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Description

Title of Invention:

POLYPROPYLENE RESIN COMPOSITION AND PRODUCTION METOD THEREOF,
BIAXIALLY STRETCHED FILM AND PRODUCTION METHOD THEREOF, AND
CAPACITOR FILM FOR FILM CAPACITOR

Technical Field
[0001]

The present invention relates to a polypropylessnr composition and a production
method thereof, a biaxially stretched film and aduction method thereof, and a capacitor film

for a film capacitor.

Background Art
[0002]

A biaxially stretched film including polypropylens widely used in an industrial film
and a food film. Such a biaxially stretched film mow increasingly demanded, and in
accordance with this, is required to be good inruskon property and appearance, low in
variation in thickness, and high in dynamic progsrand heat resistance.

[0003]

In addition, polypropylene has excellent stretghpmoperty and insulation property, and
voltage resistance, and thus is widely used inpaa#or film for a film capacitor. Since a film
capacitor is increasingly demanded mainly in tleéd8 of automotive and household appliances
and is also required to be further small in sizeajgacitor film to be used therefor is required not
only to be further enhanced in dielectric breakdomitage, but also to have good extrusion
property and appearance and to be low in variatiothickness, high in heat resistance, and
well-balanced in dynamic characteristics.

[0004]

Patent Literatures 1 to 7 each disclose a teckniglated to a film including

polypropylene.
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Citation List

Patent Literature

[0005]

Patent Literature 1: JP09-52917A
Patent Literature 2: JP2006-143975A
Patent Literature 3: JP2009-57473A
Patent Literature 4: JP08-73528A
Patent Literature 5: JP08-73529A
Patent Literature 6: JP2004-315582A
Patent Literature 7: JP2012-149171A

Summary of Invention
Technical Problem
[0006]

The films described in these literatures, howeaes,required to be further improved in
terms of extrusion property, appearance, variatiaickness, dynamic characteristics and heat
resistance.

[0007]

An object of the present invention is to providgalypropylene resin composition
which is good in extrusion property, which is gowdappearance and low in variation in
thickness when formed into a film, which is wellldbraced in dynamic characteristics, and which
has high heat resistance.

Solution to Problem
[0008]
The present invention provides the following [@][11].
[0009]
[1] A polypropylene resin composition satisfyirdgetfollowing requirements (1) to (3):
(1) a melt flow rate (MFR) measured under a lod@.@6 kg at 230C according to
ASTM D1238 is 1 to 10 g/10 min;
(2) a pentad isotactic fraction measured usfGgNMR is 0.930 or more; and
(3) Mz is 600000 to 1400000, and Mw/Mn is 6.5 #o0L
[0010]

[2] The polypropylene resin composition accordiad1], wherein the pentad isotactic
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fraction in the requirement (2) is 0.930 to 0.999.
[0011]

[3] The polypropylene resin composition accorditay [1] or [2], satisfying the
following requirement (4):

(4) Mz/Mw is 2.0 to 5.0.

[0012]

[4] The polypropylene resin composition accordingany of [1] to [3], satisfying the
following requirement (5):

(5) a relaxation time G'/G& determined from a storage elastic modulus G' at an
angular frequencw and a loss elastic modulus G" at an angular frecpe is 4 to 14 seconds
atw=0.01 rad/sec.

[0013]

[5] The polypropylene resin composition accordingany of [1] to [4], satisfying the
following requirement (6):

(6) an ash content is 50 ppm by mass or less.

[0014]

[6] The polypropylene resin composition accordingany of [1] to [5], satisfying the
following requirement (7):

(7) a chlorine content is 10 ppm by mass or less.

[0015]

[7] The polypropylene resin composition accordingany of [1] to [6], having been
treated with peroxide.
[0016]

[8] A method for producing the polypropylene resomposition according to any of [1]
to [6], including treating a raw material of thelygropylene resin composition with peroxide.
[0017]

[9] A biaxially stretched film obtained by stretoch the polypropylene resin
composition according to any of [1] to [7] at aesth area ratio (longitudinal transverse) of 30
to 80 times.

[0018]

[10] A method for producing a biaxially stretchditin, including stretching the
polypropylene resin composition according to any [bf to [7] at a stretch area ratio
(longitudinalx transverse) of 30 to 80 times.

[0019]
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[11] A capacitor film for a film capacitor, inclutgy the polypropylene resin composition
according to any of [1] to [7].

Advantageous Effect of Invention
[0020]

The present invention can provide a polypropylessen composition which is good in
extrusion property, which is good in appearance landin variation in thickness when formed
into a film, which is well-balanced in dynamic chaieristics, and which has high heat

resistance.

Description of Embodiments
[0021]

[Polypropylene resin composition]

The polypropylene resin composition accordingte present invention satisfies the
following requirements (1) to (3). The polypropyge resin composition according to the
present invention satisfies the following requirense(1) to (3), and thus is good in extrusion
property, is good in appearance and low in vanmmatiothickness when formed into a film, has
well-balanced dynamic characteristics, and has hagit resistance. That is, the polypropylene
resin composition according to the present invenisoexcellent in film formability, mechanical
properties and heat resistance. In addition, thigppopylene resin composition preferably
satisfies the following requirements (4) to (7).

[0022]

(Requirement (1))

The melt flow rate (MFR) measured under a load®.d6 kg at 230C according to
ASTM D1238, of the polypropylene resin compositamtording to the present invention, is 1 to
10 g/10 min, preferably 1.5 to 8.0 g/10 min, morefgrably 2.0 to 5.0 g/10 min, further
preferably 2.5 to 4.5 g/10 min. When the MFR ighim the range from 1 to 10 g/10 min,
extrudability and stretchability are favorable. e other hand, if the MFR is less than 1 g/10
min, the resin pressure in molding increases teethemake film molding difficult and to cause
stretching not to be easy. In addition, if the MiBRmore than 10 g/10 min, breakage easily
occurs in film stretching. Such breakage is cagr&d to be caused by a poor stretching stress.
[0023]

(Requirement (2))

The isotactic pentad fraction (mmmm fraction) meed using®*C-NMR of the
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polypropylene resin composition according to thespnt invention is 0.930 or more, preferably
0.930 to 0.999, more preferably 0.940 to 0.995thkr preferably 0.950 to 0.990, particularly
preferably 0.960 to 0.985. If the mmmm fractiomeiss than 0.930, crystallinity is low, thereby
not imparting desired dynamic properties. In addita capacitor film for a film capacitor,
having a high dielectric breakdown voltage, is olotained. The reason for this is presumed as
follows: the mmmm fraction is low and therefore anorphous portion to which electricity is
easily conducted exists in large numbers. On therchand, the mmmm fraction is 0.999 or
less, thereby enabling to suppress the occurreheevoid in stretching, and easily imparting
desired dynamic properties.

[0024]

Herein, the mmmm fraction is the value definedtbg attribution described in A.
zambelli et al., Macromolecules, 8, 687 (1975), aspresents the ratio of an isotactic chain
linkage present as a pentad unit in a moleculenclmaeasured usinfC-NMR.  Specifically,
the mmmm fraction is represented by the followiogrfula.

[0025]

mmmm fraction = (peak area at 21.7 ppm)/(peak ard® to 23 ppm).
[0026]

(Requirement (3))

Mz measured using GPC (gel permeation chromatbgjapccording to a method
described below is referred to as "z average mtdesveight”, and provides information on a
region in which the molecular weight is higher thdw (weight average molecular weight).
The Mz of the polypropylene resin composition adany to the present invention is 600000 to
1400000, preferably 700000 to 1400000, more prbfei@00000 to 1350000, further preferably
950000 to 1350000. When the Mz is within the rafigen 600000 to 1400000, extrudability
and raw roll formability are favorable. If the Nizless than 600000, the viscosity of the resin
is poor to cause necking in molding, and a rawcalinot be molded. In addition, if the Mz is
more than 1400000, a reduction in the amount alusiin is observed in extrusion molding, the
appearance of a raw roll is inferior, and as alteawood stretched film cannot be obtained.
[0027]

In addition, the ratio (Mw/Mn) of Mw and Mn (numbaverage molecular weight),
representing the molecular weight distributionled polypropylene resin composition according
to the present invention, is 6.5 to 14.0, prefer&hb to 12.0, more preferably 6.8 to 10.0, further
preferably 7.0 to 8.0. When the Mw/Mn is withiretrange from 6.5 to 14.0, stretchability is
favorable. If the Mw/Mn is less than 6.5, a filmuing good thickness accuracy is not obtained.
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In addition, if the Mw/Mn is more than 14.0, thdfelience in viscosity in the resin is large, and
breakage easily occurs in stretching of a sheet.adtition, the remaining stress after stretching
becomes higher, resulting in an increase in heanlsge rate. Herein, Mz, Mw and Mn are

values measured by methods described below.

[0028]

(Requirement (4))

The ratio (Mz/Mw) of Mz and Mw of the polypropylemesin composition according to
the present invention is preferably 2.0 to 5.0, eaneferably 2.5 to 4.5, further preferably 3.0 to
4.0. The Mz/Mw is 2.0 or more, thereby impartingod stretchability. In addition, the
Mz/Mw is 5.0 or less, thereby providing a stretchigémh good in extrusion property, raw roll
appearance and thickness accuracy.

[0029]

(Requirement (5))

When the polypropylene resin composition accordinthe present invention is formed
into a film according to a method described belo aubjected to viscoelasticity measurement
under the conditions described below, the relaratime G'/G"to (1) determined from the
storage elastic modulus G' at an angular frequensy0.01 rad/sec and the loss elastic modulus
G" at angular frequenay = 0.01 rad/sec is preferably 4 to 14 seconds, mgterably 5 to 13
seconds, further preferably 6 to 12 seconds. @€laxation time G'/G'W is 4 seconds or more,
to thereby allow the viscosity of the resin to béfisient, hardly cause necking in molding, and
allow a raw roll to be easily molded. In additidhe relaxation time G'/Gi is 14 seconds or
less, to thereby allow the amount of extrusionxtriesion molding to be sufficient, allow a raw
roll to have superior appearance, and provide a gtretched film. In particular, in the present
invention, the relaxation time G'/@J/(t) is within the range from 4 to 14 seconds and the
requirements (1) to (3) are satisfied, thereby Bng@lio provide a stretched film good in film
formability, excellent in electric characteristi@d dynamic characteristics, and good in
thickness accuracy. Herein, the relaxation tim&'@&p is a value measured by a method
described below.

[0030]

(Requirement (6))

The ash content of the polypropylene resin contiposiaccording to the present
invention is preferably 50 ppm by mass or less,anqeferably 40 ppm by mass or less, further
preferably 30 ppm by mass or less, particularlyfgrebly 25 ppm by mass or less. The ash

content is 50 ppm by mass or less, to thereby geoaicapacitor film for a film capacitor, having
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a high dielectric breakdown voltage. The reasantlics is presumed as follows: a high ash
content easily causes formation of a void, and tirassan influence on the breakdown withstand
voltage. Herein, the lower limit of the ash cont&n not particularly limited, and the ash
content is preferably lower. In addition, the agintent is a value measured by a method
described below.

[0031]

(Requirement (7))

The chlorine content of the polypropylene resimposition according to the present
invention is preferably 10 ppm by mass or less,armeferably 7 ppm by mass or less, further
preferably 5 ppm by mass or less, particularly gnedfly 2 ppm by mass or less. The chlorine
content is 10 ppm by mass or less, to thereby geoaicapacitor film for a film capacitor, having
a high dielectric breakdown voltage. The reasantlics is presumed as follows: chlorine is
converted into hydrochloric acid to gradually degtpolypropylene, thereby having an influence
on the breakdown withstand voltage in use for glpariod. Herein, the lower limit of the
chlorine content is not particularly limited, andetchlorine content is preferably lower. In
addition, the chlorine content is a value measbred method described below.

[0032]

The polypropylene resin composition according e present invention preferably
includes 80% by mass or more, more preferably 9§%nass or more, further preferably 95%
by mass or more of polypropylene. The polypropgleasin composition according to the
present invention may also be made of polypropylene
[0033]

[Method for producing polypropylene resin compiosi}

The method for producing the polypropylene resimposition according to the present
invention is not particularly limited as long asthequirements (1) to (3) are satisfied. The
production method, however, preferably includesting a raw material of the polypropylene
resin composition with peroxide. That is, the pobpylene resin composition according to the
present invention is preferably treated with pedexi Hereinafter, the polypropylene resin
composition before a treatment with peroxide iggiestied as a "polypropylene raw material”.
[0034]

(Method for producing polypropylene raw material)

The method for producing the polypropylene rawemnat is not particularly limited,
and a method is preferably used in which propyien@lymerized in the presence of an olefin

polymerization catalyst including a solid titaniuwatalyst component. Examples of the solid
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titanium catalyst component include a catalystudaeig (I) a solid titanium catalyst component
containing magnesium, titanium, halogen and an tmeecdonor, (I) an organometallic
compound catalyst component, and (Ill) an orgaimmsilcompound catalyst component typified
by alkoxysilane and an electron donor typified tgpacified polyether compound.

[0035]

The solid titanium catalyst component (I) can beppred by bringing a magnesium
compound (a-1), a titanium compound (a-2) and aoctein donor (a-3) into contact with one
another. Examples of the magnesium compound (@ft)include a magnesium compound
having reducibility, such as a magnesium compouadny a magnesium-carbon bond or a
magnesium-hydrogen bond, and a magnesium compoonhtiaving reducibility, typified by
such as halogenated magnesium, alkoxy magnesiudehallyloxy magnesium halide, alkoxy
magnesium, allyloxy magnesium, and magnesium cgthtex These may be used singly or in
combinations of two or more thereof.

[0036]

As the titanium compound (a-2), for example, aatetlent titanium compound

represented by the following formula (A) is preftdyaused.
[0037]

Ti(OR)gX 44 (A)

In formula (A), R is a hydrocarbon group,’¥s a halogen atom, and0g < 4.
[0038]

Specific examples include tetrahalogenated titanguch as TiG| TiBr, and Til;
trihalogenated alkoxy titanium such as Ti(OfEls, Ti(OCHs)Cls, Ti(O-n-CyHo)Cls,
Ti(OC;Hs)Brs and Ti(O-iso-GHg)Br3; dihalogenated dialkoxy titanium such as Ti(QE8l,,
Ti(OCzH5)Cly, Ti(O-n-CGHg).Cl, and Ti(OGHs).Br2; monohalogenated trialkoxy titanium such
as Ti(OCH)3CI, Ti(OCHs)sCl, Ti(O-n-CGHg)sCl and Ti(OGHs)sBr; and tetraalkoxy titanium
such as Ti(OCHh)4, Ti(OCHs)s, Ti(O-n-GHg)s, Ti(O-iso-CHg)s and Ti(O-2-ethylhexyl)
These may be used singly or in combinations ofdwmore thereof.

[0039]

Examples of the electron donor (a-3) include abdtophenol, ketone, aldehyde, ester of
organic acid or inorganic acid, organic acid halieliaer, acid amide, acid anhydride, ammonia,
amine, nitrile, isocyanate, a nitrogen-containinglic compound, and an oxygen-containing
cyclic compound. Among them, preferable examplasa aclude an aromatic polyester
compound typified by phthalic acid ester, aliphgtalyester typified by succinic acid ester

having a substituent, alicyclic polyester, and ptigr. These compounds may be used in
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[0040]

The electron donor (a-3) is preferably a cycliteesompound represented by the
following formula (1). A cyclic ester compound repented by the following formula (2) may

also be included.

[0041]
[Formula 1]
R RZ
R'0O0OC R
~h_ 3
Re/  \_F
yd
R—>Cb Cc3—R
C
R/ \R
n4 ... (1)
[0042]

In formula (1), n is an integer of 5 to 10. EadtR? and R independently is COOR
or R, and at least one of Rnd R is COOR. A single bond (excluding a*C® bond, and a
C2C" bond in the case where’ & R) in the cyclic backbone may be replaced wittouble
bond.
[0043]

Each R independently is a monovalent hydrocarbon growinigal to 20 carbon atoms.
Each of a plurality of R's independently is an atoma group selected from a hydrogen atom, a
hydrocarbon group having 1 to 20 carbon atoms)@gka atom, a nitrogen-containing group, an
oxygen-containing group, a phosphorus-containingugy a halogen-containing group and a
silicon-containing group. While R's may be mutydlbnded to form a ring, at least one R is
not a hydrogen atom. A double bond may also blediec! in the backbone of the ring formed
by mutual bonding of R's, and when the backbortd@®fing includes two or more®€ to which
COOR! is bonded, the number of carbon atoms forming#ekbone of the ring is 5 to 10.
[0044]

[Formula 2]
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H R4

R1OOC\CL_(L L
H

/[ \ R
Ak el
C
/\
H H
n4 -
In formula (2), n is an integer of 5 to 10. EadiR* and R independently is COOR
or a hydrogen atom, and at least one dfaRd R is COOR. Each R independently is a

5

H
e (2)

[0045]

monovalent hydrocarbon group having 1 to 20 cadtoms. A single bond (excluding &C*
bond) in the cyclic backbone may be replaced witlo@ble bond.
[0046]

In the formula (1), all bonds between carbon atdamsthe cyclic backbone are
preferably single bonds. Among the cyclic estempounds represented by formula (1),

diisobutyl 3,6-dimethylcyclohexane-1,2-dicarboxglat di-n-hexyl
3,6-dimethylcyclohexane-1,2-dicarboxylate, di-n-octyl
3,6-dimethylcyclohexane-1,2-dicarboxylate, diisobutyl
3-methyl-6-ethylcyclohexane-1,2-dicarboxylate, ehexyl
3-methyl-6-ethylcyclohexane-1,2-dicarboxylate, ehatyl
3-methyl-6-ethylcyclohexane-1,2-dicarboxylate, alistyl
3-methyl-6-n-propylcyclohexane-1,2-dicarboxylate, i-nehexyl
3-methyl-6-n-propylcyclohexane-1,2-dicarboxylate, I-nebctyl
3-methyl-6-n-propylcyclohexane-1,2-dicarboxylate, lisabutyl

3,6-diethylcyclohexane-1,2-dicarboxylate, di-n-hegy6-diethylcyclohexane-1,2-dicarboxylate,
and di-n-octyl 3,6-diethylcyclohexane-1,2-dicarblatg are particularly preferable.
[0047]

Among the  compounds represented by formula  (2), isoblutyl
cyclohexane-1,2-dicarboxylate, dihexyl cyclohexarzdicarboxylate, diheptyl
cyclohexane-1,2-dicarboxylate, dioctyl cyclohexdn2-dicarboxylate, and di-2-ethylhexyl
cyclohexane-1,2-dicarboxylate are particularly erable.

[0048]
When the magnesium compound (a-1), the titaniumpound (a-2) and the electron

donor (a-3) described above are brought into contébh one another, other reaction agent such
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as silicon, phosphorus, or aluminum may co-exisd, @ carrier-supported solid titanium catalyst
component (I) can also be prepared by using aetarri
[0049]

The solid titanium catalyst component (I) can beppred by adopting any method
including a known method. Examples include théofeing methods (1) to (4).

(1) A method in which a solution of an adduct afcadlol, a metal acid ester or the like with the
magnesium compound (a-1) in hydrocarbon is broumgot contact with and reacted with the

titanium compound (a-2) after or while being brougtio contact with and reacted with the

titanium compound (a-2) and an organometallic cammpldo precipitate a solid.

(2) A method in which the magnesium compound (afij alcohol, ester or the like, and a solid
adduct are brought into contact with and reacteth whe titanium compound (a-2) and an

organometallic compound, and thereafter brouglat @intact with and reacted with the titanium

compound (a-2).

(3) A method in which the titanium compound (a-2yl ahe electron donor (a-3) are brought into
contact with and reacted with a contact productaof inorganic carrier and the organic

magnesium compound (a-1). Here, the contact ptathay be brought into contact with and

reacted with a halogen-containing compound andi@rganometallic compound in advance.

(4) Any of the above methods, including being perfed under the coexistence with an aromatic
halogenated hydrocarbon or the like.

[0050]

The organometallic compound catalyst componentiglipreferably one including a
metal selected from Group 1, Group 2 and GroumliBe periodic table, and specific examples
thereof can include organoaluminum compounds repted by the following formulae (B-1) to
(B-3), a complex alkyl compound of any metal of Gyd and aluminum, and an organometallic
compound of any metal of Group II.

[0051]

An organoaluminum compound (b-1) represented by

RmAl (OR®)HpX (B-1)

(wherein R and R are a hydrocarbon group having 1 to 15 carbon sitgreferably 1 to 4
carbon atoms, and these may be the same as aediffeom each other; X represents a halogen
atom,0<ne3,0sn<3,kp<3,0kg<3,andm+r+p+qg=3).

[0052]

A complex alkylated product (b-2) of any metalGoup 1 and aluminum, represented

by
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M*AIR; (B-2)
(wherein M is Li, Na or K, and Ris the same as above.).
[0053]

A dialkyl compound (b-3) of any metal of Group 2Group 13, represented by

R’R*M? (B-3)
(wherein K and R are the same as above, anti%Mg, Zn or Cd.).
[0054]

Examples of the organoaluminum compound (b-1)icelude a compound represented
by R'mAl (OR®)5., (where R and R are the same as above, and preferably<id < 3.), a
compound represented by RIX 5., (where R is the same as above, X is halogen, and 0 < m <
3.), a compound represented byRIH 3. (where R is the same as above, and preferabtyn2
< 3.), and a compound represented By (OR®),X, (where R and R are the same as above,
Xis halogen,and 0 <m3,0<r<3,0sq<3andm+r+q=3.).
[0055]

Specific examples of the organosilicon compounlgst component (l11) include an
organic silicon compound represented by the folimaformula (C).
[0056]

SIRR'% (OR")3.4 (C)
(in formula (C), d represents 0, 1 or 2, iRpresents a group selected from the group camgpist
of a cyclopentyl group, a cyclohexyl group, a cyantenyl group, a cyclopentadienyl group, an
alkyl group, a dialkylamino group and derivativéereof, and B and R* each represent a
hydrocarbon group.)

In formula (C), R preferably is a bulky substituent, for exampleyelopentyl group or
a derivative thereof, such as a cyclopentyl growap, 2-methylcyclopentyl group, a
3-methylcyclopentyl group, a 2-ethylcyclopentyl gpo a 3-propylcyclopentyl group, a
3-isopropylcyclopentyl group, a 3-butylcyclopentioup, a 3-tert-butylcyclopentyl group, a
2,2-dimethylcyclopentyl group, a 2,3-dimethylcyabmpyl group, a 2,5-dimethylcyclopentyl
group, a 2,2,5-trimethylcyclopentyl group, a 2.3st&tramethylcyclopentyl group, a
2,2,5,5-tetramethylcyclopentyl group, a 1-cycloptrbpyl group or a
1-methyl-1-cyclopentylethyl group; a cyclohexyl gm or a derivative thereof, such as a
cyclohexyl group, a 2-methylcyclohexyl group, a 8thylcyclohexyl group, a
4-methylcyclohexyl group, a 2-ethylcyclohexyl groum 3-ethylcyclohexyl group, a
4-ethylcyclohexyl group, a 3-propylcyclohexyl groum 3-isopropylcyclohexyl group, a
3-butylcyclohexyl group, a 3-tert-butylcyclohexylrogip, a 4-propylcyclohexyl group, a
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4-isopropylcyclohexyl group, a 4-butylcyclohexylogp, a 4-tert-butylcyclohexyl group, a
2,2-dimethylcyclohexyl group, a 2,3-dimethylcyclallegroup, a 2,5-dimethylcyclohexyl group,
a 2,6-dimethylcyclohexyl group, a 2,2,5-trimethydimhexyl group, a
2,3,4,5-tetramethylcyclohexyl group, a 2,2,55aetethylcyclohexyl group, a
2,3,4,5,6-pentamethylcyclohexyl group, a 1-cyclofesopyl group or a
1-methyl-1-cyclohexylethyl group; a cyclopentenybgp or a derivative thereof, such as a
cyclopentenyl group, a 2-cyclopentenyl group, a y8apentenyl group, a
2-methyl-1-cyclopentenyl group, a 2-methyl-3-cyadapenyl group, a 3-methyl-3-cyclopentenyl
group, a 2-ethyl-3-cyclopentenyl group, a 2,2-dimgeB-cyclopentenyl group, a
2,5-dimethyl-3-cyclopentenyl group, a 2,3,4,5-tetedhyl-3-cyclopentenyl group or a
2,2,5,5-tetramethyl-3-cyclopentenyl group; a cyelojadienyl group or a derivative thereof,
such as a 1,3-cyclopentadienyl group, a 2,4-cycitgakenyl group, 1,4-cyclopentadienyl group,
a 2-methyl-1,3-cyclopentadienyl group, a 2-methyl-@yclopentadienyl group, a
3-methyl-2,4-cyclopentadienyl group, a 2-ethyl-2ytiopentadienyl group, a
2,2-dimethyl-2,4-cyclopentadienyl group, a 2,3-diny&2,4-cyclopentadienyl group, a
2,5-dimethyl-2,4-cyclopentadienyl group or a 2 3;tetramethyl-2,4-cyclopentadienyl group; an
alkyl group such as an isopropyl group, a tert-bgtgup or a sec-butyl group; or a dialkylamino
group such as a dimethylamino group, a diethylamimaip or a dibutylamino group. °Riore
preferably is a cyclopentyl group, a cyclohexylypamr an isopropyl group, further preferably a
cyclopentyl group.

[0057]

In addition, specific examples of the hydrocartwoup as each of R and R' in
formula (C) can include, in addition to the aboubdtituents, a hydrocarbon group such as an
alkyl group, a cycloalkyl group, an aryl group, aaadl aralkyl group. When two or more of
R'%s or R"s are present,'®s or R"s may be the same as or different from each osimet,R°
and R' may be the same as or different from each otheraddition, in formula (C), Rand R°
may also be crosslinked via an alkylene group elliie.

[0058]
Specific examples of the organic silicon compouedresented by formula (C) can

include trialkoxysilanes such as diethylaminotretysilane, cyclopentyltrimethoxysilane,

2-methylcyclopentyltrimethoxysilane, 2,3-dimethytbypentyltrimethoxysilane,
2,5-dimethylcyclopentyltrimethoxysilane, cyclopéirigthoxysilane,
cyclopentenyltrimethoxysilane, 3-cyclopentenyltrihmexysilane,

2,4-cyclopentadienyltrimethoxysilane and cyclohéxylethoxysilane; dialkoxysilanes such as
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diisopropyldimethoxysilane, tert-butylethyldimetlysdane,
cyclopentyltert-butyldimethoxysilane, cyclohexylmayldimethoxysilane,
bis(diethylamino)dimethoxysilane, dicyclopentyldittnexysilane,
bis(2-methylcyclopentyl)dimethoxysilane, bis(3-tbttylcyclopentyl)dimethoxysilane,
bis(2,3-dimethylcyclopentyl)dimethoxysilane, biglimethylcyclopentyl)dimethoxysilane,
dicyclopentyldiethoxysilane, dicyclopentenyldimetksilane,
di(3-cyclopentenyl)dimethoxysilane, bis(2,5-dimédtBycyclopentenyl)dimethoxysilane,

di-2,4-cyclopentadienyldimethoxysilane, bis(2,5-dttyl-2,4-cyclopentadienyl)dimethoxysilane,
bis(1-methyl-1-cyclopentylethyl)dimethoxysilane, ctypentylcyclopentenyldimethoxysilane,
cyclopentylcyclopentadienyldimethoxysilane,  cyclofaglienylindenyldimethoxysilane  and
dicyclohexyldimethoxysilane; and monoalkoxysilanegch as tricyclopentylmethoxysilane,

tricyclopentenylmethoxysilane, tricyclopentadiengtimoxysilane, tricyclopentylethoxysilane,

dicyclopentylmethylmethoxysilane, dicyclopentyldthgthoxysilane,
dicyclopentylmethylethoxysilane, cyclopentyldimdthgthoxysilane,
cyclopentyldiethylmethoxysilane, cyclopentyldimd#thoxysilane,

bis(2,5-dimethylcyclopentyl)cyclopentylmethoxysig&n
dicyclopentylcyclopentenylmethoxysilane, dicyclopdeyclopentadienylmethoxysilane and

tricyclohexylmethoxysilane. Among them, diisoprtipsnethoxysilane,
tert-butylethyldimethoxysilane, cyclopentyltert-platimethoxysilane,
cyclohexylisobutyldimethoxysilane, bisdiethylamimmoethoxysilane,

diethylaminotriethoxysilane, dicyclopentyldimethadgne, and the like are preferable because
of allowing stereoregularity of polypropylene to bdigh, and among them,
dicyclopentyldimethoxysilane is particularly predbte. These compounds can be used singly
or in combinations of two or more thereof.

[0059]

In the case where the catalyst including the swiashium catalyst component (1), the
organometallic compound catalyst component (lI) &nmel organosilicon compound catalyst
component (Ill) described above is used to perfopanlymerization of propylene,
pre-polymerization can also be performed in advandéne pre-polymerization is to polymerize
an olefin in the presence of the solid titaniumabat component (l), the organometallic
compound catalyst component (Il) and if necessdwy organosilicon compound catalyst
component (III).

[0060]

As the olefin to be pre-polymerized, for examme,a-olefin having 2 to 8 carbon
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atoms can be used. Specifically, a linear olefichsas ethylene, propylene, 1-butene or
1-octene; an olefin having a branched structureh) &1s 3-methyl-1-butene, 3-methyl-1-pentene,
3-ethyl-1-pentene, 4-methyl-1-pentene, 4-methykeme, 4,4-dimethyl-1-hexene,
4,4-dimethyl-1-pentene, 4-ethyl-1-hexene or 3-efliflexene, or the like can be used. These
can also be copolymerized. A bulky olefin such3asethyl-1-butene or 3-methyl-1-pentene
may be preferably used for the purpose of enhandhey degree of crystallization of
polypropylene to be obtained.

[0061]

The pre-polymerization is preferably performedtisat 0.1 to 1000 g, preferably 0.3 to
500 g of a polymer is produced per gram of thedstlanium catalyst component (1). If the
amount to be pre-polymerized is too large, the petidn efficiency of a polymer in the main
polymerization may be deteriorated. In the pregp@rization, the catalyst can be used in a
considerably higher concentration than the catatgstcentration in the system of the main
polymerization.

[0062]

In the main polymerization, the solid titanium agst component (I) (or
pre-polymerization catalyst) is preferably usecamamount of 0.0001 to 50 mmol, preferably
0.001 to 10 mmol in terms of a titanium atom péerliof the polymerization volume. The
organometallic compound catalyst component (IPrsferably used in an amount of 1 to 2000
mol, preferably 2 to 500 mol, as the amount of datnom based on 1 mol of a titanium atom
in the polymerization system. The organosilicormpound catalyst component (Ill) is
preferably used in an amount of 0.001 to 50 madfgably 0.01 to 20 mol per mol of a metal
atom of the organometallic compound catalyst corepo(il).

[0063]

The polymerizations may be performed by any metHod example, a gas phase
polymerization method, or a liquid phase polymdr@a method such as a solution
polymerization method or a suspension polymeripatiethod, and each stage thereof may be
performed by a separate method. In addition, thignperizations may be performed by any
method such as a continuous method or a semi-canttnmethod, and each stage thereof may
be divided and performed in a plurality of polynzation tanks, for example, 2 to 10
polymerization tanks.

[0064]
An inert hydrocarbon or liquid propylene may bediss a polymerization medium. In

addition, polymerization conditions of each stageappropriately selected within the following
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ranges: the polymerization temperature is in thegeafrom -50 to + 20, preferably 20 to
10C°C, and the polymerization pressure is within thegeafrom ordinary pressure to 10 MPa
(gauge pressure), preferably 0.2 to 5 MPa (gaugsspre).

[0065]

After termination of the polymerizations, a paglatment step such as a known catalyst
deactivation treatment step, a catalyst residueovainstep, and a drying step is, if necessary,
performed to thereby provide polypropylene as a gmw As the solid titanium catalyst
component (1), for example, any catalyst disclosedP2723137B, JP2776914B, International
Publication No. WO2006/77945, International Pulilma No. WO2008/10459, JP04-218507A,
JP2774160B, International Publication No. WO200865 JP2011-256278A, JP2009-57473A,
and the like can also be used.

[0066]

(Treatment of polypropylene raw material with pede)

In the present specification, the treatment wiettogide refers to treating of the
polypropylene raw material with peroxide. In aduht the polypropylene raw material may be
mixed with peroxide, and granulated. For exampleen a powder of the polypropylene raw
material is granulated by an extruder, organic yideoor the like can be compounded therewith
to cleave the molecular chain of polypropylene,rébg adjusting the molecular weight
(viscosity).

[0067]

Examples of the organic peroxide include dialkgtqxides such as di-t-butyl peroxide,
t-butylcumyl peroxide, dicumyl peroxide, 2,5-dimgt2,5-di(t-butylperoxy)hexane and
2,5-dimethyl-2,5-di(t-butylperoxy)hexyne-3; peroxgsters such as t-butylperoxy acetate,
t-butylperoxy benzoate, t-butylperoxy isopropyl lmamate,
2,5-dimethyl-2,5-di(benzoylperoxy)hexane and 2ethyl-2,5-di(benzoylperoxy)hexyne-3;
diacylperoxides such as benzoyl peroxide; and tpehaxides such as diisopropylbenzene
hydroperoxide and 2,5-dimethyl-2,5-di(hydroperoxe®ane. These may be used singly or in
combinations of two or more thereof.

[0068]

The amount of the organic peroxide to be compodnsig@referably 0.001 to 0.2 parts
by mass, more preferably 0.002 to 0.1 parts by pfasther preferably 0.002 to 0.05 parts by
mass based on 100 parts by mass of the polyprapylaw material. The amount to be
compounded is 0.001 to 0.2 parts by mass, to the¥ehble to properly treat the polypropylene

raw material, easily providing desired polypropygen
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[0069]

The temperature in the treatment with the orgaeioxide is preferably 220 to 29D.
The temperature is within the above range, to theemable to properly treat the polypropylene
raw material with peroxide, easily providing dedipolypropylene.

[0070]

The method for producing a pellet including thdypoopylene resin composition
according to the present invention is not partidylamited as long as a common granulation
method is adopted. For example, the pellet isiobth by compounding a predetermined
amount of peroxide, together with other additiveatpowder of the polypropylene raw material,
and granulating the resultant by using a uniaxiabiaxial extruder at a resin temperature
ranging from 220C to 290C.

[0071]

(Additive)

The polypropylene resin composition according e present invention preferably
includes, in addition to polypropylene, an anti@ntl and/or a neutralizer which are/is known
and which can be compounded as additive(s) to pobypene. The amount of the antioxidant
to be compounded is preferably 500 ppm by massave rand 8000 ppm by mass or less, more
preferably 750 ppm by mass or more and 7500 ppmdss or less relative to polypropylene.
In addition, the amount of the neutralizer to benpounded is preferably 5 ppm by mass or
more and 1000 ppm by mass or less, more prefefi@bfypm by mass or more and 750 ppm by
mass or less, further preferably 15 ppm by massare and 500 ppm by mass or less.

[0072]

In addition, any additive other than the antioxidand the neutralizer can also be used
if such any additive is known and can be compouridgzblypropylene, as long as the object of
the present invention is not impaired. For examaleucleating agent (ancrystal nucleating
agent such as a phosphoric acid ester metal satsarbitol-based compound, o3ecrystal
nucleating agent such as an amide-based compaamd]traviolet absorber, a lubricant, a flame
retardant, an antistatic agent, or the like candmssl.

[0073]

[Biaxially stretched film]

The biaxially stretched film according to the mmefsinvention is obtained by biaxially
stretching the polypropylene resin composition adicy to the present invention. The
thickness of the biaxially stretched film accordiogthe present invention is preferably 1 to 50

pm, more preferably 1.5 to 3@m, further preferably 1.5 to 20m, particularly preferably 2 to
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15 um. The thickness is im or more, to thereby hardly cause film breakagsulting in
enhancement in film productivity. On the other dthattne thickness is 50m or less, to thereby
enable to provide a film light in weight and als@ellent in flexibility.

[0074]

In addition, the biaxially stretched film accordito the present invention is obtained by
stretching the polypropylene resin composition atratch area ratio (area ratio of longitudiral
transverse) of 30 to 80 times, preferably 35 totiftes, further preferably 35 to 70 times,
particularly preferably 35 to 50 times. When thetsh area ratio is less than 30 times, it may
be difficult to achieve desired strength and thedsiaccuracy. In addition, when the stretch
area ratio is more than 80 times, breakage eastyre in stretching, and productivity may be
poor.

[0075]

[Method for producing biaxially stretched film]

The method for producing the biaxially stretchiih faccording to the present invention
includes stretching the polypropylene resin contpmsiaccording to the present invention at a
stretch area ratio (longitudinal transverse) of 30 to 80 times. The biaxially tetned film
according to the present invention is obtained fby, example, producing a raw roll sheet
(hereinafter, also designated as "raw roll"), dreteafter stretching the sheet at the above stretch
area ratio. As the method for producing the ralvstoeet, for example, the following method
can be adopted. Each raw material is melt-kneadeativance to produce a polypropylene
resin composition, and the polypropylene resin cositpn can be used as a raw material. The
polypropylene resin composition is supplied frorhogper to an extruder, heated and molten at
170 to 300C, preferably 200 to 268C, and melt-extruded through a T die. Thereaftss,
resultant is solidified by cooling with a metallgooling roll at 30 to 12UC, to provide an
unstretched raw roll sheet. The thickness of #ve noll sheet is not particularly limited, and it
is preferably 60 to 80am, more preferably 80 to 5Q0m. The thickness of the raw roll sheet
Is 60um or more, to thereby enable to prevent breakaga@tching. In addition, the thickness
Is 800um or less, to thereby provide a thin film.

[0076]

The raw roll sheet can be biaxially stretchedhereéby produce the biaxially stretched
film. Examples of the biaxial stretching methodlude a sequential biaxial stretching method
in which a film is uniaxially stretched in a machiirection (MD direction, longitudinal
direction) and thereafter stretched in a directibfD direction, transverse direction)

perpendicular to the machine direction, and a demelous biaxial stretching method in which
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stretching is simultaneously made in a machinector and a direction perpendicular thereto.
Specifically, a sequential biaxial stretching methsuch as a tenter method or a tubular film
method, or a simultaneous biaxial stretching mettadbe used.

[0077]

A tenter method can be performed by, for examible,following method. A molten
sheet melt-extruded through a T die is solidifigdabcooling roll, and the sheet is, if necessary,
pre-heated, and thereafter introduced into a $tirgczone. Next, the sheet is stretched at a
temperature of 120 to 180 and at 3 to 9 times in a machine direction (MDeclion,
longitudinal direction), and stretched at a tempeeof 150 to 190C and at 5 to 11 times in a
direction (TD direction, transverse direction) pargdicular to the machine direction. The total
stretch area ratio is 30 to 80 times, preferablB%5 times, more preferably 35 to 70 times.
In addition, a film biaxially stretched can also, lenecessary, heat fixed at 160 to 100
Thus, a biaxially stretched film more enhancedhiermnal dimensional stability, wear resistance,
and the like can be obtained.

[0078]

[Capacitor film for film capacitor]

The capacitor film for a film capacitor accorditgythe present invention includes the
polypropylene resin composition according to thespnt invention. The capacitor film for a
film capacitor preferably includes 75% by mass arrenand 100% by mass or less, more
preferably 85% by mass or more and 100% by mastess of the polypropylene resin
composition. The thickness of the capacitor filon & film capacitor according to the present
invention is preferably 1 to 50m, more preferably 1.5 to 30m, further preferably 1.5 to 3@m,
particularly preferably 2 to 1am. The thickness is im or more, to thereby hardly cause film
breakage, resulting in enhancement in film proditgti On the other hand, the thickness is 50
um or less, to thereby enable the film capacitobéoreduced in size and also increased in
electric capacity.

[0079]

In addition, the capacitor film for a film capamwitaccording to the present invention can
be preferably obtained by, for example, stretchilmg polypropylene resin composition at a
stretch area ratio (area ratio of longitudird@tansverse) of 30 to 80 times, more preferablyo35
75 times, further preferably 35 to 70 times, patady preferably 35 to 50 times. The stretch
area ratio is 30 times or more, to thereby enableduce the crystal size in the film, providing a
film having a higher insulation breakdown strength.

[0080]
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[Method for producing capacitor film for film cagor]

The capacitor film for a film capacitor accorditogthe present invention is obtained by,
for example, producing a raw roll sheet, and thigeeatretching the sheet. As the method for
producing the raw roll sheet, for example, thedwihg method can be adopted. Each raw
material is melt-kneaded in advance to produce lgppapylene resin composition, and the
polypropylene resin composition can be used aswa material. The polypropylene resin
composition is supplied from a hopper to an extrutieated and molten at 170 to 300
preferably 200 to 26@, and melt-extruded through a T die. Thereaftlee resultant is
solidified by cooling with a metallic cooling radit 30 to 120C, to provide an unstretched raw
roll sheet. The thickness of the raw roll sheetas particularly limited, and it is preferably 60
to 800um, more preferably 80 to 5@n. The thickness of the raw roll sheet isp®@ or more,
to thereby enable to prevent breakage in stretchitig addition, the thickness is 80 or less,
to thereby provide a thin film suitable for a capacfilm for a film capacitor.

[0081]

The raw roll sheet is stretched to thereby enibf@oduce the capacitor film for a film
capacitor. Examples of the stretching method ohela uniaxial stretching method and a biaxial
stretching method, and a biaxial stretching metiogreferable. Examples of the biaxial
stretching method include a sequential biaxialtsiieg method in which a film is uniaxially
stretched in a machine direction (MD direction,diadinal direction) and thereafter stretched in
a direction (TD direction, transverse directionygandicular to the machine direction, and a
simultaneous biaxial stretching method in whicletstiing is simultaneously made in a machine
direction and a direction perpendicular theretopecHically, a sequential biaxial stretching
method such as a tenter method or a tubular filthatk or a simultaneous biaxial stretching
method can be used.

[0082]

A tenter method can be performed by, for examible,following method. A molten
sheet melt-extruded through a T die is solidifigdabcooling roll, and the sheet is, if necessary,
pre-heated, and thereafter introduced into a $tirgczone. Next, the sheet is stretched at a
temperature of 120 to 180 and at 3 to 9 times in a machine direction (MDeclion,
longitudinal direction), and stretched at a tempaeof 150 to 190C and at 5 to 11 times in a
direction (TD direction, transverse direction) pamgdicular to the machine direction. The total
stretch area ratio is preferably 30 to 80 timestenpyeferably 35 to 75 times, further preferably
35to 70 times. In addition, a film biaxially sitked can also be, if necessary, heat fixed at 160

to 19C0C. Thus, a film more enhanced in thermal dimeraistability, wear resistance, and the
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like can be obtained.

Examples
[0083]

Hereinafter, the present invention will be desedilwith reference to Examples, but the
present invention is not limited to these Exammésll. Respective physical properties in
Examples and Comparative Examples were measuret@ass.

[0084]

(1) Melt flow rate (MFR)

The MFR was measured under a load of 2.16 kg@t3according to ASTM D 1238.
[0085]

(2) Isotactic pentad fraction (mmmm fraction)

The mmmm fraction was measured usiig-NMR under the following conditions,
based on the attribution described in A. zambebile Macromolecules, 8, 687 (1975). Herein,
the mmmm fraction is a value represented by tHevahg formula.

[0086]

mmmm fraction = (peak area at 21.7 ppm)/(peak ard® to 23 ppm).

<Measurement conditions>

Apparatus: JNM-Lambada400 (trade name, manufattyeEOL Ltd.)

Resolution: 400 MHz

Measurement temperature: 225

Solvent: 1,2,4-trichlorobenzene/deuterated benzend (mass ratio)

Pulse width: 7.8isec

Pulse interval: 5 sec

Cumulative number: 2000

Shift reference: TMS =0 ppm

Mode: single pulse broadband decoupling.

[0087]

(3) Relaxation time (G'/Gbs (1))

A viscoelasticity measurement apparatus (manufadtby Reologica Instruments AB)
was used to perform measurement under the folloasamglitions.

[0088]
Sample: disc of25 mm and 1 mm in thickness, produced by pressingpldachine
(pressurized at 23C and 981 N (100 kgf) for 3 minutes, and thereafterled at 30C
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and 981 N (100 kgf) for 3 minutes)

Measurement conditions: temperature: °I75strain: 5%, angular frequency measured:
10%to 10° s™.
[0089]

(4) Ethylene content

The content of a unit derived from ethylene in @pylene-based polymer was
calculated by using £C-NMR spectrum chart. That is, the content of & derived from
ethylene in a propylene-based polymer was detedrasdollows: first, the attribution of a peak
was determined according to the method describeolgmer (1998), vol. 29, p. 1848, and
thereafter the content of a unit derived from ethgl in a propylene-based polymer was
calculated according to the method described inrbtaolecules (1977), vol. 10, p. 773.
[0090]

(5) Ash content

In a magnetic crucible was placed 100 g of a sapgnd heated on an electric heater to
burn the sample. Furthermore, the magnetic creeilals placed in an electric furnace at€00
for 30 minutes, and complete ashing of the sample performed. The magnetic crucible was
cooled in a desiccator for 1 hour, and thereaftermhass of the ash was measured down to the
0.1-mg unit by a precision balance, to calculaie dsh content. The detection limit of the
present measurement is 1 ppm.
[0091]

(6) Chlorine content

A sample (0.8 g) was burned at 400 to @D0On an argon/oxygen stream by use of a
combustion apparatus (manufactured by Mitsubistsek&orp.). Thereafter, a combustion gas
was collected into ultrapure water, and a sampujeidi after concentration was subjected to
measurement of the chlorine content by use of aNBHR-DX300 type ion chromatographic
apparatus (trade name, manufactured by Nippon Ri##® and an anion column AS4A-SC
(trade name, manufactured by Nippon Dionex KK). rdtle the detection limit of the present
measurement is 1 ppm.
[0092]

(7) Mz, Mw, Mn, Mw/Mn, Mz/Mw and Mz/Mn

GPC (gel permeation chromatography) was used tiorpe measurement under the
following conditions.
[0093]

Measurement apparatus: 150CVtype (trade name, fadoced by Waters)
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Sample concentration: 7.5 mg/4 mi

Column: Shodex AD-806ms (trade name, manufactioye8howa Denko K. K.)

Measurement temperature: 265

Solvent: o-dichlorobenzene

Polystyrene conversion

The resulting chromatogram was analyzed to theoalbgulate Mz, Mw, Mn, Mw/Mn,
Mz/Mw and Mz/Mn. The value based on polystyrenevession was calculated by a universal
calibration method. The baseline of the GPC chtogram was defined with the retention
time for rise of the elution curve being regardedaastarting point and the retention time
corresponding to a molecular weight of 1000 beagarded as an end point.
[0094]

(8) Thickness accuracy®

The thickness of a biaxially stretched film foragyation was measured at 30 points in
total (5 points in the MD directior 6 points in the TD direction), and the standardateon (o)
thereof was determined anab2vas defined as an indicator of the thickness awgur
[0095]

(9) Tensile elastic modulus (MD, TD)

A biaxially stretched film for evaluation was auit to form a strip having a width of 10
mm and a length of 150 mm, and a test was perfoim#éuke longitudinal direction at a rate of 5
mm/min and at a distance between chucks of 100 egwording to JIS K6781, to measure the
tensile elastic modulus (MD, TD).
[0096]

(10) Heat shrinkage rate (MD, TD)

A biaxially stretched film for evaluation was auit to form a strip having a width of 10
mm and a length of 150 mm, and the strip was maakeah interval of distance 100 mm. After
standing in an oven at 120 for 15 minutes, the interval between marks waasueed (I (mm)),
and the heat shrinkage rate was calculated acgptdithe following formula.
[0097]

Heat shrinkage rate (%) = 100 - I.
[0098]

(11) Amount to be discharged in extrusion

The amount to be discharged in extrusion was medsinder the following conditions.
[0099]

Extruder: 35 mmp sheet molding machine
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Extruder temperature: 250

Number of screw rotations: 120 rpm.
[0100]

(12) Appearance of raw roll

The appearance of a raw roll was visually evalliatecording to the following criteria.
©: the appearance was wholly uniform, and almostar@tion in thickness was observed.
O: almost no variation in thickness was observedlieiappearance was partially ununiform.
A: the appearance was partially ununiform, and tianan thickness was observed.
x: the appearance was wholly ununiform, and vamaiticthickness was observed.
[0101]

[Example 1]

(1) Production of solid catalyst

The atmosphere in a high-speed stirring appatsusg an inner volume of 2 L (trade
name: TK homomixer M type, manufactured by PRIMIXr@oration) was sufficiently replaced
with nitrogen. Thereafter, 700 ml of purified deea 10 g of magnesium chloride, 24.2 g of
ethanol and 3 g of Rheodol SP-S20 (trade name,upest by Kao Corporation, sorbitan
distearate) were placed in the apparatus. Thdtirgswsuspension liquid was heated with
stirring, and stirred at 800 rpm and at 42Gor 30 minutes. Next, while the suspension liqui
was stirred at a high speed so that no precipitate generated, the suspension liquid was
transferred to a 2-L glass flask (equipped withiraes), into which 1 L of purified decane cooled
to -10°C in advance was loaded, by use of a Teflon (regsttrademark) tube having an inner
diameter of 5 mm. A solid produced by transferraighe suspension liquid was collected by
filtration, and sufficiently washed with purifiedhreptane, thereby providing a solid adduct in
which 2.8 mol of ethanol was coordinated with 1 miomagnesium chloride.
[0102]

The solid adduct was suspended in decane, andv@&8 of the solid adduct in terms of
a magnesium atom was introduced to 100 ml of titanietrachloride kept at -2G, with stirring,
providing a mixed liquid. The mixed liquid was ke to 80C over 5 hours. Once the
temperature reached ]D, diisobutyl 3,6-dimethylcyclohexane-1,2-dicarbiatg (cis form-trans
form mixture) was added in a proportion of 0.085 imased on 1 mol of a magnesium atom of
the solid adduct, and heated to @Qver 40 minutes. Once the temperature reach@iC11
diisobutyl cyclohexane 1,2-dicarboxylate (cis fomans form mixture) was further added in a
proportion of 0.0625 mol based on 1 mol of a magmesatom of the solid adduct, and kept at

110°C for 90 minutes, with stirring, thereby allowirfgetn to react.
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[0103]

After completion of the reaction, a solid portisras collected by thermal filtration.
The solid portion was re-suspended in 100 ml ahtitm tetrachloride, and thereafter, once the
temperature reached TID by temperature rise, the resultant was allowedesxt while that
temperature was kept with stirring for 45 minutegfter completion of the reaction, a solid
portion was collected again by thermal filtraticand sufficiently washed with decane and
heptane at 10C until no free titanium compound was detectedrdusuch washing.

[0104]

A solid titanium catalyst component prepared by #ibove operation was stored as a
decane suspension liquid. The composition of Bl gitanium catalyst component was as
follows: titanium: 3.2% by mass, magnesium: 17.0%6 rbass, chlorine: 57.0% by mass,
diisobutyl 3,6-dimethylcyclohexane 1,2-dicarboxgtal0.6% by mass, diisobutyl cyclohexane
1,2-dicarboxylate: 8.9% by mass, and ethyl alcobsidue: 0.6% by mass.

[0105]

(2) Production of pre-polymerization catalyst

Into an autoclave having an inner volume of 200efuipped with a stirrer, were
inserted 130 g of the solid titanium catalyst comgd prepared in (1) above, 71 mL of
triethylaluminum and 65 L of heptane. While th@en temperature was kept at 10 t¢Qg8
1300 g of propylene was inserted thereto, and ékaltant was allowed to react for 60 minutes
with stirring, thereby providing a pre-polymerizaticatalyst. The pre-polymerization catalyst
included 10 g of polypropylene per gram of thedttianium catalyst component.

[0106]

(3) Main polymerization

Propylene, the pre-polymerization catalyst, tyetluminum and
dicyclopentyldimethoxysilane were continuously digipto a vessel polymerization tank having
an inner volume of 1000 L, equipped with stirrérld8 kg/hr, 1.7 g/hr, 12 mL/hr and 22 mL/hr,
respectively. Furthermore, hydrogen was suppleethat the hydrogen concentration in the gas
phase portion was 2.5% by mol. The polymerizati@s performed under the conditions of a
polymerization temperature of 7D and a pressure of 3.0 MPa/G.

[0107]

The resulting slurry was fed to a vessel polynaian tank having an inner volume of
500 L, equipped with stirrer, and further polymatian was performed. To the polymerization
tank were supplied propylene at 33 kg/hr and hyeinogp that the hydrogen concentration in the

gas phase portion was 1.8% by mol. The polymeoravas performed under the conditions



10

15

20

25

30

- 26 -

of a polymerization temperature of°& and a pressure of 2.9 MPa/G.
[0108]

The resulting slurry was fed to a vessel polynaian tank having an inner volume of
500 L, equipped with stirrer, and further polymatian was performed. To the polymerization
tank were supplied propylene at 13 kg/hr and hyeincgp that the hydrogen concentration in the
gas phase portion was 1.5% by mol. The polymeorzavas performed under the conditions
of a polymerization temperature of°&€&and a pressure of 2.7 MPa/G.

[0109]

The resulting slurry was fed to a washing tankhviquid propylene, and a propylene
homopolymer powder was washed. After the solvérnthe resulting slurry was evaporated,
gas-solid separation was performed, to provide @yene homopolymer. The resulting
propylene homopolymer was introduced into a cordecgér, and vacuum drying was performed
at 80C. Next, 60 g of pure water and 0.54 L of propglexxide were added to 100 kg of a
product, and a dechlorination treatment was peréorat 90C for 2 hours. Thereafter, vacuum
drying was performed at 8Q, to provide a powder of a propylene homopolyninardinafter,
also designated as "PP1").

[0110]

(4) Production of propylene homopolymer pellet

To 100 parts by mass of the resulting propylemadymlymer (PP1) were compounded
0.2 parts by mass of 3,5-di-tert-butyl-4-hydroxyerhe as an antioxidant, 0.5 parts by mass of
tetrakis[methylene-3(3,5-di-tert-butyl-4-hydroxymiy propionate]methane as an antioxidant,
0.01 parts by mass of calcium stearate as a neetraland 0.003 parts by mass of
2,5-dimethyl-2,5-di(t-butylperoxy)hexane. The mibg was melt-kneaded at 28Dby using a
uniaxial extruder, to perform granulation of pragye homopolymer (PP1). As a granulating
machine, GMZ50-32 (trade name, manufactured by Gidirteering, Ltd., L/D = 32, 50 mgn
uniaxial) was used. Physical properties of theultesy propylene homopolymer pellet
(hereinafter, also designated as "PP1A") are showable 1.

[0111]

(5) Production of biaxially stretched film

The propylene homopolymer pellet (PP1A) was moler250C, thereafter extruded
through a T die (manufactured by GM Engineeringl. )Lof 30 mny, and cooled by one cooling
roll kept at a temperature of 30, at a tensile speed of 1.0 m/min, to provideva mall sheet
having a thickness of 0.5 mm. The resulting rallvsteeet was cut to a size of 85 mn85 mm,

and biaxially stretched under the following comlit$, to provide a biaxially stretched film for
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evaluation.
[0112]

Stretching apparatus: KAROIV (trade name, manufact by Bruckner Inc.)

Pre-heating temperature: T84

Pre-heating time: 60 seconds

Stretch area ratio: sequential biaxial stretchahd x 7 times (MD direction: 5 times,
TD direction: 7 times)

Stretching speed: 6 m/min.

[0113]

[Example 2]

The same method as in Example 1 was performecpexeat (3) Main polymerization
above was modified as follows.

[0114]

(3) Main polymerization

Propylene, the pre-polymerization catalyst, tyetluminum and
cyclohexylmethyldimethoxysilane were continuouslypglied to a vessel polymerization tank
having an inner volume of 500 L, equipped withrstirat 136 kg/hr, 1.3 g/hr, 8.8 mL/hr and 1.7
mL/hr, respectively. Furthermore, hydrogen wasptied so that the hydrogen concentration in
the gas phase portion was 0.9% by mol. The polgagon was performed under the
conditions of a polymerization temperature ofC@nd a pressure of 3.1 MPa/G.

[0115]

The resulting slurry was fed to a vessel polynaian tank having an inner volume of
500 L, equipped with stirrer, and further polymatian was performed. To the polymerization
tank were supplied propylene at 15 kg/hr and hyeincgp that the hydrogen concentration in the
gas phase portion was 0.8% by mol. The polymeoravas performed under the conditions
of a polymerization temperature of°&and a pressure of 2.9 MPa/G.

[0116]

The resulting slurry was fed to a washing tankhviquid propylene, and a propylene
homopolymer powder was washed. After the solvérnthe resulting slurry was evaporated,
gas-solid separation was performed, to provide @yene homopolymer. The resulting
propylene homopolymer was introduced into a cordecgér, and vacuum drying was performed
at 80C. Next, 60 g of pure water and 0.54 L of propglexxide were added to 100 kg of a

product, and a dechlorination treatment was peréorat 90C for 2 hours. Thereafter, vacuum

drying was performed at 8Q, to provide a powder of a propylene homopolyniardinafter,
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also designated as "PP2").
[0117]

Physical properties of a propylene homopolymelepéhereinafter, also designated as
"PP2A") obtained after granulation of PP2 are showrable 1.

[0118]

[Example 3]

The same method as in Example 1 was performecpexeat (3) Main polymerization
above was modified as follows.

[0119]

(3) Main polymerization

Propylene, the pre-polymerization catalyst, tyetluminum and
cyclohexylmethyldimethoxysilane were continuouslypglied to a vessel polymerization tank
having an inner volume of 500 L, equipped withrstirat 136 kg/hr, 1.2 g/hr, 8.8 mL/hr and 1.6
mL/hr, respectively. Furthermore, hydrogen wasptiafd so that the hydrogen concentration in
the gas phase portion was 1.5% by mol. The polgagon was performed under the
conditions of a polymerization temperature ofC@nd a pressure of 3.1 MPa/G.

[0120]

The resulting slurry was fed to a vessel polynaiin tank having an inner volume of
500 L, equipped with stirrer, and further polymatian was performed. To the polymerization
tank were supplied propylene at 14 kg/hr and hyeinogp that the hydrogen concentration in the
gas phase portion was 1.2% by mol. The polymeoravas performed under the conditions
of a polymerization temperature of°&@Band a pressure of 2.9 MPa/G.

[0121]

The resulting slurry was fed to a washing tankhviquid propylene, and a propylene
homopolymer powder was washed. After the solvérthe resulting slurry was evaporated,
gas-solid separation was performed, to provide @yene homopolymer. The resulting
propylene homopolymer was introduced into a conilcgér, and vacuum drying was performed
at 80C. Next, 60 g of pure water and 0.54 L of propglenxide were added to 100 kg of a
product, and a dechlorination treatment was peréorat 90C for 2 hours. Thereafter, vacuum
drying was performed at 8G, to provide a powder of a propylene homopolyniardinafter,
also designated as "PP3").

[0122]

Physical properties of a propylene homopolymelepéhereinafter, also designated as

"PP3A") obtained after granulation of PP3 are showFable 1.
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[0123]

[Example 4]

Eighty parts by mass of H-100M (trade name, preduicy Prime Polymer Co., Ltd.,
propylene homopolymer, MFR: 0.5) and 20 parts bgsma H-50000 (trade name, produced by
Prime Polymer Co., Ltd., propylene homopolymer, MBB0) were mixed by a Henschel mixer.
Furthermore, 0.2 parts by mass of 3,5-di-tert-bdtylydroxytoluene as an antioxidant, 0.5 parts
by mass of tetrakisimethylene-3(3,5-di-tert-butytydroxyphenyl)propionate]methane as an
antioxidant, 0.01 parts by mass of calcium steaasata neutralizer, and 0.003 parts by mass of
peroxide were mixed, to provide a propylene homypelr (hereinafter, also designated as
"PP4").

[0124]

Physical properties of a propylene homopolymelepéhereinafter, also designated as
"PP4A") obtained by granulating PP4 in the samemaaas in Example 1 are shown in Table 1.
In addition, the same method as in Example 1 wesmeed except for the above conditions.
[0125]

[Comparative Example 1]

(1) Production of solid catalyst

Three hundred grams of anhydrous magnesium chkloti® L of kerosene, and 1.5 L of
2-ethylhexyl alcohol were heated at 1€0for 3 hours to provide a uniform solution. Tasth
solution was added 70 g of phthalic anhydrideyesdirat 130C for 1 hour and dissolved, and
thereafter cooled to room temperature. Furthermibre above solution was slowly dropped
into 8.5 L of titanium tetrachloride cooled to 0 After completion of the dropping, the
resultant was heated to 00 and 215 mL of diisobutyl phthalate was added fanither stirred
for 2 hours. A solid was separated by hot filbafiand the resulting solid was re-suspended in
10 L of titanium tetrachloride, and stirred agail&C®C for 2 hours. A solid was separated by
hot filtration, and the resulting solid was washetth n-heptane until no titanium was
substantially detected in the washing liquid. Thsulting solid catalyst contained 2.2% by
mass of titanium and 11.0% by mass of diisobutyhalate.

[0126]

(2) Polymerization

An autoclave having an inner volume of 70 L, whieas sufficiently dried and whose
atmosphere was replaced with nitrogen, was prepagednixture in which 2 mL of
triethylaluminum was diluted with 1000 mL of heptai®.8 mL of dicyclopentyldimethoxysilane,
and 150 mg of the solid catalyst were added thematd 20 kg of propylene and 17 NL of
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hydrogen were added, to perform polymerizationG8C7or 2 hours. After the polymerization,
the unreacted propylene was separated by decantatid a polymerization product was washed
with liquefied propylene three times. Next, 0.Bfgvater and 10 mL of propylene oxide were
added to the product, further treated &®@r 15 minutes, and dried under reduced predsure

5 minutes. The treatment with propylene oxide weeated three times, and a polymer
produced was taken out, to thereby provide a psomylhomopolymer (hereinafter, also
designated as "PP5").

[0127]

(3) Production of propylene homopolymer pellet

A propylene homopolymer pellet (hereinafter, alesignated as "PP5B") was obtained
by mixing 0.002 parts by mass of calcium stearatt@2 parts by mass of Irganox-1330 (trade
name, produced by Ciba-Geigy Corporation) with padts by mass of PP5 and forming the
mixture into a pellet at 28C. Physical properties of PP5B are shown in Tableln addition,
the same method as in Example 1 was performed efargihe above conditions.

[0128]

[Comparative Example 2]

(1) Production of solid catalyst

Into a glass container having an inner volume ®@iLlwere added 952 g of anhydrous
magnesium chloride (formed into a flake and furtelverized), 4420 ml of decane and 3906 g
of 2-ethylhexyl alcohol, and heated at 1B0for 2 hours, to provide a uniform solution. Into
the solution was added 213 g of phthalic anhydael, further stirred and mixed at 280for 1
hour, to dissolve phthalic anhydride.

[0129]

The uniform solution thus obtained was cooled 3dC2and left to stand for 10 hours,
and thereafter 750 ml of a supernatant was exttadt®0 ml/min at a position of 10 cm from the
liquid surface of the uniform solution. The magnoes chloride solution was dropped into
2000 ml of titanium tetrachloride at -ZD placed in a separate 10-L container, over 1 hour.
After the dropping, the temperature of the resgltmixed liquid was raised to 130 over 4
hours, and, once the temperature reached,182.2 g of diisobutyl phthalate (DIBP) was
added, and thereafter the temperature was keptahttéemperature with stirring for 2 hours.
Next, a solid portion was collected by hot filtoatj and the solid portion was re-suspended in
2750 ml of titanium tetrachloride, and thereafteated again at 131G for 2 hours.

[0130]

After completion of the heating, a solid portioasicollected again by thermal filtration,
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and washed with decane and hexane at@intil no titanium compound was detected in the
washing liquid. A solid titanium catalyst compoh@nepared as above contained 3% by mass
of titanium, 58% by mass of chlorine, 18% by massiagnesium and 21% by mass of DIBP.
[0131]

(2) Production of pre-polymerization catalyst

After 7 L of purified heptane, 0.16 mol of triethjuminum, and 0.053 mol of the solid
titanium catalyst component obtained as aboverimgef a titanium atom were charged into a
10-L autoclave equipped with a stirrer, under aogen atmosphere, 900 g of propylene was
introduced, and the resultant was allowed to réacl hour with the temperature being kept at
5°C or less.

[0132]

After completion of polymerization, the atmosphéarnethe reactor was replaced with
nitrogen, and the supernatant liquid was removebveashed with purified heptane three times.
The resulting pre-polymerization catalyst was repaunded in purified heptane and transferred to
a catalyst supply tank, and the concentration ef dblid titanium catalyst component was
adjusted by purified heptane so as to be 1 g/L.e fdie-polymerization catalyst included 10 g
of polypropylene per gram of the solid titaniumatgst component.

[0133]

(3) Main polymerization

Into a polymerization tank 1 having an inner votuof 140 L, equipped with a stirrer,
was charged 20 L of liquefied propylene, and liggeefpropylene, the pre-polymerization
catalyst, triethylaluminum and cyclohexylmethylditmaxysilane were continuously supplied at
80 kg/hr, 18 g/hr, 47 mmol/hr and 9 mmol/hr, respety, with the liquid level being kept, for
polymerization at a temperature of"€3 No hydrogen was supplied to the polymerizataonk
1. The resulting polymer was fed, as being inftren of a slurry, to a polymerization tank 2
having an inner volume of 500 L, equipped withiaet
[0134]

While the liquid level was kept at 300 L in thelywoerization tank 2, liquefied
propylene was newly continuously supplied at 7thkdér polymerization at a temperature of
71°C. In addition, hydrogen was also continuouslypdiep so that the concentration in the gas
phase portion of the polymerization tank 2 was kapd.4% by mol. The resulting polymer
was fed, as being in the form of a slurry, to aypwrization tank 3 having an inner volume of
500 L, equipped with a stirrer.

[0135]
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While the liquid level was kept at 300 L in thelywoerization tank 3, liquefied
propylene was newly continuously supplied at 5éhkdor polymerization at a temperature of
70°C. In addition, hydrogen was also continuouslypsiep as in the polymerization tank 2 so
that the concentration in the gas phase portion kegd at 0.4% by mol. After 10 ml of
methanol was added to the resulting slurry, theltieg liquid was fed to a washing tank with
liquid propylene, and an operation including stigri standing, removal of the supernatant, and
addition of liquid propylene (100 L per operatiomds repeated seven times, to wash a powder
of a propylene homopolymer. Thereafter, propylemes evaporated to provide a powder of a
propylene homopolymer (hereinafter, also designasstPP6").

[0136]

(4) Production of propylene homopolymer pellet

To 100 parts by mass of PP6 were compounded O0usis ppy mass of
3,5-di-tert-butyl-4-hydroxytoluene as an antioxigan 0.2 parts by mass of
tetrakis[methylene-3(3,5-di-tert-butyl-4-hydroxymiy propionate]methane as an antioxidant,
and 0.01 parts by mass of calcium stearate astaalirer. The resultant was melt-kneaded at
230°C by a uniaxial extruder and formed into a peltetprovide a propylene homopolymer
pellet (hereinafter, also designated as "PP6B")s aAgranulating machine, GMZ50-32 (trade
name, manufactured by GM Engineering, Ltd., L/D 2, 3iniaxial) was used. Physical
properties of PP6B are shown in Table 1. In addjtthe same method as in Example 1 was
performed except for the above conditions.

[0137]

[Comparative Example 3]

(1) Production of solid catalyst

The atmosphere in a high-speed stirring apparaéwsng an inner volume of 2 L
(manufactured by PRIMIX Corporation) was sufficignteplaced with nitrogen, and thereafter
700 ml of purified decane, 10 g of magnesium cheri24.2 g of ethanol and 3 g of Rheodol
SP-S20 (trade name, produced by Kao Corporatiorbitan distearate) were placed in the
apparatus. The resulting suspension liquid watedeaith stirring, and stirred at 800 rpm and
at 120C for 30 minutes. Next, while the suspension ligwias stirred at a high speed so that
no precipitate was generated, the suspension ligagltransferred to a 2-L glass flask (equipped
with a stirrer), into which 1 L of purified decaneoled to -10C in advance was loaded, by use
of a Teflon (registered trademark) tube havingrarer diameter of 5 mm. A solid produced by
transferring of the suspension liquid was colledbgdfiltration, and sufficiently washed with

purified n-heptane, thereby providing a solid addaavhich 2.8 mol of ethanol was coordinated
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with 1 mol of magnesium chloride.
[0138]

The solid adduct, which was suspended in 60 ndleceine and whose amount was 92.4
mmol in terms of a magnesium atom, was introducethé total amount thereof to 400 ml of
titanium tetrachloride kept at -20, with stirring. The mixed liquid was heated @@ over 5
hours. Once the temperature reached  °C80 diisobutyl
3,6-dimethylcyclohexane-1,2-dicarboxylate (trans1fpwas added in a proportion of 0.15 mol
based on 1 mol of a magnesium atom of the solidicidand heated to 120 over 40 minutes.
Thereafter, the temperature was kept atCor 90 minutes, with stirring, thereby performiag
reaction.

[0139]

After completion of the reaction, a solid portisras collected by thermal filtration.
The solid portion was re-suspended in 200 ml ahtitm tetrachloride, and thereafter, once the
temperature reached 18D by temperature rise, the resultant was allowedetxt with the
temperature being kept for 45 minutes with stirrind\fter completion of the reaction, a solid
portion was collected again by thermal filtraticand sufficiently washed with decane and
heptane at 10C until no free titanium compound was detectedrdusuch washing. A solid
titanium catalyst component prepared by the ab@esation was stored as a decane slurry.
[0140]

(2) Polymerization

To polymerization tank having an inner volume 006. were added 200 L of propylene
and 550 NL of hydrogen at room temperature. THereal00 mmol of triethylaluminum, 20
mmol of cyclohexylmethyldimethoxysilane, and 0.8 aoinof the solid titanium catalyst
component in terms of a titanium atom were added,the content of the polymerization tank
was rapidly heated to 70. After polymerization at 7€ for 1 hour, the reaction was
quenched by a small amount of ethanol, and the yjgnp was purged. Thereafter, the
resulting product was charged to 300 L of heptarduding 1% by mass of isobutyl alcohol
under a nitrogen stream, and stirred and washe@xt, Nolid-liquid separation was performed,
and a powder of the resulting propylene homopolywees dried under reduced pressure 4C80
overnight. Thus, a powder of a propylene homopelythereinafter, also designated as "PP7")
was obtained.

[0141]
(3) Production of propylene homopolymer pellet
Compounded were 100 parts by mass of PP7, 0.3s pagt mass of
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3,5-di-t-butyl-4-hydroxytoluene, 0.6 parts by mass of
tetrakis[methylene-3(3,5-di-t-butyl-4-hydroxyphe)propionatelmethane, and 0.02 parts by
mass of calcium stearate. Thereafter, the result@s molten at 23C, and formed into a
pellet by a GMZ50-32 (trade name, manufactured By Ehgineering, Ltd., L/D = 32) uniaxial
extruder. Physical properties of the resultingpgtene homopolymer pellet (hereinafter, also
designated as "PP7B") are shown in Table 1. Iitiaddthe same method as in Example 1 was
performed except for the above conditions.

[0142]

[Comparative Example 4]

F-300SP (trade name, produced by Prime PolymerlGad.) was used as a propylene
homopolymer pellet. Physical properties of thepgtene homopolymer pellet (hereinafter,
also designated as "PP8B") are shown in Table d.adtlition, the same method as in Example
1 was performed except for the above conditions.

[0143]

[Comparative Example 5]

(1) Preparation of magnesium compound

After the atmosphere in a glass reactor havingna@r volume of 12 L, equipped with a
stirrer, was sufficiently replaced with a nitroggas, about 4,860 g of ethanol, 32 g of iodine and
320 g of metallic magnesium were charged, and &bt react under a reflux condition with
stirring, to provide a solid reaction product. @action liquid including the solid reaction
product was dried under reduced pressure, theretwiding a magnesium compound (solid
product).

[0144]

(2) Preparation of solid catalyst component

To a three-necked glass flask having an innermaelwf 5 L, whose atmosphere was
sufficiently replaced with a nitrogen gas, were edld60 g of the magnesium compound (not
pulverized) obtained in (1) above, 800 mL of pedfiheptane, 24 mL of silicon tetrachloride and
23 mL of diethyl phthalate. While the system waptkat 90C with stirring, 770 mL of
titanium tetrachloride was charged, and the resultaas allowed to react at XD for 2 hours
and thereafter a solid component was separatedwastied with purified heptane at °8D
Furthermore, 1,220 mL of titanium tetrachloride veakled, and the resultant was allowed to
react at 110C for 2 hours and thereafter sufficiently washethwpurified heptane, providing a
solid catalyst component.

[0145]
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(3) Treatment before polymerization

To a reaction tank having an inner volume of 50@duipped with a stirring blade, 230
L of n-heptane was charged and 25 kg of the salidlgst component obtained in (2) above was
further added. Next, triethylaluminum and cycloylexethyldimethoxysilane were added in
proportions of 0.6 mol and 0.4 mol per gram of Tthe solid catalyst component, respectively,
thereafter propylene was introduced until the plepy partial pressure reached 0.3 kdg@m
and the resultant was allowed to react &C2tbr 4 hours. After completion of the reaction, a
solid catalyst component was washed with n-hepsaneral times, carbon dioxide was supplied
thereto, and the resultant was stirred for 24 hours
[0146]

(4) Polymerization of propylene

To a polymerization tank having an inner volume26D L, equipped with a stirring
blade, were supplied the solid catalyst componegdted in (3) above, triethylaluminum and
cyclohexylmethyldimethoxysilane at 3 mmol/hr, 0/@mol/hr and 95 mmol/hr in terms of a Ti
atom, respectively, and allowed to react at a pelyration temperature of 80 and a propylene
pressure of 28 kg/ct®. Here, a hydrogen gas was supplied so thatdefmenined molecular
weight was achieved, and a polypropylene resinatéasined.
[0147]

(5) Production of propylene homopolymer pellet

To the polypropylene resin obtained in (4) aboveencompounded 1,000 ppm of a
phenol-based antioxidant, 1,500 ppm of a phospHoassd antioxidant, 1,500 ppm of calcium
stearate (neutralizer), and 2,500 ppm of a silasel anti-blocking agent on the mass basis, and
formed into a pellet at a resin temperature of°’220y use of a 2FCM continuous kneading
granulator manufactured by Kobe Steel Ltd. Physwraperties of the resulting propylene
homopolymer pellet (hereinafter, also designatetP&9B") are shown in Table 1. In addition,
the same method as in Example 1 was performed efargihe above conditions.
[0148]

[Comparative Example 6]

(1) Production of propylene homopolymer

(a) Preparation of solid titanium catalyst compune

Anhydrous magnesium chloride (7.14 kg) (75 mo¥,53L of decane and 35.1 L (225
mol) of 2-ethylhexyl alcohol were heated and alldwe react at 13@ for 2 hours, to provide a
uniform solution. Thereafter, 1.67 kg (11.3 mol) mhthalic anhydride was added to the

solution, and further stirred and mixed at A3Gdor 1 hour, thereby allowing phthalic anhydride
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to be dissolved in the uniform solution. The unificsolution thus obtained was cooled to room
temperature, and thereafter the total amount tievas dropped to 200 L (1800 mol) of titanium
tetrachloride kept at -2C, over 1 hour. After the dropping, the tempemataf the resulting
solution was raised to 110 over 4 hours, and, once the temperature reach@€15.03 L
(18.8 mol) of diisobutyl phthalate was added theretFurthermore, stirring was continued at
the temperature for 2 hours, thereafter a solidiggowas recovered by hot filtration, and the
solid portion was re-suspended in 275 L of Tiahd heated and allowed to react again at@10
for 2 hours. After completion of the reaction, @alid portion was collected again by hot
filtration, and washed with decane and hexane @tC.1 The washing operation was performed
until no titanium compound was detected in the waghquid. Thus, a solid titanium catalyst
component was obtained.

[0149]

(b) Production of pre-polymerization catalyst

Into a 500-L reactor equipped with a stirrer wplaced 3.5 kg of the solid titanium
catalyst component and 300 L of n-heptane undéir@gen gas atmosphere, and cooled f&-5
with stirring. Next, a solution (2.0 mol/L) of éthylaluminum in n-heptane and a solution
(0.01 mol/L) of dicyclopentyldimethoxysilane in mjtane were added so as to be in
concentrations of 60 (mmol/L) and 10 (mmol/L), resfively, and stirring was continued for 5
minutes.

[0150]

Next, the system was decompressed, and therepftggylene was continuously
supplied, and propylene was polymerized for 4 hou/stter completion of the polymerization,
propylene was purged with nitrogen gas, a solidsph@ortion was washed at room temperature
three times with 10 L of n-hexane per washing. tliemmore, the solid phase portion was dried
under reduced pressure at room temperature foud, tooprepare a pre-polymerization catalyst.
[0151]

(c) Main polymerization

Into a 500-L stainless autoclave equipped withimes was placed one obtained by
mixing 6 L of a solution (0.1 mol/L) of triisobugdluminum in n-heptane and 0.6 L of a solution
(0.01 mol/L) of dicyclopentyldimethoxysilane in mtane and keeping the resultant for 5
minutes under a nitrogen gas atmosphere. NextL18f0a hydrogen gas and 300 L of liquid
propylene serving as molecular weight regulatorsevigaced under pressure, and thereafter the
reaction system was heated t6C0 After 4.2 g of the pre-polymerization catalysts charged

into the reaction system, polymerization of propglewas performed for 1 hour. After
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completion of the polymerization, the unreactedpgtene was purged, providing 50.1 kg of a
propylene homopolymer.
[0152]

(2) Production of propylene-ethylene random copway

A propylene-ethylene random copolymer was produmethe same operation as in (1)
above except that 300 L of liquid propylene and Ky=of ethylene were placed under pressure
into the autoclave in the main polymerization oj (t) above, instead of 300 L of liquid
propylene.

[0153]

(3) Production of propylene polymer compositiotigie

The propylene homopolymer and the propylene-etteyleandom copolymer were
mixed so that the amount of hard component H &€6&fhd the amount of hard component H at
160°C, measured using pulse NMR, were 63% and 29%ectisply. Furthermore, 1000 ppm
by mass of tetrakis[methylene-3-(3',5'-di-t-buti#dgdroxyphenyl)propionate]methane (product
produced by Ciba-Geigy Corporation, trade nameaniox 1010) as an antioxidant, and 1000
ppm by mass of calcium stearate were mixed by as¢text mixer. Thereafter, the resulting
mixture was charged to a biaxial extruder (65 gniaind kneaded at 200 and at a number of
screw rotations of 200 rpm, providing a pellet gfrapylene polymer composition (hereinafter,
also designated as "PP10B"). Physical properfig¢lseoresulting PP10B are shown in Table 1.
In addition, the same method as in Example 1 wesmeed except for the above conditions.

Herein, the amount of hard component H, measusatgyulse NMR, was measured
under the following conditions.

[0154]

Measurement apparatus: JNM-MU25 (manufacturecB@LILtd.)

Measurement method: Solid echo method (90-pulfqis PD 4s, Time 8)

The segment was divided into four parts of Haryl (fiddle (M), Soft 1 (S1) and Soft
2 (S2); and the amount of hard component H was uneds

[Comparative Example 7]

Fifty parts by mass of PP5B produced in Compaeafixample 1 and 50 parts by mass
of PP7B produced in Comparative Example 3 were dyi@ provide a propylene homopolymer
pellet (hereinafter, also designated as "PP11BPhysical properties of PP11B are shown in
Table 1. In addition, the same method as in ExampWas performed except for the above
conditions.

[0155]
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[Comparative Example 8]

A propylene homopolymer pellet (hereinafter, aldesignated as "PP12B") was
obtained in the same manner as in Comparative Ebeafnpxcept that 0.002 parts by mass of
2,5-dimethyl-2,5-di(t-butylperoxy)hexane was furthedded to PP5 100 parts by mass in
formation of PP5 produced in Comparative Exampletd a pellet. Physical properties of
PP12B are shown in Table 1. In addition, the sam¢éhod as in Example 1 was performed

except for the above conditions.
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[0156]

[Table 1]
Example| Example| Example| Example| Comparative| Comparative| Comparative| Comparative| Comparative| Comparative| Comparative| Comparative
1 2 3 4 Example 1 | Example2 | Example 3 | Example4 | Example5 | Example 6 | Example 7 | Example 8
Pellet - PP1A PP2A PP3A PP4A PP5B PP6B PP7B PP8 9B PP PP10B PP11B PP12B
MFR wﬁ_p% 3.6 43 7.9 4.1 4.1 34 3.9 3.0 3.0 3.0 4.0 5.0
Mz (x10%) - 113 130 93 138 113 119 200 126 109 124 142 111
Mw/Mn - 7.4 7.8 7.1 8.0 6.2 5.4 9.3 5.9 5.0 5.9 7.4 6.0
Mz/Mw - 3.2 3.6 33 4.2 3.3 3.3 5.0 3.1 3.0 3.0 3.9 35
T (w=0.01) sec 6.6 12.0 4.9 13.8 7.6 11.7 25.7 115 12.0 11.3 16.1 4.8
mmmm fraction - 0.97 0.96 0.96 0.95 0.98 0.95 0.96 0.92 0.97 0.98 0.96 0.98
ppm
Ethylene by 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0
content
mass
ppm
Ash content by 21 20 19 30 20 21 19 600 500 300 20 20
mass
ppm
Chlorine content by 2 1 2 5 1 2 2 60 50 30 2 2
mass
Mw (x10%) - 35.6 36.1 28.5 32.9 34.5 36.0 39.8 40.4 36.9 41.4 36.2 32.1
Mn (x10%) - 4.8 4.6 4.0 4.1 5.6 6.7 4.3 6.9 7.3 7.0 4.9 4.8
Mz/Mn - 235 28.3 23.3 33.7 20.2 17.9 46.9 18.2 914. 17.7 28.9 23.2
Amount to be
discharged in | kg/hr 14.6 14.4 15.1 15.0 13.4 14.5 13.4 14.6 13.6 15.5 14.7 13.6
extrusion
Appearance of| - _ © © © © ® o x ® o ® A ©
raw roll
Thickness | 8 5 8 6 10 7 6 6 12 8 9 10
accuracy 2
._.m_u:m_._m MD MP 3200 3000 2900 2900 3200 2700 3000 2200 2700 2300 000 3 3100
elastic a
modulus | TD 5100 4800 4700 4700 5000 4300 4800 4000 5200 0420 4900 4900
Heat | MD 0.9 1.2 1.0 11 14 2.9 2.2 3.0 1.2 2.1 2.1 1.3
shrinkage %
rate TD 3.8 4.6 4.0 4.4 5.3 7.0 6.1 7.2 6.0 6.5 5.9 5.2
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[0157]

The present application claims the priorities bage Japanese Patent Application No.
2015-72149 filed on March 31, 2015 and JapanessnPApplication No. 2015-72150 filed on
March 31, 2015, the entireties of which are hemetorporated.

[0158]

While the invention of the present applicationdsscribed above with reference to
embodiments and Examples, the invention of theemtespplication is not intended to be limited
to the embodiments and Examples. Various modifinatwhich can be understood by those
skilled in the art can be made with reference dbnfiguration and the detail of the invention
of the present application, within the scope ofithvention of the present application.
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Claims

[Claim 1]

A polypropylene resin composition satisfying tb#dwing requirements (1) to (3):

(1) a melt flow rate (MFR) measured under a lod@.@6 kg at 230C according to
ASTM D1238 is 1 to 10 g/10 min;

(2) a pentad isotactic fraction measured usfGgNMR is 0.930 or more; and

(3) Mz is 600000 to 1400000, and Mw/Mn is 6.5 #QL
[Claim 2]

The polypropylene resin composition accordingléine 1, wherein the pentad isotactic
fraction in the requirement (2) is 0.930 to 0.999.

[Claim 3]

The polypropylene resin composition accordingl&ine 1 or 2, satisfying the following
requirement (4):

(4) Mz/Mw is 2.0 to 5.0.

[Claim 4]

The polypropylene resin composition accordingng ane of claims 1 to 3, satisfying
the following requirement (5):

(5) a relaxation time G'/G& determined from a storage elastic modulus G' at an
angular frequencw and a loss elastic modulus G" at an angular frecpe is 4 to 14 seconds
atw=0.01 rad/sec.

[Claim 5]

The polypropylene resin composition according g ane of claims 1 to 4, satisfying
the following requirement (6):

(6) an ash content is 50 ppm by mass or less.

[Claim 6]

The polypropylene resin composition accordingng ane of claims 1 to 5, satisfying
the following requirement (7):

(7) a chlorine content is 10 ppm by mass or less.

[Claim 7]

The polypropylene resin composition accordingrtg @ane of claims 1 to 6, having been
treated with peroxide.
[Claim 8]

A method for producing the polypropylene resin position according to any one of
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claims 1 to 6, comprising treating a raw materiath@ polypropylene resin composition with
peroxide.
[Claim 9]

A biaxially stretched film obtained by stretchittge polypropylene resin composition
according to any one of claims 1 to 7 at a stratela ratio (longitudinat transverse) of 30 to 80
times.

[Claim 10]

A method for producing a biaxially stretched filntomprising stretching the
polypropylene resin composition according to ang of claims 1 to 7 at a stretch area ratio
(longitudinalx transverse) of 30 to 80 times.

[Claim 11]

A capacitor film for a film capacitor, comprisirige polypropylene resin composition

according to any one of claims 1to 7.





