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DESCRIPTION

PROPYLENE BASED RESIN COMPOSITION

TECHNICAL FIELD

The present invention relates to a propylene based
resin.composition. More specifically, tne invention
relates to a propylene based resin composition which is
euitebly used in'an extrusionimolded product or inflation

molded productASuch as a fiim, sheet and the like.

BACKGROUND ART

In the past, a method in which an elastomer such as

~an ethylene/propylene copolymer and an ethylene/butene

copolymer is blended to a polypropylene.reein as a
modifier for the purpose of improvement for impact
resistance of the polyproleene resin, has been well nsed.
However,‘for many of molded articles of the
polypropylene resin, heat resistance is pursued as well
that no deformation or appearance change, etc. of a
molded article takes place even at high temperature, in
addition to impact resistance. In addition, exceilent
transparency at high temperature is also pursued
depending on use.’With the conventional method wherein

an elastomer is blended as a modifier, impact resistance
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impfoved, but excellent heat resistance and transbafency
were difficult to obtain. |

In addition, fof example, in manufacturing a soft
resin composition which cbmprisesfa ﬁolypfopylene resin,
a large amount of rubber may.be blended to the
pdlypropylene resin.

Howevér, with just blending the élastomér such as
the éthylene/propylene'copolymer and the ethylene/buténe'
cbpolymer in a large amouﬁt,,which is publicly—khown:in
the past, excellent rubber elasticity was not obtained, -
and further there is room for improvement in terms of
heat resistance. | |

. In felation to this, Pqtent Document lldisgloses a
pfopylene based resin compositioﬁ whichicomprises a

polypropylene resin, a specific block copolymer, an

‘ethylene copolymer and an inorganic filler, in order to

obtain a propylene based resin composition which is
excellent in balance betWeen rigidity and tensile
elongation at break, and in balancé'between rigidity and
impact resistanée.

However, with the composition described in Patent
Document 1, excellent transparency was not obtained, and
heat resistance was not also sufficient. In addition, a

soft resin was not disclosed.
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[Patent Document 1] JP-A No. 2004-204057

DISCLOSURE OF the INVENTION

An object of the present invention is to provide a
propylene based resin composition which is excellent in
impact resistance and heat résistance,  In additién,
another object of the present invention is to provide.a
propylene based resin composition which is excellent in
fransparency as well as in impact résiStahce and heat
resisfance, and.further Which has hardly aﬁpearance
change even at high temperature. 1In addition, a further

another object of the present invention is to provide a

_composition which is excellent in flexibility and rubber

elasticity as well as in heat resistance.

The present inventors have studied extensively to

"solve above problems, and as a result, have found that a

propylene based resin composition -comprising a specific

propylene based polymer (A) and a specific olefin based

‘block copolymer (B) comprising polymer segments (Bl),

(B1') and (B2), is excellent in impact resistanCe and
heat,fesistance.

The propylene based resin composition according to
the invention comprises:

[A] 1 to 99% by'weight of a propylene based polymer
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(Aj (i) having a melt flow rate (MFR: 230°C and a load of
2.16 kg) of 0.1 to 400 g/iO ﬁin; (ii) containing 0.01 to
30% by weight df thé componentléoluble in n-decane af
normal temperature héving an intrinsic ?iscosity [n], as
measured in decalin ét 135°C( of O.2it§ i0 di/g,Aand

(iii) héving pentad isotacticity (Is), as determined by

3C-NMR spectra analysis of the component insoluble in n- -

décéne at normal temperature, of 0.95 or more; and

[B] 99 to 1% by weight of an olefin based block

Copolymer (B) comprising polymer segments (Bl), (B1') and

(B2) in which the polymer segments (Bl) and (B1l') are

each independently a polymer of at least one monomer
selected from the group consisting of ethylene and a-
olefin having 3 to 20 carbon atoms and are each

independently a polymer segment of an ethylene based.

- polymer having (i) the ethylene content of 95 to 100 mol%

and (ii) a Weight average molecular weight (Mw), as
measured by ﬁigh temperature GPC, of 2,000 to 100,600}
and in which the polymer segment (B2) is a copolymer of
ethylene and af least one selected from an a-oiefin
having 3 to 20 carbon atoms and is a polymer segment of
an ethylene/a-olefin copolymer having (iii) the éthylene
content of 50 to 80 mol% and (iv) a weight average

molecular weight (Mw), as measured by high temperature
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GPC; of 10,000 to 300,000, -

which olefin block eopolfmer is e block copolYmer
comprising a linear | |
friblock structure of (Bl)—(B2)—(B1') ahd has (v) a peak»
assigned to BB methylene in its 13C—NMR.s'p.ectrum, (vi) a
glass trensition temperature (Tg), as measured by |
diffefential scanning calorimeter (DSC), of -50°C or lesef
(vii) an endothermic beak assigned to a melting peint
(Tm) oﬁ 105°C or more as ﬁeasured by DSC, (viii) a
endothermic enthalpy, as determined from a melting peak.
erea, es measured by DSC, in the range of 20 to-60 J/g,
(ix) a density of 0.870 to 6.910 g/cm?®, (xf e melt flow
rate (MFR: 190°C and a 1oad'of 2.16 kg) in the range of
0.3 to 50 g/10 min; and (xi) a ratio ((Q'W°C) / (G'100°C))

of a storage elastic modulus at room temperature (G's50°C)

‘to a storage elastic modulus at 100°C (G'100°C), as

determined by solid viscoelasticity measurements, of l:O
to 2.0‘(wherein the total amount of the propylene.besed
polymer (A) and the Qlefin based bidck copolymer (B) is
100% by weight); Further, the resin combositioﬁ-is
sometimes referred to as the "first composition”. -

In addition, the propylene based resin composition

according to the invention preferably comprises 40 to 99%

by weight of the propylene based polymer (A) and 60 to 1%
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by'weight of the olefin based block copolymer (B)
(wherein the total amount of fhé propylene based polymer
(A) and the olefin based block copolymer (B) is 1008 by
wéight),.and does notvsubstantially contéin an inorganic
filler (D). |

In addition, the propylene based resin compositiqh
according.to the invention preferablyAcomprises 1% by
weight or more and lesé than 40% by Weight of the.
pfopy}ene based polymer (A) and moré'than 60% by'weight
and 99% by weight or less of the olefin block copolymer.
(B) (wherein the total amount of the propylene based \

polymer (A) and the olefin based block copolymer (B) is

©100% by weight).

The polymer segments (Bl)} (Blf) and (B2) are

preferably obtained by polymerization in the presehce of

‘a catalyst for olefin polymerization comprising a

transition metal compound represented by the following'

formula (1):

oo (1)

wherein M* represents a transition metal atom selected

from Groups 4 to 5 of the Periodic Table, m represents 1
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or‘é, erepresents an aromatic hydroca:bon group, aﬁ
aliphatic hydrocarbon grbup or.én alicyclic hydrocarbon:
gr@up wherein in the'éase that'Ri is a phenYl group, it'
hés ét least one subétitﬁent which ié selected from
heterqatoms and heterbatom—cgntaining é:éups in at least
one posifion of Positions 2 and 6, or it has af least‘dne
substitueﬁt which is 'selected from a heteroatom excluding -
a-quorine atom, a fluorine-containing group which
Contains one carbon atom and two or.léés fluorine atbms,
a fluorine—containing‘group which contains two or more
carbon atoms and a'grbup which contains a hetercatom |
excluding a fluoriﬁe atom, ip at least énéiposition of
Positions 3 to 5, when the location of the carbon atom
thch ié bonded to the nitrogen is takeﬁ és Posifion 1,

and in the case that R' is an aromatic hydrocarbon group

-other than a phenyl gréup, an aliphatic hydrocarbon group

or an alicyciic hydrocarbon group, it has at least one
substituent thch is selected from heteroatoms and 
heterocatom-containing groups, R? to R®° represent
indepgndently é hydrogen atom, a halogen atom,'a-halogen—‘
containing group, a hydrocarbon group, a hydrocarbon-
substituted silyl group, an oxygen-containing group, a
nitrogen-containing group or a sulfur-containing group,

which may be the same or different from each other, R®
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represents a halogen atom, a halogen-containing group, a
hydrocarbon group. or a Hydrocarbon—substituted silyl
group, n is a number which satisfies the Valence'bf M, X

répresents an oxygen atom, a hydrogen atom, a halogen

'atom, a hydrocarbon group, an oxygen-containing group, a

sﬁlfur—éohtaining group, a nitrogeh—cdntaining group, a
boron—confaining.group, an aluminum—céntaining group, a
phbsphorus—containiﬁg group, a halogen-containing groﬁp,
a hetgrocyclic compoﬁnd residue, a silicon—containing
grbup, a germanium-containing group or a tin-containing-
group, and in the case that n is 2 or more,.theAplural

groups represented by X may be the same or different from

“each other, and may be bonded to each other to form a

ring.

The molded product according to the-invention

‘preferably comprises the above-mentioned propylene based

resin composition.

In addition, the ébove—mentioned molded'product ié
preferably the extrusion molded product or inflation
molded product,.and the molded product is prefefably the
film or sheet.

In addition, the above-mentioned molded product is‘
more preferably the molded product for medical use or

molded product for food packaging.
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‘ilThe propylene based resin composition accordingvto

the invention ("second cbmposition") éomprises:
[A] 1 to 99% by weight of élpropylene based polymer

(Aj (i) having a meltiflow rate (MFR; 2306C and a load of
2.16 kg) of 0.1 to 400 g/10 min, (ii) éoﬁtaining 0.01 to
309 by wéight of the component soluble in n-decane at
normal teﬁpe?ature.haVing an intrinsic -viscosity [m], as
measured in decalin at 135°C, of 0.2 to 10 dl/g, énd
(iii) having pentad isotacticity (Is), as determinediby
13C;NMR spectra analysis of the component insoluble in n-
decanelat normal temperature, of 0.95 or more; and

[BB] 99 to 1% by weight of an olefin based block

:copolymer (BB) comprising polymer segments (Bl), (Bl')

and (B2) in which the polymer segments (Bl) and (B1') are

each independently a polymer of at least” one monomer

‘selected from the group consisting of ethylene'and o

'olefin havinj 3 to 20 carbon atoms and are each

independently a polymer segment of an ethylene based
polymer having (i) the ethylene content of 95 to 100 mol%
and (ii) a Weight average molecular weight (Mw);»as
measured by high temperature GPC, of 2,000 to 100,000;
and in which the polymer segment (B2) is a copolyﬁer of
ethylene and at least one selected from an a-olefin

having 3 to 20 carbon atoms and is a polymer segment of
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an éthylene/a-olefin copdlymer having (iii) the ethylene
content of 50 to 80 mols and.(iQ) a weight average
moiecular weight (Mw), as measﬁréd by high temperature
GBC, of 10,000 to 300,000,

which olefin block copo;ymer has (y)'a beak assigned
to BB méthylene in its 13C-NMR spectrum, (vi) a glass
transitioﬁ temperature (Tg), as measufed by differential
scaﬁning calorimeter éDSC),-of -50°C or less, (vii) an
éndothermic péak assigned to a melting point (Tm) of
105°C or more as measpred by DSC, (viii) a'endothermic
entha;py, as determined from a melting peak area, as

measured by DSC, in the range of 20 to 60 J/g, (ix) a

" density of 0.870 to 0.910 g/cm®, (x) a melt flow rate

(MFR: 190°C and a load of 2.16 kg) in the range of 0.3 to

50 g/10 min, and (xi) a ratio ((G'50°C) 7{G"100°C)) of. a

- storage elastic modulus at room temperature (G'50°C) to a

storage elastic modulus at 100°C {G'100°C), as determined
by solid viscoelasticity measurements, of 1.0 to 2;0
(wherein the total amount of the propylene based polymer
(A) apd the olefin based block copolymer (BB) is-lOO% by
weight) .

The molded product acéording to the invention
preferably comprises the above-mentioned propylene based

resin composition ("second composition").
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EFFECTS OF the INVENTION

According to the propylene based reéin‘compositions

according to the invention, excellent impact resistance

band heat resistance are obtained. 1In addition, according

to the éolypropylene resin compositions according to the
invention;.excellent'transparency as Well as impact
resistance and heat resistance are obtainéd, and furthér
Which.has hardly appearance .change eVen at high
temperature. In addition, according'to the propylene
based.resin compositions according to the inveption,
excellent flexibility and rubber elasticify'as well as
heat resistance ére obtainedf |

The abdve—mentioned propylene baSea resin

compositions are suitably used in various molded products,

and particularly, these compositions are suitably used in

various uses as the extrusion molded product and the

inflation molded product.

BEST Mode FOR CARRYING OUT the INVENTION

Hereinafter, the present invention will be

specifically explained.

<Propylene based polymer (A)>
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In the invention, a propylene based polymer (A)
having the following probertiés‘is used. This propylene -
baséd polymer (A) ﬁay be any one.of homopolypropylene; a
propylené_block‘copolymer and a propylene'random
copolymer as long as if it'hqs the folipwing
charactefistics, but is preferably homopolyproﬁylene Qf
the propyiene block copolymer.

‘A melt flow rate (MFR; ASTM D1238, 230°C and a load
of 2.16 kg) of this éropylene based polymer (A) is
preferably Oil to 400 ¢g/10 min, preferably 0.1 to 200
g/lo m;n. If a MFR value is in the above—mentipned range,
a'propylene based resin composition is obtéined which
is exceilent in fluidity, apd makes it possible to mold a
iarge product as well. If the MFR valué:is more than 400

g/10 min, impact resistance (IZ impact strength) of the

‘molded product may be low.

The propylene based polymer (A) contains the
componenf insoluble in n-decane at normal temperatureA
(23°C) and the component soluble in n-decane at normal
temperature (2§°C). The former is a high—crystélline
polypropylene component (isotactic polypropylene) of the
propylene polymer. The latter is a rubber componént, and
it is preferably an atactic polypropylene or

ethylene/propylene polymer. When the propylene based



10

15

20

WO 2007/023996 PCT/JP2006/316816
13

poiymer (A) is propylene block copolymer, it is
pfeferably formed from the hiéh;crystalline polypfopylene
combonent (crystalliﬁe qomponentﬁ and the |
efhylene/propylene Copolymer (rubbér coﬁpbnent).

The propyléne based polymer (A) uséd in the
inventioh desirably contains the component soluble in.ﬁ—
decane atAnormal‘temperature (rubber ﬁart) in an amount
of 0.01 to 303 by weight, preferably 0.1 to 30% by weight
and more prefefably 0.1 to 20% by Weight. In additi@n,
the propylene based polymer (A) desirably contains the
compongnt insoluble in n-decane at. normal temperature_

(cryétalline component) in an amount of 99.99 to 70% by

"weight, preferably 99.9 to 70% by weight and more

preferably 99.9 to 80% by weight. If the content of the

component soluble in n-decane at normal temperature is

‘less than 0.01% by weight, the improvement effect for

impact resistance may not be exerted sufficiently, and on

the other hand, if it is over 30% by weight, rigidity‘may
not be sufficient.

An intrinsic viscosity [n] of this}componeﬁt soluble
in n-decane at normal temperature (135°C, measured in
decalin) is preferably 0.2 to 10 dl/g, more prefefably

0.2 to 8 dl/g.



WO 2007/023996 PCT/JP2006/316816
14

The above-mentioned component soluble in n-decane at
normal temperature desirébly EOﬁtains a unit derived from
ethylene in an amount of 30 to‘56 mol%, preferably 30 to
45 mol%.

The component soiuble‘in}n—decane at normal
tempera£ure of the propylene based polymer (A) may
contain a-unit derived from a polymerizable compound
other than ethylene and propylene within a range where
the object of the present.invention is not damaged.4
Spécific examples qf other polymerizable cémpounds
include an o-olefin such as l-butene, l—pentene, 1-
hexene, l-heptene, l-octene, 1—decene, 1—§odecene, 1-
hexadodécene and-4—methyl—1fpentene; a vinyl>c§mpound
such as vinylcyclopentene, vinylcyclohe%ane and
vinylnorbornane; vinyl ester such as vinyl acétate; an

'unsafurated organic acid such as maleic anhydridelor a
derivétive thereof and the like.

The contént of the component soluble in n—decaﬁe-at
‘normal temperature of the propylene based polymer (A) is
measured as follows. First, 5 g of the sample fpropylene
based polymer (A)) is soaked in 200 cc of boiling n-
decane for 5 hours to be dissolved, and then cooied to

room temperature (23°C). The precipitated solid phase 1is
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filtered by a G4 glass filter. Then, it is calculated
back from the solid phasé weighf measured as dried.

As describéd ébove,‘the coﬁpoﬁent.insolublelin n-
decane at normal témperatﬁre is a high—¢rystalline
polypropylene component (iSOtactic polypropylene)_of.the
piopylene based polymer (A). Pentad isotacticity (Is)_éf
the compoﬁent insoluble in n-decane af normal temperature,
which i$ determined by a '*C-NMR method, is preferably'
0;95 or more, ﬁore pfefe;ably 0.97 or'more, If the
peﬁtad isotacticity (Is) is in the above—mentioned range,
the composition having excellent rigidity is obtained.

A pentad isotacticity (Is) is an isotébﬁic fraction
at the éehfad unit in the pqupropylene molecuie chain,
which is measured. by the.“C—NMR method kmagnetic nuclear

resonance method) (A. Zambelli, et al., Macromolecules 6,

-925 (1973)), a fraction of a propylene monomer unit where

‘five propyleﬁe units are continuously and isotactically

bonded.

Assignment of the peak in the NMR. measurement as
described above‘is performed based on déscripti§n~of
Macromolecules 8, 687(1975). In addition, '3C-NMR can
improve the signal detection limit to 0.001 by

accumulated measurements of 20000 times at 125 MHz of
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fréduency'with the use of a Fourier trapsform NMR (500
MHz (in hydrogen measurement)5 éppétatus.

--In addition, ifAthe propyleﬁe based polymer (A) ﬁsed
in the invention conﬁains a homopélymer‘or copolymer of
3-methyl-1-butene, 3,3—dimethyl-1—buteﬁ¢/ 3-methyl-1-
pentene/ 3-methyl-1-hexene, 3,5,5~trimethyl-1-hexene, '

vinylcyclopentene, vinylcyclohexane and vinylnorbornane

or the like, as a prepolymer which is formed, for example,

by prepolymerization, the crystallization rate of the
propylene based polymer (A) is high. .
The propylene based polymer (A).- is manufactured by

various methods, and for example, it can be manufactured

" with the use of a known stereoregular catalyst.

Specifically, it is manufactured with the use of a

catalyst which is formed from a solid titanium catalyst

- component and an organic metal compound catalyst

component, ahd further an electron donor, 1t necessary;

Specific examples of the above-mentioned solid
titanium catalyst component includes a solid titanium
catalyst compoﬁent whefein titanium trichloride or a
titanium trichloride composition is supported on a
support which has the specific'surface area of 160 m’/g
or more; a solid titanium catalyst component which

contains magnesium, halogen, an electron donor
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(pféferably an aromatic carboxylic acid ester or alkyl
group-containing ether) énd titénium as an essential
coméonent, wheréin.these essential components are
sﬁpported on a supporf which has ﬁhe speéific surface
area of 100 m?’/g or more. Among them, thé latter solid
titanium‘catalyst compdnent is.preferred.

The above—mentioned organic metai compound catalyst
;ompbnent is preferabiy an organic aluminﬁm compound,.and
sbecific examﬁles of the:organic aluminum compound
includes trialkylaluminum, dialkylaluminum‘halide,

alkylaluminum sesquihalide, alkylaluminum dihalide and

" the like. Furthermore, this organic aluminum compound

may- be suitably selected depending on the kind of the

titanium catalyst component to be used.

The above-mentioned electron donor includes, for.

"example, an organic compound containing a nitrogen atom,

a phosphorus atom, a sulfur atom, -a silicon atom, a boron

atom and the 1like, and spécifically an ester compbund) an
ether compound or the like containing.the atom as
described abové is suitably used.

‘Such catalyst may be further activated by a method
such as co-grinding, and in addition, thelabove—méntiohed

olefin may be prepolymerized.
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<0Olefin based block copolymer (B)>‘

Next, an olefin-baséd blécklcopolymer (B) used in
the invention will be expiained..Herein, thé block
cbpolymef refers to ; copolymer iﬁ a form that polymer
chains (polymer segments),'which are different in the
primary gtructure of a polymer such as monomer species/
comonomer-species,“comonomer composition, comonomer
éohtént; comonomer arangement and stereoregularity, are
linkeq-in two‘or more kinds in one molecular chain.  The
olefin based‘blOCk copolymer (B) used in the invention
compri;es polymer segments (Bl) and (B1l') of anAethylene
based polymer, which are obfained by polyﬁefizing at
least one‘monomef selected from theAgroup consisting of
éthylene ana a-olefin having 3 tb 20 cagboh atoms, and a

polymer segment (B2) of an.ethylene/a—olefin copolymer,

‘which are obtained by polymerizing ethylene and at least

one selectedtfrom a—olefins'héving 3 to 20 carbon atomé.

The above—mentioned pblymer segments (Bl) and (B1') méy
be the same or different from each other.

The polymef segments (Bl) and (B1') of thelethylene
based polymer may be an ethylene homopolymer, a
homopolymer of a monomer selected from an a-olefin
having 3 to 20 carbon atoms, or a copolymer obtained by

polymerization of ethylene and one or two or more
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moﬁomers selected from an a-olefin having 3 to 20 carbon
atoms. |

The polymef segment (B2) of'the ethyleﬁe/a—oiefiﬂv
cbpolymer may be a‘cobolymer obtaihed byipolymerization
of ethylené and one éelected‘from an a—oiefin having 3
to 20 carbon atoms, or a copolymer obtained by
polymerizétion of ethylene and two or.more monomers
seleéted from an a—olefin having 3 to 20 carbon atoms.

The a—olefin having 3 to 20 carbon atoms includé,
for example, prOpylene, l—butene, l-pentene, 1l-hexene, 3-
methylfl—butene, 3-methyl-1l-pentene, 3—ethyl—1—pentene,

4¥methyl—l—pentene, 4-methyl-1-hexene, 4,4-dimethyl-1-

lpentene, 4-ethyl-1-hexene, l-octene, 3-ethyl-l-hexene, 1=

octene, l-decene, l-dodecene, l-tetradecene, 1-hexadecene,
l-octadecene, l-eicocene and the like.

Among them, the above-mentioned polymer segments
(B1l) and (Bl;) areApreferably the ethylene homopolymer'or
copolymer of ethylene-and one selected from prbpyléne;
1-butene, l-hexene and l-octene, more preferably the
ethylgne homopoiymer. The above-mentioned polyﬁer
segment (B2) 1is preferably a copolymer of ethylene and
one selected from propylene, l-butene, l-hexene aﬁd 1-

octene.
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Hereinafter, the composition and the molecular
weight of each polymer ségmenf,Aand physical properties
and a preparatibn method of thé:olefin based block
cbﬁolymer (B) comprising these poiymer segments will be
specifically explained. |

(i).Ethylene content of polymer segments (B1l) and‘v
(B1') | |

.The ethylene contént of the polymer segments (Bl)
énd (31') is preferably 95 to 100 mol¥%, more preferably
97.to 100 mol%. If the ethylene content is less than 95
mols, rigidity may.be'reduced when blended to the
proleene polymer. E

(ii) Molecular weight Qf-polymer segments (Bl) and
(B1') | |

For the polymer segments (Bl) and (Bl'), a weight'

'average‘molecular weight (in terms of polystyrene), as

measured by ﬁigh temperature GPC, is preferably in the

range of 2,000 to 100,000( more preferably in the range
of 5,000 to 80,000, and even more preferably in the range
of 10(000 to 66,000.

"(1ii) Ethylene content of polymer segment (B2)

The ethylene content of the polymer segment kBZ) is
preferably 50 to 80 mol%, more preferably 55 to 70>mol%.

If the ethylene content is less than 50 mol%, rigidity
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may be reduced when blended to the propylene based
polymer (A), and if it is mofe fhan 80 mol%} impact
reéistance may‘be largely reduééd when blended to the
propylené based polyﬁer (A) .
(iv) Molecular wéight'oﬁ polymer segﬁent (B2)
For\the polymer segment (B2), a weight average:

molecular weight (in terms of polystyrene) as measured by’

high temperature GPC is preferably in the range of 10,000

to 300,000, more preferably .in the range of 50,000 ﬁo

250,000, and evén more preferably in the range of 100,000

to 200,000.

i(v) BB methylene in olefin based block copolymer (B)
The olefin based block copolymer (B) has a peak
which is assigned to BB methylene in '’C-NMR spectruﬁ.

Herein, PP methylene in '>C-NMR spectrum means methylene

" carbon which is in a PB-Position of two tertiary carbons

as shown in the following formula (2):

(2)

13C-NMR spectrum of the olefin based block copolymer
(B) is measured with the use of an NMR measurement
apparatus (for example, JEOL-GX270 manufactured by JEOL,

Ltd. and the like). The measurement is performed with
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thétuse of a mixed solution of hexachlorobutadiene/ds-
benzene = 2/1 (volume rafio) thch-is adjusted to have 5%
by weight of the sample concentration, on the base of
67;8 MHz, 25°C and dg;benzene (128‘ppmJ.. The measured
13C-NMR spectrum is analyzed according}fQ,Analysis |
Chemistr?, 43, p1245 {1971) by Lindemane Adams, Review “

Maéromolecular Chemistry Physics, €29, 201 (1989) by JC

" Randall.

" If the peak assigned to BB methylene is not obéefved,
it.means molecular chain has a blocky segment of ethylene
énd G—Qlefin at high level. Therefore, it represents
that-distribution of ethylene and the a—oiéfin is not
uniform, and the composition distribution is broad.

(vi) Gléss transition temperature of olefin based
block copolymer (B)

For the olefin based block copolymer (B), a glass
transition témperafure as measured by differential
scanning calorimeter (DSC) is preferably -50°C or.lésé,
more preferably -55°C or less, and even more preferably -
60°C or less.

‘(vii) Melting point of olefin based block copolymer
(B) |

For the olefin based block copolymer (B), an

endothermic peak attributable to a melting point, as
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meééured by differential scanning calorimeter (DSC), is
pfesent at preferably 105°C o£ ﬁore, more preferably
110°C or more, and-e&en more pfeferably 115°C or more.
| (viii) Endothermic enthalpy Qf olefin based block
copolymer (B5
For‘the olefin based block copolymer (B), a

endothermic enthalpy, which is determined from a melting

‘ peak'aféa as measured by differential scanning

calorimeter (DSC); is'pfeferably in the range of 20 fo 80
J/g, more preferably in the range of 20 to 60 J/g, and
even mpre preferably in the range of 30 to 50 J/g.

(ix) Density of olefin based block copoiymer (B)

For.the olefin based b;ock copolymer (B), a density -
is preferably in the range of 0.870 to 65910 g/cm® and
more preferably in the range of 0.875 t0'0.90b g/cm’..

kx) Melt flow rate of olefin bésed block copolymer
(B)

For the blefin bésed block copolymer (B), a meit
flow rate (MFR; ASTM D1238, 190°C and a load of 2.16 kg)
is preferably iﬁ the range of 0.3 to 50 g/10 mih-and more
préferably in the range of 0.8 to 20 g/10 min.

(x1i) Viscoelasticity behavior of olefin based block

copolymer (B)
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Fbr the olefin based block copolymér (B), the ratio
(G's0./G'100°C) of a storaée eléstic modulus at room
temperature {G'w°C) to a Storagé elastic modulus at
106°C (G;um°C), as determined by sblid viécoelasticity
measurement} is 1.0 tb 2.0. |

In éddition, the olefin based block copolymer (B)‘is
an olefin-block copolymer comprisingAthe polymer segments -
(Bi).and (B1') and (B2). The structure that the 6lefin
bésed block copolymer (B).includes, fof example, (Bl)—
(B2), (B1l)-(B2)-(Bl'), (Bl)-(B2)-(B1')-(B2)-(B1) and the’
like. .Herein, (B1) and (Bl1') may be  the same or
different from each other. |
The. olefin based block Copolymer (B).is an'olefin block
copolymer cémprising the polymer segmen£s (B1), (B1') and

(B2), preferably comprising a triblock structure of (B1)-

" (B2)-(B1"'"), and is more preferably a triblock structure

\

of (B1l)-(B2)-(Bl').

The olefin based-block copolymer (B) used in tﬁe
invention preferably has a homogenéous monomer
composition in fhe same polymer segment, but it.may be a
tapered polymer wherein the composition of the comonomer
changes continuously in gradated manner within thé range
that physical properties of the polymer segments are not

modified remarkably.
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"In addition, for the olefin based block copolymer
(B), the ratio (Mw/Mn) of a wéiéht‘average molecular
weight Mw to a numbef averagé molecular weight Mn, which
afé obtained by high'temperature GPC measﬁrement, is
preferably 3.0 or less,'more‘preferablyvé.o ér less, and

even more preferably 1.5 or less. If the molecular

weight distribution is broad, modification performance

- may be reduced by gelation of high molecular weight

pblymgrs.

The olefin based block copolymer .(B) used in the
invention may have a functional group on the terminal_of
the main chain. In addition, the olefin béséd block
copolymer (B) may be'further bonded to a part having a
structure other than the above—mentionéd_structure if it

has the structure as described above within the range

‘where the object of the present invention is not damaged.

.In addition,‘the olefin based block copolymer (B) méy be

graft modified.

The above-mentioned functional group to be used
includes preferébly.an aromatic hydrocafbon groﬁp, a
halogen atom, an oxygen-containing group, a pitrogenf
containing group, a sulfur-containing group, a
phosphorus-containing group, a metal atom-containing

group and the like.
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The above-mentioned aromatic hydrocarbon group
inc;udes, for example, phenyl; ﬁaphthyl, tolyl, biphenyl,
anthryl and the like, and the halogen atom includes |
fiporine, chlorine, bromine and iédine.

The above-mentioned oXyggn—containing group is, for
example, a group containing 1 to 5 oxygen atoms in the
group, whrch does not include a heterpcyclic compound
residue‘described-below. In addition, the above-
méntiqned oxygenfcontaining group may‘contain atoms Such
és.a nitrogen atom, a sulfur atom, a phosphorus atom or a
halogep atom as long as such atoms are not directly
bonded to the oxygen atom. The above—mentroﬁed oxygen-
containrng group includes specifically a hydroxy group;
ah alkoxy group such as methoxy, ethoxy;ipropoxy and

butoxy; an aryloxy group such as phenoxy, méthylphenoxy,

‘dimethylphenoxy and naphthoxy; an arylalkoxy group such

as phenylmethoxy and phenylethoxy;‘an acetoxy group; a‘
carbonyl group; a carboxyl group; an ester group; ap
acetyl group and the like. In the case that the above-
mentiqned oXygep—containing group has a'carbon étom, the
number of the carbon atoms is preferably in the range of
1 to 30, more preferably in the range of 1 to 20.

The above-mentioned nitrogen—cpntaining group 1is,

for example, a group containing 1 to 5 nitrogen atoms in
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thé:group, which does not include a heterocyclic compound
residue described below.‘ The.above—mentioned nitrogen-
containing group incluaes specifically én amino group; an
aikylamino group sucﬁ as methylamino, diméthylamino,
ethylamino; bropylamiho, butylamino and'cyclohexylamino;
ah arylaﬁino group such as phenylamino, tolylamino,
naphthylaﬁino and the like. |
'The'above—mentionéd sulfur-containing group is, for
exampLe, a group containing 1 to 5 sulfur atoms in the
group, which does not include a heterocyclic compound.
fesidug described below. Specific examples of the above-

mentioned sulfur-containing group include a sulfonate

:group such as methyl sulfonate, trifluoromethane

sulfonate, phenyl sulfonate, benzyl sulfonate, p—toluene

sulfonate, trimethylbenzene sulfonate, triisobutylbenzene

"sulfonate, p-chlorobénzene sulfonate and

pentafluorobénzene sulfonate; a sulfinate group such aé

methyl sulfinate, phenyl sulfinate, benzyl sulfinate, p-

‘toluene sulfinate, trimethylbenzene sulfinate and

pentafluordbenzéne sulfinate; an alkylthio groub;.an
arylthio group and theilike. In the case that the above-
mentioned sulfur-containing group has carbon atomé, the
number of the carbon atoms is preferably in the range of

1 to 30, more preferably in the range of 1 to 20.
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The above-mentioned phosphorus-cgntaining group is,
for example, a group confainiﬁg.l fo 5 phosphorus atoms
in.the group. Specific examples of the above-mentioned
phosphorus—containing group include a triélkylphdsphine
group such.as trimethylphoSphine, tributylphésphine and
tricyclohexylphosphine; a triarylphosphine grbup such‘és
triphenylbhosphiné‘and tritolylphosphine; a phosphite
group (a phosphido group) such as methylphosphite,
ethylphosphite.apd phenylbhosphite; alﬁhosphonic acid
group; a phosphinic acid group and the like.

The above-mentioned metal atom-containing group
inclﬁdes,-for example, a group which contaiﬁs an atom
such as‘silicon, aluminum, boron, zinc and magnesium, a
ﬁetal atom éuch as lithium and the like;_and specifically,

a silicon-containing group, an aluminum—containing group,

‘a boron-containing group, a zinc-containing group, a.

magnesium—cOﬁtaining group, a lithium atom and the liké.
The above—mentioﬁedvsilicon—containing group is, for
example, a group which contains 1 to 5 silicon atoms in
the group.‘Speéific examples of the abéve—mentioned
silicon-containing group include a hydrocarbon-
substituted silyl group such as phenylsilyl,
diphenylsilyl, trimethylsilyl, triethylsilyl,

tripropylsilyl, tricyclohexylsilyl, triphenylsilyl,



.10

15

20

WO 2007/023996 PCT/JP2006/316816
29

trifolylsilyl, trinaphthylsilyl and methyldiphenylsilyl;
an alkyl-substituted silyl ethef-group such as A
trimethylsilyl ether; a silicon—substituted.alkyl group’
sﬁéh as trimethylsilyimethyl; a silicon-substituted aryl
group such'as trimethflsilylphenyl; a hydrocarbon— |
sﬁbstitu£ed siloxy group such as triméthylsiloxy and tﬁe
like: Moré specifically, the.above—méntibned
hydrbcarbon—substitutea silyl group is preferably a
trialkylsilyl érpup such.as trimethyléilyl, triethyléilyl,
tripropylsilyl and tricyclohexylsilyl.

The above—mentioned aluminum-containing group is,

for éxample, a group which contains 1 to 5 aluminum atoms

"in the group. The above-mentioned aluminum-containing

group includes specifically -AlR, group (R representé

hydrogen, an alkyl group, an optionally-substituted aryl

"group, a halogen atom and the like).

The abové—mentioned borQn—containing group is, for.
example, a group, which contaihs 1 to 5 boron atoms in'the
group. The above-mentioned boron-containing group
includes specifically -BR; group (R represents ﬁydrogen,
an alkyl group, an optionally-substituted aryl group, a
halogen atom and the like.).

The above-mentioned zinc-containing group is, for

example, a group which contains 1 to 3 zinc atoms in the
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'grbﬁp. The above-mentioned zinc-containing group

includes specifically —ZhR grouﬁ (R represents hydrogen,
an alkyl group, an optionally—substitutéd afyl grbup, a
halogen atom and the like.).

The above—mentioﬁed magnesium-containing group is,
for exaﬁple, a group which containsAl;to 3 magnesium
atoms in fhe group. The above—mentioﬁed magnesium-
ponfaining group includes specifically ;MQR group (R
represents hyarqgen, an alkyl group, an optionally-
éubstitUted aryl éroup, a halogen atom and the like.).

Sgch olefin based block copolymer (B) containing a
functional group on the terminal of the méiﬁ chain is
suitably used in applicétions such as various additives
such as a cémpatibilizer, a paint and an adhesive, in
addition to a resin modifier.

Next, the preparation method of the olefin'baséd

block copolymer (B) will be explained.

In preparation of the olefin based block copolymer

" (B), the transition metal compound (Q) represented by the

above-mentioned fbrmula {1) may be used alone ASwan
olefin polymerization catalyst, or the transition metal
compound (Q) may be used in combination of at leést one
compound selected from

(R) (R-1) an organic metal compound,
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 (R—2) an organic aluminumoxy compound, and
(R-3) a compound which forms an ion pair by reaction
with the transition metal compound (Q)

aé the olefin polymerization catalyst.

- (1)

In the above—mentionea formula (15, Mf représenﬁs a
trénsition metal atom selected from Groups 4 to 5 of the
Periodic Table, m represents 1 or 2, erepresents an
aromatic hydrocarbon group, an aliphatic ﬁydrocarbon
group or an alicyclic hydrocarbon grbup wherein in the
cése that R' is a phenyl group, it has ét least one

substituent which is selected from heteroatoms and

"hetercatom-containing groups in at least one pdsition of

Positions 2 énd 6 (in this case, it may have at least 6ne
atom or'group which afe sglected from hetercatoms and
heterocatom-containing groups, in a position other than
the chatidn seiected from Positions 2 énd 6), br-it has
at least one substituent which is selected from a
heteroatom excluding a fluorine atom, a fluorine-
cohtaining group which contains one carbon atom and two

or less fluorine atoms, a fluorine-containing group which
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coﬁfains two or more carbon atoms, and a group which
contains a heteroatom exéludiﬁgia fluorine atom, in at
least one position of Position$13 to 5 (in this Cése, iﬁ
méy Have'at least dné'atom or groqp whichlare selected
from heterocatoms (it ﬁay be a fluorine atom)Aand
héteroatom (it may be a fluorine atom)-containing groupé,
in a'posifion other than the location.selected from

PoSifions 3 to 5), when the location of the carbon atom

" which is bonded to the nitrogen is taken as Position'l,

and in the case 'that R' is an aromatic hydrocarbon group
other than a phenyl group, an aliphatic hydrocarbon group

or an alicyclic hydrocarbon group, it has at least one

‘substituent which is selected from heteroatoms and

heteroatom-containing groups, R? to R® represent

independently a hydrogen atom, a halogen atom, a halogen-

‘containing group, a hydrocarbon group, a hydrocarbon-

substituted éilyl group, an oxygeﬁ—containing group, a.

nitrogen-containing group or a sulfur-containing group,

‘which may be the same or different from each other, R®

represents'a halogen atom, a halogen—containing.group, a
hydrocarbon group or a hydrocarbon—substitutéd silyl
group, n is a number which satisfies the valence bf M,'X
represents an oxygen atom, a hydrogen atom, a halogen

atom, a hydrocarbon group, an oxygen-containing group, a
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suifur—containing group, a nitrdgenfcontaining group, a
boron-containing group, én alﬁminum—containing group, a
phosphorus~containing group, a halogen—éontaining gro#p,
a.heterocyclic compound residue, a silidoh—cdntaining
group,‘a germanium;containing group or g,tin—containing
group, and in the case that n is 2 dr more, the plural.
groups réﬁresentediby X may be the saﬁe or different from'
gabh other, and may bé bonded to each other to form a
fing.‘

Améng them,'Ml islmore preferably a Ti atom. 1In
addit;on, R! is more preferably an aromatic hydrocarbon

gfoup, even more preferably a phenyl group. In the case

:that R!' is a phenyl group, it has more preferably

heteroatoms at all of the places of Positions 2 to 6,

respectively when the location of the carbon atom which

is bonded to the nitrogen is taken as Position 1, and the

heterocatom ié even more préferably a fluorine atom. In
addition, R? to R® are mére preferably éach indepen&ently
a hydrogen atom, a halogen atom, a hydrocarbon group
having 1 to 4 éarbon atoms. R® is preferably a halogen
atom or a hydrocarbon group having 1 to 4 carbon atoms.
X is more preferably a halogen atom. |

Such transition metal compound includes, for example,

the corresponding compounds among those described in
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pages 104 to 107 of the publication pamphlet of WO
2001/55231. o

In the case that the transition metal eompouhd (Q)
ie combiﬁed with the component (R), the tfansition netal
compognd (Q) forms a eompOUnd represented by the

following formula (3) in the polymerization system.

( ‘ R! \

. |

RZ__N-.._ @ 1/)(”“
"M

R o1 ™. :
| > cer (3)
R* RS
\ R m

In the above-mentioned formula (3), R!' to Ré, MY, m,
n and X are the same as described for R! to ﬁG, M, m, n
and X in the above—mentioned formula:(l), and Y
represents fhe so-called weak coerdination anion. In the

above-mentioned formula (3), the bond of the metals M and

'Y may be either a covalent bond or an ion bond.

Y includes, for example, the weak coordination anien
which is described in
(1) Chemical Review, Vol. 88, p. 1405 .(1988),
(2) Chemical Re&iew, Vol. 93, p. 927 (1993), and-
(3) W098/30612, p. 6
and the like, end-specifieally

AlR4
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(R'ﬁay be the same or different from each other, and
fepresents an oxygden atoh, a ﬁitrogen atom, a phosphorus
atom, a hydrogen atom, a halogeﬁ atom or a éubstituent
which contains them;’én aliphatic_hydrocatbon'group, an
aromatic hydrocarbon éroﬁp'ot an.alicyclic hydrocarbon
group; at aliphatic hydrocarbon group; an aromatic
hydrocarbén group or an alicyclic hydtocarbon group,
which is substituted Qith an oxXygen atom, a nitrogen atbm,
a-phosphorus atom or a halogen atom;' or an‘aliphatic
hydrocarbon group, an aromatic hydrocarbon group or an
alicyc;ic hydrocarbon'group, which is substituted with a
substituent containing an oxygen atom, a ﬁitrogen atom, a
phosphorus atom or a halogen atom),

BR; (R may be the same or different_from each other,

and represents an oxydgen atom, a nitrogen atom, a

‘phosphorus atom, a halogen atom or a substituent which

contains theﬁ; an aliphatic hydrocarbon group, anh
aromatic hydrocarbon group or an alicyclic hydrocarboﬁ
group; an aliphatic hydrocarbon gréup, an aromatic
hydrogarbon group or an alicyclic hydrocarbon gtoup,
which is substituted with an oxygen atom, a nitrogen atom,
a phosphorus atom or a halogen atom; or an aliphatic
hydrocarbon group, an aromatic hydrocarbon group or an

alicyclic hydrocarbon group, which is substituted with a
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subétituent containing an oxygen atom, a nitrogen atom, a
rhosphorus atom or a halbgen étdm), PFs, SbFs57,
trifluoromethane sulfonate, p—tdiuene sulfonate and thg'
like.

In polymerizatioﬁ‘of the olefin based block
copolymer (B), ethylene and an a-olefin having 3 to 20

carbon atoms are subjected to copolymerization in the

' preséncé of the catalyst for olefin polymerization as

described above to give a polymer. The a-olefin having 3
to 20 carbon atoms includes the same those as described
above,

In_polymerization of the olefin based block

"copolymer (B), any of a‘liquid—phase polymerization

method such as solution polymerization and suspensidn

polymerization, and a gas phase polymerization method may

‘be used.

Specific‘examples of fhe inert hydrocarbon solvent.
used in the above—mentioned liguid-phase polymerizatidn
method include an aliphatic hydrocérbon such as propane,
butane, pentane; hexane, heptane, octané, decané,
dodecané and coal o0il; an alicyclic hydrocarbon such. as
cyclopentane, cyclohexane and methylcyclopentane;
aromatic hydrocarbon such as benzene, toluene and xylene;

a halogenated hydrocarbon such as ethylene chloride,
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Chiérobenzene and dichlofbmethane; a mixture thereof‘and
the 1like, and the olefin'itseifimay be used as a solvent.
| In polymerizatién of the oléfin having 2 to 20

carbon. atoms with theluse of the‘cétalyst'for olefin
polymerization as deséribed'qbove, the transition metal
compoundA(Q) is used usually in an amount of 107*% to 1
mol,'preférably 107 to 102 mole perAiiter of reaction
yoluﬂe.‘

Ip the case that the component (R-1) is used, iﬁ is
desirably used in an amount that the molar ratio [ (R-.
1)/M]vpf the component (R-1) to a transition metal atom

(M) in the transition metal compound (Q) is usually 0.01

"to 100,000, and preferably 0.05 to 50,000.  In the case

that the component (R-2) is used, it is desirably used in

an amount that the molar ratio [(R-2)/M] of an aluminum

‘atom in the component (R-2) to the transition metal atom

(M) in the transition metal_compouhd Q is usually 10 td
500,000, and preferabiy ZQ to 100,000. In the caselthét
the component (R-3) is used, it is desirably used in an
amount that'thelmolar ratio [(R-3)/M] of the coﬁponent
(R-3) to the transition metal atom (M) in the transition
metal compound (Q) is usually 1 to 10, aﬁd preferébly 1

to 5.
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If the polymerizatidn is carried out by coexisting
ethylene_and at least oné of &—éiefins,,which are.
selected from aﬁ a-olefin haviﬁg 3 to Zd carbon atoms,
ahd have different pdlymerization_reacti?ity, in the
presence of a catalyst_fdr o;efin polymerization which.
contains.the transition metal compound (Q), it is
possible £o prepare an olefin based biock copolymer (B)
pomprising polymer segments. where monomer composifioné'of
ﬁwo or more kinds changg continuously.

Herein, the'olefin based block copolymer (B) referé
to a Cppolymer in a form that polymer chains (pplymer_

segment), which have differences in the primary -

- structures of the polymer due to monomer species,

comonomer species, comonomer composition, comonomer

content, comonomer arrengement and stereoregularity or

“the like, are linked in two or more kinds in one

molecular chéin as described above. This copolymer is‘.

synthesized by successive;y adding different monomer
species or monomers of different monomer compositions in
a living polymerization where no chain transfef reaction
substantially takes place.

The olefin based block copolymer (B) used in the
invention is specifically prepared by, for example,

conducting the process (1) and the process (2), and then
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repéating the process (3) in any number, if necessary.
Thereby, the olefin'based bloék4copolymer (B) which
combrises the piural polymer segments is prepared.

In the process (i), ethylene.élone,ldr ethylene and
at least one selected from an a-olefin having 3 to 20 .
cérbon afoms, are polymerized in the presence of the
catalyst fgr olefin polymerization déécribed abovéAto
prepére‘the polymer segments as'despribed above. The o-
oiefin‘having 3 to 20 ca;bon.atoms may.be used alone or
in combination of two or more kinds.

Ip the process (1), the polymerization temperature
is usually in the range of -40 to +200°C,rpréferably 0 té
+150°C. The polymerization_pressure is usually normal
pressure to'lOO-kg/cmz, preferably normél pressure to 50
kg/cm?.

In the process (2), in the presence of the polymer
segment prepéred in the process (1), ethylene is
polymerized with at least_one selected from an a—olefin
having 3 to 20 carbon atoms, to prépare the polymer
segment as desciibed above, which 1s different from the
polymer segment pfepared in the process (l). The a-.
olefin having 3 to 20 carbon atoms may be used aléne or

in combination of two or more kinds.
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_Herein, the different polymer segment refers to
those which are differenf in et'least one of the primary
structure of the polymer such ee monomer species,
cemonomef Species, cOﬁonomer compesition>'comonomer
content, comonomer sequence and stereoregularity.

In ehe process (2), the polymerization temperature
is usually.in the range of -40 to +206°C, preferably 0 to
+150°C.'The polymerization pressure is usually normal
pfessqre to lOb kg/cmz, preferably normal pressure te 50
kg/cm?.

Ip the process (3), ethylene alone, or ethylene is

polymerized with at least one a-olefin selected from an

‘a-olefins having 3 to 20 carbon atoms in the presence of

the polymer segments obtained in the process (1) and the

process (2), to prepare the polymer’segment as described

above, which is different from the polymer segment

prepared in the process (2) . The a-olefin having 3 to 20

carbon atoms may be used elone or in combination of th
or more kinds.

In the process (3), the polymerization temberature
is usually in the range of -40 to +200°C, preferably 0 to
+150°C. The polymerization pressure is usually under the
conditions of normal pressure to 100 kg/cmz, preferably

normal pressure to 50 kg/cm?.
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' This process .(3) may be repeated in any number with
changing the kind of the'a—olefin, or combination.or
polymerization conditions.

According to the’preparationvmethod'es described
above, an olefin based block‘copolymer.lﬁ), which has
high molecular weight and narrow molecular weight
diStribution with high polymerization'activity, is.
obtéined at high polymerization temperatute.

In addition, by pringing this olefin block copolymer
into contact with a functional group—containing'compouﬁd,
an olefin based block copolymer (B) may be obtained,
which has a functional group on the terminal.

Furthermore, in this pteparation method, the olefin - -
is polymerized in the presence of a catelyet which

advances a living polymerization of the olefin, and

'polymerization can be performed with the use of a

catalyst obtained by breaking the bond of the catalyst‘
and the produced polymer ohain, which is formed 1n-the
polymerization, by the chain transfer reaction.

The prOgrees of the living polymerization oan be
ascertained by narrow molecular weight distribution of
the obtained polymer, and increase in the_moleculer

weight of the produced polymer with the polymerization

~time. According to this, for example, it is possible to
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prébare the above-mentioned monodisperse polyolefin,
olefin copolymer, taperéd pol&mér, or olefin block
cépolymer. | |

| The progress of'fhe ébove—men£ioned'living
polymerization 1is preferably'ascerta;néd; for examplé, by
polymerization of the olefin under the condition whereva
chain traﬁsfer agent 'is excluded. Thé molecular weight
Qflfhe Obtéined polymer can,be'controlled-by controlling
é monqmer/catalyst ratio, a.polymeriZation time and ﬁhe
like.

A;cording»to the'preparation method as described.
abové, an olefin based bLock copolymer (Bj;'which has an
exactly.controlled structu;e as well as high molecular
Weight and a narrow molecular weight diétribution-with

high polymerization activity, is obtained at high

'polymerization temperature.

Furthermore, the block copolYmér (B) of the
invention may be graft modified by at least one compoﬁnd
selected from an unsaturated carboxylic acid and a
derivative'thefeof. The above—mentioned unsatufated
carboxylic acid includes, for example, maleic anhydride
and the like. The graft modification can be perférmed

with a usual method.
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<Inorganic filler (D)>

Specific examples of an inofganic filler (D) include
a powdery fillef sﬁch as naturéi silicic acid or‘éilicaﬁe
sﬁch‘as fine powder talc, kaolinite, caléined clay,
pyrophyllite, sericité and'waléstonite;.éarbonate such
as precibitated calcium carbonate, heavy calcium
carbOnatehand magnesium carbonate; hyaroxidé such as
aluminum'hydroxide and magnesium hydroxide; oxide'such'as
zinc oxide, ziﬁc_white and magnesium‘bxide; synthesi?ed
Silicic'acid or silicate such as hydrated calcium
éilicate, hydratedvalﬁminum silicate, hydrated silicate
and énhydrous silicic acid;

a flaky filler such asﬂmica;

a fibrous filler such as basic.magnesium sulfate

whisker, calcium titanate whisker, aluminum borate

‘whisker, sepiolite, PMF (Processed Mineral Fiber),

xonotlite, pétassium titanateAandfellestadite;

a balloon filler Such as glass balloon and fiy ash
balloon; and the like.

Among them; preferably talc, more preferabiy fine
powder talc having an average particle size of 0.0l to 10
pum is used in the invention. Furthermore, the average
particle size of talc can be measured by a liquid phase

sedimentation method.
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In addition, .the inorganic filler used in the
invention, particularly falc ﬁay be of no treatment or of
a éurface treatﬁent in advance;:This suffaée tréétmeﬂt
ihcludes.specifiéallf a chemical or physiéal treatment
with the use of a treatment agent such as a silane
coupliné agent, higher fatty acid, fatty acid metal sait,
unsaturatéd organic acid, organic titénate,‘resin acid
andlpolyethylene glycél. If talc which has been
subjected to éuqh surfaée treatment is used, a mblded
product is obtained, which is excellent in mechanical
properﬁy and formability.

In the case that the inorganic filler'aé described
above is used in the'inVention, it may be used alone or
in_combination of two or more kiﬁds. Iﬁ_addition, an

organic filler such as high-styrenes, lignin and recycled

"rubber may be combined with such inorganic filler.

<Other copolymers>

"Other'copolymers" (elastomer, resin for elastomer)
may be containéd if necessary in thé propylene'polymer
composition according to the invention (wherein the .
above-mentioned compositibn ﬁeans the "first comﬁositidn"

and the "second composition" described below).
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The "other copolymers" are not particularly 1imited,
but, include, for examplé, an efhylene/a—olefin random
copolymer (C) aﬁd the like. Thése copolymefs may be uéed
aione or in combination of two or;more kihds.

The "other copolymers" may be contained in an amount
of usually 1 to 80 parts by weight,'preferably 10 to 70
parts by Qeight'per 100 parts by weight of the total
gmouht of the propylene based polymer (A) and the olefin
bésed block copo;ymer (B), or per 100 parts by weighﬁ of
the total amQunt of the propylene based polymer (A) and
the olgfin based block copolymer (BB).

The ethylene/a-olefin random copolymer kC) which may
be used in the invention is not particularly limited, but,

for example, it is desirably a soft ethylene/a-olefin

copolymer having a density of 0.855 g/cm® or more and

‘less than 0.895 g/cm®, preferably 0.860 to 0.890 g/cm?,

and a melt fiow rate (MFR; ASTM D 1238, 190°C and a load
of 2.16 kg) of, for examp}e, 0.001 to 30 g/10 min,
preferably 1 to 20 g/10 min.

The a—blefin which is subjected to copolymérization
with ethylene is an a-olefin having 3 to 20 carbon atoms,
specifically propylene, l-butene, l-pentene, l-hexene, 1-
heptene, 1l-octene, l-nonene, l-decene, l-undecene, 1-

dodecene, l-hexadodecene, l-octadecene, l1-nonadecene, 1-
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eiépcene,_4—methyl—l—pentene and the like. Among them,
the a-olefin having 3 to 10 carbon atoms is preferred.

These a-olefins may be used alone, or in combination of

"two or more kinds.

The ethylene/a—olefin'rqndom copolymer (C) desirably
containg a_unit derived from ethylene in an amount of.éO
to 90 mol%, and a unit derived from aﬁ a;olefin having 3
to 20 carbon atoms,in.an amount of 10 to 49 mol% fwheféin
the total amount of the uﬁit derived from ethylene‘aﬁd
fhé unit derived from the a-olefin having 3 to 20 carbon
atoms'is 100 mol%).

'invaddition, the ethylene/a-olefin rahdém copolymer
(C)- may contain a unit derived from other polymerizable
monomers, iﬁ addition to these units, within the‘rahge
where the object of the present invention is ﬁot damaged.

The above-mentioned other polymerizable monomers

include, for‘example, vinyl compounds such as styrene,'

vinylcyclopentene, vinylcyclohexane and vinylnorbornaﬁe;'
vinyl esters such as vinyl acétate;
unsaturatea organic acid such as maleic anhydride or
a derivative thereof;
conjugated dienes such as butadiene, isoprene,

pentadiene and 2, 3-dimethylbutadiene;



10

15

- 20

WO 2007/023996 PCT/JP2006/316816
47

nonconjugated polyenes such as 1(4fhexadiene; 1,6-
octadiene, 2-methyl-1,5-hexadiene, 6-methyl-1,5-
heptadiene, 7—methyl—1,6—octadiene, dicyélopentadiene,
cyclohexadiene, dicyciooctadiene,,methylehe norbornene,
5-vinylnorbornene, 5—ethylidgne—Z—norbornene, 5-
methylene-2-norbornene, 5-isopropylidene-2-norbornene, 6—

chloromethyl-5-isopropenyl-2-norbornene, 2,3-

' diisbpropyliden—5—norbornene, 2-ethylidene-3-

isopropylidene-5—norbornene and 2—propény172,2—
ﬁorbornadiene; and the like.
The ethylene/a—olefin'random copolymer (C) may

further contain a unit derfged from the other

‘polymerizable monomers in an amount of 10 mol% or less,

preferably 5 mol% or less, and more preferably 3 mol% or

less, per 100 mol% of the total amount of the unit

‘derived from ethylene and the unit derived from an a-

olefin haviné 3 to 20 carbon atoms.

Specific examples of{the ethylene/a-olefin random-
copolymer. (C) include an ethylene/propylene random
copolymer,'an efhylene/l—butene random copolyme£/~an
ethylene/propylene/l-butene random copolymer, an
ethylene/propylene/ethylidenenorbornene random copolymér,
an ethylene/propylene/dicyclopentadiene random copblymer,'

an ethylene/l-hexene random copolymer, an ethylene/1-
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’ocfene random copolymer and the like. Among them, the

ethylene/propylene raﬁdoﬁ copolymer, the ethylene/l—
butene random cbpolymer, the efhylene/l—hexéne random
Cbpolymer, the ethyléne/l?ocfene fandom ébpolymer, the
ethylene/propylene/ethylidenenorbornene‘fandom Copolymer
ahd the éthylene/propylene/dicyclopentadiene random
copolymer‘are particularly preferably.used. These .
;opoiymers may be-used in combination of ﬁwo Oor more
kinds. |

In addition, the gthylene/a—olefinArandom copolymer
(C) usgd in the invention has the crystéllization degree

of uSually 40% or less, ﬁreferabl§20 té 39%, and more

'preferably 0 to 35%, as measured by‘an X ray diffraction-

method.

In addition, the ethylene/a-olefin random copolymer

- (C) may be crosslinkéd and contained in the propylene

based resin Eomposition according to the invention.

The ethylene/a—oiefin random copolymer (C) as
described above can be prepared by.a conventionally known
method with the use of a vanadium—based‘catalysﬁi a
titanium-based catalyst or a metallocene-based catalyst

and the like.

<Propylene based resin composition>
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The olefin based block copolymer (B) prepared as
described above is useful as ; ﬁodifier, and blending it
with the propyiene:based pblymer (A) gives a propylené
bééed reéin composition which hasndesired'prOperties. A
propylene based resin cOmpbsition comprising the
pfopylené based polymer (A) in an amount of 1 to 99% by
weight ana.the olefin based block copnlymer'(B) in an
ambunt of 99 to 1% by Weight (wherein the total amount of
the p;opylene ba;ed polymer .(A) and thevolefin based
block copolymer (B) is 100% by weight) is excellent in
impact'resistance and heat resistance.

In_addition, a propyléné bésed resin composition (I)

"which contains the propylene based polymer (A) in an

amount of 40 to 99% by weight, preferably 50 to 90% by

weight and the olefin based block copolymer (B) in an

ramount of 60 to 1% by weight, preferably 50 to 10% by

welight (wheréin the total of the propylene based polymér
(A) and the olefin baée& block copolymer (B) ié 100% by
weight), and further substantially contains no inorganic
filler (D), 1is excellent in transparency as weli‘as in
impact resistance and heat resistance, and further has
hardly appearance:change even at high temperature.

In addition, a propylene based resin composition

(IT) which contains the propylene based polymer (A) in an
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améﬁnt of less than 40% by weight and 1% by weight or
more, preferably 30 to l% by Qeight and the olefin based
bloék copolymer.(B) in an amounﬁ of more than 6O%Iby |
wéight aﬁd 99% by weight or less,Apreferably 70 to 99% by
weight (wherein the tbtal amqunt'of the pfopylene baéed
polymer kA) and the olefin based block copolymer (B) i§
100% ‘by wéight)‘is.exCellent in fléxiﬁility and rubber
glasficity as well as in heat resistance.

Herein, substantially containing no inérganic filler
(D) means containing 1lpart by weight or less, preferably
0.5 pa;t by weight or less, and more preferably 0.1 part

by wéight~or less of the inorganic fillérz(D), or no

"containing it, per 100 parts by weight of the total

amount of the propylene based‘polymer (A) and the olefin
based block copolymer (B).

In addition, the above-mentioned compositibn (II)

_may contain an inorganic filler (D) such as talc in order

to improve flame(retafdange, which is contained in an
amount of preferably 10 to 800 parts by weight, more
preferably 100 £§ 500 parts by weight, per 100 barts by
weight of the composition (II).

It 1is preferable that the propylene based resin
composition has a loss tangent (tan 0) peak caused from

the glass transition temperature of the propylene polymer
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[Aji‘and a loss tangent (tan ©0) caused from the glass
transition temperature of the'ethylene block cdpolymerv
[B], when the témpérature—depeﬁdence of the‘elasticity is
méasured at intervalé of'2°C and‘blotted; and that these
peaks be separated from éach ofher. It is judged that
these péaks be "separated," when <the two peaks »ére
distinctlf.observed, i.e., there is a‘local'minimum point
krelétiVe minimum poinf) between the tops of thesé peéks.
The p;opylene based resin. composition which hasi two
"séparated" peaks 1is excellent both in impact resistanée
and rigidity. |
The propylene based resin composition'aécording to

the - invention 1is preparéd by kneading the propylene based
lpblymer (A).and the olefin based block copolymer (B) in a

conventionally known method such as mixing by internal

‘mixers such as Banbury mixer, a kneader and intermix.

In addition, an apparatus for- continuous
kneading/discharge suéh as an extruder is suitably uséd
'in the modification of the resin aé'described above.
Kneading is'desirably performed at more‘than thé>melting
point or softening point of the resin to be discharged,

and further 400°C or less.

<Additive>
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The propylene based resin composition according to
the invention (wherein the abévé—mentioned composition
means the "first composition" and the "sécohd |
composition"” describea below) may,contaiﬁ'an additive
such as a nucleating agent, an antioxidizing agent, a
hydrochloric acid absorbent, a heat-resistant stabili;ef,
a light sfabilizer; an ultraviolet abéorbent, a lubricant,
an ahtiStatic agent, a flame retardant , a pigment, a dye,
a dispgrsant, a copper iﬁhibitor, a néﬁtralizer, a
foaming‘agent, a plasticizer, a bubble iﬁhibitor, a -
crosslinking agent, a crosslinking aid, a silane coupling

agent, a peroxide, an agent for improvement of weld

"strength and the like, in addition to each component as

described above within limits not harmful to the object
of the invention.

The above-mentioned antioxidizing agent includes,

for example,‘a phenol-based antioxidizing agent, a

sulfur-based antioxidizing agent, a phosphorus-based
antioxidizing agent and the like.

The abOve—ﬁentioned phenol-based aﬁtioxidiéing agent
includes, for example, phenols such as 2,6-di-tert-butyl-
p-cresol, stearyl(3,3-dimethyl-4- |
hydroxybenzyl)thioglycolate, stearyl-B-(4-hydroxy-3,5-di-

tert-butylphenol)propionate, distearyl-3,5-di-tert-butyl-
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4—hydr02ybenzyl phosphonéte, 2,4,6—tr;s(3',5'—di—£ert-
butyl—4'—hydroxybenzylthio)—1;3;5—triazine,'disteéryl(4—
hydroxy—3—methyl—5—teft—butylbénzyl)malohate, 2,2'- |
methylene-bis (4-methyl-6-tert-butylphenol), 4,4'-
methylene—bis(2,6—di—tert—butylphenol), 2,2'—methylene—
bis{6-(l-methylcyclohexyl)p-cresol], bis[3,5-bis[4- |
hydroxy—3;tert—butylphenyl)butyric acid]glycolester,
4,4'Fbutylidenebis(6—tért—buty14m—cresol)? 1,1,3-tris(2-
méthy;—4—hydrogy—5—tert—butylphenyi)bUtane, bist2—teft—
butyl-4-methyl-6-(2-hydroxy-3-tert-butyl-5-
methylbenzyl)phenyl]térephthalate, 173,5—tris(2,6—

dimethyl—3—hydroxy—4—tertfbutyl)benzyl isocyanurate,

A1,3,5—tri$(3(5—di-tert—butyl—4—hydroxybenzyl)—2,4,6—

trimethylbenzene, tetrakis[methylene-3-(3,5-di-tert-

butyl-4-hydroxyphenyl)propionate]methane, 1,3,5-tris(3,5-

‘di-tert-butyl-4-hydroxybenzyl)isocyanurate, 1,3, 5-

tris[(3,5-di-tert-butyl-4-

hydroxyphenyl)propionyloxyethyl]isocyanurate, 2-
oétylthio—4,6—di(4—hydroxy—3,5—di—£ért—butyl)phenoxy—
1,3,5-triazine énd 4,4'—thiobis(6—tert—butyl—m—éresol),
polyvalent phenol/carbonate oligoesters such as carbonate
oligoester of 4,4'-butylidenebis(2-tert-butyl-5-
methylphenol) (having a degree of polymerization of, for

example, 2 to 10) and the like.
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The above-mentioned sulfur-based antioxidizing agent
includes, for example, dialkyiAfhiodipropionates such as
dilauryl, dimyrist?l br disteafyl thiodipropionates; énd
esters (é.g., pentaefythritol tetfalauryifhiopropionate)
of alkyl thiopropionates sUch as butyl, oxtyl, lauryl or
sﬁearyl‘thiopropionates and polyhydric alcohols (e.g.('
glycerin,‘trimethylol ethane,.trimethylol propane,
pentéerYthritol or trishydroxyéthylisocyanurate) 

The above;mgntioned phosphorus—bésed antioxidizing
agent includes, for example, trioctylphosphite,
trilaurylophosphite, tridecylphosphite, octyl-

diphénylphosphite, tris(2,4-di-tert-butylphenyl)phosphite,

" triphenyl phosphite, tris(butoxyethyl)phosphite,

tris(nonylphenyl)phosphite,

distearylpentaerythritoldiphosphite, tetra(tridecyl)-

"1,1,3-tris(2-methyl-5-tert-butyl-4-

hydroxyphenyi)butanediphosphite, tetra(Ci, to C15mixed4.

alkyl)—4,4'—isopropylidendiphenyl diphosphite,

‘tetra(tridecyl)-4,4'-butylidenebis (3-methyl-6-tert-

butylphenol)diphosphite, tris(3,5—di—tert—butyi—4—
hydroxyphenyl)phosphite, tris(mono/di mixed
nonylphenyl)phosphite, hydride—4,4'—isopropyliden&iphenol
polyphosphite, bis{(octylphenyl)/bis[4,4'-butylidenebis (3-

methyl-6-tert-butylphenol)]/1, 6-hexanediol diphosphite,
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pheﬁyl/4,4'—
iSOpropylidendiphenol/pehtaer?tﬁritoldiphosphite,
bis(2,4—di—tert—butylphenyl)pentéerythritoldiphoéphité,
bié(é,6—di-tert—buty1¥4—
methylphenyl)pentaerythritoldiphosphité,,tris[4)4'—
isopropyiidenebis(2—tert—butylphenol)Iphosphite,
phenyl/diisodecyl phosphite, |

diknbnylphenyl)pentaerythritoldiphosphite), tris(1,3—di—‘

‘stearoyloxyisopropyl)phosphite, 4,4’—isopropylidenebis(2—

tert—butylphenol)/di(nonylphenyl)phosphite; 9,10-di-
hydro—9—oxa—9—oxa—lO—phosphaphenanthrene—lO—oxide,

tetrékis(2,4—di-tert—butylphenyl)—4,4'—

biphenylenediphosphonite and the like.

Furthermore, other antioxidizing agents include a

derivative of 6-hydroxychromane, for example, various

"tocopherols of a, B, y and 6 and a mixture thereof, 2,5-

dimethyl'subétitution product, 2,5,8-trimethyl
substitution producf and 2,5,7,8—tetramethyl substitufion
product of 2-(4-methyl-penta-3-enyl)-6-hydroxychromane,
2,2,7ftrimethyl—S-tert—butyl—6—hydroxychromane,‘2,2,5—
trimethyl-7-tert-butyl-6-hydroxychromane, 2,2,5- "
trimethyl-6-tert-butyl-6-hydroxychromane, 2,2—diméthyl—5—

tert-butyl-6-hydroxychromane and the like.
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In addition, a complex compound ;epresented by fhe
following formula: |

MxAly (OH) 2x+3y-22 (A) z-aH20
(Wherein M is Mg, Ca or Zn; A is an anion'other then a
hydroxyl group; "x", "y" ahd‘"z" are each a positive
nﬁmber; énd "a" is 0 or a positive number), for example)
MgesAl- (OH) ;6CO3~4H20, - MgeAl, (OH) 20C03-5H204, Mg5A12 (OH) 14C03-4H,0,
Mg10AL (OH) 22 (CO5) 7-4H;0, Mgehl, (OH) 1¢HPO,-4H;O, |

CagAl, (OH) 16C03-4H,0, ZneAl, (OH) 16C03-4H,0, ZneAl, (OH)16S0,-4H,0,
MgeAl, (OH) 16S03-4H,0, MgeAl, (OH)1,C03-3H,0 and the like may be
used as a hydrochlorié acid absorbent.

The above-mentioned light stabilizer inéludes, for
example, hydroxybenzophénones such as 2-hydroxy-4-

methoxybenzophenone, 2-hydroxy-4-n-octoxybenzophenone-

2,2'-di-hydroxy-4-methoxybenzophenone and 2,4-

‘dihydroxybenzophenone, benzotriazoles such as 2-(2'-

hydroxy—3'4tért—butyl—5'—methylphenyl)—5—

chlorobenzotriazole, 2-(2'-hydroxy-3',5"'-di-tert-

‘butylphenyl)-5-chlorobenzotriazole, 2-(2'-hydroxy-5'-

methylphenyl)beﬁzotriazole and 2—(2'—hydroxy—3';5'—di—
tert-amylphenyl)benzotriazole, benzoates such as phenyl
salicylate, p-tert-butylphenyl salicylate, 2,4-di-tert-
butylphenyl-3, 5-di-tert-butyl-4-hydroxybenzoate and

hexadecyl-3,5-di~tert-butyl-4-hydroxybenzoate, nickel
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compounds such as 2,2'-thiobis(4-tert-octylphenol)Ni salt,
[2,2'—thiobis(4<tert—octy1pheﬁoiate)]-n—butylamine Ni and
(3,5—di—tert—bufyl;4—hydroxybehzyl)phosphonic acid
mbﬁoéthylester Ni salf, substitutéd acrylbnitriles such
as methyl a—cyano—B—methyl;Bj(p—methoxyphényl)atrylate,
oxalic aéid dianilides such as N'—2—ethylphenyl—N—ethqu—
5—tert—bu£ylphenyl.OXalic acid diamidé and N-2-
ethyiphényl—N'—2—ethoxyphenyl oxalic acid diamide, a
hindeped amine compound such. as a condensate of
bis(2,2;6,6—tetramethyl-4—piperidine)cebaciate, polyl({ (6-
(1,1,3f3—tetramethy1bUtyl)imino}—l,375—triazinef2,4—
diyl{4—(2;2,6,6—tetramethylpiperidyl)iminé}ﬁexamethylene]
or 2—(4—hydroxy—2,2,6,6¥tet;amethyl—l—piperidyl)ethanol
with diﬁethyl succinate and the iike. |

Examples of the lubricants include aliphatic

‘hydrocarbons such as paraffin wax, polyethylene wax and

pOlypropylené wax; higher fatty acids such as capric aéid,
lauric acid, myristic‘acid, palmitic acid, margaric.acid,
stearic acid,varachidic acid and béhenic acid; metal
SaltsAof the hiéher fatty acids such as lithium;acalcium,
sodium, magnesium and potassium salts; aliphatic alcohols
such as palmityl alcohol, cetyl alcohol and stear?l
alcohol; aliphatic amides such as caproic amide, caprylic

amide, capric amide, lauric amide, myristic amide,
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paimitic amide and stearic amide; esters formed between
fatty acids and alcohols} ahd.fiuorine compounds such as
fluoroalkylcarbpxylic acids and;metal salts'theréof, énd
métal salts of fluorOalkyisulfonic acidé.

The above additi&e'is'used in an amount of
preferably 0.0001 to 10 parts by weight, per 100 parts'by
weight of'the total amount of the propylene based polymer
XA).and'the olefin based block'copo;ymer (B), or per 100
parts‘by weight.of the tqral amount of the‘propylené
bésed polymer (A) and the olefin based block copolymer
{(BB) Qescribed below. The above-mentioned propylene

based resin composition can contain the above-mentioned

“additive to form a molded product having further improved

physicairprpperty balance, durability, coating propérty,
print property, scratch resistance and formability.

In addition, the propylene based resin composition
according to!the invention may contain a nucleating agént.
Various nucleating agénts known in the past are used
without any particular limitation. In particular, the
nucleating‘agept such as aromatic phosphoric ester salt
represented by the following formulae (4) and (5), and
dibenzylidene sorbitol represented by the following

formula (6) is suitably used.
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R (:)_o\j
R' . pP—O0T—M o
R @ O/ ' cer (4)
R? ‘

= -n
wherein R' is oxygen, sulfur or a hydrogafbon group
héving 1‘to 10 carbon atoms; R? and R> are each
independeﬂtly hydrogen, or a hydrocargon group having 1
to.lO carbon atoms, may be identical or different from
each other and R”'s, R>s, or.R’ and R® may be bonded to
each other to form a ring structure; M is a metal atom

having 1 to 3 valences; and n is an ‘integer of 1 to 3.

(RL@%E—OJIM . (“5).

wherein R' is hydrogen or a hydrocarbon group having 1 to

10 carbon atoms; M is a metal atom having 1 to 3

valences; and n is an integer of 1 to 3.

wherein R!' is hydrogen or a hydrocarbon group having 1 to
10 carbon atoms.
Specific examples of the nucleating agent

represented by the aforementioned formula (4) include
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sodﬁum—Z,2'—methylene—bis(4,6—di—t—butylphenyl)phosphate,
sOdium—Z,2'—ethylidene—bis(4,6—di—t—butyiphenyl)phosphate(
lithium—2,2'—mefhylene—bis(4,6;di—t—butylphenyl)phosphafe,
lithium-2,2'-ethylidene-bis (4, 6-di-t-
butylphenyl)phosphate;.sodium—Z,25—ethylidene—bis(4—i—
propyl—6;t—butylphenyl)phosphate, lithium—Z,Z'—methyleﬁe—
bis(4—metﬁyl—6—t—buty1phenyl)phosphaté, lithium-2,2'-
mefhylene—bis(4—ethyl—6—t—butylphenyl)phoéphate, calcium-
bis[2,2'—thiobis(4—methy;—6—t—butylphéhyl)phosphatel;
caicium?bis[Z,Zr;thiobis(4—ethyl—6—t—
butylphenyl)phosphatej, calcium-bis[2,2'-thiobis-(4,6-di-

t—buﬁylphenyl)phosphate],_magnesium—bis—[Z}Z'—

‘thiobis(4[6—dift—butylphenyl)phosphate], magnesium-

bis([2,2'-thiobis- (4-t-octylphenyl)phosphate], sodium-

2,2'-butylidene-bis (4, 6-di-methylphenyl)phosphate,

‘sodium-2,2'-butylidene-bis (4, 6-di-t-butylphenyl)phosphate,

sodium—2,2'—£—octylmethylene—bis(4}6—di—
methylphenyl)phosphate, sodium—Z,2'—t—octylmethylehe—.
'bis(4,6—di—t—butylphenyl)phosphate; calcium-bis-=(2,2'-
methylene—bis(4;6—di—t~butylphenyl)phosphate), ﬁagnesium—
bis[2,2'—methylene—bis(4,6—di—t—butylphenyl)phosphate],
barium-bis[2,2'-methylene-bis (4, 6-di-t-
butylphenyl)phosphate], sodium-2,2'-methylene-bis (4-

methyl-6-t-butylphenyl)phosphate, sodium-2,2'-methylene-
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bisk4—ethyl—6—t—butylphenyl)phosphate, sodium(4,4"'-
dimethyl—S,6'—di—t—butyl;2;2';biphenyl)phosphate,
calcium—bis[(4,4'—diﬁethyl—6,6'—di—t—butyl—2,2'—'
bibhenyl)phosphate],'sodium—z,2'—éthylidéhe—bis(4—m—
butyl—6—t—butylphenyl)phqsphate, éodium—é,Z'—methylene—
bis(4,6—ai—methylphenyl)phosphate, sodium—Z,Z'—methyleﬁe—
bis(4,6—difethylphenyl)phosphate, potéssium¥2,2'~
ethyiidéne—bis(4,6—di—£—butylphenyl)phosphate, calcium-
bis[2,2'—ethylidene—bis(4,6—di¥t—butylphenyl)phosphate],
maénesiUm—bis[2;2'—ethylidene—bis(4,6—di—t—
butylphenyl)phosphate], barium—bis[272'—ethylidene—

bis(4,6fdi—t—butylphenyl)phosphate], aluminum-tris[2,2"'-

'methylene—bis(4,6—di—t—butylphenyl)phosphate; and

aluminum-tris[2,2'-ethylidene-bis (4, 6-di-t-
butylphenyl)phosphate. The nucleating agents can be used

alone or in combination of two or more kinds. In

.particular, éodium—Z,2'—methylené—bis(4,6—di—t—

butylphenyl)phosphate.is preferable.

Specific examples of the nucleating agent

represented by the aforementioned formula (5) include

sodium-bis (4-t-butylphenyl)phosphate, sodium-bis (4-
methylphenyl)phosphate, sodium-bis (4-
ethylphenyl)phosphate, sodium-bis (4-i-

propylphenyl)phosphate, sodium-bis (4-t-
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ocﬁylphenyl)phosphate,.potassium—bis(4—t—
bﬁtylphenyl)phosphate, célcium—5i5(4—t—
butylphenyl)phoéphate, magnesiﬁm—bis(4—t—
bﬁtylphenyl)phosphate; lithium—bié(4—t—

butylphenyl) phosphate, and'aluminum—bisk4—t—
butylphehyl)phosphate. The nucleating agents can be uséd

aloné or in combination of two or more kinds. In

' particular, sodium-bis (4-t-butylphenyl)phosphate is -

pfeferable.

Specific examples of the.nucleating égent
represented by the aforementioned formula (6) include
1,3,2,4fdibenzylidene sorbitol, 1,3—benzylidéne—2,4—p—
methylbenzylidene sorbitol, 1,3-benzylidene-2,4-p-
efhylbenzylidene sorbitol,.1,3—p;methylgenzylidene—2,4—

benzylidene sorbitol, 1,3—pfethylbenzy11dené—2,4—

‘benzylidene sorbitol, 1,3-p-methylbenzylidene-2,4-p-

ethylbenzylidene sorbitol, 1,3—p—ethylbénzylidene-2,4—p;
methylbenzylidene sorbitol, 1,3,2,4-di (p- |
methylbenzylidene) sorbitol, 1,3;2,4—di(p—
ethylbenzylidené)sorbitol, 1,3,2,4—di(p;n—
propylbenzylidene)sorbitol, 1,3,2,4-di(p-i-
propylbenzylidene)sorbitol, 1,3,2,4-di (p—n-
butylbenzylidene)sorbitol, 1,3,2,4-di(p-s-

butylbenzylidene)sorbitol, 1,3,2,4-di(p-t-
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butylbenzylidene)sorbitol} 1,3,2,4-di(2',4"'-
dimethylbenzylidene)sorbitol,‘1;3,2,4;di(p—
methoxybenzylidéne)sorbitol, l,3;2,4—di(p—
ethoiybenzylidene)sorbitoi, 1,3—benzylidéne—2}4—p—
chlorobenzylidene sorbitol;';,3—p—chlrorobenzylidene—2,4—
benzylidene sorbitol, 1,3-p-chlorobenzylidene-2,4-p-
methylbenéylidene sorbitol, 1,3—p—chl$roben2ylidene—2,4—
p—ethylbenzylidene sorbitol,‘1,3—p—methylbenzylidene—2;4—
p;chlo;obenzylidene éorbifol, 1,3—p—ethylbenzylidene}2,4—
p—chlorObenzylidene sorbitol, 1,3,2,4;di—(p— |
chlorobenzylidene)sorbitol and a combination thereof. In

particular, 1,3,2,4-dibenzylidene sorbitol, 1,3,2,4-di(p-

‘methylbenzylidene)sorbitol, 1,3,2,4-di (p-

ethylbenzylidene)sorbitol, 1,3-p-chlorobenzylidene-2,4-p-

methylbenzylidene sorbitol, and 1,3,2,4-di(p-

‘chlorobenzylidene)sorbitol are preferable. The

nucleating agents can be used alone or in combination of
two or more kinds.

Further, examples of the nucléating agent used
include a metal salt of an aromatic carboxylic écid and
an aliphatic carboxylic acid, and specifically aluminum-
benzoate, aluminum p—t—bﬁtylbenzoate, sodium~adipéte,
sodium thiophenecarboxylate, and sodium

pyrrolecarboxylate. Furhtermore, an inorganic compound
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supp as talc may be used-as the nucleating agent.

The nucleating agenf is preferably contained in the
composisitioﬁ in an émount of preferably 0.001 to 10 |
pérts by weight, moreApreferably 0.01 to.5 parts by
weight, and even more preferably 0.1.to 3 parts by weight,
per 100 parts by weight of the total amount of the |
prépylene.based polymer (A) and the oiefin based block
popoiymér (B), or per 100 parts by weight of the total’
amount of the prppylene based polymer'(Af and thépoléfin
based block copolymer (BB) described below. When the |
nucleaﬁing agent 1is contained in the composition, the
crystallization rate of the propylene based'resin
composition is improved, crystal particles can be made
finer during crystallization and the moiding process can

be carried out at higher rate.

<Molded érticle comprising propylene based resin
composition>

The propylene based resin compdsition according to
the invention is widely used in polyoléfin applications
conventionally known, but is suitably used in a molded
product of various shapes; e.g., sheet, unstretchéd £film
or stretched film. Further, the molded product

comprising the propylene based resin composition may be
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forﬁed from partially the resin composition or completely
the resin composition. The férmér includes, for ekample;
mulfilayer films comﬁrising at.least one layer compriéing
the propylene copolymer cbmpositiéh, and-more
specifically multilayér films, multilayer Sheets,
multilayér'containers, multilayer tubes, multilayer
coating léminates contained as one coﬁponent of water-
based coatings.

The propylene based resin composition according:to
thé invention is used as various molded products such as
films,.sheets and .pipes by a known thermoformihg method
sﬁch>as extrusion molding, inflation molding and calendar
molding. In particular, the molded products obtained by -
éxtrusion molding and inflation molding'are suitably used.

Therefore, the molded product having strain recovery -

‘properties is obtained.

When the‘molded product_according to the invention‘
is an extrusion—molded prqduct, it is not particulafly
limited in shape and product type,‘but examples thereof
include sheet, unstretched or stretchedvfilm, pipe, hose,
wire coating, tube and catheter. In particular, sheet
{skin material), unstretched or stretched film, tﬁbe, and
catheter are preferable.

When the propylene based resin composition is
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éxﬁfusion—molded, a conventionally known extruder and
conventionally known molaing coﬁditions can be used. For
example, the moiten compositioﬁ-can be éxtrﬁded by a
éingle-screw, kneadiﬁg, rém or geér extfuaer through a
specific die or the like ith a aesired‘éhape.
The.stretched film may be obtained by stretching the

above extruded sheet or extruded-film (unstfetched) by a

known stretching process, e,g.[ tenter

(longitudinal/transverse‘or transversé/longitﬁdihal
stretching), simultaneous biaxial stretching or monoaxial
étretching to obtain a stretched film.

The sheet or film (unstretched) 1is stfefched at a
stretching ratio usually in'the range of about‘ZO to 70
folds in the case of biaxial strétching,,aﬁd about 2 to

10 folds in the case of monoaxial stretching. The

‘thickness of the stretched film obtained by stretching is

preferably about 5 to 200 um.

Further, an,inflation film may also be produced aé a
film-shaped molded product. Less draw down occurs in
inflation moildings.

‘The film or sheet made of the propylene based resin
composition is ha;dly charged and has excellent rigidity
such as modulus in tension, heat resisténce, stretch

property, impact resistance, aging resistance,
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trénsparency, gloss, rigidity, moisture-proofness and gas
barrier property. Thus,.it is widely used for a pécking

film, a sealing sheet or the like. In this case, the

‘above film and the sheet may be a,multilayer laminate

comprising'at least ohe laye; comprising, a propylene
besed polymer composition.

The molded product according to fhe invention is
euitebly used for food-packaging and medical care.
Speciflcally, fhe molded broduct for food packaging
includes food containers such as retortable pouch and.
bottlelcontainers. The molded product for medieal care

includes medical containers and infusion bags. Further,

‘there may be exemplified by containers or packaging

materials other than the aforementioned containers or

packaging materials. When the molded product according

‘to the invention is used for the molded product for food

packaging, the molded product for medical care or the

other containers, the molded product formed of the-

‘aforementioned propylene based resin composition (I) 1is

preferably uSedl In particular, such cempositien,is
preferable in that it is excellent in impact resistance,
heat resistance and transparency and its appearanee is
hardly changed even at high temperature.

Further, when the molded product according to the



10

15

20

WO 2007/023996 PCT/JP2006/316816
68

invéntion comprises the propylene polymer composition
(Ii), the molded product'has excellent rubber elaéticity
and heat resistance. |

Furthermore, another resin coﬁpositién according to
the invention is a propylene based resin. composition
which comprises:

[A] 1 to 99% by weight of a prop?lene based polymer
(A) ki)'having a melt flow rate‘(MFR:.230°C_and a load of
2.16 kg) of 0.1 to 400 g/io min, (ii) containing 0.01 to
30% by weight of component soluble in n-decane at normal
temperature having an'intrinsic viscosity [n], as

measﬁred in decalin at 135°C, of 0.2 to 10 dl/g, and

.(iii) having pentad isotacticity (Is), as determined by

"’C-NMR spectra analysis of the component insoluble in n-
decane at normal temperatufe, of 0.85 or more; and

[BB] 99 to 1% by weight of an olefin based block

copolymer (BB) comprising polymer Segmeﬁts (B1), (B1")

and (B2) in which the polymer segments (Bl) and (Bl') are
each independently a polymer at least one monomer
selected from tﬁe group consisting of ethylene énd o-
olefin having 3 to 20 carbon atoms and are each
independently a pqumer segment of an ethylene based
polymer having (i) the ethylene content of 95 to 100 mol#%

and (ii) a weight average molecular weight (Mw), as



10

15

20

WO 2007/023996 PCT/JP2006/316816
69

meésured by high temperature GPC, of 2,000 to 100,000;
and in which the polymef segﬁenf (B2) is a copolymer of
ethylene and af least one seleéted from‘an d—olefin
héving 3‘to 20 carboﬁ atoms and iS a poiymer’segment of
an ethylene/a—olefin.copolymer having (iii) the ethylene
content.of 50 to 80 mol% and (iv) a weight average |
molecular.weight (Mw), as measured byvhigh temperature
GPC, of 10,000 to 300,000,

which olefip block Cépolymer has (v) a péak assigned

to BP methylene in its '’C-NMR spectrum, (vi) a glass -

transition temperaturé (Tg), as measured by differential

scahning calorimeter (DSC), of -50°C or less, (vii) an
endothermic peak assignéd to a melting point (Tm) of
105°C or more as measured by DSC, (viii)_a endothermic

enthalpy, as determined from a melting peak area, as -

‘measured by DSC, in the range of 20 to 60 J/g, (ix) a

density of 0;870 fo 0.910 g/cm?, (x) a melt flow rate..
(MFR: 190°C and a load of 2.16 kg) in the range of O.3 to
50 g/10 min, and (xi) a ratio ((G'se°C) /(G'100°C)) of a
storage elastié modulus at room temperature (G;me) to a
storage elastic modulus at 100°C (G'100°C), as determined
by solid viscoelasticity measurements, of 1.0 to 2.0
(wherein the total amount of the propylene based polymer

(A) and the olefin based block copolymer (BB) is 100% by
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weight). Further,. the resin composition is sometimes
referred to as the "secood composition".

The propylene based polymef (A) includes the‘same
propylene polymer as exemplified in the aforementioned
first composition. Forther, the olefin besed block
copolymef'(BB) is the olefin block oopolymer comprising
the polymer segments (Bl), (B1') and kBZ). Structures of
the.olefin based block copolymer (BB) include (B15—(B2),
(Bl)—(BZ)—(B1'5 end (B1l)-(B2)-(B1'")-(B2)-(Bl). Herein,
(B1) and (B1') may be identical or different from each
othe:o The olefin based block copolymer (BB) may be an
olefin block copolymer comprising the polymer segments
(B1), (Bl') and (B2), i;e.,'a copolymer comprising

polymer segments other than the polymer segments (Bl),

(B1') and (B2). In particular, the olefin based block

‘copolymer (BB) is an olefin block copolymer comprising

the polymer éegments (Bl), (B1l') and (B2), preferably the

aforementioned olefin based block copolymer (B)
comprising a triblock structure of (B1l)-(B2)-(B1l'), and
mofe preferably a triblock structure of.(Bl)—(Bé)—(Bl').
‘Such second composition,preferably comprises 40 to
99% by weight of the propylene based polymer (A) and 60
to 1% by weight of the olefin based block copolymer (BB)

(wherein the total amount of the propylene based polymer
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(Af and fhe olefin based block copolymer (BB) ié'lOO% by
weight), and does not substan£iélly contain an inorganic
filler (D).

| Furthermore, the second compoéition breférably
comprises 1% by weight or mo;e and less fhan 40% by
wéight of the propylene basod polymer- (A) and more-thao
60% by weight and 99% by weight or leos of the block
oopolymer (BB) (wherein the total amount of the propyione
based‘polymerv(A) and tho olefin based block copolymor
(BB) is 100% by weight).

In_such second composition, the' compounding

proportion of the propylene based polymer . (A) and the

.olefin based block copolymer (BB), preferable properties;

the kinds, the amounts and the like of additives which

may be added, of the propylene based polymer (A) and the

olefin based block copolymer (BB) can be exemplified.by

the same thoée as the first compoSition.

The second molded product of the invention comprises

"the above-mentioned second composition. The applications

or the 1likeé of the second molded product of the invention
include the same as those described in the above-

mentioned first composition.
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Hereinafter, the present invention will be further
specifically explained with reference to Examples, while

the invention shall not be limited to these Examples.

EXamples

Physical properties of eachvresin component were
evaluated‘as follows.

1. Physical propeftiesiof elefin based block
cepolymer (B) | |

<Density>

A.strand obtained after measurement of -the melt flow
rate atAl9O°C under a load of 2.16 kg was,Subjected to |
heat treatment at 120°C'ferl1-hour, and was‘slowly cooled
to room-temperature over 1 hour, and suESeéuently‘the
density was measured using a density—gradientAtube method.

<o~olefin content, B methylene>

The a—olefin content and BB methylene were
determined by '’C-NMR spectrum.

<Measurement of Molecular Weight>.

The molecular weight was determined at 1405C in an
o—dichlerobenzene solvent by GPC (gel permeation
chromatography). The obtained value was calculated in
terms of standard polystyrene.

<MFR>
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| MER was determined in accordance with ASTM D-1238 at
190°C under a load of 2.16 kg;
<Tm and Gléss Transition Témperature>
The glass transifion temperatﬁre waé'determined from
the endothermic curve. The measufement was conducted by
heating £he sample from room temperature at 30°C/min té

200°C, at which it was held for 5 minutes, then cooling

" it at 10°C/min to -100°C, and heating it again at

10°C/min, there determining the endothermic curve.
<Crystallinity>
The crystallinity was determined by dividing the

endothermic enthalpy per unit mass, found from the DSC-

"determined endothermic peak, by 70 qal/g as. the

ehdothermic enthalpy of the polyethylene crystal. -

<Solid Viscoelasticity>

Temperature-dependence of dynamic viscoelasticity
was measured‘using RDS II manufactured by Rheometric
Scientific,AInc.,at a'frequency of 62.5 rad/sec in fhé
temperature range from -80 to 150°C{ and storage elastic
modulus at 50°C'(G'w°C) and Storagé elastic modulus at
100°C (G'100°C) were determined to calculate a.ratio

((G'50°C)/ (G"100°C) of storage elastic modulus.

2. Physical properties of propylene based polymer
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(A).and ethylene copolymer (C)

<Density>

A strand obtained after measurement of the melt flow
féte at 190°C under a load of 2.16 kg was'subjected to-

5 heat treatment at 1205C for 1 hour, and Qas élowly cooled
to room temperature over 1 hour, and subsequently the
density wés measured using a density-éradient tube method.

<a-olefin content>
The a—olefin contentlwas determined by *’C-NMR
10 . spectrum. |
<Melt Tension (MT)>
The melt tension was determined by‘ measuring a
stress éiven when a molten polymer was stretched at a
constant rate. Pellets of the polymef were used as a
15 measuring sample, and the measurement was carried- out
‘using a MT measuring apparatus (manufactured by. Toyo
Seiki Seisakﬁ—Sho, Ltd.) under the conditions of a reéin
temperature of 190°C,’an-extfusion speed of 15 mm/min, a
winding speed of 10 to 20 m/min, a .nozzle diameter of
20 2.09 mm¢ and a ﬁozzle length of 8 mm.
<MFR>
MER was determined in accordance with ASTM D-1238 at
a given temperature under a load of 2.16 kg.

<Tm>



10

15

20

WO 2007/023996 PCT/JP2006/316816
75

Tm was regarded as thevtemperature’at the peak
positions of the maximum‘peak iﬁ the.endothermic éurve
determined by a.DSC.‘ Measuremeni was conducted by |
hééting the sample puf in an aluminum pah.at 10°C/min to
200°C, at which it waé»held ﬁor 5 minutes, then cooling
iﬁ at 20°C/min to room temperature, and heating it agaiﬁ

at 10°C/min, thereby determining the endothermic curve.

3. Physical properties of propylene based résinv
composition
< Modulus in Tension (YM)>

The modulus in tension was determined in accordance

"with JIS K6301 using a JIS No. 3 dumbbell under the

conditions of a span of 30 mm, a'tensile sbeed; 30 mm/min
and temperature of 23°C

<Izod Impact Strength (IZ)>

The Izéd impact strehgth was determined ‘in
accordance with ASTM‘D25§ under the condition of'b°c by
using the test specimen haﬁing a thickness of 6 mm
(notched later)L

<Transparency (Haze)>

The transpargncy was measured using a digital haze
meter (Model NDH-20D manufactured by NIPPON DENSYOKU'

INDUSTRY Co., Ltd.) with the test specimen having a
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thi?kness of 1 mm.

<Whitening Resistanée>

The whiteﬁing resistancéf was measured using a
diéital turbidimetef (Model NDH—ZOD‘bmanufactured 'by‘
NIPPON DENSYOKU INDUSTRY Co.{ Ltd.) with respeCt to haze
Vélues ;fter heating the test specimeh having a thicknéés
of 1 ‘mmt ét 121°C for 20 minutes. |

'<Elongation Set>

A load was‘applied to a 1 mmt'thick‘dumbbell biece
having a shape with a length of 50 mm, a.length between
marked_ lines (LO) _of 30 mm and a width of 5 mm at a

distance between chucks of 30 mm and a tensile speed of

30 mm/min to give 100% set (distance between chucks of 60

mm) and hold for 10 minutes. Then, a length (L; mm)

between marked lines at 10 minutes after removing  the

load was measured.’ Elongation set was obtained as
follows:
Elongation Set (%) = [(L - LO)/LO] x 100

[Heat Resistance (TMA)]
TMA curve Qas measured in accordaﬁce with'JIS K7196
using a test specimen having a thickness of 1 mm with a
needle of 1.8 mm$ under the conditions of a pressure of 2
kg/cm® and an increasing temperature rate of 5°C/min, and

needle penetration temperature was determined from the
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TMA‘curve,

[Preparatién Example 1]

Olefin based block copolymer (B)

To a 1000 mL éapacityl glass auﬁoclavé 'thQroughly
pﬁrged with nitrogen, 800 mL of toluene was infroduqed,
and the iiquid phase and the gas phase were saturated
witH a mixing gas of éthylene/nitrogen (ethylene: 30 L/h,
ﬁitrogen: 70 ‘L/h). | Thereafter, ethylene and nitfogen
feéds were stopped and 15 mmol (in. terms of aluminum
atom)l of methyléluminoxane was . added while feeding

hitrdgen to the gas phase, and successively 0.15 mmol of

" the titanium compound (1) was added  to initiate-

polymerization. The reaction was conducted at 25°C for 5

minutes, and then a mixing gas of ethylene/butene

- (ethylene: 5 L/h, butene: 95 L/h) was circulated to the

ligquid phasenfor 50 minutes while’keeping the temperatﬁre

at 25°C. Ethylene and prppylene in the,liquid phasevwas
purged with nitrogen by feeding the nitrogen gas (100
L/h) .to the iiquid phase for 30 minutes aﬁd further
feeding the ethylene gas (100 L/h) to the liquid phase
for 2.5 minutes, and then 25 ml of methanol was édded'to
terminate the polymerization. After the polymerization

was completed, to the reaction product was added 5.0 ml
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of concentrated hydrochloric acid and a large amount of
methanol to precipitate‘a pélyﬁer in the whole amount.
Then, filtration was effected.‘:fhe resulting polymer was
dfied under reduced”pressure at  805C for 10 hours -to
obtain 11.2 g of a.-block qopolymer kb;Z) (PE—EBR—PE).
The weiéht average molecular weight (Mw) of thé obtaiﬂed
polymer wés 185,200 (in terms of PS); Mw/Mn thereof was
;;25) and the ethylene content in the‘polymer was 72 molsg.

Tben, thé'weighf avéraqe molecular weight of-the PE
segment’ was calCulated as follows. To a 1000 mL capacify

glass autoclave thoroughly purged with nitrogen, 800 mL

of toluene was introduced, and the liquid phase and the

"gas. phase were saturated with a 'nuxing gas of

ethylene/nitrogen (ethylene: 30 L/h, nitrogen: 70 L/h).

Thereafter, ethylene and nitrogen feeds' were stopped and

15 mmol (in terms of aluminum atom) of methylaluminoxane

‘was added while feeding nitrogen to the gas phase, and

successively 0.15 mmol of the titanium‘compound (l).was‘
added to initiate polymerization. The reaction was
condugted at 25°C for 5 minutes, and then 25 ml of
methanol was added to terminate the polymerization.
After the polymerization was completed, to the Eeaction
product was added 5.0 ml of concentrated hydrochloric

acid and a large amount of methanol to precipitate a
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poiymer in the .whole amount. Then, filtration was
effected. The resultind polymef was dried under reduced
pressure at 80°C for 10 hourseﬁo obtain PE. Mw ofvthe
obfained PE was 20,000.

Therefore, in the olefip biock cepelymer (b425, Mw
of each~PE segment was 20,000, Mw of the EBR segment Was
145,200 aﬁd the butene content was 36.mOl%.

<Olefin block»copelymer-(b44)>

Te a 1000 mL eapacity glase -autoclave thoroughly
purged with nitrogen, 800 mL of toluene was.introduced;
end the liguid phase and the gas ‘phase were.saturated

with .a mixing gas of ethylene/nitrogen (ethylene: 50 L/h,

nitrogen: 50 L/h). - Thereafter, ethylene and nitrogen

feeds were stopped and 15 mmol (in terms of aluminum

atom) of methylaluminoxane was added while feeding

‘nitrogen to the gas phase, and successively 0.15 mmol of

Vthe titanium compound (1) was added to initiate

polymerization. The reaction was conducted at 25°C for 5
minutes and 40 mL of hexene was added thereto, and then
ethylene (3 L/ﬁ) was circulated to the liquidlphase for
90 minutes while keeping. the temperature at 25°C.
Monomer in the liquid phase was purged with nitfogen by
feeding the nitrogen gas (100 L/h) to the liquid phase

for 30 minutes and further feeding the ethylene gas (100
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L/ﬁ) to the liquid phasé for 3.0 minutes, and then.25 ml
of methanol wés added to términate-the polymerization.
After the polymerization was éoﬁpleted, to the'reactiOn'
pféduct was added 5;0 ml of cthentrated hydrochloric
acid and a large amqunt'of n@thanol ﬁo precipitate a
pblymer‘ in the whble amount. Then, filtfation was
effected.._The resulting polymer'was4dried'under reduced -
preésure at 80°C for iO hours to obtain 11.5 g of a block

éopolymer (b-4) ({PE-EHR-PE) . Thé weight average

“molecular weight (Mw) of the obtained polymer was 196,000

(in terms of PS), Mw/Mn thereof was 1.30, and the
ethylene content in the polymer was 79 mol%;

Then, the wéight average molécular weighp of the PE.
éegment was calculated as follows. To é 1000 mL capacity

glass autoclave thoroughly purged with-nitrbgen, 800 mL

- of toluene was introduced, and the liquid phase and the

gas phase were saturated with a mixing gas of
ethylene/nitfogen (ethylene: 50 L/h, nitrogen: SO L/h);
Thereafter, ethylene and nitrogen'feeds were stopped gnd
15 mmol (in tefms of aluminum atom) of methylaluminoxane
was ‘added while feeding nitrogen to the gas phase, and
successively 0.15 mmol of thé titanium cOmpound (1) was
added to initiate polymerization. The reaction was

conducted at 25°C for 5 minutes, and then 25 ml of



10

15

/Niigﬂcb
: tBu

WO 2007/023996 PCT/JP2006/316816
81

methanol was added to terminate the polymerization.
After the polymerizatioﬁ was‘cempleted, to the reaction
product was added. 5.0 ml of eeencentrated'.hydrochleric
acid and a large amount of methanol té precipitate a
polymer in the whoie amoupt. Thee,, filtration was
effected. The resulting polymer was -dried under redqeed
pressure et 80°C for 10 hours to obfain PE. Mw of the -
obtained PE was 28,000.

Therefore, in tﬁe bleck_eopolymer (b-4), Mw ofieach
PE segments was 28,000, Mw of the EHR segment was 140,000

and the l-hexene content was 30 mol%.

F
F F

(1)

Properties of the olefin block copolymers (b-2) and

(b-4) obtained are shewn in Table 1.
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[Table 1]
b-2 b-4
Structure PE-EBR-PE PE-HER-PE
[B1-B2-B1'] _ ' ‘ a2
[B1 and B1' segments]
' Mw , Each 20,000 Each 28,000
a-olefin content (mol%) 0 ' 0
B2 segment :
“o-olefin 1-butene 1-hexene
Content (mol%) 36 30
[B1-B2-B1' as a whole] . . :
BB .methylene peak Present Present
Density (g/cm® 0.874 0.875
Mw ' 185,200 196,000
.Mw/Mn 1.25 1.3
Tg (°C) -68.2 -63
Tm (°C) 116.4 121
- Endothermic enthalpy 289 39.7
(mJ/mg) . :
(G's0°c)/(G'100°¢) 1.4 1.9
1.6 1.1

MFR (g/10 min)

[Preparation Example 2]

EthYlene copolymer (C) .

845 ml of hexane kept at 23°C was introduced to a 2-

liter capacity SUS autoclave equipped with a stirrer,

which was thoroughly.purged with nitrogen. 30 nl ofAl—
butene was added with rotéting the.agitator, while it was
cooled with'ice water, to the autoclave; Then, fhe inside
of the autoclave was heated to 60°C, and pressurized. with
ethylene to 8 kg/cm® (0.8 MPa) as the total pressure.
When the inside pressure reached 8 kg, 1.0 ﬁl of a 1.0

mM/ml decané solution of triisobutylaluminum (TIBA) was
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cafried by nitrogen into the autoclaye under pressure,
and then 0.3 mlef a toluene éoiution prepared beforehand
to contain 0.3‘mM.(in terms of Al) of'methylaluminoxahe
and 0.001 mM of rac—dimethylsilylene—bis[1—(2—methyl—4—
phenyl—indenyl)]zircohium - dichloride -'was carried by
nitrogeﬁ into the»autoclave under pressure, té initiéte
the polymérization.

Temperature in thé autoclave was controlled.at 60°C
and ethylene was directly fed to keép the pressure ih the
autoclave at 8 kg/cm? (0.8 MPa) for 30 minutes. Methanol
(5 ml) was pumped into the autoclave 30 minutes'after‘the

polymerization was initiated to terminate the

"polymerization, and -the pressure in the ~autoclave was

feleased to the. atmospheric pfessureL_ Then, 2 L of
acetone was added to the reaction solution wiﬁh stirring.
The solvent—contaiﬂing, rubbef ball-shaped polymer
thus brepared was dried under thefconaitions of_l30°C_$nd
600 torr forll3‘hours fo obtain 58 g of an ethyiené/l—
butene copolymer containing 16 mol% of l—butene.
Properties of the ethylene/l-butene copqumer (c-1)

obtained are shown in Table 2.
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[Table 2]
Copolymer : ' c;1
Kind of a-olefin | 1-butene
a-olefin content (mol%) | 16
Ethylene content (mol%) | - 84
| Density (g/cm®) , 0.872
[n]. 1 1.4
Mw/Mn |
" MFR (g/10 min) 41
MFR10o/MFR;
MT (g) | 05
| Tg(°C) - 59
Tm (°C) 56
400 x d - 250 99
Top/ oo - <0.01
B value | 1.03

<Propylene based bolymer (BA) >

The following polymer was used as -the propylene
based,polymér {A) .

lPropylene polymer (a-1): manufaétured by Mitsui
Chemicals, Inc.; F327D (MFR = 7 g/10 min, Tm = 139°C,

amount of n-decane-soluble component = 4.7% by weight,
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[ni = 1.4 dl/g,. Is of n-decane-insoluble component =
0.95) |

Propylene poiymer (a—2)f,.manufa¢turéd by Mifsui
c'hémicals, Inc.; J104W (MFR = 6 g/10 min, Tm = 162°C,
amount of n-decane—sbluble componént.é,l.7% by weight,

(nl = 1.2 dl/g, Is of n-decane-insoluble component =

0.95)

[Example 1]
To 30% by weight of the olefin block copolymer (b-2)
was added 70% by weight of the propylene polymer (a-1)

and the resulting mixture was melt-kneaded at 200°C using

a twin-screw extruder to obtain pellets. The pellets

obtained was subjected to an injection molding at a

cylinder temperature of 200°C and a mold temperature of -

- 40°C using an injection molding machine (Model - 55t,

'manufactured'by Toshiba Machine Co., Ltd.). The results

of theveﬁaluation of'physical properties of the peliets

obtained are shown in Table 3.

‘[Examples 2 to 5 and Comparative Examples 1 to 3]
Pellets were formed in the same manner as in Example
1 except that the kind and proportion of the polymer used

were changed as shown in Table 3. The results of the
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evaluation of physical properties ofvthe pellets obtained

are shown in Table 3.

[Table 3]

Ex. 1

Ex. 2

Ex. 3

Ex. 4

Ex. 5

Comp.

Ex. 1

Comp.

Comp.-
Ex. 3

Propylene
polymer

Ex. 2

(a-1)

70

60

60

60

(a-2)

15

15

15

B_Iock
elastomer

(b-2)

30

40

85

100

—(b-4)

40

85

- Ethylene
copolymer

(c-1)

40

85

Modulus in
Tension (YM)
(MPa)

570

450

420

78

59

340

49

IZ (0°C)
(J/m)

- 600

Not
broken

. Not
broken

Not

broken

Transparency
(Haze) (%)

52

48

45

Whitening
Resistance
(%)

60

55

51

85

Elongation
. Set (%)

25

Heat
Resistance
(TMA)

154

164

65

128
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' CLAIMS
1. A propylene based resin compositioh which
cbmprises:
5 [A] 1 to 99% by weight of a propylene based polymer

(A) (i)~having a melt flow rate (MFR:5230°C and a loadvof
2.16/kg) éf 0.1 to 400 g/10 min,'(ii).containing 0.01 to
3O%Aby weight of the éémponentvsoluble in.n—decane at
ﬁorma; temperéture having.an-intrinsibvviscosity [nl, as
10 measured in decalin at 135°C, of 0.2 to 10 dl/g, and
(iii) having pentad isotacticity (Is), as determined by
l3C—NMR_spectra analysis of the component inéoluble in n-
decane at normal temperéture, of 0.95 or more; and
(B] 99 to 1% by weight of an olefin based block
15 copolymer (B) éomprising polymer segments (Bli, (B1'") and
.'(B2) in which the polymer segments (Bl) and (Bl1') are
'éach independently-a polymer of at least one monomer
selected from the groﬁp cqnsisting of ethylene and a-
olefin having 3 to 20 carbon atoms.and are each
_ 20 independently a polymer segment of an efhylene based
polymer having (i) the ethylene content of 95 to 100 mol%
and (i1ii) a weilght average molecular weight (Mw) , as

measured by high temperature GPC, of 2,000 to 100,000;

and in which the polymer segment (B2) 1is a copolymer of
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ethylene and at least one selected from an a-olefin
having 3 to 20 carbon atoms aﬁd.is a polymer segment of
an ethylene/a—oiefin copolymer héving (iii) the éthyléne
content of 50 to 80 mol% and (iv) a weight average
molecular weight (Mw), as measured by ﬁigh temperature
GPC, of i0,000 to 300,000,

which olefin.block copolymer is é block copolymer
comprising a linear triblock structure of (B1l)-(B2)-(B1l"'")

and has (v) a peak assigned to BP methylene in its JL3C—

NMR spectrum, (vi) a glass transition temperature (Tg),

as measured by differential scanning calorimeter (DSC),

of -50°C or less,.(vii) an endothermic peak assigned to a

-meltihg point (Tm) of 105°C or more as measured by DSC,

(viii) a endothermic enthalpy, aS determined from a

melting peak area, as measured by DSC, in the range of 20

to 60 J/g, (ix) a density of 0.870 to 0.910 g/cm’, (x) a

‘melt flow rate (MFR: 190°C and a load of 2.16 kg) in the

range of 0.3 to 30 g/10 min, and (xi) a ratio ((G'50°C)
/(G"100°C)) of a storage elastic modulus at room
temperature‘(G'@°C) to a storage elastic modulﬁs-at
100°C (G'100°C), as determined by solid viscoelasticity
measurements, of 1.0 to 2.0 (wherein the total améunt of
the propylene based polymer (A) and the olefin based

block copolymer (B) is 100% by weight).
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2. The propylene HaSed reéin composition according
to claim 1, whiéh éomprises 40't§ 99% by weight of thé ‘
pfopylene based polyﬁer (A) and 60 to l%Aby weight of the
olefin based block copolymér‘(Bf (whereiﬁ the total
amount of the propylene based polymer- (A) and the oleﬁih
based bloék copolymer (B) is 100% by Qéight), and does

not substantially include an inorganic filler (D).

3. The propylene based resin composition
according to claim 1, which comprises 1% by weight or
more and less than 40% by weight of the pfdpylene basedv
polymer‘(A) and more than GQ% by weight and 99% by weight
or less of fhe olefin based block copol?mer (B) (whérein

the total amount of the propylene based polymer (A) and

‘the olefin based block copolymer (B) is 100% by‘weight).

4. The propylené based resin composition

‘according to claim 1, wherein the polymer segments (B1),

(B1l') and (B2) are obtained by polymerization in the
presence of a catalyst for olefin polymerization
comprising a transition metal compound represented by the

following formula (1):
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- (1)

wherein M! represents .a transition metal atom selected
from Groups 4 to 5 of the Periodic Table, m represents 1

or 2, R! represents an aromatic hydrocarbon group, an

aliphatic hydrocarbon group or an alicYclic hydrocarbon

group wherein in the case that R'' is a phenyl group, it
has at least one substituent which is selected from

heteroatoms and heteroatom-containing groups in at least

" one position of Positions 2 and 6, or it has at least one

substituent which is selected from a heteroatom excluding
a fluorine atom, a fluorine-containing group which

contains one carbon atom and two or less fluorine atoms,

"a fluorine-containing group which contains two or more,

carbon atoms and a group which coﬁtains a heterocatom
excludiné a fluorine atom, in at least one positioh of
Positions 3 to 5, when the location.of the carbon atom
which is bonded to the nitrogen is takén as Posifion 1,
and in the case that R! is an aromatic hydrocarbon group
other than a phenyl group, an aliphatic hydrocarbon group
or an alicyclic hydrocarbon group, it has at least one

substituent which is selected from heterocatoms and
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heferoatom—containing grdups; R? to R® represent
independently a'hydrogeﬂ atom} é halogen atom, a halogen-
containing groﬁb} é hydrocérbon,éroup, a hydrocarbon-
substituted silyl group, an oxygen—contéihing group, a
nitrogen-containing gfoup'or‘a sulfur—épntaining group,
which méy be the same or different from each other, Ré
representéla halogen atom, a haldgen—éontaining group, a
hydfocarbon group -or a hydrocarbon-substituted silyl
group, n is a‘number whiéh satisfies the valence of M, X
represents an oxygen atom, a hydrogen,atom,'a halogen,
atom,_a hydrocarbon group, an oxygen—containing'group, a

sulfur-containing group;,; a nitrogen-containing group, a

"boron-containing group, an aluminum-containing group, a

phosphorus—containing group, a halogen-containing group,

a heterocyclic compound residue, a silicon-containing

-group, a germanium~-containing group or a tin-containing

group, and in the case that n is 2 or more, the plural.

groups represented by‘X may be the same or different from

‘each other, and may be bonded to each other to form a

ring.

5. A molded product which comprises the propylene
based resin composition according to any one of claims 1

to 4.
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0. The molded-product according to claim 5,'
wherein the molded product is éh extrusion molded product

or an inflation molded product.

7. The molded product according to claim 5 or 6,

wherein the molded product is a film or sheet.

8.- The molded product according to any onerf.
10 claims 5 to 7, wherein the molded product is a molded

product for medical use.

9. The molded product according to any one of
claims 5 to 7, wherein the molded product is a molded

15 product for food packagingﬂ

10. A pfopyleﬁe based resin composition which
comprises: | |

[A] 1 to 99% by weight of.a propylene based polymer
A 20 (A) (1) having é melt flow rate (MFR: 230°C and‘a load of
2.16 kg) of 0.1 to 400 g/10 min, (ii) containing 0.01 to
30% by weight of the component soluble in,n—decané at

normal temperature having an intrinsic viscosity [n], as

measured in decalin at 135°C, of 0.2 to 10 dl/g, and
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(iii) having pentad isotactiéity (Is), as determinedvby
13C-NMR spectra analysis'of tﬁe éompoﬁent insoluble in n-
decane at normal temberature,-df.0.95 or more; and

[BB] 99 to 1% by weight of an olefin based block
copolymer (BB) comprising polymer segménts (Bl), (Bl').
and (B25 in which the polymer segments (Bl) and (Bl')Aére'
eachfindeéendentlyAa‘polymer of at leést}one monomer
selected from the-groﬁp-consisting of,ethyléne and o-
dlefin-having 3 to 20-carbon atoms and.are.each
independently a polymer segment of an ethyigne based .
polymer having (i) the ethylene contgnt of 95 tp 100 mol%
and (ii) a weight average‘molecular Weighﬁ'(Mw); as
measured by high.temperature GPC,‘ofIZ,OOO.to 100,000;
and in Which the polymer segment (B2) igAa copolymer of

ethylene and at least one selected from an o-olefin

‘having 3 to 20 carbon atoms and is a polymer segment of

‘an ethylene/d—olefin copolymef haVing {iii) the ethylene

content of 50.to'80 mol% and (iv) a weight average’
molecular weight (Mw), as measured.by,high temperature
GPC, of 10,000 fo 300,000,

which olefin block copolymer has (v) a peak assigned
to PP methylene in its '’C-NMR spectrum, (vi) a gléss
transition temperature (Tg), as measured by differential

scanning calorimeter (DSC), of -50°C or less, (vii) an
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enaothermic peak assigned to a melting pqint (Tm) of
105°C or more as measured by‘DSC, (viii) a endothermic
enfhalpy, as determined from a mélting peak area} as
measured by DSC, in the range of 20 to 60 J/g, (ix) a
density of 0.870 to Oﬂ910'g/§m3/ (x) a mélt-flow rate
(MFR: 1§O°C and a load of 2.16 kg) in the range of O.3lto
50 g/10 min, and (xi) a ratio ((G'w°é) / (G"100°C)) of a
stbfage'elastic'moaulﬁs at room temperatufe (G'50°C) to a
gtorage eléstic modulus at 100°C (G'i00°C), as deterﬁined
by solid viscoelasticity measurements, of 1.0 to 2.0
(wherein the total amount of the propylene based polymer

(A) and the olefin based block copolymer (BB) is 100% by

- weight) .

11. A molded product which comprises the propylene

.based resin composition according to claim 10.
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