Description Title of the Invention POLYPROPYLENE FOR FILM CAPACITOR,
POLYPROPYLENE SHEET FOR FILM CAPACITOR, METHOD FOR PRODUCING THE SAME, AND
USES OF THE SAME Technical Field [0001] 10The1present invention relates to a polypropylene for a
film capacitor, a polypropylene sheet for a film capacitor, a polypropylene film for a film capacitor, and
a film capacitor. In detail, the present invention relates to a polypropylene for a film capacitor or a
polypropylene sheet for a film capacitor 15 which exhibits excellent stretchability whenstretched into a
film and provides a film that has high breakdqygggp[tggg&pd small thermal shrinkage ratio and which
is suitable fora polypropylene film for a film capacitor. 20 Background Art [0002]
ypropylene,haviexcellentstretching characteristics, insulation property, and voltage resistance, 2
demand for the film capacitor increasing mainly in automobile fields, home electrical! appliances fields
and the like in order toemeet the-need tor the size reduction, films used therein have been demanded
so as to have further improved breakdown voltage. [0003] As a film for a film capacitor, there have
been disclosed, for example; afilaneoryisingra coRTposition maihty somposed oHakighOrR
stereoregularity polypropylene (Patent Document 1), a polymer insulating material formed from a
polypropyleneaving A0can ash amounbof bt ArorethanAd PPANEwWelght aldd:a chofdiié amount of
not more than 2 ppm by weight (Patent Document. 2), a film comprising a propylene polymer having
an aluminuma&¥iklue amount of less than 25 ppm and a boron residue amount of less than 25 Ppm,
and a film obtained by adding a polypropylene having a 0 long chain branch as a masterhatch to a
high stereoregularity polypropylene and then biaxialiy stretching the mixture (Patent Document 4).

[00041 However, none of the polypropylene with improved
Tochnlcal Fiel

[0001]

10 The present invention relates to a polypropylene for a £film
capacitor, a polypropylene sheet for a film capacitor, a
polypropylene film for a film capacitor, and a film capacitor.
In detail, the present invention relates to a polypropylene for
a film capacitor or a polypropylene sheet for a film capacitor

15 which exhibits excellent stretchability when stretched intoa film
and provides a film that has high breakdown voltage and small
thermal shrinkage ratio and which is suitable for a polypropylene

film for a film capacitor.

20 Background Art
[0002]
Polypropylene, having excellent stretching
characteristics, insulation property, and voltage resistance,

has been widely used for a film of a film capacitor. With the



20 stereoregularity, the polypropylene with decreased impurities, and the addition of a specific
polypropylene, has been able to provide a film having sufficient breakdown voltage, and thus a
capacitor satisfying the mar]cet demand has not begn provided. [0005] 3 Patent Document 5
discloses a film for a filntcap has a thermal shrinkage ratio in the longitudinal direction of the film)
falling within a specific range, the film being obtained by irradiating the polypropylene film biaxi ally
stretched with 5 an ultraviolet ray or an electron ray, in order to suppress wrinkle" occurring in a heat
treatment carieckadt dunng the pteparatipacfithe capacites etementiand adverselyaffecting the life of
the capacitor, to thereby maintain the performance (breakdown strength) of the capacitor. 10[0006]
However, thetpelypsopylene ased i the Examplehas a Sterédregularity of lapproximately<91%, and
thus the method using the polypropylene having a stereoregularity of approximately 91%, even if
succeeding insuppressing tetiviinkleh fails 1o provide 132 fili Eapaeitor havirigrarsutficient
breakdown voltage. Citation List 20 Patent Documon [0007] Patent Document Patent Document
Patent Docuiment PHeat Bedumert PateREDBCtfeRtE: Zrrgoyed breakdown voltage.

5 [0003]
As a film for a film capacitor, there have been disclosed,
for example, a film comprising a composition mainly composed of
a high stereoregularity polypropylene (Patent Document 1), a
polymer insulating material formed from a polypropylene having
10 an ash amount of not more than 40 ppm by weight and a chlorine
amount of not more than 2 ppm by weight (Patent Document 2), a
film comprising a propylene polymer having an aluminum residue
amount of less than 25 ppm and a boron residue amount of less than
25 ppm, and a film obtained by adding a polypropylene having a
15 long chain branch as a masterbatch to a high stereoregularity
polypropylene and then biaxially stretching the mixture (Patent
Document 4).
(00041
However, none of the polypropylene with improved
20 stereoregularity, the polypropylene with decreased impurities,
and the addition of a specific polypropylene, has been able to
provide a film having sufficient breakdown voltage, and thus a
capacitor satisfying the market demand has not been provided.

[0005]



5: JP-A-611-110906 JP-A-06-236709 JP-A-2009-500479 JP-A-2006-93688 JP-A-54-109160 4
Summary of the Invention Problem to be Solved by the Invention [0008] The present invention has
been made in order to solve the conventional technigues described above. It is an object of the
present invention to provide apolypropylene fora film capacitor or a polypropylene sheet for a film
capacitor which exhibits excellent stretchability when stretched into a film and provides. 10 a film
having high breakdown voltage (hereinafter, also called BDV; Brake Down Voltage) and small thermal

shrinkage ratio, and 4.s suitahle fera helyaropylenesfilns forarfilm-capakh|torand adilmcapacitor
comprising the film. 15 Means for Solving the Problem [0009] The present inventors made earnest
study in order e solve e prablem describedahave,iana feund oyt that ianpolyprepylenefor a frim
capacitor ohtainedhy irradiating a speci:lc propylene 20 homopolymer (for example, powders, granules
or pellets) wittha radiation | pieferablyram elestronidria gamna, rayenforenpreféraplycan etegtiron ray,
with a specific absorbed dose; or a polypropylene sheet for a film capacitor obtained by irradiating a
sheet obtainéd fronr thié specificcpropytens homopolymet Wittp a2 5iradiaticr; preferablyan electron ray
or a gamma ray, more preferably an electron ray, with a specific absorbed dose, has excellent
stretchability avheinl stretchedsintora filne rardmereaver,ca palypropyeriec filp fora frPeapacitor
obtained by biaxially stretching the polypropylene for a film capacitor or the polypropylene sheet for a
film capacitor Has higlt breakdcwa Voltageand SalF fietifl shikagetatio - andtis&uitabfe for a film
capacitor. The present inventionhasbeencompleted based on the findin%s. 1(2{0010] That is, the
present invemiGiPieiidés thé thﬁV\ﬁﬁ@.af@bﬁﬁ% element and adversely affecting the

life of the capacitor, to thereby maintain the performance
(breakdown strength) of the capacitor.
10 [0006]
However, the polypropylene used in the Example has a
stereoregularity of approximately 91%, and thus the method using
the polypropylene having a stereoregularity of approximately 91%,
even if succeeding in suppressing the “wrinkle”, fails to provide

15 a film capacitor having a sufficient breakdown voltage.
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polypropylene for a film capacitor of the present nve-on is obtainedadiating a propylene homorolymer
with 15 a radiaion with an absorbed dose of 0.1 to 500 kCy, the propylene homopolvmer having (1) a
melt flow rata (MVP) within a range of 10 g/10 mm as determined at 230'C under a load of 2.16 kg
in accordance with ASTM 31238, (2) an isotactic pentad fraction mmmm fraction) of not less than 94%
as determined using 13C-NMTM 20( 3 ) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene horsopolymer in air, and (4) a chlorine amount of not more than 10
ppm as determined by ion chromatography. [ 0012 ] 6 invention is obtained by irradiating a sheet
obtained from a propylene homopolymer with a radiation with an absorbed dose of 0.1 to 500 kGy, the

propylene homapelvines having (1)ameltflow rate (MFR) within a range of 1 to 10 g/10 min as
determined at 5 230A0 under a load of 2.16n accordance with ASTM 01238, (2) an isotactic pentad

fraction (mmippa fragtion) of Bot lessdhan94%. as deterxd.determined using-NMR, (3) an ash amount
of not more than 30ppmasobtainedbycompletelyburningthepropylenehomopolymer in air, and (4) a
chlorine amouat 08 not more than 10 ppm as 10 determined by ion chromatography. [0013] P.
method for producing a polypropylene for a film capacitor of the present invention comprises irradiating
a propylene homppdiymep withea radiationtwith areabserbecdigloseiof @.4cter500 kGy,thetpropylene
homopolymer having (1) a melt flow rate (PER) within a range of | to 10 g/10 min as determined at
2300 under alyadeoft2.46:Kg i atoordancal withrASTN 01238, (2) an-isetactic jpertadfratton
(mdFinfract ofnotlessthan 94% as determined using 130-NMR, (3) an ash amount of not more than 30
ppmas obtairfed 2075y tonpletely burming the propylere Horiopolymer in dir, andy@) aldhérine
amount of not more than 10 ppm as determined by ion chxomatogruphy. [0014]

or a polypropylene sheet for a film capacitor which exhibits

excellent stretchability when stretched into a film and provides

10 a film having high breakdown voltage (hereinafter, also called
BDV; Brake Down Voltage) and small thermal shrinkage ratio, and

is suitable for a polypropylene film for a film capacitor and a

film capacitor comprising the f£ilm.

15 Means for Solving the Problem
[0009]

The present inventors made earnest study in order to solve
the problem described above, and found out that a polypropylene
for a £film capacitor obtained by irradiating a specific propylene

20 homopolymer (for example, powders, granules or pellets) with a
radiation, preferably an electron ray or a gamma ray, more
preferably an electron ray, with a specific absorbed dose; or a
polypropylene sheet for a film capacitor obtained by irradiating

a sheet obtained from the specific propylene homopolymer with a



7 capacitor of the present invention comprises irradiating a sheet obtained from a propylene
homopolvmer with a radiation with an absorbed dose of 0.1 to 500 kGy, the propylene homopolymer
having (1) a melt flow rate (MFR) within a range of 1 to 10 g/10 min as determined at 230C under a
load of 2.16 kg in accordance with ASTM D1238, (23 an isotactic pentad fraction (min= fraction) of not
less than 945 as determined using 13C-NR, (3) an ash amount of not more than 30 ppm, as obtained
by completely burning the propylene homopolvmer in air, and (4) a chlorine amount of not 10 more

than 10 ppm as determined y ian cramatography. Q4151 A mefhod.for praducing a pglypropylene

film for a film capacitor of the present invention comprises a step (1) for producing a propylene

homopolymey, having. ()2 meltflow.rate (MRR) 15withina range of 1:10,10, 9410, mip as.determined at
230C under a load of 2.16 kg in accordance with ASTM 31233, (2) an isotactic pentad fraction (mmma

fraction) of netless than 94)8 as determined d=limp).-(3}anash-amount0f patmere than 30 ppm as
obtained by completely burning the Propylene homppolvmer in air, and (4) 20 a chlorine amount of not

more than 1Q:ppo1 as determained-by ior shrematography:a step ()-for preduging a.sheet from the
propylene homopoivmer; and a step (lIl) for producing a stretched, flmfromthe sheet, the method
comprising the: stepcfof irradiating eopropytenda bomogolymer obtained-instheistep (Ipor thesheet 8
obtained in the step (Il) with an electron ray with an absorbed dose of 0.1 to 500 kGy. 10016]
polypropylene sheet for a film capacitor has high breakdown
voltage and small thermal shrinkage ratio, and is suitable for
a film capacitor. The present invention has been completed based
on the findings.
10 [0010}
That is, the present invention includes the following.
[00117
A polypropylene for a film capacitor of the present
invention is obtained by irradiating a propylene homopolymer with
15 a radiation with an absorbed dose of 0.1 to 500 kGy, the propylene
homopolymer having (1) a melt flow rate (MFR) within a range of
1 to 10 g/10 min as determined at 230°C under a load of 2.16 kg
in accordance with ASTM D1238, (2) an isotactic pentad fraction
(mmmm fraction) of not less than 94% as determined using *C-NMR,
20 (3) an ash amount of not more than 30 ppm as obtained by completely
burning the propylene homopolymer in air, and (4) a chlorine amount
of not more than 10 ppm as determined by ion chromatography.

[0012]

A polypropylene sheet for a film capacitor of the present



In a preferable embodiment, the radiation is an electron 5 ray or a gamma ray. [0017] Ina
preferable embodiment, a cross-linking agent is added to the propylene homopolymer, which is
optionally followed by kneading, in order to cross-ling< the propylene homopolymer. 10 Thereby, a
polypropylene film for a film capacitor having higher breakdown voltage is obtained. [0019] Ina
preferable embodiment, 0.01 to 10% by weiaht of the cros -hr (ing agent is added to 100% by wennt of
‘he propylene homopolymar. [0019] In a preferable embodiment, the absorbed dose of the

irradiation is i 10,800 KGv.[0020] 20in.a preferable embodimentthe propylene bemepolyrer is in any

form of powders, granules and Pellets. [0021] In a preferable embodiment, the polypropylene sheet for

a 9 polypropylene for.a film-capacitor..[00221 - - A polvpropylane film-for a.flencapaeitorrof the

present invention is obtained by biaxial-1y stretching the polypropylene sheet for a film capacitor.
f0023] The filmcapacitor; of the present inventiongomprisesithe palypropylenefint fera film

capacitor.
rate (MFR) within a range of 1 to 10 g/10 min as determined at
5 230°C under a load of 2.16 kg in accordance with ASTM D1238, (2)
an isotactic pentad fraction (mmmm fraction) of not less than 94%
as determined using **C-NMR, (3) an ash amount of not more than
30 ppm as obtained by completely burning the propylene homopolymer
in air, and (4) a chlorine amount of not more than 10 ppm as
10 determined by ion chromatography.
[0013]

A method for producing a polypropylene for a £ilm capacitor
of the present invention comprises irradiating a propylene
homopolymer with a radiation with an absorbed dose of 0.1 to 500

15 kGy, the propylene homopolymer having (1) a melt flow rate (MFR)
within a range of 1 to 10 g/10 min as determined at 230°C under
a load of 2.16 kg in accordance with ASTM D1238, (2) an isotactic

as determined

e

pentad fraction (mmmmu fraction) of not less than 94

using **C-NMR, (3) an ash amount of not more than 30 ppm as obtained
20 by completely burning the propylene homopolymer in air, and (4)

a chlorine amount of not more than 10 ppm as determined by ion

chromatography.

[0014]

A method for producing a polypropylene sheet for a f£ilm



10 Effect of the Invention [00241 The polypropylene film for a film capacitor obtained from the
polypropylene for a film capacitor or the polypropylene sheet for a film capacitor of the present
invention, has small thermal 15 shrinkage ratio and-high breakdown voltage and can be thin due to
excellent stretchability,therefore can provide a small-sized capacitor with large capacity, which can
greatly contribute, for example, to allowing hybrid automobiles to h higher output, smaller size and
lighter weight. 20 Embodiments for Carrying Out the Invention [00257 Hereinafter, the present
nvention will berdescribecin detaibr 640026} JRropyleneddomopolyrierpdia i popyfeiie ©
homopolymer, which is a material for the polypropylene fora filmcapacitoror the polypropylene sheet
for 5 a film capeacitorof the present invektion, satisfies e follbvr fequiféfents ¢1) to-@). 'a more
preferred embodiments, the propylene homopolymer satisfies the following requirements (I) to (6), in
which case th& PaiEaBIy 3§ Good anhd the WteaktowR StrérgthlilimprdveRdl 1B[602 7 (1) “Fhe melt flow
rat (MFR) isgin a range of 1 to 10 g/10 min, preferably 2 to 510 Min, as determine,, at 230dC under a
lead of 2.16 Kg in ackardance Wittt ASTMD1238 ke mERnge oF 1 to 10 g/l min as

5 determined at 230°C under a load of 2.16 kg in accordance with
ASTM D1238, (2) an isotactic pentad fraction (mmmm fraction) of
not less than 94% as determined using D3C-NMR, (3) an ash amount
of not more than 30 ppm as obtained by completely burning the
propylene homopolymer in air, and (4) a chlorine amount of not

10 more than 10 ppm as determined by ion chromatography.

[0015]
2 method for producing a polypropylene film for a film
capacitor of the present invention comprises a step (I) for

producing a propylene homopolymer having (1) amelt flow rate (MFR)

et
[wi}

within a range of 1 to 10 g/10 min as determined at 230°C under
a load of 2.16 kg in accordance with ASTM D1238, (2) an isotactic
pentad fraction (mmmm fraction) of not less than 94% as determined
using ®C-NMR, (3) an ash amount of not more than 30 ppm as obtained
by completely burning the propylene homopolymer in air, and (4)
20 a chlorine amount of not more than 10 ppm as determined by i1on
chromatography; a step (II) for producing & sheet from the
propylene homopolymer; and a step (III) for producing a stretched
film from the sheet, the method comprising the step for irradiating

the propylene homopolymer obtained in the step (I) or the sheet



of less than 1 g/10 min may make the film-moldabrlity inferior 15 and make stretching uneasy, and the
MFR of more than 0 g/10 min may cause the film to break in stretching, which is thus not Preferred.
‘his presumably due to insufficient meat tension. [0@28] (2) The isotactic pentad fraction (mmnim
fraction) is not 20 less than 94%, preferably not less than 96%, more preferably not t. less tmn n 98%,
as determined using-NMR. The polypropylene homopolymer with anisotactic pentad fraction (mmam
fraction) of less than 94%, even if irradiated with a radiation, cannot provide a polypropylene film for a
film capacitophawingehighrbreakdovwen 11 voltagetand afikn capaciter comprisingdhe difine T his is
presumed to be because the polypropylene homapolymer with a low isotactic pentad fraction hasa
large numberiofamorphous portiohs, Which easily conduct electricity The upper limit the 5 isotactic
pentad fraction, although not particularly limited, is usually not more than 99.5%. [0029] The
isotactic pentadfraction (mmanm fraction%, a value defined on the basis of assignment shown in
Macromolecules, 8, 10687 (1975) by A. zambelli et al., indicates the ratio of isotactic chains in a
pentad unit in the malecalarchzin ameastre Usifg t/ NIUR, it 8afctlated & fditows: TR isotactic
pentad fraction = (the area of peaks at 21.7 ppm) / (the area of peaks at 19 to 23 ppm). 15[0030]

(3) The &sh &nBuRtisSnSEMdre TRan 30 ppm, preferably not more than 25 ppm, more preferably not
more than 20 rpm, as obtained by completely burning the propylene nomapo ymbr in air. The
propylene ho (9&8I§/mer that will have an ash amount of more than

In a preferable embodiment, a cross-linking agent is added
to the propylene homopolymer, which is optionally followed by
kneading, in order to cross-link the propylene homopolymer.

10 Thereby, a polypropylene film for a film capacitor having higher
breakdown voltage is obtained.
[0018]

In a preferable embodiment, 0.01 to 10% by weight of the

cross-linking agent is added to 100% by weight of the propylene
15  homopolymer.

[0019]

h
ct
j=
(]

In a preferable embodiment, the absorbed dose ©
1y is 1 to 300 KGy.
20 In a preferable embodiment, the propylene homopolymer 1is
in any form of powders, granules and pellets.
[0021]
In a preferable embodiment, the polypropylene sheet for a

film capacitor of the present invention is obtained from the



20 30 ppm cannot provide a polypropylene film for a film capacitor having high breakdown voltage.
This is presumably because the propylene homopolymer that will have a large ash amount tends
generate voids, which influences the breakdown strength. [0031] 12 (4)The chlorine amount is not
more than 10 ppnn preferably not more than 5 ppsh more preferably not more than 2 ppm, as
determined by ion chromatography.The Propylene homopolymer having a chlorine amount of more
than 10 ppm cannot 5 provide a polypropylene film for a film capacitor having high breakdown voltage.

This is presug&q@lkg%@yggghg&plgﬂ@gi\ﬁ(h@b@@&y@rted to hydrochloric acid, gradually breaks the
polypropylene, whip., influences the breakdown strength when the polypropylene film for a film

capacitor is usegbfor a long term. 10[0032] The propylene homopolymers with less ash amount
and less chlorine amount In impurities are presumed to have less influence on the breakdown
strength. 15(5)The meking,poibb(Trd is: not lowercthan 556, preferably natdowes thar 460tC, more
preferably not lower than 163'C, as measured by Differential Scanning. Calonnmet y (DSC). The upper
limit of the Tn,ralthough not pastiedlady [pitedaisiasuallys not morérthanhE70C1 Theopropylene
homopolymer with T 20 falling within the above range provides the polypropylene film for a film
capacitob excellent irf properfiesrsuctiras heat resistance shrinkage and breakdown strength,
presumably because of having a small number of amorphous portions which can move freely. 13
[0034] (6)The Pslecular weight distribution Mw/Mn (Mw: weight-average molecular weight, Mn:

number-average molecular weight) is not less than 4.0, preferably 4.5 to 9.0, more
The film capacitor of the present invention comprises the

polypropylene film for a film capacitor.

10 Effect of the Invention
[0024]

The polypropylene film for a film capacitor obtained from
the polypropylene for a £ilm capacitor or the polypropylene sheet
for a film capacitor of the present invention, has small thermal

15 shrinkage ratio and high breakdown voltage and can be thin due
to excellent stretchability, and therefore can provide a
small-sized capacitor with large capacity, which can greatly
contribute, for example, to allowing hybrid automocbiles to have
higher output, smaller size and lighter weight.

20
Embodiments for Carrying Out the Invention
[0025]

Hereinafter, the present invention will be described in

detail.



5 preferably 4.0 to 7.5, as measured by gel permeation chromatography (GPO) method.If the
molecular weight distribution Mw/Mn is ithin the above range, the filmmoldability and stretchabil ry are
excellent, which is thus preferable. [0035] 10[Methol% For Producing Propylene Homopolymer] The
propylene homopolymer according to the present invention can be produced by a procylene
polymerization method using a known propylene polymerization, catalyst. In particular, a production
method using a supported titanium catalyst is 15 preferable. [0036] As the supported titanium
catalyst, preferaply used is, for example, a polymerization catalyst comprising a solid titanium catalyst
component including titanium, magnesium, a halogen and 20 an internally added electron donating

compound; aperganometalliccempoyad containing a meral selected from the metals belonging to
Group I, Group Il and Group llI of the periodic table; and an externally added electron donating
compound. [0037] 14 profs thepolymerizationcatalyst, more specifically: a-catatyst used to
industrially produce propylene-based polymers including polypropylene is used. Examples thereof
include a catalystcemprising af cenaponent obtainetobystipperting titanium idchloride of titanium

tetrachloride on a carrier such as a halogenated magnesium, and an organoaluminum compound,
Particulasly preferred-sca catalyst Showing dighnhactivityranicdoriginallys having tess contentraf a titanlum
compone [0038] 10Because the propylene homopoiymer according to the present invention is used for
a film capacitorgif theaandunt of thé polymer generatedperaumit amouht oflaccatatyst is simall, Is is
necessary to carry out a post-treatment for removing catalyst residues. Further, PyPn if hngh activity of
a catalyst restitgtin-thee homopolymer satisfies the following requirements (1)
to (6), in which case the moldability is good and the breakdown
strength is improved.
10 [0027]
(1) The melt flow rate (MFR) is within a range of 1 to
10 g/10 min, preferably 2 to 5 g/10 min, as determined at 230°C
under a load of 2.16 kg in accordance with ASTM D1238. The MFR
of less than 1 ¢g/10 min may make the film-moldability inferior
16 and make stretching uneasy, and the MFR of more than 10 ¢g/10 min
may cause the film to break in stretching, which is thus not
preferred. This is presumably due to insufficient melt tension.
(2) The isctactic pentad fraction (mmmm fraction) is not
20 less than 94%, preferably not less than 96%, more preferably not
less than 98%, as determined using '’C-NMR. The polypropylene
homopolymer with an isotactic pentad fraction (mmmm fraction) of

less than 94%, even if irradiated with a radiation, cannot provide

a polypropylene film for a film capacitor having high breakdown



15 generation of a large amount of the polymer, it is preferable to carry out the post-treatment for
removing cata R esidues. As the post-treatment, for example, the propylene homopoiymer obtained
through polymerization is washed with liduid propyl qe, butane, hexane, heptane, or the like. This
procedure may involve 20 the addition of water, an alcohol compound, u ketone compound, an ether
compound, an ester compound, an' amine compound, an organic acid compound, an inorganic acid
compound or the like, in order to solubilice the catalyst components such as titanium and magnesium

to thereby facilitate the gxtractior of the-catalyst 1.5 components. Fudher; the washing with a polar
compound such as water or an alcohol is also preferable. [0039] Moreover, the propylene

homopolymey, obtained throughithe B.above0Qlymesizationds preferably subjecied to dehalogenation
treatment. in particular, the dehalogenation treatment using an epoxy compound is preferable. Here,
preferable examplesof the-epaxyrcempound.include analkoxyoxide sueh asetbylene oxide,
propylene oxide, butene oxide and cyclohexene oxide, glycidyl 10 alcohol, glyoidic acid, and glycidyl
ester. Subjectingdhe peopylene-homopolvaierdodachigrination dreatment using these epoxy
compounds is extremely effective if involving the use of a compound with a hydroxyl group (OH group)
in a molesamountequivalert:teedr mere:-than the nhcleamountreitheepexy compourid 15 Here,
examples of the compound with the OH group include water and an alcohol. [0040] The propylene
homopolymeragedrding t¢ the irverition ¢an he-produced also through a multi-stage

[0029]
The isotactic pentad fraction (mmmm fraction), a value
defined on the basis of assignment shown in Macromolecules, 8,
10 687 (1975) by A. zambellil et al., indicates the ratio of isotactic
chains in & pentad unit in the molecular chain, measured using
3C-NMR, and calculated as follows: the isotactic pentad fraction

= (the area of peaks at 21.7 ppm) / (the area of peaks at 19 to

15 [0030]

(3) The ash amount is not more than 30 ppm, preferably not
more than 25 ppm, more preferably not more than 20 ppm, as obtained
by completely burning the propylene homopolymer in air. The
propylene homopolymer that will have an ash amount of more than

20 30 ppm cannot provide a polypropylene film for a f£ilm capacitor
having high breakdown voltage. This is presumably because the
propylene homopolymer that will have a large ash amount tends to
generate voids, which influences the breakdown strength.

[0031]



20 polymerization in the presence of a high stereoreoularitv propylene polymerization catalyst.
Specifically, the propylene homopolymer used in the present invention can be produced by subjecting
the propylene nomopolymer to a multi-stage, i two oy more stagb, polymerization, in which propylene is
polymerized 16 substantially in the presence of or in the absence of hydrogen. The production of the
propylene homopolvmer may involve carrying out prepolvmer zatbon beforehand. Polymerization
conditions are appropriately selected such that the polymerization temperature is approximately -50 to

-1 200°C, preferably approximately2Q-to 100G and:the pelymeria-fion-pressure isifronm-parmal
pressure to 9.8 MPa (gauge pressure), preferably approximately 0.2 to 4.9 MPa (gauge pressure). As
a polymerizagion faedim, inert hydeocarbans may hewseds Astthe-palymerizatioremediunt, liquid
propylene may 10 be used A method for modifying the molecular weighz is not particularly limited, but
a method usiggrhydrogenias<a-moleculasweight modifiends preferable. [0044] [FornpefPrepylene
Momopolymer] 15The propylene hombpolymer according to the present invention may be in any form
of povders, granuleslamd: petletsi The: powiders anchgranules arecobtained fromithe prepylene
homopolymer, and the pellets are obtained lac.,at;4-;14a, rhe powders or the granules. 20[0042]

The sheét acecording€oahe presentinventios isobfained by d Knewat pidcess foraéarpe! by melt
extrusion molding or press molding the powders, granules or pellets. [0043] 17 (Powders, Granules or
Pellets) Witerstherpropylenechomapolymet aeedrdifigo the présert invéntion'isintRe form of
powders, granules or pellets, the propylene homppolymer being in the form of powders usually has 5
an average particle didmeter althdtighhAtImkited paficulaty Sof A5proximately’ 56165150 4im, for
example. The propylene homoloolymer being in the form of granules usually has an average particle
diameter, aItﬁ’&i@WﬁSPMﬂw%%l'pgﬁk%ﬂﬁfdfjﬁﬁﬁr%?iﬁ%?eﬁ/rf%‘@ﬁéjﬁﬁobtéﬁé%Pe&]gﬁ{blg. he
propylene 10 homppolymer being the form of pellets usually has an aver: ep rticle diameter and a
height, althod§h KBt BSFﬁgeﬁjr%itfé@ﬁlaftPcﬂlﬁrlf/,l Fapproximately 2 to°t0 I\;Ia‘f’g( na(.lﬁnt% hun;
respect%ely. il(g)g)gféq 15(Sheet)

The propylene homopolymers with less ash amount and less
chlorine amount in impurities are presumed to have less influence
on the breakdown strength.

[0033]

15 (5) The melting point (Tm) is not lower than 155°C,
preferably not lower than 160°C, more preferably not lower than
163°C, as measured by Differential Scanning Calorimetry (DSC).
The upper limit of the Tm, although not particularly limited, is
usually not more than 170°C. The propylene homopolymer with Tm

20 falling within the above range provides the polypropylene film
for a film capacitor excellent in properties such as heat
resistance shrinkage and breakdown strength, presumably because
of having a small number of amorphous portions which can move

freely.



The thickness of the sheet according to the present invention is not partPcularlv limired, but is usually
preferably approximately 60 to 800 aps more preferably 120 to 500 am. The sheet with a thickness of
less han 80 am may be broken in 20 stretching, and.the sheet with a thickness of more than 800 pm
cannot become a thin film, which may be unsuitable for a film capacitor. [0045] [Polypropylene for Film
Capacitor or Polypropylene Sheet for Film 18 Capacitor) The polypropylene for a film capacitor
according to the present invention is obtained by irradiating the propylene homopolymer with a
radiation, prefgrably an electron ray or a gamma ray, more preferably an electron ray, with an
absorbed dose of 0.1 to 500 kGy, preferably 1 to 300 kCy, more preferably | to 100 bGy. The
irradiation with an abgorbeddese eflessithan 0.LkGyneannotachieve the benefitof thenkradiation,
which orevents the provision of apolypropylene for a film capacitor having excellent 10 stretchability
when stretchedinto-a diltaragd the provision etaqolypnopylenadilar farve tilm €apacitonhaving high
breakdown voltage andafilit capacitor comprising the film. The irradiation with an absorbed dose of
more than 508:kGydeteriorates the: propylene homoo ycef andedeprives the propylenadroendpolymer
of! 15 stretchability, and further involves the need_ to increase irradiation output, which is not
preferabke interms ofiproductivity ancecondmicabdewpeint. Examples ofthe radiationdnelade g-ray,
O-ray, y-fay, X-ray, electron ray, andapos5tron ray. An electron ray or a gamma ray is preferable,
andanelectroR 20Fay: iiire preferdble. Examplés of irradiaticiiSouréesTer e ps gantha ray include
epo and ra - Cs. [0046] The absorbed doseof the electron ray is a value 19 current of an electron ray
irradiator andPitfadiation el THE absdtbed dose FIasy) st 1ié garidd: fay cdh Hel feastiréd with an
alanine dosimeter, a PMMA (Polymethylmethacrylate) dosimeter, and the like, with specific examples
thereof includiig HarGdIFR2 4034 P’é?§p§%ffoﬁrﬂ%‘fer. The“absctbed dode 61 fiefadiation is
defined_ as a total amount of the absorbed dose, and the total amount of the absorbed dose may be
the result of a Uhetime irradiation or blurai-time irradiations. The total amount of the absorbed_ dose
may be the result of ysi lural kinds of rays, but preferable 10 is tqe irradiation using the electron ray
alone. Ble ir?@qﬁ;:t%r}f{ cggﬁi%ﬁ%%%%ﬁgqragéféﬁgggen% (r:né)ﬁicc’%l‘var?ﬁ/rl mited as Tong as the Irradiatron
provides a predetermined %bsorbfd dose. [0047

ropylene opolymer according to the present
invention can be produced by a propylene polymerization method
using a known propylene polymerization catalyst. 1In particular,
a production method using a supported titanium catalyst 1is
15 preferable.
[0036]

As the supported titanium catalyst, preferably used is, for
example, a polymerization catalyst comprising a solid titanium
catalyst component including titanium, magnesium, a halogen and

20 an internally added electron donating compound; an organometallic
compound containing a metal selected from the metals belonging
to Group I, Group II and Group III of the periodic table; and an
externally added electron donating compound.

[0037]



The polypropylene for a film capacitor according to the 15 present invention can be obtained by
irradiating the powders, granules, or pellets, as the propylene homopolymer according to the present
invention, with a radiation, preferably an electron r /,Of & gamma_ ray, more preferably an electron
ray, with an absorbed dose of 0.1 to 500 kGy, eterably 1 to 100 kOv in view 20 of the improvement in
the breakdown strength and resin deterioration caused by the irradiation. [0048] When the powders,
granules or pellets are irradiated with 20 are laid and arranged uniformly so as not to be superposed
among one another.;Anysidesof thepellets may besirradiated with-the sadiatien-and fhus:one surface
alone, both surfaces, or surfaces including side surfaces of the pellets may be irradiated. [0049]

The propylengshemepolyraes sheet fer.a fitmcapacitos accerdingdo thepresentinvention:is obtained
by irradiating a sheet obtained from the propylene homopolymer according to the present invention
with a radiationc-preferably anelectson ¢ay 10-0rasgamma rayychese preferably anelectrorzray, with.
an absorbed dose of 0.1 to 500 kGy, preferably 1 to 300 kGy, more preferably 1 to 100 kGy. The
upper limit and: towenslimitcofithesdbsorbecbdpse of thelradiation are tiefineddonthé saane reasons as
described above. Either side of the sheet according to the present 15 invention may be irradiated with
a radiatién, andithiusonelsideralone or both Silessof theshiset thay bedrradiated e Sheét is
preferable as a form, in terms of productivity and economical viewooint, because the sheet can be
irradiated moke uriformibyE With laereiiationtat a iver otfput YoRaGE Rhdréanprovide"a 20 Roiypropylene
film for a film capacitor hauniform) (even) breakdown strength. [0050] In the present invention, the
irradiation of tHe ptopyleneYor Hecordifng tothe preseht ventioh-with a Fadiation, prefefably an
electron ray, with a des .-er absorbed dose, leads to the cross-linking of the molecules within
amorphous porti6nRgin-the propyléne RdMGPByHEr ot inthé sheet.“Fhis PE8ERS T the increased
entanglement between the molecules, which makes the molecules less mobile, and thus blocks the
passage of electrons. This is presumably the reason for significant increase in the breakdown voltage
of the re; ulting polypgggxluene gkrg for a filpgcapacitor. Furthermored the irratdgaggg with a radiation, 10

' rap e homopolymer cdrdin preserc
preferably electron ray irradiation, not jug chieves the c?/rlgss-l?rﬁ(mg ut also severs parts of the

molecules within he amorehouss, petions, This.ssulte 1y Ihensreagar lidib.In stetching. which
prompts stretching orientation after the Isintegration of sphrui tes. This is presumably the reason for
generated per unit amount of a catalyst is small, it is necessary
to carry out a post-treatment for removing catalyst residues.
Further, even if high activity of a catalyst results in the
15 generation of a large amount of the polymer, it is preferable to
carry out the post-treatment for removing catalyst residues. As
the post-treatment, for example, the propylene homopolymer

— . LA |
th liquid propylene,

s
<
-

obtained through polymerization is washe
butane, hexane, heptane, or the like. This procedure may involve
20 the addition of water, an alcohol compound, a ketone compound,
an ether compound, an ester compound, an amine compound, an organic
acid compound, an inorganic acid compound or the like, in order
to solubilize the catalyst components such as titanium and

magnesium to thereby facilitate the extraction of the catalyst



15 the improved stretchability or the polypropylene film for a fibm capacitor. [0051J [Cross-1h' hag
Agent] in a preferable embodiment, a cross-linking agent is added 20 to the propylene homopolymer,
and optionally the mixture is kneaded, before the prlopylene homopolymer is irradiated with a radiation,
preferably an electron ray or a gamma ray, more preferably an electron ray, to thereby produce the
polypropylene for a film capacitor or the polypropylene sheet for a film capacitor of the present
invention.By cross-linking the propylene homopolvmer, a polypropylene film for a film capacitor having
higher breakdewpoltage canbe abtainede Thissis:preswmably because the sress-Hokingausing the
cross-linking agent reduces the severing of the molecules of the propylene homonolymer, vich enables
the absorreo.gose-tobe increaseddo aikangeswhere the benefit of the breakdown voltage is more
exhibited. For example, when the form is powders, granules or pellets, the absorbed dose can be 0.1
to 500 kGy, preferably 10 10 to 300 kGy, and when the form is a sheet, the absorbed dose can be 0.1
to 500 kGy, proccrably 10 to 300 kGy. [0052' The addition amount of the cross-linking agent is not
particularly lemited, Botrisc®.01 totte% by weight; preferablvis 0.510 5% by weightbased<on 100% by
weight of the propylene homopolymer. The addition of the oross-linkino agent inanammont of less than
0.01% by weightraay notrachiaee imuchi effecerfesuitybegfeomethesat ditionofthe €963s-ifiking agent.
The addition of the cross-linking agent in an amount of more than 10% by weight 20 may mate it
orltoult to mékEhETSOPYleRd mSrAbPEIMer cotaitfing c&roastinkinGg SREHtops3 29 Fhe

cross-linking agent is preferably a ross-linkable monomer having two or more polymerizable double
bonds epoxy compound is preferable. Here, preferable examplés of the

epoxy compound include an alkoxyoxide such as ethylene oxide,
propylene oxide, butene oxide and cyclohexene oxide, glycidyl
10 alcohol, glycidic acid, and glycidyl ester. Subjecting the
propylene homopolymer to dechlorination treatment using these
epoxy compounds is extremely effective if invelving the use of
a compound with a hydroxyl group (OH group) in a mole amount
equivalent to or more than the mole amount of the epoxy compound.
15 Here, examples of the compound with the OH group include water

and an alcohol.

[0040]

e
©

Lol

he ©propylene homopolyme: rding to the present
invention <can be produced also through a multi-stage

20 polymerization in the presence of a high stereoregularity
propylene polymerization catalyst. Specifically, the propylene
homopolymer used in the present invention can be produced by

subjecting the propylene homopolymer to a multi-stage, i.e., two

or more stage, polymerization, in which propylene is polymerized



23 [0054] Example of such crss-linkable monomers include diacrvlate compounds such as
polyethylene glycol diacrylate, triethylene glycol diacrylate, 1,3-butylene glycol diacrylate, 1,6-butylene
5 glycol diacrylate, 1,4-butane diol diacrylate, 1,6-h?%<ane dial diacrylate, 1,6-hexane glycol diacrylate,
neopentyl glycol diacrylate, 1,9-nonane diol Ciacrviate, polypropylene glycol diacrylate,
2,2'-bls(4-acrylo ropyloxyphenvl)bropace, 2,2'-his(4-acryloxydiethoxyphenyi)eropane;triacrylate 10
compounds such as trimeth loi propane triacrylate, trimethylol ethane triacrvlate, and tetremeth.ylol
methane friacrylatetetraacrylate compgunds such.as ditrimethydoLtettaactylate ntetramethylol
methane tetraacrylate, and pentaerythritol tetraacrylate; hexaacrylate compounds such as
dipentaerythritol 15-hexaacrylate: dimethaspyjate,compaunds suchmas ethylene glyeekdimethacrylate,
diethvlene glycol dimethacrylate, friethylene glycol dimethacr late, polyethylene glycol dimethacrvlate,
1,3-butylene glycekdimathacndate; 1o4-buytylenea glyccl eimethacrviate o, G-hexanedidare
dimethacrylate, neopentyl glycol 20 dimethacrylate, dipropylene glycol dimethacrylate, polypropylene
glycol dimethagcpylate; polybutydene gheoldintethaaylatee andl 2125-bis 4smethaervioxyd- ure
ethoxyphenyllcropane; trimethacrvlate compounds such as trimethylol propane 94 trimethacrylate,
and triméthyloketiranestrimetiralcrylaté; glyceririta-Alydretherziallyl imoeyanurates trimethélty 1
isocyanurate; methylenebisacrylamide; and divinyl benzene. [0055] Of these, 1,3-butylene glycol
dimethacrylated 4, 3-lsusyleme giyEordiEcryiate, 1 -batanedicl diaerviatsFdlyetinyiene glycol
diacrviate, 1,6-hexane glycol diacrylate, glycerin-a-allyi ether, trimethylol propane trimethacrylate,
trimethviol prépanéFeidcryiate, R & aniraté crg oLy approximately 0.2 to 4.9 MPa
trimethallyiisocyanurate,andtenramethyloimethane tetraannylate are preferable. In view of easy
handling char&Ef&tics P modérate Feadfi and 188 Vaidtility iniolding Ctriafiy T %8yanurate is

more preferable. 10056] 15[Other Additives] , , o
may be used. As the polymerization medium, liquid propylene may

10 be used. A method for modifying the molecular weight 1s not
particularly limited, but a method using hydrogen as a molecular
weight modifier is preferable.

[0041]
[Form of Propylene Homopolymer]

15 The propylene homopolymer according to the present
invention may be in any form of powders, granules and pellets.
The powders and granules are obtained from the propylene

homopolymer, and the pellets are obtained by pelletizing the

v

powders or the granules.
20 [0042]
The sheet according to the present invention is obtained
by a known process, for example, bymelt extrusionmolding or press
molding the powders, granules or pellets.

[0043]



The propylene homppolymera which is a material for the polypropylene fora film capacitor or the
polynropylene sheet for a film capacitor of the present invention, may be obtained_ after
addingadditivessuchasweathering stabilizers, heat §Lﬁbilizers, 20 antistatic agents, anti-slip agents,
anti-blocking agents, anti-fogging agents, nucleating agents, lubricating agents, pigments, dyes,
plasticizers, anti-aging scents hv rochloric acid absorbents and antioxidants, as long as the object of
the present invention is not impaired. 25 [0057] [Polypropylene Film. For Film Capacitor and Film
Capacitor] pARQlyRropylene film for.afilmcapgcitor of the present invention is obtained by
stretching the polypropylene for a film 5 capacitor or polypropylene sheet for a film capacitor of the
present invention, anghbas high breakdownoliage-and.small thermal shrinkagesatio- g, «
polypropylene fom a film capacitor on the polypropylene sheet for a film capacitor of the present
invention exhibits: excelient stretchakility, anddhus sanprovide-10a Polypropylenedim fora film
capacitor which is a thin film. [00531 As described above, the polypropylene sheet for a film
capacitor of theqresentirventionlhas:been imnifarmly ikadiated svth awadiaMion; greferably an
electron ray or a gam= ray, more 15 preferably an electron ray. As a result, a nolypro lene =Him fora
film capatitorhavirng-agfopar(evehy breakdown, strehgth.cambe dbained] Phistisqréeterable also in
terms of productivity and economical viewpoint. [0059] 20Compared with a conventional polypropylene
film, the polypropglenectiinforea filnbcapacitdP6f the present imamntion. hasThigh breakdowrs voltage
and excellent stretchability, and therefore can show its performance sufficient for the use in a
smalicsized cupcHot With-large capacitf awhichicah grewtlyl 26 contriblitelfor examipie;ao<allowing
hybrid automobiles to have higher output and lighter weight. [0060] The thermal shrinkage ratio
(%) of the polyprop§iehe finfst Ehlm capalttBF bf the preseftingentiBR 1S 12006 o #2.0%:
preferably-1.5 to + 1.5%. The thermal shrinkage ratio is defined as the ratio of a shrunk length to an
original lengtA®BhNEd Wheh the polypropyiene iim, for & fifiti TapaRitor of the predent fivention is cut
into 10 Mm in width and 100 mm in length in the 10 direction of the flow of the resin (MD direction) ,
and the ‘Sut filR i put it a fﬁéﬁ?h&f}gir oveh dhd Reatedfor 184inuted *Fhé thetiial 2hfinkage ratio

lower than _theaam)lvce ganggarrrgglé%% thaerl indin éighgr%essai H@iﬁ:ierm’nvghic?; ma m?lf% Jt_he
form-retention dﬁfﬁcuﬁ or may cause voids Féagmggfo the d%%erlor%ﬁon of the- ~77 ced
particularly, of approximately 2 to 10 mm, and 1 to 5 mm,
respectively.
[0044]
15 (Sheet)

The thickness of the sheet according to the present
invention is not particularly limited, but is usually preferably
approximately 80 to 800 um, more preferably 120 to 500 um. The
sheet with a thickness of less than 80 um may be broken in

20 stretching, and the sheet with a thickness of more than 800 um
cannot become a thin film, which may be unsuitable for a film
capacitor.

[0045]

[Polypropylene for Film Capacitor or Polypropylene Sheet for Film



15 elements. The thermal shrinkage ratio higher than the above range may lead to the deformation of
tne elements or occurrence of voids due to the deformation, which rag deteriorate or break the
elements. [0061] 20The thickness of the polypropyllegne film according to the present invention is
preferably 1 to 20 pap preferably | to 15 pm, more prereiao 8 pm, particularly preferably 2 to 4 um. A
polypropylene film having a thickness within the above range 27 than 4 dm), compared with when
using a previously known material, exhibits superior electric characteristics (breakdown voltage). A film
having a thickness. less.than the above range may be difficult to mold by current technique, and the
use of a film having a 5 thickness exceeding the above range increases the size of a film capacitor,
and the current call forsmaallen sizegcapacitorgnay natike satistied c10062-Thapplypropyene film for
a film capacitor of the present 10 inventior. can be obtained by melt-extruding, at 180 to 280, the
polypropyleng:fer a-film capacitorof the peesentinvention,ioptichallyiconcutrentlyragdingrthereto
various additives such, as various antioxidants including Irganox 1010, BHT (dibutvlhydroxytoluene)
and inaafos etaand galcium stearate, iS5 and,ther Sabpecting ar briginalrsheet obtaiednfor example,
to monoaxial stretching where an original sheet obtained is stretched at 100 to 160 QC at a stretching
ratio of 25to L@atimesdndhemaehmeldirection, < rthe direction paralielabthe!fiow e fite fésin
extruded when the original sheet is prepared; or Lo biaxial 20 stretching where a filnJobtained through
the monoaxidl strétehifg isSubjectetioasucedssiveStPetehingTuttesifirédhditionsto tHose in the
monoaxial stretching in the direction perpendicular to the machine direction; or to simultaneous biaxial
stretcnina WHEFs thelSiestisastietehed inithe machite® Bieetivhs 28°and A thédirectioh pEtpendicular
to the machine direction at the same time. Alternatively, the polypropylene film_ for a film capacitor of
the present ifveRtIon Tah & BETAMEE by Theltextitiding: af 1861872808 tHe oIy STopyIEHE
nomopolymer 5 for a film capacitor of the present invention, optionally concurrently a (ﬂing;hereto
various additve st asVarios ZRtiGkidartsinSltding irdarox 1ot ,rﬁ-al’in(afﬁﬁf)}//ﬁwy Foxytoluend)
and irgafos 168, and calci m ste%Late, %nd %h n(ijrradigtinaq ?Qlorigiggl slgget o}t:)taiggcil é"r’lit%?n radiation
with a débired absorbed 10°ddsé théreby providing a polypropylené sheet Tor a film capacitor, and
subsequentlyél sucpi'ectin t@e&hegt to, ﬂ%eo lr_n%ng%i%d §£re£ccr}j@g orhiaxi %rjgé%ni}g]ge%qigg%ribed_

above. In the'sTeet'mo |?§g or pe fe*uzing, nitrogen séaﬁng IS prefére{é y carried out.

voltage and a film capacitor comprising the £ilm. The irradiation
with an absorbed dose of more than 500 kGy deteriorates the
propylene homopolymer and deprives the propylene homopolymer of
15 stretchability, and further involves the need to increase

irradiation output, which 1is not preferable in terms of

productivity and economical viewpoint. Examples of the radiation
include a-ray, B-ray, y-ray, ¥-ray, anelectron ray, and a positron

ray. Anelectron ray or a gamma ray is preferable, and an electron
20 ray is more preferable. Examples of irradiation sources for the
gamma ray include %co and *cs.
[0046]
The absorbed dose (kGy) of the electron ray is a value

calculated as the product of accelerating voltage and electric



[0063] 15At an industrial scale, the polypropylene film for a film capacitor can be obtained by various
known simultaneous biaxial stretching or successive bi.axial stretching methods, for example, tubular
film method, and tenter metnodd [0064] 20Inthe tenter method, a melt sheet meld-e rudedfronia die is
solidified at a cooling roll, and the sheet is pre-heated as needed, and introduced into a stretching
zone, and then, stretched at 100 to 160C at a stretching ratio of 3 to 7 times in the lonoitudinal
direction and at a stret chino ratio of 5 to 11 times 29 in the transversal direction. The total area

stretching ratig is-2040,70 fimes. preferably: 30 to £0: imes. i the totakarea stretching ratieds lower
than 20 times, the film does not have a large strength. If the total area stretching ratio exceeds 70

times, the filratends da hawe vaids, have lewered-strengthrintheawidtr direction and teat insthe
longitudinal direction. As needed, finally, the biaxially stretched film is heat-set at 160 to 100[C. [0065]
In the presenddrvention; the palypropylene-filam forme: fila dOycapacitot asideseried abdve-tan be used
in a known film capacitor. The polypropylene fil for a film capacitor of the present invention, even
though beingla thin filiyrexhibits high dreakdewntraltage; and-allovws everr asmallsizdd eapacitor to
have high capacitor capacity. 15 Examples [0066] Hereinafter, the present invention will be
deffrlbedwitl? eefepencedo Exaraples, Thit e présehtdinyention isir ao'way 20 limited byahese
Examples. [0057] In Examples and Comparative Examples, various properties were measured as
[0068] 30 =as a total amount of the absorbed dose, and the total amount of
the absorbed dose may be the result of a one-time irradiation or
plural-time irradiations. The total amount of the absorbed dose
may be the result of using plural kinds of rays, but preferable
10 is the irradiation using the electron ray alone. The irradiation
conditions of the radiation are not particularly limited as long
as the irradiation provides a predetermined absorbed dose.
[0047]
The polypropylene for a film capacitor according to the
15 present invention can be obtained by irradiating the powders,
granules, or pellets, as the propylene homopolymer according to
the present invention, with a radiation, preferably an electron
ray or a gamma ray, more preferably an electron ray, with an
absorbed dose of 0.1 to 500 kGy, preferably 1 to 100 kGy in view
20 of +the improvement 1in the breakdown strength and resin
deterioration caused by the irradiation.
[0048]

When the powders, granules or pellets are irradiated with

a radiation, it is preferable that the powders, granules or pellets



(1) Melt Flow Rate (MFR) The MFR of a specimen (propylene hOT,CL,C ymer) was measured at
230 C under a load of 2.16 kg in accordance with ASTM D1238. [00091 5(2) isotactic Pentad Traction
(mmmar fraction) The isotac ic pentad fraction (immmmifract on) of a specimen (propylene
homopolymer) was measured based on the assignment shown in Macromolecules, 6, 687 (1975) by
R. zambellH at al., using C-NMR under the following conditions, to obtain a meso pentad 10 fraction =
(an area of peaks at 21.77 ppn) / (an area of peaks at 19 to 23 ppm). [00701 <Measurement

Conaifions> Type; JNM-L.ambaaad90(manufastured;by-IOEL'Ltd.)-k5 DecompesitiomnGapacity: 400

MHz Measurement Temperature: 125C Solvent: 1,2,4-rri )Jlorobenzene/deuterated benzene - Pulse
Width: 7.8 osace Rulseratervalih sei2@ Numherobitegration:,2000: ShiftiStandare: TiM&= 0 DDIT,
Mode: single pulse broadband decoupling (3) Ash Amount 100 g of a specimen (propylene
hcmopolymepewas pubintairdl thus one surface alone, both surfaces, or surfaces
including side surfaces of the pellets may be irradiated.
5 [0049]
The propylene homopolymer sheet for a film capacitor
according to the present invention is obtained by irradiating a
sheet obtained from the propylene homopolymer according to the
present invention with a radiation, preferably an electron ray

10 or a gamma ray, more preferably an electron ray, with an absorbed

dose of 0.1 to 500 kGy, preferably 1 to 300 kGy, more preferably

[

to 100 kGy. The upper limit and lower limit of the absorbed
dose of the radiation are defined for the same reasons as described
above. Either side of the sheet according to the present

15 invention may be irradiated with a radiation, and thus one side
alone or both sides of the sheet may be irradiated. The sheet
is preferable as a form, in terms of productivity and economical
viewpoint, because the sheet can be irradiatedmore uniformly with
a radiation at a lower output voltage and can provide a

20 polypropylene film for a film capacitor having uniform (even)
breakdown strength.
[0050]

In the present invention, the irradiation of the propylene

homopolymer or the sheet obtained from the propylene homopolymer



a porcelain crucible, which was heated and burnt on an electric heater, and introduced into an electric
furnace at 750C for 30 minutes, thereby completely changing the specimen into ash. The crucible was
cooled in a desiccator for one hour. Then, the weight 5 of the ash amount was measured to the unit of
0.Imgwitharrecision scale, and the ash amount (ppm{) relative to the specimen was calculated. [0071]
(4) Chlorine Amount 10Aporoximately 0.7 g of a specimen (propylene homopolymer) was get in a
specimen-burning device (OE-02 manufactured by MitsubishiChemicalCorporation), and allowed to
slowlyburn upder,conditions permitina liespecimen to,bg ;campletely hurns, Thep. eombustion gas
generated was passed through absorbing liquid 15(ultra pure water) in order to capture chlorine. The
absorbing ligid was intreduced inta,an:ion chromatograph eguippedanith acongentratiomdevice
(0X-300 manufactured by Nippon Dionex From an area of a chromatogTam obtained, the chlorine
amount was ealeulatednThedetection limitavas ¢ ppm.c20[00402] {bhMeltipgRaishETay) the
Approximately 0.40 g of a specimen (propylene homopolyi - was put into a mold for forming a film with
a thickness of o2 mrm deatecbat-240€ forseven minutes,snd. codlrpressed; therebyn 32 preparing a
film. From a film obtained, a film in an amount of 5.0 mg,0.5 mg was cut out, and crimped with an
exclusiveély-used aaminurarpa therebyt pioving aomeasurement:$amplelithe: melting poirt (in) was
obtained from an endothermic curve prepared when 5 by the use of SSC 7 manufactured ny
PerkinEimer @ol ekt cthel samplewas held dridersnitrogersstreann at SO foif 05 atihuta) heated at a
rate of 30)C /10 min from 30C to 240C, held at 240C for 10 minutes, cooled at a rate of 10C /min from
240C to 30CTReR at=30C 6 PdRihutés: cantP et héatedSara rate~6r23 15T it 10{00 73} 6)
Molecular Weight Distribution (Mw/Mn) The molecular weight distribution (Mw/Mn) was measured

as follows bythBUSEBF GEl Pérfteafioh ChiGmatograp P AN CeRE PEL2000 tharitifattared by Waters.

Separation columns used were 15 two columns of TSKgel GNS6-HT ano two columns of TSKgel
capaciltor. Furthermore, the irradiation with a radiation,

10 preferably electron ray irradiation, not just achieves the

rts of the molecules within the

[}

cross-linking but also severs p

o))

morphous portions. This results in the increased fluidity in
stretching, which prompts stretching orientation after the
disintegration of spherulites. This is presumably the reason for
15  the improved stretchability of the polypropylene f£ilm for a £ilm
capacitor.
[0051]
[Cross-linking Agent]
In a preferable embodiment, & cross-linking agent is added
20 to the propylene homopolymer, and optionally the mixture 1is
kneaded, before the propylene homopolymer is irradiated with a
radiation, preferably an electron ray or a gamma ray, more
preferably an electron ray, to thereby produce the polypropylene

for a film capacitor or the polypropylene sheet for a film



The size for these columns was 7.5 raft in diameter, and 300 mm in length. The column temperature
was 140C. A mobile phase used. was o-dichlorobenzene using 0.025% by weight of BHT as
antioxidant, which was moved at 1,0 mL/minute. Thg concentration of a specimen 20 (propylene
homopolymer) was J5 mg/10 m. The amount of feeding the specimen was 500 pL. A detector used
was a differential refractometer. Regarding standard polystyrenes, the Polystyrene manufactured by
Tosoh Corporation having a molecular weight within the range of Mw < 1.000 and Mw > 4 x 10E, and
the polystyrepgp33:imanufacturegby Rressure Ghemigal ompary havingsa meleedlar weight within
the range of 1000 n Mw n 4 x 104 were used. [00741 (7) Thermal Shrinkage A biaxially stretched
film was cut iptedQam: inwidibvana 00 mprindengtly ieMD direction:. Theicut fikwavas-put into a |
20C hot-air oven and heated o 15minutes. The ratio ofa length shrunk to an original length was
calculated astheithermakshrinkage xatio8), ¥O0[00¥5] (8)BredkdowrcWoliage (BOB)s il
accordance with OTIS 02330, voltage was applied to a biaxially stretched film (250 mm x 300 mm, 15
um in thickness} bythle luseref-a.usix-poirit direct-cubient alternatércurrent 15xcoriverting type 15 KV
pressure resistant tester manufactured. by Kasuga Electric Works Ltd, at a temperature of 80'C, at a
voltage ificrease®f 109t6B00 Flsecs fierebyMmeasuriny thellsreakadwnivdltayePand e 6btaining the
pressure resistant property. The upper electrode was a brass-made column having a mass of 500 g 20
and a diameteP &t 2SS Whith dsprovifetadaposifiecléerode CandIBwst efectddgsias a silicon
rubber wrapped wih an aluminum foil stipulated in JI5-H-4160, which was Provided as a negative
electrode. A §ingRApiec&BF fite fRtwaS Micasuréd using the S poifits, Ynd-thée piecBS of the sheets
were measured, and 34 an average value thereof was defined as a BDV value. [0076 The

breakdown vBitagé is Bbtained by diiding a PREAsUrad valag (V) of the bréakddwn stfehgth by a
thickness (pm) gﬁthe 5fi|tr’g. [00774 é%égtrgg%heabcilitly

e aps

. _ Apress ﬁﬁlgeﬁgr a T;:d' sheef was subjected
to successive biaxia S§tretcﬁ|ng using a biaxial sﬁetckﬁ%éer (Y\E)A CrVmantfdc reegﬁ]f)%by B ECKNER),
e RSN 2 P IR S S AR SR
resin (MD dirggti(ar])ﬂ 7tgm§§d'n}gg§ ’di@éig&g%@?ng&p%gr gqj@q{gjig;ection of the flow of the resin (TD
[0052]
The addition amcunt of the cross-linking agent 1s not
particularly limited, but is 0.01 to 10% by weight, preferably
15 0.5 to 5% by weight based on 100% by weight of the propylene
homopolymer. The addition of the cross-linking agent in an amount
of less than 0.01% by weight may not achieve much effect resulting
from the addition of the cross-linking agent. The addition of
the cross-linking agent in an amount of more than 10% by weight
20 maymake it difficult tomold the propylene homopolymer containing
the cross-linking agent.
[0053]
The cross-linking agent i1s preferably a cress-linkable

monomer having two or more polymerizable double bonds.



15 direction)), and a stretching speed of 6 m/min. Under the same conditions, five pieces of the
biaxial',/ stretched films were prepared, and the stretchability was evaluated in the following way.
[0078] 20AA: Out of five pieces, five pieces were sggtched well. [0079] BB: Cut. of five pieces,
one or more bieges were poorcv stretched, having necking, breaking or the like. [0080[ 35 CC:
Out of rive pieces, five pieces were poorly stretched, having necking, breaking or the like. [0081]

Here the necking means that the stretched film includes 5 an unstretched part therein. [0082
[Production Example of Propylene Homopolymer] (1) Preparation of Solid Titanium Catalyst
Component 952 g of anhydrous magnesium chloride, 4420 ml of decane, 10 and 3906 g of
2-ethylhexylalcohol wetenpeated at,130€-tos2 -hours stherebytenprovide a1 hamegenaus sekition. Into
the solution, 213 g of phthalmc anhydride was added, which was followed by further stirring and
bbxing at 130G Hpbhhnur secas o dissolve-thel plithalel grlydride. A homegenotissalution©btained
was cooled 15 to 23'C, and 750 ml of this homogenous solution was added_ droowise over 1 hour into
2000 ml of titahium tetrachioride- held at -20!Cy After theydropwisecaddition, the tetmperatere of a
mixture solution obtained was raised to 118C over 4 hour. When the temperature reached 110'C, 52.2
g of diisobu' atey(®ISiwasyddded, 20 andudtahe tehwperatares healting Was casred out for'2 hours.
Then, a solid part was collected_ by heated filtration, and this solid part was resuspended in 2750 ml
of titanium tetraehlorice: The SuSpensivrewaswashedlising 110" € deB&RE And Hexane thtil the

titanium compound became undetectable in the washing liquid. 36
diacrylate, 1,9%-nonane diol diacrylate, polypropylene glycol

diacrylate, 2,2’ -bis(4~acryloxypropyloxyphenyl)propane,
2,2"-bis(4-acryloxydiethoxyphenyl)propane; triacrylate
10 compounds such as trimethylol propane triacrylate, trimethylol
ethane triacrylate, and tetramethylol methane triacrylate;
tetraacrylate compounds such as ditrimethylol tetraacrylate,
tetramethylol methane tetraacrylate, and pentaerythritol
tetraacrylate; hexaacrylate compounds such as dipentaerythritol
15 hexaacrylate; dimethacrylate compounds such as ethylene glycol
dimethacrylate, diethylene glycol dimethacrylate, triethylene

glycol dimethacrylate, polyethylene glycol dimethacrylate,

[}

dimethacrylate, 1,4-butylene lycol

®

1,3-butylene glyco

Q)

dimethacrylate, 1, 6-hexane diol dimethacrylate, neopentyl glycol
20 dimethacrylate, dipropylene glycol dimethacrylate,
polypropylene glycol dimethacrylate, polybutylene glycol
dimethacrylate, and
2,2'-bis(4-methacryvloxydiethoxyphenyl)propane;

trimethacrylate compounds such as trimethylol propane



solid titanium catalyst component thus prepared was stored as a hexane slurry. A par of- the hexane
slurry was dried to study the catalyst composition, and it wasfound that the solid titanium catalyst
component had 2% by weight of titanium, 57% by wgight 5 of chlorine, 21% by weight ofand 20% by
weight of DIBP. [0083] (2) Preparation of Prepolymerization Catalyst 120 g of a transition metal
catalyst component, 20.5 raL of triethylaluminum, and 120 1 of heptane were charged into a 200% 10
autoclave equipped with a stirrer. With the temperature inside the autoclave kept at 5°C, 720 g of
propylene was addeddberetor dhen awith stirring=earyied Outfon &0=minutes cthieareactienavas allowed
to proceed. After the polymerization, a solid component was allowed to settle, a supernatant liquid was
removed, andthedbi residue aglwashed:two times Usiy heptane A prepolyrmer zation atalyst
obtained was resuspended in a purified heptane in order for the transition metal catalyst component
concentration o beangi.8.<Thisgrepolménzation catalyst containede giaf £proFyléne polymer per |
g of the transition metal catalyst 20 component. [0084] (3) Polymerization Into a 100% vessel
polymerizatiol? feegictor equipped with a stirrer, 110 kg/h of propylene, 1.4 gAh of the catalyst slurry 37
Produced in (2) as a transition metal catalyst component, 5.8 ralL/h of triethylaluminum, and 2.8 miz/h
of dicycl@pentyldimeBiokysflane were Eontintio sty féd, andTydiogénivas féd%"obfhﬁ%ﬁélﬁydrogen
concentration in the gas phase part 5 became 0.9 moll. Polymerization was carried out at a
polymerizatich tAperatire of 736, ant 4 prédstite of 32 MPRIE A'SIfry oBtaiNed Was transferred
into a 1000 A vessel polymerizatigon reactor equipped with a stirrg;[, ngre fur@ear polymerization was

carried out. 30-KG/'of profyRREY ahdST0 hydrogen SUtH that the’hydrogen concentration i the gas

phase part became 1.3 moll, were fed into the polymerizer, and then polymerization was carried out at
a polymerizafion ?Sﬁp%rg\tuar%\ﬁ, 57le,é<i;!1“necf a pFé:s:,LsI,?%e &53(%3( MPa/G. A s%%ﬁ/mggta?ner&/ was tfansferred

to a 500 1 vessel equipped with a stirrer, where 15 further polymerization was carried out. 46 kg/h of
propylene, and h@%%c% ePnO guchptﬁ%%?ﬁlg hydtrcl)égﬁg ‘oncentration in tf%e}zéasphase%;)art becf’;me 1.3 moll

were fed jnto the H%QC'}@PIBZF“ anlds@g}papl%@glcegizatiogl%as carried gut-at.a pelymeyizatigndemperature

of 69C, and a pressure of 2.9 MPa/G. A slurry obtained. was 20 deactivated, and then, the slurry was
transferred ta.a washing tank using ligyit, propylene where the; propylene homopalymeripewders were

washed. This slurry was subjected to vaporization, and subjected to gas-solid separation, thereby
obtaining a prepylene hombpolymer. The Riepylene hamepolymer gbtaised;cwasilicy in
molding, triallyl isocyanurate is more preferable.
[0056]
15 [Other Additives]

The propylene homopolymer, which is a material for the

polypropylene for a £ilm capacitor or the polypropylene sheet for

+

a film capacitor of the present invention, may be obtained after

T

adding additives such as weathering stabilizers, heat stabilizers,
20 antistatic agents, anti-slip agents, anti-blocking agents,
anti-fogging agents, nucleating agents, lubricating agents,
pigments, dyes, plasticizers, anti-aging agents, hydrochloric
acid absorbents and antioxidants, as long as the object of the

present invention is not impaired.



38 introduced into a conical drier, where vacuum drying was carried out at 80C. Then,
tolOCkgofthisproduct 354z c of pure water, and 0.63. L of propylene oxide were added, wncn was
folicwed by dechlorination treatment at 90'C for 2 ogg and tioen vacuum drying 5 at 80C, thereby
obtaining propylene homopolymer powders. [0085] [Example 1] Pellets (average particle diameter:
3 fam) of the propylene homopolymbr obtained_ in the above Production Example (MFR: 4.2 10 g410
min, mmmm: 98%, ash amount: 20 ppm, chlorine amount: 1 ppm, Tm8 166C, Mw4Mn: 6.5) were laid
and arranged ginfermly such that pellets were not superposed among one another, and were
irradiated with an electron ray with an absorbed dose of 1 kGy accelerating voltage: 800 kV, electric
current: 0.5 riz dradiationirate: 2 15mm4amang by the pseiafcan etectronrayCiradiator (E50800-85
manufactured by NHV Corporation). [0086] The pellets irradiated were pressed by the use of 4.
press molding machine (SFR=2@ mamufatiuredfioyr ShirftolMetaldndustriescZ0 Corporation) under the
conditions of a preheating/heating temperature of 216C, a preheaing time of 5 minutes, a heat
Pressure of 10 MiRa, @pressuirizirigiandcheating tinfe of 2ciwnnies;ereby bbtaining & 055 Him pressed_
sheet. [0087: 39 This pressed sheet was cut into 85 mm x 85 mm and the sheet was subjected
to succedsive bigxialstretchingusing erbiaxial StreteheF IKAROAV rdh Gfactiret By BRUECTKNER),
under the conditions of a preheating temperature of a preheating time of 60 seconds, a stretching
temperature BF $52C; alSteteRingTatié Bx 7fimes 5 kinesmn e dirddior: 72tiMes in“Fo direction) |
and a stretching speed of 6 m/min, thereby obtaining a bdaxially stretched film with a thickness of 15
um- [0088] TheSERah 614 filli Bhtaiifed &' sef forth it Fabte' Y. 0B89I [EXampiEs ZBAd 31" In
Example 2, a film was prepared in the same manner as in Example 1, except that theaabsqcrbed dose
of the electron'ray \Walry REVHACERRANNG v age: 800 kV" efédtric cutrent: 1.3 mA irradiation rate: 2

m/min). . .
/ ) invention exhibits excellent stretchability, and thus can provide

10 a polypropylene film for a film capacitor which is a thin film.
[0058]

As described above, the polypropylene sheet for a film
capacitor of the present invention has been uniformly irradiated
with a radiation, preferably an electron ray or a gamma ray, more

15 preferably an electron ray. As a result, a polypropylene film
for a film capacitor having uniform (even) breakdown strength can

be obtained. This is preferable also in terms of productivity

20 Compared with a conventional polypropylene film, the
polypropylene film for a £ilm capacitor of the present invention
has high breakdown voltage and excellent stretchability, and
therefore can show its performance sufficient for the use in a

small-sized capacitor with large capacity, which can greatly



[0090] In Exagole 3, a film was prepared in the same manner as in Example 1, except that the
absorbed dose of the electron ray was 20 100 kGv igoocino irradiations, 50 kGy (accelerating voltage
800 kV, electric current: 4.9mA, irradiation rate: 2 ?émin) for each irradiation). [0091] 40 [0092]
[Comparative Example 1] Afilmrwas prepared in the same manner as in Example 1, except that
the filmrwasnot irradiated with the electron ray. The result 5 of a film obtained is set forth in Table 1.
[0093] [Example 4] Pellets (average particle diameter: 3 mm) of a propylene homppolymer (M 4.2

9/20 min, mragun98%; ashramaunt:20ppms 10:chioring ameunt: 3 ppsmobbx 466{€, Mw8MnN: 6.5)
were melted at a molding temperature of 210[C, using a 30nm-diameterextruder (an extrusion sheet
molding maching.manufagtured by GMyEngineering,dnc.), and then extruded from a T-die, and slowly
cooled at a cooling roll held at a cooling temperature of 30'C under the 15 nonunion of a tae-up speed
of 1.0 mdminj thereby obtaining a sheet with a thickness of 0.5 mm. [0094] This sheet was cut into
85 mm x 85 mm, and the sheer was irradiated with an electron ray with an absorbed dose of 1 kGy
20(accelerating voltage: 306 k¥z electricrourentr 419 mA% Irradiation ratéys0aninkby the Use of an
electron ray irradiator (630300-60 manufactured by NHV Corporation). [0095)

5 for a film capacitor of the present invention is -2.0% to +2.0%,
preferably -1.5 to + 1.5%. The thermal shrinkage ratio is defined
as the ratio of a shrunk length to an original length, obtained
when the polypropylene film for a film capacitor of the present
invention is cut into 10 mm in width and 100 mm in length in the

10 direction of the flow of the resin (MD direction), and the cut
film is put into a 120°C hot-air oven and heated for 15 minutes.
The thermal shrinkage ratio lower than the above range makes the
winding tightness insufficient, whichmay make the form-retention
difficult or may cause voids leading to the deterioration of the

15 elements. The thermal shrinkage ratio higher than the above range

may lead to the deformation of the elements or occurrence of voids

due to the deformation, which may deteriorate or break the

20 The thickness of the polypropylene film according to the
present invention is preferably 1 to 20 um, preferably 1 to 15
um, more preferably 2 to 8 um, particularly preferably 2 to 4 um.
A polypropylene film having a thickness within the above range

(preferably, not more than 8 um, particularly preferably not more



-41 stretching using a biaxial stretcher (EAR 1V manufactured by BRUECKNER), under the conditions
of a preheating temperature of 152C, a preheating time of 60 seconds, a stretching temperature of
152C, a stretching ratio 5 x 7 times (5 times in MD glirection, 0 7 times in TO d ection), and a stretching
speed ofém/min, thereby obtaining a biaxially stretched film with a thickness of 15 pm. 40096] The
result of a film obtained is set fort in Table 1. [0097] 10[Examples 5 to 7] in Example 5, a film was
nrepared in the same manner as in Example gg, except that the absorbed dose of the electron ray was
10 kGy (accelgrating, yoltage:300 kY eleetric eurrent 48:7JnEy irsadiatiomeate: 0-mfmin), 15[0093]

In Example 6, a film was prepared in the same manner as in Example 4, except that the absorbed

dose of the electron ray was 100-kCvaccelerating-voltage:s30Q kV electriccutrent: 344 nGg
irradiation rate: 10 m/min). 20[0099] In Example 7, a film was prebared in the same manner as in
Example 4, exeeptihatthecabsorbedrdaseiefthe plectron myowas 300Gy (three-fimesirfadiations
under the conditions of 100 kGy). [0100] 49 The results of films obtained are set forth in Table 1.
[0101] [Comparative Example:2;ent tAdiimiwas prepdrethin thessame manner asiniExaraple 4,
except 5 that the film was not irradiated with the electron ram. The result of a film obtained is set forth
in Table 4. FOLO2)K[Comparative Exarple tdnethecsamel et ol M Exaiigiecd, extéptithat the

absorbed. .
capacitor, and the current call for smaller sized capacitor may

not be satisfied.
[0062]
The polypropylene film for a film capacitor of the present
10 invention can be obtained by melt-extruding, at 180 to 280°C, the
polypropylene for a film capacitor of the present invention,
optionally concurrently adding thereto various additives such as
various antioxidants including Irganox 1010, BHT
(dibutylhydroxytoluene) and Irgafos 168, and calcium stearate,
15 and then subjecting an original sheet obtained, for example, to
monoaxial stretching where an original sheet obtained is stretched

at 100 to 160°C at a stretching ratio of 2 to 10 times in the machine

)]

lirection parallel to the flow of the resin

Q.

direction, i.e., the

¢

extruded when the original sheet 1is prepared; or to biaxial
20 stretching where a film obtained through the monoaxial stretching
is subjected to successive stretching under similar conditions
to those in the monoaxial stretching in the direction
perpendicular to the machine direction; or to simultaneous biaxial

stretching where the sheet is stretched in the machine direction



10 dose of the electron ray was 1000 kGy (ten-time irradiations under the conditions of 100 kGm), an
attempt to prepare a film was made, but a film was not able to be prepared, because the specimen
was deteriorated by the irradiation with the electrorbgay. [0103] 15[Example 8] A film was prepared
in the same manner as in Example 5, except that Pellets average particle diameter: 3 mm) of a propyle
homopolvaer (14FR: 2.910 min, mmmm: Pat, ash amount: 23 ppm, chiciamount: 1 ppm, Tm: 163!C,
Mw/Mn: 5.0) were used, and 20 the nreheatinc tempegature of the biaxial stretcher was 149°C. The

result of a filebtained,is setfort-in.Tahle - {0104 [Gomparative.Exameled:]r43 thatthe-film was not
irradiated with the electron ray. The result of a film obtained is set forth in Table 1. [0105] [Comparative

Example 5] tneAsfille was.preparedimthe: same, mannernas in- Comparativel Example 2 except that
pellets (average particle diameter: 3 rm1 of a propylene homopolymer (MFR: 2.8 9/10 mils, mmmm:
91%, ash amaudc2¥ ppmp thlorine amotsind ppm,vEme 160'C sw/Mre 8.0pwereasedpand the
preheating temperature of the biaxial stretcher 10 was 145'C. The result of a film obtained is set forth
in Table 1. [0106] {Esmpatative Example 62 A filmivas bhepated iwthe samée mamveras:in
Comparative 15 Example 5, except that theabsorbed- dose of the electron ray was 10 kGy
(accelerdtingfvoltage: 800k Velectrit terrent: 18.7ema Hifraelidtiohrass 5O m/mRRY: THeiresult of a :lom

obtained is set forth in Table I. '
concurrently adding thereto various additives such as various

antioxidants including Irganox 1010, BHT {dibutylhydroxytoluene)
and Irgafos 168, and calcium stearate, and then irradiating an
original sheet obtained with an radiation with a desired absorbed

10 dose thereby providing a polypropylene sheet for a film capacitor,
and subseqguently, subjecting the sheet to the monocaxial stretching
or biaxial stretching as described above. In the sheet molding
or pelletizing, nitrogen sealing is preferably carried out.
(00631}

15 At an industrial scale, the polypropylene film for a f£ilm
capacitor can be obtained by various known simultaneous biaxial
stretching or successive biaxial stretchingmethods, for example,

, and tenter method.

0.

tubular film metho
[0064]

20 In the tenter method, amelt sheet melt-extruded froma T-die
is solidified at a cocling roll, and the sheet is pre-heated as
needed, and introduced into a stretching zone, and then, stretched
at 100 to 160°C at a stretching ratio of 3 to 7 times in the

longitudinal direction and at a stretching ratio of 5 to 11 times



[0107] 20[Comparative Example 71 29% by weight of pellets (average particle diameter: 3 mm) of
a propylene homopolvmer (MFR: 4.2g/10 mi mmmm: 98%, ash amount: 20 ppm, chlorine amount: 1

ppmG Tm: 1661C Mw/Mn: 6-5), and 1% by weight Qg a propylene homopolymer (PF81 (product name)
44 manufactured by Basel', MFR: 3.2 g/10 mm, mramm: 91%, ash amount: 220 pprl, chlorine amount:
24 ppm, Im: 158C, Mw/Mn: 8,5) were melt-kneaded at a molding temperature of 210C by the use of a
biaxial extruder (HYPENKTX30, 30 mm-diameter x 2 manufactured by 5 KOBE STEEL, Ltd.), thereby

obtaining pellets[Q108}.nsvdhese pellets were mefted atamoldingtepperature-of 210G cusing a 30
mm-diameter extruder (an extrusion sheet molding machine manufactured by GM Engineering, Inc.),

and then extruded 10Q fromaiT-glig, and slowlycoaled:at a coolingsoll held-atawcooliic.demperature of
30C under the condition of a take-up speed. of 1.0 nYmin, thereby obtaining a sheet with a thickness
of 0.5 mm. [0 tching rsheetiwassubjectethto successivethiaxial stretching:25 uising a biaxial
stretcher (KARO IV manufactured. by BRUECKNER), under the conditions of a preheating
temperature of 1562¢;, atpreheating timecofE60cseconds,;astretchingtemperatare:of&52€, Strelching
ratio 3 x 7 times (5 times in MD darectieny 7 tames in 7D direction), and a stretching speed of 6 m/min,
thereby 20 obtaising a'biaxialy stretched fivvwithca dsickpess 615 pad. [011CH Thé PeSak of a film

obtained is set forth in Table 1. [Comparative Example 8] 45
width direction and tear in the longitudinal direction. As needed,

finally, the biaxially stretched film is heat-set at 160 to 190°C.
[0065]
In the present invention, the polypropylene film for a film
10 capacitor as descried above can be used in a known f£ilm capacitor.
The polypropylene film for a £film capacitor of the present
invention, even though being a thin film, exhibits high breakdown
voltage, and allows even a small-sized capacitor to have high
capacitor capacity.
15
Examples
[0066]
Hereinafter, the present invention will be described with
reference to Examples, but the present invention is in no way
20 limited by these Examples.
[0067]
In Examples and Comparative Examples, various properties
were measured as follows.

[0068]



A film was prepared in the same manner as in Comparative Example 2, except that pellets (average
particle diameter: 3 man of a. propylene homouolymr (MFR: 3.0 g/10 min, mnimm: 98.5%, ash
amount: 300 ppm, chlorine amount: 70 ppm, Tra: 107C, Mw/Mn: 6.0) 5 were used. The result of a film
obtained is set forth in Table 1. [0112] [Comparative Example 9] A film was prepared in the same
manner as in Example 1, except 10 that a propylene homopolymer (P5814 (product name)
manufactured by :Resell, MFR: 3.2 g110 min, mmram: 91.0%, ash amount: 220 ppm, chlorine amount:
24 pbm6 TM: 158G, Mw/iMn;, 8:8) was used as pellets. The result of a film obtained is set forth in Table
1. Stretchability Ivv1vv 99 v vv vv v v 00

The MFR of a specimen (propylene homopolymer) was measured
at 230°C under a load of 2.16 kg in accordance with ASTM D1238.
[0069]

5 (2) Isotactic Pentad Fraction (mmmm fraction)

The isotactic pentad fraction (mmmm fraction) of a specimen
(propylene homopolymer) was measured based on the assignment shown
in Macromolecules, 8, 687 (1975) by A. zambelli et al., using
DC-NMR under the following conditions, to obtain a meso pentad

10 fraction = (an area of peaks at 21.77 ppm)/ (an area of peaks at
19 to 23 ppm).
[0070]
<Measurement Conditions>
Type: JNM-Lambadad400 (manufactured by JOEL Ltd.)
15 Decomposition Capacity: 400 MHz
Measurement Temperature: 125°C
Solvent: 1,2,4-trichlorobenzene/deuterated benzene = 7/4
Pulse Width: 7.8 usec.
Pulse Interval: 5 sec.
20  Number of Integration: 2000
Shift 3tandard: TMS = 0 ppm
Mode: single pulse broadband decoupling
{3) Ash Amount

100 g of a specimen (propylene homopolymer) was put into
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a porcelain crucible, which was heated and burnt on an electric
heater, and introduced into an electric furnace at 750°C for 30
minutes, thereby completely changing the specimen into ash. The
crucible was cooled in a desiccator for one hour. Then, the weight
of the ash amount was measured to the unit of 0.1 mg with a precision
scale, and the ash amount (ppm) relative to the specimen was
calculated.
[0071]
(4) Chlorine Amount

Approximately 0.7 g of a specimen (propylene homopolymer)
was set in a specimen-burning device (QF-02 manufactured by
Mitsubishi Chemical Corporation), and allowed to slowly burn under
conditions permitting the specimen to be completely burnt. Then,
combustion gas generated was passed through absorbing liguid
(ultra pure water) in order to capture chlorine. The absorbing
liguid was introduced into an ion chromatograph equipped with a
concentration device (DX-300 manufactured by Nippon Dionex K.K.) .
From an area of a chromatogram obtained, the chlorine amount was
calculated. The detection limit was 1 ppm.
[0072]
(5) Melting Point (Tm)

Approximately 0.40 g of a specimen (propylene homopolymer)
was put into a mold for forming a film with a thickness of 0.2

mm, heated at 240°C for seven minutes, and cool-pressed, thereby
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preparing a f£ilm. From a film obtained, a film in an amount of
5.0 mg=0.5 mg was cut out, and crimped with an exclusively-used
aluminum pan, thereby proving a measurement sample. The melting
point (Tm) was obtained from an endothermic curve prepared when
5 by the use of DSC 7 manufactured by PerkinElmer Co., Ltd., the
sample was held under nitrogen stream at 30°C for 0.5 minute,
heated at a rate of 30°C /10 min from 30°C to 240°C, held at 240°C
for 10 minutes, cooled at a rate of 10°C /min from 240°C to 30°C,
held at 30°C for 2 minutes, and then heated at a rate of 10°C /min.
10 [0073]
(6) Molecular Weight Distribution (Mw/Mn)

The molecular weight distribution (Mw/Mn) was measured as
follows by the use of Gel Permeation Chromatograph Alliance
GPC-2000 manufactured by Waters. Separation columns used were

15 two columns of TSKgel GNH6-HT and two columns of TSKgel GNHO-HTL.
The size for these columns was 7.5 mm in diameter, and 300 mm in
length. The column temperature was 140°C. A mobile phase used

A 7
Ly W

o\
0]

was o~dichlorobenzene using 0.025 ight of BHT as antioxidant,
which was moved at 1.0 mL/minute. The concentration of a specimen
20 (propylene homopolymer) was 15 mg/10 mL. The amount of feeding
the specimen was 500 ulL. A detector used was a differential
refractometer. Regarding standardpolystyrenes, thepolystyrene

manufactured by Tosoh Corporation having amolecular weight within

the range of Mw < 1000 and Mw > 4 x 10%, and the polystyrene
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manufactured by Pressure Chemical Company having a molecular
weight within the range of 1000 < Mw = 4 x 10° were used.
[0074]

(7) Thermal Shrinkage

A biaxially stretched film was cut into 10 mm in width and
100 mm in length in MD direction. The cut film was put into a
120°C hot-air oven and heated for 15 minutes. The ratioofalength
shrunk to an original length was calculated as the thermal
shrinkage ratio (%).

[0075]
(8) Breakdown Voltage (BDV)

In accordance with JIS C2330, voltage was applied to a
biaxially stretched film (250 mm x 300 mm, 15 pm in thickness)
by the use of a six-point direct-current alternate-current
converting type 15 KV pressure resistant tester manufactured by
Kasuga Electric Works, Ltd, at a temperature of 80°C, at a voltage
increase of 100 to 500 V/sec, thereby measuring the breakdown
voltage and thus obtaining the pressure resistant property. The
upper electrode was a brass-made column having a mass of 500 g
and a diameter of 25 mm, which was provided as a positive electrode,
and the lower electrode was a silicon rubber wrapped with an
aluminum foil stipulated in JIS-H-4160, which was provided as a
negative electrode. A single piece of the filmwas measured using

the six points, and three pieces of the sheets were measured, and
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an average value thereof was defined as a BDV value.
[0076]

The breakdown voltage is obtained by dividing a measured
value (V) of the breakdown strength by a thickness (um) of the
film.

[0077]
(9) Stretchability

L press sheet or a T-die sheet was subjected to successive
biaxial stretchingusing a biaxial stretcher (KARO IVmanufactured
by BRUECKNER), under the conditions of a preheating temperature
of 152°C, apreheating time of 60 seconds, a stretching temperature

of 152°C, a stretching ratio 5 x 7 times (5 times in the direction

Fh

of the flow of the resin (MD direction), 7 times in the direction
perpendicular to the direction of the flow of the resin (TD
direction)), and a stretching speed of 6 m/min. Under the same

conditions, five pieces of the biaxially stretched films were

prepared, and the stretchability was evaluated in the following

AA: Out of five pieces, five pieces were stretched well.
[0079]

BB: Out of five pieces, one or more pieces were poorly
stretched, having necking, breaking or the like.

[0080]
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CC: Out of five pieces, five pieces were poorly stretched,
having necking, breaking or the like.
[0081]
Here, the necking means that the stretched film includes
5 an unstretched part therein.
[0082]
[Production Example of Propylene Homopolymer]
(1) Preparation of Solid Titanium Catalyst Component
952 g of anhydrous magnesium chloride, 4420 mL of decane,
10 and 3906 g of 2-ethylhexylalcohol were heated at 130°C for 2 hours,
thereby to provide a homogenous solution. Into the solution, 213
g of phthalic anhydride was added, which was followed by further
stirring and mixing at 130°C for 1 hour so as to dissolve the
phthalic anhydride. A homogenous solution obtained was cooled
15 to 23°C, and 750 mL of this homogenous solution was added dropwise
over 1 hour into 2000 mL of titanium tetrachloride held at -20°C.
After the dropwise addition, the temperature of amixture solution

0°C over 4 hours. When the temperature

[

obtained was raised to 1
reached 110°C, 52.2 g of diisobutyl phthalate (DIBP) was added,
20 and at the temperature, heating was carried out for 2 hours. Then,
a solid part was collected by heated filtration, and this solid
part was resuspended in 2750 mL of titanium tetrachloride. The
suspension was washed using 110°C decane and hexane until the

titanium compound became undetectable in the washing liquid. A
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solid titanium catalyst component thus prepared was stored as a
hexane slurry. A part of the hexane slurry was dried to study
the catalyst composition, and it was found that the solid titanium
catalyst component had 2% by weight of titanium, 57% by weight
of chlorine, 21% by weight of magnesium, and 20% by weight of DIBP.
[0083]
(2) Preparation of Prepolymerization Catalyst

120 g of a transition metal catalyst component, 20.5 mL of
triethylaluminum, and 120 L of heptane were charged into a 200L
autoclave equipped with a stirrer. With the temperature inside
the autoclave kept at 5°C, 720 g of propylene was added thereto.
Then, with stirring carried out for 60 minutes, the reaction was
allowed to proceed. After the polymerization, a solid component
was allowed to settle, a supernatant liguid was removed, and the
residue was washed two times using heptane. A prepolymerization
catalyst obtained was resuspended in a purified heptane in order
for the transition metal catalyst component concentration to be
1 g/L. This prepolymerization catalyst contained 6 g of &
propylene polymer per 1 g of the transition metal catalyst
component.
[0084]
(3) Polymerization

Into a 100L vessel polymerization reactor eguipped with a

stirrer, 110 kg/h of propylene, 1.4 g/h of the catalyst slurry
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produced in (2) as a transition metal catalyst component, 5.8 mL/h
of triethylaluminum, and 2.6 mL/h of
dicyclopentyldimethoxysilane were continuously fed, and hydrogen
was fed so that the hydrogen concentration in the gas phase part
became 0.9 mol%. Polymerization was carried out at a
polymerization temperature of 73°C, and a pressure of 3.2 MPa/G.

.

A slurry obtained was transferred into a 1000 L wvessel

0}

polymerization reactor equipped with a stirrer, where further
polymerization was carried out. 30 kg/h of propylene, and
hydrogen such that the hydrogen concentration in the gas phase

part became 1.3 mol%, were fed into the polymerizer, and then

of 71°C, and a pressure of 3.0 MPa/G. A slurry obtained was
transferred to a 500 L vessel eguipped with a stirrer, where
further polymerization was carried out. 46 kg/h of propylene,
and hydrogen such that the hydrogen concentration in the gas phase
part became 1.3 mol%, were fed into the polymerizer, and then
polymerization was carried out at a polymerization temperature
of 69°C, and a pressure of 2.9 MPa/G. A slurry obtained was
deactivated, and then, the slurry was transferred to a washing
tank using liquid propylene where the propylene homopolymer
powders were washed. This slurry was subjected to vaporization,
and subjected to gas-solid separation, thereby obtaining a

propylene homopolymer. The propylene homopolymer obtained was
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47 [0114] As shown in Examples and Comparative Examples of the present application, it is found
that the polypropylene film for a film capacitor of the_present invention has extremely high breakdown
5 voltage. [01151 [Example O] 100% by weight of pellets (average particle diamater: mm) of a
propylene homopolymer (MFR: 4.2 g610 min, mmmmg 98%, ash

introduced into a conical drier, where vacuum drying was carried

out at 80°C. Then, to 100 kg of this product, 35.9 g of pure water,

and 0.63 L of propylene oxide were added, which was followed by

dechlorinationtreatmentat9O“Cf0142hour§andthenvacuumdrying
5 at 80°C, thereby obtaining propylene homopolymer powders.

[0085]

[Example 1]

Pellets (average particle diameter: 3 mm) of the propylene

homopolymer obtained in the above Production Example (MFR: 4.2
10 g¢/10 min, mmmm: 98%, ash amount: 20 ppm, chlorine amount: 1 ppm,

Tm: 166°C, Mw/Mn: 6.5) were laid and arranged uniformly such that

pellets were not superposed among one another, and were irradiated

with an electron ray with an absorbed dose of 1 kGy (accelerating

voltage: 800 kV, electric current: 0.5 mA, irradiation rate: 2
15 m/min) by the use of an electron ray irradiator (EBC800-35

manufactured by NHV Corporation).

[008¢6]

The pellets irradiated were pressed by the use of a press

molding machine (SFA-20 manufactured by Shinto Metal Industries
20 Corporation) under the conditions of a preheating/heating

temperature of 210°C, a preheating time of 5 minutes, a heating

pressure of 10 MPa, a pressurizing and heating time of 2 minutes,

thereby obtaining a 0.5 mm pressed sheet.

[0087]



10 amount: 20 ppm, chlorine amount: | IDDm, Tm: 166'C, Mw/Mn: 6.5), and 1% by weight of
triallylisocya u ate (TATO manufacnureg by Nippon Kasei Chemical Co., Ltd.) as a cross-linking agent
were melt-kneaded at a molding temperature of 2111CC by the use of a biaxial extruder
(HYPERKTX20, 30 mm-diameter x 2 ma iaitureg by 16 KOEE ST L,, tnereoy obtaining pellets, [0116l
These peillers were laid and arranged uniformly such that pellets were not superposed among one
another, and were irradiated with an electron ray with an absorbed dose of 10 kGy (accelerati 20 -
age: 300 kV, electricreursept:cls 340As iiradiation ¢ate: 12 63/nom by the usenofan electeoreeay irradiator
(E5C800-35 manufactured by NEFF !corporat)on). [0117] 48 molding machine (SFR-20 manufactured
by Shinto Metalsinglustries: €orporatiomamderdheiconditions ofprehenheatingdemperaturelof 210',., a
preheating time of 5 minutes, a heating pressure of 10 MPa, a pressurizing and heating time or 2
minutes, thereby<obtamning &8 mmipressedisheetr {01182 BRI préssed shedewasteut into do
mmx 85 um and the sheet was subjected to successive biaxial stretching using a biaxial stretcher
(MARC IV manofactiretsby BRUECKNERY, onderttre 10 conditiohs eof apreheatinig teiperature of
152 C, a preheating time of 60 seconds, a stretching temperature of 152°C, a stretching ratio 5x 7
times (5 fimes in MDsdifectith, 7ZtiffessindD.diFectoi ahtita stretching Speedfof 6 fimin- fifereby
obtaining a biaxiallv stretched gHIm with a thickness of 19 um. 15[0119] The result of a film obtained is
set forth in TaBlel2, f0120F jEREniplé 10T A il Was preéparst in theé"§ame MAnneérEas i Bkample 9,
except 20 that the absorbed dose of the electron ray was 50 kGy (accelerating voltage: 800 kV,
electric curret4d AR SHEMEToR RE25h/MdH) ™ The FdSUTESRa T obtaitfed iS Sttt ih Table 2.

[0121] [Comparative Example . ,
stretched film with a thickness of 15 um.

[0088]
10 The result of a film obtained is set forth in Table 1.
10089]
[Examples 2 and 3]
In Example 2, a film was prepared in the same manner as in
Example 1, except that the absorbed dose of the electron ray was
15 10 kGy (accelerating voltage: 800 kV, electric current: 1.3 mA,
irradiation rate: 2 m/min).
[0090]
In Example 3, a £ilm was prepare n the same manner as in
Example 1, except that the absorbed dose of the electron ray was
20 100 kGy (two-time irradiations, 50 kGy (accelerating voltage 800
kV, electric current: 4.9 ma, irradiation rate: 2 m/min) for each
irradiation) .
[0091]

The results of films obtained are set forth in Table 1.



49 A film was prepared in the same manner as in Example 9, except that the film was not
irradiated with the electron ray. The result of a film, obtained is set forth in Table 2. [0122] [Example
100% by weight of pellets (average particlediametegb?)mm) of a propylene homopolymer (MFR: 4.2
95/10 min, ma= 96%, ash amount: 20 ppm, chlorine amount: 1 pen, I'm: 166[C Mw/Mnt 6.5), and 1%
by weight of TAIC as a cross-linking agent were melt-kneaded 10 at a molding temperature of 210C
the use of a biaxial extruder (HYPERKTX30, 30mm-diameters:2 manufactured by KOBE STEEL, Ltd.),
thereby obtaia [@123] These pellets were melted at a molding temperature of 210C, 15 using a 30
mm-diameter extruder (an extrusion sheet molding machine manufactured by GM Engineering, Inc.),
and then extrudedfrema: T-diexangslewlycooledat a cooling roll held at a cooling temperature of 30'C
under the condition it a take up speed of 1.0 m/min, thereby obtaining a sheet with a thickness of 0.5
mat. 20[0124] This sheet:wasrewt-into 65 ran: x 8hmmnpand the sheetwasdrradiated with an
electron ray with an absorbed dose of 1 kGy (accelerat voltage: 300 kV, electric current: 2.9 mA,
irradiation rateh 50 nwmin)lboyvthe use of-an &lectronvrayh 50 irratkator (EDE300-60 enanwfdctured by
NHV Corporation). [0125] The sheet irradiated was subjected_ to successive biaxial stretching
using a Biaxialfsteet€hen (NARQ ¥ dmanufacturedy: BRUESKINER), under the conditions of a
preheating temperature of 152°C, a preheating Lllan of 60 seconds, a stretching temperature of 152°C,
a stretching ratie % x 7 times (5 times in ND direction, 7 times in TD direction) , and a stretching
speed_ of6 mimin, thereby obtaining a blaxially stretched film with a thickness of 15 pm. 10[0126] The
result of a filmIoktained i$!set forth in Table 2. [0127] [Examples 12 and 131 In Example 12, a film was

prepared in the same manner as , x
Pellets (average particle diameter: 3 mm) of a propylene

homopolymer (MFR: 4.2 ¢g/10 min, mmmm: 98%, ash amount: 20 ppm,

10 chlorine amount: 1 ppm, Tm: 166°C, Mw/Mn: 6¢.5) were melted at a
molding temperature of 210°C, using a 30 mm-diameter extruder (an
extrusion sheet molding machine manufactured by GM Engineering,
Inc.), and then extruded from a T-die, and slowly cocled at a
cooling roll held at a cooling temperature of 30°C under the

15 condition of a take-up speed of 1.0 m/min, thereby obtaining a
sheet with a thickness of 0.5 mm.

[0084]

1

This sheet was cut into 85 mm x 85 mm, and the sheet was

6]

irradiated with an electron ray with an absorbed dcse of 1 kGy
20 (accelerating voltage: 300 kV, electric current: 1.9 mA,

irradiation rate: 50 m/min) by the use of an electron ray

irradiator (EBC300-60 manufactured by NHV Corporation).

[0095]

The sheet irradiated was subjected to successive biaxial



15 in Example 11, except that the absorbed dose of the electron ray was 10 kGy (accelerating voltage:
300 kV, electric current: 18.7 m14, irradiation rate: 50 m/min !10128] In Example 23, a film was
prepared in the same manner as 20 in Example 11, except that the absorbed dose of the electron ray
was 100 kG: (accelerating voltage: 300 kV, electric current: 37.4 mAT irradiation rate: 10 miniin).
[0129] 51 r01301 {Examples 14 to 101 In Example 14, a film was prepared in the same manner as in
Example 12, except that 4% by weight of TAIC as a cross-link agent was used. [0131] In Example
15, a film was preparedhin the;same manneras in Example 13:axsept that-4%y-weightiof TAT, as a
cross-linking agent was used. 10[01321 In Example 16, a film was prepared in the same manner
as in Exampleri2,cexcept that,5% byrweight of T:AIC:as @ sress-liskingrageatiwasdised: [0£33] 15Un
Example 17, a film was prepared in the same manner as in. Example 13, except that 5% by weight of
TAIC as a crass-linking agent sasndsedmfO b34FIn &xample, 18, atfilarwaspreparned in the-same
manner as

of 152°C, a stretching ratio 5 x 7 times (5 times in MD direction,

7 times in TDdirection), and a stretching speed of 6 m/min, thereby

11

obtaining a biaxially stretched film with a thickness of 15 um.
[0096]
The result of a film obtained is set forth in Table 1.
[0097]
10 [Examples 5 to 7]
In Example 5, a film was prepared in the same manner as in
Example 4, except that the absorbed dose of the electron ray was
10 kGy (accelerating voltage: 300 kV, electric current: 18.7 ma,
irradiation rate: 50 m/min).
15 [0098]
In Example 6, a film was prepared in the same manner as in
Example 4, except that the absorbed dose of the electron ray was

100 kGy (accelerating voltage: 300 kV
) ’

4 < - . \
tric current: 37.4 mA,

>

0]

irradiation rate: 10 m/min).
20 [0099]
In Example 7, a film was prepared in the same manner as in
Example 4, except that the absorbed dose of the electron ray was
300 kGy (three-time irradiations under the conditions of 100 kGy) .

[0100]



20 in Example 11, except that 5% by weight of TAIC as a cross-linking agent was used, and the
absorbed dose of the electron ray was 300 kGy ee-time irradiations under the conditions of 100 kGv
described above). [0135] 52 The results of films oljtained are set forth in Table 2. [0136] [Comparative
Example 11] In Comparative Example 11, a film was prepared in the same 5 manner as in Example
11, except that the film was not irradiated with the electron ray. The result of a film obtainedls set forth
in Tahle. 2. [01371 [Comparative Examples 12 to 14] 10In Comparative Example 12, a film was

prepared in the sameypanpper,as in Gormparative Example 11, exeeptthati4%-byrweight of EAIC as a
cross-linking agent was used. [0138] In Comnarative Example 13 a film was prepared in the

same 15 mannenas in Comparative Example 11, except that oweight TAIC as a cross-linking agent
was used. [0139] In Comparative Example 14, in the same manner as in Example 12, except that 5%.
by weight of TAYGas-a €ress-linking.agent was 20 use-, and the absorbed dose of the electron ray
was 1.000 kGy (ten-time irradiarions under the conditionsof 100
A filmwas prepared in the same manner as in Example 4, except
5 that the filmwas not irradiated with the electron ray. The result
of a film obtained i1s set forth in Table 1.
[0102]
[Comparative Example 3]
In the same manner as in Example 4, except that the absorbed
10 dose of the electron ray was 1000 kGy (ten-time irradiations under
the conditions of 100 kGy), an attempt to prepare a film was made,
but a film was not able to be prepared, because the specimen was
deteriorated by the irradiation with the electron ray.
[0103]
15 [Example 8]
A filmwas prepared in the same manner as in Example 5, except
that pellets (average particle diameter: 3 mm) of a propylene
homopolymer (MFR: 2.9 g/10 min, mmmm: 94%, ash amount: 23 ppm,
chlorine amount: 1 ppm, Tm: 163°C, Mw/Mn: 5.0) were used, and
20 the preheating temperature of the biaxial stretcher was 149°C.
The result of a film obtained is set forth in Table 1.
[0104]

[Comparative Example 4]

A filmwas prepared in the same mannexr as in Example 8, except



G attempt to prepare a film as made, but a film. was not E: :: be prepared, because the specimen was
deteriorated by the irradiation with the electron ray. 53 [0140] The results of films obtained are set
forth in Table 2. [0141] [Comparative Example 15] In the same manner as in Example 11, except
that 15% by weight of TRIC as a cross-linking agent was used, an attempt to prepare a film was made,
but a film was not able to be prepared, because the excessive amount of the cross-linking agent
prevented the specimen from becoming pelletized. 10[0142] [Example 19] A film was prepared in
the same manner asdn-Example 12; exceptithat peliets (averagegparicle diametes: Semim)of a
propylene homopolymer (MFR: 2(9 410 min, rim= 94%, ash amount: 15 23 ppm, chlorine amount: 5
ppm, Tmm 163M2,aw/Mn-5.0) were usedsand the-preheatingitemperature of the biaxial stretcher was
149[C. The result of a film obtained is set forth in Thole 2. [0143] [Comparative Example 16] 20A film
was prepareddn ¢ie same manner as in Example 19, except that pellets(average particle diameter: 3
mm) of a propylene homopolvmer (MFR: 2.8 p/10m mmmm: 91%, ash amount: 27 dpm, chlorine

amount: 3 ppraeipexrkG0[C; MwiMni8.3)lwere used. The result of a film obtained is set forth in Table
2. Stretch- ability

5 A film was prepared in the same manner as in Comparative
Example 2, except that pellets (average particle diameter: 3 mm)
of a propylene homopolymer (MFR: 2.8 ¢g/10 min, mmmm: 91%, ash
amount: 27 ppm, chlorine amount: 3 ppm, Tm: 160°C, Mw/Mn: 8.0)
were used, and the preheating temperature of the biaxial stretcher

10 was 145°C. The result of a film obtained is set forth in Table

[0106]
[Comparative Example 6]
A film was prepared in the same manner as in Comparative
15 Example 5, except that the absorbed dose of the electron ray was
10 kGy (accelerating voltage: 300 kV, electric current: 18.7 mA,

irradiation rate: 50 m/min). The result of a film obtained is

[0107]
20 [Comparative Example 7]
99% by weight of pellets (average particle diameter: 3 mm)
of a propylene homopolymer (MFR: 4.2 g/10 min, mmmm: 98%, ash

amount: 20 ppm, chlorine amount: 1 ppm, Tm: 166°C, Mw/Mn: 6.5),

and 1% by weight of a propylene homopolymer (PF814 (product name)
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manufactured by Basell, MFR: 3.2 g/10 min, mmmm: 91%, ash amount:
220 ppm, chlorine amount: 24 ppm, Tm: 158°C, Mw/Mn: 8.5) were
melt-kneaded at a molding temperature of 210°C by the use of a
biaxial extruder (HYPERKTX30, 30 mm-diameter x 2 manufactured by
KOBE STEEL, Ltd.), thereby obtaining pellets.

[0108]

These pellets were melted at a molding temperature of 210°C,
using a 30 mm-diameter extruder (an extrusion sheet molding
machine manufactured by GM Engineering, Inc.), and then extruded
froma T-die, and slowly cooled at a cooling roll held at a cooling
temperature of 30°C under the condition of a take-up speed of 1.0
m/min, thereby obtaining a sheet with a thickness of 0.5 mm.
[0109]

This sheet was subjected to successive biaxial stretching
using a biaxial stretcher (KARO IV manufactured by BRUECKNER),
under the conditions of a preheating temperature of 152°C, a
preheating time of 60 seconds, a stretching temperature of 152°¢C,

5 x 7 times (5 times in MD direction, 7 times

a stretching ratio
in TD direction), and a stretching speed of 6 m/min, thereby
obtaining a biaxially stretched film with a thickness of 15 um.
[0110]

The result of a film obtained is set forth in Table 1.

[0111]

[Comparative Example 8]



0 CCwrllA999r 119 OZ9 FOL9 671 201 211ti8L 811'9990r CD 0 .3. CO c3)

10

45

A film was prepared in the same manner as in Comparative
Example 2, except that pellets (average particle diameter: 3 mm)
of a propylene homopolymer (MFR: 3.0 g/10 min, mmmm: 98.5%, ash
amount: 300 ppm, chlorine amount: 70 ppm, Tm: 167°C, Mw/Mn: 6.0)

were used. The result of a film obtained is set forth in Table

[0112]
[Comparative Example 9]

A filmwas prepared in the same manner as in Example 1, except
that a propylene homopolymer (PF814 (product name) manufactured
by Basell, MFR: 3.2 ¢g/10 min, mmmm: 91.0%, ash amount: 220 ppm,
chlorine amount: 24 ppm, Tm: 158°C, Mw/Mn: 8.5) was used as pellets.

The result of a film obtained is set forth in Table 1.
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[0114]

As shown in Examples and Comparative Examples of the present
application, it is found that the polypropylene film for a film
capacitor of the present invention has extremely high breakdown
voltage.

[0115]
[Example 9]

100% by weight of pellets (average particle diameter: 3 mm)
of a propylene homopolymer (MFR: 4.2 ¢g/10 min, mmmm: 98%, ash
amount: 20 ppm, chlorine amount: 1 ppm, Tm: 166°C, Mw/Mn: 6.5),
and 1% by weight of triallylisocyanurate (TAIC manufactured by
Nippon Kasei Chemical Co., Ltd.) as a cross-linking agent were
melt-kneaded at a molding temperature of 210°C by the use of a
biaxial extruder (HYPERKTX30, 30 mm-diameter x 2 manufactured by
KOBE STEEL, Ltd.), thereby obtaining pellets.

[011le]

These pellets were laid and arranged uniformly such that
pellets were not superposed among one another, and were irradiated
with an electron ray with an absorbed dose of 10 kGy (accelerating
voltage: 800 kV, electric current: 1.3 mA, irradiation rate: 2
m/min) by the use of an electron ray irradiator (EBC800-35
manufactured by NHV Corporation).

[0117]

The pellets irradiated were pressed by the use of a press
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molding machine (SFA-20 manufactured by Shinto Metal Industries
Corporation) under the conditions of a preheating/heating
temperature of 210°C, a preheating time of 5 minutes, a heating
pressure of 10 MPa, a pressurizing and heating time of Z minutes,
thereby obtaining a 0.5 mm pressed sheet.

[0118]

This pressed sheet was cut into 85 mm x 85 mm and the sheet
was subjected to successive biaxial stretching using a biaxial
stretcher (KARO IV manufactured by BRUECKNER), wunder the
conditions of a preheating temperature of 152°C, a preheating time
of 60 seconds, a stretching temperature of 152°C, a stretching
ratio 5x 7 times (5 times inMDdirection, 7 times in TD direction),
and a stretching speed of 6 m/min, thereby obtaining a biaxially
stretched film with a thickness of 15 um.

[0119]

The result of a film obtained is set forth in Table 2.
[0120]

[Example 10]

2 film was prepared in the same manner as in Example 9, except
that the absorbed dose of the electron ray was 50 kGy (accelerating
voltage: 800 kV, electric current: 4.9 mA, irradiation rate: Z
m/min). The result of a film obtained is set forth in Table 2.
[(0121]

[Comparative Example 10]
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A filmwas prepared in the same manner as in Example 9, except
that the film was not irradiated with the electron ray. The result
of a film obtained is set forth in Table 2.

[0122]
[Example 11]

100% by weight of pellets (average particle diameter: 3 mm)
of a propylene homopolymer (MFR: 4.2 ¢g/10 min, mmmm: 98%, ash
amount: 20 ppm, chlorine amount: 1 ppm, Tm: 166°C, Mw/Mn: 6.5),
and 1% by weight of TAIC as a cross-linking agent were melt-kneaded
at a molding temperature of 210°C by the use of a biaxial extruder
(HYPERKTX30, 30 mm-diameter x 2 manufactured by KOBE STEEL, Ltd.),
thereby obtaining pellets.

[0123]

These pellets weremelted at a molding temperature of 210°C,
using a 30 mm-diameter extruder (an extrusion sheet molding
machine manufactured by GM Engineering, Inc.), and then extruded
froma T-die, and slowly cooled at a cooling rcoll held at a cooling
temperature of 30°C under the condition of a take-up speed of 1.0
m/min, thereby obtalining & sheet with a thickness of 0.5 mm.
[0124]

This sheet was cut into 85 mm x 85 mm, and the sheet was
irradiated with an electron ray with an absorbed dose of 1 kGy
(accelerating voltage: 300 kV, electric current: 1.9 mA,

irradiation rate: 50 m/min) by the use of an electron ray
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irradiator (EBC300-60 manufactured by NHV Corporation).
[0125]

The sheet irradiated was subjected to successive biaxial
stretching using a biaxial stretcher (KARC IV manufactured by
BRUECKNER), under the conditions of a preheating temperature of
152°C, a preheating time of 60 seconds, & stretching temperature
of 152°C, a stretching ratio 5 x 7 times (5 times in MD direction,
7 times in TDdirection), and a stretching speed of 6 m/min, thereby
obtaining a biaxially stretched film with a thickness of 15 um.
[0126]

The result of a film obtained is set forth in Table 2.
[0127]

[Examples 12 and 13]

In Example 12, a film was prepared in the same manner as
in Example 11, except that the absorbed dose of the electron ray
was 10 kGy (accelerating voltage: 300 kV, electric current: 18.7
m&, irradiation rate: 50 m/min).

In Example 13, a film was prepared in the same manner as
in Example 11, except that the absorbed dose of the electron ray
was 100 kGy (accelerating voltage: 300 kV, electric current: 37.4
mA, irradiation rate: 10 m/min).

[0129]

The results of films obtained are set forth in Table 2.
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[0130]
[Examples 14 to 18]

In Example 14, a film was prepared in the same manner as
in Example 12, except that 4% by weight of TAIC as a cross-linking
agent was used.

[0131]

In Example 15, a film was prepared in the same manner as
in Example 13, except that 4% by weight of TAIC as a cross-linking
agent was used.

[0132]

In Example 16, a film was prepared in the same manner as
in Example 12, except that 5% by weight of TAIC as a cross-linking
agent was used.

[0133]

In Example 17, a film was prepared in the same manner as
in Example 13, except that 5% by weight of TAIC as a cross-linking
agent was used.

In Example 18, a film was prepared in the same manner as
in Example 11, except that 5% by weight of TAIC as a cross-linking
agent was used, and the absorbed dose of the electron ray was 300
kGy (three-time irradiations under the conditions of 100 kGy
described above).

[0135]
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The results of films obtained are set forth in Table 2.
[0136]
[Comparative Example 11]
In Comparative Example 11, a film was prepared in the same
5 manner as in Example 11, except that the film was not irradiated
with the electron ray. The result of a film obtained is set forth
in Table 2.
[0137]
[Comparative Examples 12 to 14]
10 In Comparative Example 12, a film was prepared in the same
manner as in Comparative Example 11, except that 4% by weight of

TAIC as a cross-linking agent was used.

In Comparative Example 13, a film was prepared in the same
15 manner as in Comparative Example 11, except that 5% by weight of
TAIC as a cross-linking agent was used.

[0139]

11, except that 5% by weight of TAIC as & cross-linking agent was
20 used, and the absorbed dose of the electron ray was 1000 kGy
(ten-time irradiations under the conditions of 100 kGy), an
attempt to prepare a film was made, but a film was not able to
be prepared, because the specimen was deteriorated Dby the

irradiation with the electron ray.
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[0140]

The results of films obtained are set forth in Table 2.
[0141]

[Comparative Example 15]

In the same manner as in Example 11, except that 15% by weight
of TATIC as a cross-linking agent was used, an attempt to prepare
a film was made, but a film was not able to be prepared, because
the excessive amount of the cross-linking agent prevented the
specimen from becoming pelletized.

[0142]
[Example 19]

A film was prepared in the same manner as in Example 12,
except that pellets (average particle diameter: 3 mm) of a
propylene homopolymer (MFR: 2.9 g/10 min, mmmm: 94%, ash amount:
23 ppm, chlorine amount: 1 ppm, Tm: 163°C, Mw/Mn: 5.0) were used,
andthepreheatingtemperaturecﬁfthebiaxialstretcherwas149°C.
The result of a film obtained is set forth in Table 2.

[0143]
[Comparative Example 16]

A film was prepared in the same manner as in Example 19,
except that pellets (average particle diameter: 3 mm) of a
propylene homopolymer (MFR: 2.8 g/10 min, mmmm: 91%, ash amount:
27 ppm, chlorine amount: 3 ppm, Tm: 160°C, Mw/Mn: 8.0) were used.

The result of a film obtained is set forth in Table 2.
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Industrial Applicability
[0145]
The polypropylene film for a film capacitor obtained from
the polypropylene for a film capacitor or the polypropylene sheet
5 for a film capacitor of the present invention, can make the film
thin, has high breakdown voltage and small thermal shrinkage ratio,
and therefore can provide a small-sized film capacitor with large
capacity, which can greatly contribute, for example, to allowing
hybrid automobiles to have higher output, smaller size and lighter

10 weight.



61 x3 iuog 55 Industrial Applicability [0145; The polypropylene film for a film capacitor obtained
from the polypropylene for a film capacitor or the polypropylene sheet for a film capacitor of the
present invention, can make the film thin, has high breakdown voltage and small thermal shrinkage
ratio, and therefore can provide a small-sized film c%ﬁ)acitor with large capacity, ich can greatly
contribute, for example, to allowing hybrid automobiles to have higher output, smalle ize and lighter 10
weight. 56 CLAIMS A oolypropyiene for a film capacitor which is obtainable
adiatingapropylenehomopolymer with aradiation with gn absorbed dose of 0.1 to 500 kGy, wherein the
propylene 5 homopolymer has: (1) a melt flow rate (MFR) within a range of 1 to 10 g/10 min as

determined at 23YC under g load of 2,16 kg in accordance with ASTM 31238, .. ., an isotactic

pentad fraction (mnnn fraction) of not less 10 than 94% as determined using 13C-NMR, (3) an

ash amount ofnetimore than 30.ppM-as ghtaiped hy completely burning the nropylene-homopolymhr
in air, and (4) a chlorine amount of not more than 10 ppm as determined by ion chromatography.

The polypropylene for a filyp capaciter aceerding teclain I, xuhereindhe radiationdisyy electron ray or a
gamma ray. 3.A polypropylene sheet for a film capacitor which is 20 obtainable by irradiating a sheet
obtainedsfrom aprepylenre hem000lymer with a radiation with an absorbed dose of 0.1 to 500 kGy,
wherein the propylene fomopolymer has:
(1) a melt flow rate (MFR) within a range of 1 to 10 g/10
min as determined at 230°C under a load of 2.16 kg in accordance
with ASTM D1238,
(2) an isotactic pentad fraction (mmmm fraction) of not less
10 than 94% as determined using 13C-NMR,
(3) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene homopolymer in air, and

(4) a chlorine amount of not more than 10 ppm as determined

by ion chromatography.

2. The polypropylene for a film capacitor according to

claim 1, wherein the radiation is an electron ray or a gamma ray.

3. A polypropylene sheet for a film capacitor which is

20 obtainable by irradiating a sheet obtained from a propylene

homopolymer with a radiation with an absorbed dose of 0.1 to 500
kGy, wherein the propylene homopolymer has:

(1) a melt flow rate (MFR) within a range of 1 to 10 g/10

min as determined at 230°C under a load of 2.16 kg in accordance



(1) a melt flow rate (MIT) within a range of | to 10 g/10 min as determined at 23015 under a load of
2.16 kg in accordance with ASTM D1238, (2) an isotactic pentad fraction (mmmmfraction) of not
less than 94% as aetermaned using 130-NMA, _(3) an ash amount of not more than 30 ppm as
obtained by completely burning the propylene homd olymer in air, and ) a chlorine amount of
not more than 10 pun) as determined by ion chromatography. 4. The polypropylene sheet for a
film capacitor 10 according to claim. 3, wherein the radiation is an electron for a gamma ray. 5.
The polypropylene ;\%rﬂfig@é:}aé),acitor according to claim 1 or 2, which is obtainable by adding a
cross-linking agent 15 to the propylene homopolymer. 6. The polypropylene sheet for a film,

capacitor according to claim;3 or 4, which.is:obtainable;by, adding a.cress-inking agent tosthe
propylene homopolvmer. 20 T' poly -cop ene for a fflp. capacitor according to claim 5,is obtainable by

adding 0.01 to9,10%chy weighta cress:linking:agentto100% by weight of the propylene homopolymer.
58 8. The polypropylene sheet for a film capacitor according to claim. 6, which is obtainable by
add'ng 0.01 to 10% by weight ef.acressHinkinghagenbto-100%: by weight of the-peopydene
homopolymer. 9. The polypropylene for a film capacitor according to claim 1 or 2, wherein the
absorbed dosenf the é#radiationiis 4 ta 300KGyy 10ne hodOpFhenpolypropylene sheet for a film
capacitor accordclaim 3 or 4, wherein the absorbed dose of the

(4) a chlorine amount of not more than 10 ppm as determined

by ion chromatography.

4. The polypropylene sheet for a film capacitor
10 according to claim 3, wherein the radiation is an electron ray

or a gamma ray.

5. The polypropylene for a film capacitor according to
claim 1 or 2, which is obtainable by adding a cross-linking agent

15 to the propylene homopolymer.

6. The polypropylene sheet for a film capacitor
according to claim 3 or 4, which is obtainable by adding a

cross-linking agent to the propylene homopolymer.

7. The polypropyiene for a film capacitor according to
claim 5, which is obtainable by adding 0.01 to 10% by weight of
a cross-linking agent to 100% by weight of the propylene

homopolymer.



irradiation is 1 to 300 KGy. 1511.The polypropylene for a film capacitor according to claim 1 or 2,
wherein the propylene homopolymer is in any form of powders, granules and pellets. 12.A
polypropylene sheet for a film capacitor which is 2Q obtainable from the polypropylene for a film
capacitor according to claimor A polypropylene film for a film capacitor which is 59 according to claim
3or4. 14. A film capacitor comprising the polypropylene film for a film capacitor according to
claim 13. 15. A method for producing a polypropylene for a film capacitor which comprises
irradiating a propylene nombpolymer with a radiation with an absorbed dose of 0.1 to 500 kGyr
wherein the propylene homopolymer has: 10(l) a malt flow rate (MFR.) within a range of i to 10 g410
min as determined at 230C tinder.a.load,0f-2.16-kg in-aceerdanse with ASTM Dd288c1 tor(2) an
isotactic pentad) fraction (mmffmfraction) of not less than 94% as determined us a 132-NMP., 15(3) an
ash amount gt-net-morg than3Q ppm asobtained byrecmpletely byrniag the propylene homonolymer
in air, and (4) a chlorine amount of not more than 10 ppm as determined by ion chromatography.
by weight of a cross-linking agent to 100% by weight of the

5 propylene homopolymer.

9. The polypropylene for a film capacitor according to

claim 1 or 2, wherein the absorbed dose of the irradiation is 1

to 300 KGy.
10
10. The polypropylene sheet for a film capacitor
according to claim 3 or 4, wherein the absorbed dose of the
irradiation is 1 to 300 KGy.
15 11. The polypropylene for a film capacitor according to

claim 1 or 2, wherein the propylene homopolymer is in any form
of powders, granules and pellets.
12. A polypropylene sheet for a film capacitor which is
20 obtainable from the polypropylene for a film capacitor according

to claim 1 or 2.

13. A polypropylene film for a film capacitor which is

obtainable by biaxially stretching the polypropylene sheet



916.A method for producing a polypropylene sheet for a film capacitor which comprises irradiating a
sheet obtained from a nronylene homonlymer radiation with an absorbed dose. of 0.1 to 500 krAy,
wherein the propylene homopolvmer has: 60 min as determined at 230C under a load of 2.16 kg in
accordance with ASTM D1238, (2) an isotactic pentad fraction (=ram fraction) of not less than
94% as determined using 13C-NMR, (3) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene homopolymer in air, and (4) a chlorine amount of not more than

10 ppm as determined by:ign chromatography. 1017.The method for producing a polypropylene for a
film capacitor: according to claim 15, which comprises adding a cross-linking agent to the propylene

hompoolymer. 18. The mpthod for producing a polypropylene sheer for a 15 film capacitor
according to claim. 16, which comprises adding a cross-linking agent to the propylene homopolymer.
19. A method for producing 2 pelyprepylene: tin:fesadfilm: capaeiter which-comprises: 20asstep (1) for
producing a propylene homopolymer a melt flow rate (MFR.) within a range of 1 to min as determined
at 230'C under a leadi 0f:2 16-kg in accardaneeiwith ASTM:31238,.(2) an isotactic pentad fraction
(mmmnlfraction) of not less 61 than 94% as determined using 13C-NMR, (3) an ash amount of
not moresthan 30 ppm as obtained by completely burning the propylene homppolymer in air, and
15. A method for producing a polypropylene for a film
capacitor which comprises irradiating a propylene homopolymer
with a radiation with an absorbed dose of 0.1 to 500 kGy, wherein
the propylene homopolymer has:
10 (1) a melt flow rate (MFR) within a range of 1 to 10 g/10
min as determined at 230°C under a load of 2.16 kg in accordance
with ASTM D1238,
(2) an isotactic pentad fraction (mmmm fraction) of not less
than 94% as determined using C-NMR,
15 (3) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene homopolymer in air, and

(4} a chlorine amount of not more than 10 ppm as determined

by ion chromatography.

20 16. A method for producing a polypropylene sheet for a
film capacitor which comprises irradiating a sheet obtained from
a propylene homopolymer with a radiation with an absorbed dose
of 0.1 to 500 kGy, wherein the propylene homopclymer has:

(1) a melt flow rate (MFR) within & range of 1 to 10 g/10



(4) a chlor ne amount of not more than 10 ppm as determined 5 by ion chromatograp 37;

(1) for producing a sheet from the Propylene homopolymer; and a step (lll) for producing a stretched
film from the sheet, the method comprising the ste%gor irradiating the propylene 10 homopolvmer
obtained in the step (1) or the sheet obtained in the step (ll) with an electron ray with an absorbed
dose of 0.1 to 500 20.The method foroducing a polypropylene film for a 15film capacitor according to

claim 19, which comprises adding a cross-linking agent to the propylene homopolymer.

10

20

min as determined at 230°C under a load of 2.16 kg in accordance
with ASTM D1238,

(2) an isotactic pentad fraction (mmmm fraction) of not less
than 94% as determined using °C-NMR,

(3) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene homopolymer in air, and

(4) a chlorine amount of not more than 10 ppm as determined

by ion chromatography.

17. The method for producing a polypropylene for a film
capacitor according to claim 15, which comprises adding a

cross-linking agent to the propylene homopolymer.

18. The method for producing a polypropylene sheet for a
film capacitor according to claim 16, which comprises adding a

cross-linking agent to the propylene homopolymer.

19. A method for preducing a polypropylene film fora £ilm
capacitor which comprises:

a step (I) for producing a propylene homopolymer having:

(1) & melt flow rate (MFR) within a range of 1 to 10 g/10
min as determined at 230°C under a load of 2.16 kg in accordance
with ASTM D1238,

(2) an isotactic pentad fraction (mmmm fraction) of not less
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than 94% as determined using 3C-NMR,

(3) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene homopolymer in air, and

(4) a chlorine amount of not more than 10 ppm as determined
by ion chromatography;

a step (II) for producing a sheet from the propylene
homopolymer; and

a step (III) for producing a stretched film from the sheet,

themethod comprising the step for irradiating the propylene
homopolymer obtained in the step (I) or the sheet obtained in the
step (II) with an electron ray with an absorbed dose of 0.1 to

500 kGy.

20. The method for producing a polypropylene film for a
film capacitor according to claim 19, which comprises adding a

cross-linking agent to the propylene homopolymer.



