Description Title of the Inventlon POLYPROPYLENE FOR FILM CAPACITOR,
POLYPROPYLENE SHEET FOR 5 FILM CAPACITOR, METHOD FOR PRODUCING THE SAME,
AND USES OF THE SAME Technical Field [OOOi] 10The present invention elates 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:@xhihits excellent stretchability when stretched into a
film and provides a film that has high breakdown voltage and small thermal shrinkage ratio and oh is
suitable> for a Polypropylene film for a film capacitor. 20 Background Art [0002]

Polypropylene,havingexcellentstretching characteristics, insulation property, and voltage resistance,
has been widelyused for aefilfa G a-fi capacitor. With the 2
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Technical Field
1001}
16 The present invention relates to a polypropylene for a film
capacitor, & polypropylene sheet for a film capacitor, &
polypropylene film for a film capacitor, and a film capacitor.
Ir detail, the present inventlon relates to a polypropyléne for
& film capaciter or a polypropylene sheet for a £ilm capacitor
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nd provides a film that has high breakdown voltage and small
thermal shrinkage ratioc and which is suitable for a polypropyiens

ilm for a film capacitor.
20 Background Art
Polypropylens, having axcellent stretching

characteristics, insulation property, and vOoiLage Iesistance,

. - .y e .
has peen widely used for & Ifilm ol a £ilm capacitor. With the



demand for the film capacitor increasing mainly in automobile fields, home electrical appliances fields
and the like, in order to meet the need for the size reduction, films used therein have been demanded
so as to have further Improved breakdown voltagé. 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:ampunt,of-netmare-thar 40.ppa byweightrand achlorine amount of
not more than 2 ppm by weight (Patent Document 2), a film comprising a propylene polymer having an
aluminum residue amountef €ss-tharn 256 ppm and @ borolcresidie ambure oftess #¥dn 25 ppm, and a
film obtained by adding a polypropylene having a long chain branch as a masterbatoh to a high
stereoregularity pBRpTOpyierREant the R Dizddally Sretch g the ke (PRt Db 2Nt 4). [0004]
However, none 20 stereoregularity, the and the addition of a provide a.fi ' Jpacitor satisfying
[00051 of the BoIpropy ‘egr%y vf’/ﬁhgﬁ?nf)cr)o{/légvpéﬁllp?%bjilléﬁ%ﬁv(\}/ﬁﬁ%dgéfe%@g&( ‘Frﬁ}pl)él?r%?é%p specific
polypropylgne, has been able to sufficient breakdown voltage, and thus a the market demand has not
been provided. Patent Document 5 discloses a film for a film capacitor which has a thermal
shrinkage ratio in the iengittdinal directiobrof thve filnrfallingewithin e specifié ranges 4he film being
obtained by irradiating the polypropylene film( biaxially stretched with 5 an ultraviolet ray or an electron
ray, in order to SUpprESE vrirkle! Fe R ft 2 he tFeafmenP talfiet Sut dtriig thé preparation of e
capacitor element and adversely affecting the life of the capagcitor, to thereby maintain the performance
(breakdown strength) of fiié %%lbgfé”i‘fgﬁ ”‘11#‘[088&“013&6&2%‘ % at%%nﬁolgf)[r:él E)ﬂ)%f-éhe%éeréla in the Example
has a stereoreqularity.of approximately:Q1%, and thus the.method ysing the polypropylene having a
stereoregularityo pproximately 91%, even if succeeding in suppressing the "wrinkle", fails to provide

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
£ilm comprising a propylene polymer having an aluminum residue
amount of less than 25 ppm and a boren residue amount of less than
25 ppm, and a film obtained by adding & polypropylene having a

long chain branch as a masterbatch to a high stereoregularity

s
e

polypropylene and then biaxially stretching the mixture (Patent
Document 4).
10004 ]

However, none of the polypropylene with Ilmproved

20 stereoregularity, the polypropylene with decreased impurities,

t

and the addition of a specific polypropyvliens, has been zble Lo
provide a film having sufficient breazkdown voltage, and thus a
capacitor satisfying the market demand has not been provided.

0Cos]



15 a film capacitor having a sufficient breakdown voltage. Citation List 20 Patent Document [0007]
Patent Document Patent Document Patent Document Patent Document Patent Document 1: 2: 3: 4:

5: JP-A-61-110906 JP-A-06-236709 .JP-P-2009-50047P JP-A-2006-93688 JP-A-54-109160 4
Summary of the Invention

Patent Document 5 discloses a film for a film capacitor which
has a thermal shrinkage ratio in the longitudinal direction of
the fiilm falling within a specific range, the film being cbtained
by irradiating the polypropylene film biaxially stretched with

5 an ultravioler ray or an electron ray, in order to suppress
“wrinkle” occurring in a heat treatment carried out during the
preparation of the capacitor element and adversely affecting the
life of the capacitor, to thereby maintain the performance
{breakdown strength) of the capacitor.

10 [000G6]

However, tThe pelypropyiene used in the Exaﬁple has a
stereoragularity of approximately 91%, and thus the methed using

the polypropylene having & sterecregularity of approximateliy 81%,

even if succeeding in suppressing the “wrinkie”, fails to provide

15 & film capacitor having & sufficient breakdown voltage.
Citation List
Patent Document
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Problem to be Solved by the Invention [0008] The present invention has been made in order to solve 5
the conventional techniques described above. It is an object of the present invention to provide a
polypropylene for a film capacitor or a polypropylene sheet for a film capacitor which exhibits excellent
stretchability when stretched into a film and provides a film having high 10 breakdown voltage
(hereinafter, also called BDV; Breakdown Voltagej%and small thermal shrinkage ratio, and is suitable
for a polypropylene film for a film capacitor and a film capacitor comprising the film. 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 20 a specific propylene homopolymer (for example, powders, granules or pellets) with a
radiation, prefBTaRY anfelbBfon 4§ dr 2-gamma ray, more preferably an electron ray, with a specific
absorbed dosel0ea polypropylenessheet faha film-capacitar obtained by irradiating a sheet 25
obtained fr%rpotgng}specific propylene homopolymer with a 5 radiation, preferably an electron ray or a
gamma ray, more preferably an electron ray, with a specific absorbed dose, has excellent stretchability
when stretched inttha fitlmeard moreveesrt, Bopolyprepylens filmader d filnreaisacitor olstainksd by biaxially

S Stfet%hi“%g{ge Palypropyleng for afilm, capacitor of the polypsopylenesheet for a flm capacitor has

high breakdown voltage and small thermal shrinkage ratio, and is suitable for a film capacitor. The
present invehiien has beéheompiattdbaded YRtheTinBCLOf0TL]de & polypropylene

for a film capacitor or a polypropylene sheet for a film
capacitor which exhibits excellent stretchability when
stretched into a film and provides a film having high
10 breakdown voltage (hereinafter, also called BDV; Breakdown
Voltage) and small thermal shrinkage ratio, and is suitable
for a polvpropylene film for a film capacitor and a f£ilm

capacitor comprising the £ilm.

15 Meazang 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
20 a sgpecific propylene 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

25 obtained from the specific propylene homopolymer with a



That is, the present invention includes the following. [0011] 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 fomo olymer having a melt flow rate (MFR) within a
range of 1 to 10 g/10 mm as determined at 230C under a load of 2.16 kg in accordance with AS TN
91230, (2) an isotactic pentad fraction fraction) of not less than 94% as determined using 130,-NMR,

20(3) an ash @ygyé[gicgnqotgpgggltggpﬁgrppme@s_ obtained hy.completely burninghe<propylene

homopolymer in air, and (4) a chlorine amount of not more than 10 ppm as determined by ion

chromatograpbhy.{QQ12] A palyropylenersheet fonadfilmcapacitorot-the préseat Baavention is
obtained by irradiating a sheet obtained from a propylene homopolvmer with a radiation with an
absorbed dose of<Q. 1=t 500 KBy i propylené Hotheptlymer Raving (2 aThRér oW rate (MFR) within
a range of 1 to 10 g/10 min as deFtermined at 5123(():C téngj_%r a Ioaciapfgdlg kg,inyaq%%rdance with ASTM
. v 1 e o Ty tained 1aNL . .
D1238, (2) an isBiactt PehtadFractiBn (hrinm fractioh) of not less than 94% as datermined using
13C-NMR..(3) an ash amount of not marg; than 30 ppm as ebiained by.completely buning the
propylene homopolymer in air, and (4) a chlorine amount of not more than 10 ppm as 10 determined
by ion chromategraphy.,(03151-A-method for aradicinp=a potypropylene for-adidmicapacitor
voltage and small thermal shrinkage ratic, and is suitable for
a film capacitor. The present invention has been completed based
on the findings.
10 {00LG]
That is, the present invention includes the following.
[0G1lL;
2 polypropyiens for a ZILilm capacitor of the present
invention is obtained by irradiating a propylilene homopolymer with
15 =a radiation with an absorbed doss of 0.1 to 500 kGy, the propylens
nomopelymer having (1) a melt flow rate (MFR) within a range of
1 to 10 ¢/10 min as determined at 230°C under a load of 2.16 kg
in accordance with ASTM D1238, (2) an isotactic pentad fraction
(mmmee Fraction) of not less than %4% as determined using Lo NME,
20 3) an ash amount of not mors than 30 ppm 25 obtained by completely
burning the propylene homopolymer inair, and (4) & chlorine amount

of not more than 10 ppm as determined by ion chromatography.

2 polypropylens sheet for a film capacitor of the present



of the present invention comprisesirradiating' a propylene homopolvmer 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 @t 230C under a load of 2.16 kg in accordance with
ASTM D1238, (2) an isotactic pentad fraction (=rem-fraction) of not less than 94% as determined ,
using ,r cs-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.ghloring amount.@f.not more than 10-ppm as determined
by ion chromatégraphy’. obﬁﬁ%?ﬁéﬁ%oé% il

=1}

10

or producing a polypropylene sheet foraf 7
propylene homopolymer with a radiation with an absorbad dose of

0.1 o 500 kGy, the propylene homopolymer having (1} & melt flow
rate (MFR) within a range of 1 to 10 g/1C min as determined at
éBO"C under a load of 2.16 kg in accordance with ASTM Diz3g, (23
an isotactic pentad fraction (mmmm fraction) of not less than 94%
as determined using *C-NMR, (3) an ash amount of not more than
3Gppmasobtainedbycompletelyburningthepropylenehomopolymer
in air, and (4) a chlorine amount of not more than 10 ppm as
determined by ion chromatography.
(60131

2 method for producing a polypropyliens for a film capaclitor
of the present -invention comprises irradiating a propylene
homopelymer with a radiation with an absorbed dose of 0.1 to 500
kGy, the prépylene 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 loéd of 2.16 kg in zccordance with ASTM D1238, (2) an isotactic

=

pentad fraction (mmmm fractionj ol not less tThan 24

ot

jo8

as determine

s

using **C-NMR, (3) an ash amount of not more than 30 ppﬂLés qbtained
by completely burning the propylens homopolymer in air, and (4]
a chiorine amount of not more than 10 ppm as determined by ion
chromatography.

[0014]

A method for producing a polypropylene sheet for a film



capacitorthe present invention comprises irradiating a sheet obtained from a propylene homopolymer
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 5 determined at 230'0 under a load of 2.16
kg in accordance with ASTM 01238, (2) an isotactic pentad fraction (fa= fraction) of not less than 94%
as determined using 130-NMP, (3) an ash amount of not more than 30 ppm as obtained by completely
burning the prepylenetronfopelymersam i raivd (4) 2 eIEFARE EMEUREOF not 16 MoFE than 10 ppm as

determined by ion chromatography. [0015] A method fq,rjproduvcigga%f)giyegqulgxge film for a film

capacitor of theopreésefit ifi@nfioR Bmpiies &6k (17 16r Produting & propyiene homopolymer having

(1) a melt flow rate (MER) 15 within a range of 1 t0,10.g/10, mip.as determined a4-230c0 under a load
of 2.16 kg in atRBraRREE With ASTM 01238, (2)an iso‘tagﬁ% pentad fraction (=Infraction) of not less

than 94% as eter using; 130;NMR, «3) @mrash: amednt akaetmare than80sppm as-obtained by
completely burning the propylene homopolymer in air, and (4) 20 a chlorine amount of not more than
10 opm assdetesmiped-by ien cliomatogeaphy i asstept (1) for producinga SHestfrdn the propylene
hom,opolymer; and a step (IlI' for producing a stretched ilm from }he sh%et,épgometgpd comprising the
step for irradiatigithié pdpylénerRomepoRmBrEBidifed i the Stepar the ‘Sheet_ obtained in the step

() with an electron ray with an absorbed dose of 0.1.t0 500 k(y. [0Q16] In.a preferable embodiment,
the radiation is"&h élse%?r(%ﬁ%ﬂrgf? ofa gammaray. - '

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 dezermined by ion chromatography.

[0015]

L method for producing & .polypropylene film for a film
capacitor of the present invention comprises a step (I) for
producing & propyiene homopolymer having (1) amelt flow rate {(MFR)

15  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 lsotactic
pentad fraction (mmmm fraction) of not less than 94% as determined
using 13C~NMR, {3} an ash amount of not more than 30 ppm as cbtained
by completely burning the propylene homopolymer in alr, and {4)

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

i I iucing a shest Irom th
chromatography;, a ste (IT) for produclng & siesl Irom e

propylene homopolymer; and a step (III) for producing a stretcnsd
£4im from the sheet, the method comprising the siep for irradiating

2 5 e B =1 + £ h he
the propylens homopclymer ghtained in the step {1} oI the shee



[0017] In a preferable embodiment, a cross-linking agent is dded to the prbpylene horpolymer, which is

optionally followed by kneading, in order to crossﬁlink 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 0% by weight of the  rasa-linking agent is added to 100% by weight
of the propylene 15 homopolymer. [0019] In a preferable embodiment,absorbed dose of the irradiation
is 1 to 300 KGy:{9020] 20In1a: preferabie embodiment sthe propylere HormbpolyAietss in any form of

powders, granules and pellets. [0021]
dose of 0.1 to 500 xXGy.
ipolel
In a preferable embodiment, the radiation 1s an electron
5  ray or a gamma ray.

[0017]

In

48]

preferable embodiment, & cross-linking agent is added
to the propylene homopclymer, whiéh is optionzally frllowed by
kneading, in order to cross-link the propylilene homopolymer.
10 °© Thereby, a polypropylene film for a film capacitor having highex
breakdown voltage is obtalned.
[D018]
In & preferable embodiment, .01 to 10% by weight of the
crosg~linking agent is added to 100% by weight of the propylene
18 homopolymer.

10019l

iy

In a ovreferable smbodiment, the absorbed dose of the

it

irradiation is 1 to 300 KGy.
[00z01
20 In & preferable embodiment, the propylene homopolymer is

in any form cf powders, granules and pellets.

[00Z21]

bl
3
m
2

preferable embodiment, the polypropylene sheast for a

o

film capacitor of the present invention 1is obtainad Irom the



In a preferable embodiment, the polypropylene sheet for a film, capacitor of the present invention is
obtained from the polypropylene for a film capacitor. [0022] A polypropylenem for a film capacitor of
the present  Invention is obtained by axially stretching the polypropylene 5 sheet for a film capacitor.
[0023] The film capacitor of the present invention comprises the polypropylene film for a film
capacitor. 10 Effct of the Invention [0024] The polypropylene film for a film capacitor obtained from
the polypropylgggy go%§iighga@ggitgr erhe polyprepylene sheet for a 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 automobiles to have higher output, smaller size
and lighter weight. 20:Emboetimients» fof Eatrying Outithe Fistticy T ©f the present

invention is obtained by blaxially stretching the pclypxcpylene
5 sheet for a film capacitor.
(00231
The film capacitor of the present invention comprises the

polypropylene film for a film capacitor.

10 Effect of the Inventiocn
(00241
The polypropylene film for & fiim capacitor obtained from
the polypropylene for a £ilm capacitor ¢r the polypropylene sheet
for a film capacitor of the present invention, has small thermal

16 shrinkage ratic and high breakdown voltage and can be thin dus

1]

to excellent stretchability, and therefore can provide
small-sized capacitor with large capacity, which can greatly

i by v emmmmlie. fo sllowing hvbrid autemobiles to have
contribute, for example, o allowing hybrid automeblles to nave

higher output, smeller size and lighter welght.

Embodiments for Carrying Out the Invenition
[0025]

 Bareinafter, the present invention will be describsd in



[0025] Hereinafter, the present invention will be described in detail. 10 [0026] [Propylene mfopolymer]
A propylene homppo ymer, which is a material for the polypropylene for a film capacitor or the
polypropylene sheet for o a. film capacitor of the pfesent invention, satisfies the following requirement
(1) to (4). in a more preferred embodiment, the propylene homopolymer satisfies the following
requirements to (6), in which case the moidability is good and the breakdown strength is mproved.
10[0027] (1) Tngdpgit flow rate (MFR) is within a range of 1 to 10 g/10 min, preferably 2 to 5 g/10
mm,determined at 230 C under a load of 2.16 kg in accordance with ASTM D1238. The MFR

[Propylene Homopolymer]
A propylene homopolymer, which 1s a material Zfor the
polypropylens for a film capacitor or the polypropylene sheet fox
5 afilmcapacitor of the present invention, satisfies the following

requirements (1) to (4). In a more preferred embodiment, the

ja]

propyiene 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/1i0 min, preferably 2 to 5 ¢/10 min, as determined at 230°C

under & load of 2.1% kg in accordance with ASTM D1238. The MER

of less than 1 g/10 min may make the film-meldabllity inferior
& K tr ni 1 1 the MFR of th 16 g/10 min
15 and make stretching uneasy, and the MFR of more than lv g min

‘may cause the film to break in stretching, which is thus not

preferred. This is presumably due to insufficient melt tension,
4028

(23 The isotactic pentad fraction {mmmm fraction) is not

20  lsss than 94%, prefesrably not less than 96%, more preferably not

less than 98%, as determined using —C-MMR. The polypropylene
homopolymer with an isotactic pentad fractlon (mmmm fraction) of

2ss than 94%, even if irradiated with e radiation, cannot provids

$t

a polypropylene £ilm for a film capacitor having high breakdown



of less than 1 g/10 min may make the film-moldability inferior 15 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 prezerrech
This is presumably due to insufficient melt tensiorii[0028] (2) The isotactic pentad fraction (mmmm
fraction) is not 20 less than 94%, preferably not less than 96%, more preferably not less than 98%, as
determined usng 15C_NMR. The polypropylene homopolymer with an isotactic pentad fraction

(mmmm fraction). of less than 9426 eve if irradjated with a radiation, canpot proyide & polypropylene

film for a film capac?t%r having high breakdown 11 vol age and a film capacitor comprising the film.

This is presumgd o be because the polyprapylene hamopelymetwith,adewisatasticopentad fraction
has a large number of amorphous portions, which easily conduct electricity. The upper limit of the 5

isotactic pentad fractiorn calthought net particuladylimitediscesuallyrotingire Hyam 99:5%. [0029] The
isotactic pentad fraction ( action), a value o _
whick easzily conduct electricity. The upper limit of the
5 isctactic pentad fraction, although not particularly limiﬁed, is
usually not more than 29.0%.
10029)
The iscotactic pentad fraction (mmmm fraction), a valus
defined on the basis of assignment shown in Macromolecules, B,
10 687 (1875} by A, zambelll et al., indicates ths ratie of isctactic

chains in & pentad unit in the molecular chain, measured using

BroNMR, and calculated a

53]

follows: the isotactic pentad fraction
= (the area of peaks at 21.7 ppm) / (the area of peaks at 19 to

z

()

ppm) .
15 [GO030]

{3} The ash amount is not more than 30 ppm, preferably not

py completely purning the propylens homopolymer in alr. The
propylene homopolymer that will have an ash amount of more than
20 0 ppm cannct provide a polypropylene film for a f£ilm capacitor
having high breakdown voltage.  This is presumably because the
propylene homopolymer that will heve & large ash amount tends to
generate voids, which influences the breakdown strength.

(0031



defined on the basis of assignment shown in Macromolecules, 8, 10 687 (1975) by A. zambelli et al.,
indicates the ratio of isotactic chains in a pentad unit in the molecular chain, measured using

13C-NMR, and calculated as follows: the isotactid¢$entad fraction = (the area of peaks at 21.7 ppm) /
(the area of peaks at 19 to 23 15[0030] (3) The ash amount is not more than 30 ppm, preferably
not more than250pm, more preferably not more than 20 ppm, as obtained by completely burning the

propylene homopolymer in air, The propylene homopalyme hat will have an ash ageunt of more than
20 30 ppm cannot provide a polypropylene film for a film capacitor having high breakdown voltage.

This is presumgbly begause dhexprapylene hemopolymeptheatewibhavera lawge ashkarount tends to
generate voids, which influences the breakdown strength. [0 31] 12 (4)The chlorine amount is not

more than 10 ppm, preferaphe retiadretthan B PPIHTHGRS piéferably hiot nidréthai'2 PP111, as

determined by ion chromatogra hy.T.he prop){lene horpofppl%rjr}%r @glng@ cglglogngq%rpount of more
than 10 ppm cARTIBE S provide™a Polybropyiena il 161 & filrn capacitor havirig high breakdown voltage.

This is presumably because the chlorine, which is.converted tohydrachloric.acid, gradually breaks the

polypropylene, which influences the breakdown strength when the
breakdown voltage. This is presumably because the chlorine,

which is converted to hydrochloric acid, gradually breaks the

polypropylene, which influences the breakdown strength when the

polypropylene £ilm for a film capacitor Ls used for a long term.
10 16032]

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

16033)

15 (5) The melting point (Tm) is not lower than 153°C,
preferably not lower than 160°C, more preferably not lower than
1i63°C, as measured by Différential Scanning Calorimetry (D5C).

The upper limit of the Tm, although not particularly limited, is

20  falling within the above range provides the polypropy
for a f£film capacitor excellent in properties such as heat
resistance shrinkage and breakdown strength, presumably because

of having a small number of amcrphous poriticns which can move



onylene film, for a film capacitor is used for 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. [0033] 15(5)The melting!point (Tm) is not lower than 155C, preferably not
lower than 160C, more preferabli not lower than 163C, as measured by Differential Scanning
Calorimetry (DSC). The upper limit of the Tm, although not particularly limited, is usually not more than
17YC. The prom@gne homopolymer with T, 20 falling we above range provides the polypropylene fi for
a film capacitor excellent in properties such as heat res-stance shrinkage and breakdown strength,
presumably because of jnavag assinatunumbereatamorphous: pottions which-can move free 13
[0034] (6)The molecular weight distribution Mw/Mn (Mw: weight-average molecular weight, Mn:
number-average yablecukar weight) s not legs thah: 4 1 préf‘éi%b‘fiy H51BY9. N thdFe 5 preferably 4.5 to
7.5, as measured by gel permeation chromatoz(;.;raph¥> methogll.Igthgomg[%qul%[ovygight

welght] is not less than referably
5 preferably 4.5 to 7.3, as measured by gel permeation
chromatography  (GPC) method. If the molescular welght

gistribution Mw/Mn is within the above range, the filmmoldability
and stretchability are excelilent, which is thus preferable.
{0035]
10 [Method For Producing Propviene Homopolymer]
The propylene homopeliymer according o the present

invention can be produced by a propylene polymerization method

using a2 known preopylene polymerization catalyst. Inparticularx,

a pxoducﬁlon mathod using & supported titanium catalyst 1is
15  preferable

[C036

As the supported titanium catalyst, preferably used is, Tor
example, a polvmerization catalyst comprising a solid titanium
catalyst component including titanium, magnesium, & halogen and

20 an internally added electron donating compound; an organcmetallic
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 cempound.

[0037]



distribution Mw/Mniswithi the above range, the filmmoldability and stretchability are excellent, which is
thus preferable. [0035] 10 [Method For Producing Propylene Homopolymer] The propylene
homopolymer according to the present invention ¢an be produced by a propylene polymerization
method using a known propylene polymerization catalyst. In Part cular, 7 a production method using a
supported titanium catalyst is preferable. [0036] As the supported titanium catalyst, preferably
used is, for example, 2 Jolymion, eafalyst comprising 4 solid tit,catalyst corponent including titanium,
magnesium, a halogen and 20 an internally added electron donating compound; an organometallic

compound containing-a metal selected-from the metalshelongingdo-Greupd, Grgup tkand Group 11l of
the periodic table; and an externally added electron donating compound. [0037] 14 As the
polymerizationicatalystyimeore specifically; a eatalyst usédaorndustiialy pfodiice sropylene-based
polymers including polypropylene is used. Examples thereof include a catalyst comprising a
component obtdired’BY SEFBSting GtanfafPaFohIchide BF ttaridimistrachioride B Atarrier such as a

halogenated magnesium, and an organoalyminum.compound. Paticularly preferred is a catalyst

showing high activity and originally having less content of a titanium component.

halogenated magnesium, and an organcaluminum  compound.
Particularly preferred is a catalyst showing high activity and
originally having less content of a titanium component.

{00638]

10 Because the propyiens homopclymer according to the prasent
invention is used for a filmcapaciter, Lf the amount of the polymer
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 sactivity of a catalvst resu

o
&l
o
-
fisi
ot
a7
(]

15 generation of a larye amount of the polymer, it is i;)referable to
carr'y‘ out the post-treatment for removing catalyst residuss. As
the post-treatment, for example, the propylene homopolymer
ocbtained through polvmerization is washed with liguid propylene,
butane, hexana, heptane, or the like. This procedure may involve

20 +he 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
ro solubilize the catalyst components such as titanium and

magnesium to thereby facilitate the extraction of the catalyst



-[0038] 10Because the propylene homopolymer according to the present invention is used for a film
capacitor, if the amount of the polymer generated per unit amount of a catalyst is small, it is necessary
to carry out a post-treatment for removing catalystresidues. Fu net., 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 gbtained through palymerization.is:washed with Jicuid-psopylenesbutane, hexane,
heptane, or the like. This procedure may involve 20 the addition of water, an alcohol compound, a
ketone compouhd: an-ether eompeunds an:estereccampourd, an amine compound, an organic acid
compound, an inorga cid compound or the lke, in order to solubilize the catalyst components such as
titanium and magtesium thereby facilitate the extraction of the catalyst 15 components. Further, the
washing with a polar compound such as water or an alcohol is a!asg E’l%‘:?r%?l%u Q039] Moreover, the
propylene homopolymié&r dbtained thrdighinés above polymerization is preferably subjected to
dehalogenat Oég%%tgnfsm- I particylar, gf;eﬁq%@lp&aﬁqa@%jté%%%e% Using :an epoxy-compound is
preferable. Here, pre eragle examples of the epoxy compound include an alkoxyoxide such as
ethylene oxide; prapylene oxide,:Rutene exiderant-eyclohexene oxides giycidylsli®aleohol, glycidic
acid, and glycidyl ester. Subjecting the propylene homopolymer to dec lorination treatment using these
epoxy compoungdsss extrernely effectiveifaniol g the GsePefa Cormpduiid Witk & Afdroxyl group (OH
group) in a mole amount equivalent to or more than the mole a[nqlintﬁofhthq epoxy. compound. 15
Here, exampleS§5Fihe EBRPGHnd Wit the®®H gfo G heiidé Watet and ‘a%*ﬁflc“ohoéﬁlf%ﬁ(’)m] propylene
funnopohnner%Q%%§¥Qgéoéggagfe%%ggne oxide and cyclohexene oxide, glycidyi

1¢  zlcohel, glycidic acld, and glycidyl ester. Subjecting the
propylene homopolymer to dechlorination treatment uging these
epoxy compounds igs extremely effective if invelving the use of
a compound with a hydroxyl group (OH group) in a mole amount
squivalent to or more than the mole amount of the epoxy compound.

15 Here, examples of the compound with the OH group incliude water

The propylene homopolymer accerding te the present
invention can be produced also through a multi-stage
20 polymerization in the presence of & high stersoregularity
propylens polymerization catalyst. Specifically, the propylens
homopolymer used in the present invention can be produced by

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

or more stage, polymerization, in which propylene is polymerized



invention can be produced also through a multi-stage 20 polymerization in the presence of a high
stereoregularity propylene polymerization catalyst Specifically, the propylene homopclymer used in the
present invention can be produced by subjecting fite propylene homopolymer to a multi-stage, i.e., two
or more stage, polymerization, in which propylene is polymerized 16 substantially in the presence of
or in the absence of hydrogen. The production of the propylene homopolymermav involve carrying out
prepolymer zation heforehand. Polymerization. conditions, arg appropriarely selgcted such that the
polymerization temperature 5 is approximately -50 to + 200C, preferably approximately 20 to 100C and
the polymerizatign pressure is, fram normalpressurede.8,MRa{gaugepressure)y preferably
approximately 0.2 to 4.9 MPa (gauge pressure). As a polymerization medium, inert hydrocarbons may
be used. As thepolymerization mediumidiguicpropylere yray 1:6: becusedidA metiod-for modifying the
molecular weight is not pa cularly limited, but a method using hydrogen as a molecular weight modfr is
preferable. t0042P R8O PYopYA&AE YdomiGpolmer] 5 The Bropyieht honitpolyiner Jccording to the

present invention may be.in any form of gwgﬁrsm granules and pellets, The powders and granules are
obtained from the %ﬁzb}lbflf{elﬁﬂéﬂ h%yr%opgcrhymcgr, and b’éllgf:sea?é %Btgiﬁgg by :beﬁtétizfng the powders or the

granules. 100°C and the polymerization pressure is from normal pressurs to
G.8 MPa (gauge pressure), preferably approximately 0.2 to 4.5 MPa
{gauge pressure) . As apolymerizatisnmedium, inert pydrocarbons
may ke used. As the polymerization medium, liguid propylsne may

10 be used. A method for modifying the molecular weight iz not

&8

particularly limited, but a method using hydrogen as a molecul
{00411
‘Form of Propylene Homopolymer]

15 The propylens homopolfmex according to the preasent
invention may be in any form of powders, granules and pellets.
The powders and granules are obtained Irom the propylene
nhomopelymer, and the pellets are obtained by pelletizing the
powders or the ¢granules.

20 100423

The sheet according to the present invention 1s obtalned

by a known process, for example, by melt extrusion molding or press
meiding the powders, granules or pellets.

[0043]



20[0042] The sheet according to the present invention is obtained bya known process, for
example, by melt extrusion molding or press molding the powders, granules or pellets. [0043] 17
(Powders, Granules or Pellets) Where the prapylene homopclvmer according to the present
invention is in the form of powders, granules or pellets, the propylene homopolymer being in the form
of powders usually has 5 an average particle diameter, although not limited particularly, of

approximately 50.t0.150 pm, for €xample..The.propylene homopolymer being in the form of granules
usually has an average particle diameter, although not limited particularly, of approximately 150 to

2000 pm, for examplesrnEhe prepyleneylehomepoetymeibeing-the farm-of pelets-aseally has an
average particle diameter and a height, although not being limited particularly, of approximately 2 to 10
mm and 1 to 5mnerespectively. [0644P18(Sheetyders The thickhess ofthe' Sheet aeeording- to the
present invention is not particularly limited, but is usuall preferablyﬂggggroximotel 80 to 800 um, more

preferably 12085500 T4, THE 8hE&t With ‘2 thicknass 6f 185$ thaR %%ﬁiﬁg broken in 20

stretching, and the sheetwith, a thickpesg.qf. mote than 800.um cannot become a,thiy film, which may
be unsuitable for a film capacit [0045] {Polypropylene for Film Capacitor or Polypropylene Sheet for

Film of approximately 530 to 150 pm, for example. The propylene
homopolymer being in the form of granules usually has an average
particle diameter, although not limited particularly, of
approximately 150 to 2000 um, for example. The propylene

10 homepolymer being the form of pellets usually has an average

particle diameter and a height, although not being limited

particularly, of approximately 2 to 10 mm, and 1 to 5 mm,

15 {Sheet)

The thickness of the sheet according to ths present
invention is not particularlv limited, but is usually'preferably.
approximately B0 to BOO um, more preferabnly 120 to 500 um. The
sheet with & thickness of less than 8C um may be broksen in

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

10045]

{Polypropylene for Film Capacitor or Polypropvlens Sheet for Film



18 Capacitor] The polypropylene for a film capacitor according to the present invention is obtained by
irradiating the propylene homopolymerwith.a radiation, preferably an electron ray or a gamma 5 ray,
more preferably an electron ray, with an absorbed®dose of 0.1 to 500 kGy, preferably 1 to 300 kGy,
more preferably 1 to 100 kGy. The irradiation with an absorbed dose of less than 0.1 kGy cannot
achieve the benefit of the irradiation, which prevents the provision of a polypropylene fora film
capacitor avinc\;f,egggygg;]lo stretchability when stretched into a film, and the provision of a
polypropylene i for a film capacitor having high breakdown voltage and a film capacitor comprising
the film. The irradiationwith an:abserhed dose ofsmoresthan 500 kG deterioratessthe:propylene

homopolymer and deprives the propylene homopolymer of
present invention 1is cbtained by irradiating the propylene

nomopolymer with a radiation, preferably anelectyron ray or a gamma
5 ray, more preferably an electron ray, with an absorbed dose of
0.1 to 500 kGy, preferably 1 to 300 kGy, more preferably 1 to 100
kGy. The irradiation with an absorbed dose of less than 0.1 kay

cannot achisve the benefit of the irradiation, which prevents the

4]

provision of a polypropylene for a £ilm capacitor having excellent
10  stretchability when stretched into a £ilm, and the provision of
a polypropylene film for a £ilm capacitor having high breakdown
voltage and & film capacitor comprising the film. The irradiation
with an zbsorbed dose of more than 500 kGy deterlorates the
propylene homopolymer and deprives the propylene homopolymer of
15 strerchability, and further involves the need T¢ Ilncrease
irradiation output, which 1s not preferabls :Ln. terms of

productivity and economical viewpoint. Examples of the radiation

include a-ray, p-ray, y-ray, %-ray, anelectronray, anda positron

joR

ray. Anelectron ray or & gamma ray is preferable, and an electron

20 ray is more preferable. Examples of irradiation sources for the

hi!
L3T
[OFN

gamms ray include *’Cc and
[0046]
The absorbed dose {(kGy) of the electron ray is a value

calculated as the product of accelerating

<

oltage and electric



15 stretchability, and further involves the need to increase irradiation output, which is not preferable in
terms of productivity and economical viewpoint. Examplesofthe radiation e d-ray, py-ray, X-ray, an
electron ray, and a positron ray. An electron ray da gamma ray is preferable, and an electron 20 ray
is more preferable. Examples of irradiation sources for the gamma ray include 6000 and IsnCs. [0046]
The absorbed dose (kGy) of the electron ray is a value calculated as the product of accelerating
voltage and eleciric. 19 quirent;of an electron.rayirradiator and inadiation time. The-absorbed dose
(kGy) of the gamma ray can be measured with an alanine dosimeter, a PMMA _
(Polymethylmethasrylate)-desimeter, anethedike r with-specificsexamples theredkincleding Harwell
Red 4034 5 Perspex Dosimeter. The absorbed dose of the radiation is defined as a total amount of the
absorbed dosei@ard¢hernotal &fEunFof-tre dbsbrbetPdose thay 15e thecestlt 6P 4 onk:time irradiation
or plural-time irradiations. The total amount of the absorbed QQSE may be I;thre§u4togf4 using plural
kinds of rays, ButBreferabIEPEG S theFratiation t&fiy the Sisctrorray alore. The irradiation conditions
of the radiation.are not particularly limited as ong.ashe irradiation, provides a predetermined
absorbed ci’ose.e[00“47] The polypropylene for a film capacitor according to the 15 present invention
can be obtaineg:by irradiating.the pawedesrss gsanules cerpellets, asdheopropytene:homiopolymer

according to
the shsorbed 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

i0 ig the irradiation using the slactron ray zlone. The 1rradiation

[

conditions of the radiation are not particularly limited as long

as the irradiation provides z predetermined absorbed dose.

The polypropylene for a film capacitor according to the
i5  present invention can be obtained by irradiating the powders,

granul r peliets, as the propylens homopolymer according to

]

=

O

the present invention, with a radiation, preiferably an electron
ray or a gamma ray, more preferably an electron ray, with an
absorked dose of 0.1 to 500 kGy, preferably 1 to 100 kGy in view
20 of the improvement in the breakdown strength and resin

datericoration caused by the irradiation.

(00481
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Whnen the powders, granules or pellets are
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a radiation, it is preferable that the powders, granu



the present invention, with a radiation, preferably an electron ray Of a gamma ray, more preferably an
electron ray, with an absorbed dose of 0.1 to 500 kGy,rably | to 100 kOy in view 20 of the
improvementthe breakdown strength and resin déterioration caused by the irradiation. [0048]

When the powders, granules or pellets are irradiated with a radiation, it is preferable that the powders,
granules or ellets 20 are laid and arranged uniformly so as ot to be superposed among one another.

Any sides of the pellets may be,irradiated.with the radiation. and thus.goesurface-alone, both

surfaces, or surfaces including side surfaces of the pellets may be irradiated. [00491 The
propylene homepolymer sheet.for a:film capacite accetding fo-the presentdnvention is:
obtainedrradiating a sheet obtained from the propylene homopolymer according to the present
invention with asradiation, preferably @t sletfort raycT6 oPaGafires Fay, mMéré preféfably an electron
ray, with.an absorbed dose of 0.1 to 500 kGy, preferably 1 to 300 kGy, rep ferably 1 to 100 kGy.
The upper limit ARtHOWEr fifriitof the Hbsorbed dose df the radiation aré 69 Sfine 5? for the same reasons
as descrlbed abé)é/gg Either side of the sheet according to the present 15 invention may be irradiated
with a radlatlon and thus one side alone or both sides of the sheet may be irradiated. The sheet

The propylene homopolymer shset for a film CApPaCLTOr

according te the present invention is obtained by irradiating a
sheet obtained from the propylene homopolymer according to the
present invention with a radiatien, preferably an electron ray
10 or & gamma ray, more preferably an electron ray, wWith an absorped
dose of 0.1 to 500 kGy, preferably 1 to 300 kGy, more preferably
1 to 100 kGy. The upper limit and lower limit of the absorbed
dose of the radiaztion are definad for the same reasons as described
above. Either aide of the sheet according te the present
18 invehtion may be irradiated with a radiation, and thus one side
alorne or both sides of the sheet may be irradiated. The sheet
is preferable as a form, in terms of productivity and geconomical
viewpoint, bscause the shest canbe irradiated more uniformly with
a radlation at a lower output voltage and can provide &
20 polypropylene film for a film capacitor having uniform (even)

breakdown strength.

<3
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In the present invention, the irradiation of the propylene

homopolymer or the sheet obtained from the propylene homopolymer



is preferable as a form, inof productivity and economical viewpoibecause the sheet can be
irradiatedmore uniformly wit a radiation at a lower output voltage and can provide a 20 polypropylene

ifim for a film capacitor having uniform (even) brezikkdown strength. [0050]

In the present invention,

the irradiation of the propylene homopolymer or the sheet obtained from the propylene homopolymer
21 according to the present invention with a radiation, preferably an electron ray, with a desired

absorbed dose
homopolymer or

 Jeads.to the cross:linking of the molecules within.amorphays portigns in the propylene
in the sheet. Thié results in the 5 increased entanglement between the molecules,

which makes the molecules less mabile, anddbus-hlogks thepassage of electrens.cTbis is presumably
the reason for significant increase in the breakdown voltage of the resulting polypropylene film for a
film capacitor. Furthermorenthe irradiatioreradiation, t10-preferably-electron vay ifradiation, not just
achieves the cross-linking but also severs parts of the molecules within the amorphous portions. This
results in the ifGEASSEHURAERP R StFREECNIAY, Which Dréfifists stretthing GRghtatior aftet the

disintegratipn of §}gheggl{%ﬁa§ﬁ Jamggsgrggs ma%!ythgf%gson Qf% -%gg@e improyed stretchability of the

polypropyléne filiTi for a film capaC|tor.n[ 051 T(eiross-elin%ng Agent]

moleculss less mobile, and thus blocks the passage of electrons.

This i1s presumably the reason for significant increase in the

breakdown voltage of the resulting polypropyvlene £ilm for a Zilm

capacitor. furthermore, the irradiation. with &

radiation,

10  preferably slectron ray irradiation, not Jjust achieves the

cross-linking but also severs parts of the molecules within the

amorphous portions. This results in the increased fiuidity in

stretching, which prompts stretching orisntation

disintegration of spherulites. This is presumably the reason fox

15 the improved stratchability of the polypropylene film for

capacitor,
(0051

{Cross-linking Agsent]

a film

In a preferable embodiment, & cross-linking agent is added

20 to the prepvlene homopolymer, and optionally the mixture is

kneaded, before the propylene homopolymer is irradiated with s

radiaticn, preferably an elsctron ray oI & gamma

ray, more

preferably an electron ray, to thereby produce the polypropylane

for a film capacitor or the polypropylene sheet

a film



In a preferable embodiment, a cross-linking agent is added 20 to the propylene homopolymer, and
optionally the mixture is kneaded, before the propylene homopolymer is irradiated with a radiation,
preferably an electron ray or a gamma ray, more $referably an electron ray, to thereby produce the
polypropylene for a film capacitor or the polypropylene sheet for a film 22 capacitor of the present
invention.By cross-linking the propylene homopolymer, a polypropylene film for a film capacitor having
higher breakdawn.yqltage can be.obtained, This-is-presymably becayse-the.¢iess-linking using the
cross-linking 5 agent reduces the severing of the molecules of the propylene homopolymer ch enables
the absorbed dose tade increased:-to:a range where thesbénefitofithe ireakdowsivoltage is more
exhibited. For example, when the form is powders, granules or pellets, the absorbed do can be 0.1 to
500 kGy, p-eferabiy:101 8 300 REY Aftd W #ife forin 2% SHEEETHE absbtbed Hose can be 0.1 to
500 kGy, preferably 10 to 300 kG

pregumably becaugé[qggg]cross—linking using the cross-linking
F  agent reduces the severing of the molecules of the propylene
homopolymer, which enables the absorbed dose to be increased to
a range where the benefit of the breakdown voitage 1s more
exhibited. For example, when the form is powders, granules ov
pellets, the absorbed dose can be 0.1 to 5C0 kGy, preferably 10
10 to 300 k¥Gy, and when the form 15 a sheet, the absorbed dose can

be 0.} to 500 kGy, preferably 10 to 300 kGy.

The addition amcunt of +the cross-linking agent is 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

h

[}

le=s than 0.

O

1% by weight may not achieve much effect resulting

th
]

cm th

(4

addition of the cross~linking agent. The additlon of
the cross-iinking agent in an amount of more than 10% by welght
20 maymake it difficult tomold the propylene homepolymer containing
the cross-linking agent.
(00531
The cross-iinking agent is preferably a cross-linkable

monomer naving two or more polymerizable double bonds.



The addition amount of the cross-linking agent is 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 o#dess than 0.01% by weight may not achieve much
effect resulting from the ddition of the cross-linking agent. The addition the cross-linking agent in an
amount of more than 10% by weight 20 maymake it difficult to mold the propylene homopolymer
containing the %%%Iinking agent. [0053] The cross-linking agent is preferably a cross-linkable
monomer having two or more polymerizable double bonds. 23 [0054] Example of such cross-linkable
monomers include diagndate compoungds:sych as:polyethylene glycol diacrylater tiiethylene glycol
diacrylate, 1,3-butylene glycol diacrvlate, 1,6-butylene 5 glycol dia rylate, 1,4-butane did | diacrylate,
1,6-hexane didtdiacrylate, sk 8hexanelgly/dal diae yiaternedpentyl (iyeol disctyiaté=1°9-nonane did |
diacrylate, polypropylene glycol

y

glyedl diaciylate, 1,3-butylene glycol diacrylate, 1, 6-butylene
5 glycol diacrylate, 1,4-butane diol diacrylate, 1,6-nexane diol

diacrylate, 1,6-hexane glycol diacrylate, neopentyl glycol

diacrylate, 1,9%-nonane diol diacrylate, polypropylene glycol

[

diacryliat

i

, 2" -bis (4—acryvloxyoropyloxyphenyl) propane,

L
2,2'-bis(4d-acxryloxydiethoxyphenyl)propang; triacryliate
10  compounds such as trimethylol propans triacrylate, trimethyiol
ethane triacrylate, and tetramethylcl methane triacrylate;
tetraacrylate compounds such as ditrimethylol tetraacrylate,
tetraméthyloi methane tetraacrylate, and pentaserythritol
terraacrylate; hexaacrylate compounds such as dipentaerythritol
16 hexaacrylate; dimethacrylate compounds such as ethylene glycol
dimethacrylate, disthylene glycol dimethacrylate, triethylene
givool dimethacrylate, polyethylene glycol dimethacrylate,

col

[a]

,d-butyliene gl

et

i,3-butylene glycol dimethacrylate,

L

dimethacrylate, 1, 6-hexane diol dimethacrylate, neopentyl glycel

20  dimethacrvlate, dipropylene glycol dimethacrylate,
polypropylene glycol dimethacrylate, polybutylens glyccl
dimethacrylate, and

2,2 -bis(4-methacryloxydiethoxyphenylpropane;

trimethacrylate compounds such as trimethylol propane



diacrylate,2,2'-bis(4-acryloxyropyloxyphenyl)propane, 2,2'-bis(4-acryloxydiethoxyphenyl)propane;
triacrylate 10 compounds such as trimethylol propane triacrylate, trimethyloi ethane t iacrylate, and
tetrametnyloi methane tria ylate; tetraacrylate coFrf‘pounds such as ditrimethylol tetraacrylate,
tetramethyloi methane tetraacrviate, and pentaerythritol tetraacrylate; hexaacrvlate compounds such
as dipentaerythritol 15 hexaacrviate; dimethacrylate compounds such as ethylene glycol
dimethacrylate, digthylene, glycol di gthacryates driethylenetglysel dimethacrytate] polyethylene glycol
dimethacrylate, 1,3-butylene glycol dimethacrylate, 1,4-butylene glycol dimethacrylate, 1,6-hexane diol
dimethacrylate;neepentyl-glycol 26 dimethacrytdtey di propylenerglyeol diniétiacrylate, polypropylene
glycol dimethacrvlate, polybutylene glycol dimethacrviate and 2,2_'(4-methacr%/onydiet
oxyphenyl)propaney afirietacry iR coriTodAds BSittias fitethyidl propane: 24 trimethacrylate, and
~trimeihyloi etha}nem:ethacrylate; glyce n-a-allyi ether; triallyl isocyanurate; trimethallyi isocyanurate;
methyle eacryla?'rqﬁfe]; and divinyl benzene. [0055] 50f these, 1,3-butylene glycol di ethacrylate,
1,3-butylene glycol digerylate, 1;4-hutane diol diagrylate reelyethylene glycoet diagrytate, 1,6-hexane
glycol diacrylate, glycerin-c-allyl ether, trimethyloi propane t i ethacrylate, trimethylol propane
triacrylate, trialjylisecyanurate] 4G trimethallylisoeyanatate ertetarmethytolisétharfe

glyocol diacrylate, 1, 8~hexane glycold diacrylate,
glycerin-o-allyl ether, trimethylol propane trimethacrylate,
trimethylicl propane triacrylate, triallyl isocyanurate,
10 trimethallyl' lsocyanurate, “and tetramethylol methane
tetfaacrylate are preferable. in wview o©of easy handliing
characteristics due to moderate reacticon and less volatility in
molding, triallyl iscocvanurate is more preferable.
(0056}
15 [{Other Additives]
The propylene homopolymer, which is a material for the
polypropylene for a f£ilm capacitor or the polypropylene sheet for

- S . 3 = 5 -
& film capacitor of . may be obtained after
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] %] i bhilizers, ! = milivers,
addingadditives&ﬂxﬂlasweatnerlngstabl;¢ge%s,nea;.staml*42913,
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9¢ antistatic agents, anti-slip agents, anti~blocking ents,
anti~fogging agents, nucleating agents, lubricating agents,
pigments, dyes, plasticizers, anti-aging agents, hydrochloric

acid absorberts and antioxidants, as long as the object of the

present invention 1s not impaired.



tetraacrylate are preferable. In view of easy handling characteristics due to moderate reaction and less
volatility in molding, triallyl isocvanurate more preferable: [00561 15[Other dditivesi The propylene
homopelymer, which is a material, for the polypropylene fora film capacitororthepolypropylene sheet
for a film capacitor of the present idvention, may be obtained after adding additives such as
weathering stabilizers, heat stabilizers, 20 antistatic agents, ant slip agents, anti-blocking agents,
anti-fogging agents; nucleating agents, lubricating agents, pigments, dives, plasticizers, anti-aging
agents, hydrochloric acid absorbents and antioxidants, as long as the object of the present invention is
not impaired 2%{0057Rolypropylene &int For FireCapacitoriafd FilfeCapacitor). A
polvpropyienefor a film capacitor of the present invention is obtained by stretching the polypropylene
for a film 5 capacitor &r the Folypropyerie Shektor a fithi CAPACItGr bf the Preséntinvention, and has
high breakdown voltage and small thermal shrinkage ratio. The polypropylepe. for a film capacitor or
the polypropyl&R&ahieél for a filh capaciior “()Tth%ngpegséhf iﬁ%r%ﬁon‘ exhibits excellent stretchability,
and thus can proyide 10 a polypropylene filmJforadfilm capacitor which js acthin filmc[0058]  As ?";
cri.bed above the polypropylene sheet for a film capacitor of the present invention has been uniformly
irradiated with-a-eadiation; peeferably andelectrohirgly dreagainmia ray,tawsresds praferably an electron
ray. As a result, a polypropylene film for a film capacitor having uniform (even) breakdown strength
can be obtaineth<Phislispréferapie alsboin A BREJEEL fEF arith econoficai Fewpbint.
or the polypropyvlene sheet for a film capacitor of the present
invention exnibits excellent stretchability, and thus can provide
10 & polypropylene film for a film capacitor whick is a thin film.
[00583
ns described above, the polypropyiene sheet for a £ilm

capacitor of the present inventilon has been uniformiy lrradiated

with a radiation, preferably an electron ray or & gamma ray, more

o}

i85 opreferably én electron ray. As & result, a polypropylene film
for a film capacitor having uniform {even) breakdown strength can
he obtainsd. This is preferable also in terms of productivity
and economlical viewpolnt.
[CO5S)
20 Compared with a conventional polypropylene £ilm, the
polypropylene £ilm for & film capacitor of the present invention
has high breakdown voltage and excellent stretchability, and
therefore can show its performance sufficient Zfor the use 1In a

small-sized capacitor with large capacity, which can greatly



[00591 20Compared with a conventional polypropylene film, the polypropylenefor a film 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-stfed capacitorlarge capacity, which can greatly 26
contribute, for example, to allowing hybrid automobiles to have higher output and lighter weight. [0060]
The thermal shrinkage ratio (%) of the polypropylene film 5 for a film capacitor of the present invention

is -2.0% to +2.0%, preferably-1.5.10% 1.5% The:thermal.shtinkage ratie 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 inventioniseutinteut0 4nm in yvidtk and 400.mm in length in the 10 direction of the flow-of the
resin (MD direction), and the cut film is put into a 120C hot-air oven and heated for 15 minutes. The
thermal shrinkdagéa@atio lower than the above range makes the winding tightness insufficient, which
may make the form-retention difficult or may cause voids IegQng to the deterioration of the 15

elements. The thermdl'$hfifkAG&ratis Highar thah the abdie Fange may lead o the deformation of the

elements qr ocgurrence, of voids due, 19 the, deformation, whigh may.deteriqrate of break the elements.
[0061] A S

preferably =1.5 to + 1.5%. The thermal shrinkage ratio is defined
zs the ratic of a shrunk length to an original length, obtained
when the polypreopylene film for & f£ilm capacitor of the present
invention is cut.inzo 10 mm in width and 100 mm in length in the

16 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 elemsnts. Thethermalshrinkagefatichigherthantheabovefange
may lead to the deformation of the elements or occurrence of voids
due to the deformation, which may deteriocrate or bresak the
elements,

(0061}

20 The thickness of the polypropylene film according to the
present invention is praferably I to 20 pm, preferably 1 to 15
um,.more preferably 2 to § um, particularly preferably 2 to 4 am.
A polypropylene film having a thickness within the above rangse

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



20The thickness of the polypropylene film according to the present invention is preferal to 20 um,
preferably 1 to 15 pm, more preferably 2 to 8 um, particularly preferably 2 to 4 um. A polypropylene
film, having a thickness within the above range (pfeferably, or more than 8 um, particularly preferably
not more 27 than 4 dm), compared with when using a previously known material, exhibits superior
electric characteristics (breakdown voltage). film having a thickness less than the above range may
be difficult to mold by current technjque. and the use of a film;having i thickness. exeeding the above
range increases the size of a film capacitor, and the current call for smaller sized capacitor may not be
satisfied. [00621rEhe polypropylene:filp for a-film-capaciter of the:present.18-invention can be
obtained by melt-extruding, at 180 to 280C, the polypropylene for a film capacitor of the present
invention, optienaliynconcurentlyiadding thereto ra clis adlditves siichras iatdns ahtioxidants
including'. 1010, Irganox ENT (dibut lydroxytoluene) and irgafos 168, and caLcium stearate, 15 and -
then subjecting arF8rgirral SHEetabtaiReH: 61 exaple" 15 méfioaxidistretchind whoere an original
sheet obtalned s sireiched,at.100 {0 160G a1 sefehing.Tatio.af2 @ 10.fimes indhe,machine.
direction, i.., the direction para el to the flow of the resin extruded when the original sheet is
prepared; or to-hiaxial 20 stretching whees a film obtaineekttireugh the monoaxiak stregching is
subjected to successive, stretching under similar conditions to those in the npnoaxial stretching in the
direction perpendicutarsto the machine direction; or to simultaneous biaxial stretching where the sheet

is stretched in the machine direction 28
(00621 '

h

The polypropylene film for a film capacitor of the present

t

16 invention can be obtained by melt-extruding, at 180 to 280°C, the

Ph

pelypropylene for a f£ilm capacitor of the present invention,
cptionally concurrently adding thereto various additives such as
various antioxidants including Irganox 1010, BHT
{dibutyihydroxytoluene) and Irgafos 168, and caleocium stearate,
16 and then subjecting an original sheet obtained, for example, to
moncaxial stretching where an original sheet obtainedis stretchead
at 100 to 160°C at a stretching ratio of 2 to 10 times in the machine
direction, i.e., the direction parallel to the flow of the resin
extruded when the original sheet is prepared; or to biaxial
90 strecching whers 2 film obtained through the monoaxial stretching
is subjected fo successive stretching under similar conditions
5 those in tThe menoaxial stretching in the direction

perpendicular to the machine directlion; or to simultaneous blaxial

stretching where the sheet is stretched in the machine direction



and in the direction perpendicular to the machine direction at the same time. Alternatively, the
polypropylene film for a film capacitor of the present invention can be obtained by melt-extruding, at
180 to 280C, the polypropylene homopolymer 5 &t 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, and then irradiating an original

sheet obtained with an radiation witkia desired;ahsarbed 10.dose-thereby: peaviding & polypropylene
sheet fora film capacitor, and subsequently, subjecting the sheet to the monoaxial stretching or biaxial

stretching as described abeve. Inthe-sheetanplding ar-peltetizings mitroigen Seakngiistpreferably carried
out. [0063] At an industrial scale, the polypropylene film for a film capacitor can be obtained_ by
various knownssimgltaneoustbiakial stretiiing ofstieeessive bixiaPstretthing fifethods, for example,
tubular film method, and tenter method. @064% 29'”4?6 tenter method, emelt sheet melt-extruded
from a T-d e iS"diidifiedt Bt 5 €ooling roll, dnd the Sheet id’ Bré heated as needed, and introduced into a

stretching %on%bgn%thgﬂmstrg%ggg%&t 100 t0,160C at.a.stretching.ratio of,34-7.times in the
longitudinal direction and at a stretching ratio of 5 to 11 times 29 in the transversalrec6ion. The total
area stretching-ratio is 20 tq 70:times, preferably=30 4050 dithes v theutotakarea stretehing ratio is
lower than 20 times, the film does not have a large strength. If the total area stretching ratio exceeds
70 5 times, the=film tehds o Have woids, Have tewérdd SFéngthinthe iidtidirettioftand tear in the
longitudinal direction. As needed, finally, the biaxially stretched film is heat-set at %6%}0 190"C. [0065]

and Irgafos 168, and Calcium stedralte, anc jr!n@:n irradiatin
original sheet obtainsd with an radiation with a desired absorped

160 dose thereby providing a polypropylene sheet fora £ilm capacitor,
and subsequently, subjecting the sheet to the monocaxial stretching
or biaxial stretching as described above. In the sheet molding
or pelletizing, nitrogen sesaling is preferably carried out.
[B0E3]

15 .At an industrial scale, the polypropylens film fox a2 film
capacitor can be obtained by various known simuitaneous biaxial
stretching or successive biaxial stretching methods, for example,
+ubular film method, and tenter method.

[0064]

20 In the “enter method, amelt sheet melt-extruded froma T-die
is solidified at & cooling roll, and the sheet 1s pre-heated as
needed, and introduced into a stretching zone, and then, strecched
at 100 to 160°C at a stretching ratico of 3 to 7 times in the

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



In the present invention, the polypropylene film for a film 10 capaditor as descried above can be used
in a known film capacitor. The polypropylene film for a film capacitor of the present invention, even
though being a thin film, exhibits high breakdown3&foltage, and allows even a small-sized capacitor to
have high capacitor capacity. 15 Examples [0060] Hereinafter, the present invention will be
described with reference to Examples, but the oresent invention is in no way 20 limited by these
Examples. [006/] ;. InExamples and Comparative. Examples;vareuspropeftiesivere measured as
follows. [0066] 30 (1) Melt Flow Rate (MFR) The MFR of a specimen (propylene homopolymer)
was measured:at 230 € underaslpad-of 2:161kg iA accétdancewithIASTV D1238:f3669] 5(2) isotactic
Pentad Fraction (kimmm fraction) The isotactic pentad fraction (mmmm fraction) of a specimen
(propylene horabpolyrer) waa riedsurét baked v thel 3&signment sforih ’Mackéfolecules, 8, 687
(1975) by A. zaémbelli et al., using 1§§;NMI§O%Qger the fgllowi@grggnc%iéipns, to obtain, a meso pentad

large strength? the area stretchin Tid e

times, the film tends to have voids, have lowsred strength in the

or

width direction and tear in the longltudinal direction. Asnseded,

finally, the biaxizlly stretched film is heat-set at 160 to 190°C.
[0063]

Tn the present invention, the pelypropylene film for a £ilm

10  capacitor as descried above can be used in a known film capacitor.

The polvpropylene film for & filwm capacitor of the present

invention, even though being a thin film, exhibits high breakdouwn

voltage, and allows even a small-sized capacitor to have high

20 limited by’these Examples.
(o067
In Examples and Comparative Examples, various properties
wers measured as follows.

[o068]



10 fraction = (an area of peaks at 21.77 ppm)/ (an area of peaks at 19 to 23 ppm). [0070]
<Measurement Conditions> Type: 61(NM-Lambada400 (manufactured by JOEL Ltd.) 15
Decomposition Capacity: 400 MHz Measurement3femperature: 125C Solvent: 1, 2,
4-trichlorobenzene/deuterated benzene = 7/4 Pulse Width: 7.8 psec. Pulse Interval: 5 sec. 20 Number
of Integration: 2000 Shift Standard: TMS = 0 ppm Mode: single pulse broadband decoupling (3; Ash
Amount 100 g 9{ a ﬁpe)eizgirg(legw(gggpéllgﬁgg?mopolymer) was put into 31

The MFR of a specimen (propylene homopolymer) was measured

{o

at 230°C under a load of 2.16 kg in accordance with ASTM DL238.
[0069]
5 {Z) Isctactic Pentad Fraction (mmmm fraction)
The isotactic pentad fraction {mmmre fraction) of a specimen
(propylene homopolymer) was measuredbased on the assignment shown
in Macromclecules, 8, 687 (1875) by A. zambelli et al., using

17

"C-NME under the following conditions, to obtain & meso pentad

—
!

-1

10 fraction = {an area of peaks at 21.77 ppm)/ {an area of psaks at
19 to 22 ppmi.
(00707
<Mezsurement Conditions>
Type: JNM-Lambadad00 (manufactured by JOEL Ltd.)
15 Decomposition Capacity: 400 MHz
Measuremsnt Temperature: 125°C
Solvent: 1,2,4~trichlorobenzene/deuteratsed benzene = 7/4
Pulse Width: 7.8 usec.
Pulse Interval: 5 sec.
20 Number of Integration: 2000
Shift Standard: TMS = 0 ppm
Mode: single pulse broadband decoupling

(3} Ash Amount

100 g of a specimen (propyiens homopolymer) was put into



a porcelain cruciblewhich 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
cooledinadesiccator for one hour. Then, the weight 5 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 10Approximately 0,7 g of a specimen (propylene homopolvrner) was set in

a specimen-burning device (QF:02 manufactured by Mitsuhishi Chemicall, Comoration), and allowed

to slowly burn under conditions permittino the spec en to be completely burnt. Then, combustion gas
generated was-passed thrgugh: abserbing liguid-15 (ulira pureswater) itorder to captuse chlorine. The
absorbing liquid was introduced into an ion chromatograph equipped with a concentration device
)DX-300manufacturedbyhippenDionexi 4., Frong arvarea of e-chroniatogram obfdined, the chlorine
~amount was calculated_ The detection limit was 1 ppm. 20[0072] (5) Melting Point (Tm)
Approximately ©-46-g of d%5pecimeh (prop§iene HonmpdlyrHertas pfﬁ‘?ﬁtogé‘?’n‘t'ﬁd 96r forming a film
thickness of 0.2 i, healed. 41,2496 fat seven mioues, and ool ressed, eteby, 32 preparing a

. Q. . 31, an nt .
film. From aiobtained, film in an amount of 5.0 mgt:0.5 mg was cut out, and crimped with an

exclusively-used- alumingm pag, thereby-preving-a measurement samples Jthe maeltings
calculated.
[0071]
{4} Chicrine Amount
1¢ hpproximately 0.7 g of 2 specimen (propylene homopolymer)
was set in a specimen-~burning device {(QF-02 manufactursd by
Mitsubishi Chemical Corporation), andallowed to siowly burn under
conditions permitting the specimen to be completely burnt. Then,
combustion gas generated was passed through absorbing liguid
15 (ulfra pure water) in order to capture chlorine. The abscrbing
liguid was Introduced intoe an ion chromatograph eguipped with a
concentration device (DX-300 manufactured by Nippon Dicnex K.K. ).
From an ares of a chromatogram obtained, the chlorine amcunt was
calculated. The detectlon limit was 1 ppm.
20 (00723
{5 Melting Point {Tm;
Approximately 0.40 ¢ of a specimen (propyiene homopolymer)
was put into a mold for forming a film with & thickness of 0.2

mm, heated at 240°C for seven minutes, and cool~pressed, thereby



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 30C for 0.5
minute, heated at a rate of 30'C /10 min from 30G%0 240C, held at 240C for 10 minutes, cooled at a
rate of 10C Amin from 240'C to 30C, held at 30C for 2minutes, and then heated at a rate of 10C /rnin
10[00F7F] (6) Molecular Weight Distribution (Mw/Mn) The molecular weight liStribution (Mw/Mn) was

measured as follows by the use ofPermeation Ghromatograph Aliance, GBC,2000 manufactured
beters. Separa%onpcol“umns used were 15 two columns of T.3.15gel GNM6-HT and two columns of

TOE 1 GNH6-HTL. .., = ize for these,columns.was.7:5.50m k& tet.-and-300 mm inJeagth. The column
temperature was 140C. P. mobile phase used was o-dichlorobenzene using

0.02526byweightefBHTasantioxidant, which wasamoved: atds0 miAminigte. THsemsoriééntration of a
specimen 20(propylene homopolvmer) was 15 mg/10 mL. The amount of feeding the specimen was

500 pL. A detettofisethwas a aftferantial Tefrattontefer Régarding &&rd&rd polysirenes, the
polystyren% manufactured by.Tosoh. Corporation having.a melecylar weight the range of Mw < 1000

and Mw > 4x 16%,%ﬂned the polystyrene 33 manufactured by Pressure Chemical éompany having a
molecular Weig!Hr&?éhIQimPﬁe range eh1000:MA- X106 weyg-usedzo c for 0.5 minute,
heated at a rate of 30°C /10 min from ZOC te 240°C, held at 24C°C
for 10 minutes, cocled 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 rgc73)
(&) Molecular Welght Distribution (Mw/Mn)
The molecular weight distributicn (Mw/Mn) was measured as
follows by the use of Gel Permeation Chromatograph Alliance

GPC-2000 manufactured by Weters. Separation columns used were

o
[
t

wo columns of TSKgel GNHE-HT and two columns of TSKgel GNH6-HTL.

=3

‘e size for these columns was 7.5 mm in diameter, and 300 mm in

[}

length. The column temperature was 140°C. A moblle phase used
was o—dichlorobenzene ising 0,025% by welght of BHT as antioxidant,
which was moved at 1.0 mL/minute. The concentration of a2 specimen
20 ipropvlene homopolymer) was 15 mg/l0 mL. The amount of feeding
the specimen was 500 plL. A detector used was & differential
refractometer. Regarding standard polystyrenes, the polystyrene

manufactured by Tosoh Corporationhaving amolecular welght within

the range of Mw < 1000 and Mw > 4 x 10%, and the pcolystyrene



[0074] (7) Thermal Shrinkage 5A 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 12 0 C hot-air oven and heated for 15minutes.
Theratioofalength shrunk to an original length was calculated as the thermal shrinkage ratio %
10[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 15 converting type 15 KV pressure, resistant festerimanufaciured by Kasuga Electric
Works, Ltd, at a temperature of 80C, at a voltage increase of 100 to 500 V/sec, thereby measuring the

breakdown voltage-andthus-obtaining dbeqaressuresresistant propertye fherepper electrode was a
brass-made column having a mass of 500 g 20 and a diameter of 25 mm,

whichwasPrOvigedasap05itiveelectrOe, and the lower electrode was a silicon rubber wrapped with an
aluminum foll §tipu!§ted in JIS-H-4160, which was provided as a negative electrode. Asinglepieceof
the film was meﬁsuﬁﬁrﬁémfmé%ﬁ%%ints, and three pieces of the sheets were measured and 34 an

average value thereof Hag defined.as 2 BRY value.[0076} ;.:The;breakdawa:voliage is obtained by
dividing a measured va ue}zv31 of'the breakdown strength by a thickness (pm) of the [0077] (9)
Stretchability 10 mm in length in MO direction. The cut £ilm was put into a
120°C hot-~air oven and heated for 15 minutes. Theraticofa length
shrunk to an original lencth was calculated es the thermel
shrinkage ratio (%).
10 [0075]
{8} Breakdown Voltage (BDV)
In accordance with JIS CZ330, vo_ltage was applied to a
hiaxially stretched Zilm (250 mm x 300 mm, 15 um in thickness)
by the use of .a siz-point direct-current alternate-current
15 converting type 15 KV pressure resistant tester manufactured by
Kasuga Electric Works, Ltd, at a temperature of 80°C, &t a voltage
increase of 100 to 500 V/sec, thereby measuring the breakdown
voltage and thus obtalning the pressure resistant property. The
upper electrode was a brass-made column having a mass of 500 g
20 and a diameter of 25 mm, which was provided as & positive electrode,
and the lower slectrode was a silicon rubber wrapped with an
aluminum foil stipulated in JIS-H-4160, which was provided as a

negative elsctrode. A singlie piece of the film was measured using

o

the six points, and three pleces of the s

b

2ot s were measured, and



A. press sheet or a T-die sheet was subjected to successive biaxial stretching using a biaxial stretcher
(KARS] IVmanufactured 10 by BRUECKNER), under the conditions of a preheating temperature of
152°C, a preheating time of 60 seconds, a stretcﬁi%g temperature of 152C, a stretching ratio 5 x 7
times (5 times in the direction of the flow of the resin (SID direction.), 7 times in the direction
perpendicular to the direction of the flow of the resin (TD 15 direction)) and a stretching speed of 6
m/min. Under the same.conditions; five pieces of the-biaxially stretched: fims were prepared, and the
stretchability was evaluated in the following way. [0076] 20Al,: Out of five pieces, five pieces were

stretched well.;791¢]7  BD: Out of five pieces one or more pieces were poorly stretched, having

necking, breaking or the like. : s
The breakdown voltage is obtained by dividing a measurad

value (V) of the breakdown strength by a thickness (pm) of the

o
th
e
—
=

[Xe
(93]
ot
]

retchablility
A press sheet or a T~dle sheet was subjected to successive
biaxialstretchingusingabiaxialstretcher(KAROIVﬂBnufactured
10 by BRUECKNER), under the conditions of a prehsating temperaturs
of 152°C, a preheating time of £0 seconds, a stretching temperature
of 152°C, a stretching ratio 5 x 7 times (5 times in the direction

n the direction

-

of the flaw of the resin (MD direction), 7 Times
perpendicuiar to the dirsction of the flow of the resin (TD

& stretching speed of 6 m/min. Under the same

Q.

15 direction)), &an
conditions, five pieces of the biaxially stretched films were

prepared, and the stretchability was evaluated 1n the followlng

20 nE: COut of five piesces, iive piedes were stretéhed well.
(0079
BE: Out of five pileces, one or more pieces were poorly
stretched, having necking, breaking or the like.

10c80]



[0080] 35 CC: Out of five pieces, five oieces were poorly stretched, having necking, breaking or
the like. [0081] Here, the necking means that the stretched film includes 5 an unstretthed part
therein. [0082] [Production Example of Propylené®™Homopolymer] (1) Preparation of Solid Titanium
Catalyst Component 952 g of anhydrous magnesium chloride, 4420 mL of decane, 10 and 3906 a of
2-ethylhexlalcohol were heated at 130'C for 2 hours, thereby to provide a homogenous solution. Into
the solution, 213 g of-phthalic hydride was.added wwhichwas.folowed-hy, furtherstiring and mixing at
130C for 1 hour so as to dissolve the phthalic anhydride. A homogenous solution obtained was cooled
15 to 23C, and £50.mkafihis; homegenouscsoltition siadded dropwise over 1 hour into 2000 pal, of
titanium tetrachloride held at -20LC. After the dropwise addi on, the temperature of a mixture solution
obtained was rdiséd!to 110C over 4 hours. When the temperature reached 110°C, 52.2g of diisobutyl

phthalate (DIED' was added, 20 and at the temperature, heating was.carried qut-for2 hours Then, a
solid part was coIIect]é%lrﬁy h“é}aetera"ﬁlfrlé[}ﬁ)ﬁrtegﬁap fﬁﬁfg Eoﬁ%epgﬁrWag reé%uspended in 2750 mL of

titanium. tetrachlotide. The,suspension was;washed using 110C decane and hexane until the titanium
compound became undetectable in the washing liquid. A 36

(00823
iProduction Example of Propylene Homopolymer]
{1} Preparation of Sclid Titanium Catalyst‘Componeat
952 g of anhydrous magnesium chloride, 4420 mL of decane,

10 and3906g;of2—ethylhexylalcohblwereheatajat130“Cfor£€hour5,

¢

thereby to provide a homogenous solution. Into the solution, Z13
g of phthalic anhydride was added, which was followed by further
stirring and mixing at 130°C for 1 hour so as to dissclve the
phthalic anhydrids. A homogencus solution obtained was cooled
15 +to23°C, and 750 mL of this homogenous sciution was added dropwize
over 1 hour into 2000 ml of titaniuHLteLrachlqmide held at -20°C.
Afterthedrcpwiseaddition,thetemperaiurecﬁfaxﬁxturesolution
chtained was raised to 110°C over 4 hours. .When the temperature
reached 110°C, 52.2 g of diisobutyl phthalate IDIBPY was added,
20 andatthetemperature,heatingwascarriedoutfor£2hours. Then,
z solid part was collected by heated filtraticn, and this solad
part was resuspaended in 2750 ml of titanium tetrachleride. The

suspension was washed using 110°C decane and hexane until the

ritanium compound became undetectable in the washing iiquid. 2



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 as found that the solid titanium catalyst
component nad 2% by weight of titanium, 57% bysfveight 5 of chlorine, 21% by weight of magnesium,
and 20% by weight of DIEP. [0083] (2) Preparation of Prepolymerization Catalyst 120 g of a
transition metal catalyst component, 20.5 mi of triethylaluminum, and 120 L of hebtane were charged
into a. 200L 10.aufaclave, equipped with.a stirrer, \With the temperature inside the autaclave kept at
EAC, 720 g of propylene was added there Then, with stirring carried out for 60 minutes, the reaction
was allowed to-preceed. After the palymerization na:s0lid component was allowed ta:settle, a
supernatant liasziziwas removed, and the 15 residue was washed two times using heptane. A
prepolymerization catalyst bbtaimed \Wwasresuspended frvanpurifiedeptanedrt ordei for the transition
metal catalyst component concentration to be 1 9/L. This prepolymerization catalyst contained 6 g of a
propylene polyRiéf péf 1 GeBPHHE Trarttlon idtal tatdiyst 20 bmipdfient. [CHE4AT E3F Polyme net on

Into a IDOL; vessel,polymerizafion reactor eguipped with.a stirer, 110 kg/h,of propylene, 1.4 g/h of the
catalyst slurry 37 produced in (2) as a transition metal catalyst component, 5.8 mL/h of
triethylaluminumygang 2.6 mL/h of dicyclopentyldimethoxys lanewere continuously fed, and hydrogen
was fed so that the hydrogen concentration in the gas phase part 5 became 0.9 mc1%. Polymerization
was carried out at & petymerizatiort témperature: of ¥3Cpafhdta pressure of 3.2 MPa/G. A slurry

obtained was transferred into a 1000 L vessel oolymeriza OP reactor equippeda stirrer, where further
120 g of a transition metal catalyst component, 20.% ml of

triethylaluminum, and 120 L of heptane were charged into a 200L
16 autcclave eguipped with a stirrer. With the tempsrature inside
the.autoclave kept at 5°C, 720 g of propylene was addsd thereto.
Then, with stirring carried out for 60 minutes, the reaction was

allowed to proceed. After the polymerization, a solid component

ol

was allowed to settle, supernatant liguid was removed, and the
15 resiaua 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
I g/L. This prepolymerization catalyst contained 6 g of a
propvlene polyvmer psr 1 g of the transition metai catalyst
20 component.
16084]
(3) Polymerization

Into a 1001 vessel polymerization reactor equipped with &

stirrer, 110 kg/h of propylene, 1.4 g/h of thé catalyst slurry



polymerization was carried out.30 kg/h of propylene, and 10 hydrogen such that the hydrogen
concentrationthe gas phase part became 1.3 mol%, were fed into the olymerizer, and then
polymerization was carried out at a polymerizatioAtemperature of 71C, and a pressure of 3.0 MPa/G.
A slurry obtained was transferred to a 500 L vessel equipped with a stirrer, where 15 further
polymerization was carried out. 46 kg/h of propylene, and hydrogen such that the hydrogen
concentration in.the gas phase patt became 1,3 moil were.fed inta,he-polymerizer. and then
polymerlzatlon was carried out at a polymerization temperature of 690, and a pressure of 2.9 MPa/G.
A slurry obtaingd was 20 gdeactivatedsang then, theywas trapsterred toré ¥vashin tank using liquid
propylene where LhC propylene homopolymer powders were washed. This slurry was subjected to

vaporization, ancksubjacteth ol gastselid Separaticn s there by Chtairinga Fropyene Aiimopolymer. The

propylene homopolgmer obtained was , - -
was fed so that the nydrogen concentration in the gas phase part

5 became 0.% mols. Polymerization was carried out at a
polymerization temperature of 73°C, and a pressure of 3.2 MPa/G.

srred inte & 1000 I wvessel

By

L siurry obtained was tTrans
pelymerization reactor eguipped with a stirrer, where further
polymerizaticn was carried out. 30 kg/b of propyleng, and
10 hydrogen such that the hydrogern concentration in the gas phase
part became 1.3 mol%, were fed into the polymerizer, and then
polymerization was carried cut at a polymerization temperature
of 71°C, and a pressure of 3.0 MPa/G. A slurry obtained was
transferred to a 500 1 vessel equipped with a stirrer, wvhere
15 further polymerization was carried out. 46 kg/h of propylens,

and hydrogen such that the hydrogen concentration in the gas phass

+

part became 1.3 mol%, were fed inte the polvmerizer, and then

)

merization was carrisd out at a polymerization tempsrature

ol
(@]
o

<

of 68°C, and a pressure of 2.9 MPa/G. A slurry obtained was
20 deacrivated, and then, the slurry was cransferred to a washing
tank using Lliguid propylens whers the propylene homopolymer
powders were washed. This siurry was subjected to vaporization,

and supjscted to gas-solid separation, thereby obtaining &

propylene homopolymer. The propylsne homopolymer cobtained was



38 introduced into a conical drier, where vacuum drying was carried out at 80C. Then, to 100 kg of this
product, 35_9 g of pure water, and 0.63 1 of propylene oxide were added," which was followed by
dechlorination treatment at 90"C for 2 hours and $ien vacuum drying 5 at 80C, thereby obtaining
propylene homopolymer powders. [0085] [Example 21 Pellets (average particle diameter: 3 mm) of
the propylene homopolymer obtained in the above production Example (MFR: 4.2 10 g/10 min, MTh=

98%6, ash amount: 20 ppm. chlorine amaunt; 1 ppm, T7:(166CE, MwBMn; 6.5)avere laid and arranged
uniformly such that peITets were not superposed among one another, and were irradiated with an

electron ray with.ap.absorbed-daseof 1kGy, (aceeleratingvoltage: 8ak\betectric eurrent: 0.5 ml,
irradiation rate: 2 15 m/min) by the use of an electron ray irradiator (580800-35 manufactured by NHV
Corporation). [0086]. Fhelpellets iratiatedwisressed: birits useofa prss< mofdfig machine (551-20
manufactured by Shinto Metal Industries 20 Corporation) under the conditions of a preheating/heating

temperature of 2E0E;% PrehEAlingHiME 6f5 Mintés” & neating préssiire of 10 MPa, a pressurizing
and heating time of 2 minytes, thereby obtaining.a 05.rantpressegsheet,j0087] 39
[0085] '
[Examples 1)
pellets (average particle diameter: 3 mm) of the propylene
nomopolymer obtained in the above Production Example (MFR: 4.2
10 g/10 min, mmmm: 98%, ash amount: 20 ppm, chlorine amount: 1 porm,
Tra: 166°C, Mw/Mn: 6.35) were iaid 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 iaccelerating
voltage: B0OCG kY, electric current: 0.5 mk, irradiation rate: Z
15  m/min} by the use of an electron ray irradiator (EBCE00-35
manufactured by NEV Corporaticni.
(o086l

The pellets irradiated were pressed by the use of a press

molding machine (SFA~Z0 manufactursd by Shinte Metal Industries
20 Corporation) undsr the conditions of a preheating/heating

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

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

ot

hereby obtaining a 0.5 mm pressed sheet.

o087



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), under the conditions of
a preheating temperature of 152C, a preheating tithe 5 of 60 seconds, a stretching temperature of
152TC, a st retching ratio 5 x 7 times (5 times in MD direction, 7 times in TO direction), and a
stretching speed of 6 m/, thereby obtaining a biaxially stretched film with a thickness of 15 pm. [0088]

10The result of a farn,ohtained s set. forth, in. Table; 1. [0089{Examples 2:anck 3} da &xample 2, a film
was prepared in the same manner asin  Example 1, except that the absorbed dose of the electron -

ray was 1510 ky (aceeleratingvoltage: 800:kY; eleetricscurrerit: 3 mAngadiatier rate 2 m/min).
[0090] In Example 3, a film was prepare in the same manner as in Example 1, except that the
absorbed dosesof thetectrofiray Wis 2606 Ky tivotiim& radiations, 567Gy (actelerating voltage

800 kV, electric current: 4.9mA, irradiation rate: 2 m/min) for.each irradiation). [0091] The results of
films obtained 57& et T6th i TEBfE! {2 0 Fempesature ot =2 b 81 T

5 of &0 secondé, & stretching temperature of 152°C, a2 stretching
ratio 5 x 7 times (5 times inMD direction, 7 times in TDh direction),
and a stretching speed of 6 m/min, thereby obtaining a biaxially
stretched f£ilm wiﬁh a thickness of 15 jm.

[0688]

10 The result of a film obtained is set forth in Table 1.
o089l
[Exampies 2 ahd 3]

i Ezample 2, & film was prepared in the same manner as in
Example 1, except that the absorbed deose of the electron ray was
i5 10 kGy {accelerating voltage: B0O kV, electric current: 1.3 mA,

irradiation rate: 2 m/min).

(005073
in Example 3, a film was prepared in the same manner ag in
Example L, excep:t that the absorbed dose of the electron ray was

20 100 kGy (two-time irradiations, 50 kGy (accelerating voltage 800
kv, elsctric current: 4.9% mA, irradiation rate: 2 m/min) for each
irradiation;.

[C0S91}

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



40 [0092 | [Comparative Example 1] A film was prepared in the same manner as in Example 1,
except that the film was not irradiated with the electron ray. The result 5 of a film, obtained is set
[0093] [Example 4] Pellets (average par lame er: mm) of a propylene homcpolymer (MFR: 4.2 g/10
min, mmmm. 98%, ash amount: 20 ppm, 10 chlorine amount: 1 ppnR Tm: 166C, Mw/Mn: 6.5) were
melted at a molding temperature of 210C, using a 30 mm-diametere u e (an extrusion sheet molding
machine manufaetured by GM Engineering, Inc.), and then extruded from a T-die, and slowly cooled at
a cooling roll hold at a coolinmtemperature of 30C under the 15 condition of a take-up speed of 1.0
m/min, thereby; obtainiag a-sheetwyith a thickness of 0.5 mm. [0094 This sheet was cut into 85 mm

x 85 WE and the sheet was irradiated with an electron ray with an absorbed dose of | kGv
L Filmwas prepared in the same manner as in Example 1, except

-r
that the film was not irradiated with the electron ray. The result
5 of a film obtained is set forth in Table 1.
{0083
[Example 4]
Pallets (average particle diameter: 3 mm) of a propylene
hemepolvmer (MFR: 4.2 g/10 min, mwmm: 28%, ash amcunt: 20 ppm,
io Chloriﬁé amount: 1 ppm, Tm: 166°C, Mw/Mn: §.5) weremelted at a
molding temperature of 218°C, using a 30 mm—diameter.extruder (an
extrusion sheet meolding machine manufactured by GM Engineering,
Inc.), and then extruded from a T~die, and slowly cooled at a
cooling roll held at & cooling. temperature of 30°C under‘the
15  conditicon of a take-up spéed of 1.0 m/min, thereby okbitaining a
shaet with a thickness of 0.5 mm.
(0094
This sheet was cut into B85 mm x £5 mm, and the sheet was
irradiated with an electron ray with an absorbed dose of 1 kiGy
20 laccelsrating voltage: 300 kv, electric current: 1.9 ma,
irradiation rate: 50 m/min} by the use of an electron ray

irradiator (ERC300-60 menufactured by NHV Corporation).

13
o
®
w

heet irradiated was subjected te successive biaxial



20(accelerating voltage: 300 kV, electric current: 1.9 mA, irradiation r50 m/min) by the use of an
electron ray irradiator (EEC 300-60 manufactured by NHV Corporation) [0095] The sheet irradiated
was subjected to successive biaxial 41 stretching'using a biaxial stretcher (MARO IV manufactured
by BRUECKNER), under the conditions of a preheating temperature of 152C, a preheating time of 60
seconds, a stretching temperature of 152]C, a stretching ratio 5 x 7 times (5 times in MD direction, 57

times in TD dirgcfion), and astretching spead of & pymin, thereby pbiaining a.biaxially stretched film
with a thickness of 15 pm. [0096] The result of a film obtained is set forth in Table 1. [0097]

10[Examples Ztorxuzrin Examplehb, acfiln was prepared #n¢he samemearaereas mfExample 4,
except that the absorbed dose of the electron ray was 10 kGy (accelerating voltage: 300 kV, electric
current: 18.7 MAZ ifadiationratd: 50 mffin) [0098F°"5In EXanplé’s, 4 %S préfared in the
,same manner as in Example 4, eﬁc_erggt that thg absorbed dqse of tqh@ r(;I]ggt&og ray was 180 kGy

(accelerating V&itagé: 306 K> BISCHIC clitrant: 37.4 mA. irradiation rate: 10 m/min). 20[0099]
5 7 times in TDdirection), and a stretching speed of 6 m/min, thersby
obtaining a biaxially stretched film with a thickness of 1% um.
o096
The result of a film obtained is set forth in Table 1.
(00871
10 fExamples % to 7]
in Example 5, & 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}.

In Example 6, a film was prepared in the same manner as in
Example 4, except that the absorbed dose of tThe electron ray was

100 kGy {accelerating voltage: 300 kV, electric current: 37.4 ma,

o}
[
o

irradiation x 10 m/min) .
20 {0029]

In Example 7, & Film was prepared in the same manner as in

7

xample 4, except that the absorbed dose of the electron ray was

300 kGy {three-time irradiations under the conditions of 100 kGv) .

[c1ee]



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 i diations under the conditions of 100 kGy) [0100J
42 The results of films obtained are set forth in Table 1. [0101] [Comparative Example 2] A film
was prepared in the same manner as in Example 4, except 5 that the film was not irradiated with the
electron ray. The result of a film obtained is set forth in Table 1. [0102] [Comparative Example 3] In the

same manner as in Example 4, exceptithatthe absqrbed:10 dose-atthe electronraywas 1000 kGv
(ten-time irradiations under the conditions of 100 kGy), an attempt to prepare a film was made, but a

film was not ahleito be prepared, because the specimen was deteriorated by the irradiation with the
electron ray. [0103] 15[Example B] A film was prepared in the same manner as inExample5,
except that pellets(averdge particke-diameter: 3 mm) of a propylene homopolymer (MFR: 2.9 g/10

mm, TM= 94%, ashamount: 23 ppm, chlorine amount: 1 ppm, Tm: 163C, Mw/Mn; 5.0) were used, and
20 theeheating température iife Biakit %Pretfﬁz%é?nﬁa%aip%bas FhREmpAS R e Fg)

5 that the £ilm was not irradiatedwith the electron ray. The result

of & film cbtained is set forth in Table 1.

[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 Lo prepare & £ilm was made,
buc a film was not able to be prepared, because thne specimen was
deteriorated by the irradiation with Tthe electron ray.
RORRICH
A filmwas prepared in the same manner as in Example 5, axcept
that pellets (average particle diametexr: 2 mm) of a propylene
homopolymer (MFR: 2.8 g/10 min, mmmm: $4%, ash amount: 23 pom,

chlorine amount: 1 ppm, Tm: 163°C, Mw/Mn: 5.0) were u__sg-ci, and

20 the preheating temperature of the bilaxial stretcher was 149°C.
the result of a2 Film obtained is set forth in Table i
101047

[Comparative Example 4]

2 filmwas prepared in the same manner as in Example 8, except



The result of a film obtained Is set forth in Table I. [0104] [Comparative Example 4] A film was
prepared in he same manner as in Example 8, except 43 that thefillnwasnot irradiated
withtheelectronray. The result of a film obtained i$’set forth in Table 1. [0105] [Comparative Example
5) film was prepared in the same manner as in Comparative Example 2, except that pellets (average
particle diameter: 3mm) of a propylene homopolymer (MFR: 2.8 g/10 mm, mmium: 91%, ash amount:
27 ppm, chloring amgunt: -3 ppm, Jm: 160C, MwiMer, 8:0) were-used-and the-preheating temperature
of the biaxial stretcher 10 was 145C. The result of a film obtained is set forth in Table

of a film obtained is set forth in Table 1.

—

[0105]

[Comparative Example 5]

. £ilm was prepared in the same manner as in Comparative

o

Example 2, except that pellets (average particle diameter: 3 mm)
of a propylene homopolymer (MEFR: 2.8 g/10 min, mmmm: 91%, ash
amount: 27 ppm, chlorine amount: 3 ppm, Tm: 160°C, Mw/Mn: 8.0}
wereused,andtheprebeatingtempezatureofthekﬁaxialStretcher

10 was 145°C, The result of a film oktained is set forth in Table

T

{03061

L 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 {accelersting voltage: 300 kV, electric current: 18,7 m&,

irradiation rate: 50 m/min). The result of a film obtained is
set forth in Table 1.
(0107

20 [Comparative Exampls 7]
59% by welght of pellets (sverage particle diameter: 3 mm)

of & propylene homopolymer (MFR: 4.2 ¢/10 min, mmmm: 398%, ash
amount: 20 ppm, chlorine amount: 1 ppm, Tm: 166°C, Mw/Mn: £.5),

and 1% by weight of a propylene homopolymer {(PEFE14 {product name}



[0106) [Comparative Example 61 A film wasepared 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 c[P, irradiation rate: 50 rifmin). The result of a film obtained is set forth [
Table 1. [0107) 20 [Comparative Example 7] 99% by weight of pellets (average particle diameter:
3 mm) of a propylene hamopolymer (MFR: 4.2 g/10 min, mmmm. 98%, ash amount: 20 ppm, chlorine
amount: 1 ppnb Tm: 166C, Mw/Mn. 6.5), and 106.by weight of apropylene bemepelymer (PF814
(product name) 44 manufactured by Base , MFR: 3.2 g/10 min, mmmm. 91%, ash amount: 220 ppm,
chlorine amount: 24 ppm-158C »MwiMn: 8:5p wesermeit=kneaded, at:a/moldibgiterperature of 2100 by
the use of a biaxial extruder (HYPERKTX30, 30 mm-diameter x 2 manufactured by 5 KOBE STEEL,
Ltd.), thereby ofstainint petlets.t[G108] ¢ indT hesepelietsieréniditedaty nioRiiNgtenipérature of 210C,
using a 30 mm-diameter extruder (an extrusion sheet _[réoldin% machine manufactured by GM
Engineering, If¢:§#afd fiern &arudett T0oma T-die" and Sfowly cooled at a cooling roll held at a
cooling ten?)perﬂ%(%e of 30C under the conditiop; of. a take-up spaed. of 1.0 m/min, thereby obtaining a
sheet with a thickness of 0.5 ram. [0109]

(07081

ThesepelletsweremeltmiatanmldingiemperatureonlO“Cf
using a 30 mm~diameter éxtruder (an extrusion sheat melding
machine manufacturad by G¥ Engineering, Inc.), and then extruded

10 froma T-die, and slowly cooled at & ééoling'rcll,held.at s coollng

remperature of 30°C under the condition of a take-up speed of 1.0

m/min, thersby cbtaining a sheet with a thickness of 0.5 mm.

This sheet was subjected to successive bilaxial stretching
15 using a biaxial stretcher (KARO IV manufactured by BRUECKNER),

; a

@]

under the conditions of & preheating temperature of 1527

preheating time of 60 seconds, & stretching temperature of 152°C,

a stretching ratioc 5 » 7 times {5 times in MD direction, 7 times

in TD direction), and a stretching speed of 6 m/min, thereby
920 obtaining a biaxially stretched film with a thickness cof 15 pm.

[0110]

The result of a film obtained is set forth in Table 1.
101113

[Comparative Example 8]



This sheet was subjected to successive biaxial stretching 15 us a biaxial stretcher (KARO IV
manufactured by BRUECKNER), under the conditions of a preheating temperature of 152C, a
preheating time of 60 seconds, a stretching température of 152°C, a stretching ratio 5 x 7 times (5
times in MD direction, 7 times in TD direction), and a stretching speed of 6 m/m n, thereby 20
obtaining a biaxially stretched film with a thickness of 15 Dm. [0110] The result of a film obtained is set

forth in Mile 1. [Comparative Example 81. 45 A film was prepared in.the, same mannet as n
Comparative Example 2, except that pellets (average particlediameter: 3mm) of a propylene

homopolymer (MER:13.0 g/40-min mum -98:5%; ash araount=300-ppm; ehiorine amount: 70 ppm, Tm:
167C, Mw/Mn: 6.0) 5 were used. The result of a film obtained is set forth in Table [01121 [Comparative
ve Example 9]stprepared lintthé sarme mamnen @ in EXaaiple| lékeeptrm: 98.5%, ash

amount: 300 ppm, chlorine amcunt: 70 ppm, Tm: 167°C, Mw/Mn: 6.0)

- L1

5  were used. The result of a film obtained is set forth in Table
[0112]
Comparative Example 91
Afilmwaspreparediﬁfthesamenﬁnneras:Ulmxampleﬁq axcept
16 that & propylene homopolymer {PF8l4 (product name) manufactured
by Basell, MFR: 3.2 g/10 min, mmmm: 91.0%, ash amount: 220 ppm,
Chlozineamount:Eéppm,Tm:158°C,Mw/Mn:8.5}wasusedasp@lleﬁs.

The resulit of a film obtained is set forth in Tabls 1.



10 theta propylene homopolymer (P5814 (produtt name) manufactured by Basel', MERLt. 3.2 g/10 min,
mmmra: 91.0%, ash amount: 220 ppnn chlor ount: 24 ppm, Tm: 158C, Mw/Mn: 8.5) was used as
pellets. The result of a film obtained is set forthTable 1. 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. [0115] [Example 9]

100% by weight of pellets (average particle diameter: 3 mm) of a propylene homopolymer (MFR: 4.2
9/10 min, =am: 98%, ash 10 amount: 20 ppm, chlorine amount% 1 ppm, Tm: 166C, Mw/Mn: 6.5), and
1% by weight of tria lisocyanurate (TAIC manufactured by Nippon Kasei Chemical Co., Ltd.) as a
cross-linking agent were melt-kneaded at a molding temperature of 210C by the use of a biaxial

v 0 T T T Iy L ..
extruder (HYBBRKTX30, 30 rem-diameter x 2 miaqufactured 15 KOBE STEEL, Ltd.), thereby obtaining
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These pellets were laid and arranged uniformly such that pellets were not superposed among- one
another, and were irradidted with an electron ray with an a sorbeddose of 10 kGy (accelerating 20
voltage: 800 kV, electric current: 1.3 mA, irradiatiéh rate: 2 mMmin) by the use of an electron ray
irradiator (EBC800-35 manufactured by NEV Corporation). [0117] The pellets irradiated were pressed
by tie use of a press 48 molding machine (SFA-20 manufactured by Shinto Metal Industries
Corporation) unglpjrdthe conditions of a preheating/heating temperature of 210C, a preheating time of 5
minutes, a heaitln*g' bjressure of 10 MPa, a pressurizing and heaving time of 2minutes, 5 thereby
obtaining a 0.5 cm pressed sheet=[0118L s =nd bis:pressed sheetwas eut #1to 8% sam:x 85 mm and the
sheet was subjected to successive biaxial stretching using a biaxial stretcher (MARC IV manufactured
by BRUECKNER): Underdhe 10 ¢conditionstofa. preheatingtemmperatdrelof 152€, & preheating time of
60 seconds, a stretching temperature of 152"C, a stretching ratio 5x7 times (5 times in MD direction, 7
times in TO dirgttioh) aid 4 stretchifg Sie el 616 MBMitT trerehy dbtainfiy d BiaXig ly stretched film
with a thick5ness 9115 pm. 15[0119] The result of a filrL obtained is set forthTable 2. [0120] [Example
10] voltage.

[0315]

[Example 9]
100% by weight of pellets {(average particle diameter: 3 mm)
of a propylene homopolymer (MER: 4.2 g/10 min, mmmm: 28%, ash
10 amount: 20 ppm, chlerine amount: 1 ppm, Tm: 166°C, Mw/Mn: 6.5},
and 1% by weight of trizllylisocyanurate (TRIC manufactured by
Nippon Kasei Chemical Co., Ltd.} as & cross-linking agent were
melt-kneaded at a molding temperature of 210°C by the use of a

biawial extruder (HYPERKTX3IO, 30 mm-dliameter » 2 manufactured by

[ns

15  KOBE STEEL, Ltd.), thersby obtaining pelle

3.

ot

These pelists were laid and arranged uniformly such tha

e

L

o]
®
a3

pelletswer@notsuperposedamongoneaﬁotber,andwerei:zadi

with an electron ray with an absorbed dose of 10 kGy {accelerating
20  weltage: 800 kV, =lectric current: 1.3 mk, irradiation rates: 2

m/min) by the use of an electron ray irradiator (EBCS0O0-35

manufacturad by NEV Corporation).

(G117}

The pellets irradiated were pressed by the use of a press



was preparedinthe samemanneras in Example 9, except 20 that the absorbed dose of the electron ray
was 50 kGy (accelerating voltage: 800 kV, electric current: 4.9 mA, irradiation rate: 2 m/mir). The result
of a film obtained is set forth in Table [0121] [Corfiparative Example 10] 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] 5[Example 11] 100% by weight of pellets
(average particle diameter; 3 om).of & prapylene hormepgalymer (MET: 4:216/20:min.immnx 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 ageniiwere snelt-kneaded 30 atameolding temperature of 2106 Hy thewse of a biaxial
extruder (HYPERKTX30, 30 mm-diameter x 2 manufactured by KOBE STEEL, Ltd. ) thereby obtaining
pellets. 10123 Fhese:peliets Wéid Melted at zeriolding i@mperatite st 210C, 15%Gsing a 30
mm-diameter extruder (an extrusion sheet molding macdhine manufgcturo%dZbMiGMEQgineering, Inc.),
and then extrudiets frofia”T-dieand 816wy 60184 & & Cobling Toil hield at a cooling témperature of
30"C unde the condition, of a take-up speed, of 1.0.mimip. thereby obtaining a sheet with a thickness
of 0.5 MM.

[0118)

This pressed sheet was cut into 85 mm x 85 mm and the shest
was subijected to successive blaxial stretching using a biaxial
stretcher [(KARD IV manufactured by BRUECKNER), under The

16  conditicons of a preheating temperature of 152°C, a preheating time

of 60 seconds, a stretching temperaturs of 152°C, a stretching

i3

w7 times HitimesijaMDdirection,'7timesjleDdirﬂction),

7

ratio!

s

and a2 stretching speed of & m/min, thereby obtaining & biaxially
stretched film with a thickness of 15 nm.
15 [0119)
The result of a film obtained is set forth in Table 2.
[0123]
{Example 10]
A filmwas prepared in the same manner as in Example g, except .
20 thattheabsoxbeddgseo@thee;ectronzaywas50kﬁy(accelerating
voltage: 800 kV, electric current: 4.9 mi, irradiation rate: 2
n/min) . The result of a Zilm obtained is set forth in Table 2.
(01211

[Comparative Example 10}



20[0124] s sheet was cut into 85 mm x 85 mm, and the sheet was irradiated wi an electron ray
with an absorbed dose of 1 kGy raccelerating voltage: 300 kV, electric current: 1.9 mA, irradiation rate:
50 m/min) by the use of an electron ram/ 50 irradi&tor (EE0300-60 manufactured by NHV
Corporailon). [0125] The sheet irradiated was subjected to successive biaxial stretching using g
biaxial stretcherKAR.O IV manufactured by 5 BRUECKNER), under the conditions of a preheating

temperature of 152C,a preheating fime f.60.seconds, a stretching fempetature.of152C, a stretching
ratio 5 x 7 times (5 times in 14D direction, 7 times in TD direction), and a stretching speed /min,

thereby obtaining. a biaxially, stretebed film:with-a thickness-0£15:pm r20[0126} Theuesult offilm
obtained is set forth in Table 2. [0127] [Examples 12 and 13] In Example 12, a film, was
prepared in thes:sameé irhanrieras4d ireExample-14, ‘except'that the absorbed dose of the electron ray

was 10 kGy (accelezr?ting voltage: 300 kV, electric current: 18.7 irradiation rate: 50 Trim [0128]
(012

5 (Zxample 111
100% by weight of pellets (average particle diameter: 3 mm)
of & propylene homopolymer (MFR: 4.2 g/10 min, mmmm: 28%, 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
10 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.

15 using a 30 mm-diameter extruder (an extrusion sheet molding
machine manufactured by GM Engineering, Inc.), and then extrudsd
froma T-die, and slowly cocled at a cooling rell 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.

20 [0124)

This sheet was cut into 85 mm x 85 mm, and the sheet was
irradiated with an electron ray with an absorbed dose o 1 kGy
(zccelerating veoltage: 300 kV, electric current: 1.2 ma,

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



In Example 13, a film was prepared. in the same manner as 20 in Example 11, except that the
absorbed dose of the electron ray was 100 kGy (accelerating voltage: 300 kV, electric current: 37.4
irradiation rate: 10 m/min). [0129] The results of filins obtained are set forth in Table 2. 51 [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 3. exceptthak4% by.weiaht.of TAIC as a cross-lin agent
was used. 10[dl§5 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.

The sheet irradiated was subiescted te successive blaxial
stretching using a biaxial stretcher (KARC IV manufactured by

5 BRUECKNER), under the conditions of a preheating temperature of
152°C, a preheating time of 60 seconds, a streiching temperature

-

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

Fh

15

xS}
i

o C, a stretc

et

irection), and a stretching speed of 6 m/min, thersby

0,

7 times anTD
obtaining a biaxially stretched £ilm with a thickness of 15 um,
16 [01l28&]
The result of a film obtained 1s set forth in Table 2.
P01271
[Examples 12 and 13]
In Example 12, a film was prepared in the same manner &s
15 in Example 11, except that.the abzorbed dose ¢f the electron ray
was 10 kGy (accélefétiﬁg voltage: 3GC kV, electric current: 18.7
mk, irradiaticon rate: 50 m/min).
[0128]
In Example 13, a film was prepared‘in the same manner as
90 in Example 11, except that the absorbed dose of the elesctron ray

was 100 kGy {(accelerating voitage: 300 kV, electric current: 37.4

[ie3

mA, irradiation rate: 10 m/min).
[0129]

The rasults of films obtained are seft forth in Table Z.



[0133] 15In Example 17, a film was prepared in the same manner as in Example 13, except that 5% by
weight of MCC as a cross-linking agent was used. [0134] In Example 18, a film was prepared in the
same manner as 20 in Example 11, except that 5% by weight of TATO as across-linking agent was
used, and the absorbed dose of the electron ray was 300 kGy (three-time rradiations under the
conditions of 100 kGy described above). [0135] 52 The results of films obtained are set forth in Table
2. [0136] [Comp; r%Lye Example 11] In Comparative Example 11, a film was prepared in the same
manner as in Example 11, except that the ilm was not irradiated with the electron ray. The result of a
film obtained is set.ferth-in Table 23 {0137] [Comparative Examples 12 to 14]

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

5 agent was used.

In Example 15, a film was prepared Iin the same manner as

in Example 13, ezcept that 4% by weight of TAIC as a cross-linking

10 F0lz2)]
In Example 16, & film was prepared in the same mannsr as

in Example 12, except that 3% by weight of TRIC as & cross-linking

agent was used.

Ca

0133)
15 Tn Example 17, a film was prepared in the same manner &s
in Example 13, except that 5% by weight of TAIC as a cross-linking

agent was used.

[0134]

jai3

In Example 18, film was prepared in the same manner as

-

2 by weight of TRIC as a cross-iinking

e
o

20 in Example 11, except that
agent was used, and the absorbead dose of the slectron ray was 300

kGy ithres-time irradiations under the conditions of 100 k&y



10In Comparative Example 12, a film was prepared in the same manner as in Comparative Example
11, except that 4% by weight of TALC as a cross-linking agent was used. [01381 In
Comparative Example 13, a film was prepared inthe same 15 manner as in Comparative Example 1l
except that 5% by weight of TAIC as a cross-linking agent was used. [0139I In Comparative
Example 14, in the same manner as in Example 11, except that 5% by weight of TAIC as a

cross-linking agent was 20 used..and the absorbed dose of the-elestran rev was 1000 kGy [tenet
'lations 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.
53 [0140] The results of films obtained are set forth in Table 2. [014U [Comparative Example 15]

In the same manmeras:in Exdinpleld, ‘éxcept that 15% by weight of TAIC as a cross-linking agent
was used, an attempt to repare a film was made but a film was not able(\i to be, rprespared because the
excessive amount of the FEREHRKiRY AgEHt Prevente ha gpedimen from becoming pelletized.
10[0142]

manner as in Example 11, except that the film was not irradiated
with the electron ray. The result of a film cbtained 1s set forth
in Table Z.
[CL137]
[Comparative Examples 12 to 14]

10 In Comparative Dxample 12, a f£ilm was prepared in the same
marner as in Comparative Example 11, except that 4% by weight of

TAIC as a cross-linking agent was used.

Tn Comparative Example 13, a film was prepared In the same
16 manner as in Comparative Example 11, except that 5% by welght of

TATC as a2 cross-linking agent was used.

in Comparative Example 14, in the same malnher as in Example

11, except that 5% by weight of TAIC 45 a cross~ linking agent was

20 used, =and the absorbed dese of the electron ray was 1000 kGy
(ten-time irradiations under the conditions of 100 kGy), an
attempt to prepare & film was made, but a film was not able to

pe prepared, because The specimen was deteriorated by the

irradiation with the electron ray.



[Example 19] A film was prepared in the same manner as in Example 12, except that pellets
(average patrticle diameter 3) of a mm  propylene homopolymer (MFR: 2.9 g/10 min, mmmm. 94%,
ash amount: 1523 ppm, chlorine amount: 1 ppm,5‘f’m: 163C, Mw/Mn: 5.0) were used, and the
preheating temperaturethe biaxial stretcher was 149C. The result of a film obtained is set forth in Table
2. 10143] [Comparative Example 16] 20A film was prepared in the same manner as in Example 19,
except that pellgts, (average particle diameter: 3 mm) of a propylene homopolvmer (MFR: 2.8 g/10 min,

mmmm: 91%, ash amount: 27 ppm, chlorine amount: 3 ppnn Tm: 160C, Mw/Mn: 8,0) were used. The
result of a film btainedris setsfortrsin Tabler@, ci§Giined are set fortn in Table 2.

[0141]
{Comparative Example 15)

5 Inthésamemann&rasinExample11,exceptthatlS%byweight
of TAIC as a cross-linking agent was used, an attempt To prepare

a film was made, but a film was not able to be preps

i
=
0]
O
8]
1]
£
e
¢
n
13

the sxcessive amount of the cross-linking agent prevented the

specimen from becoming pelletized.

[p]

10 [0142)
[Example 191}

A film was prepared in the same manner as in Fxample 12,
except that pellets (average particle diameter: 3 mmy of a
propyiene homopolymer (MFR: 2.9 g/10 min, mmmm: 94%, ash amount:

s

15 23 ppm, chlorine amount: 1 ppm, Tm: 1&3°C, Mw/Mn: o.0)

were used,
andthepreheatingtemperatumaofthebiaxialstretcherwasl49°c.
The result of a film obtained is set forth in Table 2.

[G143]
[Comparative Example 16]

20 A fiim was prepared in the same manner as in Exemple 19,
except that pellets (average particie diameter: 3 mm) of a
propylene homopolymer (MER: 2.8 g/10 min, mmmm: $1%, ash amount:
27 pprm, chlorine amount: 3 ppm, Im: 160°C, Mw/NMn: 8.0) were used.

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



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 capacitor with large capacity, .which can greatly contribute, for
example, to allowing hybrid automobiles to have higher output, smaller size and lighter 10 weight. 56
CLAIMS 1.A polypropylene for a film capacitor whioh is obtainable by irradiating apropylene
homopolymerwitha radiation with an 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
230C under a load of 2t kg-inaccordance wittr ASTVD1238, (2) an isotaotio pentad fraction
. | B oAl ; ) ~
(mmmm. fraction) of not résg _Q t%a;@ 24/ ﬁgdﬁ R ﬁg gsipged 8C-NMIR, (3) an _ash_ amount of
not more than 30 ppm aspbtaine by completely burhing {thé propylene hamopolymer in air, and
(4) a chlorine amoun_t of nat mare § g&]é)gmm@&dgt&rm ned hy |f)n'cgrq,r;nat_ography. 15 2. The
polypropylene for a film cagaciteiégat ® Elan & kherendhe radiation is an electron ray or a
gamma ray. -
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3. A polypropylene sheet or a film oapaoitor whiohis 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 homopolymers: (1) a melt flow raté (MFR) within a range of 1 to 10 g/10 min as
determined at 230'0 under a load of 2.16 kg in accordance 57 with ASTM 01238, (2) an isotactic
pentad fraction (Infrao of not less than 94% as determined using 130-NMR, (3) an ash amount
of not nore th 0 ppm as,obtained by 5 completely burning the propylene homopolymer in air, and 4)
a chlorine am?)%r%uggﬁa%?n%%%gﬁmfg%%m 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 flint capacitor according to claim 1 or 2, which is

obtainable by adding eross:linking ‘agent 151 the-pfdpylenerhoricpolyrherned From
the polypropylene for a £ilm capacitor or the polypropylene sheet

"5 for a film capacitor of the present invention, can make the film
thin,hashighbreakdownvoltageandsmallthermalshrinkageratio,

and therefore can provide a small-sized film capacitor with large

capacity, which can greatly contribute, for example, to allowing
hybridautomobiiestohavehigheroutput,smallersizeandlighter

10 weight.



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 polypropylene for a film capacitor
according t-0 claim 5, which is obtainable by add#g 0.01 to 10% by weight of cross-linking agent to
100% by weight of the propylene homopolymer. 58 8. The polypropylene sheet for a film
capacitor according to claim 6, which is obtainable by adding 0.01 to 10% by weight of a cross-linking
agent to 100% by weight of the 5 propylene hamopglymer. 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 polypropyleng sheet fos a filgapaeitor aceokding to.claip3-ot 4 wiherein the absorbed dose
of the irradiation Is 1 to 300 KGy. 1511. The polypropylene for a film capacitor according to claim 1 or
2, wherein theqrropylenenonmopelymet is in ampforerefpowdel srgrarivle s and pellets. 12.A
polypropylene sheet or a film capacitor which is 20 obtainable from the polyg gylene for a film
capaC|tor acco‘ﬁelﬁfg &9 cﬂéﬁﬁT%‘F 2iose of 0.1 to 500 kGy, whersin viene

5 homopolymer has:
(1) & melt fiow rate (MFR} within a range of 1 to 10 g/l0
min as determined at 230°C under a load of 2.16 kg in accordance
with ASTM D1238,
12 an. isotactic pentad fraction {(mmum I raction) of not less
10 than 94% as determined using “C—NM‘R,
(3} an ash amount of not more than 30 ppm as obtained by

!

completely burning the propylene homepolymer in ailz, and

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

by ion chromatography.

2. The polypropyvlens for a film capacitor according Lo

claim 1, whersin the radistion 1s an slectron ray Or a gamma ray.

3. 2 polypropylene sheet for a film capacitor which is

20 obtainabie by irradiating a sheet obtained Irom & propylene

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

{1y a melt fiow rate (MFR) within a range of 1 to 10 g/1d

min zs determined at 230°C under & load of 2.16 kg in accordances



12A polypropylene film for a film capacitor w.hich is obtainable by biaxially stretching the
polypropylene sheet 59 according to claim 3 or 4. 14. A film capacitor comprising the
polypropylene film for a film capacitor according # claim 13. 5 15. A method for producing a
polypropylene for a film capacitor which comprises irradiating a propylene homopoly-mer 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 %é nge of 1 to 10 g/10 min as determined at 230C under a load of 2.16 kg
in accordance"With §TINMDﬁ) 5, (2) an isotactic pentad action (mmmm fraction) of not less than

94% as determined using 13Cx! . A5£3) an ash-ameuntefnot merethar 3@ ppreas obtained b
R ki RTOLN i A6
completely burning the propylene homopolymar in air, and (4) a chlorine amount of not more than 10
ppm-s determinggh 943 as determined using “C-NMR,
(3) an ash amount of not more than 30 ppm as obtained by
5  completely burning the propylene nomopolymer in air, and

{4) a chlorine amount cf rot more than 10 ppm as determined

by ion chromatography.

4. The polynropylené sheet for a film capacitor
; : ] - iAot 1% ~T ras
10 according to claim 3, wherein the radiation 1s an electron ras

oY a Jamma ray.

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

15 +to the propylene homopolymer.

h

6. The polypropylens sheet for = Film capacitor

¥

according o claim 3 or 4, which is obtainable by adding &

cross-linking agent to the propylene homopolymer.
7. The polypropylene for a Iilm capacitor accerding to
3 : . B N g
clzim 5, which is obtainable by adding (.01 to 10% by weaght oI
2 eross-linking agent to 100% by welght cf the propyiens

homopolymer.



by ion chromatography. 20145.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 prépylene hom000lymer has: (1) a melt flow rate (MFR)
within a range of 1 to 10 g/10 60 rain as determined at 230°C under a load of 2.16 kg In accordance
with ASTM 91238 (2) an isotactio pe ad fraction (=ram fraction) of not less than 94% as
determined using 130-NMR, (3) an ash amount of not more than 30 ppm as obtained by
completely burning the propylene homopclymer in air, and (4) a chlorine amount of not more than
10 ppm as determineg, by ion.g¢hremategraphynd 0khJ4e niethod forf praduéitie apéfypropylene for a
film capacitor according to claim 15, which comprises adding cross-linkin ent to tpe propylene
homopolvmer. ab@élﬂdemethodlﬁ}ﬁfpl%dwéﬁ@alﬁoﬂﬁfr%b%ﬂéhé SHeBtford 19% 9? T Rapacitor according to

claim 16which comprises adding a cross-linking agent to, the.propylene homopglymed. A
method for prdﬁﬂd’ﬁggﬁlboﬁrpr%pyfé)n’é Fiirm fora fllanl capamtor%v ich comprgllges

5 propylene homopolymer.

9. The polypropylene for a film capacitor accerding te

= S adl At de 1
claim 1 or 2, wherein the absorbed dose of the lrradiation is 4

to 300 EKGy.
10
10, The polypropylene sheet for a fiim capacitor
according to claim 3 or 4, wherein the absorbed dose of the
s
irradiation is 1 to 300 K&y.
15 _ 11. The polypropylene for a film capacitor according to

. claim 1 or 2, wherein the propylens !

oy

cmopeiymer is in any form

of powders, granules and pelliets.

1z, 2 polypropylene sheet for & film capacitor which is

£

c [ 1 > £ 4 y ke mordin
90 obtainable from the polvpropylene Zor a film capacltor accorciig

ERCI 2 polypropylene fiim for a film capa citor which is

o , s ‘ N 5
obtainabls by biaxially stretchling the polypropylens sheet



20a step (1) for producing a propylene homopolymer haying: (1) a melt flow rate (MFR) within a
range of 1 to 10 9/10 min as determined at 230'0 under a load of 2.16 kg In accordance with ASTM

D1238, (2) an isotactic pentad fraction (=infraction) of not less 61 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) aorine amount of not more than 10 ptm as deterrained 5

by ion chromaatgggggm{é o @:step _(jll)ofLoréproducing a sheet from the prc_)p_ylene homopolymer_; a_nd a
step (lIl) for producing a stretched film from the sheet, the method comprising the step for irradiating
the propylene 10 homopolymer obtained i the step (I) or the sheet obtained in the step (II) )an
electronan absorbed dose of 0.1 to 500 kGy. 20.The method for producing a po ypérggylene film for a

14, 2 film capacitor comprising the polypropylene

for a film capacitor according to claim 13.

15. L method for producing a polypropylene for a f£ilm
capacitor which comprises irradiating a.propylene homopolymer
with a radiation with an abscrbed dose of 0.1 to 500 kGy, whereip R
the propylene homopoiymer has:

16 (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 DiZ38,

of not less
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15 {3} an ash amount of not more than 30 ppm as obtained by
completely buzning the propylene homopolymer in air, and
{43 a chlorine amount of not mors than 10 ppm as determinad

by ion chromatography.

20 l16. 2 method foz ﬁroducing & polypropylense sheet for a
£ilm capacitor which comprises irradiating & sheet obtained Ifrcm
a propylene homopolyﬁer with a radiation with an absocrbed dose
of 0.1 to 500 kGy, wherein the propyiene homopolymer has:

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



15film capacitor according to claim 19, which comprises adding a cross-linking agent to the propylene
homopolymer. 6/3 POLYPROPYLENE FOR FILM CAPACITOR, POLYPROPYLENE SHEET FOR
FILM CAPACITOR, METHOD FOR PRODUCIN®&THE SAME, AND USES OF THE SAME 5 Abstract
Disclosed are a polypropylene for a film capacitor and a polypropylene sheet for a film capacitor, each
of which exhibits excellent stretchability When stretched into a film and is 10 capable of providing a

fim that has high dieleglric breakdown yoltage and smalldhermal shikagg . Theiaalypropylene for a
film capacitor and the polypropylene sheet for a film capacitor are suitable for a polypropylene film for

a film capacitoy, and adfilm gapacitor comprising the film. The polypropylene for a film 15capacitor is
characterized by being obtained by irradiating a propylene homopolymer with radiation with an
absorbed dose of 0.1300:kGypsaid prapylere hombpolymerhdying-Cha méltfiow tafe (NRR) within a
range of 1-10 g/10 minutes as determined at 230C under a load of 2.16 kg in accordance with ASTM
D1238, (2) 20 aPrisotdétic ettat i action tmmimofrattion) of not less than 94% as determined using

'30-NMR, (3) an ash cantent of not more than 30 ppm_as obtained by being completely burnt in air,
and (4) an chlorine arh%bn%pbfaﬁg‘t more than 10 p{)rﬁraes determined by ion chromatography. 75 No

suitable ﬁgure'completely burning the propylene homopolymer in air, and
(4) a chlorine amount of not more than 10 ppm as determined

by lon chromatography.

10 17. The method for producing a polypropylens for a f£ilm
capacitor according to claim 15, which comprises adding &

cross-linking agent to the propylene homopolymer.

15. The method for préducing a polypropylene sheet for a
18 filxﬁ capacitor according to élaim 16, which comprises adding a
cross-linking agent to ths propylene homopolymar.
18, nmethod for producing & pelypropylene film fora film
capacitor which comprises:
20 ~a step (I} for producing a propylsne homopclymer naving:
(1) a melt flow rate (MFR) within & range 0f 1 to 10 g/l0
min as determined at 230°C under & load cf 2.16 kg in accordance
with ASTM DLZ38,

{2} an isctactic pentad fraction (mmmm fraction) of not less



10

15

61

than 94% as determined using "C-NMR,
(3) an ash amount ¢f 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

o

by icn chromatography;

a step (II) for producing a sheet Ifrom the preopylens
homopolymer; and

a step (ITI) for preducing a stretched film from the sheet,

the method comprising the step for irradiating the propylens
nomopolymer obtaiﬁed in the step {I) or the sheet cbtained in the
step {II) with an electron ray rith an absorbed dese of 0.1 to

500 kGy.

20. The method for producing a polypropylene film for a

fiim capacitor according to claim 19, which comprises adding

8]

cross~linking agent to the propylene homopolymner,





