mentioned a heteropoly
compound and an isopoly 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].

[0067]

[Chemical Formula 5]

[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. R® to R' may be the same or
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tetrakis(3,5-ditrifluoronethyl phenyl)borate,
N, N- 2, 4, 6- pent anet hyl ani | i ni unt et r aphenyl bor at e,
N, N- 2, 4, 6- pent anet hyl ani | i ni um
tetrakls(pentafluorophenyl?%orate and the like.
10[ 0077] Speci fic exanpl es of the dial kyl
amoni um sal t i ncl ude,
f orexanpl e, di ( 1- propyl ) ammoni um
dif feeenaki sfpentafl dtoe pphenyt hor a&gadll@ycﬁ&h%ylldaﬁﬁ@fléyably
m tetraphenyl borate and the |ike. 15[0078]
an aQEEeﬁerB'C conpounds (b-2), the ionic .conpounds
di sclosed by the present applicant (Japanese patent
[006m?|d Open Publication No. 2004-51676) may be used
ft hout any restriction. [0079] 20These ionic
conpounds (b-2) may be used alone or in a mxture of
t WoP DF 1 Bb? e SRS ashepéofthar gambahdrinnur Compodndlude a
(b-3) The or ganoal um num conpound (b-3)
trisuhstiidesedf oarexatpie caand cor gangala68mM N W GEHOENER rbenium

represented by the follow ng general 33 formula
cati%ﬁgll’ an alKMJ?%@Qe@Q?Pﬁ@én?E}éaggéﬁhuﬁf C}QHﬂjlan a
tris(dimethylphenyl)carbenium cation and the like; and cthers.
[0070]

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 triisobutylammonium cation and the like; an N,N-
dialkylanilinium cation such as an N,N-dimethylanilinium cation,
an N,N-diethylanilinium cation, an
N,N-2,4, 6-pentamethylanilinium cation and +the like; a
dialkylammonium cation such as a diiscopropylammonium 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 cation, a
tris(dimethylphenyl)phosphonium cation and the 1like; and

others.
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Peri odi c Tabl e and al um num which is represented by
the followwing formula [VIII1], and the |ike. [0080]
5Rank1(0Rb) "HpXg_ [VII] (%5 the formula [VII], Ra
and Rb may be the same or fferent from each other
and each represents a hydrocarbon group having 1 to
15 carbon atons and preferably 1 to 4 carbon atons, X
represents a halogen atom and m n, p, and g are
[0074limbers 10 satisfying the conditions: 0<nB,
Of Ln<3, O =g<3, and mrn+p+q=3). As the organoal um ni um
c oot dabepees it ed sby el oyl & E¥NbbbnitRer-& @Y, an
be specifically nentioned tri-n-al kyl al um num
ammosUGhastdd et h | um Hum:tri e I ' 5
bty Al Grrnum 1 T Fexy T el U H 401y “preferanly s

. trioctylalumnumand theljke;tri-branched-chain
trlp%?ﬁy?g%ﬁﬁFHaﬁwéa%hlgg,EH1N,N—dlmethylaniliniun1cation.and

tri-isopropylalumnumtri-isobutylal um num
an NyNydieebplapialoaupusetiontert - but yl al umi num
tri-2-nmethylbutyl alumnum tri-3-nmethyl hexyl
[0073) umi num 20 tri-2-ethyl hexylal um numand the |iKke;
tri-cycl oal kyl al um num such as

trig Eﬁgli@}ﬁwhé}n}:&%%ﬂ%bu j wﬁ%}(%hol%%}’é %‘éﬂ}i and here
the like; triarylalum num'such as trlﬁheny al unm nufm
tritolyl alum.num.and the |ike; .dialkylalum num ,

nay hy%%idesgﬁgﬁgg§: Jﬁ%opﬁ5ﬁ§?b?%ﬂ?nunFﬁéBﬁ?B@} carbenium

di i sopbut yl al um num hydri de and the
tetrapheylborate, triphenyl carbenium

tetrakis (pentafluorophenyl)borate, triphenyl carbenium
tetrakis(3,5—ditrifluoromethylphenyi)borate,
tris(4-methylphenyl) carbenium
tetrakis (pentafluorophenyl)borate, tris(3,5~dimethylphenyl)
carbenium tetrakis (pentafluorophenyl)borate and the like.
[0074]
Astheioniccompound(b~2)whichisemlammoniumsalt,there
may be mentioned a trialkyl-substituted ammonium salt, an
N,N-dialkylanilinium salt, a dialkylammonium salt and the like.
[0075]
Astheioniccompound(b—2)whichisaatrialkylwshbgtituted
ammonium salt, there may be specifically mentioned, for example,
triethylammonium tetraphenyl borate, tripropylammonium
tetraphenyl borate, tri(a-butyl)ammonium tetraphenyl borate,

trimethylammonium tetrakis(p-tolyl)borate, trimethylammonium
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34 |ike; al kenylalum num such as isoprenylal um num

represented by the general fornula:

(i-C4H9), (Al y(C5H10) z (V\heé{si n, x, y and z are

positive integers, and z iS the nunbers satisfying

the conditions: zg?12x) and the |ike;

al kyl al um numal koxi de such as 5 isobutylal um num

met hoxi de, isobutyl al um num et hoxi de and the I|ike;
tetrgkapkyrapumilhbaratkoxi de such as di netdiylradurti yigrammonium

met hoxi de, di et hyl al um num et hoxi de, di butyl al um num
tetrbui sxpdetaniubhephikel ) Bblkyhal um nunsesqu @aldax} 198monium

such as et hyl al um num sesqui et hoxi de, butyl al urmi num

tetr§eEgwb@ﬂ%gfhgsﬁggﬁehpf)b5§%£e10 paftia'%&gg%kgﬁékfte%uum

al kylal um num I ng” a’ mean cdnpositions
by. t he neral formnul uch as Ra2.5A1(0Rb) 0.5 and .
tEtr?%%SﬁPEggagiR9F8Pﬁﬁ?ﬁ@hﬁPﬁP&ﬁrde such agripropylammonium
di et hyl al um nunphenoxi de, di et hyl al um num
tetrabigldi drdpneyhvirhenky) phenszi-de) arid it(mebiuthe;) ammonium
di al kyl al um num hal i de such as di net hyl al um num
tetr&hi@tBd@vdiﬁeﬂ%ﬁlbyéﬁyﬂmbﬁuﬁt©b|OridQIi(n—butyigammonium
di but yl al um num chl ori de, diethyl al um num brom de,
tetzdkis pbut ¥l 21 U5F oot aPI Ohedg ang bhe | ke
al kyl al um num sesqui haf i de”sach as ét hyl al um num
., sesqui chl oride, butyl al um num sesqui chl ori de, .
tri (E %‘fﬂ?ﬁ“ﬁ%’%&%squi bronide and the like; partially
hal ogenat ed al kyl al urai num 20 for exanple,
tetradfﬂ@?%u Uri ok B parPaetButRhasvél hprakam num
di chl oride and the |ike; dialkylalum num hydride such
tri {rasowhi et harhrad nuimim umthydrakdes (@h toit wl ad eird teym hydcicdedecy 1
and the like; other partially hydrogenated

methydl &mh@hdﬁhnﬂgtréﬁﬁeﬁ%@ﬁﬁ%@te§|&Y&@£§ﬂéEyﬂ%§g€H§H¢§Mﬁ%nium

such as et hyl al um num di hydride, 3

L TN R TC—

t.hy) al urng t hoxychl orj de, butylal um num

tetragih%{@‘ctrﬂr?&%ﬁzfae%y| al GHiSfirREHoKY br omeddiydnd t REmonium

li ke; and others.' 5[0081] M2AIWA4...[VIII] An
tetrafilgnande Comptapb oty b) betateof G alipdtaafediHe methyl

Peri odi c Table and al um num represented by the
ammorfiommul & tditils (4,0 tdiemé O PUbBReb YL | bbrabR, r epresertsiecyl

Li, Na, or K, and Ra represents 10 a hydrocarbon
methvadlr oup hayihg;ln.to 15 : _ to

A Gl boa AOAET Shoh o canbatng nay Be ExERaN T Bgtdte,
(02H5) 4, LiA&(CVl-ll?{iTand the like. [0082] .
ition, a compound &°hi¥¥ar to the conpound ammonium

represented
tetrakis{4-triflucromethylphenyl)borate, dioctadecyl methyl

dioct?ﬁ%ﬁy

ammon i um tetrakis (3, 5-ditriflucromethylphenyl)borate,
dioctadecyl methyl ammonium and the like.
[0076]

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

N,N-dimethylanilinium tetraphenylborate,
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15 by the formula [VII] may be used, for exanple,
there may be nentioned an organoal um num conpound in
whi ch two or nore al um num.gconmpounds are bonded via a
nitrogen atom A specific exanple of such a conpound
i ncl udes (C2H5) 2A1N(02H5) Al (02H5) 2 and the i ke.
20[ 0083] From t he vi ewpoi nt of easy
avai lability, as an organoal um num conpound (b-3),
N, N-qimeieh nidat tbi Hifn and ERETR&SBUPERtatdmoremhany L) borate,
preferably used. [0084] 36 Production of Ethylenic
N, N-dGopot yynern{ A)nium The et hyl enic copolyner (A) of
the present invention may be suitably produced by
tetrOepol ¥y ®rdzt o ehbybesenw bheal 1l eastrene kind of
a-olefin having 3 to 20 carbon atons in the presence
- in p ' i t al . Fh s
N P R P O T DO PR bR A BRARR ) il My apg 1aniom
referably_carried out by conducting sol ution L
tEtr{kﬂ? ?WE%&#QRF%Rh%P¥%hBéF%FSVe r angd - 8 d@etdviepclipium
the presence of a solvent. [0085] 10In the
tetrajol s e § -zt o Ledeomet hptiphenylsbngagach of the
conmponents and the sequence of addition are
N, N-Dptj ©nsdd yasediegt o 1 Fetwexanmpl e, a nmethedabReW)ilehrate,
the catal yst conponent (A) and the catal yst conponent

N,Nnifa,gu§%§¥gké}g ghf%ﬁgfgﬁization reactor in an

arbitrary order may be nentioned. 15[ 0086] In
t.he thod,. two ar nore of the respective catalyst
tetr%ﬁﬁﬁ&ﬁ%ﬁ%@?%Hﬁf?éi?ﬁ%&bﬂ?r?ﬁ?0383nFEEtl%f?h each
ot her in advance. [0087] 20Wen the ethylenic
{007 dopol ymer (A) of the present invention

Specific examples of the dialkyl ammonium salt include,
for example, di (1-propyl)ammonium
tetrakis(pentafluorophenyl)borate, dicyclohexylammonium
tetraphenyiborate and the like.

[0078]

As other ionic compounds (b~-2), the ionic compounds
disclosed by the present applicant (Japanese patent Laid-Open
Publication No. 2004-51676) 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.

Organoaluminum Compound (b-3)

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

an organoaluminum compound represented by the following general
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is produced by copol ynerization of ethylene and at

| east one kind of a-olefin having 3 to 20 carbon
atons using the olefin polynerization catal yst as
menti oned above, the cataﬁg%t conmponent [A] is used
in the amount in the range of usually 10-9 37 to
10-1 nol, preferably 10-8 to 10-2 nol per liter of
reacti on volune. [0088] The conponent (b-1) is used

formulaaVEIDURN S0 kihak sbheomBlak &f raki@all(8f Brd 106 the
the conponent (b-1) to all transition netal atonms (M

LB+ Lh 0 t ' suall:y..1l t
Pert B erably 10 Fo SoUb Hlie cbrssnent (BAHETe tRbdd¥n the
an.anmount _so that the nolar ratio [(b-2)/M of the
f01185ﬁﬁ8ngﬂFmFg?2§VF6I rl 3fakdi ildifSmet al " atoms (M in
t he conponent (A) is usually 0.5 10 to-50 and
[008Bteferably 1 to 20. The conponent (b-3) is used in
the amount in the range of usually fromO to 5 mo
aref,pi ebr? gl K appvoxjimately fromO to 2 mmol per
liter of polynerization volune. [0089] 15Here, the
(in {£€dFHGLIDL atyE 11? | ogef,eh hyd 6ng, 4o g a-olel id) r@i\éffkgrent
3 to 20 carbon atons may be appropriately selecte
dependi.ng on _the properties of the intended ethylenic
rom i A1, AP chRd s CRBE CBRPErCH SYRYOFF RbvR I MR Aaving
usually from10:90 to 99.9:0.1, preferably from 30: 70
1 totdo9gagtym atrmepred2opeétandbly ¥ riosn 50c86bpp atoms, X
95.0:5.0. [0090] As the a-olefin having 3 to
repr@fercias ban hatlengsn t eor, mayidoen Tent | @nedarad | fne@e Qlumbers
branched a-ol efin, for exanple, propylene, 1-butene,

satiffPHEENehe lodiedl £06ns 3" HBLRY - lgRylane g dyhexene, 38 41
mt+ntptg=3) .

As the organocaluminium compound represented by the formula
[VII], there may be specifically mentioned tri-n-alkylaluminum

such as trimethylaluminum, triethylaluminum,

tri-n-butylaluminum, trihexylaluminum, trioctylaluminum and

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

tri-2-methylbutyl aluminum, tri=-3-methyl hexyl aluminum,
tri-2-ethylhexylaluminum and the like; tri-cycloalkylaluminum
such as tri-cyclohexylaluminum, tri-cyclooctylaluminum and the
like; triarylaluminum such as triphenylaluminum, <tritolyl
aluminum and the like; dialkylaluminum hydriide such as

diisopropylaluminum hydride, diisobutylaluminum hydride and the



10

15

20

4- et hyl - 1- pent ene, 3-nethyl -1 -pentene, 1-octene,
1-decene, 1-dodecene and the |like. Anpong these

a-ol efins, 1-butene, 1-hexene, 4-nethyl-I-pentene and
1l-octene are especially pr%ﬁerably used. In the
present invention, anong these 5 a-olefins, an
a-olefin having 3 to 10 carbon atons is nore

preferably used. [0091] The "sol ution
likepokykeniralanhumwhsobhi $s pl et &by ya eopl oyed f@srédented
production of the ethylenic copolymer (A) , is 10
by tﬁ@ngéﬁlell:Xlr%Brﬁﬁ'i%d 49 @‘?Hga) x@ﬁ‘)‘%eaﬁmﬁ)f éyéﬂg, odt  and
pol ynerlzatlon In a state
in drocarbon solv nt th |s |nert to
= o) B NS onar Lokt on FoRcti o T CHERAG(T 0 *Fying the

polynerlzatlon according to the present invention,
condi Rdopst yarerixlatinent henpierent wrleyls lnguial uny aflkomi@et euch as
200C, 15 preferably from20 to 190C and nore
isobptegfetabliyguhroat46xtidel80€>b10022) uhAntiheeshbut Henand the
pol ymeri zation according to the present invention,

1lkemealamﬁymahm5h§@t 20k b RRET Al IS | %%E}me%mnum
si nce the pol ymeri zation act|V|ty s extre

ract. cal e { roduct
methgggag e et Brn R O Biatean e MSOr IRDOBERGH it i
pol Sq) may be decreased. In addition, in the
and tﬁ‘éﬂ %%?1 Pt y&ﬁlt%wa?guﬁa%@xaﬂew@? afi effterla gninum
the tenperature becones higher, the solution
Sesqvistbskiyeduﬂﬁx@yhd&quahymesbsquﬁbntbxid@cnﬁaSedhandlike;
the renmoval 39
partially alkoxylated alkylaluminum having a mean compositions
represented by the general formula such as R? Al (ORb) p.s and the
like; alkylaluminum aryloxide such as diethylaluminum phenoxide,
diethylaluminum (2, 6-di-t-butyl-4-methylphenoxide) and the
like; dialkylaluminumhalide such as dimethylaluminum chloride,
diethylaluminum chloride, dibutylaluminum chloride,
diethylaluminum bromide, diisobutylaluminum chloride and the
like; alkylaluminum sesquihalide such as ethylaluminum
sesquichloride, butylaluminum sesquichloride, ethylaluminum
sesquibromide and the like; partially halogenated alkylalumintm,
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,
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of polymerization heat becones easier and further the

vi nyl -group content of the ethylenic copolynmer (A is

increased. However, if thespolynerization tenperature

exceeds 200C, the polynerlzatlon activity may be

extrenely reduced. The 5 polynerization pressure is

usual ly fromnormal pressure to 10 MPa gauge

sure, preferably normal pressure to 8 MPa gauge

Propgieigt&teuméh@&%%wﬁﬁhez atken Gagdctd oy aajokglated and

carried out in any of batch, sem -continuous and
halo@@h@tﬁd@ﬁiyﬁﬁi@@m sThe arseathydaalttmnmu@wttemﬁytﬁtlorlde,

copol ynmeri zation is carried out by a 10 conti nuous

buty Pi DEASBumB@o £ LEENG  Dile § | §B)y VAT 118 5n G8RENH Heb Ot &€ ang
condi tions such as the catal yst concentration,

the pgkgneghaagrggrgenperature and the |like and may be
appropriately selected, but is usually fromone
[OOSQ]nute to 3 hours, and preferably from 10 mnutes to
5 hours. Further t hepol yneri zati onmaybe carried 15
out, at two or nore stages which have different
r 85&R8n-- condilildAs. The nol ecul ar wei ght of the
resulting ethylenic copolynmer (A) may be controll ed
byarc bangilag edheohy e gen LaRraent batdau®rn bRethe Periodic
pol ymeri zation tenperature in the pol ynerization

L S E S I T, BLATR SR e

t @tlon system_ the_anmount_is I tably
formL%:tpplr # '%7 J. B FF5 500t NV Per®?. Hyg &tﬂéjt%erepresents

et hyl eni c copol mer to produce. In addition, the
a hydpqga iy Ibl%%m%é NEnet 1t he Fesehrhory atdnd enicc preferably
copol ynmer (A) maybe increased by increasing the
1 to pbl gaebbratitons)40 suddnperatupeusddndy begeaikbmeantdivd by
reduci ng the hydrogen addition amount. Further, the
L1A1«G§ﬁ94hFBEQtNEB@5tﬂ%dﬁ te 1egul ting et hyl eni ¢
copol yrmer (A) becones an i ndex showi ng that the
[008 mal ler the ratio is, the less the |ong-chain
ranched structure is. 5 However, in the case of
coordi natjon pol ymeri zation as shown in the Exanpl es
dE B TBEEL PAc &rooTROWS] Gdfd ey Bl HRAORRITS rgPeRaeRted
branched structure in the ethylenic copolynmer (A is
by thfenkeaneta byVEE] nwert iben wied hef ol exathate chahare may be
(macronmononer) having a termnal vinyl group
ment igenel aked dayyadrie 13maehydr egepatihan k0 {eashi @Rwo FOF more
this reason, the value of MFR10/ MFR216 of the
thyl b I
s LaniFhiy A ROROLNISEohBL D D2 eRniaoll LA, a specitic
nmononer concentratigon to the ethyl ene
exampd gy b2 EPaE b OEEHALT SRETGAES (BHGeniT Gl il (Fotinka and
solution. In general, if the ratio [nacronononer] /
the lenyl ene] 15 is hlgh ‘the ampunt of |ong-chain
branch in the ethylenic polymer is increased, and if
[0083tthe ratio [macronononer] / [ethylene] is |OM/ t he
anount of |ong-chain branch in the et hyl eni c pol yner
[ cr ed. echriq ar :
BreafCr 3% vf&ﬂ BRi lé%s 3113%1 Ny e an

decreaS|ng t he r nacronnno
sal ution, the f | ow ng_20 net hods are
organﬁ@ﬁf?ﬁﬁ%ﬁ‘ [ BO"BRYter i 2T ohr TenEEt%fE?%ialumlnuWhe and
| ower the polynerlzatlon tenperature is, the less the
tri-ipogefydr Gdewainueh axsadty ofe velely sus&or this reason,

if the polynerization tenperature is decreased, the
[C084fatio 41
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[ macr onononer] /[ et hyl ene] beconmes small and the
anount of |ong-chain branch in the ethylenic

copol ymer is decreased. [2] Polyner Concentration I|f
the pol yner concentration $f0 the solution is
decreased, 5 the macronononer concentration is al so
relatively decreased and the ratio

[ macr onmononer] /[ et hyl ene] becones snmall, and the

Prodameish of EeRg:ehain dan¢hdn e ethylenic
copolynmer 1S décreased. [3] Ernylene Conversion Rate

10 t e c [ r i.S_decreased, the
et t{l/ e%@lf%%ie%ﬁoﬁoﬁ% éllf} @E’e nggi%bl iBﬁe?gn?nJc?%%%gﬁon nay
b aﬁg tTe rati o énacronnnoner]/[ethylene] becomnmes
e SULRPPLY BRECERES APt CRP L YBRE: e hBF e brehehe| wiEheat least
et hyl eni ¢ copol yner is decreased. [4] Sol vent Species
one kKigld of hrghebonl hagipoihttosdbveatbos aised d% ahe presence
pol ynmeri zati on sol vent, the ethylene concentration in
of thdeoBefihiedl yiset NE4EASRIcARE1BE I afh O pol%merhization is

[ mcronononer] /[ et hyl ene] becones small, and the
f, -:chai n, br h.i e eni.c__.
not ey S BBET oo T S BS g ptogue By

conaf e LR Quanorer) L} oy enel amy bencreased
the ethylenic polymer may be changed by controlling
to 2@HeCchai hherpnesenceeadt rosotloeAlt .except for
controlling the 42 P-dehydrogenation reaction.
[008%D094] '

In the polymerization, the method for using each of the
components and the sequence of addition are optiocnally 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.

[0086]

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 mentioned above, the catalyst

component [A] is used in the amount in the range of usually 107°
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The sol vent used in the solution polynerization is

usual Iy an inert hydrocarbon solvent and preferably a

saturated 5 hydrocarbon sajwent having a boiling

poi nt of 50 to 200C under normal pressure. Specific

exanpl es of the solvent include an aliphatic

hydr ocar bon such as pentane, hexane, heptane, octane,
dodecane, kerqogsene and the |ike; and an

to 1&@ iﬂ

PRy Gr6Earbal su‘b‘h 28 “cotopsit diger of reaction

cyclohexane 10 net hyl cycl opentane and the like. In

volumé¢re category of the "inert hydrocarbon sol vents"

relating to the high tenperature solution
{oosppl ynmeri zati on of the present invention, aronmatic
hydrocarbons such as benzene, toluene, xylene and the

g%pen l.oggnat ed %%rcp ggor@mrh%% %lefﬁgmom

OFO enzene, ane an

e SQ cl uded, an se of.  themis, not
ratig, ﬂﬁt A sl begPhma0E, P* JhEoHibh TR an aetal
sol ution polynerlzatlon accordlng to the present
atomg Aienitn Bhe camsrymodPlrMhuAlexy ycohpdiid bandpeetferably
aromati ¢ hydrocarbon sol ubl e type which has been
10 tgeaEr@l | yheomeaiidranal | gprsed,s asalin as 2bhcunt so that
- nodi fied nethyl al um noxane such as MVAO which is

the %&%&}I vedk 18 &l iphat g h%‘%roEﬂéb;Hl?n?ﬂ%%ﬂ CYelbg to a1l

ydrocarbon nay be used As are

hat| ydrocarb e allc cli drocarbo
transulsteoow eres 8D 3o bBRoRopergRaf; DA SR UL 0.5
beconmes capabl e of al nost conpletely eI|n1nat|ng t he
to SYzng g9kl ¥ hhtte M0 ar v iceTRANar Bord )i s arivesgl in
in the polynerization systemor in the resulting
the aat)bylrteite thel yapoe dhatsuad 1yt hieohiighotenpeiatnd @referably
"sol ution polynerization method according to the
apprdfieseid] } NFeshi on has, charactRrd sti€sr capabld vaedfi zation
reduci ng the environnmental burden and mnimzing the
volumdPact on human heal th. [0095] In order to
suppress the variation of physical properties, the
(008 %thylenic'copolyner obt ai ned by the pol ynerization
Fleaction 10 and ot her conponents added if desired are
preferably nelted, kneaded and granul ated by an
aHgireratpenéenddng 0096 rate dddifhyheneto an w-olefin
The et hyl enic copolynmer (A) of the present invention
havimpay3 15obewsedrabheragimad tmapdidey i Mgp paptifteWolselected
thereof with a polar nononer. [0097]

depending on the properties of the intended ethylenic copolymer
(A) and is not particularly limited, but is usually from 10:30
to 99.9:0.1, preferably from 30:70 to 99.9:0.1. and more
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 q-olefin, for example, propylené,

l-butene, 2-butene, l-pentene, 3-methyl-l-butene, 1l-hexene,
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The pol ar nmononer includes a hydroxyl

gr oup- cont ai ni ng et hyl eni ¢ unsaturated conpound, an
am no gr Qup-contai ning 20 _gt hyl eni ¢ unsat ur at ed
compound, an epoxy group-é%%taining et hyl eni c

unsat urated conpound, an aromatic vinyl conpound, an
unsaturated carboxylic acid or its derivative, a

vi nyl ester compound, vinyl chloride, a carbodiimde

4-me'doyboliriceanens he J-nlecchy16098jentdhe, I-ocBsnthe Ipalearene,

nonomer, an unsaturated carboxylic acid or its
l1-dodlefdvat bva itheesperbal | ¥mphef efHesk ASctiBeins, 1-butene,
unsat urated carboxylic acid or its derivative, there
be ' d ur d co d havi ng _one..
-nelie 00 SEL RO PSR RS CHRMY R nestg iy
havi hg a carboxylic acid group and an al kyl al cohol,
prefgfphmEatiitft-ed commpdditd RAFPRG Lot B RbPR, arfiyitDudhese
carboxylic acid groups, and the |ike. The unsaturated
a-oleffigup, | avl gdeded i hAvigroup, te dilhytareomyrauppsans more
unsaturated cyclic hydrocarbon group, and the |ike.
prefdif 0P sed. The specific conpound includes, for
exanpl e, an unsaturated carboxylic acid such as
[oog@crylic acid, maleic acid, fumaric acid,
tetrahydrophthalic acid, itaconic acid, citraconic
agj.d, grotoni.c acid, isocrotonic acid, najic acid _15
Fsnd r?é’ﬁré‘)tl(oéhd&oé'iygi%la?dﬂl&f[ 2 2Wjich” 1s preferably
hept - 5- ene- 2, 3- di carboxylic acid) and the |ike, or
cmplqyed d@n Faei peodusit ioxanpl eheaetlly hatti desommidesr (R), is
i mde, anhydride, ester and the like. Specific
genemxXadnplkescet-cties dera pabiee sidif kcudeyiheroexaapk@erization
mal enyl chl oride, malei mde, anhydrous maleic acid,
in a SRRRUOTQUS 129 £iHJ186RNY £a6HdSRRATEL hy! ﬁﬁéﬁﬁéfrbon solvent
di met hyl mal eat e, glycidyl maleate and the I1ke.

. 0100] ... Thesge, unsat ur at ed. carboxyl i c_ acids and/.or :
that M Ve B i, P Hrnaras eqh EAE solution
di carboxylic acid or its acid anhydride is suitable
polymetd Z8dpett al3SCHaFERE akPd, tP8ocPBESANE aéP¥enkApPhic the

acid, or an acid anhydride of themis preferably
polymggeadiat{iGr01]c Hivpelid i wat | ors | s1sachilawed royn gitaf tte  200°C,
pol yneri zi ng a pol ar
preferably from 20 to 190°C and more preferably from 40 to 180°C.

{0092]

In the solution polymerization according to the present
invention, when the polymerization temperature is less than 0°C,
since the polymerizatiom activity is extremely reduced, it is
impractical in view of productivity and further the vinyl-group
content of the ethylenic copolymer (A) may be decreased. In
additicn, 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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nmononer to a product to be nodified. In graft
pol yneri zi ng such a pol ar nononer to the product to
be nodified, the polar nongger is used in an anount
of usually from1l to 100 parts by wei ght and
preferably from5 to 80 parts by wei ght based on 100
parts 10 by weight of the product to be nodified.
This graft polynerization is usually perfornmed in the
of BpPey¥BRE4ZEELgNr aliFehl §ereMETor egURR] and furtheyy the
the radi cal generator, for exanple, the sane radica
Viny15ggenpmanUMSﬁasfﬁhﬁsethgﬂkhﬁnedopnlymerrHdi¢aJincreased.
generator (c) described |ater are used. [0103]

HoweV¥8e, I adi €ad W@Eﬂat§o#5€&n§é£§£ugér@;@ct:éé(d@ X08Y, the
with the product to be nodified and the pol ar

ut se 0 after_dissaolvin Lh.a
pOlyHBP?ngﬁggnt ¥9?t rggﬁgc golven?reTﬁ%g o?ganlgd' The
solvent i s not partlcularly limted for use, as |ong
pOlY%§rFFaF§°8np6?§§HF% %%IW%%?léﬁpgﬁP@ %@r@@§5%;@$%%r@h@o 10
radi cal generator. [0104] 46 In addition, in
MPa grafe poétyserezipogetepabay nnnmaérpressheept@d&dMPaogauge
be nodified, a reducing substance may be used. If a

press@ﬂelplmwﬁsp@m%emza&@% thacafmednha pfod B rpekar out in
nmononer to be grafted may be increased. 5[0105]

any S’}aﬁ%tgﬁd' Gbmatl S ool RRAYES, 0, b8, %&eegs
nononer e performed by a conventiona
knomn thod [0106hﬁ}0The nmodi fi.ed anmount the
reactiiuint J0F (H Ke®PoFaf FBRG fﬂetr&Z@etlginafltsed:)ardfrl%@ut by a
nodi fi ed product thus obtained is in the range of
cont {ryans PIagHAD. Meed BOW%IHYL eritgme) paeferalsiperfdiorg on the
0.2 to 30% by weight and nore preferably fromO0.2 to
condiffohy setighis tiasethtort M00%dnceved gidief, t9ve ymerization
nodi fi ed product.

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
polymerization system, and moreover by the amount of the catalyst
component (B} to be used. When hydrogen is added to the
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 polymerization
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[1] Pelymerization Temperature

15[ 0107] When the et hyl enic copolynmer (A) of

the present invention is used after graft nodifying

part or whole thereof with pol ar nmonomer, the

resul ting copol yner has exé@llent adhesi veness to

ot her resins and excellent conpatibility, and

wettability on a 20 surface of the resulting nol ded

article may be inproved. [0108] Further, if
tempele tegont and bof st beifokcantiynoeducifgreexagdregeamnrddition

unsaturated carboxylic acid and/or its derivative, is

amouwkt hi nFtheheangeshaheattibe ethyl/emirg ,CoRat YRBE (As®fting
the present 47 invention is used after graft

thyTRdh £y he LEjn

Sy e T o A au Ve rSrrdnb oy fiene smavier
r gup- cont aj ni resin (for exanple, polyester, _

the 88| §/§i Y a?bShE%,ssettﬁ’g‘Fl S YiITHAH CORBICheshot iEksture is.
pol yam de, 5 PMVA, pol ycarbonate and the |ike).

Howeygrpoin the caspnofdeialdimaol tero@poinmerzst for as shown in
exanpl e, a thernoplastic resin, an elastoner or the

the |Hkampieys beehlcended! tatargrafit- mdi boad iethelentgat the
copol ymer (A) obtained by graft 10 nodifying part or

long Y8Rk n Qlrd it &1 R RING; CORY) r ‘ hesent i

gi nven{li orn, as long as tﬁcweg glrgggret}(}ﬁsleg{l% %gp%% [ ire&A) 18
be bl ended eit her

rodyct are not_.i.npaire They ma
ge“ef%g?ﬁgb%rfaeﬂﬂsﬁd%ﬂf &g gPsglaOi?Cﬁ%rclfw NSHRGEATRomer )
.[0110] 15The et hyl enic copol yner (A) of the present
havipgveherbinss vishted IBYPVI R obst aBtthotke #rdidhy drsanation
for various applications. [0111] <Ethylenic Copol yner
reaciComposi Foonthip>reason, the Fheuki bst MBRYY/®M L, of the
copol ymer conposition (ethylenic 20 copol yner
ethy%ﬁgﬂﬁsbbp@my&ék)Gﬂ)tﬁ@ypb%s%%nﬂfﬁﬁﬂgdQ@yCQHE§bE§ing or

decreasing'the ratio of the macromonomer concentration to the
ethylene concentration ([macromonomer]/[ethylene]) in the
solution. 1In general, if the ratio [macromonomer] /[ethylene]
is high, the amount of long-chain branch in the ethylenic polymer
is increased, and if the ratio [macromonomer]/ [ethylene] is low,
the amount of long-chain branch in the ethylenic polymer is
decreased. As the technique of increasing or decreasing the
ratio. [macromonomer]/[ethylene] in the solution, the following
methods [1] to [4] are mentioned.

The lower the polymerization temperature is, the less the
p-dehydrogenation reaction occurs. For this reason, if the

polymerization temperature is decreased, the ratioc
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et hyl eni ¢ copol yner (A) and an et hyl ene-pol ar nohQOrer

copol ynmer' - (Bl) when needed. [0112] <Ethylenic

Copol yrmer (A) > 48 As the ethyl enic copol ymer

(A), any of the ethylenic %Bpolyners (A) of the

present invention is suitably used. [0113] As the

et hyl eni ¢ copolyner (A) constituting the ethylenic 5

copol ymer conposition (1), anong others, it is
[macdesionabke ]V J etidey lamedt hyteamne scopd YneiandA) thaviar@gunt of

the density of the requirenent (c) of preferably

longtePBN 8. 894nt8 910, 0/ 100 I, ﬁﬁﬁ@fapéydééﬂg@xsed
0.860 to O 905 g/cnB. In addltlon it” 1s desirabl

ni_c co ol ymer (A) has an et hyl ene
i2] %gﬁ me? I'n %e% O constitutional units of

usually from50 to 9596by nol e, Eheferably from60 to

95%¢ Y SBP & YRBreOBF RR BF 2k} 91 firo i 7552 01 0598 By derreased,
and further nore preferably from80 to 95% by nol e.

the mragtdrernongr icondesitrat ot hat at he retlat eni ky depalepser and
(A) has a nolecular distribution (Mwv V) of

the afies abhycfsaohdmbr 9 [3chyianay mrasimesd vakues %d the
GPC nethod. Still further, it |s desirabl e that the

hyl.en 0 a
amou?&qﬁ%fe%%%% 8%%¥Heg)pre1£r§ rom}gyJ.Lg 16€p9%ﬁTer is
nore preferably fromO. 1 to 40 g/10 mn, further
decrﬁﬁ?@ preferably from0.1 to 25 g/10 min and
especially preferably from0.1 to 10 g/ 10 m n.
[3] Boholeng evhykeséoPolRateMbnonmer Copol yner (B1)

If the ethylene conversion rate is decreased, the ethylene
concentration in the solution 1s increased and the ratio
[macromonomer]/[ethylene] 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 ratioc [macromonomer]/[ethylene] becomes small, and the
amount of long-chain branch in the ethylenic copolymer is
decreased.

[C093]

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

transier reaction to Al except for controlling the
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As the polar nononer of the ethyl ene-polar nononer
copol ynmer (Bl) constituting the ethyl enic copol yner
conposition (1) of the present invention, there may
be nmentioned unsaturated 48 carboxylic acid and its
salt, ester, and am de, vinyl ester, carbon nonoxide
and the like. Mre specifically, there may be
exenplified by one or two or nore Kkinds of

p-digBtdyal-8d HArROXW i & acids such as acrylic acid

- methacrylic acid, fumaric acid, 5 itaconic acid,

“Nﬁﬂﬁnonethyl mal eate, nonoethyl naleate, naleic
anhydride, itaconic anhydride and the |ike; salts of
these unsaturated carboxylic acids, that is, a salt
of TRENBRAYBHE Usetchin dilthSad Uit oRi Ried Y86 tion 1s usually
potassiumand the like or a salt of polyval ent netal

an spehtashy@pnesiioom cablvemy zmt e fichedlikea 18aturated
unsaturated carboxylic acid esters such as nethyl

hydraehyiescevByk RSGYh tae,bdiszqmgﬁ@win@%fl% &0 200°C under
i sobutyl acrylate, n-butyl acrylate, isoctyl

ryl th hacr.yl at ethyl. met hacryl at e
o BB habPsTREaT BLROPRYT Rl SAbe Andobhet TrRgde an
. vinyl esters such as vinyl acetate and vinyl
alipBakdicoRdd BOCa ELR R Hrh AsroR Hale s [I9%ANYY §ePdeneangctane,
others. [0115] As the ethyl ene-polar nononer
decagepoldorgc{iBl) , kelesenenyerb® tbee Isiperi f eodl lap alicyclic
menti oned et hyl ene-unsaturated carboxylic acid
hydreepebyfer sughchRs et yd ene- ageybibenaehd,copol ypelorddane,
20 et hyl ene-net hacrylic acid copol ymer; iononmer in
thORLChp TIhgl f1 ;gar boxyl oup h wy
me ¥?h§|en§%bﬁggfh%§?e %éﬁqgiylﬁﬁ gg% cé%%ﬁ%%ﬁ%f F?e tnert
‘neutralized by the tal ; ethyl ene-unsaturated ,
hydregﬁggggl §%]q\é%¥1as gﬁga%iﬁ)ltﬁﬁéﬁe Lemperature solution
et hyl ene-net hyl acryl ate copol yner, ethyl ene-ethyl
polymeryratadonopbl Yremrasan epgemitioyl, aromatic hydrocarbons

such as benzene, toluene, xylene and the like and a halogenated
hydrecarbon 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
organoaluminum oxy compound of the aromatic hydrocarbon soluble
type which has been generally conventionally used, as well as
a modified methyl aluminoxane such as MMAOC which is dissolved
in aliphatic hydrocarbon and alicyclic hydrocarboen may be used.
As a result, if the aliphatic hydrocarbon or the alicyclic
hydrocarbon is used as a solvent for solution polymerization,

it becomes capable of almost completely eliminating the
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SO net hacryl ate copol yner, ethyl ene-isobutyl acryl ate
copol ynmer and et hyl ene-n-butyl acryl ate copol yner;
et hyl ene-unsat urated carboxylic acid
est er-unsaturated carboxyl 48 aci d copol yner such as
et hyl ene-i sobutyl acryl ate-nethacrylic acid copol ynmer
5 and et hyl ene-n-butyl acryl ate-nethacrylic acid
copol ymer and iononer in which part or whole of the
prot&@ 0oy} GRQUP k3 neptkat i zed fy.d e st a%;s mixed in the
et hyl erie-vi nyl ester copol yner  such ‘as et ylene-V|ny?
acetate copolyner; and,the_ like. [0116] 10Anpng
pOl%Wﬁﬁﬁfa%gﬁgc?%é??maOEo&BI3&5? Eﬁsﬁ%?&W£n%t%HHeﬁepBPéﬁmer-
mononmer sel ected from an unsaturated carboxylic acid
Thatgie i tha driohadeeg @t uamdsoilnylioacepayeeareation method
preferred. Especially an ethylene-(neth)acrylic acid
accooupiolg/ er the pissevnararentatoetiyd enertaRih)iacniys eapable
acid-(nmeth)aryl ate ester copolynmer or 15 its iononer,
of rédudd ngt BMlae@I@vi/i"é%heﬁﬁ§l%@r&@ﬁ%ﬂﬁidﬁni@iﬂﬁ 5895 mpact
and an et hyl ene-vinyl acetate copolynmer is np
ferred. .[0117] As the ethyl ene-pol ar nononer
on h@%%%1§ﬁ¥ﬂji 1), a copolynmer which has a pol ar nononer
content of usually from1l to 50% by 20 mass and
[Oogéépecially preferably from5 to 45% by nass is
preferabl e, although the content varies dependi ng on
t hénkdondisr ¢fo supotass mirorearialttd o evpdfysielad properties,
processability, nmechanical strength and the like, it

the éﬁhm@ﬁe&aﬁigﬁ;fﬁﬁelaab%tahﬂe%ﬂsyp%@%as RIEL o ;1%9! ¥8EEtion

to use at a nelt flowrate fromO. o 500 g/10 mn
ially f 0. 0.100.9/10 m n_as

and SRR e ahER &1 oo B oaTets - freterly melced,
K §0%9I¥pers of _ethylene with unsaturated carboxylic
neagedyend, rAnNlEd Er gk A TR BEF BY dRetdrad- vi ny |

esters or the |like are obtained by radica
[003€dpol ynmeri zati on under 5 high tenperature and high

pressure conditions. In addition, the copolyners
Grafti upanershtabnet hyl ene with netal salts of

unsat urated carboxylic acids are obtained by reacting

et eber r 0 [ i.d Lt

e o et e e Gormbinda. 180T ta} thvettibn may

he et hyl ene-ppl ar nononer copol yrmer (Bl) .

be udlE Rt SERXETRSAP L he TCE s SRBTE i rdoPhitn a potar

et hyl ene-vinyl acetate copol yner, the content of
MoenoPYeRy| acetate in the ethyl ene-vinyl acetate copol ymer

is usually from10 to 30% by nass, preferably from 15
[0097]

The polar monomer includes a hydroxyl group-containing
ethylenic unsaturated compound, an amino -drdup-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.

[00398]
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15 to 30% by mass and nore preferably from15 to 25%
by mass. In addition, this ethylene-vinyl acetate
copolymer has a nelt flow rate (MFR, ASTM D1238,
190C, load of 2.16 kg) of wSually fromO0.1 to 50 g/10
mn, preferably from0.5 to 20 g/10 mn and nore
preferably fromO0.5 to 5 g/10 mn. 20[0119]
The et hyl eni ¢ copol ymer conposition (1) of the
présehie | pobyt PR Nt ai @5 theatthytedi cacbpeyyireracid or
(A) and the ethyl ene-polar nononer copolynmer (Bl) in
its aleprioparitieon ©f e3p0ctaldq pard Sebye RSB s0ft HeA) uadsk Orated
to 80 parts by mass of (3-1), and 52 a preferred
carb8iedi-mept i 5t ; g }&&E@' r ‘
cggpositioﬁ ?i)ﬂ?gnpggﬁggﬁéﬁggaﬁ%s ylﬁgzéb%ﬁm?75l%ﬁﬁﬁ an
1),. In_addiition, when the ethylenic copol yner
unsaBdrb R, ol P ChRT AP ROSTBITE FPLort BReY Lie Groups, an
et hyl eni ¢ copolyner (A) and the 5 ethyl ene-pol ar
este ﬁbFO@@ﬁﬁpﬁngﬁVeBﬂ)ai@ﬁ%@?ﬁbb@@t&@ﬂﬂ(ﬂfqm@ aod2gn alkyl
parts by nmass of (A) and 1 to 80 parts by mass of
alcoli@l) ghenesatiraseprompdedntihaivihg $0&abr afiofd)adghirous
(Bl) is 100 parts by mass). That is, in the ethylenic
carb&2POL ¥ NBE: QOFPEsPLL 0Rnal )k Hf e present,jvuentd.qn Froup

preferred enbodinent is that the mass 10 ratio

: / of _the ethylenic copolyner (A) to the ,
lHClééﬁ%féﬁé%%%lQFOH%hd%€¥J1Q63F§§§P 177 %iﬁﬁgﬁaF%d cyclic
hvd 20: 80 and preferablé 100: 0. Wen the ethylenic
YArQopbPYRE? T eoRpodnti Bhe( 1) X6ont ai ns (Bl), the mass

ratio ((A)/(Bl)) is in the range of preferably from
[0099Db: 1 to 20:80 and nore preferably from99:1 to

1540: 60. [0120] The ethyl enic copol yner conposition .

(Dheof $becpfesentompventl O cONt@4S, ASrt hexRALYRer ap

conmponent, the ethylenic copolynmer (A and the

ne

unsa P %yﬁ@@%a%(ﬁ{yl@ﬁ%@rdp%ﬁ%% )égegcg:gilcl :Ilc;g r fIg ejgr? acid,

ut nmay contai'n ot her ymer ~“conponents™i eede
runar{i, 04l PO cotpOnEIL s e ol partioularly L,
, et hyl ene- a- ol ef i n- non- conj ugat ed

citraconic acid, crotonic acid, isocrotonic acid, najic acid
(bfand name) {endo=-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 cthride—_f_jmaleimide, anhydrous maleic acid, anhydrous
citraconic acid, monomethyl maleate, dimethyl maleate, glycidyl
maleate and the like.

[C100]

These unsaturated carboxylic acids and/or derivatives

thereof may be used alone or in combination with two or more kinds.
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pol yene copol yner and the |like. When the ethylenic
copol ynmer conposition (1) contains a polyner other
~than the ethylenic 53 copolyner (A) and the
et hyl ene- pol ar nononer copébyner (Bl), it is
desirable that the content is usually 30 parts by
mass or |less and preferably approximately from1l to
10 parts by mass, based on the total 100 parts by
Amo (Ayna 121] | Ge tar
e ath eﬁﬁc“&%%%ﬁ%?é%o%gs@%%ﬁ e Argngr 2 acia
ntains. a rad|cm

esent. |nve pref erab
anh §EREFatSr °fe ? &ﬂlcﬁn%uﬁéPF8ﬁ§ij§ RadEdSspFARy ngsocrotonic
. agent. 10[0122] When the ethyl enic copol yner
aCldcofh%)b%CF BFéA, (A aconehs Aebmek irrlP € dih agehematadie @)Ly used.
the content is desired in the range of preferably
[010lfom 0.1 to 2.0 parts by nass, nore preferably from
0.1to 1.5 parts by nass, further nore preferably

frepu®s2:50idn 1.0 aQ@{ltem@ﬁ 'ﬁssglgé?t egzcg 2t y; ng a polar

preferably from0.2 to 0.7 part na ase

monchk o 5 PrEdh %ﬁé&?ﬁ%ﬁg% o ﬁi?y ot fx’z?n'ceél)zmefsuch

t he ethylenlc copol ynmer conposition ( ) contalnlng a

2 POLaH MR enEPat bR RFPdYet &fobAtmedi fised; themwbded monomer
article or foaned nolded 20 article having a noderate

1s ugedsshi aki mgoshtuotfuneuadlpr 6dumed. tH0188] parts bPsweight
the radical generator (C), an organic peroxide is

and preferably fs6d, 5and @@%ﬁhﬁhﬁ 3JWé1@%kUQ%%e@” o8l 9881 Sarts

per oxi de such as di cunyl per oxi dir-t- utylperOX|de

oy Bl AL g e [P i o

1 1é3 bls%t but | per.oxyi sopropyl) benzene,
polygeyipakienghi Visyér oX Pesr eryed, ity PEg seBRexhae, radical
generator.
[0102]

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

[0103]

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

[0104]
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5 n-butyl -4, 4-bi s(t-butyl peroxy)varel ate, benzoyl
per oxi de, p-chl orobenzoyl
per oxi de, 2, 4- di chl or obenzoyl peroxi de,
t - but yl per oxybenzoat e, t - but §1 per benzoat e,
t - but yl per oxyi sopr opyl car bonat e, di acet yl per oxi de,
| aur oyl per oxi de, t-butyl cunyl peroxide and the |ike.
Anmong t hese, 10 dicunyl peroxide is preferred. [0124]
When 4diei eidvy) €ni ¢ reGRObyIRhee@iRagl & ipyl {d hc@bonmeReto the
present invention contains the radical generator (C),
Lt+raksorpr - cant.aj : LLi sslLi g
o T oo, Ldgat her L34 ?E%hsf?édﬁ%& BLIEKLAY 1s
ener at or . The auxilia crossl j nking agent
2 reJiRRhA . ShobChngdatnl Bobtr phliBrgerBbatf dpagrolar monomer
auxi liary such as sul fur, p-quinonedi oxi e,
to bg graftpenzayl B6i ABFEERISRE, -
N- net hyl - N-4-di nitrosoanil i ne, ni trosobenzene,
(01048l phenyl guani di ne, tri net hyl ol propane- N, N - m phenyl ene
20 di mal ei m de; or divinyl benzene, triallylcyanurate

(TAQ rantbd 1 Fabdyl bgosyamut at 8o 4JA Qo & ified w%th a

In addition, there may be nentioned a nmultifunctiona
polaﬁ&?ﬁrﬁ&:a eg}r rg)enoggre—:‘?rrfggrﬁ:gd %c’y eat hé’olnevneentgilglr?a%ly well-known
di net hacry €,
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 weight 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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55 di et hyl ene gl ycol dinethacrylate, polyethylene
gl ycol dinethacrylate, trinethyl ol propane
trinmethacrylate, allyl methacrylate and the like; a
mul ti functional vinyl nononmer such as vinyl butyrate,
vinyl stearate; and the |ike. Anong these, 5
triallylcyanurate (TAO and triallylisocyanurate
, (TAIC) are preferred. [0126] & | In the ethylenic
10Velbhal vie 1 SEGhpbs P Bhalt) merifNéngr eaEhtoF § giereof,
such an auxiliary crosslinking agent is desired to 10
the Frswbethd maprlampunthaso ttihgit ddiecsdss gatdrogth to a polar
[auxiliary crosslinking agent/radical generator (C)]
groupfcéieasnxnd i aryregeasl i nkingragentchasthe radigalyester,
generator (C) is from1:30 to 5:1, pre?erably rom
: : I r ef I rom1:15 to 2:1, and .
poly it fochdr, TS AN e 160 2o R g vamide,
Foanmj ng Agent (D . The ethyl eni c copol yner
PMMA é%?ékpiﬁﬁ %ﬁdt%%ep}é§§ht i nvention preferably
contains a foam ng agent (D). [0128] 20When the

[010%k hyl eni ¢ copol ymer conposition (1) contains a
foam ng agent (D), the content varies dependi ng on

t e bypesioh, thend Oy INGageNtE rDbxalibic| S F0SIHRE 1iaRtic
the range fromO0.1 to 30 parts by mass, preferably

resily DD LyEALERgIar s DYiEoR 3¢ HBLe LSS TOD
oot B3R e quss o Lhe eliylonie copgYIET (A g NS e
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.
(01107

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

copolymer composition (1)) of the present invention contains the

ethylenic copolymer (A} and an ethylene-polar moromer copolymar:" =

(Bl} when needed.
01127

<Ethylenic Copolymer (A)>
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[0129] In the present invention, as the
foam ng agent (D), any 5 of a chem cal foam ng agent
and a physical foan ng age maybe used. [0130]
The chem cal foam ng agent® specifically includes an
azo conpoundsuchasazodi car bonanm de( ADCA), 10
1,1 -azobi s(1l-acetoxy-I|-phenyl et hane),
di met hyl- 2, 2' - azobi sbut yl at e,
di ket hie- 2t2viserdly steoblyyeat €A), any of the ethylenic
2,2' -azobis(2,4,4-trinethyl pentane),
copolyherazoh) sfeyehehgxanenk- carkemiidn i) suli®ably used.
2,2' -azobi s[ N-(2-car boxyet hyl ) - 2- et hyl - propi oneani d
[Ollﬁf] and the like; a nitroso conpound such as
, N -di ni trosopent anet hyl ene tetram ne (DPT) and the
i ke: .hydrazi nederi vatj vesuchas 20 . ] )
4.5 B/ BF Y bERS SR By | HydFRRRdeFuting the ethylenic
- di phenyl sul fone- 3, 3' -di sul fonyl hydrazi de and t he
copolyRer ememidrisarilddcoapoungdstbhras Pt tisl demésabfienyd use
sem carbazide and the like; an organic thermally
an etgdemaesabbelimam () agenhcubh @&Sns by of the requirement
trihydrazinotriazine and the |ike;

(¢) of preferably from 0.857 to 0.910 g/cm’® and more preferably
from 0.860 to 0.905 g/cmB. In addition, it 1s desirable that
the ethylenic copolymer (A) has an ethylene content in the total
constitutional units of usually from 50 t.o 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 measured values 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 g/10
min and especially preferably from 0.1 to 10 g/10 min.
[0114]

Ethylene-Polar Monomer Copolymer (Bl)

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

(1} of the present invention, there may be mentioned unsaturated
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a bicarbonate salt such as sodi um hydrogen carbonat e,
anmoni um hydr ogen carbonate and the |ike; a carbonate
salt such as sodi um carbonate, anmmoni um carbonate and
the like; 5 a nitrite salt4%uch as ammoniumnitrite
and the like; and an inorganic thermally deconposabl e
foam ng agent such as a hydrogen conpound and the

i ke. Anbng these, azodi carbonanm de (ADCA) and sodi um

carbsx [ 9gen-£ar henat esag g partd Sul ar l i pr&f £4L edyi dPl3ldeer,
t he phyS|caI f oani ng agent which is a foaning

gent tha t. n ssar acco ni_e en1c
carb?ea%??%%@% F R ige 1 hPE ey SDe MEALAanetherBrtay be
exanpl e, organic physlcal f oam ng agents |nclud|n%)
exemphif68e Y AHS O LHP PRECKE hydrocd BbRstytakedsarooxylic
nmet hanol , et hanol, propane, butane, pentane, hexane
acidanduth Bbeddﬁyiicﬂﬁdiﬂw wendscoflchl aciinat edhimaric acid,
hydr ocar bons such as di chl oroet hane, dichl oronet hane,

itac6RiB0AC &1 rAshbpekdg1and1bhe d,i knoediH QusnkidfS: Ofmaieic
fluorochlorohydrocarbons such ‘as chl or of | uor ocar bon

anhy @80 € 1 LLEB 1 S OIANLGAPINS Al d 0ARL 00205 S
wat er and the l.ike; and ot hers. Anon these car bon

unsa et ad CAMAEIGEr aRddar o aiE  theakb<tT BRBEVREADT metal
because they ate not-required to be turned into

suchvapot i thhexpeasdiemangotinbiskelny anal ¢cdnesdike or a salt of
envi ronnental pollution and ignition. [0132] 58

polytdléhe s ealcH aanmagn8geth, I@al@ﬁgn Az itheaheathag ike;

agent (D) in the present |nvent|on | eaves no
S i.d e t
unsaggo%?%%n%ékgﬁgpﬁﬁg %‘f?ﬂgﬁ% cross .ﬁb‘%%ﬁ?J%%fylate'

roce of t.he co SItIO Nbreover si nce

ety DA RS CAene CFY LAGE pawaBPWi%CFglate n-butyl
excellent in kneadability. In addition, if the

acry bhyi calspehiilng amyentatis usegthubnomeshagdor ast t hethyl
resul ting foaned product (for exanple, ammoni a odor

methgenerated i et anpoisatt phaté, ADGAtHRY heleate and the
prevented from generating. 10[ 0133]

like; vinyl esters such as vinyl acetate and vinyl propionate;
carbon monoxide; sulfur dioxide; and others.
[0115]

As the ethylene-polar monomer copolymer (Bl), there may
be more specifically mentioned 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 acid ester copolymer such as ethylene-methyl acrylate

copclymer, ethylene-ethyl acrylate copolymer, ethylene-methyl
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Further, in the present invention, the chem ca
foam ng agent nmay be used as the foam ng agent (D) as
long as it causes no adverse effect such as odor,
nmol d contam nation and the50i ke. These chem ca
foam ng agents maybe used al one or in conbination 15
with two or nore kinds, or in conmbination with a
physi cal foam ng agent and a chem cal foam ng agent.

methB@%§§htéscE%%l§h%&'n%t@?ﬂ%ﬂ%iﬁsgﬂﬁiﬁﬁng%ffﬂa{@ lymer

agent, in the Ccase of snall-scale production, .carbon

X n.and. 20 the ke may '
and g‘%}‘? LGP ERES P Ttr et pn KT et T i ruraced
I|ed to an injection nolding machine, an
Carb@%&v GSi G%iivh| LA TR THIEHA Her ahedt Fe rbPre Likr sugh scopolymer
pressure reducing valve, or may be pressurized by a
such paspe emgl ¢ he- 1 $deuantl dor slppbymedhanriyhjecac¢dt copolymer
nmol di ng machi ne, an extrusion nol ding machine and 59

and &BByhkke-nlBL89L acrylatelteadtids 'lc'dbi&“héﬁgﬁyﬁgr and

a faC|I|ty produ0|ng a foaned pro uct on a arge

tonof8! &n | LAVEH! Gh £ar BOn oxLdG | LAUS L0 B L0080

ored Th a storage “t an
b assing through a heat exchanger_and supplled to
“euta%lﬁﬁ}%éc]wo?ﬁw%% rfelchy heneaniekl restoh soPel yiger such
machi ne and the |i ke through piping and a pressure
as etbﬁhehagviay&eacetate copolymer; and the like.

[0lle]

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 ionomer, an
ethylene- (meth}acrylic acid-(meth)arylate ester Eopolymer 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 from 5 tc 45% by mass is preferable,
although the content varies 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 0.05 to 500 g/10 min
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[0136] 1O0Further, in the case of a physical foam ng
agent in aliquid state, the storage pressure is
preferably in the range of from0.13 to 100 Mra.
[0137] When a chenical foahing agent is used as the
foam ng agent 15 (D) , the chem cal foam ng agent is
used in a proportion of usually from2 to 30 parts by
mass, preferably 3 to 20 parts by mass and nore

and éﬁ}ﬁé@i@ﬂ)}’ ffricans 51 e 160 R tEmhY é@ﬁéasgﬁgﬁda@@ 9bhe under
total 100 parts by mass of - the ethylenic copol ynmer

et hyle Ly Bl
= Top e et PERE TR RoLAe B T R 6N ary et Soturated
foam, ng agent may be appropriately_increased or
Carbigyldas &F 16V t HE St EitieRs eXpaRSIYRLCT AF1LE ecarTe vinyl
the gas vol une generated varies depending on the
esteryp:ezsthﬁdlzgmdes agft ativee d banm gyl egerbpodguerfl@a38pn under
Further, when a physical foam ng agent is
hlghUﬁE&ﬂ)@ﬁaﬁd’hﬁa faaarﬂlngm pgerkulld cohher agdst i om apmyRt oef, the
the physical foam ng agent is appropriately
i n ) Ng @GN d p n
copofgEES 83?9.%@@9% e anse L PR sty of
nd preferably from0.5 to 10 parts
unsagﬁgﬁﬁgé 6€§'8 ﬁthe§Qﬂ%ﬁ 1%§epapp§aﬁﬁeﬁas§ﬁﬁ f$reting
et hyl eni ¢ copol yner (A) and the ethyl ene-pol ar
ethyspnenenseopobyrdr ¢81hoxy01i89] aThe ectydbymers with the
copol ymer conposition (1) of the present 10 invention
corra@Bpondnhgi Meanlausinbbanyisf.oam ng agent if needed,
together with the foam ng agent (D). The auxiliary
[o118pam ng agent has functions of |owering the
deconposition tenperature of the foam ng agent (D),
a eleratin e deco osition, makin b
or&?laﬁ%h?ﬁgnllﬁg aéU@ﬁ“ﬁWE§U§PPPgVWeFobﬁfhfcwordlng
a ent 15 includes zinc oxide (Zn0); zinc stearate; an
to th&r@éﬁﬁenséﬁweﬂkwraé%adp eEyIY e nyghe aat & e sEiRRLymer,
stearic acid, oxalic acid and the |ike; urea or its
the deniceatti e nitdybt heepsate 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 (MFR; ASTM D1238, 190°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.
(01197

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

20 parts by mass of (A) and 0 to 80 parts by mass of (B-1l), and
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[0140] Optional Conponent 20The ethyl enic copol yner
conposition (1) of the present invention may contain
various kinds of additivegpsuch as filler, heat
stabilizer, weather stabilizer, flanme retardant,
hydrochl oric acid absorbent, pignent and the like, if
needed. The various kinds of additives include those
ich are well known 61 as additives capabl e being
a Prgifedeco SAPGAEMERITe fési hReto1AEE TRED éﬁﬁwé‘—m eopolymer
copol ymer conposition (1) of the present invention
compageyt ise ddilt abhypadsedlforpaaksony Bpps icfat (Zonsndno (Bl) .
especially for the application of the foam ng nol di ng

In a@doeess, MAb42]t1sPr edugilicon ©f c5pamptle MoldnghAritd e (1
A foaned nol ded article of the present invention may

conta(t:ig}?ggglq;}'::ggt( 3r§1’:‘§i§§tt¥lgegr§] fé]{?%!lz ﬁégﬁolﬁg@é)ll YB" and the
f bl
ethy R R R bolBis ror Beanpaer: 1BA P @ 99 to

§ub ectln

radi cal generator (C) and the foan1ng agent (D) to
20 pagEssky inddhgIf 6an agdnbltd B PROL43DY IETHe aft Hpllénibere,

copol ynmer conposition (1) used for producing a foaned
it isnphrdeddadt thbe thei Bog8alnet- ¢rgsshidnked)and wobopaeds by

state and nmay be in a nelted state or may be a pellet

mass)Q’ BREEL: WhiGh by 99l adand 3Q)di1didd e Qomposition (1) of
the present invention, a preferred embodiment is that the mass
ratio ((-A)/(Bl)) of the ethylenic copolymer (A) to the
ethylene-polar monomer copolymer (Bl) is 100:0 to 20:80 and
preferably 100:0. When the ethylenic copolymer composition (1)
contains (Bl}, the mass ratio ((&)/(B1)) is in the range of
preferably from 99:1 to 20:80 and more preferably from 9%:1 to
40:60.

[0120]

The ethylenic copolymer ccomposition {1} of the present
invention contains, as the polymer componen{:, the ethylenic
copolymer (A) and the ethylene-polar monomer copolymer (Bl) if
needed, but may contain other polyme; components if needed. The
other polymer components are not particularly limited but
include, for example, an ethylene~s-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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[0144] 20When the foaned nolded article is produced

by using a pellet of the ethylenic copol yner

conmposition (1), the pellet is prepared using a

granul ator by nixing the ethylenic copolymer (A) and

et.hyl ene- pol ar nononer copolynmer (Bl), as well as

each of a conponent such as the radical generator

(©, the foam ng 62 agent (D), other additives and
copolfreet il kAL ige PHAPOTdA OO 4 rdirese cobod yiierRsChe] , it

m xer; nmelting and plasticizing the mxture with the

is ddiSe 9 A kReades C%lﬁ%%ig Banbpr Y 99 X8kt &y Ahals@ or 1ess
I ke at the

an extruder and the | a tenperature ere
radi cal. .5 generator d/ or. the_foam ng agent (D
and Y BBt S hhd o bedlorg E HEoha sy based
di spersing the resulting m xture. [0145] As the
on thetheer¥ ot0Preduepngyaresaned bl deddar@Bilel-e by
crosslinking foam ng, there may be nentioned, for
[0i2&kanmpl e, 10 crosslinking by heat treatnent and
ionizing radiation crosslinking. In the case of the

Radi &4 PSS dukd A9 bycheat treatment, the ethylenic
copolymer conposition (1) preferably contains the

radi cal ner at or and the auxiliary_ crosslinkin

Lo LR et TR o RaRRE PR S ER gt W Bsenc
, radi ati on_crosslinking, 15 the ethylenic copolyner .
1nVeRrlorfosPE ¢ 0RT #RY Ypremdrdmisy & oft @l el t a@namgprar(@ which

crosslinking agent. [0146] A foaned nol ded article of
functimnprasentcroyvehinbhngaygeont ai n vari ous ki nds of

additives such as filler, heat 20 stabilizer, weather
[o12stabilizer, flanme retardant, hydrochloric acid

absorbent, pignent and the |ike, if needed, as |ong

a%vﬁel?letggji %ﬁg%@%%hceoﬂﬁvﬁpéf %%m%roesilqﬁtonl W?I cr:oergtains the

These a

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 composition (1) containing a radical
generator in the amount is used, amolded article or foamed molded
article having a moderate crosslinking structure is produced.
[0123]

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

stch as dicumylperoxide, di-t-butylperoxide,
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be contained in the ethyl enic copol ynmer conposition
(1) in advance, and may be added and used during the
production of the 63 foaned nolded article. [0147]
In addition, when the foane8 nolded article is
produced using a sheet of the ethylenic copol ynmer
conposition (1), the 5 sheet may be prepared, for
exanpl e, by feeding the pellet obtained as nentioned
2, 5-dhowehty0 -an sext Fudeb @y 1pegal:enNdaixamd di ng nachi ne.
Furt her, an expandable sheet in a non-crosslinked and

2, 5-HRfeaned st @t—@im&’:—%%t@"lg)%gc{o?%d??/er%ﬁ_t§0d i n which

each of the conponents-c € ‘et hyl eni c

_copol onposi tion (1 are kneaded by a bl ender
1,3 §ﬁ§?F%ggﬁVQBQBBﬁalﬁﬁgﬁ%P%&3g%%ﬁﬂ%%ﬂn is nolded into a
sheet by a calendar roll or is made into a sheet by a
1y 1-Bi-gds-RBEULRE T AEYNIRe 3, &r thyime thetllvod liohamtsingh t he
- pellet is kneaded by an extruder, and then the
n-butg$ukt dAbikg trhde yilpka cays heete Iyt passbegzbloudhe @oxide,
T-die or a cyclic die. 15[0148] The foaned

p—chﬂ@kQEQHQBPHC|ep@£o£53epre%?n4~&f¥ﬁ t%@@eﬂ?% pe peroxide,

non-crosslinked or crosslinked an e prodﬁcti

_ hod is not particularly Iimted, byt it e
t bug?%%%%%ﬁ? f or exanp?%ﬁz%?y?he fo||omjﬁghﬂiﬁiﬁ%%ﬁenzoate,
20[ 0149] For exanpl e, when the foamed nol ded
t-bugyiperexyisppeanyed usi rep¥penakpandabl dlistnsstylreroxide,
sheet of the ethylenic copol yner conposition (1)
lauropt pénedids, rertugnecuiabiower omydbenabt ad nedkdISARGNE these,
cal endar nol di ng machi ne, a press nol di ng nmachi ne or

dicuylp&li6xi84 extpudeerrBueferably, a sheet of the
et hyl eni ¢ copol yner conposition (1) naybe obtai ned

[o124ping a cal endar nolding machine, a press nolding
nmachi ne or a T-die extruder. During the nolding of

t sheet, when the ethyl enic copol yner conposition
(?ﬁmnltheeth;ienlccopo%ymercomggs%%ion(1?Bﬁfthepresent

inventioncontainstheradicalgenerator(C),italsopreferably
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-guinonedioxime, p,p’-dibenzoylquinoneoxime,
N-methyl-N-4-dinitrosocaniline, nitrosobenzens,
diphenylguanidine, trimethylolpropane-N,N’ -m-phenylens =
dimaleimide; or divinylbenzene, triallylcyanurate (TAC) and
triallylisocyanurate (TAIC).
[0125]

In addition, there may be mentioned a multifunctional

methacrylate monomer such as ethylene glycel dimethacrylate,
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5 contains the radical generator (C) and the foam ng

agent (D), the sheet is preferably nolded at their

deconposition tenperature $é | ess, and specifically,

the sheet is preferably nolded by setting the

condition that the tenperature at which the

conponents constituting the ethyl enic copol yner

~conposition 10(1) isin a nelted state, is 100 to

diethydenef or gbxappl e.djmatiprcrylate, | n exkypthyyéng a glycol

nmet hod for producing a primary foanmed product from
dimethecshéeatepbt arnedthy loemaidrod, (oimextagtEatde allyl

sheet is cut into a volune of 1.0 to 1.2 tines the

meth¥ekYTB:af 224 150k de ; 306 Pl @ced i dihe Mhd 1 monomer such
mai ntai ned at 130 to 200C. A primary foaned product -

non-.crossl.i nked or. crasslinked fopaned oduc IS
as v A T S SRS (il PRelhbRa. CMERRS righese:
. pressure is, for exanple, 30 to 300 kgf/cnR and the
trlaﬁévépﬁanﬂrﬁéei 4T8§)t o0 RirdateylitRavangragef odifed) are
nol ded article 20 (non-crosslinked or crosslinked
prefépasdd product) is produced by heat treatnent. In
addition, the holding tinme may be increased or
[012decreased accordingly beyond the range because it is
dependent on the thickness of the nold. [0151] 65
A mol.d f .crosslinked) foaned, product i ot
o SErY e R e e R BTE  PhE qi R Sepresen
_ shape suitable for producing sheets is usually used.
INVeRhI QR P UChr Bt @r%ﬁl%@é GredaplBkeny 2yRkdis desired to
structure so that the nelted resin and the 5 gas
be ugEter anedamurimegintthesdeconposith@nmefsst heatdan guxiliary
agent may not escape. Further, the nold form
cros$l ehriAfl agkas /aalbapen ofgehBeakBrer(syurfecectheomdheliary
vi ewpoi nt of the releasability of the resin. [0152]

croséiqﬂk§g9i$#9?thbEﬂg PE&EQQi’?&HSILQQPERnWH%d%Qog %§30to

article”of resent 1 nventron nmay be ‘produce
.- an extrusjon foanng nethod in which for exanple, 1he
51, A e E g e apadiiei B 2L = F ESERBL HORESH oD t0
an extruder and is foamed sinultaneously when it is
2: 1, oetedsppcbathe prabspRbly. fHea 1:d0 &of daded product

15 may be produced by heat treatnent. [0153]
[0127]

Foaming Agent (D)

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

[0128]

When the ethylenic copolymer compcsition (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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Further, there may be nentioned a nmethod (injection
foam ng nethod) of injecting the ethylenic copol yner
conmposition (1), preferably an ethylenic copol yner
conposition (1) containin ®he 20 radical f oam ng
agent (C) and the foam ng agent (D) into a nold at
t he deconposition tenperature or |ess of the radical
generator (C) and the foanm ng agent (D), and

100 ipairtsai iy ngaats aof enper atthiglefor expopk@erof (&) and the
approximately from 130 to 200C in the nold and

ethyL&nsshbDKE NFohOaBF NHopb1iRe L @auhting mxture . That
is, a foaned 66 product may be produced by heat
[oizéyeatment. [0154] It is also preferable that a
predet erm ned shape is given to the primary foaned
produyct obtai ned by the nmethod by 5 conpression
nnﬁora%ﬁbe. P SO B8t 6P Tho | 3F g difittiingh@aantt hily , any
time are such that the nold tenperature is in the
of a rhrgécef 18aming200ent tdred ¢l ppyisigair £saul agi sgént tdey be
range of 30 to 300 kgf/cnR, the conpression tine is
usedin the range of 5 to 60 m nutes and the conpression
ratio is in the range of 1.1 to 3.0 and 10 preferably

(0130 3 to 2. [0155]

The chemical foaming agent specifically includes an azo
compound such as azodicarbonamide {ADCA),
1,1"-azobis({l-acetoxy-1-phenylethane),
dimethyl-2,2'—azobisbutylate,
dimethyl~2,2’-azobisisobutylate,
2,2"-azobis (2,4, 4-trimethylpentane),
1,1"-azobis(cyclohexane-1-carbonitrile),
2,2’—azobis[N—(2-carboxyethyl)—2—methyl&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’-disulfonylhydrazide 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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In addition, in order to obtain a crosslinked foaned
product by a crosslinking nmethod by ionizing
irradiation, first, the ethyl enic copol yner
conposition (1), preferably an ethylenic 15 copol yner
conposition (1) containing an organic thermally
deconposabl e foam ng agent is nelt-kneaded at a
.. tenperature | ower than the. deconposition tenperature
Lrih ey Hendioard agtagent EBF, L4k87 t he resul ting kneaded
product is nolded into a sheet shape to obtain a
a bidagdhveditsheetlt 20E0156]sodium hyNexagen mnkeswttd, ngmmonium
foamed sheet is irradiated with a predeterm ned dose
hydr&fed @Airbong tieadhal #1080 1likeGr 9SS ia B G t1heBuths sodium
resulting crosslinked foaned sheet is heated at the

gﬁﬁggpqﬁgﬁ' e higher . 0f .t he organic
Carbt er nal yéé%b%e%%ﬁ%%égggeg %a%?%giégéﬁt to obtain a
. crosslinked foaned product in a sheet state. That is,
2 n S AR pr ot S ey B B AL 6 by RBAL theeaiigAt 2nd an
_ [0157] S5As the ionizing radiation, an a-ray, 13-ray,
1norganiyy, thesoeddy béaapmpesaboéns beaamingr ageot t hechi ks a
are used. Anong these, the y-ray of cobalt-60 and the

hydr®jecioppobeamsadet peef exabl yntsed + He@E58h zodicarbonamide
The product shape of the foaned product includes, for

ocriOa T 330 G U B oRP e et

[Oljﬂaecondary foamed product may be produced by giving a
redeterm ned shape to the crosslinked foanmed product
obtai ned 15 as nentioned above by conpression
mBEdithg. PAl Séxardplfeasfingha geawpr edsicon igpladitpgming agent
conditions at this tinme is that the nold tenperature
that iis nottiheceangei ol A80omea208€, by hthead iadgli g aprte Sy @pon
is in the range of 30 to 300 kgf/cnR, the conpression

foamildgTe the reNmbhens aRGe: Phndd | 0 B0 U RS, ah® physical
conpression ratio_ iSin 20the range of 1.1 to 3.0:
foamﬂﬁg%%%ntsincludingvariouskinds<1Ealiphatichydrocarbons
such as methanol, ethanol, propane, butane, pentane, hexane and
the like; various kinds of chlorinated hydrocarbons such as
dichloroethane, dichloromethane, carbon tetrachloride and the
like; wvarious 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 argen are the most excellent because théy FFr& 16t
required to be turned into vapor, inexpensive and unlikely to
cause environmental pollution and ignition.

[0132]
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Anong the production nethods above, a foanmed nol ded
article is preferably obtained by heat treating the
et hyl eni ¢ copol yner conposition (1) or preferably an
et hyl eni ¢ copol yner conmposi%ion 68 (1) containing
the radi cal generator (C) and the foam ng agent (D)
[0161] Further, a foanmed nolded article of the
present invention 5 preferably has a specific gravity

of1 003 $By9:i 881 Adundidd) kit tBEuSHNRILEEEOLERIng agent
(CS, % and specific gravity (d) of the foanmed nol ded

%T%h% é;gre‘){) x{@gpgfeg %?’xy' ¥ ?Lrletéfx%ls ﬁ%%é‘@émﬁr}@é i fc% UM due

satls e requirenent

279x(d) +95 in view of able of roviding a .
and Toamml HoPdEd Rt iM% Nk RGN ConF gt nden bRt Sdrdng the
has a small conpression set. Since such a foaned
crossplnletnar fpenénpapracgesd &t rebs comavatlicéwnf.or Moreover,
conpression and is suitable for the application
sincd efd phitgisag feshBiqreentd tsi Soprefelabl,y iused efkefel lent
the | am nated product, footwears or footwear parts

in knl\@%'qg?) are fdes 'Qﬁglk%sr lfbtrﬁéﬂgﬁgs&%atlhg gﬁ%g dagent is

of t'he ue I's not par ul arl y

for referred e s .t hat
used EbpaRnET SOG0 oD G EE A Tt BPRPRB Y CoTof L e ampLe,
[0162] <Lam nated Product and Footmear Part> 20The
ammortiganedorn| TREBF TG E| BPEN (IRCPIRBTHE LMY AL iAdH-A)s may be
al so preferably a | am nated product in which the
prevdroaa@df rahdeenaratthe.is | am nated with other raw
materials or the foaned nol ded articles of the
[oi3Present invention are lam nated with each other. The
foanmed nol ded article of the present invention whi ch

I SE'u 6@9 ! am Q:%t ed I%rs%q'l c J_n‘ole il er{,er ychae II1 ? glmlng
pro U 1ff'awng a Iayer conpose ot 't he'S oaned
article (non-crosslinked or crossli nked f oaned
agenfymegudre) usedt fe phesERning &it9n (:Pridaé fapgras it causes
conposed of at |east one nmaterial selected fromthe
no adgegwe effect such as odor, mold 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 feaming
agent and a chemical foaming agent.

[0134]

Ls the storing method of the physical fcaming agent, in
the case of small-scale production, carbon dioxide, nitrogen and
the like may be used in a state where they are stored in a steel
bottle and supplied to an injectionmolding machine, an extrusion
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 injection molding machine, an extrusion molding machine and
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5 consisting of polyolefin, polyurethane, rubber,
| eather and artificial |eather, which are descri bed
above. [0163] As th ther materi al
constituting a | am nated product, preferably one kind
of material selected fromthe group 10 consisting of
pol yol efi n, pol yurethane, rubber, |eather and
artificial leather, a well-known one may be used
the jikReut any particular limtation. Such a | aninated
product is especially suitable for footwear parts.
{013pD164] 15The footwear parts includes, for exanple,
shoe sol es, mdsoles, innersoles, soles, sandals and

t hen lddeg+ {65 %Qﬁ@aé@%f %o%‘é%ﬁﬁ§tg{‘?r589&% 'a foamed

parts according to the - present Inve on use the

f ganed ded article .of the present 20 .nventiaon or _,
Prody Rl "FR Shokr 1T B i | O BDH - The rRFE A Prividn i e £ied
.. Which is a | am nated product, they are |ightweight
N1tre@en na)d stippriiske thee def oremitipri clirsEd Dyt drdng-tamanized
use. For this reason, the foaned nolded article of
by padsery eseptighny értatoaxwhioleirsand fagipieiard pardniisjection
especially useful for sports shoes. 70 [0166]

moldfrﬁ%h}if;h@_ﬁiiﬁego%‘?ﬂ YdRE MRS kb1 @R gz chine Ah@CEARd 11 ke
et hyl eni ¢ copol yner conposition (€ethylenic copol yner
throfQIPORbIAGaA ) SLeLhE BT 2eglLsLavERLLgn contains

[0136]

Further, in the case of a physical foaming agent in a liquid
state, the storage pressure is preferably in the range of from
0.13 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
1-00 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
ircreased or decreased by the intended expansicfi ratic because
the gas volume generated varies depending on the types and grades

of the foaming agent used.

[0138]
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5 ethylenic copolyner (A and an ethyl ene-a--olefin
having 3 to 20 carbon atons-non-conj ugat ed pol yene
copol ymer (B2). [0167] Ethglen|c Copol yrmrer (A

As the ethyl enic copol ymere¢ any of the ethylenic
10 copol yners (A) of the present invention is

sui tably used. [0168] As the ethylenic copolynmer (A
constituting the ethyl enic copolynmer conposition (2),

anpagtkbe, CORehY REIhyHiNe: 1 NEXkhChgt Bgedensist Yulfd t4ie the
requirenment (c) is preferably fromO0.855 to 15 0.910

Pr f.e
foan g Foe het nbftehép?ae s Fresto a5 TP ag65E raning
i s .desirably use In addltlon it is . desirable that
agenthd SepaRd yEr YRR RAs IGRCBERPHe M@ CGHt errtended
in the total constitutional units of usually from 50
expangil9gsu dyimel dyutprief dmabhy fapoe6df tus @EM LY mm 6,1 to 15
nore 20 preferably from75 to 95% by nol e and further

partbnse masef enabd ye fe0ab80 1oBFODY oD 2 il thehaskl based
is desirable that the ethylenic copolyner (A has a

on <5 S5 010% A1 ByChone(M ) ol SERLAbl iSO o

and the ethylene-polar monomer copolymer (Bl).
10139]

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 foaming 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 organic acid such
as salicylic acid, phthalic acid, stearic acid, oxalic acid and
the like; urea or its derivative; and others.

(0140}

Optional 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 various kinds of additives include those which are well known
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as neasured val ues by GPCnethod. Still further, it is
desirable 71 that the MFR of the requirenent (d) is
preferably from0.1 to 10Q,9/10 mn, nore preferably
fromO0.1 to 40 g/10 min, nore preferably fromO . 1
to 25 gi nm nandespeci al | ypreferablyfrom0.1 to 10
g/10 mn. 5[0169] Ethylene-a-Aefin having 3 to 20
car bon at ons- Non-conj ugated Pol yene Copol yner (B2)
as adphe istasy | realal ol og i M0 haddag Bot 8n20&afbBAC resin.
at onms- non- conj ugat ed pol yene copol yner (B2), which
[014Iconstitutes 10 the ethyl enic copol yner conposition
(2) of the present invention, is an anorphous or |ow

cryst aldy ‘%nﬂé“EBﬁnyﬁé%'éoﬁ potyieR 1y gbgﬁ the present
contalnlng et hyl ene, an a- ol e in haV|ng

e GELBEN LTS 00 bl OB B0 LSS

havi ng a degree of crystallinity of 15 usual ly | ess
espeqivdnl 1 d%ras hreasir égaby cr @bl FLR VR4t H &g Rregpss -

diffraction nethod is used. The constitutional unit
[Claderived fromethylene of the (B2) is usually from 50

to 85% by nole, preferably from55 to 80% by nol e and

<ProdRe Y eferdbiyedrom 804t Rr89%a by nole. (Here, it is
provided that the total of the 20 constitutional unit

d%rlvgg.ﬁigg:et%yleﬁinlhaofx% tlt t& Qahn%@ﬂflon may be

derlv --oIe ving carbon atons
and the constitutional unit derlved from

prodyisifl banpugaced ipsl FRAeSTRY 19036 PRI ENS T TREGAR igrion (
ratio of ethylene to a-olefin of the conmponent (B2)

to foamingmqatinigubad yrd {eidlety amd yfloe pevdugled, by subj2cting
in the range of usually from55:45 to 85:15 and

an et@snesiid lppgyehey mladda-arm 661 40t @ BFatihidPEHY rAslical

the a-olefin having 3 to 20 carbon atons, there nay

genefgior (C) and the foaming agent (D) to creosslinking foaming
molding.
{0143]

The ethylenic copolymer composition (1) used for producing
a foamed molded article is in an non-crosslinked 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 foamed molded article is produced by using a pellet
of the ethylenic copolymer composition (1), the pellet 1is
prepared using a granulator by mixing the ethylenic copclymer

{A) and ethylene-~polar monomer copoclymer {Bl), as well as each

of a component such as the radical generator (C), the foaming
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5 nentioned a linear or branched a-olefin, for
exanpl e, propyl ene, 1-butene, 2-butene, 1-pentene,
3-met hyl - 1- but ene, 1-hexe 4- et hyl -1 - pent ene,
3-nmet hyl -I -pentene, 1-octene, 1-decene, 1-dodecene
and the like. Anong these a-ol efins, 1-butene,
1- hexene, 4-nethyl-1-pentene and 1l-octene are
especially 10 preferably used. In the present

agent nllghnt e sty tihese aadoltaki hs keahn ativ effapdraviarg with
3 to 10 carbon atons is nore preferably used. [0171]

the uAke the henschaj ugaters; petyene, atdene sray-ibe ng the mixture
specifically 15 nmentioned di cycl opent adi ene,

with ol hexadieng,  quehooct adi ene 4 gﬁhgﬁlr nﬁ@géxb_orge&ﬁller, an

I o) and the I Ke.

ehtyl i denenor bor nene, vi nyl nor bor nen

| n_the_conponent, .(82 the_content of the )
ext el B | DT L Hor P e RP SR BRE o Sjaigat Bbe  Tadical
polyene is 0.01 to 30% by nole, preferably 0.1 to 20%
genext ¢ (&) amdd ADF & st Epemabl 2T 1D.(P) trea 1 0%thye msicemposed;
Here, it is provided that the total of the
and roomsfdartadusinaimionirty deni dedpéraimet tiyd ereesulithihg mixture.
constitutional unit derived froma-olefin having 3 to
(01420 carbon atons and the constitutional unit derived
from non-conj ugated pol yene is 100% by nole. 73
[ Q47 he conponent (B2) _accordi to_the
bPs A AR ohOF ATE T Fag et “ahaRed kol B! :4081e by
et hyl ene- propyl ene- non-conj ugat ed di ene copol yner
Crosgigbeinangoanieshy |y -y eRE- Ao aryat Eani erample,
copol ymer rubber are preferred, and an
crosstinfiene- propyheaé ndmecamjargat ezhdli ehentoepobynmerdiation
rubber, above all, an

cros il ane- prepyheneret by khdenenos Dok REeNE HSOROL Y RREatment ,
rubber and an et hyl ene- propyl ene- vi nyl hor bor nene

r r - Y, <1Rr e e,
the o e I S S Ehs Bl RS0 Rhmiadl B EEEESy T R e
. der at e crosslinKki structure if they are used. As
radl‘i"aﬂe@f%ﬁﬁsﬁé’rﬁ %Egnﬁg@& FA*t hé2pYeSEnt S HRERY Ggendn  In
. ethyl ene-propyl ene-et hyl i denenor bor nene copol yner
additdgBberdni §hes gasicaldy theefepigdng 0a#dptishncrheslinking,
present invention, the non-conjugated pol yene as
the etbgtenbhedabovenet arforgxapl iesn d 1noprengbgatl et dieiighs the
may be used alone or in a mxture of two or nore
auxilkiads L0l kY thednt ot her copol yneri zabl e
nononers may be used in addition to the '
[014€ﬂon-conjugated pol yene descri bed above, as |ong-aS:
the object 20 of the present invention is not

I mpai r ed.

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

acid absorbent, 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 be added and used during the production of the
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[0174] In the present invention, the content
of the non-conjugated diene constituting the
conmponent (32) is in the range fromO0.01 to 30%
bynol e, preferably fromO0 31 to 20% by nol e and
particularly 74 preferably from0.1 to 10% by nol e.
[0175] As the conponent (B2) used in the
present invention, there may be nentioned, for
foane¢amaliQiedan retikyleene-a-ol efin having 3 to 5 20 carbon
at ons- non- conj ugat ed pol yene copol yner in which the
Ol4ﬁqlar ratio of ethylene to an a-olefin having 3 or
nore carbon atons, which is the ratio of ethylene to
an_a- ol fln havi hg 3 or re carbon atons, isS 60
tol8524d TEH376] Wli%“FhEh‘@oE%%%ﬂt me 959 R BHL Fhet h?—) produced
present invention has an intrinsic viscosity [n]
usinghe phagt of Useatthylevhrlcoprbdymerocdnpgsahdon (1) , the
preferably from1l.5 to 7 dl/g, as neasured at 135C in
sheea deoal ba gekpanrted,| Nfaddietdaaml o, hagorpenent (B2) pellet
used in the present invention is not particularly
t y Lt
Obtalh@‘deié’ %ﬁ?l‘*%%%fcg%?@ﬁotasﬂtr?%%gt%?n e b dolpiog
othern1c cury

C. .
rechiRB CoRBERERt CEbf KEeSA T & FESETebortt “PRVERCFSH ks and
a Mooney viscosity (MB1,4) at 100C in the range of

unfopmefles bty M OMLOLEPALEBHY andebipe@ Pr efhdrdblepchr o the
10 to 200. [0178] I n addition, the conponent
comp@ﬁahthasn&njtuﬁimgVﬁkﬂethyléhecn&mmayﬂemtaﬁ@babbion(1)
from3 to 30 and especially preferably from5 to 25.
are khehBBACHYPRNEIENEBR) ahaStAR 1 OdENeaNG! el L Ned £ tant
is molded into a sheet by a calendar roll or is made into 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 sheet by passing through a T-die or a cyclic die.
[0148]
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.

[0149]

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 obtained using

a calendar molding machine, a press molding machine or a T-die
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75 range, it is preferable because the ethylenic

copol ynmer conposition (2) is crosslinked in a :

bal anced nanner and becones excellent in noldability

and rubber elasticity. [0199] 5In the present

i nvention, the conponent (B2) is obtained, for

exanpl e, by copol yneri zing ethylene, an a-olefin

having 3 to 20 carbon atons and a non-conj ugat ed
extrpdkyene hyefdmalineseacestfe@nodl efid pehymeni zatd@olymer

catal yst. The a-ol efin and non-conjugated pol yene

comp%?ﬂﬁﬁ_bﬁ i )ﬂga% he S}QHQQH@Htué%%ﬁ%@g?%ﬁ%g%{%ine ,

in conbination with two o

01807, ,. I.n. t he et hyl eni c copol ymer conposjtion _ .

2 o743 HGing TRUAT A GehTT OF o S Gi e A ABent rapLding
be further bl ended. A conposition excellent in

of theexisigtt ywhen Fbrdsdilyisnimycprolgmebt spmegshyion (1)
usi ng a softening agent. [0181] Such a softening

contagenttispecadical |yenachudes (@) petd ot lsumdamieng agent (D),
subst ance such as process oil, lubricating oil

the PaRadfinisl Lﬁyégeﬁébﬁ&fi o 1RRI olseumeasnhal tye composition
vaseline and the 20 |ike; coal tars such as coal tar

como SR A1 P A0 IR (AT LSl B qeerany
mold%@?g\lfé@(‘t’o‘ginga%dhé hc:eorl.ciij[(tei.m}l,va‘é(}?gt Stuhceh taesmptearlalttﬂel '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 meld 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/cm2

and the holding time
is 10 to 90 minutes. That 1s, a foamed molded articlé
(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 because it is dependent

on the thickness of the mold.

[0151]



10

15

20

carnauba wax, lanolin and the like; a fatty acid or a
netal salt thereof such as ricinoleic acid, palmtic
acid, stearic acid, 76 bariumstearate, calcium
stearate and the like; a éy%thetic hi gh nol ecul ar
substance such as petrol eumresin, coumarone-indene
resin, atactic polypropylene and the |ike; an
ester-type plasticizer such as dioctyl phthal ate,
dibctylldadi pat ehali gerypbsbhisebkadat foanddt herddk®; is not
m crocrystalline wax, substitute (factice), liquid

art Pehybui adiiens, I8k | hgw | ' L O 5

R R o R G P B e G e

ents,. a_paraffin-type, process oil .10 i s especi al

tor GG RAEES P hebEL &Y BT e o poddaRPerr e Yy nas
high viscosity type having a | ess content of easily

a CO%J?%\W}% LR7 s IHAH HrL e isghtt hednpbReRes tpd resin and the
especially preferred. Here, the term high viscosity

gas dyrperateghsiutrthaly the #enetpesvtsonsef et £46G1ing adlent may
the range from 100 to 1000 centi stokes. 15[0183]

not é8lcdpe. etrigni€, caRoIndRl LSO R) 19fs tdh&aper on
present invention, the softening agent is used in a
. ' f r b s _or .l ess, pretera

che PO ERCR o O TRt TG f i L PRy iRt the
.5 to 60 parts by mass, based on 100 parts 20 by mass

Te€S18f the ethylene-a-olefin having 3 to 20 carbon
at ons- non- conj ugat ed pol yene copol yner (B2). The

[015Z%bfteni ng agent may be added, as an oil -extended
rubber, ina formin which it is mxed together with
t Men ERR) tikradwanee, methsay, benadgesnéat®fided Article of
[ 0184] The et hyl eni ¢ copol ymer conposition (2)

che SigH PRASILI RS 0 il o 00 905 0 zoaming

methgc?\iinnvghi?’crtz %o%roe)%grrnggg,acthoemg%g?/ -e%?_ry <l:'I Sct)leigmer composition
(1) is extruded from an extruder and is foamed simultaneously
whe_n it is opened into the atmosphere. That is, a foamed product
may be produced by heat treatment.

[0153]

Further, there may bementioned amethod (injection foaming
method) of injecting the ethylenic copolymer composition (1),
preferably an ethylenic copolymer composition (1) containing the
radical feoaming agent (C) and the foaming agent (D) into a mold
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 200°C in the mold and

crosslinking foaming of the resultingmixture. That is, a foamed
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5 pol yene copol yner (32) in a proportion of 100 to 31
parts by nmass of (A) and 0 to 69 parts by mass of
(B2), preferably in a proportion of 90 to 35 parts by
mass of (A) and 10 to 65 pabts by mass of (32), and
nore preferably in a proportion of 90 to 40 parts by
mass of (A) and 10 to 60 parts by mass of (32), based
- on the total 10 100 parts by mass of the conponent
prod(Ar aBR¢ BenpenanteGB2). hkhtt hecamponent (A) and
' conmponent (32) are used in the proportion, an
{015gﬁhylenic copol ynmer conposition (2) excellent in heat
resi stance, flexibility, rubber elasticity and

nol di.n recessabiljty is obtained. 15[0185 , .
ThbS rhgRem B S bRbPYIE tEpiio B i 3 Tt Pheoe s gtven
present invention nmay contain a resin conponent other
to fhmnprheagonpbprned ( MHraEtcompéndned( B2y, threef seabbyd by
a rubber conmponent, as |long as the object of the
comppeeseoh maMenthigan iThdoiompipassedh huthHiAG @idelitions at
rubber conponent includes, for exanple, a
thisSEMENEDURG eRG LT HHQ%oE@%é}%;E@%QQF@@{Q PERDUELnge of
thereof, a styrene-isoprene rubber and a ygrogenate%
r Gt thereo a. pol ybut adi ene r.ubber, a
130 15 P B T LbBEH RS E TS L Tuiber i ar Ay 0 30 to 300
rupber, a polyisobutyl ene rubber, a natural rubber, a
kgf /o8 sitihiec 6RBPEGBBAONaREME Hes ik éhewianae et & Kyl epircinutes
copol ymer conposition (2) of the present invention
and tbat abngprethennr uaidrc conpionenhe orheget h&nltheto 3.0 and
conmponent (B2), the content of the other rubber
pref&oapopent 3i sousyal ly 100 parts by mass or less and 5
preferably 50 parts by mass or |ess, based on 100
[015€frts by mass of the conponent (B2). [0186] I norganic
Iler The ethylenic copolyner conmposition (2) of
the present 10 invention preferably contains an
iHH}g%ﬂ?étFPPPeﬁﬁlV%%%e¥héoeﬁﬁVF%H?ca0668ﬁ§%éPk6d foamed
conposition (2) contains an inorganic filler, the
prodyohtant drpasiual ¥ ind memhodtloy 250 ipaimes i byadassion, first,
preferably from10 to 250 parts by mass and nore
the epheflendld yobhs Dnad0 domp2 thiasr $ 1y grstse r Asedn @t H:nic
total 100 parts by mass of the 15 conponent (A) and

n i 401 The in an] B LI '
I A W i
hydr oxj de, natural silicic aci r natyral silicate,
decorlia Lo rodRi Ml eotinn ke BShErEhefdeil] B & Hepapature
lower than the decomposition temperature of the foaming agent

(D), and the resulting kneaded product is molded into a sheet

‘shape to obtain a foamed sheet.

£0156]

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

decomposition temperature or higher of the organic thermally
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20 synthetic silicate and the |ike. [0188] The
nmet al hydr oxi de includes al um num hydr oxi de,
magnesi um hydroxi de and the |ike. The natural silicic
acid or natural silicate includes talc, powdery talc,
kaolinite, 79 sintered clay, mca, pyrophyllite,
sericite, willastonite and the |like. The carbonate
i ncl udes cal ci,um carbonate, precipitated cal ci um

deconR?Phafat e LOGAIELUM BF L ar Bohat Bt 2 MagResF iRt eat BbRdt £oamed
and the like. The sulfate includes bariumsulfate, 5

prodpgignési amsbektatsé adrd t Fddt kiss, Thefoxindeé pmoHudesmay be
zinc oxide, flower of zinc, magnesi um oxide, antinony

prod@xédebandedhet tékemedhe synthetic silicic acid or
synthetic silicate includes hydrated cal ci um

[o15%] licate, hydrated alum numsilicate, hydrated
silicic acid, anhydrous silicic acid and the I|ike.
13{01g9L - In_addition, the inaorganic filler ma
b&*RhPrd gdrti"d FrAMB ™+ 8P artiafit L 2¥4nd T4 ri WoF ghgmlectron
flame retardant includes a well-known flane retardant

beam g yeiv tawraheant i Xronyy fdaber &l kedare yskesh. Bxanplghese, the
antinony trioxide), a netal hydroxide flane 15

v-ray e ArcEsd 1 (a0 examle e Inmgnesi weddy dexigde)feant heised.
i ke. [0190] The et hyl eni ¢ copol yner

[o1sgpnposition (2) of the present invention nay contain
a single kind of the inorganic filler or two or nore
kinds of the inorganic fillers in, conbination. 20
CHES RS TPRPar OTardify 197 PREcHer akhcltdes, for
hydroxi de is especially preferably used. [0191]

examﬂéj—;@ﬁ eéathemheharsr # GhickheoatrHyiiene eopol phepe, a molded
conposition (2) of the present :

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 £t6 200°C, the clamping pressure
is in the range of 30 to 300 kgf/cm®, the compression time is
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 production methods above, a foamedmolded article

is preferably obtained by heat treating the ethylenic copolymer

composition (1) or preferably an ethylenic copolymer composition
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80 invention may contain a radical generator (C).
When the ethyl enic copol ynmer conposition (2) contains
the generator (C), the content is in the range of
preferably from0.1 to 15 p&rts by mass and nore
preferably fromO0.1 to 10 parts by mass based 5 on
the total 100 parts by nmass of the conponent (A) and
conmponent (B). As the radical generator (C), any of
(1) thetsadicqltigeneraiers desordhed (0) tha ehBYE6RhEng agent
copol ynmer conposition (1) maybe used, anong which an
(D) .organic peroxide is nore preferably used. [0192] 10In
the ethylenic copolymer conposition (2), a auxiliary
(0168 ossl i nki ng agent may or nmay not be used together
fth the radical generator (C). As the auxiliary
crosslinking agent, for exanple, the auxiliary
crodstiaki mgfagardsmaededdedl ¢hetdfe teehyreagnt invention
copol ynmer conposition (1) may be nmentioned. 15[ 0193]
prefdhebeéyhdeni speopdlymeracompesi 0008 {R)0 .00 .t hen addition,
present invention nay contain the other resin

the cCRFRQANEGNIS, a5t R, gned,abguegnd Q?Péj&}f‘éy yids tlelg foamed

neéded, in addition to the conponents as describ
ove, . th gditives various kinds of additives
mola@do¥8eiiTe' oF B RGSRs i OB P M limp He ARk LY
._.and for exanple, antioxidant, ultraviolet absorber,
limi{ed: Hewt pedierzlely debisEvabhei zeauinenestatC8=-279x (d)
agent, flame retardant, pignment, dye, lubricant and
+95 iphevieke facepaphticdnedovidiaddi foanedtrel dddyl-enicte which
copol ymer conposition (2) may contain a triazine
is 1idHY-@OYA B 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 exarﬁple, a preferred embodiment is that the CS value is 10%
or more and preferably 25% or more.
[0162]
<Laminated Product and Footwear Part>
The foamed molded article of the present invention is also
preferably a laminated product in which the foamed molded 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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81 conmpound and powdery silicone (also referred to as
silicone powder), which are generally known as a
flane retardant, and pref%igbly contains a borate
conmpound, nore preferably nc borate as an auxiliary
flame retardant. 5[0194] The et hyl enic
copol ynmer conposition (2) according to the present
invention is prepared by nelt-blendi ng each conponent
lamigahstipwrdngtt hesephyfenilel gopol gmenatedppsidion K2ying a
' by various conventionally well-known nethods.
laye2dded of theFodaxampliRied Betethy eAbs-6089LYMBked or
conposition (2) according to the present invention is
cros§P1ALOS G dind LY, 23 &q{%%@gn%efﬁ%p@?oﬁ%%vaea layer
si mul taneously~or sequentia I'nto, tor exanplé, a
Henschel m xer, V-type bl ender, tunbler m xer, 15
compPFpBoRthiEndePasE (HE | TRESE O e it Sheht By the group

nmel t-kneading the resulting m xture by a single-screw
consextinderf mylhiclstiiew exeiydeethaneadeubbBanbuepther and

m xer or the like. [0196] Anong t hese,
artifheda Bnl @ppaeal ushhaw Bgecexesldremedknerdiang - 20

performance such as anulti-screw extruder, a kneader,
[016§]Banbury m xer and the like is used, a high-quality

pol ynmer conposition in which each conponent is

O aPSised e i Lo v, oblalred. LoBer) Fugther, .
preferably one kind of material selected from the group
consisting of polyolefin, polyurethane, 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.

[01le4]

The footwear parts includes, for example, shoe socles,
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.



10

15

20

the like may be added if necessary in an arbitrary
stage. [0198] The ethylenic resin conposition
(2) according to the preseng invention has excell ent
crossliniking properties and 5 excellent flexibility
and is nore excellent in elongation properties and
hue than a common singl e EPDM because the ethylenic
[Ol6ggpo]yner (A), which is a conponent of the ethylenic
copol ynmer conposition (2), contains a relatively
| arge nunmber of vinyl groups. For this reason, if the
<Eth§%ﬁ8F%nF@PPé§Wﬁrlgoﬁﬁﬁﬁé§Fpﬁod2(2) according to the
present invention is used, a nolded article which is
nok smxknﬁbrEOhyﬂanhae,c@psl&mpmovedmp@sSSibnki«gthylenic
properties and is excellent in heat resistance and

copoﬁkﬁéﬁgid%;ﬂ%itb@)rpr Q(ﬂE@th@%@é@gttl%v%rpﬂrmpébﬁtgﬂns the
a conventi onal yl ene-a-ol efin copol yner and

mh 185 equiya ta th
ethyg%%%s(?%éW?r on\%gn | ongﬁ ethyl gﬁel a% g\‘avﬁng 5 to 20

copol yner and EPDM are required, the annunt of the
Carb?%d%éﬁ" SHRARFSPBF UPBLEE BPéNGEe P HEMeEdUSEd - whi ch

is econom cal. [0199] 20The ethylenic resin
[016%bnp03|t|on (2) of the present invention nmay be used

for various applications, but especially nay be

EthyBahiabtypusedefonagl ectric wire coating and is usefu
as an electric wre coating material and an electric

WiP[se §lq§agtﬁhe([%%%qg:] lymer Khe eatrﬂylgf" %h%eseltrlllylenlc

conposi tion present Ion na

| ded t hod. A | ded arti cl
copo [RaEh BB telt Jﬁ]%epPEEE?\gE i H}EHPF&ED%;% T LA,

nmol di ng the ethylenic resin conposition (2) of the

[016%F esent invention into 5 various shapes by a
conventionally well-known rnelt-nol ding nethod, for
exanphe, e tinpl doilc stgio Iagneex t(Aysconsibdingg 110 atth@N enic
nol di ng, cal endaring nol ding, injection nolding,

copol%ﬁﬁ'@f asshds 0l Sh N )t ransierdd g4l A | ?’1\%‘911’1 which

di ng, b|OMInD|dIng, vacuum nol di'ng "and th

cve S0 o (e ol L pLeer 30 e an L <o
after ,t he nol di ng The crosslinking nmethod is, not
0.91%qf chuMﬂeyPF?ﬁ?F@Ber%? Br 8P&btY Oi- RO0U@banT Fed dir ther

crosslinking. [0201] A nolded article of the present
more predetriedd ymhyobel st T dlsl 9. 850ugédnt ds daei agpl yaatddn In
of an electric wre coating such as an

addition, it is desirable that the ethylenic copolymer (A) has
an ethylene content in the total constitutional units of usually
from 50 tg__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 copclymer (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



10

15

20

electric wire sheath, an electric wre insul ator and
the like. In addition, a nolded article according to
the present invention is agoating |ayer such as an
electric wire sheath, an electric wire insulator and
the like. The coating |ayer such as the 20 electric
wire sheath, the electric wire insulator and the |ike

b or on the, periphery of an electric wire by
that DS el F D v S ) ERh A hot PO Sxtakipl mtom 01 to
extrusion nolding and the like. Further, an electric
100 gf 8 sfnyhaopeesamtisnnialit | dromsOpt ovpddd wi/tll ain, more

nol ded article forned by the 84 ethylenic resin
prefepapbgidrncon0 ( 2)t 00k 5tdel Preseahd idiyeitiiadn yagraferably from
electric wire coating |layer such as an electric wire
0.1 €9athng/matgrial, an electric wire sheath and/or the
l'ike. ?0202] 5 <Thernopl asti c El ast oner> A
[016§£ernnplastic el astonmer of the present invention is
opntai ned by dynami cally crosslinking a m xture

contai ni ng the ethylenic copolyner (A) and a _
EthytenerarPiabinrbpyipe 8 pel vifecarion ateimrdBin-conjugated

Polyene Copolymer (B2)

The ethylene~o—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 crystalliine, random elastic copolymer
rubber containing ethylene, an a-olefin having 3 to 20 carbon
atoms and a non-conjugated polyene as a constitutional component.
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
60 to 80% by mcle. (Here, it is provided that the total of the
constitutional unit derived from ethylene, the constitutiocnal
unit derived from w=olefin having 3 to 20 carbon atoms and tha
constitutional unit derived from non-conjugated polyene is 100%
by mole.) The molar ratio of ethylene to wo-clefin of the

component (BZ) is not particularly limited and for example, is
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Et hyl eni ¢ Copol ynmer (A) As the ethylenic copol yner
(A, any of the ethylenic copolynmers (A) of the
present invention is suitaﬁ%y used. [0204] 15As the
et hyl eni ¢ copol yner (A) cornstituting the
t hernopl astic el estoner of the present invention,
anong ot hers, one in which the density of the
requirenent (c) is preferably from0.855 to 0.910
in tyec@nogore prefiatapl yromoh0.8567:¢ 08D: 910 aghc @ and ally
further nore preferably fromO0.860 to 0.910 g/cnB is

pref@baipl ¢f erabl yousedrol p3addition, it is desirable that
the ethylenic copolyner (A) has an ethyl ene content

(o176 the total constitutional units of usually from 50
to 95% by nole, preferably from60 to 95% by nol e,
e preferably from 75 to 95% by nole and further
Tt 16fy

efef Ot PBHIBE f o~ 95 Ky IReea L PPy hepe TR may be

Is desirable 85 that the ethylenic copolynmer (A) has
ment e éclizgadiost brbothed (i dh)n off opr etampbé y tircgmlene,

1.5to 3.5 and nore preferably from1l.5 to 3.0 as
1-butemsur edbuvaknes hy-fehQ 4 hod-mSthil-fuptibene, i ti-nexene,

desirable that the MFR of the requirenent (d) is
4-meEPf 1 A0l Yeene, 3-methyl-l-pentene, l-octene, 1l-decene,
l-dodecene and the like. Among these oa-olefins, 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-conjugated polyene is 0.01

to 30% by mole, preferably 0.1 to 20% by mole and more preferably

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

~constitutional unit derived from ethylene, the constitutional

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

by mole.
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5 from0.1 to 100 g/10 mn, nore preferably fromO.1
to 40 g/10 mn, nore preferably fromO0.1 to 25 g/10
m n and espeC|aIIy preferably from0.1 to 10 g/ 10
mn. [0205] Crystalline Priopyl enic Polymer (B3) 10A
crystalline propylenic polynmer (B3) according to the
present invention is conposed of a crystalline high
nol ecul ar wei ght solid product obtained by

[017Ppl yneri zing propyl ene and one or nore nono-ol efins
ot her than the propyl ene by either a high pressure

0 r r +Th r i .

gf%%g%eengzgagbﬁwne ?%%g)a%dr‘?é{&gg% ,th ng e;{?é&%ﬁt NG Ahtion,

i sotactic and syn actic opyl ene hono Qlyners or
among® D8R Fenc 5t of 6 PR OBOH Y RBY  LHRaSen R aSUREas: ye i ene

resins are comercially avail able. [0206] 20When the
copotyper giubhsr pndpyh etiley pulgmerby B3)etzom-copphyaked gfiene
propyl ene and a nono-ol efin other than the propyl ene,

copoByhaw raiberdral apkefprespecidj caldy dnclades @tdydengilene
1- butene, 1-pentene, 1l-hexene, 1-octene, 1-decene,

non- goﬂgﬁﬁg* & PHORERE, §5§§iﬂﬂ% 1- E%EE%Qe (fb%fe all, an

1- pent ene, - hexene "an
Thes oIekas ar.e used alone or in conblna

ethy%$?$rg§ﬁp% %%r% VﬁagenF6§6§Prnene copolyﬁﬁg ru ber and

pol ymeri zati on node nay be of randomtype or bl ock
an  etyiyd ens i@ ParyEIsol Wil i ath omentle coas lyeegnprohedr  are
as long as a resinous product is obtained. These
especiyblal | prefprapd,enibepalyeer SHeB3) ethybentised cpaigmer
or in conmbination with two or nore kinds.
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
copoclymer rubber is especially 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 thé
non=conjugated polyene described above, as long as the object
of the present invention is not impaired.

[0174]
In the present invention, the content of the non-conjugated

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

to 30% bymole, preferably from 0.1 to 20% bymeole and particularly
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[ 0208] The crystal line propylenic polyner
(33) used in the present 10 invention has a propyl ene
content in the total constitutional units of 65% by
mol e or nore and preferabl¥%67% by nole or nore.

[ 0209] The crystalline propylenic polynmer (33)
used in the present invention has an MFR (ASTMD

1238- 65T, 230C) in the range of 15 usually from 0.01

prefé0ap00 g4£dQ 01D ﬁadlg%paﬁi@b@ﬁ_prefgrably from 0. 05
to 50 g/10 mn. [0210] The crystalline propylenic

{017EPlyner (B3) has a role of inproving the fluidity and
eat resistance of the conposition. 20 In the present

S o oS UL B R B HTEL LB IS e
mass, preferably from90 to 5 parts by nass, nore
may Qg eaitdbingd,r 6ar 8Sxample, pur el anese-dJasdd bavihg 3 to
total 100 parts by nass of the ethylenic copolymner
20 cdAorangk dihe-odryst@h i b get P8 opyl ¢ahe PObyIMRfier 8im which the
molar ratico of ethylene to an o—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]

The component (BZ) 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 sclvent. In addition, the component (B2) used in the
present invention is not particularly limited, but preferably
has amelting peint (Tm) of less than 120°C or nomelting point (Tm)
determined from an endothermic curve of DSC.

[0177]

The component {(B2Z2) used in the present invention has a
Mooney viscosity (MEi+s) 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 icdine value in the

range of preferably from 3 to 30 and especially preferably from

5 to' 25. If the component (B2) has an iodine value within the
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(B3). [0211] If the crystalline propylenic
pol ymer (B3) is used in the proportion as descri bed
above, an olefinic thernmopjastic 5 el astonmer
conposi tion having excell ent rubber elasticity and
excel l ent nol ding processability is obtained. [0212]
Softening Agent As a raw material for the
t her popl,astic el astomer of the 10 present_ invention,
rangg: soft ediSngPa§éRtakaf bbeetsegewnhehenedidegleThe copolymer
softeni ng agent may be oil extended with the
compeshileni 2)copotyoeslfAkedr iney Had aaddedmbaher and otdomes
perform ng the oil extension. As the softening agent,

exceBl&ntt i M@l agienl i whi 6Rd suusual ky ausedsfgr. rubber
may be used. There may be specifically 15 nentioned a

[017??troleun}type sof teni ng agent such as process oil

ubricating oil, paraffin oil, liquid paraffin,

pgé{ | eum asphalt, vaseline and the like; a .

codt 4r PY§PeE of R P ag erte SGERCRSTE0AP2H at s d@ined,
tar pitch and the like; a fatty oil such

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
used alone or in combination with two or more kinds of them.
[0180]

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 softening agent specifically includes a
petroleum-type substance such as process o0il, lubricating oil,
paraffin, liquid paraffin, petroleum asphalt, vaseline and the
like; coal tars such as coal tar, coal tar pitch and the like;
a fatty oil such as castor cil, linseed oil, rapeseed 0il, soybean
0il, coconut o0il and the like; waxes such as tall oil, bees wax,
carnauba wax, lanolin and the like; a fatty acid or a metal salt

therecof such as ricinoleic acid, palmitic acid, stearic acid,
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as castor oil, linseed oil, rapeseed oil, soybean
oil, coconut 20 oil and the like; tall oil; waxes
such as bees wax, carnauba wax, lanolin and the |ike;
a fatty acid or a netal sal& thereof such as
ricinolic acid, palmtic acid, stearic acid, barium
stearate, calciumstearate, zinc laurate and the

|i ke; a synthetic high nolecular substance such as

baril@f PEEgries] ba R LeN2eS Ang 88 QQE{EHVQ%E;ﬂt@)%%Q% high
resin, atactlc pol ypropyl ene and the

her: eni.ng ent h as_dioctyl phthal ate
mOleg%l% %ngtg g, SH.oc?y|P§EBSE§PQ 5ﬁalPheC?$@%r°ne —Indene
n1crocrystalllne wax, sub(factlce iquid
resing| yBuR Gk @n@ AR I8 BERE q@itd stém i éFe, ester-type
liquid Thiokol and others. Anong these softening
plasggentzer sugarst finice yirpoesslate, idi@rief Padathatanddaoctyl
hi gh viscosity type paraffinic process oil which has
sebadaltessaggntené of i kel atimierbewyapkecuhar %@k?htsubs itute
conmponents is particularly pre?erred Her e hlgﬁ
cosity. 1.y at_the.oil -has .a kinetic ..
(o EE0g T oI P e it gab B b g ignee b adiene,
15 ﬁn&b E i 02131 In the present invention,
iqudfe THiLGKET NG ANBERETSH t he sof t eni ng agent in
addition to the oil extended product, is 15 usually
[C18200 parts by mass or less, preferably from3 to 80
parts by nmass and nore preferably from5 to 50 parts
byrf@ss tRasedod ehie ot 858ht$00a RRIS AV -MgS BhobBes oil
et hyl enic copolyner (A) and the crystalline.

r ) e_s gent is .
£ eSHOBL S LAROLIIY L)l e BRI B080) LS s
eLasto ition is excellent in fIU|d|ty

of g e a6y PAnG° FAERaR K51 FEpEN 66 BRSEhE volatile

nmol ded artlcle are not decreased. [0214]
low molecular 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 centistokesr.
[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, preferably from 2 to 100 parts by mass

~and more preferably from 5 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). Tﬁe 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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O her Conponents 89 To the thernoplastic

el ast onmer conposition of the present invention, an

inorganic filler and the |H-ke may be bl ended in

addition to the ethyl enic copolyner (A), the

crystalline propylenic polyner (B3) and a softening

agent added when 5 necessary. The inorganic filler
[018§fepifically i ncl udes cal ci um carbonate, calcium

licate, clay, kaolin, talc, silica, diatomaceous

earth, m ca powders, asbestos, alum na, barium

s ffeates hal ami nuresel free e, coapoksutnisal fa) epfbagiec present

magnesi um car bonat e, nol ybdenum di sul fi de, graphite,

invergl iass dekbetbly @sstdfnheadsershicase Oabd ORfer t@;}l #nd the
magnesi um sul fat e whi sker, calciumtitanate whisker,

t ker., angnt e..[.0215
ethyf%#%ﬁmat %?%gaﬁastlﬁ §|a§t%ﬁe?35%n%o§t mgnngp Fﬁn]ugated
J_éaresent |nveng gg fromthe viewojnt of the rubber
POLYLQSPPEI Y ean{P45 THoPR TP PFbEeBhilPPt o ol PREES by mass
resulting thernoplastic el astoner conposition, the
£ (A} gevRrticct ¢ plairdrs HJIS mgsede § r B& ) prippef ¢ Tainl pfi nus pabbyrtion
100 parts by mass or less and preferably from2 to 30
of 90pant SShpamrassbybraed 60 tAr i&edalo 109 qands-ty ekghts of
of the ethylenic copolyner (A), the crystalline

(B2) p%%@h%&bcpggkgggklgB@l g?%fgﬁOQEESE SPRONENLS, ﬁ)%?:q.s by

vvhen necessary e presen I nventi

nventi o [ - omn heat s iliz anti a
mass ége f) a?he%l g%aB?F S &Y TEGS; © %tgﬁ Eﬁé on The total
| ubri cant such as netal soap, wax and the Ilke and
100 pgikér BYniyShechideled FOMRORSThetbpind tdcsirestont®2) .  Lf
conposition, as long as 90 the object of the present
the compenenon(As amot cbmpanead. (R Ele TiBednDpltass beoportion,
El ast oner Conposition The thernopl astic

an e€hABLANBI LPWPOFhd + ORRpdhe Rresent '@y@é‘iié’ﬁt'%nh heat

obt ai ned by m xing the ethylenlc copo yner

res:Ls‘E }ﬁ%teal ! 'f?e;?ft?f]&@ﬂ gr Eg%é or ((cﬁ%)si SOf L e%l \?\ﬁ&]‘dlng

i norgani ¢
nec ry, and t hen subj ecting the resultlng

brecegsg &iétﬂbléyﬁgmqf treatment in the presence of
a crossllnklng agent. Here, the term"dynam c 10 heat
[01850reatnent” refers to kneading in a nelted state. As
t he crosslinking agent used for the preparation of

t'hiee t Behppphast ico pel13sicomyong0sidd ofp Pfot hehe present

present invention, there may be nentioned a

inven€h eﬁ%é% King A€t - gene %Hgénlé%ecd oltﬂege‘gﬁ]ael{ %El%eé%ﬁqggnent

type rubber such as an organi c peroxi

n, sul fur h I]icone conmpound, an am no
aIP‘ s(f?fhp%??ﬁbn{e]?’%)r' |R%‘¥fg%?a} |avé”ub5’ﬁr}.gﬁf°ﬁ‘€°88ﬁ*§ouﬁ§ long
an azo conpound, an epoxy conpound, isocyanate and
as thehebjere. oAnbhg Phesentr 68¥ENAkong iagents imprioedani Such
peroxide is particularly preferable.
other rubber component includes, for example, -~ a

styrene-butadiene rubber and a hydrogenated product theresf, a
styrene-isoprene rubber and a hydrogenated product thereof, a
polybutadiene rubber, a polyisoprene rubber, a nitrile rubber,

a butyl rubber, a polyisobutylene rubber, a natural rubber, a
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[0217] 20As the organic peroxide used for the
preparation of the thernoplastic el astoner
conposition of the present invention,
on, there may be specifical$y nentioned dicunyl
peroxi de, di-tert-butyl peroxide,
2,5-dinmethyl-2,5-di- (tert-butyl peroxy) hexane, 91
2,5-dimethyl-2,5-di-(tert-butyl peroxy)hexyne- 3,
silitpdebirs{iRirt -1 ytRer DXyt SOPHARY XPenzang 1enic copolymer
1,1-big(tert-butyl peroxy)-3,3,5-trinethylcycl ohexane,
=but yl - - bi ert - I ).val erate,. benzo
Compgggg%¥ge?2g %fﬁﬁ%aﬁ%gg%%%yﬁ%%%§¥1o% contdinsg o%hgr rubber
eroxgﬁi,2,4-dic | or obenzoyl peroxide,
compPRppt e*g%éhs&eyt RLERCEE ek B2 buttiEPBRFNE GPF bl other
carbonat e, diacetyl peroxide, |auroyl peroxide,
rubbegr cospopiendmyl s pesorilde dAritD t hertskey [0248] o#0Qkss and
t hese, fromthe viewpoint of reactivity, odor and
prefscabth 50 ahitid by aabisf onCt 98l LASHANML 1RO PXLES by mass
havi ng two peroxi de bonds(-0-0-)inonenvol ecul esuchas
of 5-di - di - (tert-butyl peroxy) hexane,
t%?S?g?ggﬁgg%-gﬁg?di-(tert-butylperoxy)hexine-B, 15
[018%]3-bis(tert-butylperoxyisopropyl)benzene,
, 1-bi s(tert-butyl peroxy)-3,3,5-trinethyl cycl ohexane,
n- butyl -4, 4-bi s(tert-butyl peroxy)val erate and the
Inorgappcafpller

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 component (B2).

[0187]

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 talg, powdery talc, kaolinite,
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pref erred. Anongt hese,
2,5-dinmethyl-2,5-di-(tert-butyl peroxy)hexanei snost 20
preferred. [0219] Frem t he vi ewpoi nt of the
heat resistance, tensile properties, rubber
elasticity and noldability of the resulting
t hernopl astic el astoner conposition, such an organic
. er xige 92 is used in an amount of usually from
SINtEres 028 gkt RY HRIRY BhiTpr eFF 1Bl Yo £ rfrd br o btq and
part by mass, based on the total 100 parts by mass of
the tRakethyl edihe copotlyorextd A) inthedepystalldimen carbonate,
propyl eni ¢ polynmer (B3) and ot her conponents used
precibebabedecassany caf®dce, caldiRONoLELB5LLAKENGragnesium
treatnment by the organic peroxide, an auxiliary
carb&ﬁgﬁélégg'@@baﬁﬁgé.s a8, SHL LTy P NONEA OXT By £
pf ptf - di benzoyl qui nonedi ox1 e,
magn%%?&%g%%gﬁ%gﬁgﬁgi%%g%gﬁ%%ék& bnégide includes zinc oxide,
tri met hyl ol propane- N, Nf - m phenyl enedi nal ei m de,
flowgr vyl behz ermorael wm i ax19¢, cyanimeny;onida and the like.
pol yfuncti onal mnethacryl ate nononmer such as ethyl ene
The glyyitoletdicres hace vt ateesi di €bhywenehadiveobkilicate includes
di net hacryl ate, pol yethyl ene glycol 15
' ; : L et L at
By S Phr [ 2t e ahd oo Sey P ELb T LRE VL fifazaced
5111 0] ,SFC fi‘cj?ré’{lé‘y!sig%%a%%i%n%n‘é' L Shgarate are

(0188}

In addition, the inorganic filler may be an inorganic flame
retardant, and the inorgagnic flame retardant includes a
weil-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.
[01580]

The ethylenic copolymer compositibn (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 is
especially preferably used.

[01981]

Radical Generator (C)

The ethylenic copolymer composition (2) of the present
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The use of the conpounds provides a uniformand mild

20 crosslinking reaction. Especially, in the

preparati on of the thernoplastic el astomer

conposi tion of the present8®nvention, divinylbenzene

is nost preferable. D vinylbenzene is easy to handl e,

has good conpatibility with the ethylenic copol yner

(A) and the crystalline propylenic polynmer (B3) which
inveRt ohN@afBi BonB3:ROMPORERE $:Qf Ldee£4055! iked yhen the

product, has a function dissolving an organic
i t s..a.dis si ng agent .for an
=ty B R 85T 8 THET o ALt Ieh B5F BREr ()
h congosition in which the crosslinking effect by heat
e CIRETHentS 18 GRS SPMOan@toraehsrakéy BetReBnlffeikh tharts

and physical properties is excellent is obtained.

by migp2p]d more prefferabdy ifaoym Or.dssbi bRi pgrageny masd hesed
conmpounds such as the pol yfunctional vinyl nononer

on thandothe 10K a\ﬁﬁisCB?(&ﬁ@séj%icth@%nﬂngrﬁg}%/QA@r§n<§'%ﬂcﬂlent

an anount of usually 5 parts by mass or |ess and

pr. f ts_b s, based,on the
) - O PP oY a By RraS et o n 3o Tk s R ER e ke B rors
t.he crystalline poropylenic polynmer (B3) and
desc%f%%ﬁi l&%ﬁ@hﬁfée@é&dg%% YRHBE SSTRAF 1 §iPo femaspbe used,
pronote the deconposition of the organic 15 peroxide,
among WetohposieTomnaccebepatide sachoas arbdetiably awiede
including triethylamne, tributylamne, 2,4, 6-tri
[019Zdi met hyl am no) phenol and the Iike, and a naphthenate
of al um num cobalt, vanadium copper, calcium

zi u i um : ury. and.. ;.
e oot et & Ry S8 e Mesi s % Wi gary
cros‘?@ﬁi@& heat Ereatnent in the H{eparq%ion of . the .
Thetop] SS{TR efadt SreMRoMbitsits on° ot tRESpPESeHtth the
_invention is Freferablx conducted in a non-open type
radighhgpaetatand @hdePsarheguiziherty srasspheokd ngueherss, for
ni trogen, carbon dioxide or the like. The tenperature
examppife t hehdeatxit atrgentrdssliimiihey raange-4 r@ssthebed in the
melting point of the crystalline poropyl enic polyner

ethylB3)c tebpi0me Anduapalt ¥ibhom 150 0n2 7RCH tRLEEAS abl y
from170 to 250C
[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 an olefinic resin may be used and for example,
antioxidant, ultraviolet absorber, weather stabilizer, heat
stabilizer, antistatic agent, flame retardant, pigment, dye,

lubricant and the like arementioned. Inaddition, the ethylenic

copolymer composition (2) may containatriazine ring-containing
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5 The kneading tinme is usually from1l to 20 m nutes
and preferably from1 to 10 m nutes. The shearing
force to be applied is in the range from 10 to 50, 000
sec and preferably from 10®'to 20,000 sec-1 in terms
of the shearing velocity. [0224] 10As the kneadi ng
apparatus, there may be used a mxing roll, an
intensive mxer (for exanple, a Bunmbury mixer and a

compkneddeny @athdarsi NGl erSostew(QlsbWrefserew ext rdgdesiticone

and a non-open type apparatus is preferred and a

powdEf?n §ﬁ£@ﬂ'§%&f ﬁ%raﬁl&akﬂdﬂﬂ @%gﬁgrfgkar%ant and

b2 225] LBes of Thernopl astic astoner Cbnp o
refe é ernD lastic el astomer co ition t-he
P r%% Rt CPRYEATPor RSB uSEEPPBRIvaPPaGs brc¥eranly zinc

appllcatlons W t hout haV|ng any restrictions. For
boraggampl 80 pAxdlidriedlarei sksapcdeaiced from 20 a
conventional EPDM a cost saving nmaybe realized by
[01948ing the thernopl astic el astoner conposition instead
of EPDM In addition, the thernoplastic el astomer

COMROSIttyan il RS ANERENE rBEenldioR i3 "Qé&oééﬂh@bw the
nol ded t0 use as autonotive interior ar
onDtlve exterlor art The e |nt rior

pres &t MG & 57 et Shea e bgﬂ%’% ¢l 'CBmponent

thernnplastlc el ast omer conposition of the present
consthyehine e sthgharly pPRAULFBET AU iyl aw (Rheby various

foll ow ng conventional nethods. (1) The
converer ompl het wel bt hsbenemetbopesition is fed into 5 a

pl astic processing machi ne such as extrusi on nol di ng

rorospchi ne equipped with a T-die, a cal endar nol ding
machi ne and the like, followed by to nold into a

oy CuhShpRE, e CLOMIEe:R ST AP B N Lon (2

osrtl is nolded into 10 a desired shape by
2o bt HoP APRGI ] 62360100 1o Thka gupamay (FAEding each

interior and exterior parts thus obtained nmay
compagmHttaides dréask akpive, sinuétaoeopalysobysememtofakly into,
ol efinic resin based on 100 parts by mass of the
for eolaefplm,C o MemmpledStriker, 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.
[C196]

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-gquality 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 el astoner conposition. The olefinic resin used
here is not particularly limted, but |ow density
pol yet hyl ene, linear |ow density polyethyl ene,
pol ypropyl ene, propyl ene- eBRyl ene bl ock copol yner,
pol ybut ene-1, crystalline ethylene-a-olefin copolymner
(for exanple, ethylene-4-nethyl-I-pentene random 20
copolymer) and the like are preferable. [0227]

the Lhkaddiati @R, aeikicthe st opcydace 1Ryer Ofpith&ry stage.
autonotive interior parts obtained fromthe

[o1okhernopl astic el astomer conposition of the present

|nvent|on a surface | ayer conposed 96 of at | east

u d selected from olyureth sat ur.at ed
Do JESCErY IGERY1 | & Gut eFORESIT.C 453 y(A hyRCERFErNde to the
and |socyanate resin may be provided. As the
presgatuiared tiony bgseexgsdd ang- fores sbivhi i nurfreeerties and
| ayer, pol yethylene terephthalate, 5 polybutylene
excel éeephtfisdatlei aindy denbvats vesiheseodl1and tihe dikegation
are used. As the acrylic ester resin, polynethyl
ropéhet Bragnd a Lyl spb t Fy!
Do B eﬁ%ﬁﬁﬁiyﬁ’%ﬁ%ﬁt RS asrursre %%f?l%eé%ﬁ'ﬁe Begause the
the IS yanate resin
ethy S URBT RIPEnCE b FUUETRA & CHBRYPEsHNBEoee ethylenic
d||socyanate,10 and the Ilke_are used. [0228]
COPOLRRTaCUPPaEELPRYEE) prePREably Rasehathyeknebasrad number
300 pmor less. A priner |ayer may be interposed
of vhetMeenréies t opFsur faces | agesocand Slichha sthfdeeic resin
| ayer. Further, the autonotive interior 15 and

comp@Xi €L bAr (9Wé§c@§&ﬁh@egoffﬂ@ bhesther MpLasisg is used, a
el astoner conposition of the present invention may

n t pr.od te Mﬁth a.p ol efi
mﬂd‘?%ﬁ%ﬁ%&%ﬁ%ﬁﬂ O R 55 ad o petor ) va s tmproved
lefin resin. As the pol oIefln used here
cros B RIS ol Shry L He* LAULERG 11 Pead besistance and
preferred. 20[0229] Such a lamnate is
strepgbdudad, ber raxalwsiesl, byompered npet he wingfdsition of a
t her nopl astic el astoner conposition by an extruder

- converul ppetll athylegeandol BEAnpasHdigridie d rmded, Further,

sheet-1i ke thernoplastic el astonmer conposition in a
when PRIdRA-1stad e hhLRUER: B4 the composition of a conventional

ethylene-o-olefin copolymer and EPDM are required, the amount
of the radical generator to be blended may be reduced, which is
econcomical.

[0129]

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

[0200]
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a pair of rolls in a conditionin whichit is

| am nated with a pol yol efin foaned product sheet, or
by the sequential injection nolding of a ponoIefln
resin and an ol efinic ther¥dpl astic el astomer. Such
autonotive interior parts include, for exanple, 5 a
top surface layer and the |ike of a door trim

i nstrunmental panel, ceiling, steering wheel, console

boxh e seathyshagtc al?_rdzstll‘fhe J:d)ﬂﬁﬁos@&@@’ﬁ' 6{52{ 02}’3{0] the present
10Herei nafter, the present |nvent|on wi | |

J_nveﬁ?fﬁl)ﬂ' ber}n t?kﬂlelg‘ }{11]1 E%QSS‘ old :g%tees%ihlcle

oul e coO strue elpresFozsl] e
. ted to these Exa es n
aCCO%ﬁéﬂ%FPoﬁ%gpé%ﬁﬁv o ETR ERpAR BLPY O ERERRReLY Tolding

physical properties were neasured or evaluated in the
the etdiy W& g prakh @cpd032in [(Rhysf thk Prapsrt iesention into
- Eval uation of Copolyner] 20 perlsi:ty The density was
varidetemshaped aby 23C ddhaeCOrsigTey Wik 1 ARAMWOL Q5.+ -mo1ding
[0233] MFR
method, for example, a method such as extrusion molding, rotation
molding, calendaring molding, injection molding, compression
molding, transferring molding, powder molding, blow molding,
vacuum molding 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 crossliﬁking.
{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, a molded 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, extrusiocn

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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98 The MFR was determ ned at 190C in

accordance with ASTM D1238. The neasurenent val ue

obt ai ned under a | oad of 16 kg was defined as

MFR2. 16 and t he neasurene value obt ai ned under a

| oad of 10 kg was defined as MFR10- 5[ 0234] Mbl ecul ar

Wei ght Distribution (Mv M) The nol ecul ar

wei ght distribution (MvV Mh) was deternined by ge
ethyperheatdsim clrgmatidgraphy ) ( GECrhatpidfEntsimgention as an

o-di chl orobenzene as the solvent. The measurenent was

electBle Byrd st g CehyEer seahi a8 Ehr emelediaphdre coating
Al'l i ance GPC-2000 Mbdel manufactured by Waters

or e I ums of
B e N & e i
(020 each 7.5 mmin dianeter and 300 mmin Iength) wer e
ed, the columm tenperature was set at 140C, the
nobi | e phase was 15 o-di chl orobenzene (Wako Pure
<TheghepdioHlid ftlustrPesr>Ltd.) containing 0.025% by mass
of BHT (Takeda Pharnaceutical Conpany Limted) as an
afl i thd @B iadthect bowstake rwas LKk nbresentt haveampba is
concentration mas 15 ng/ 10 ni, the sanple i njection
ob’ca:u‘?écf’cJ a‘T’rQLQ: ldy ac!}po%lq_rmﬁ{% éﬁ t'l' é%noﬂﬁtrﬁng the
was used-as etector. Sta pol yst yrenes
nuf act ur.ed b rporati Ltd. were _used for
othy NRo G B 41§Seaacﬁdgt ROYE kN Pared ) Igpic Solumer
Pressure Chem cal Conpany were used for 1000==-Mwv
(B3) 5=4x106. [02351 99 [Physical Properties Eval uation
of Foamed Mol ded Article] Specific Gavity
[0203The specific gravity was neasured in accordance with
JI'S K7222. |If a foaned product is a cube, the

Eth:zmi@%@é@d@;\from 5 the site which was cut from
mm Or nore |nS| e fromeach of the four S|des of a
t surf he maxi 1mum and _t he
% éﬁ? ggg nDre cqp?#gﬁnfhzg§0rfggé d? %ﬁ E%Ylenlc

paraIIeI fIat surface. In addition, even when_the
copokyggrs g¥odﬁ%ttﬁ% B€e§§ﬁﬁléﬂvﬁ§t508u6§ ﬁ&&Fﬁ&lVaPFSGs
shapes, a sanple was prepared 10 fromthe site which
[0204das cut from 20 nmor nore inside fromeach of the
ends (side surfaces) and 2.5 mmor nore fromthe

sasf acheof dheyuppet antdbdoawelersur fAcescbyssettitngg the
the surface showi ng the maxi num area of the nol ded

ther églgg%om&eaf%é_ ¢ SRLLLRYohNE BUd ACters,
ﬁ%’ téﬁ’at t he opposite s?gg o%’t%e uppe? é ers
one in which the density of the requirement (c) is preferably
from 0.855 to 0.910 g/cm’, more preferably from 0.857 to 0.910

* and further more preferably from 0.860 to 0.910 g/cm’ - is

g/cm
preferably used. In addition, it isdesirable that the etrhylenic
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 85% by mole. Further, it is desirable
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15 surface to the | ower surface sandw ching the
nol ded product between the surfaces. [0236] For
exanple, in the case of a mdsole, a sanple was
prepared fromthe site whif%h was cut 20 nmor nore
i nside fromeach of 20 the ends and 2.5 nmor nore
fromthe both surfaces of the roughly parallel flat
surface. [0237] The measurenent is taken as the
that avies ageh piedivecspdeemof (AO0h4md mynand 4heiHdH MR on
measur enent val ues of the specific gravity at the
i [ [-ch 4 asur f if j f
R e S T acd o ddaet > b ot Pl ity £rom
| ess .and nore preferably 0.06 or less. If the range )
15 4 oedie T oBs PE AeinCosY RaC RN BoGhat Ly bt L e Cher, it
, nol ded product (hardness, nechani cal properties,
is dephiptleksitén tsdheaadd® R threyedsinerenonsdants PHegerably
five sites to be neasured are shown in Fig.l. [0238]
from Gonpressi@n Sato (GS), mdrkhe eofgr 8515 or@eto .(1ICS)o was /10
measured in accordance with JI'S K6262. A foaned
min, PROHECEH Nt 1a syl dndg i egl ape shavi :
R
hen, each of .t aral | flat surfaces of the
pref%@%?%%errﬂ%sotﬁ?tgf;829ZHRHW8P'nDre fromthe surface
of the parallel flat surface 15 to use as a sanple
[020%avi ng a thickness of 10 nm

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
propylenic polymer {(B3) includes, for example, isotactic and
syndiotactic propylene homopolymers or a propylene-ao—olefin
copolymer. These representative resins are commercially
available,
f0206]

Whenthecrystallinepropylenicpoiymer(B3)jj;acopolymer
of propylene and a mono-olefin other than the propylene, a raw
material olefin specifically includes ethylene, 1l-butene,
l-pentene, l-hexene, l-octene, l-decene, 2-methyl-l-propene,

3-methyl-l-pentene, 4-methyl-l-pentene, 5-methyl-i-hexene and
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[ 0239] I n addi tion, even when a foaned product
to be sanpled is a cube having various shapes, the
foamed product was cut out_into a cylindrical shape
havi ng a di aneter of 30 mt &nd alength of 20 15 mm or
nore, and then each of two parallel flat surfaces of
the cylinder was cut off 2.5 mmor nore fromthe
surface of the parallel flat surface to use as a
the dakple Hagsagieihiclkmssisodd Blamm or0240tombOtation with
In order to cut out froma nol ded product to a
two oyl madel ¢dihdshape or cut off a nolded product from
the surface of a parallel flat surface, a cylindrical
rozogytter may be enployed. [0241] The sanpl e was
conpressed by 50% left to stand at 50C environnent
foi %5%% and .t he ca resglon set was neasured 30
i NOE & At 47d AHhphe P& eReREOT To Re bLock type,
conpression. The conpression set (CS) was cal cul at ed
and gy reriactdkzbdhongredpigrinope er@ley42], €5long as a resinous
(t0-t1)/(t0-t2) x 100 to: The sanple origina
produbitcknessofaiged) | Tihesé heekiess 130 ampgndmsl efterpdheners
sanpl e was renoved fron1the conpr essi on appar at us
(B3) (Iﬁ@@' b]éu'é%d Jﬁ@né%ﬂ% %li% iohnmtﬁeg%]%‘} more kinds.
Resi | i ence he re oun resilience was
[OZOEEasured in accordance with JI'S K6255. A sanple was
epared in the sane manner as the sanple used in the

conpression set (CS) described above 2), and the
The crystalline propyienic polymer ( 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.
[0209]

The crystalline propylenic polymer (B3) used in 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
.05 to 50 g/10 min.

[0210]

The crystalline propylenic polymer (B3) has a .:r:ole of
improving the fluidity and heat resistance of the composition.
In the present invention, the crystalline propylenic polymer
(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 neasurenent was conducted under an atnosphere at
23C. [0243] Tear Strength The tear strength
was measured under an enviégnnent at 23Cin
accordance with ASTM D35747 "A tear tester is used as
the 102 testing machine and the tear speed is set at
100 runfm n. The tear strength Tr (N nm was
cal culated fromthe followi ng equation. [0244] 5Tr =
(B3)TAO'T1L x 9.81 TGO Tear stress (kg) Ti: Sanple w dth
(mm Asker C Hardness The Asker C hardness
rgzi1was nmeasured under an environnment at 10 23C in
accordance with the "Spring Hardness Test Type C Test

I[VE)%F "e %%%%%iaqﬁq,ﬂenpél?gpﬁé%li% %8?%@2?%%)514 Ql%%%] in the

ysi cal opeéerties uatron o
Conposition and Thernopl astic El astoner] .15 SWOM ,
PTOPYRELRBasHT eMSC WL oRt%ed & 63€EShi b hButtesmeplastic

usi ng a sunshi ne weat heroneter.
elastomer composition having excellent rubber elasticity and

excellent molding processability is obtained.
[0212]

Scoftening Agent

As a raw material for the thermoplastic elastomer of the
present invention, -a softening agent may be used when neéded.
The_softening agent may be oil 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. Thefe may be specifically
mentioned a petroleum—~type softening agent such as process oil,
lubricating o0il, paraffin o0il, liguid 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 o0il, rapeseed o0il, soybean cil, coconut

0il and the like; tall 0il; waxes such as bees wax, carnauba wax,

lariolin and the like; a fatty acid or a metal salt thereof such -~

gs 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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[0246] TS [MPa], EL [9%9 and MLOO [ MPa] 20The tensile
test was conducted at a tensile interval of 20 mm and
a tensile speed of 200 nmmn in accordance with JIS
1<6301, and the tensile std%®ngth at breakage (TS),

el ongation at breakage (EL) and nodul us of tensile
elasticity at 100% el ongati on (MLOO) were neasured.
103 [0247] EL Residual Percentage (% The sane

coumaBasEF e@At e ase d e, Elr WS € gaugd et Msd g s S RAR! Bike; an
after exposing to SWOM for a fixed period of tinme and

estefhgyﬁgsé}%n:’én eﬁgﬁgaﬂ%] 3 Cﬂ&&%%ﬁgﬁ%%b@idoctyl

this measurenent v e percen :
ADAPEe DL et A HULCUER TSt COr IR 34 4 1S v,
Z 10 8730-1980. In addition, the smaller LE is the

sub (happleleeki rabléautdi s. jo4D}tidkenpl e 1nodified  liquid
polybutadiene, liguid Thiokol and others. Among these
softening agents, a paraffinic process oil is preferred, and a
high viscosity type paraffinic process o0il which has a less
content of wvolatile 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.
[02131

In the present invention, the blending amount of the
softening agent in addition to the oil 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 is 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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Producti on of Ethylene-I|-Butene Copol yner A
15Copol yneri zati on of ethylene and 1-butene was
carried out continuously at a polynerization
tenperature of 125C by usi®f§ a stainless stee
pol yneri zation vessel (stirring rotation nunber=500
rpm having a substantial internal volune of 1 L and
a stirring blade in a conpletely filled state. The 20
conol : . c . : y
PO I E @bl SR LoD %ﬁlegaé%#@gs ]?{;%c’)gec%%;ﬁlgn%re sent

conti nuously supplying hexane at
. .56 g/lh,.1l-butene at . 90g/ h, hydrogenat 0. 5NL/ h, .
inveft 48R, Do i TRBPROTEnt( LYCToBBM. LAFaRyRp oy be blended in
(1,1,4,4,7,7,10, 10-octanet hyl-1, 2, 3, 4,7, 8,9, 10-oct ahy
addigigi veo  tO8 nebPBLRPLEI WPRAYYRST r c@ni umtbiechtoy$itkelline
at 0.00015 mol / h, a nethyl al um noxane/t ol uene

propgbkut corpaltyre 075 B0l 4hdi a t episenfingl uganwn aandd when
triisobutylalumnumat 1.0 mmol/h fromthe side of

necebBerpol yIes iizadd Qi Messal 10 sb@%ilf'i&'é'l‘i%gmﬁé?udé calcium
that the 5 polynerization pressure was I ntal ned at
a Furt her,. a hexane solution of the .
Carbé%%?%/ﬁu%as,lrﬁl%%t a“diln]glocae Hy | ecﬁé?-ﬂ’- b%‘?@?ré%op%?}ﬁer as-ca
. . Stored in a holding drum and nethanol was added to
diatPRACEENHt PEATEr MMICHIPIVIRI A, cABRPPEPSdeadiuniaE ngparium
agent to term nate the pol ynerization. 10[ 0250]

sulfgbe, hetaménsol wildretof, tdwel cesml sibfate, basic magnesium
et hyl ene-1I - but ene copol yner was taken out every one

carbdivdite Antb 1 Ied HRLN BT sWRS: RECChPLbRI €4, faomthei r, glass
pol ynmeri zation solution in 2L of nethanol, and t%e

r eel: pist.at ri : for 1 urs, under .
bead%’a%&& %a%gl k?%y\%%?gf 5 eagsnl e}%l%égégﬁ:égfn-sougt%a%ee ‘(:‘71868??7 FrerCadcium
. 0251]. . The et hyl ene-| - but ene copol yner A as

tlta%%?%i%%H55%BVeaEHHlBu eﬁ@?ﬁ%eoﬂh8§¥e%gﬁﬁ@yéﬁ& i MOFR

| oad of 2.15 kg) of 3.7 g/10 mn, and was obtai ned
[021%k a yield of 49.0 g/h. 20[0252] The physi cal

properties aire shown in Table 1.

In the thermoplastic elastomer composition of the present

invention, from the viewpoint of the rubber elasticity and
molding processability of the resuiting thermoplastic elastomer
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
ethylenic copolymer (A), the crystalline propylenic polymer (B3)
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 socap, wax and the like, and others may

be added in the thermoplastic elastomer composition, as long as
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[0253] [Exanple 2] Production of Ethylene-|-Butene

Copol yner B 105 An et hyl ene-1 - but ene

copol ymer B was obtained in the sane manner as in

Exanpl e 1 except for changifig the pol ynerizati on

tenperature to 130C and the feed rate per hour of

“hexane to 1.82 L/h, 1-butene to 40 g/h, hydrogen to

0.6 NL/h, 5 bis(p-tolyl)nmethyl ene(cycl opentadi enyl)
the 6hjett 4f dhe7présehl, ihOeoatianetiny ok, 2mphirdkd.7, 8

9, 10-octahydrodi be nzo (b, h) -fluorenyl ) zirconium
roz16hloride to 0.0001 nmol /h and the

net hyl al um noxane/ tol uene solution to 0.05 mmol/h in

f alunmipum 10[0254].. . The
Therh 52t byl = 9% obt ai ned above had a

density of 907 kg/n8 and an MFR (|l oad of 2.15 kg) of

1_@%,{]@%%%% WasCoBEAPREd SCTROpiidlignofouI B gresent

[ 0255] 15The physical properties are shown in Table
inventip0266pbiEianpl By 3lixEmgdtibei othplert dylognd-imeBut Bhe the

Copol yner C An et hyl ene- 1| - but ene copol yner C was
crys@@l@ﬁﬂ@d;hﬂmﬁnﬁxﬁﬂﬂepolymer (B3), the softening agent,
inorganic filler and/or the like blended when necessary, and then
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, gquinone or its
derivative, an amine compound, an azo compound, an epoxy compound,
isocyanate and the like. Among these crosslinking agents, an
organic peroxide is particularly preferable.
(02171

As the organic peroxide used for the preparation of the

thermoplastic elastomer composition of the present inventiorn,
there may be specifically mentioned dicumyl peroxidef

di—-tert-butyl | reroxide,

2,5~dimethyl-2,5-di- (tert-butylperoxy) hhexane,
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20 manner as in Exanple 1 except for changing the
pol yneri zation tenperature to 110C and the feed rate
per hour of hexane to 1. SQB L/h, 1-butene to 210 g/h,
hydrogen to zero,
bi s(p-tolyl)nethyl ene(cycl opentadi enyl) (1,1,4,4,7,7,
10, 10- ootanethyl-1,2, 3,4,7,8,9, 10- octahydrodlbe 106
nzo( b, h)-fluorenyl)zirconiumdichloride to 0.00035
2, S-giwEthyand, bhéiméthykabuhiy dprameit) blexgme-Sol ution to
0.175 mmol /h in ternms of alum num [0257] 5The
1,3-eibytene-bubylgseosopebyrepyC)asnekihai,ned above had a
density of 860 kg/ n3 and an MFR (| oad of 2. 15 kg) of

1,1_91271—,%&%%?1%@@9%%@? gbgaigned ;g 1 i g)c(i x%%e,

0258 cal “properties“ar
0259 4] Production of
n- bu%¥£y§e% b+s E?Eﬁé %% gggﬁggykvalerate, enzoyl peroxide,

et hyl ene-| - but ene copol ymer D was obtained in the .
p-chkahebapnpel aPerp | e 21 ndtephl dxpbetrmgl ng pdmxide,
pol yneri zation 15 tenperature to 110C and the feed

tert+iateypeerdwour of bewaoetto 1. 45 tdoht-budutiere d¥izkthropyl
g/ h, hydrogen to 0.1 NL/h,

carb&h§f@ EREE %%ﬁbﬂ&%&@ﬁﬁ&Vﬁ' ]@gé§8¥£%e t&rt but%%%Pmyl

10- octanet hyl-1
dlbe nz % h% fluorenyl)zirconiumdichloride to

Per%l 00357 nifdt /h

[C6218]

Of these, from the viewpoint of reactivity, odor and scorch
stability, a bifunctional organic peroxide having two peroxide -
bonds {-0=-0-} in one molecule such as
2, 5-dimethyl-2,5~di- (tert-butylperoxy)hexane,
2,5~dimethyl-2,5~di~ (tert-butylperoxy)hexine-3,
1,3—bis{tert—butylperoxyisoprobyl)benzene,
1,1-bis(tert-butylperoxy)-3, 3, 5-trimethylcyclohexane,

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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20 the net hyl al um noxane/tol uene solution to 0.175
ramol /h in ternms of alum num [0260] The
et hyl ene- I -but ene copol yner_ D as obt ai ned above had
107 min, and was obt ai ned %# a yield of 62.0 g/h.
[0261] The physical properties are shown in Table 1.
[0262] 5[ Exanple 5] Production of Ethylene-I-Qctene
Copol ynmer E An et hyl ene-I|-octene copol yner E
is uassb iobsaimesinin dihessams yndnoer 0a82i o Bxarphe By mass and
except for changing the polynerization tenperature to

prefd®dG v therf eed ¥ ate lpﬁﬁrtﬂoﬁﬁz REsBexgRe-fos4- 40 10,.L{h 1 44
and ethylene to 94 g/h, the 1-butene to 1l-octane at

he feed rate per hour o hyﬂ&fgen to ,
partd By ke, B RO oy Bt dul 9, (e e LLine
4, 7,7, 10, 10-octanethyl-1, 2, 3, 4, 7, 8, 9,

| n
PTrOPYHRING apindtibe BY (1) Qfhior eifpronesitgoniagd  when

dichloride to 0.003 nmmol /h and the 15
necegmiryd al um noxane/tol uene solution to 0.15 nmmol/h in
ternms of alum num [0263]
[6220]

Upon crosslinking treatment by the organic peroxide, an
auxiliary crosslinking agent such as sulfur, p-quinone dioxime,
p,p’ —dibenzoylquinone dioxime, N—methyl—N~4udinitrosoaniline,
nitroschenzene, diphenylguanidine,
trimethylolpropane-N, N’ -m-phenylene dimaleimide,
divinylbenzene and triallyl cyanurate; or a polyfunctional
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.

162211

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. Divinylbenzeﬁe is easy to

handle, has good compatibility with the ethylenic copolymer (4)

and the crystalline propylenic polymer (B3} which are the main
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The et hyl ene-1-octene copol yner E as obtai ned above
had a density of 872 kg/n8 and an MFR (|l oad of 2.15
kg) of 1.1:9/10 20 mn, and was obtained at a yield
of 75.0 g/h. [0264] The pH3ical properties are shown
in Table 1. [0265] [Exanple 6] 108 Production of

Et hyl ene-1 - Oct ene Copol yner F An

et hyl ene-I1 -octene copol ymer F was obtained in the

SRR FREh ' ep LAG it :
compSATRL R Ehe e d e LXRRIN DrBRXEEPha U £ERRAIAN 1 ving

‘per. .hour of . hexane.to 51.27L/.h, 1-oct enet 03809/ h, )
n o B O HEL Ry ARBL By GEEIERA Gy JUShE 1ox an organic
(2,1,4,4,7,7,10, 10-octanet hyl-1, 2, 3,4,7,8,9, 10-oct ahy

- Perogida: bePR¥BIPBE R) LhRraePeAFI) Oz itlesriomnaidichirasigaon in

to 0.005 mmol /h and the nethyl al uni noxane/t ol uene
whickothy iormaol hRhgmod fdrt byt eeat dfedOmahunmi sumiform and
[ 0266] The et hyl ene-1-octene copol yner F as

a balohic pedwabevel hadiaydensibhy Qf-875-kgnB and; an MR 1ant
(load of 2.15 kg) of "0.5 g/10 mn, and was obt ai ned

is Og{afngéeld of 109.6 g/ h. 15[0267] The physica
properties are shown in Table 1.

[0222]

The auxiliary crosslinking agent or the compounds such as
the polyfunctional 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 promote the decomposition of the organic
peroxide, a decomposition accelerator such as a tertiary amine
including triethylamine, tributylamine,
2,4,6-tri{dimethylamino)phenol and the like, and a naphthenate

of aluminum, cobalt, wvanadium, 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 non-open type apparatus and under an
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[0268] [ Conparative Exanple 1] Production of

Et hyl ene-1 - Butene Copolyner G 20An ethyl ene-|-butene
copol ymer G was obtained in the same manner as in
Exanpl e 1 except for chandgdfg the polynerization
tenperature to 105C, the feed rate per hour of hexane
to 1.78 L/h, 1-butene to 100 g/h and hydrogen to 0.7
NL/ h, the bis(p- tonI)nethyIene(cyclopentadienyl)

1ner11059tmos here such as nitrogen, carb oxide e 1:Lke
p , 7, 7,10, 10- octaneé%yl 1, f ? d% § S

nzo(b -fl uoren |rcon|un1chl ride t
The ‘fj%‘%?re AGTY (%%t R &yf Tyl d8- EPEI 6;’?5%?&%%?%% the
)sila ne]titaniumdichloride at 0.0004 mml/h, the
meltsnﬁePﬂWEl i hBRaREVESReAB s FlaRdH @rsic polymer (B3) to
tri phenyl carbeni un(tetraki spent af | uor ophenyl ) bor at e
300°@t adDeduahby fromahbo tthe2? 88d, rat<f fuesb hpd-obf 170 to 250°C.
triisobutylalumnumto 0.2 mmol/h. [0269] 10The

i miau iy a
S B T B e

/ a obt ai ne |eId of_ 48
zom o S PHS i gl A PR (] e v ed s in
le 2. 15[027 Conparative Exa Ie 2
the r-g?l%eefrom 10[to 501 O[OO ggc and prefenl;pably ]from 100 to 20,000

sec™’ in terms of the sheéring velocity.
[0224]

As the kneading apparatus, there may be used a mixing rdll,
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, inamolded article 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
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Producti on of Ethyl ene-|-Butene Copolyner H

An et hyl ene-1| - but ene copol yner H was obtained in the

same manner as in Conparative Exanple 1 except for

changi ng the 20 pol yneri zaPbon tenperature to 110C

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,

[ di met hyl (t-butyl ani de) (t etranet hyl - n5- cyclopentadlen
exteYlibsl | Bahes] &Htéfﬂ%&nugkﬁ@|9ﬁﬂdetBQrQoggggtﬁgol% istomer

and tr|phenylcarbenlun1(tetrak|spentafluoropheny

ool L h. 7
Compggaﬁﬁene g é%%% mer %% 8%ﬁ§ﬁﬁe85§8&§g|ﬁ£P%Pced
8n5|t of 906 k / B and an MFR (1 oad of 2.15 kg) of
accogdsngy %9 5D ﬁ?lgﬁ&’% ERRHEP L DRI of 44. 5
g/ h. [0273] The physical properties are shown in
Tabl e Dhe [Oitod Conpacatl ast&xanpten3ds10iPnotlacfédninto
of Ethyl ene-1-Butene Copol yner | An
a pl&tbyt enesdediitRnenLaPly RicH a\éaéxﬁ;bzﬁghﬁﬁdmbﬁdlﬁs machine
same manner as 1 n Conparative Exanple 1 except for
the_poLyngr t rature. t.0 130
equl Eéﬁgv%?he e BRs i For A hehaRs FOPEL g e e B Rbe Tk,
f 11 a /h and hydrogen to 0.7 NL/h, 15 the [di nmethyl
© ?i“’e WY I i AT aneERyHEStS S@?@Fop@ﬁ?aﬁF@ﬁ?ﬂ?m § asheet
ne]jtitaniumdichloride to
shapgaendi akehyikel yl ene- bi s{1- (2- net hyl - 4- phenyl - 1-i nden
yl)}zir coniumdichloride at 0.0001 nmdl/h, - the
(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
copolymer, polybutene-1, crystalline | ethylene-a-olefin
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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tri phenyl car beni un(tetraki spent af | uor ophenyl ) bor at et o
nmet hyl al um noxane-tol uene solution at 0.05 mmuol / h,
and the feed rate per hourgsef triisobutylalumnumto
1.0 mol /h. [0275] 111 a density of 870 kg/nB and an
MFR (I oad of 2.15 kg) of 1.2 g/10 m n, and was
obtained at a yield of 45.4 g/h. [0276] The physica

r ies ar h in _Table 2. 5[ 0277 aratjve
of 2B IR T B Bn D e R s h B kRe el Shepated
J An et hyl ene-1-butene copol yner J was
POlYSHLaTned 2R YERE s &Td Srandstsdy i P Cofptat | veh Exahpee and
1 except for changing the 10 pol ymerization :
isocyempérarasént va800e mndviHedf.eelsriohe petuhauedofolyester
hexane to 1.48 L/ h, 1-butene to 240 g/ h, hydrogen to

used0t8 MM,such a surface layer, polyethglene terephthalate,
[di met hyl (t-butyl am de) (tetranethyl-n5-cycl opent adi en

corsSHE LA ELAB A I ) S orL g 0, 00002 0 L 0 11
are U331 ohe. YODAENS KopDt §RET= s POBARRBA abeh b ot
density of 859 kg/n8 and an MFR (|l oad of 2.15 kg) of

polygsobugridmath) and vwas cobt aiaet 2ite tawiled dy bfmeéZh lacrylate
and %g; like are used. Further, as the isocyanate resin,
polyhexamethylene diisocyanate, polyisophorone diisocyanate
and the like are used.

[0228]

Such a surface layer preferably has a thickness of 300 um
or iess. 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
composition of the present invention may constitute a laminated
product with a polyolefin foamed product or a laminated product
with a polyolefin resin. As the polyolefin used here,
polyethylene, polypropylene and the like are preferred.
[0229]

Such & 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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20[.0279] The physical properties are shown in Table
2. [0280] [Conparative Exanple 5] Production of
Et hyl ene-1| - But ene Copol yner_ K 112 An
et hyl ene- | - but ene copol yn#t’ K was obtained in the
same manner as in Conparative Exanple 1 except for
changi ng the pol ynerization tenperature to 110C, and
the feed rate per hour of hexane to 1.48 L/h,
a pails ft era 10 i240 gbhdibydhogenwhecl. 7t NLdMaminated with a
5[ di met hyl (t-butyl am de) (tetranet hyl - n5- cyclopentadie
polydlyd J 8h IR ARld bh-arl,um Qﬁ&@‘toréld%n} Q. 09 %}i rlnfjrét%tion
trlphenylcarbenlun1 (tetraki spenta uoro enyT ate
03 .0281] .10The et hyl ene-| - but ene
mOldu%%o?Qn%rnnq % Qlﬁ@%”ﬁbd@% dhag ° i %éﬁ%Ft?hﬁFmﬁ?ﬂaStlc
kg/ nB and an MFR (load of 2.15 kg) of 2.8 g/10 mn,
elas%ff%él@vas Sdb?t?aﬁ%amattlaeyﬂrret@répr@ﬂt@Ahclﬁl@zszzfofrhae:ample,
physi cal properties are shown in Table 2. 15[0283]
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]

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.

[0231]

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
b1505.
[0233]

MER
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[ Conpar ative Exanpl e 6] Production of

Et hyl ene-| - But ene Copol yner L An

et hyl ene-I -but ene copol ymer L was obtained in the
sane nmanner as in Conparat9%e Exanple 1 except for
changi ng the 20 pol ynerization tenperature to 80C
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

[ dip@tiyd (fa oW aed tat r@@@t@yilﬁl gge&afé&p@@t@ﬂﬁ%sm

yl)sila ne] titaniundichlorideto _
13123§|t S%h‘%ﬁéﬁ%{i%& lv%ﬂ%rg % Iteaniyr.lagdz Iurncdoerz]:l %qggghég ré dfG kg

tri phenyl car beni un(t et raki spent af | uor ophenyl ) bor at et o
was gefinggiay MiRimiandREnkbe oTRRABZSBENE| balae dbBained under

mol /h, and the feed 5 rate per hour of
a lotdiosobit ypakvasi damihedla® mMi®.fh. [ 0284] The’

et hyl ene-I - but ene copol yner L as obtai ned above had a
[023gensity of 861 kg/nB and an MFR (| oad of 2.15 kg) of

0.54 g/10 mn and was obtained at a yield of 60.1
moledhlla; 1GLOGED] J0E, PRYRLER! (BRORRN!IeS are shown in

'al . L Ul

0
O

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 two columns of TSK gel GNH6-HTL
(each 7.5 mm in diameter and 300 mm in length) were used, the
column températu_re was set at 140°C, the mobile phase was
o-—dichiorobenzene (Wako Pure Chemical Il;ldu.stries, 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 concentration was 15mg/10 mi, the sample injection volume
was 500 uL, 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 1000 =Mw
=4x10°.

[0235]
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[ Conparative Exanple 7] Production of

Et hyl ene-| - Oct ene Copol yner M 15An et hyl ene-1 -octene
copol ymer Maas obtained in the same nanner as in
Conparative Exanple 1 excép® for changing the

pol yneri zation tenperature to 150C, the feed rate per
hour of hexane to 1.55 L/h, the 1-butene to 1-octene
at 240 g/ h, the feed rate per hour of hydrogen to 0.1

[Phygju:gl bPSperties Evaluation of Foamed Molded Artlclde]
20[d nethyl(t butylan1de)(tetranethy| h5- cycl opent adi

oc8PyL) sila. peltitani undichl orideto

§E——faegd+ﬁ%¥#y¥5|lylene bi s{1- (2- net hyl - 4- phenyl - 1-i nden

y;%}2|r coni undi chl ori deat 0. 003nmol / h, the 114
| SR o SFEIERE BeRFUGS AR BCISrARBFLNWith JIS
and the,feed rate per hour of triisobutylalumnumto
K7222, 0 el fdemdD28Zduct is a culEheththydmgnkihg ocisenade from
copol ynmer M as obtai ned above had 5 a density of 870

the XOf&By@neh afy MRuif | PRSI 0F0 Znd S0 Ko Ad iIn 2 @ 1@rc§ﬂl rleach of
and was obtained at a yield of 76.2 g/h. [0288] The

the fg(%%/lsls?[aara %efg%ss?rgﬁfgog\f] tlhne I-rll_gzkg)&r%um a e(z)a2§39 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 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 oppcsite side of the upper
surface to the lower surface sandwiching the molded product
between the surfaces.

[0236]

For example, in the case of a midsole, 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.

[0237]
The measurement is taken as the average of five sites of

a molded product. In addition, the difference between the
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Producti on of Ethylene-|-Cctene Copolyner N

An et hyl ene-1-octene copol yner N was obtained in the
same manner as in Conparative Exanple 1 except for
changi ng the pol ynerizati &A0t enperature to 75C, the
feed rate per hour of 15 hexane to 1.4 L/h, 1-octene
to 350 g/h and hydrogen to 0.1 NL/h, the

[di met hyl (t-butyl am de) (tetranet hyl-qg5-cycl opent adi en

maxinthp Shha Relet idadH tili ghketirdekat values of the specific
bi s(1, 3-di met hyl cycl opent adi enyl ) zi rconi um di chl ofi de

grav£%¥qﬁg%$ﬁcgggenl%é??etra spenté??ﬁgPSShenfﬂy%gpﬁggrmlty )
| al n1no ne toluene solution at
of ot Ba BohgrenELPLGEtencocbpor YRR K Ao Buva s and
above had 115 a density of 869 kg/nB and an MFR
more prgigrobly. 0P kgyr bEs®. 5 I the mamgcandcaads dbtldi,ned means

at a yield of 60.0 g/h. [0291] The physica
that priopeguid et ar €f shpwnmbnddabbecduct9 (@kadawv¥Bs, mechanical

properties, compression set and the like) is not constant. The
five sites to be measured are shown in Fig.1l.
[0238]

Compression Set (C8)

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 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
a 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 surfiace of the
parallel flat surface to use as a sample having a thickness of
10 mm.

[0240]
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In order to cut out from a melded product te a cylindrical
shape or cut off a molded product from the surface of a parallel
flat surface, a cylindrical cutter may be ecmployed.

[0241]

The sample was compressed by 50%, left to stand at 50°C
environment for 6 hours, and the compression sef was measured
30 minutes after the sample was released from the compression.
The compression set (CS) was calculated from the following
equation.

[0z42]

Cs = (t0-tl)/(t0-t2) = 100
t0: The sample original thickness (mm)
t1l: The thickness 30 minutes after the sample ﬁas removed from
the compression apparatus (mm)
t2: The spacer thickness (mm)

Rebound Resilience

The rebound resilience was measured in accordance with JIS
K6255. A sample was prépared in the same manner as the sample
used in the compression set (C3) described above (2}, and the
measurement was conducted under an atmosphere at 23°C.

[0243]

Tear Strength

The tear strength was measured under an environment at 23°C

in accordance with ASTM D3574. A Tear tester is used as the



10

15

20

ZI0 6 eTdiffexs i O auedng-T/anBTAU4S 098 Z' T8 era
S9 OZ 900 eTdEux2 U Ethylene/1 -Butene 1 098
O TB Lz0O ' 102

testing machine and the tear‘speed is set at 100 mﬁ/min. The
tear strength'Tr (N/ﬁm) was,caléuiated from thé follpwing
equatioﬁ.
[0244]

Tr = TO/T1 x 9.81
TO: Tear stress ({(kg)
T1: Sample width (mm)

Asker C Hardness

The Asker C hardness was measured under an environment at
23°C in accordance with the “$pring Hardness Test Type C Test
Method” described in JIS K7312-1996 Annex 2.

[0245]

[Physical Properties Evaluation of Resinous Composition and
Thermoplastic Elastomer]

SWOM

The measurement was conducted at 63°C without rain using
a sunshine weatherometer.

[0246]

TS [MPa], EL [%] and M100 [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
K6301, 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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[0247]

EL Residual Percentage (%)

Thesamen@asurementés1ﬂmeELwascondudtedusingeasample
after exposing to SWOM for a fixea period of timel ahd the- residual
percentage was calculated from EL and this measurement value.
The percentage is desirably 65% or more.

[0248]
AE (Hunter’s Color Difference)

The measurement was conducted.in accordance with JIS Z
8730-1980. 1In addition, the smaller AE is the more desirable
it is.

[0249]
[Example 1]

Production of Ethylene-1-Butene Copolymer A

Copolymerizaticm1of ethylene and l-butene was carried out
continuously at a polymerization temperature cof 125°C 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 gcontinuously
supplying hexane at 1.73 L/h, ethylene at 56 g/h, l-butene at
90 g/h, hydrogen at 0.5 NL/h,
bis(p~tolyl)methylene (cyclopentadienyl)

(1,1,4,4,7,7,10,10~octamethyl-1,2,3,4,7,8,9,10-octahydrodibe
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nzo(b,h)-fluorenyl) zirconium dichloride at 0.00015 mmol/h, a
methylaluminoxane/toluene solution at 0.075 mmol/h in terms of
aluminum, and triisobutylaluminum at 1.0 mmol/h from the side
of the pelymerization vessel to the liquid phase, so that the
polymerization pressure was maintained at 3.8 MPaG. Further,
a hexane solution of the continuously obtained ethylene-1-butene
copclymer 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.

[02501]

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 methanecl,
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 (load of 2.15 kg) of 3.7 g/10
min, and was obtained at a yield of 49.0 g/h.

[0252]

The physical properties are shown in Table 1.
[0253]

[Example 2]

Production ¢f Ethylene-1-Butene Copolymer B
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An ethylene-l-butene copolymer B was obtained in the same
manner as in Example 1 except for changiné the polymerization
temperature to 130?C and the feed.;ate per hour of hexaﬁe'to 1.82
L/h, l-butene to 40 g/h, hydrogen to b.6 NL/h,
bis(p-tolyl)methylene(cyclopentadienyl)
(1,1,4,4,7,7,10,10~octamethyl—l,2,3,4,7,8,9,10~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.

[02586]

[Example 3]

Production of Ethylene-1-Butene Copolymer C

An ethylene;l-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/n, l-butene- to 210 g/h, hydrogen to zero,
bis{p~tolyl)methylene(cyclopentadienyl)

(1,1,4,4,7,7,10,10-octamethyl-1,2,3,4,7,8,9,10-octahydrodibe
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'nzo(b,h)—fluorenyl)zirconium dichloride to 0.00035 mmcl/h and

the-methylaluminoxang/tolueﬁe solutionito 0.175 mmol/h_in terms
of aluminum.
[0257]

The ethylene-1-butene copolymer C as obtained above had
a density of 860 kg/m® and an MFR (load of 2.15 kg) of 0.27 g/10
min and was obtained at a yield of 60.8 g/h.
[0258}

The physical properties are shown in Table 1.
[0259]
[Example 4]

Production of Ethylene-1-Butene Copolymer D

An ethylene-l-butene copolymer D 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 45
L/h, 1-butene to 210 g/h, hydrogen to 0.1 NL/h,
bis(p-tolyl)methylene (cyclopentadienyl)
(1,1,4,4,7,7,10,lO—octamethyl—1,2,3,4,7,8,9,10—octahydrodibe
nzo b, h)-fluorenyl)zirconium dichloride to 0.00835 mmol/h and
the methylaluminoxane/toluene solution to 0.175 mmol/h in terms
of aluminum.

[0260]
The ethylene-l-butene copolymer D as cbtained 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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min, and was cobtained at a yield of 62.0 g/h:

[0261]

The physical properties are shown in Table‘l.
[0262] |
fExample 5]

Production of Ethylene-1-Octene Copolymer E

An ethylene-l-octene copolymer E was obtained in the same
manner as in Example 1 exﬁept 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)
(1,1,4,4,7,7,10,10—octamethyl—1,2,3,4,7,3,9,10~0ctahydrodibe
nzo(b,h)-fluorenyl) zirconium dichloride to 0.003 mmol/h and the
methylaluminoxane/toluene solution 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 g710
min, and was obtained at a yield of 75.0 g/h.

[0264]

The physical properties are shown in Table 1.

[0265]

[Example 6]
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Production of Ethylene-~l-Octene Copolymer F

An ethylene—lmdctene copoelymer F was obtained in the same
manner as in Example 5 except for changing the polymerization

temperature to 130°C, and the feed rate per hour of hexane to

1.27 L/h, l-octene to 380 g/h,

bis(p~tolyl)methylene (cyclopentadienyl)
(1,1,4,4,7,7,10,10—octamethyl—1,2,3,4,7,8,9,10—octahydrodiber
nzo{b,h)-fluorenyl) zirconiumdichloride to 0.005 mmol /h and the
methylaluminoxane/toluene solution to 0.25 mmol/h in terms of
aluminum.
[Q266]_

The ethylene-l-octene copolymer F as obtained above had
a density of 871 kg/m® and an MFR (load 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.
[0268]
[Comparative Example 1]

Production of Ethylene~]l-<Butene Copolymer G

An ethylene-l-butene copolymer G was obtained in the same
manner as in Example 1 except for changing the polymerization
temperature to 105°C, the feed rate per hour of hexane to 1.78
L/h, 1-butene to 100 g/h and hydrogen +to 0.7 NL/h, the

bis(p-tolyl)methylene {cyclopentadienyl)
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(1,1,4,4,7,7,10,10-octamethyi~1,2,3,4,7,8,9,1l0-octahydrodibe
nzo({b,h)-filuorenyl) zirconium chloride to

[dimethyl(t—butylamide)(tetramethyl—q5—cyclopentadienyl)sila

neltitanium dichloride at 0.0004 mmol/h, the

methylaluminoxane/toluene solution to
triphenylcarbenium(tetrakispentafluorophenyl)borate at 0.004
mmol/h, and the feed rate per hour of triisobutylaluminum to 0.2
mmol/h.
[0269]

The ethylene-i-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 yield of 48.5 g/h.
[0270]

The physical properties are shown in Table 2.
[0271]
[Comparative Example 2]

Production of Ethylene-1-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, l-butene to 45 g/h, hydrogén 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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mmol/h.
[0272]
The ethylene-l1-butene copolymer H as obtained 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.
[0274] |
[Comparative 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)(tetramethyl—n5—cyclopentadienyl)sila
neltitanium dichloride to
rac—dimethyisilylene—bis{1—(2—methyl—4—phenyl—l—indenyl)}zir
conium -dichloride at 0.0001 mol/h, - the
triphenylcarbenium(tetrakispentafluorophenyl)borate " to
methylaluminoxane-toluene soluticn at 0.05 mmol/h, and the Feed
rate per hour of triisobutylaluminum to 1.0 mmol/h.
f0275]

The ethylene-l-butene copolymer I as obtained above had
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A m xture conposed of 100 parts by weight of the

et hyl ene- I - but ene copol-ymgrllA obtained in Exanple 1,
3.0 parts 5 by weight of zinc oxide, 0.7 part by

wei ght of dicunyl peroxide (DCP), 0.1 part by weight
(as the TAIC content) of triallylisocyanurate (TAIC)

2 dekdi80% narg; M40 éBEeaﬁ9ﬂ?§”Ek a By 6.3 8800 of 1:3 9/10

manuf act ured by N ppon Kasel Ctd.
m de mere kneaded

parts t . of azo ar a
min, pRgOas, BPLABTCH Pol P SURLLCE s ey dite of 120C
for 10 minutes, and then the kneaded m xture was
[027g$l ded into a sheet shape. [0295] The
resulting sheet was filled in a press nold, and
pressuphyzetcandohept ediendearet Beoeandint fabl o2 .a
pressure of 15 150 kg/cn2 and a tenperature of 155C
[027%¢r 30 minutes to obtain a primary crosslinked foaned
product The size of this press nold was 15 nmin
[Com Engss 150 ]n l ength and 200 mmin wi dth.
?655 f 50ﬁ%§?p ?hé primary crosslinked foaned product
subj ected to the conpression nDIdlng under the
Prodaﬁﬁapﬂ.ﬁﬁeEEhyAeﬁﬁﬁiqﬁwieﬁﬁ PR AUyre? Jand a
t enperature of 155C for 10 ninutes to obtain a
s ek eyl eoreodsihuticate foaamed/mproduets obtam isieze iof thhesame
resulting secondary crosslinked foaned product was

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, l-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(tetrakispentafiuorophenyl)borate to 0.002
mmol/h.
[0278]

The ethylene-1-butene copolymer J as obtained above héd
a density of 859 kg/nﬁ-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.
[0279]

The physical properties are shown in Table 2.
[0280]
[Comparative Example 5]

Production of Ethylene-1-Butene Copolymer K
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119 15 mmin thickness, 160 mmin |length and 250 mm
in wdth. [0297] Then, the specific gravity,
conpression set, tear strength, Asker C hardness and
i npact resilience of the blgecondary crosslinked
foamed product were neasured by the nethods. The
results are shown in Table 3. [0298] In
addition, the MFR of the crosslinked foaned product

Warsn tefihgd ein@ -Measit ¢hdindeb 13 lead wis 20k kG AL n1908 same
but the 10 crosslinked foamed product had no

uk.di ty. A LS, : L he Li nke roduct .had
marne s KRR b ST o B ororese. (099 [ ERadbre e o tre
secondary crosslinked foaned product was prepared in
POlY‘E%f%ﬁ%tgé%et%ﬁ@t%e P g&w&reavde&%&e%ﬁaa& Pyr hour
100 parts by weight of the ethylene- 1-butene
of hegopd ok B dtai hebukanExamgl4® @/ hnsiwedbadn $000.7 NL/h,
parts by wei ght of the ethyl ene-I-butene copolynmer A

[dimetigy T herigh bgl dAedanust rehca ngdi-¢3r-ReRaAMEe tha®ns13 s 1a
parts by weight to 4.8 parts by weight. The physica

ne]t 202 R{Qperti %Sic‘?lfléﬂ%fecon\gﬁry crpssdd pked &ﬁéﬂ?ﬂ and
product were neasured and the results are showi i'n
trip%$%£§$$ﬁﬁ 0%%8 H%gr%ggéééggé{%g%rggﬁe%glg%%rate to 0.003

mmol/h.
[0281]
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 obtained 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, l-butene to 600 g/b,andihydrogen to 0.1 NL/h,
the
[dimethyl (t-butylamide) (tetramethyl-n5-cyclopentadienyl)sila

neltitanium dichloride to
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crosslinked foamed product had no fluidity. That is,
the crosslinked foanmed product had an MFR of | ess
than 0.01 g/10 min. [0301] 5[ Exanple 9] A
secondary crosslinked foakgd product was prepared in
the sane manner as in Exanple 7 except for using 100
parts by wei ght of the ethylene-I|-butene copolyner D
obtained in Exanple 4 instead of 100 parts by wei ght
bis (Df3themethyl epeibpbHtange49160RIMERIMAGL ERecRANSI £8l0. 03
properties of the secondary crosslinked foaned
oduct were neasured and the results are shown in
mmol Myl e 3. [0302] In addition, the MFR of the the
‘ crosi ked. f oaned Skoduct 15 _was tried to nmeasur e
ripheRet CArPeRHIBLLSEE ﬁpﬁfltféééorﬁlﬂhet“w& HFEdS nkd® 2
foanmed product had no fluidity. That is, the
methylabghinkedntoamdepeosutethad ah IMERrob U/dssabbarhe feed
0.01 g/10 mn. [0303] 20[ Exanpl e 10] A
rate sgeondlaty 6fosstipkpdti,oamadipneduet 1Was macapar.ed in
the sane manner as in Exanple 7 except for using 100
[Ozgpgrts by wei ght of the ethyl ene-octene copolynmer E
tained in Exanple 5 instead of 100 parts by weight
yl ene- | - but ene C gol ynmer A

of .t he et
pﬁwﬁ ﬁﬁih%ﬂﬁ”% ngeﬁetq&p% yas obtaihed above had
a density of 861 kg/m’ 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.
[0286]
[Comparative Example 7]

Production of Ethylene-1-Octene Copolymer M

An ethylene~l1-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 1-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-n5-cyclopentadienyl)sila
neltitanium dichloride - T ' to
rac-~dimethylsilylene-bis{l-(2-methyl-4~phenyl-1l-indenyl)}zir
conium dichloride at 0.003 mmol/h, the

triphenylcarbenium(tetrakispentafluorophenyl)borate to a
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crosslinked foamed product were neasured and the
results are shown in Table 3. [0304] 5In addition,
the MFR of the crosslinked foaned product was tried
to measure under a |load oft1#Z 16 kg at 190C, but the
crosslinked foamed product had no fluidity. That is,
the crosslinked foanmed product had an MFR of | ess
than 0.01 g/ 10 m n. 10[0305] [Conparative Exanple 9]

methPl §eGRNHBkYNEF 063 iERKEsh fwamBH 4 QUGS P! @RA €He feed
In the sane manner as in Exanple 7 except for using

1 p t e I u
rate BonToner & obtatnei i I BN TS ve iR e 1
[028zrstead of 100 parts by meight of the
hyl ene- | - but ene copol ynmer A and changi ng t he anount
of azodi carbonam de from5.2 parts by weight to 4 . 8
parhe afhwedrghtl-Thieephysteal ypeopéras esoiodfind@d above had
secondary crosslinked foaned product were neasured
a derastt ¢ her BISUKFmArenshovmEm (fiakd € o3 22Q[SOE@§3]of 1.2 g/10
In addition, the MFR of the crossl i nked foaned
d.to ad of 2.16 kg
min ﬁ%@gg%%:&€€?£§%§ %Fos Q#Qaweg gioduct had no
[OZB%LUidity' That is, the crossllnked f oamed product had
MFR of less than 0.01 g/10 122 min. [0307]
[ Conpar ative Exanple 10] A secondary crosslinked
f daRe Cprovidict RERPprepasedrenshown in Table 2.

[0289]
[Comparative Example 8]

Production of Ethylene-1-Octene Copolymer N

An ethylene-l-octene copolymer N was cbtained in the same
manner as in Comparative Example 1 except for changing the
polymerization temperature to 75°C, the feed rate per hour of
hexane to 1.4 L/h, l-octene to 350 g/h and hydrogen to 0.1 NL/h,
the
{dimethyl(t—butylamide)(tetramethyl—n5—cyclopentadienyl)sila

neltitanium dichloride to

bis(1l,3-dimethyleyclopentadienyl) zirconium dichloride at 0.02 -
mmol/h, e and the

triphenylcarbenium(tetrakispentafluorophenyl)borate to a "'

methylaluminoxane-toluene solution at 1.0 mmol/h.
[0290]

The ethylene-l-octene copolymer N as obtained above had



5 the sanme manner as in Exanple 7 except for using
100 parts by weight of the ethyl ene-I-butene
copol ymer H obtained in Conparative Exanple 2 instead
of 100 parts by weight oflihe ethyl ene-|-butene
copol yner A and changi ng t he anount of
azodi carbonam de from5 . 2 parts by weight to 4 . 8
parts by weight. 10 The physical properties of the
a derseiconddr ¥ eer vGsht nked froared peduet were }G??)asdﬂf e s g/10
and the results are shown in Table 3. [0308
min. | 1 di 1 f crasshi pked, f oaned
st el ed 1o mekiare nase D Foka’or 2. 16 kg
[029f? 190C, but the 15 crosslinked foanmed product had no
uidity. That is, the crosslinked foanmed product had
an MFR of less than 0.01 g/10 m n. [0309]
[ Goepatatsiive Ibpafailar Qigs 20pe seowtally Balbss| 2nked
foamed product was prepared in the sane manner as in
Exanpl e 7 except for using 100 parts by wei ght of the
et hyl ene- I - but ene copol yner | obtained in Conparative
Exanpl e 3 instead of 100 parts by wei ght of the
et hyl ene- | - but ene copol ynmer A and changi ng t he anount
of 123 azodi carbonam de from5 . 2 parts by wei ght
to 4. 8 parts by weight. The physical properties of
t he secondary crosslinked foamed product were
nmeasured and the results are shown in Table 3. [0310]
5In addition, the MFR of the crosslinked foaned
product was tried to neasure under a |load of 2.16 kg
at 190C, but the crosslinked foanmed product had no
fluidity. That is, the crosslinked foaned product had
an MFR of less than 0.01 g/10 m n. 10[ 0311]
[ Conparative Exanple 12] A secondary
crosslinked foamed product was prepared in the sane
manner as in Exanple 7 except for using 100 parts by
wei ght of the ethyl ene-I-butene copol yner L obtained
in
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[0292]

15 Conparative Exanple 6 instead of 100 parts by
wei ght of the ethyl ene-I|-butene copol yner A and
changi ng the anount of azodi carbonanide from5 . 2

part s-by-—wejghttg 4 . 8 parts by weight. The
physijcals/prpperti gs of the secondary crosslinked
f oamgd pfqduct| werie measured and the results are
showpe|i [¥! Taplie B., {20[ 0312] In addition, the
MFR o "*@lﬁeg&r@ssgi nked foamed product was tried to
measuydile inder |aj | gad of 2.16 kg at 190C, but the
crossl|i pkgd| figaped product had no fluidity. That is,
t he c¢rlossl|i hked| f ganed product had an MFR of | ess
than|d.01 fof 10 | 124 min. [0313] [Conparative Exanple
13] A sgtandarly| crlossl i nked foamed product was
prepatie@|ijn: % [the [same manner as in Exanple 7 except
for lgiﬂrg% £00pafktls by weight of the
et hyl Bngs; *b¢tlend |copol ynmer M obt ai ned in Conparative
Exama”feg? i nstiepd jof 100 parts by weight of the
et hyl eney I|- butiene [copol yner A and changi ng t he anount
of argditcgrporamde from5.2 parts by weight to 4 . 8
part$ |bye wej ght. 10 The physical properties of the
secondagy |cr 6ds| i nked foaned product were neasured
and td4)eifasullis| are shown in Table 3. [0314]
| n adkll wisonc|4|hes NVFR of the crosslinked foaned
pr odtflt [zwas| 1 rli ed [to measure under a load of 2.16 kg
at 190C3| but |tthe 15 crosslinked foaned product had no
fluidilty! [That| i s,] the crosslinked foamed product had
an MFR (Qf |llesg than 0.01 g/10 min. Conparative |
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[0294]
[Example 7]

A mixture composed of 100 parts by weight of the
ethylene-l-butene copolymer A obtained in Example 1, 3.0 parts
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 hame: 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 rell surface temperature of i20°C for 10 minutes,
and then the kneaded mixture was molded into a sheet shape.
[C295]

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 crossliinked foamed product. The size of this press
mold was 15 mm in thickness, 150 mm in length and 200 mm in
width.
[C296]

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 crosslinked foamed product was
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15 mm in thickness, 160 mm in length and 250 mm in width.
[0297]

Then, the specific gravity, compression set, tear
strength, Asker C hardness and impact resilience of the
secondary crosslinked foamed product were measured by the
methods. The results are shown in Table 3.

[0298]

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 0.01 g/10 min or less.
[0299]

[Example 8]

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-l1-butene copolymer B obtained in Example
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.

[0300]
In addition, the MFR of the crosslinked foamed product

was tried toc measure under a load of 2.16 kg at 190°C, but the
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crosslinked foamed product had no fluldity. That is, the
crosslinked foamed product had an MFR of less than 0.01 g/10
min.

[0301]

[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-1l-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 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.

[0303]
[Example 10]

A Secondary crosslinked foamed product was prepafed in
the same manner as in Example 7 except for using 100 parts by
weight of the ethylene-octene copolymer E obtained in Example

5 instead of 100 parts by weight of the ethylene-i-butene
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(%9 Tear Strength (NNnmm  Asker C Hardness
Conmpression Set (CS) (% hysi cal Properties
(Product Conpressed by 1509 126 [0316] [Exanple 11]
Production of Ethylene-I|-Butene- Copol ynmer 0

Copol yneri zati on of ethylene and 1-butene was carried

copolymer A. The physical properties of the secondary
crosslinked foamed product were measured and the results are
shown in Table 3.

[0304]

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.

[0305]
[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
Comparative Example 1 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.
[0306]

In addition, the MER 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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5 out continuously at a polynerization tenperature of
110C by using a stainless steel polynerization vesse
(stirring rotation nunmber=500 rpm having a
substantial internal voluh&?of 1 L and a stirring
blade in a conpletely filled state. The
copol yneri zation reaction was carried out by
conti nuously 10 supplyi ng hexane at 1.32 L/h,
,_ethylene at 56 g/h, 1-butene at
MiN210g/ h, hydrogenat 0. 1NL/ h,
bi s(p-tolyl)nethyl ene(cycl opent adi enyl )
(030111, 4,4,7,7,10,10-oct anet hyl-1, 2, 3, 4, 7, 8, 9, 10- oct ahy
drodi benzo(b, h)-fluorenyl)zirconiumdichloride at
[Cofpe@e35venBkehpid51a8]tail or nade
nmet hyl al um noxane/ hexane sol uti on (Trade nane:
TVAO Sddon denp faared 41 Btk loyd Tosndd RRCRRMCERObLLAR d in
at 0.18 mol/h in terns of al um num and
tLid lum;nu 0 f [ f
thelddhe Mﬁ@ﬁ 24N B Ekghg&e 7”@?%%81: f&nd}%ﬁlai elfii)%sgarts by

the polynerization vessel to 't i qui

: t the _polynerizatio ressure was mintain at 20 .
wei PR G AR A P B ERY L bR e e DB Tnd® 4
c continuouslg obt ai ned et hyl ene-| - but ene copol ynmer was

OMRRHREYVENERARBLBi AglBFGRRIaRd MEPNBABFSWAY wWadehlttef the

the solution at 0.2 niL/h as a catal yst deactivating
ethyjene-1obueent nat@ahengol Hrmandz athorg if®3tAE amyunt of

The hexane solution of the resulting

azoel hytboeahni Hatferen 5opaamer byas: tgietoduts Yy ety iNeeight .
hour and the polynmer was precipitated fromthe

The poh ySRELZBb IO SOLULT 68 tiHle 2be8bnABEPAROLss BOHKEACFoamed
precipitate was dried at 130C for 10 hours under

rod@6HUTE Pe LR OBLALA RqCLRY! eBEn) £ bUL £ge '
P O[0318] o The ethylene-l-gﬁtene c%p%??ﬁgrxgegggle 3
£O3@@}ained above was obtained at a yield of 62.0 g/h,
and had a density of 0.860 g/cnB and an MFR (| oad of

2. Kk t. .190QC) ,of 48 g/ 10 min, 10 an Muv Mh of
2. 11?“ St W echeanoss L onran LopmGHnpFoduct
roups of 0.06 per 1000 carbon atons. [0319] _
was Rt FoRSEXEnpree 14 oashafatt oh kF atatl@0y &t but the

Solution 15Into a glass flask fully purged wth
crogfkimked §asped. pFoduct 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 segondary crosslinked foamed product was prepared in
the same manner as in Example 7 exce;pt for using 100 paris by
weight of the ethylene-l-butene copoclymer I obtained in
Comparative Example 3 instead of 100 parts by weight of the

ethylene-i-butene copolymer A and changing the amount of
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nmg of bis (1, 3-dinethylcycl opentadienyl) zirconium

di chl ori de was added, and 1.57 nL of a tol uene

sol uti on of nethylam noxane (AL; 0.13 mmol /L) and

2.43 nL of toluene were fdfther added to obtain a

catal yst sol ution. 20[0320]

Prl ucti onf Et hi ent eneCool er Pc": The at nosphere

in a stainless steel autoclave having a substantia

interpal volunme of 2 L was fully replaced with _
azogfil FrEEeRBAES TN Phe RAK o PAVES 1" ERdt feBawitePOYeight.

m. of 128 hexane, 320 nL of 1-butene and O nL of
ThehpHyegenl apdorhetiespefateesenonderyysreaswasked foamed

i ncreased to 80C. Subsequently, polynerization was
prosthart edrbyméageetingnd. @hamek safl tsr arsobhbyhaliunravme 3.

and 2. 0 nL of the catal yst solution (0.0005 5 mmol
[03@§]Zr) as prepared above into the systemwth

et hyl ene. Thereafter, the total pressure therein was

keptn aty 840 Ko/ Gk Gy Gontinuous syppl.y, of  cthyleng, .
ormt C Por 0

so as to per e polynerization at

m nut es. [0321] 10The polyneri zat.i s sto d
wes G 2 ERAFPESOUAETOr Ml g0t KE 25 ot Cralii the
t hen unreacted ethylene was purged. The resulting
crogglyrkrdsdralren Rierdyarebaddd non I uigigaly eXrdssiwe the
anmount of nethanol to precipitate a polyner. The
cropalynsedwesamed gvee@dcbyhdd | an HFR L drdst dafi Pt.éded/10
pol ymer 15 was dried overni ght under a reduced
minpressure to obtain an ethyl ene-1|-butene copol yner P
[ 0322] The et hyl ene-1-butene copol yner P as
[030bt ai ned above had a density of 0.861 g/cn2 and ah
MFR (|l oad of 2.16 kg at 190C) 20 of 0.50 g/10 mn, an

c t 9fe 2p Pam@NMRI0/ MFR216 of 6.0 and a content of
[ o%?%%% gr%ups?%?-%.og%pr 1000 carbon atons. [0323]

[Eil@elceonldza]ry crossiinked foamed product was prepared in

D

the same manner as in Example 7 except for using 100 parts by
weight of 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.
[G312] |

f“)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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By using two rolls, the ethylene-I|-butene copolyner 0O

129 obtained in Exanple 11 was nelt-m xed with an

et hyl eni ¢ copol yner rubbeL % (an

et hyl ene- propyl ene- et hyl i 2fenor bor nene copol ymer

rubber manufactured by Mtsui Chemcals Inc . , Trade

name : EPT 3045, 5 ethylene content : 68 nol % diene

content : 6 nol% M.1+4 (100C) : 45) in a proportion
minof 35 parts by mass of the ethylene-I|-butene

topolynmer O to 65 parts by nass of the ethylenic

copol ymer rubber 1, and 2 parts by mass of DCP
[03%%fcunylperoxide, manuf act ured by Kayaku Akuzo

Corporation) were further blended 10 and nelt-m xed
[Compseait bne t Bearpi el 1300 parts by mass of the

et hyl ene- I - but ene copol yner 0 and the ethylenic

copolsprmindalbesrds 410 rifidifd st o pirdekis: tC @EROSLEhOPed in

Thereafter, the resinous conposition was subjected to

the (RAdTRHa R iR WNERRH 88 S7 DL LAY FTRC R gbo\?\#%ﬁtg by

160C for 30 mnutes to obtain 15 a press sheet
. thic f The p ical properties, of the
wer $%s§ggﬁ§g? ﬁ%¥l é%ﬁgﬁreg éﬁgatﬁepngﬁﬁfs r 8PSRGHFY 11
in Table 4. [0324 Exanpl e 13] 20A resinous |,
Comgﬁﬁﬁﬁ%ﬁ?i%ﬁﬁ%ﬁgep%eL%?Egg oo%r%%%c@a%t%r%gswe%%%%tofhthe
the sane manner as in Exaggle 12 except for setting
ethylfnesk PHE0e ofCopied YaIy | & nand1 -t C opbey maoudt of
to the ethyl enic copolynmer rubber 1 at the ratio of
azoqigtaui emmenl db freme5 cd peinpsery @ ilghtet byl @nberts by weight.
copol yrmer rubber 1)=50 parts by 130 mass/50 parts by

The masss i ddie grvise cal e Propetid ese@ndhey pF05Ss Bheedd Wl fried
measured and the results are shown in Table 4. [0325]

prodi@npd e kda DA\ £€SLRQUSHE 0PDHST £ L ONr¥aSH B EPRL efhi O 3.
produce a press
[0314]
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.
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[0315]

sheet

in the same manner as in Exanple 12 except for
setting the use ratio of the ethyl ene-I|-butene
copol yner 0 to the ethyl enic copol ymer rubber 1 at

t he Idll' of t hyl ene- I - but ene copol yner
O)/(Ltﬁ eni ¢ copol ymer rubber 14=50 parts by 10
mass =Pa# LRy mass and further changing the
bLend§ c’anlnmt of DCP to 1.6 parts by nass based on
t he t%FaI 10D [parts by mass of the ethyl ene-I|-butene
copolyner [0 and the ethyl enic copolymer rubber 1. The
physicgl i prioperiti es of the press sheet were neasured
and {he-re8ily® are shown in Table 4. 15[ 0326]
[Cbnp% at ijvie| Exanpl e 15] A resinous conposition
was prepared:tid produce a press sheet in the sane
manneg -as iin; BExanpl e 12 except for using the
et hyleperdi -lhut gne copol yner P obtained in Conparative
Exanp %H%£“¥4“Tnstead of the ethyl ene-I-butene
copo[_gt' 0. The physical properties of the press
sheet -e—reasur ed and the results are shown in
Tabl € 4l | [[q3R7]| [ Conpar ative Exanples 16 to 18] 131
/\re;ﬁﬁgjiga@ﬂposition was prepared to produce a
press”%hé@t“ m ithe same manner as in Conparative
Exanﬁ?% 1% lexcept for changing the use ratio of the
et hylgnetT-[biigne copol yner P to the ethylemnic
copoly [rlupbgr 1 to that shown in Table 5 4. The
physic bijw|QERiti es of the press sheet were neasured
and {hé resultg are shown in Table 4. 1
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[0316]
[Example 11]

Production of Ethylene-l1-Butene Copolymer O

Copolymerization of ethylene and l-butene was carried
out continuously at a polymerization temperature of 110°C by
using a stainless steel polymerization véssel (stirring
rotation number=500 rpm) having a substantial internal volume
of 1L and a stirring blade in a completely filled state. The
copolymerization reaction was carried out by continuously
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 (cyclopentadienyl)
(1,1,4,4,7,7,10,10-octamethyl—1,2,3,4,7,8,9,10_octahydrodi
benzo(b,h)—fiuorenyl)zirconiun1dichloride 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 triiscbutylaluminum at 1.0
mmol/h from the side of the polymerization vessel to the liguid
phase, so that the polymerization pressure wad maintained at
3.8 MPaG. Further, a hexane solution of the continuously
obtained ethylene-l-butene 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.

[0317]
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The hexane solution of the resulting ethylene-1l~-butene
copolymer was taken out every one hour and the polymer was
precipitatedfrmnthepolymerizatioﬁsolutionjleLofnmthanol,
and the precipitate was dried at 130°C for 10 hours under vacuum
to obtain an ethylene-l-butene copolymer O.

[0318]

The ethylene-1l-butene copolymer O 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;p/MFR:.16 of 6.5 and a content of vinyl
groups of 0.06 per 1000 carbon atoms.

[0319]
[Comparative Exaniple 14}

Preparation of Catalyst Solution

Into a glass flask fully purged with nitrogen gas, 0.63
mg of bis(1l,3-dimethylcyclopentadienyl)zirconium dichloride
was added, and 1.57 mL of a toluene solution of methylaminoxane
(AL; 0.13 mmol/L) and 2.43 mL 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

nitrogen and then the autoclave was charged with 912 mL of
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hexane, 320 mL of l-butene and 0 mlL of hydrogen and the
temperature in the system was increased to 80°C. Subsequently,
polymerization was started by injecting 0.9 mmol of
triisobutylaluminuntandé.On&mafthecmtalystsolution(0.0005
5 mmol as Zr) as prepared above into the system with ethylene.
Thereafter, the total pressure therein was 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]
10 The polymerization was stopped.by'adding'a‘small amount
of ethanol to the system, and then unreacted ethylene was purged.
The resulting polymer solution was immersed in a lérgely
excessive amount of methanol to precipitate a polymer. The
polymer was recovered by filtration, and the filtered polymer
15 was dried overnight under a reduced pressure to cbtain an
ethylene-1l-butene copolymer P.
[0322]
The éthylene—i-butene copolymer P as obtained above had
a density of 0.861 g/cm® and an MFR (load of 2.16 kg at 120°C)
20 of 0.50 g/10 min, an Mw/Mn of 2.0, an MFR;q/MFR; ;15 of 6.0 and
a content of vinyl groups-of 0.05 per 1000 carbon atoms.
[0323]
[Example 12]

By using two rolls, the ethylene-l-butene copolymer O
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obtained in Example 11 was melt-mixed with an ethylenic
copelymer rubber 1 (an
ethylene-propylene-ethylidenenorbornene copolymer rubber
manufactured by Mitsui Chemicals Inc., Trade name: EPT 3045,
ethylene content: 68 mol%, diene content: 6 mol%, MLy (100°C) 2
45) in a proportion of 35 parts by mass of the ethylene-1~butene
copolymer O to 65 parts by mass of the ‘ethylenic copolymer
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 G and the ethylenic copolymer
rubber 1 to obtain a resinous composition. Thereafter, the
resinous composition was subjected to thermal molding in a
press molding maqhine set at 160°C for 30 ﬁinutes to obtain
a press sheet with a thickness of Z2mm. 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 éxeept-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/50 parts by mass. The physical properties of the press
sheet were measured and the results are shown in Table 4.
[G325]

[Example 14)

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
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-i-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.

[0326]
[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-I-butene copolymer P obtained in Comparative Example
14 instead of the ethylene-1-butene copolymer 0. The pliysical
properties of the press sheet were measured and the résults
are shown in Table 4.

[0327]

[Comparative Examples 16 to 18]



EO+ 19 0/ Copol ynmer Rubber 1 mass/parts by nass)
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A resinous composition was prepared to produce a press
sheet in the same manner as in Comparative Example 15 except
for changing the use ratio of the ethylene—l—buténe copolymer
P to the ethylemic copolymer rubber 1 to that shown in Table
4. The physical properties of the press sheet were measured

ahd the results are shown in Table 4.
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SWOM 2000 hr

50 parts by mass of the ethyl ene-I-butene

SWOM 500 hr
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10 Corporation) were sufficiently mxed in a Hensche
m xer, and then the m xture was subjected to dynamc
heat treatnment using a tm%ﬁ-screM/extruder (TEX 30
mm under the follow ng c aitions to prepare a
t her nopl asti c el astoner. Dynam ¢ Heat
Treat ment Conditions: Tenperature Setting 15
C1/ C2/ C3/ C4/ C5/ C6/ C7/ C8/ C9/ C10/ D=- 140/ 140/ 160/ 180/ 190
[03é520/2 00/ 210/ 220/ 220/ 200 [C], Extruder Rotation
peed: 280 rpm and Extrusion Amount: 10 kg/h
£ Thegeaﬁéir, the prepared thernoplastic el astoner was
[Exa@pLiGpiatted to thermal molding in a press nol di ng
machi ne set at 190C for 4 mnutes to obtain a press
shedl Ritts P Magkhest tdfe 2l emdel tndi eneduadbpol gnsr ©
were nmeasured and the results are shown in Table 5.
obt#08809] in IB4afEkanpl £ AB]parts byAsberadbpt aséigpropylene
el astomer was prepared to obtain a press sheet in the
(ansanﬂsﬁﬁﬁﬁﬁﬁcasiﬁl&@@”D'@ol@pﬁquﬂaﬁﬁr UghPgh40 ;s a
parts by mass of paraffin oil ( 90, manufactured by
r WS : inet j i scosity ,at . 40C. .
Probeh LSt R ISRERIR b mk) SHE eI IBAY i 00rc,
copol 0,50 p o DY of, .t he pol ypr | ene
MFRaﬁﬁxﬁ¥%%ggf%6g§gh§g%§é?ytﬂﬁﬁffﬂgjbﬂ§grc%%gﬁf%%%rf?%gent:
10 of the press sheet were nmeasured and the results are
TEG Pn OrSBRE 8°L11B1 6332t pEbAphf 4t AR JIEamshle 4103t by
A thernoplastic el astoner was prepared to obtain a
masHressDSResdicwny hpesand dranmanudadimredaiy Kdfkku Akuzo
except for using an ethyl enic copol yner rubber 2
Corgaet diyl @ne weort ent £i8Qemill% mdkedeids tensenkl BiBer, and
mol % M.1+4 (100C): 70) instead of the
therethyl enet hrduineudgpelret cUyrdiei PMESiCteatment using
properties of the press sheet were neasured and the

a tWedUslTear cghPWREN T8Bke ;5 mm) under the following
conditions té prepare a thermoplastic elastomer.

Dynamic Heat Treatment Conditions: Temperature Setting
Cl/C2/C3/C4/C5/C6/C7/C8B/CY/C10/D=140/140/160/180/190/200/2
006/210/220/220/2006 [°C],

Extruder 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 & thickness
of 2 mm. The individual items were measured and the results
are shown in Table 5.

[0330]
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[0332] 20 [Conparative Exanpl e 20] A

t hernopl astic el astoner was prepared to obtain a

press sheet in the sane ner as in Exanple 16

except for using the ethyl c copol ynmer rubber 2

(ethyl ene content: 80 nol % diene content: 3.8 nol %

M.1+4 (100C): 70) instead of the 135

et hyl ene- I - but ene copol ymer 0. The physica

roperties of the press sheet were neasured and the

[Exggg Ft§6jre shown in Table 5.  Conparative Exanple

20 & G5 6 0 0O6_Or _
A thermoplastic elastomer was prepared to obtain a press

sheet in the same manner as in Example 15 except for using 40
parts by mass of paraffin oil (PW-90, manufactured by Idemitsu
Kosan Co., Ltd., kinetic viscosity at 40°C: 95.5 cst)in
addition to 50 parts by mass of the copolymer O, 50 parts by
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.

[0331]

[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%, MLiyy (100°C): 70) instead of the
ethylene-1l-butene copolymer O. The physical properties of the
press sheet were measured and the results are shown in Table
5.

[0332]

[Comparative Example ~20]

A thermoplastic-elastomer was prepared to obtain a-presg-i- 7

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%, MLiy (100°C): 70} instead of the



OOL S.6 Conparative Exanple 19 OS50 0 0 ZI 009
0 [

L [Exanple 16 OS Gs

135

ethylene-l-butene copolymer 0. The physical properties of the

press sheet were measured and the results are shown in Table

5.
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Copol ymer 0 Ethyl enic Copol yner Rubber 2
PoPyp¥operne dOO Paraffin Gl (eaw)si (%9r12 00TW
137 Industri al ApplicaMIif%5[0334] _ Since the
et hyl eni c copolyner (A) of ‘the present invention is
excellent in crosslinking properties, it may be 5
suitably used for the various applications of a

nol ded article in which excellent heat resistance and

I“dﬁyﬁy¥§¥5§§§§§§§g9ffp' [ 0335] In addition, the

et hyl eni c ol ymer of the present invention nay be

gl nded with various resins to produce a 10 resinous
[O3c§ osi tion having inproved crosslinking properties,

and_the resulting resinous conposition nmay be used to

protdhBESvaFhouL Yinenio? welrdddmatt | dRes of t Howt amgsent

[imtation.
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 regquired.
[G335]

In addition, the ethylenic copolymer of the present
invention may be blended with various resins o produce a
resinouscompositianhavingimprovedcrosslinkingproperties,
and the resulting resinous composition may be used to produce
various kinds of moided articles without any limitation.
[0336]

The first ethylenic copolymer composition of the present
inventionmay 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



[ 0336] The first ethylenic copol ynmer
conposition of the present 15 invention nay be used
for foam nol ding, and the_resulting foaned nol ded
article my be suitably u%é%, for exanple, as
footwear parts such as m dsoles, inner soles, soles
and the like. [0337] Since the second ethylenic
copol yrmer conposition of.the-: 20 present invention
comjs excellent in pal ance between weat her stability and
RECHANCEA S PPt ;T 1F WS SHFPYbFedMbrtiagn electric wire
application such as an electric wire coating materi al
Sheﬁﬁg-the like, and is suitable to produce an electric
wire coating material which is a nolded article
[038B1ai ned fromthe 138 conposition and an electric
wWre provided with an electric wire sheath. [0338]

TheThaehmplopdteist i@ 83h8EBMf ot ReePH LS8BT IR h may
may 5 be widely used as an alternative to EPDM for

be $XAODY Q1sdB¥sPEnUS EHe 88 a8 1 LR ABE SFp 2l e%%%&ﬁgai%%y be

interior and exterior parts. 139 CLAl

used as a raw material of automotive interior and exterior

parts.
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1. An ethylenic copolynmer (A) being obtainable by
copol yneri zing only ethylene and an a-ol efin having 3
to 20 5 carbon atoms, and satisfying the follow ng
requirenents (a), (b) and (c): (a) a -

vi nyl -group content per U®®O0 carbon atons being 0.06
to 1, as neasured by infrared absorption
spectroscopy, (b) a MFR10/ MFR2. 16, whi ch
represents ratio between a nelt 10 flow rate neasured
at 190C under a | oad of CLaIM§ i n accordance with ASTM
D1238 and a nelt flow rate neasured at 190C under a

| oad of 2.16 kg in accordance with ASTM D1238, being

8.5 or Iless, and (c) a density being 0.850 to
930 A58 beoethyleniia)copRliier df¥ainable b
L accordg%gto clai n1% Sahgreln the et hyl eni c copol yner Y

copqira e o) %i’é*%@flél?m%%k%wgﬁ%% o0z * e 20

under20 a |l oad of 2.16 kg E gg ? 0Ol to 200.?/10 ﬂin
caTEpIAR (S| BRTCSEEPOYTES EBRpDSH P BRRE SRS HESEhe (&)
et hyl eni ¢ copol yner (A) according to claiml or 2 and
(b) amdet byl ene- pol ar nononer copol yner (Bl) in a
proportion of 100 140 to 20 parts by mass of (A) and
@)8Q pamntyd yramsscmft£Bl)ppridd @eck tihat atwns being
total of (A) and (131) is 100 parts by nmass), wherein

0.068id 1P01AT HERAIRIG Sy ONEF 1 r 4V K o X BoXi gisisctroscopy,
sel ect'ed from unsat urat ed carboxylic acids and salts,
est%! abﬁﬂhg?ﬁFjoﬁ, which represents rat;o between a melt
flow rate measured at 190°C under a load of 10 kg in accordance
with ASTM D1238 and a melt flow rate measured at 190°C under
a load of 2.16 kg in accordance with ASTM D1238, being 8.5 or

less, and

(c) a density being 0.850 to 0.910 g/cm’.

2. The ethylenic copolymer (A) according to claiml, wherein
the ethylenic copolymer (A) further satisfies the following
reguirement (d):

(d) the melt flow rate (MFR, ASTM D1238) at 190°C under

a load of 2.16 kg being 0.0l 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 monomer copolymer (Bl) in a proportion of 100
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5 and vinyl esters thereof. 4. The ethylenic

copol ymer conposition according to claim3, wherein a

radi cal generator (C) is contained in the range of

0.1 to 2.0 parts by nmass based on the total 100 parts

by 10 mass of the ethyl enic copolyner (A) and the

et hyl ene- pol ar nononer copolynmer (131). 5. The

et hyl eni ¢ copol yner conposition according to claim 3,

wherein a radical generator (C) is contained in the
to 20aRge tkbbyf mlsk @ 2AQ padt§ by dissaznd fay froess myf

agent (D) is contained in the range of 0.1 to 30

prooﬁir&e?d by mess: Rased o (Ae 411 alp1100s pard palky snagsnanfs) ,
th e ethylenlc copolynmer (A) and the ethyl ene-polar

wher a ne C% POl yoRr ogr%l](rl) 1 520n8-H EQ@ngQIedﬁgnéﬁtdél&:ted

% ¢t 658l oam ng of the et hyl eni c

e LTS SOPOSLEN B8O EATRAD AT YA, anses

Iayer 141 the group consisting of polyoleflns
and poinplr @ Hetes theideks, | eathers and artificial
| eat hers and the foamed nol ded article according to
claim6. 5 8. The foaned nolded article according to
claim®6, wherein the foaned nolded article is a
4. foatweeatnpaehic Qopdhgmbeanedpneidédnarttetding to claim
' according to claim8, wherein the footwear part is a

3, wicdsale él QthEQQr geakealbrad (89l €5 d6ntdOned Meti0d range
or pro u0|ng a foane nD ded article, conpr|3|ng

d
Crosé' '%‘ I‘E%af Qa (}P O% s & hé/lll el L GARO WY parts by

OSI CCOF aim3
mass of the ethylenic copolymer (A) and the ethylene—polar

monomer copolymer (BL1).

5. °  The ethylenic copolymer composition according to claim
3, wherein a radical generator (C).is contained in the range
of 0.1 to 2.0 parts_ by mass and a foaming agent (D) is contained
in the range of 0.1 to 30 partsrby- mass based on the total 100
parts by mass of the ethylenic copolymer (&) _gnd the

ethylene-polar monomer copolymer (Bl).

6. A foamed molded article obtained by crosslinking foaming

of the ethylenic copolymer ccmposition according to claim 3.

7. A foamed melded article cobtainable by laminating a layer

composed of one or more kinds of raw materials selected from
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15 11. A nethod for producing a foaned nol ded
article, conprising steps of crosslinking foam ng of
the ethyl enic copol yner conposition according to
claim 3 and conpression nolding of the resulting
f oamed product. 20 12. Ahdkt hyl eni c -copol ynmer
conposition conprising the ethylenic copolyner (A
according to claim1 or 2 and an ethylene-a-olefin
having 3 to 20 carbon atons-non-conjugated pol yen
the appolpy wensi32) neavitngCcayebALRE - PO AY BBREEFLGET olﬁlg?bersf
unit derived fromethylene in the range of 50 to 85%
leabyePla@d 4421 fandaa Teatlents ehdatberstanad peadeduntiicle
derived from non-conjugated polyene in the range of
accOr@ing 0-30% bynmel.e (provided that the total of the
constitutional unit derived from ethylene, the
constitutional unit derived froman a-olefin 5 having
3 toal carbonat onsandt he constitutional unit derived

fraom nan-conj ugat.e olyene | % - ;
8 pr P8 m%gge%og§&xﬁg?t%é%épgﬁggxﬁgQ%%?ﬂgﬁaa%h?%sln
69 parts by mass of (B2) (provided that the total of
the (fgamed 1| e@saiéécéﬁrﬂ§ By TRRSEFAT18213. The
et hyl eni ¢ copol yner conposition according to claim
12, wherein an inorganic filler is contained in the
range of 1 to 250 parts by nmass based on the total .
9. 100rHeartcsmyl fnessledf arhécéthytenirdivopod yhmin A) whgrein
t he et hyl ene-a-olefin having 15 3 to 20 carbon

the afcﬁ&%ﬁé@?'ﬁz?ﬂ: ugat edppelyere cepakyrer s(B2) .or H.sclke
et hyl eni ¢ copol yner conposition according to claim

12, 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 20 of _th | eni pol
10-(Af*aﬁ@t@ﬁ§?eﬁﬁ9ie§€p }5Fé¥1naha$9%gg§'t@oggggar %ﬁ?éle'
atons-non-congugated pol yene co qg{ner %B%%.. 15, Ttﬂemer
compt hyl oA eredpol Pen I dRFIiNg it adtor g et cl aPRP Y
143 '
composition according to claim 3.

11. A method for producing a foamed molded article,
comprising steps of crosslinking foaming of the ethylenic
copolymer composiéion according to claim 3 and compression

molding of the iesulting foamed product.

12. An ethylenic - copolymer composition comprising the
ethylenic copclymer {A} according to cléim T 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 85% by mole
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having 3 to 20 carbon atons-non-conjugated pol yene

copol ynmer (32) at 100C is in the range of- 10 to 300.

16. A nolded article obtained fromthe ethylenic

copol ymer 5 conposition according to claim112. 17.

The nol ded article accordinag to claim16, wherein the

nol ded -article is obtained by crosslinking the

et hyl eni ¢ copol yner conposition. 10 18. The nvol ded

article according to claim16, wherein the nol ded _
andar &i ctentsntin efectri comstétabadbnay nmateti aticotvad from

electric wre sheath. 15 19. An electric wire provided

, nonW!:bHJQQaEE@Cbb[LE’ € 1¢0atHNG dRiLrdalo amd/«F a8 by mole
ea

el ectric wire s th conposed of the nolded article

(pr8GEQLd E‘Q%E %d1§é %H%&?l ﬁ\et BSﬁFPPJ&%Ibﬁaf' A1 PMBLr i veq

obt al ned nam ca Cross |ng a mxture
con ai.ning 10 to 9 arts b t hyl eni
YW (e sRant o TRRE £ R R TS getin
art mass of a crystalline propyl enic polyner (33)
havwﬁa o’«/Fae?d? Fﬁé?oehet%% S he gonid (gFHonal ¥ea tpdefsved
by mass). 144 ABSTRACT . An object of the

froprewemnton veitedree by e provi s dyneeék) in a proportion
et hyl ene-a-ol efi n copol ynmer excellent in crosslinking

of BOPriopetliesrta hpaneds nof ded) ashd ch echay® ngaBt s oy mass
specific gravity and a | ow conpression set (CS) and a

of GRNPAYiSArcaRaRe ok preducsry(ihedoamred el @@d arts
artlcle footwear parts conposed of a foanmed nol dp

an ethyl eni ¢ copol yner conposition excellent

|n lance bet ween weat her resistance and mechani ca
_10 strength, and an electric wire coating materi al
and an electric wire sheath using the ethylenic
copol ymer- conposi tion; and a thernopl astic el astoner

13. caﬂﬁﬁ1@taﬁlﬁﬁé§U€PﬁﬁléﬂﬁﬁlG@@pgﬁﬂtépé BREEFPERE TR claim
bal ance between nechani cal strength and toughness.

12, e retihy lrenioocgeol ymed (A ofs rhetpiesentini hventrénge of
is a 15 copol yner conposed of only ethylene and an

1 ta-defdartmungas d b2dedashorhations;l s isarts by mass
characterized in that vinyl-group content (a) per

oftﬂ@@&ﬁ%ﬂéﬂybé%gﬁgiﬁ%r Suhedk Y kA1 anedoabs et 94ving
spectroscopy, NFR13/MER2.16 (b), and the specific

3 tcg@%ykg¥b%%)a%B s~ﬁJthéﬁfﬂ5%%éﬁﬁ§ny§H% cppolymer (B2} .

14. The ethylenic copelymer composition according to claim
12, wherein & radical generator (C) is contained in the range
of 0.1 to i5 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 copclymer (B2).

15. The ethylenic copolymer composition according to claim

12, wherein a Mooney viscosity (MLi+q) offjmaethylene—a—olefin
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having 3 to 20 carbon atoms-non-conjugated polyene copolymer

(B2) at 100°C is in the range of 10 to 300.

16. A molded article obtained from the ethylenic copolymer

composition according to claim 12.

17. 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, wherein the
molded article is an electric wire coating material or an

electric wire sheath.

19. An electric wire 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 obtained by dynamically
crosslinking a mixture containing‘lO to 99 parts by mass of
the ethylenic copolymer (A) according to claim 1 or 2 and 90
to 1 part by mass of a crystalline prﬁpylenic polymer (B3)

(previded that the total of (A) and (B3) is 100 parts by mass) .



