ghovazz-
1)

PROCESS FOR PRODUCING OLEFIN POLYMERS, OLEFIN-POLYMERIZING
 CATALYST AND POLYPROPYLENE FOR BIAXIALLY ORIENTED FILE
PRODUCED WITH SAID CATALYST

The present invention relates to an olefin—
polymerizing catalyst capable of forming in one
polymerization system two homobolYolefins, each of said
homopolyolefins'being an.isotactic polyolefin in which
the disorder of monomer units alignment is in respective
specified range. The present_invention further relates
to a process for producing an olefin polymer usihg'said
catalysE.and a polypropylene prqduced by said process
which is useful for production of a biaxially oriented
film. More particularly, the present invention relates
to a process for producing an olefin polymer excellent
in stiffness and sﬁretchability and Successfully usaﬁle
for formation of films, fibers, blow-molded articles,
extrusion-molded'articles, etc., an olefin-polymerizing
catalyst used for production of such a polymer, a
polypropylene for use in thé pfodﬁction of a biaxially
oriented £ilm which can éive a biaxially oriented film
excellent in transparency and stiffness.while retaining

~a particularly excellent stretchability, and a biaxiélly

oriented film produced from said polypropylene.

DESCRIPTION OF THE RELATED ART

Biaxially oriented films are extensively used

-
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as paékaging materials because of their excellence in
transparency, gloss, stiffness and water vapor barrier
property. With the aim of improving the £ilm
properties, such as stiffness, of biaxially oriented
film, highiy crystalline homopolymers of propylene
obtained with a high-stereospecificity catalyst have
conventionally been used. HoWever,.such highly
cryétalline homopoiymers.of pfopylene have a fault that
they are_inferior in stretchability and apt to make
troubles sqéh.as film breaking in the course of |
stretching. Thus, a variety of methods have so far been
proposed for improving the stretchability of high;y
crystalline polypropylene. As one éxample of such
proposals, dopolymerization of propylene with a sméll
amount of ethylene is known. Concretely speaking, JP-B~
46-11027 has proposed a process for producing a
polypropylene for use in production of £ilms which
comprises polymerizing propylene togethér with a very
small amount of ethylene in the presence of a |
coordination catalyst and a hydrocarbon, hyarogen
chloride or chlorinated hydrocarbon solvent so that one
mble of the monomer unit in the resulting polymer
becomes containing 0.01 mole or less of ethylene unit.
~Further, in JP-B-64-6211, there is proposed a process
for producing a polypropylene improved in stretchability’
which.comprises feeding propylene together with a small
lamount of ethylene into polymerization system using a |

catalyst consisting of an organocaluminum compound and
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titanium trichloride prepared by reducing titanium
tetrachloride wiﬁh an orgahoaluminum compound and
further activating the reduced product by a treatment
using a complex-forming agent, a treatment using an
organcaluminum compound, a treatment using titanium
tetrachloride or a combination thereof so that the
resulting polymer comes to have an ethylene content of
0.1-1.0% by weight. Further, in JP-B-3-4371, there is
proposed a process for producing a biaxially oriented
polypropylene f£ilm excellent in transparency, stiffness
aﬂd impact resistance by using a -polypropylene of which
ethylene content is 0.1-2% by mole and isotacticity is
in a specified range. Any'of these processes, however,
have been unsatisfactory as a methoa for obtaining. a

polypropylene for a biaxially oriented film

‘simultaneously having an excellent transparency and a

high stiffness while retaining a good stretchability.

SUMRY OF THE INVENTION

The object of the present invention is to
p;ovide an olefin-polymerizing cataiyst capable of
forming in one pdlymerization systeﬁ two homopoly-—
olefins, each of said homopolyolefins being an isotactic
polyolefin in which stereoirreéularity of monomer units
is in respective specified range, a process for
producing an olefin polymer using said catalyst, and a
propylene for use in the production.of a biaxially

oriented f£ilm.excellent in stretchability and
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having high transparency and stiffness.

In view of the above—mentioned state of
things, the presént ipventors have conducted extensive
studies to find that a polyolefin in which the
sﬁereoirregularity is in a specified range can be
obtained by using a specified catalyst'system, and that
a biaxially oriented film simultaneously having high
transparency and sEiffness while retaining an excellent
stretchability can be obtained from a polypropylene
obtaiﬁed bj:the.use of said catalyst system which has a
cold decalin-soluble fraction (23°C decalin-soluble
fraction) content faliing in a specified range, shows a
specified complex elastic molulus ih a specified
temperature range, and has a melt fiow rate (referred to
as MFR, too) faliing in a specified range. Based on
this finding, the present invention has been
accomplished.

Thus, the present invention relates to a
process for producing an olefih_polymer which comprises
homo- or co—polymerizihg én olefin by the use of a
olefin—polymerizihg catalyst cdnsisting of:

(A) a solid'catalyﬁt éomponent containing
magnesium, titanium, halogen and an electron donative
compound as essential componenté,

(B) - an organoaiuminum compound, and

{(C) at least two electron donative compounds
including electron donative compound (&) and electron

donative compound (8), provided that 105°C xyiene—
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insoluble fraction of a homopolypropylene obtained by
carrying out a polymerization using the electron
donative compound (o) together'With the solid catalyst
component and the organcaluminum compound shows a pentad
stefeoirregularity index (mmrr/mmmm) satisfying the

following formula:
0 < mmrr/mmmm < 0.0068

and 105°C xylene-insoluble fraction of a
homopolypropylene.obtained by carrying out a
polymerization using the electron donative compound (B8)
together with the solid'catalyst component and the
organoaluminum compound shows a pentad
stereoirregularity index satisfying the following

formula: .
0.0068 < mmrr/mmmm < 0.0320;

an olefin-polymerizing catalyst consisting of:

(A) a solid catalyst component containing
magnesium, titanium, halogen and an electron donative
compound as essential components,

(B) " an organocaluminum compound, and

(C) at least two electron donative compounds
including electron dohative'compouod.(u) and electron
donativé compound (B), provided that 105°C xylene-

insoluble fraction of a homopolypropylene obtained by
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carrying oﬁt a polymerization using-the electron
donative compound (a) tbgether with the solid catalyst
cbmponent and the organoaluminum compound shows a pentad
stereoirregularity index {(mmrr/mmmm) satisfying the

following formula:
0 £ mmrr/mmmm £ 0.0068

and 105°C xylene—~insoluble fraction of a homopoly-
propylene obtained by carrying out a polymerization
using the eleéﬁron donative compound (B8) together with
the solid catalyst component and the organéaluminum
compound shows a pentad stereoirregularity index

satisfying the following formula:
0.0068 £ mmrr/mmmm < 0.0320;

and a'polypropylene'for use in the production of a
biaxially ériented film obtained by carrying out a
polymerization using said catalyst system,.wherein:

(15 the content of 23°C decalin—soiuble fraction
of the polypropyiene is inlthe range of ffom 3.0 to
10.0% by weight,

(2) | when a vibration of 110 Hé is applied to the
polypropylene, the poiyproPylene shows a complex elastic
modulus of 1.0 x 109 dynes/cm2 at a temperature falling

in the range of from-134°C to 152°C, and
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(3) melt flow rate (MFR) of the polypropylene at
230°C is in the range of from 0.5 to 10.0 g/10 minutes.

Further, the present invention relates also to
a biaxially oriented film obtained by subjecting said
polypropylene for use in-the production of biaxially
o;iented film to a stretching processing.

Next, the present invention is explained below
in more detail.

The catalyst_system used for production of the
polyolefin of the present invention consists of (A) a .
solid catalyst component containing magnesium; titénium,
halogen_and'electron dqnative component as essential
components, (B) an organoaluminum compound and (C) an
electron donative component.

(a) Solid catalyst component (A)

As the solid catalyst cdmponent (A) of the
present invention containing magnesium, titanium,
halogen and an electron donative compound as esseﬂtial
components, those genérally called titaﬁium—magnesium
complex catalysts can be used. -Such solid.catalyst
component (A) can be obtained by.cbntacting the
following magnesiﬁm compound, titanium compound and
electron donative compound mutually.

As the titanium compound used for the
synthesis of solid catalyst component (A), for example,
the titanium compounds represented by the following

general formula:



v

Ti(ORLl)aX4-a

wherein Rl represents a hydrocarbon group having 1-20
carbon atoms, X represents a halogen atom, and a
represents a number satisfying 0 < a 5.4, can be
referred to. More specifically, titanium tetrahalide
compounds such as titanium tetrachloride, titanium
tetrabromide, titanium tetraiodide and the like,
alkoxytitanium trihalide compoﬁnds such as methoxy-
titanium trichloride, ethoxytitanium trichloridé,
butoxytitanium trichloride, phenoxytitanium trichloride,
ethoxytitanium tr;bromide and the like, dialkqutitanium
dihalide compounds such as diméthoxytitanium dichloride,
diethoxytitanium dichioride, dibutoxytitanium di-
chloride, diphenoxytitanium dichloride, diethoxytitanium

dibromide and the like, trialkoxytitanium halide

. compounds Suqh as trimethoxytitanium.chloride, tri-

ethoxytitanium chloride, tributoxytitanium chloride,
triphenoxytitanium chloride, triethoxytifanium bromide
and the like, and tetraalkoxytitanium compounds such as
tetramethoxytitanium, tetraethoxytitanium, tetra-
butoxytitanium, éetraphenoxytitanium«énd the like can be
referred to. These titanium compounds may be used
either in the form'of a single compound or in the form
of a mixture of two or more compounds. Further, if
desired, these titanium compounds-may'be used after
dilution with a hydrocarbon or halogenated hydrocarbon

compound or the like.
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As the magnesium compound used in the
‘synthesis of solid catalyst component (A), reductive
magnesium compounds having a magnesium-carbon bond or a
magnesium~hydrogen bond and non-réductive'magnesium
coﬁpounds can be used. Specific examples of the
reductive magnesium compound include dimethylmagnesium,
diethylmagnesium, dipropylmagnesium, dibutylmagnesium,
dihexylmagnesium, butylethylmagnesium, ethylmagnesium
chloride, butylmagnesium chloride, hexylmagnesium
chloride, butylethoxymagnesium, butylmagnesium hydride
and the like. If desired, these reductive magnesium
compounds may be used in the form of a complex compound
with an organoaluminum compound. On the otﬁer hand,
specific examples of the non-reductive magnesium.
éompounds include magnesidm dihalide-compounds such as
magnesium dichloride, magnesium dibromide, magnesium
diiodide and the like; alkoxymagnesium halide compounﬁs
such as methoxymagnesium chloride, ethoxymagnesium
chloride, butoxymagnesium chloride, isopropoxymagnesium
chloride, phenoxymagnesium chloride and the like;
dialkoxymagnesium compounds such és diethoxymagﬁesium,
dibutoxymagnesium} diisopropoxymagnesium, diphenoxy-
magnesium and the like; and magnesium carboxylates such
as magnesium laurate, magnesium stearate and the like;
If desired, said non~reductive magnesium compound may be
"a compound synthesized from a reductive magnesium
compound according to a known method éither previously

or at the time of preparation of the solid catalyst
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component. |
."As the electron_donative compound used in the
synthesis of solid catalyst component (A), oxygen-
containing electron donative compounds such as alcohols,
phenols, ketones, aldehydes, carboxylic acids, esters of
organic and. inorganic acids, ethers, acid amides, acid
anhydrides and the like; nitrogen-containing electron
donative compounds such as ammonia, amines, nitriles;
isocyanates.and the like; etc. can be referred to. Of
these electron donative compounds, esters of organic and
inorganic acids and ethers are preferred.
As the ester of organic acid, esters of mono-
and poly-carboxylic acids can be used preferably, of
which examples include_esters of aliphatic carboxylic

acids, esters of olefinic carboxylic acids, esters of

-alicyclic carboxylic acids and esters of aromatic

carboxylic acids. Specific examples- thereof are mefhyl
acetate, ethyl acetate, phenyl acetate, methyl
propionate, ethyl propionate, ethyl butyraté, ethyl
valerate, methyl acrylate, ethyl acrylate, methyl
methacrylate, ethyi benzoate, butyl benzoate, methyl'
toluate, ethyl téiuate, ethyl anisaté,-diethyl
succinate, dibutyl sucéinate, diethyl malonate, dibutyl
malonate, dimethyl maleaﬁe, dibutyl maleate, diethyl
itaconate, dibutyl itaconate, monoethyl phthalate,
dimethyl phthalate, methyl ethyl phthalate, diethyl
phthalate, di-n-propyl phthalate, diisopropyl phfhalate,
di-n-butyl phthalate, diisobutyl phthalate, di-n-octyl
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phthalate, diphenyl phthalate and the like.
| As the esters of inorganic acid, the si;icon

compounds represented by the following general formula:
' ,Rani (OR3) 4-n

wherein R2 represents a hydrocarbon group having 1-20
carbon atoms or a hydrogen atom, R3 represents a
“hydrocarbon gfoup having 1-20 carbon atoms, and n
représents a number satisfying 0 £ n £ 4, can be used
preferably. Specifié examples of said éilicon compound
include tetramethoxysilane, tetraethoxysilane, tetra-
butoxysilane, tetraphenoxysilane, methyltrimethoxy-
silane, ethyltrimethoxysilane, butyltrimethoxysilane,
isobutyltrimethoxysilane, t-butyltrihethéxysilane,
isopropyltrimethoxysilane, cyclohexfltrimethoxysilane,
phenyltrimethoxysilane, vinyltrimethoxysilane,
dimethyldimethoxysilaﬁe, diethyldimethoxysilane,
diprapyldimethoxysilane, propylmethyldimethoxysilane,
diisopropyldimethoxysilane, dibutyldimethoxysilane,
diisobutyldimethoxysilane, di-t-butyldimethoxysilane,
butylmethyldimethbxysiléne, butylethyldimethoxysilane,
t-butylmethyldimethoxysilane, hexylmethyldimethoxy-
silane, hexylethyldimethoxysilane, dodecylmethyldi-
methoxysilane, dicyclopentyldimethoxysilane,
cyclopentylmethyldimethoxysilane, cyclopentylethyl-
dimethoxysilane, cyclopentylisopropyldimethoxysilane,

cyclopentylisobutyl—dimethoxysilane, cyclopentyl-t-~
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butyldimethoxySilane,.dicyclohexyldimethoxysilane,
cyclohéxylmethyldimethoxysilane, cyclohexylethyldi-
methoxysilane, cyclohexylisopropyldimethoxy-siléne,
cyclohexylisobutyldimethoxysilane, cyclohexyl-t-
butyldimethoxysilane, diphenyldimethoxysilane,
phenylmethyldimethoxysilane, vinylmethyldimethoxysilane,
methyltriethoxysilane, ethyltriethoxysilane, |
-butyltriethoxysilane, isobutyltriethoxysilane, t-
butyltriethoxysilane, isopropyltriethoxysilane,
cyclohexyltriethoxysilane, phenyltriethoxysilane,
vinyltriethoxysilane, dimethyldiethoxysilane,
diethyldiethoxysilane, dipropyldiethoxysilane,
propylmethyldiethoxysilane, diisopropyldiethoxysilane,
dibutyldiethoxysilane, diisobutyldiethoxysilane, di-t-
butyldiethoxysilane, butylmethyldiethoxysilane,
butylethyldiethoxysilane, t-butylmethyldiethoxysilane,
hexylmethyldiethoxyéilane, hexylethyldiethoxysilane,
dodecylmethyldiéthoxysilane, dicyclopentyldiethoxy;
silane, dicyclohexyldiethoxysilane, cyclohexyl-
methyldiethoxysilane, cyclohexylethyldiethoxysilane,
diphenyldiethoxysilané, phenylmethyldiethoxysilane,
vinylmethyldieghd%ysiiane,.ethyltriisépropoxysilane,
vinyltributoxysilane, phenyltri-t-butoxysilane, 2-
norbornanetrimethoxysilane, 2-norbornanetriethoxysilane,
2-norbornanemethyldimethoxysilane, trimethylphénoxy—
silane, methyltriallyloxysilane, and the like.

As the ethers, the dialkyl ether compounds

such as those represented by the following general
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formula:

.R4

R60~CHy~C—~CH3~-OR?

RS

wherein R4 to R7_each represents linear or branched
alkyl group having l~20'carbon atoms, alicyclic group,
aryl group, alkylaryl gfoup or arylalkyl group, provided
that R4 to R7 may be identical with or_different from
one another and each of R4 and R5 may also be a hydrogen
atom, can be referred to. Specific examples of the
ether compound include.diethyl ether, dipropyl ether,
diisopropyl ether, dibutyl ether, diamyl ether,
diisoamyl ether, dineopentyl ether, dihexyl ether)
dioctyl ether, methyl butyl ether, methyl isoamyl ether,
ethyl isobutyl ether, 2,2-diisobutyl-l,3-dimethoxy-
propane, 2-isopfopyl-2—iéopenty1—1,3—dimethoxypropane,
2,2-bis({cyclohexylmethyl)-1,3-dimethoxypropane, 2-
isopropyl-2-3,7-dimethyloctyl-1,3-dimethoxypropane, 2,2-
diisopropyl—l,3-d;methoxypropane, 2-isopropyl-2-
cyclohexylmethyl—i,3—dimethoxypr6pane; 2,2—dicyclohexyi-
1,3~-dimethoxypropane, 2-isopropyl-2-isobutyl-1,3- '

' dimetho#ypropane, 2,2-diisopropyl—1,3—dimethoxypropane,
2,2-dipropyl-1,3-dimethoxypropane, 2—isopropy;-2—
cyclohexyl-l,3-dimethoxypropane, 2-isopropyl-2-cyclo-
pentyl-l,3-dimethoxypropane, 2,2-dicyclopentyl-l, 3-

dimethoxypropane, 2-hepty1f2-pentyl-l,3-dimethoxypr6pane ,
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and the like. -

among these electron donative compounds, the
ester compounds are barticularly preferred.

As the method for producing such solid
catalyst component, for example, the methods disclosed
in Jp-B-52-39431, JP-B-52-36786, JP-A-54-94590, JP-A-535-
36203, JP-A-56-41206, JP-A-57-63310, JP-A-57-59816, JP-
A-58-83006, JP—A-614218606, JP-A-1-319508, JP-A-3-706,
etc. can be referred to.

These methods can be exemplified by the
following: | —

(1) a method of reacting a liquid magnesium
compound or a complex compound consisting of a magnesium
compound and an electron donative compound with a
deposiﬁing agent.and thereafter treating the reaction'
product with a titanium compound or a combination'of |
titanium compound and'electron donative compound;

(2) a method of treating a solid magnesium
compound or alcomplex compound consisting of a solid
magnesium compound and an electron donative compound
with a titanium compound_ér a combination of titanium
compound and electron doﬁative compound;

(3) a method of reacting a liquid magnesium
compound_with a liquid titanium compound in the presence
of an electron donative compound and thereby depositing
a solid titanium composite compound;

(4) a method of further treating the reaction

product obtained by (1), (2) or (3) with a titanium
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compound or a combination of eleétron donative compound
and titanium compound;

(5) a method of reducing an alkoxytitanium
compound with an organomagnesium compound such as
Grignard reagent or the like in the presence of an
organic silicon compound haviég a Si-O bond to obtain a
solid product, followed by treating said solid product
with an ester compound, an ether compound and titanium
tetrachloride;
. (6) | a method of mutually contacting and reacting a
metal oxide, dihydrocafbylmagnesium and a halogen-
containing alcohol to obtain a product, followed by
treating or not treating the product with a halogenating
agent and then contacting the product with an electron
donafivg compound and a titanium compound;
{7) a method of treating or not treating a
magnesium compound such as a magnesium salt of orgénic
acid, alkoxymagnesium or the like with a halogen;ting
agent followed by contacting the magnesium compéund.with
an electron donative compound and a titanium compound;
and |
(8) a methoa of treating the compound obtained iﬁ
(L) to (7) with any one of halogen, halogen compound and
aromatic hydrocérbon.

Among these methods for synthesizing a solid
catalyst, the methods (1) to (5) are preferred, and-the

method (5) is particularly preferred.
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Although such solid caéalyst component (A) can
be used in itself alone, it may also be used after
impfegnation into a porous material such as inorganic
oxides, organic polymers and the like, if desired. As
said porous inorganic oxidé; Si0z, Aly03, Mgo, Tioé,
Zroz, Si0;-Al,03 composite oxide, MgO-Al,03 composite
oxide, MgO-SiO3-A1203 composite oxide and'the_like can
be referred to. As said porous organic polymer,
polystyrene type, polyacrylic ester type, poly-
acrylonitrile type, polyvinyl chloride type, and
polyolefin type of polymers can be referred to, of which
specific examples include'polystyrene, styrene-divinyl—
benzene copolymer, styrene-n,n’'-alkylenedimethacrylamide
copolymer, styrene-ethylene glycol dimethyl methacrylate
copolymer, polyethyl acrylate, methyl acrylate-divinyl-
benzene copolymer, ethYl acrylate-divinylbenzene
copolymer,'polymethyl methaérylate, methyl methacrylate-
divinylbenzene copolymer, polyethyleneglycol dimethyl
methacrylate, polyécrylonitrile, acrylonitrile-divinyl-
benzene copolymer, polyvinyl chloride, polyvinyl-
pyrrolidine, polyviﬁylpyridine, ethylvinylbenzene~
divinylbenzene cdéolymer, pblyethylené, ethylene—méthyl,‘
acrylate copolymer, polypropylene and the like.
. Of these porous materials, SiO2, Al;03 and
styrene-divinylbenzene copolymer are preferred.
(b) Organoaluminum compound (B)
The organocaluminum compounds which can be used

as component (B) of the present invention are those
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having at least one Al-carbon bond in one molecule.

Typical organcaluminum compounds of the

: presént_invention are represented by the following

general formulas:

R9R10A1-0-Al1R11R12

wherein R8 to R12 each represents a hydrocarbon group
having 1-8 carbon atoms, provided that R8 to R12 may be
identical with or different from one another, Y

represents halogen, hydrogen or alkoxy group, and m

represents a number satisfying 2 £ m < 3. Specific

examples of such organoaluminum compound include

.trialkylaluminums such as triethylaiuminum, triiso-

butylaluminum, trihexylaluminum and the like, dialkyl-

aiuminum hydrides such as diethylaluminum hydride,

diisobutylaluminum hydride and the like, mixtures of a.

trialkylaluminum and a dialkylaluminum halide such as
mixture of triethylaluminum and diethylaluminum
chloride, and alkylalumoxanes such as tetraethyl-
dialumoxane, tetrébutyldialumoxane and the like.

" Of these organocaluminum compounds, preferred
are trialkylaluminums, mixtures of a trialkylaluminum
and a dialkylaluminum halide and alkylalumoxanes, and

particularly preferred_ére triethylaluminum,

.triisobutylauminum, mixture of triethylaluminum and

dieéhylaluminum chloride, and tetraethyldialumoxane. -
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{c) Electron dopative compound (C)

As the electron donative compound (C) of the
present invention, at least two electron donative
compounds including electron donative compound (a) and
elecﬁion donative compound (8) are used, wherein said.
electron donative compoundé (¢) and (B) safisfy.the
following conditions. Thus, 105°C xylene-insoluble
fra&tion of a homopolypropflene obtained by carrying out
polymerization using electron donative compound (a) |
together with the above-mentioned solid catalyst
component (A) and organoaluminum compound (B) shows a
pentad stereoirregularity index (mmrr/mmmm) satisfying

the following condition:
0 £ mmrr/mmmm < 0.0068,
preferably the fgllowing condition:
0.0004 < mmrr/mmmm < 0.0068,
and furthgr prefe?ably the ﬁollo&ing condition:
0.0004 < mmrr/mmmm < 0.0060,.
and 105°C xylene-insoluble fraction of a homopoly-
propylene obtained by carrying out polymerization using

electron donative compound (B) together with the above-

mentioned solid catalyst component (A) and organo-
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aluminum compound (B) shows a pentad stereoirregularity

index satisfying the following condition:
0.0068 < mmrr/mmmm < 0.0320,

preferably the following coﬁdition:
0.0668 { mmr r/mmmm 5-0.0200,

and further prefe¥ably the following condition:
0.0072 £ mmrr/mmmm < 0.0140.

As used in the present invention, the term "105°C
xylene—-insoluble fraction" means the weight (%) of a
fraction measured according to the method of Kakugo et
al. [Macromolecules, 21, 314-319 (1988)], namely by
dissolving a polypropylene in xylene at 130°C, throwing
sea sand into the resulting solution, cooling the
mixture to 20°C, again heating the mixture,'and
measuring the weight (%) of a fraction which is not
extracted at lOSJC and extracted in the temperaturé
range excéédiné 105°C and not exceeding 130°C. On the
other hand, the term "pentad stereoifregularity index"
means peak.intensity ratio of the pentad fraction mmrr
(the peak appears ét‘about'Zl.Ol ppm when TMS standard
is used) to the pentad fraction mmmm (the peak appears

at about 21.78 ppm when TMS standard is used) in the
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(A

‘pentamer unit of a polypropylene molecular chain as

measured at 135°C, at 270 MHz, on a solution of polymef
in o~dichlorobenzene containing 10% by weight of CgDg
(concentration of polymer = 150 mg/3 ml) by means of
13C-NMR (EX-270, manufactured by Nippon Denshi K. K.)
acéqrding to the paper of A. Zambelli et al.
[Macromolecules, 13, 687-689 (1975)].

In the presént invention, as the electron
donative compound used for preparation of electron
donative catalyst component (C), the same electron
donative coﬁpounds as used in the preparation-of’solid
catalyst component (A) can be used. Prefer;bly, |
electron donative compound (o) and electron donative
compound (8) are indepéndently seledted from the organic
silicon compounds mentioned below. |

As such organic siliceon éompounds, those

represented by the following general.formﬁla:
R2,8i(OR3) 4

wherein R2 represents é'hydrocarbon groﬁp having 1-20
carbon atoms or a'hydrogen atom, R5 répreseﬁts a
hydrocarbon group having 1-20 carbon atoms, and n
represents a number satiéfying 0 £n< 4, can be
referred to. Specific éxamples of such organic silicon
compound include the following:

.tetramethoxysilane, tetraethoxyéilane,

tetrabutoxysilane, tetraphenoxysilane,
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methyltrimethoxysilane, ethyltrimethoxysilane,
butyltrimethyoxysilane, isobutyltrimethoxysilane, t-
butyltrimethoxysilane, isopropyltrimethoxysilane,
cyclohexyltrimethoxysilané, phenyltrimethoxysiléne;
vinyltrimethoxysilane, dimethyldimethoxysilane,
diethyldimethoxysilane, dipropyldimethoxysilane,

w propylmethyléimethoxysilane, diisopropylaimethoxysilang,
dibutyldimethoxysilane, diisobﬁtyldimethoxysilane, di-t~-
butyldimethbxysilane, butylmethyldimethoxysiiane,
butylethyldimethoxysilane, t-butylmethyldimethoxysilane,
isobutylisopropyldimethoxysilane, t-butylisopropyl-
dimethoxysilane, hexylmethyldimethoxysilane, )
hexylethyldimethoxy;ilane, dodecylmethyldimethoxysilane,
dicyclopentyldimethoxysilane, cyclopentylmethyl-
dimethoxysiiane, cyclopentylethyldimethoxysilane,
cyclopentylisopropyldimethoxysilane, cyclopentyl-
isobutyl-dimethoxysilane, cyclopentyl-t-butyldi-
methoxysilane, dicyclohexyldimethoﬁysilane, cyclohexyl-
methyldimethoxysilane, cyclohexylethyldimethoxysilane,
cyclohexylisoprbpyidimethoxy¥silane, cyclohexyliSobutyi-
dimethoxysilane, cyclohexyl-t-~butyldimethoxysilane,
cyclohexylcyclopeﬁtyldimethoxyéilane,'cfclohexyl—
phenyldimethoxysilane, diphenyldimeﬁhoxysilane,
phenylmethyldimethoxysilane, phenylisopropyldimethoxy—
silane, phenylisobutyldimethoxysilane, phenyl-t-
butyldimethoxysilane,-phenylcyclopentyldimethoxysilane,
vinylmethyldimethoxysilane, methyltriethoxysilane,

ethyltriethoxysilane, butyltriethoxysilane,
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isobutyltriethoxysilane, t-butyltriethoxysilane,
isopropyltriethoxysilane, cyclohexyltriethoxysilane,
phenyltriethoxysilane, vinyltriethoxysilane,
dimethyldiethoxysilane, diethyldiethoxysilane,
dipropyldiethoxysilane, propylmethyldiethoxysilane,
diisopropyldiethoxysilane, dibutyldiethoxysilane,
diisobutyldiethoxysilane, di-t-bhtyldiethoxysilane,
butylmethyldiethoxysiléhe, butyiethyldiethoxysilane, t-
butylmethyldiethoxysilane, hexylmethyldiethoxysilane,
hexylethyldiethoxysilane, dodecylmethyldiethoxysiléne,
dicyclopentyldiethoxysilane, dicyclohexyldiethoxysilane,
cyclohexylmethyldiethoxysilane, cyclohexyiethyldiethoxy—
silane, diphenyldiethoxysilane, phenylmethyldiethoxy-
silane, vinylmethyldiethoxysilane, ethyltriisopropoxy-
silane, vinyltributoxysiiane, phenyltri-t-butoxysilane,
2-norbornanetrimethbxysilane,.2—norbornanetriethoxy;
silane,~2-nofbornaneméthyldimethoxysilane, trimethyl-
phenoxysilane, methyltriallyloxysilane, and the like.

_ ‘Among the organic silicon compounds mentioned
above, thése preferably usable aé electron doﬁative
compound (o) are, for example, organic silicon compounds

represented by the following general formula:
R13R14Si (OR15),
In this general formula, R13 repreéents C3-Cap

hydrocarbon group in which the carbon atém adjacent to

Si is a secondary or tertiary carbon atom, and specific
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examples thereof include branched cﬁain~alkyl groups
such as isopropyl, sec-butyl, t-butyl, t-amyl and the
like, cycioalkyl groups such as cyclopentyl, cyclohexyl
and the like, cycloalkenyl groups such as cyclopentenyl
and the like, and aryl groups such as phenyl, tolyl and
the like, In the general formﬁla, R14 represents C;-Cag
hydrocarbon group, of which specific examples include
straight chain alkyl groups such as methyl, éthyl,
propyl, butyl, pentyl and the like, branched chain alkyl
groups such as isopropyl, sec-butyl,_tfbutyl, t-amyl and
the like, cycloalkyl groups such as cyclopentyl,
cyclohexyl and thé like, cycloalkenyl groups such as
cyclopentenyl and the like, and.aryl groups such as
phenyl, tolyl and the like. 1In thé genéral formula, RIS
represents Cl—ng hydrocarbon group, and preférably C1-Cs
hydrocarbon group.

Specific examples of fhe organic silicon
compound which can be used as such electron donative
compound include the following:

diisopropyldimethoxysiiane,
‘diisobutyldimethoxysilane, di-t-buﬁyldimethoxysilane, t-
butylmethyldimethbxysilane, isobutylisopropyldimethoxy-
silane, t-butylisopropyl-dimethéxysilane, dicyclopentyl-
dimethoxysilane, cyclopentyl-isopropyldimethoxysilane,
cyclopentylisobutyldimethoxysilane, cyclopentyl—t-
butyldimethoxysilane, dicyclohexyldimethoxysilane,
cyclohexylmethyldimethoxysilane, cyclohexylethyl-

dimethoxysilane, cyclohexylisopropyldimethoxysilane,
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cyclohexylisobutyldimethoxysilane, cyclohexyl-t-
butyldimethoxysilane, cyclohexylcyclopentyl-
dimethostilane, cyclohexylphenyldimethoxysilane,
diphenyldimethoxysilane, phenylmethyldimethoxysilane,
phenylisopropyldimethoxysilane, phenylisobutyldimethoxy-
silane) phenyl~t—buty1dimethoxysilane; phenylcyclo-
pentyldimethoxysilane, diisopropyldiethoxysilane,
diisobu£yldiethoxysilane, di—t-butyldiethoxysilane, t-
butylmethyldiethoxysilane, dicyclopentyldiethoxysilane,
dicyclohexyldiethoxysilane, cyclohexylmethyldiethoxy-
silane, cyclohexylethyldiethoxysilane, diphenyldiethoxy-
silane, phenylmethyldiethoxysilane, 2-norbornanemethyl-
dimethoxysilarne and the like..

Among the organic silicon compounds mentioned
above, those preferably usable as electron donative:
compound (B) are, for example, organic silicon compounds

- represented by the following general.formula:
R16R17Si(OR18),

wherein R16 represents a C;-Cyg hydrocarbon group and
particularly préférably a straigﬁt chain alkyl group
such as methyl, ethyl, propyl, butyl, pentyl and the
like; R17 represents a C;-Cs hydrocarbon group and
particularly. a hydrocarbon group having one carbon atom;
and R18 represents a C3-Cyg hydrocarbon group ana

preferably a C3;-Cs hydrocarbon group.
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Specific examples of sﬁch organic silicon
compoﬁnd which can be used as electron donative compound
(B) include the following: |

| dimethyldimethbxysilane, ethylmethyldimethoxy-
sifane, propylmethyldimethoxysilane, butylmethyldi-
methoxysilane, pentylmethyldimethoxysilane, hexylmethyl-
| diﬁethoxysilane, heptylmethyldimethoxysilane, octyl-
methyldimethoxysilane, dodecylmethyldimethoxysilane and
the like.

In the process for producing a polyolefin of
the present invention,.the method for feeding the |
catalyst components to a polymerizatioh reactor is not
particularly limited, so far as the catalyst components
are fed in a moisture-free state in an inert gés such as
nitrogen gas, argoh gas or the like.

According to the polymerization process of the
present invention, an olefin is polymerized in the
presence of a catalyét consisﬁing of a solid catalyst
component (A), an organcaluminum compound (B) and an
electron donative component comprising at least two
elecﬁron donative compounds including electron donative
compound (a) and electron donative cbmpound (B). In
this polymerization reaction, there is no particular
limitation except that mﬁrr/mmmm of a homopolypropylene
obtained by carrying out the polymerization in the
presence of a cataiyst consisting Qf (A), (B) and a
single component (a) must satisfy the following

condition:
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0 £ mmrr/mmmm < 0.0068

and mmfr/mmmm of a homopolypropylene obtained by
carrying out the polymerization in the presence of a
catalyst consisting of (A), (B) and a single component

(B) must satisfy the foilowing condition:
0.0068 < mmrr/mmmm < 0.0320.

In the polymerization process of the present
invention, an olefin is polymerized in the présence of
the above-mentioned catalyst. If desired, a preliminary
‘polymerization may be carried out before carrying out
the main polymerization process. The preliminary
polymerization is effected, for example, by feeding a
small amount of olefin in the presence of solid catalyst
component (A) and organoaluminum compound (B), and it is
preferably carried out in the étate of a slurry. As the
solvent used for preparing the slurry, inert hydro- |
carbons such as propane, butane, isobdtane, pentane,
isopentane, hexane, heptane, octane, é&yclohexane,
benzene or toluene can be referred to. 1In preparing the
slurry, a liquid olefin may be used, if desired, in
place of a part or éhe whole of the inert hydrocarbon
solvent. |

In carrying out the preliminary polymeriza-

tion, the amount of organoaluminum compound may be
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selected from such a wide range as from 0.5 to 700 moles
per mole of titanium atom in the solid catafyst
component. The amount of organoaluminum compound is
'preferably from 0.8 mole to 500 moles, and particularly
preferably from 1 mole to 200 moles, both on the same
basis as above.

The amount of olefin consumed in the
preliminary polymerization is from 0.01 to 1,000 g,
preferably from 0.05 to 500 g, and particularly
preferably from 0.1 to 200 g, per gram of the solid
qatalyst componént.

In carrying out the preliminary polymeriza-
tion, the concentration of slurry is preferably from 1
to 500 g of solid catalyst component per liter of
solvent, and particularly preferably from 3 to 300 g
solid catalyst component per liter of solvent. The
temperature of preliminary polymefization is preferably
from -20°C to 100°C, and pafticularly preferably from
0°C to 80°C. In the process of the preliminary
polymerizaﬁion, the partial pressure-of propylene in the
gas phase is preferably from 0.0l to 20 kg/cm2 and
particularly pfeferably from 0.1 to 10 kg/cm2; provided
that this condition is not applicable to propylene which
is in a liquid state at the pressure and temperature of
prelim;nary polymerizétion. Although the period of time
of the preliminary polymerization is not critical, it is

usually from 2 minutes to 15 hours.
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In carrying out the preliminary polymeriza-
tion, the method for feeding solid catalyst component,
oréanoaluminum compound and.olefin may be'any of a
method of contacting a solid éatalyst componenf with an
org#noaluminum compound and thereafter feeding olefin
and a method of contacting a solid catalyst component
with olefin and thereafter feediné an organcaluminum
compouhd. The method for.feeding olefin may be ény of a
method of portionwise feeding olefin while keeping the
inner atmosphere of polymerization reactor at-a
prescribed pressure and a method of wholly.feeding a
prescribed quantity of olefin at the beginning. It is
also possible to add a‘chain transfer agent such as
hydrogen or the like in order to regulate molecular
~weight of the polymer formed.

In subjecting the solid catalyst component to.
a preliminary éolymerization with a small amount of
olefin in the presence of an organoéluminum compound,
the preliminary polymerization may be carried out in the
presence of an electron donative compound, if desired.
The electron donative compound used for this purpose is
a part or the whole of the above-mentiqned.electron |
donative catalyst component (C). Its amount is 0.01-400
moles, preferably 0.02-200 moles aﬁd particuiarly
preferably 0.03-100 moles per mole of titanium atom .
present in the solid catalyst component, and.is.0.003—5

moles, preferably 0.005-3 moles and particularly
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preferably 0.01-2 moles per mole of the organocaluminum
compound.

In carrying out ;he preliminary polymeriza—
tion, the method for feeding the electron donative
compound is not pérticularly limited. Thus, an electron
donative compéund_may be fed independently of an
organoaluminum compound, or after a previous contact
with an organoaluminum compouna. The olefin used in the
pre;iminary polymerization may be identical.with of
different from the olefin used in the main polymeriza-
tion stép which will be mentioned lager.

After carrying out a preliminary polymeriza-
tion in the above-mentioned manner or without carrying
out the pie;iminary polymefization, a main polymeriza-
tion of olefiﬂ can be effected in the presence of a
polymerization catalyst consisting of the above-
mentioned solid catalyst component (A), organoaluminum
compound (B) and electron donative catalyst component
(c). | |

The solid catalyst component, organocaluminum
compound and electron donative catalyst componer
consisting of at least two electron donative compounds
may be fed either indépendently of one another or after
mutually contacting any two of them. Regarding the
-electron donative.coﬁpounds (a¢) and (B) as the electron
donative catalyst components, it is allowable to use
both of them at the time of preliminary polymerization

or it is also allowable to use one of them in the
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preliminary polymerization and to'use the other in.the
main polymerizatidn or it is also allowable to use both
of them firstly in the main polymerization.

In the main polymerization, the amount of the
organocaluminum compound may be selected from such a wide_
.range as from 1 mole to 1,006 moles per mole of titanium
atom in the solid catalyst component. Particularly
preferably, however, the amount.of the organoaluminum
compound is in the range of from 5 to 600 moles on the
same basis as above.

In the main polymerization, the total amount
of the electron donative catalyst component (C) is from
0.1 to 2,000 moles, preferably from 0.3 to 1,000 moles
and partiéularly preferably from 0.5 to 800 moles per
mole of titanium atom present iq the solid catalyst
component. The total amount of electron donative
component (C) is from 0.001 to 5 moles, éreferably from
0.005 to 3 moles and particularly preferably from 0.01
to 1 mole per mole of thé organcaluminum compound.

The main polymerization can be effected aﬁ a
temperature'ranging from -30°C to 300°C and preferably.
from 20°C to 180°C. Although there i& no limitation
upon the polymerization pressure, a pressure of from
- ordinary pressure to 100 kg/cm2 and preferably from
about 2 to about 50 kg/cm2 is usually adopted from the
viewpoint of industrial and economical practicabilities.
As the mode of polymerization, batch process and

continuous process can both be adopted. -A slurry
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polymerization process or a solution polymerization
process using an inert hydrocarbon solvent such as
propane, butane, isobutane, pentane,lhexane, heptane,
octane and the like, a bulk polymerization process using
propylene keeping liquid at the polymerization
temperature as a medium, and a gas.phase polymerization
process can also be practiced.

At the time of main polymerization, a chain
transfer agent such as hydregen and the like may be
added for the purpose.of regulating molecular weight of -
the formed polymer. |

The olefins which can be used in the main
polymerization are those having 3 or more carbon etoms.
‘Specific examéles of the olefin include propylene,
butene—l, pentene-~l, hexene-l, 3-methyl-butene-1, 3-
'methyl-pentene-l,.4—methyl—pentene—l, octene~l, decene-
l, dodecene-1, cyclohexene and the llke. Of these
oleflns, propylene and butene-l are preferabe for use in
homopolymerization, and mixed olefins consisting mainly
of propylene or butene-l are preferable for use in
copolymerization. Of these olefin monomers, propylene
is particularly preferred. 1In the cepolymerization of
the present lnventlon, two or more kinds of olefin
compounds selected from ethylene and the above-mentioned
olefin compounds may be used in the form of a mixture.
Compounds having a plurality of unsaturated bonds.such
as conjugated dienes and non-conjugated dienes can also

be used in the copolymerization.
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The first characteristic feature of the
polypropyiene used for production of the biaxially
oriented film of the present invention consists in that
it exhibits a good stretchability in the process of
film-making. Further, the second characteristic feature
thereof consists in that a biaxially oriented f£ilm
-obtained by biaxially stretching said polypropylene is
~ excellent in. transparency and stiffness. '

The polypropylene produced acéofding to the
process of the present invention contains a specified
qﬁantity of 23°C decalin-soluble fraction. The content
of 23°C decalin-soluble fraction in said polypropylene
is in the range of from 3.0 to 10.0% by weight,
preférably from 3.0 to 9.0% by weight and particularly
preferably from 3.5 to 8.5% by weight. If the coﬁtent
of 23°C decalin-soluble fraction in said polypropylene
exceeds the above-specified upper limit, the biaxially
oriented £ilm prépared thérefrom is insufficient in
stiffness. If the content of 23°C decalin-soluble
fraction in said polypropylene is lower than the aboée—
specified lower limit, the biaxially oriented film
obtained therefrom is insufficient in'stretchability.

The temperature at which the polypropylene of
the present invention exhibits a complex elastic modulus
"of 1 x 109 dynes/cm2 when a vibration of 110 Hz is
applied to the polypropylene is in the range of from.l34'
to 152°C and preferably from 137 to 149°C. 1If said

temperature is higher than the above-specified upper
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limit, stretchability is insuffiéient. If said
temperature is lower than the abovefspecified iower
limit, stiffness of the biaxially oriented film isl
insufficient.

Melt flow rate (MFR) of the polypropylene of
the présent invention at 230°C is in the range of from
0.5 to 10.0 g/10 minutes and preferably from 1.0 to 8.0
g/10 minutes.  MFR is a parameter represgnting the
average molecular weight of a polymer, and its greater
value means a lower average molecular weight. If MFR of
said polypropylene is higher than the above-specified
upper limit, sfrétchability is not good. If MFR of the
polypropylene is-lower than the above-specifiéd lower
limit, flow property at the time of_extrusion is not
good to bring about undesirable results.

Into the polypropyiene of the present
invention, ethyléné and u-olefinélhaving 4 or more
carbon atoms may be copolymerized unless the 6bject of
the present invention is damaged by their
copolymerization. |

Into the polypropylene of the present
invention, a stabilizer, a slipper, én antistaﬁic agent,
an anti-blocking agent and the like may be incorporated,
unless the 6bject of the present invention is damaged by
- adding these additives. A variety of inorganic and
organic fillers may also be added, uniess the object of

the present invention is damaged by their addition.
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The polypropylene of the present invention is
made into a film and subjected to a stretching
proceséing usually in the following manner to give a
biaxially oriented £ilm. Thus, the propylene is melted
in an extruder, and thereafter extruded from a T die and
cooled and solidified by meahs of coéling rolls to give
a sheet-form material.-'Subsequently,‘the sheet thus
obtained is pre-heated and stretched in the longitudinal
direction by means of a number of heating rolls, and |
then laterally stretched by means of a heating oven
consisting of a pre-heating part, a stretching part and
a heat-treating part, after which it is subjected to a
corona treatment if desired, and finally wound up.
Although the melting temperature of the polypropylede
varies depending on molecular weight, the above
treatment is usually carfied out at a temperature of
from 230°C to 290°C. The temperature of longitudinal
stretching is from 130°C to 150°C, and the draw ratio in
the longitudinai directiqn is usually from 4 to 6. The
.temperature of lateral stretching is from 150°C to
165°C, and the draw ratio in the lateral direction is
usually from 8 to 10.

The biaxially oriented polypropylene film.
produced in the above—mgntioned manner is superior to
prior biaxially oriented films in transparency and

stiffness, while retaining a good stretchabflity.
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BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a flow chart for facilitating
understanding of the present invention. This flow chart
is .a typical example of.the embodiments of the present
ihvention, and the present invention is by no means

limited thereby.

-DESCRiPTION OF THE PREFERRED EMBODIMENTS

Next, the present invention is'explained in
more detail with reference to the following examples.
The inQention is by no means limited by these examples,
unless essentialiry of‘the invention is exceeded. The
characteristic properties referred to in the examples
and comparative examples were measured in the following
-manner.
(I) 20°C xylene-soluble fraction (referred to as CXS)
content:

One gram of polymer powder_was dissolved in
200 ml of boiling xylene, siowly cooled to 50°C,
immersed in ice water and cooled with stirring.to 20°C
‘and allowed to stand at 20°C for 3 hours. The deposited
polymer was filtered off. Xylene was evaporated off
from the filtrate, the residue was dried at 60°C under a
reduced pressure, and the fraction soiuble in ZO;C was .
recovered.
(2) Boiling heptane-insoluble fraction (referred to as
II) content:

By means of Soxhlet extractor, 3 g of polymer
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powder was suﬁjected to an extraction treatmeﬁf with 100
ml heptane for 6 hours. After vaporizing off the
heptane from the extract solution, the residue was dried
Qnder reduced pressure and the fraction soluble in
boiling heptane was.recovered. _ .
(3) Intrinsic viscosity (referred to as [nl):

Measured in tetralin solvent at 135°C.
(4) Bulk density (referred to és BD):

Measured according to ASTM D-1865.
(5) Pentad stereoirregularity index (mmrr/mmmm) of 105°C
xylene—insoluble'fraction:

'Measured according to the method mentioned in
the specification of the present invention.
{6) 23°C decalln-soluble fraction content (% by welght)

Two grams of polypropylene was completely -
dissolved in 100 ml of boiling decalin, cooled to 23?C
and allowed to stand for more than 4 hours. The :
resulting mixtufe was separatealinto deposited matter
and filtrate by filtration. The filtrate was evaporated
‘to dryness, and the residue was dried at 120°C under a
reduced pressure and weighed.
(7) Temperature at which sample polymér shows a complex
elastic modulus of 1 x 102 dynes/cm2 when a vibration of
110 Hz is applied (Ti) (unit: °C)

According to JIS K6758-8l, a polypropylene was
formed into a press sheet having a thickness of 0.25 mm, -
from which test pieces having a length of 40 mm, a Qidth

of 2 mm and a thickness of 0.25 mm were cut out. While



- 37 -
applying ; vibration of 110 Hz to the test piece with
Automatic Dynamic Viscoelasticity Measuring Machine
(RHEOBIBRON DV-II-EA, manufactured by Orientec Co.,
Ltd.), the temperature at which a complex elastic
modulus of 1 x 102 dynes/cm2 was shown was measured.

(8) Melt flow rate (MFR) (unit: g/10 minutes)

Measured according to JIS K7210, condition 14.
(9) Haze (unit: %) |

Measured according to ASTM D1003.

(10) Young's modulus (unit: Kg/cm2)

Test pieces having a width of 20 mm were cut
out in the longitudinal direction (MD) on the one hend
and in the lateral direction (TD) on the other hand. S-
S curve was pictured by means of a tensile tester at a
chuck distance of 60 mm and a tensile speed of 5
mm/minute, from which initial elastic modulus was
determined.

(11) Stretchability

According to JIS K6758-81, a polypropylene was
formed into a press sheet having a thickness of 500 y,
from which e sample of 90 mm x 90 mm was cut out. The
sample was biaxiaily oriented under the following
cogditions. A case that no good film was obtained due
to uneven stretching or etretching cracking was
expressed by defective'stretchability_(x) and a caee
that a good film was obtained was expressed by good

stretchability (O).
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Stretching machine: Biaxial Stretching Tester
manufactured by Toyo Seiki Co.
Temperatﬁre: 135°C
Thermal inertia time: 3 minutes
Draw ratio: 5 x 5

Stretching speed: 5 m/ﬁinute.

Example l.
(a) Synthesis of organomagnesium compound

After replacing the inner atmosphere of a
1,000 ml flask equipped with a stirrer, a refiux_
condenser, a dropping funnel and a thermomgter Qith'
argon gas, 32.0 g of sliced metallic magnesium for
Grignard reaction was thrown into the flask. The
dropping funnel was charged with 120 g of butyl chloride
and 500 ml of dibutyl e;her, and about 30 ml of the
mixture was dropped onto the magnesium in the flask’to
start a reaction. After starting'the reaction,; the
mixture was continuously dfopped for 4 hours at Sb°C.
After the dropping, the reaction was continued for an
additional one hour at 60°C. Then, the content of the
flésk was cooled to room temperature,:and the solid -
métter was filtered off. A part of the reacted solution
was sampled out, the butylmagnesium chloride present in
the solution was hydrolyzed with 1N sﬁlfuric acid, and
the exceséive sulfuric acid was back tiﬁrated with 1N
.aqueous solution of sodium hydroxide to detefmine the

concentration of butylmagnesium chloride, using
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phenolphthalein as an indicator. As the result, the
concentration was 2.1 moles/liter.

(b) Synthesis of solid product

After replacing the inner atmosphere of a 500
ml flask equipped with a stirrer and a dropping funnel
with argon gas, 290 ml 6f hexane, 7.7 g (23 mmoles) of
tetrabutoxy-titanium and 75.0 g (360 mmoles) of
tetraethoxysilane were thrown into the flask to prepare
a homogeneous solﬁtion. Then, 181 ml of the solution of
organomagnesium compound synthesized in (a) was slowly
dropped into the flask from the dropping funnel over a
period of 3.5 hours, while keeping-the inner temperature
of the flask at 5°C. After completing the dropping, the
‘content of the flask was stirred at room temperature for
an additional one hour and then separated into solid and
liquid phases. The solid product Qas three times washed
with éach 300 ml portion of hexane and then three times
with each 300 ml portion of toluene, after which 300 ml
of toluene was added thereto. _ '

A part of the solid product slurry was sampled
out and its composition was analyzed to reveal that the
so0lid product conéained 2.1% by weight of ﬁitanium atom,
36.2% by weight of ethoxy group and 3.8% by weight of
butoxy group. Concentration of the slurry was 0.125
g/ml.

(c) Synthesis of ester-treated solid
The supernatant of the slurry (125 ml) was

withdrawn, 45.8 ml (171 mmoles) of diisobutyl phthalate
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‘'was added thereto and reacted at 95°C for 30 minutes.
After the reaction, the solid matter was séparated from
‘the liquid phase and twice washed with each 287 ml
éortion of toluene.
(d) Synthesis of solid catalyst component (activating
. treatment)

After completing the washing treatment of (c),
74.5 ml of ﬁoluene, 2.9 ml (11 mmolés) of diisobutyl
phthalate, 6.3 ml (37 mmoles) of butyl ether and 99 ml
(0.90 mole) of titanium tetrachloride were introduced-
into the flask and reacted at 100°C for 3 hours. After
the reaction, the solid'ﬁatter was separated from liquid
phase and twice washed each 287 ml portion of toluene at
the same temperature as above. Then, 74.5 mi of
toluene, 6.3 ml (37 mmoles) of butyl ether and 50 ml
(0.45 mole) of titanium tetrachloride were added and
reacted at 100°C for one hour. After the reaction, tpe-
solid matter was separatéd from liquid phase at that
temperature, four times washed with each 287 ml portion
of toluene, three times washed with each 287 ml portioﬁ
of hexane, and dried under reduced pressure to obtain 46
g of a solid catﬁiyst component .

'The solid catalyst component thus obtained -
contained 2.2% by weight of titanium atom, 10.7% by
weight of phthalic ester, 0.7% by weight of ethoxy group
and 0.3% by weight of butoxy group.

(e) Polymerization of propylene

After replacing the inner atmosphere of a
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stainless steel-made autoclave equipped with a stirrer
and having a capacity of 3 liters with argon gas, 2.6
ﬁmoles of'trierhylaluminum,-0.065 mmole of cyclohexyl-
ethyldimethoxysilane, 0.065 mmole of n-propylmethyl-
dimethoxysilane and 8.7 mg of the solid catalyst
component synthesized in (d) were charged, to which was
fed hydrogen gas up to a partial presspre of 0.33
kg/cm2, Then, after feeding 780 g of liquefied
propylene, temperature of the.autoclave was elevated to
g0°C and a polymerization was carried out at '80°C for
one hour. After the polymerization, the unreacted
monomer was purged and the polymer formed was dried at
60°C for 2 hours under a reduced pressure. Thus, 254 g
of a polypropylene powder was obtained.

This means that the yleld of polypropylene per
gram of solid catalyst component (herelnafter, referred .
to as PP/Cat) was 29,200 (g/g). The proportion of 20°C
xylene-soluble fraction (éXS) was 1.6% by weight, and
the proportion of boiling heptane-insoluble fraction
(II) was 99.1% -by weight, both based on total.yield of
the polymer. Intrinsic viscosity ([n]) of the polymer
was 1.77, and bulk density of the polymer (BD) was 0.41
(g/ml). The content of 105°C xylene-insoluble fraction
was 78.5% by weight, and pentad stereoirregularity index
(mmrr/mmmm) of the 105°C xylene—insoluble fraction was
0.0060. The conditions and results of the polymeriza-

tion are summarized in Table 1.
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Example 2
(a) Polymerization of propylene
| Propylene was polymerized in the same manner

as in Example 1 (e), except that n-butylmethyldimethoxy-
silane was used in glace of the n-propylmethyldimethoxy—-
silane.

Conditions and results of the polymerization

are summarized in Table 1.

Example 3
(a) Polymerization of propylene
Propylene was poiymerized'in the same manner
as in Example 1 (e), except that n-hexylmethyldimethoxy~
silane ﬁas used in place of the n-propylmethyldimethoxy-
silane. |
Conditions ‘and results of the polymerization

are summarized in Table 1.

Example 4
(a) Polymerization of propylene

Propylene was polyme:izédlin the same manner
as in Example 1 (e), except that dicYclopentyldimgthoxy-
silane was used in place of the cyclohexylethyldi-
methoxysilane.

Conditions and results of the polymerization

are summarized in Table 1.
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Comparative Examples 1-5
(a) Polymerization of propylene

Propylenefwas polymeri;ed in the same manner
as in Example 1 (e), except that one of cyclohexylethyl-
dimethbxysilane, dicyclopentyldimethoxysilane, n-
propylmethyl—dimethoxysilane} n-butylmethyldimethoxy-
silane and n—hgxylméthyldimetho#ysi;ane was used as a
single.substance.in an amount of 0.130 mmole in place of
the combination of two siléne.compounds.

.Conditions and results of the polymerization

are summarized in Table 1.

Comparative Examples 6-7
(a) Polymerization of propylene

Propylene was polymerized in the same manner
as in Example 1 (e), except that one of cyclohexylethyl-
dimethoxysilane and n-propylmethyldimethoxysilane wasf
.used as a'single substance in an amount of 0.065 mmole
in place of the cémbination of two silané éompounds.

" Conditions and results of the polymérization

are summarized in Table 1.

Compérative Example 8
(a) Polymerization of propylene

| Propylene.was polymerized in the same manner
as in Example 1 (e),'excépt_thét 0.26 mmoie of n-
propylmethyl-.d;methoxysilane only was used as a single

substance in place of the combination of two silane
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compounds.
Conditions and results of the polymerization

are summarized in Table 1.

Example 5
(a) Polymerization of propylene

Propylene was polymerized in the same manner
as in Example 1 (e), except that cyclohexylethyldi-
methoxysilane was used in an amount of q.026 mﬁole and
n-propylmethyldimethoxysilane was used in an amount of
0.065 mmole.

Conditions and results of the polymerization

are summarized in Table 1.

Example 6
(a) Polymerizatién'of propylene

' Propylene was polymerized in the same manner
as in Example 1 (e), except that cyclohexylethyldi-
methoxysilane was used in an amount of 0.014 mmole, n-
propylmethyldimethoxysilane was used in an amount of
0.035 mmole and triethylaluminum was used in ah amount
of 1.4 mmoles.

Conditions and results of the polymerization

are summarized in Table 1.

Example 7
(e) Preliminary polymerization

A SUS-made autoclave equipped with a stirrer .
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and having a capacity of 3 liters was charged with 1.5
liters of sufficiently dehydrated and deaerated n-
hexane, 37.5 mmoles of triéthylaluminum, 3.75 mmoles of
cyclohexylethyldimethoxysilane and 30 g of the solid
catalyst component prepared in Example 1 (d). While
maintaining the inner temperature of the autoclave at
15°C, 30 g of'propylene was coqtinuously fed over a
period of 45 minutes to carry out a preliminary
polymerization. The preliﬂinary polyme; slurry thus
obtained was transferred to a SUS-made autoclave
equipped with a stirrer and having a capacity of 150
liters, 100 liters oﬁ suffi¢iéntly purified liquefied
butane was added, and the mixture was preservedlwhile
keeping it at a'témperature not exceeding 10°C.
(£) Polymerization of propyiene

A slurry polymerization was carried out, using
liquefied propylene as a medium. Thus, in a polymeri-’
zation reactor equipped with a stirrer and having an
inner volume of 300 litérs, a continuous polymerization
was carried out while feeding 57 kg/Hr of liquefied
polypropylene,_so mmoles/Hr of triethylaluminum
(hereinéfter referred to as TEA), 0.23 mmoles/Hr of
cyclhexylethyldimethoxysilane (hereinafter referred éo-
as CHEDMS), 0.53 mmgles/H;'of n-propylmethyldimethoxy-
silane (hereinafter referred to as nPMDMS) and 1.0 g/HEr
of the preliminary polymer slurry prepared in Example 7
(e) as a solid catalyst compoﬁént, feeding hydrogen gas

SO as to maintain the hydrogen concentration in the gas
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phase part of the polymerization reactor at 0.3%,
keeping the polymerizaéibn temperature at 70°C énd
withdrawing the polymer slurry so as-to maintain a
éonstant level of liquid surface in the polymerization
reactor. As a result, 18.35 kg/Hr of a powdery polymer
was obtaiﬁed. vield of polymer per solid catalyst

. component (PP/cat) was 18,400 (g/g).

After adding an antioxidant to the powdery
polymer, the polymer was granulated by means of an
extruder to obtain a péllet. Table 2 illustrates the
fundamental properties'of the pellét.

Next, the polymer pellet was melted and
extruded at 270°C by means of a T-die_extrudér equipped
with a screw of 65 mm diameter, and then rapidly cooled
by means of cooling rolls of 30°C to obtain a sheet.’
The sheet was longitudinally stretched while heating it
at 145°C, then laterally stretched while heating it with
hot air of 157°C, and then subjected to a stretch heat’
treatment at 165°C to obtain a biaxially oriented film
having a thickness of 20 u. Table 3 illustrates
proberties of the £ilm.

Aipelleé was prepared in the same manner.as in
Example 7, excepﬁ that, in the polymerization of
propylene, CHEDMS only was used in place of the
combination of two electron donative compounds CHEDMS
and nPMDMS and the feeding rate was altered to 0.95
mmole/Hr. Pentad stereoirregularity index (mmr;/mmmm)

of 105°C xylene-insoluble fraction of the pellet thus
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obtained was 0.0641.

A pellet was prepare¢ in the same manner as in
Example 7, except that, in the polymerization of
propylene, nPMDMS only was used in place of the
.combination of two electron donative compounds CHEDMS
and nPMDMS and the feeding.rate was altered to 1.00
- mmole/Hr. Pentad stereoirregularity index (mmfr/mmmm)

of 105°C xylene-insoluble fracﬁion of the pellet thus

obtained was 0.0080.

Example 8

A pellet was prepared in the same manner as in
Example 7, except that, in the polymerization of
propylene of Example 7 (f), the feeding rates of CHEDMS
and_nPMDMS were both alteréd. Table 2 illustrates l
fundamental properties of the éellet obtained herein.

A biaxially oriented f£ilm waé prepared
theref:om-by carrying out a stretching p%ocessing under
the same conditions as in Example 7. Table 3
illustrates properties of -the biaxially oriented film

obtained herein.,

Example 9

A pellet was prepared in the same manner as in
Example 7, except that, in the polymerization of
propylene of Example 7~(f)( the feeding raEes of CHEDMS
and nPMDMS were both altered. Table 2 illustrates

fundamental propertieé of the pellet obtained herein.
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- A biaxially oriented film Qas prepared
therefrom by carrying out a stretching processing under

the séme conditions as in Example 7. Table 3
illustrates properties of the biaxially oriented film

obtained herein.

Example 10

A pellet was prepared in the same ﬁanner as in
Example 7, exceft that, in the polymerization of
propylene of Example 7 (f), the feeding rates of CHEDMS
and nPMDMS were both altered. Tahle 2 illustrates
fundamental properties of the pellet obtained herein.

A biaxially oriented film was prepared
therefrom by carrying out a-stretching processing undef
the same conditions as in Example 7. Table 3
illustrétes"properties of the biaxially oriented f£ilm

obtained herein.

Example 11

A preliminary'polymer slurry waé prepared by
repeating the procedures of (a) synthesis of
organomagnesium éompound, (b) synthesis of solid
product, (c) synthesis of ester-treated solid, (d)
éynthesis 6f_solid catalyst component (activating
treatment) and (e) ‘preliminary polymerization mentioned
in Example 7. )
(£) Polymerization of propylene

In a fluidized bed type reactor equipped with
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a stirrer and having an inner volume of 1 m3, a
continuous-gas phase polymerization of propylene was
carried out at a polymerization temperature of 75°C and
at a polymerization pressure of 18 kg/cm2G, while
feeding propylene and hydrogen so as to maintain the
hydrogen concentration in the gas phase part of the
reactor at 0.l% together with 50 mmolgs/Hr of TEA, 0.5
mmole/Hr of CHEDMS, 0.5 mmole/Hr.of nPMDMS and 2.0 g/Hr
of the preliminary polymer slurry prepared in (e) as a
solid catalyst component. As a result, a powdery
polymer was obtained.

The pellet.thus obtained was granulated by
means of an extruder under the same conditions as in
Example 7'to obtain a pellet. Table 2 illustrates
fundamental properties of the pellet obtained herein.

~A biaxially oriented film was prepared
therefrom by carrying out a stretching processing under
the same conditions as iﬁ Example 7. Table 3 illust-
rates properties of the biaxially oriented £ilm obtéinéd

herein.

Comparative Exampie 9

A pellet was preparéd in the same manner as in
Example 7, except that, in the polymerization of
propylene of Example 7 (f£), only CHEDMS was used in
place of the combinaéion of the two electron donative
compounds CHEDMS and nPMDMS and the feeding rates were

altered. Table 2 illustrates fundamental properties of
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the pellet obtained herein.

A biaxially oriented film was prepared
therefrom by carrying out a streéching processing under
. the same conditioné as in Example 7. Table 3
illustrates properties of the biaxially oriented film

obtained herein.

Comparative Example 10
A pellet was prepared in the same manner as in

Example 7, except that CHEDMS was used in place of the
nPMDMS in the preliminary polymerization of Example 7
(e), nPMDMS only was used_in'place of the combination of
' CHEDMS and nPMDMS in the polymerization of propylene of
Example 7 (f£) and the feeding rates were altered. Tablé
2 illustrates fundamental properties of the pellet.
obtained herein. |

| A biaxially oriented film was prepafed
therefrom by carrying out a stretching processing under
the ‘same conditions as in Example 7. Table 3
illustrates propefties of the biaxially oriented film

obtained herein.

Comparative Example 11l

A pellet was prepared in the same manner as in
Example 11, except that, in the polymerization of
propylene of Exampie 11 (f), CHEDMS only was used in
place of the combination of two electron donative

compounds CHEDMS and nPMDMS and the feeding rates were
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altered. Table 2 illustrates fuﬁdamgntal properties of
the pellet obtained herein.

A biaxially oriented film was prepared
therefrom by carrying out a strétching pr&cessing under
the same conditions as in Example 7. Table 3
illustrates properties of the biaxially oriented film

obtained herein.

Comparative Example 12

A pellet was prépared in the same manner as in

Example 11, except that, in the polymerization of
-propylene of Example 11 (f),'the feeding rates of CHEDMS
and nPMDMS were altered. Table 2 illustrates
fundamental properties of the pellet obtained herein.

A biaxiaily oriented film was prepared
therefrom by carrying out a stretching processing ‘under
the same conditions as in Example 7.. Table 3
illustrates properties of the biaxiaily oriented film

obtained herein.

Comparative Example 13
(a) Preparation of reduced product

After replacing the inner atmosphere of a
reactor having a capacity of 200 liters with argon gas,
40 liters of dry hexane and 10 literé of titanium
tetrachloridg_were charged. After adjusting temperature
of the resulting solution to -5°C, a solution consisting

of 30 liters of dry hexane and 23.2 liters of



_52 -

ethylaluminum sesquichloride was dropwise added theréto
while maintaining.the temperature of reéction system at
-3°C or below. Then, the mixture was stirred for 2
hours at that temperature. After the reaction, the
reaction mixture was allowed to stand, and the resulting
'solid reduced product was separated from the liquid
phase at 0°C and twice washed with each 40 liters
portion of hexane to obtain 16 kg of a reduced product.
{b) Preparation of titanium trichloride composition

The reduced product obtained in (a) was made
into a slurry in n-decalin. After adjusting the
concentration of the slurry to 0.2 g/cc, the slurry was
heated at 140°C for 2 hours. After the reaction, the
supernatant was withdrawn and twice washed with each 40
liters portion of hexane to obtain titanium trichloride
composition (4).
(c) Proparation of titanium trichloride solid cataiysi

Eleven kilograms of the titanium trichloride
composition (A) obtained in (b) was made into a slurry
in 55 liters of toluene. Then, iodine and isoamyl ether
were added thereto so that the molar ratio of titanium
trichloride coﬁpoéition (A) / iodine / diisoamyl ether
gcame to 1l / 0.1 / 1.0, after which the resulting mixtufe
was reacted at 80°C for one hour to obtain titanium
trichloride solid catalyst (B). |
(d) Polymerization of propylene

After sufficiently replacing the inner

atmosphere of a reactor equipped with a stirrer and
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having-a'capacity of 200 liters with ptopylene gas, 68
liters of heptane and 13.6 kg of propylene were.chargedf
After heating the reactor to 60°C, propylene and
hydrogen were fed so that thé total pressure reached 10
kg/cm2G and the hydrogen concentration in gas phase
reached 0.5% by mole. Then, 3.1 kg of the above-
obtained titanium trichloride solid catalyst (B), 25 g
of diethyialuminum chloride (DEAC) and 0.47 g of €-
caprolactone as an electron donative compohnd were
charged and rinsed into the reactor with 2 liters of
heptane to start a polymerization. Thereafter, the
polymerization was continued for 8 hours by continuously
feeding the monomer while maintaining the temperature,
pressure and composition of gas phase constant. After
stopping the polymerization by'addition.of isobutanoi,
70 liters of heptane having a tem?erature-of 60°C was
added and stirred for 30 minutes. By separating the.
powdery product by centrifugation and drying the
product, 26.5'kg of a dry powdery polymer was obtained.
Subsequent%y, the powdery polymer was pelletized in the
same manne£ as in Example 7. Table 1 illustrates
fundamental prope}tieé of the pellet obtained herein.
Pgntad stereoirregulatity index (mmrr/mmmm) of thé 105°C
xylene-insoluble fraction of the pellet was 0.0041.
Then, the pellet-waé made ihto a biaxially oriented film
by a stretching processing under the same conditions as
in Example 7. Table 3 illustrates the properties of the

biaxially oriented film obtained herein.

THIS SHEET Hag BE

' REPLACED EN



Table 1

‘Conditions of pblymerization Results of polymerization
donativa | Donor/IEA | motal [rma in | | et
compound {molar 1 “TEA / |pylene|PP/Cat| cXs (n] | B-P+ | IL |mmrr/ | ¥ SRR
:(mo}ar (wt (g/g) | (wts) (g/ml)} (wtg) | mmmm fraction
(a) (B) (a) | (B) 1Fatio)| ppm) (wt.%)
Ex 1|CHEDMS|nPMDMS|0.025 0.02550,050 380 29,200} 1.6 1.77 1 0.41 | 99.1 }10.0060 78.5
" 2|CHEDMS|nBMDMS| " " § " " 130,500f 1.5 |1.94| 0.41 | 99.3 [0.0046] 71.0
" 3|CHEDMS|nHMDMS " " E " " 27,8001 1.5 1.95]1 0.41 | 99.4 {0.0045 72.7
" 4|DCPDMS|nPMDMS " " E " " 35,400] 1.1 2.34(0.41 { 99.4 {0.0031 80.6
C.Ex 1|CHEDMS - 0.050 - E0.0SO " 28,600 1.3 1.84} 0.41 | 99.3 |0.0026 74.6
" 2|DCPDMS - 0.050 - 50.050 " 31,700] 1.0 2,551 0.41 | 99.5 |0.0025 84.7
"3 - nPMDMS - 0.050;0.050 " 25,200]| 4.8 1.43}10.39 | 95.1 |0.0110 25.5
" 4/ - |nBMDMS| - 0.050%0.050 " |21,000f 6.0 {1.28] 0.39 | 90.8 |0.0100| 28.4
"5 - nHMDMS - 0.050;0.050 " 18,300f 5.0 [1.42| 0.39 | 93.9 {0.0090 15.2
" 6|CHEDMS| - 10:025| - 10.025| " |29,600{ 2.6 |1.68)] 0.41 | 98.7 [0.0040| 72.8
"7 - nPMDMS - 0.02550.025 " 22,000f 11.7 }11.22(0.37 | 79.6 {0.0112 25.1
" 8 - |npMbms| - |o.100!0.100| * {19,300| 2.6 |1.64| 0.40 | 98.1 |0.020a] 21.0
Ex 5}CHEDMS|{nPMDMS|0.010 0.025§ 0.035 " 33;000 3.0 1.60 6.41 98.2 {0.0056 62.4
" 6|{CHEDMS|nPMDMS|0.010 0.025&0.035 200 |25,700{ 7.0 1.45] 0.39 ] 92.3 |0.0070 43.1
Ex: Example :
C.Ex;: Comparative Example‘

_VS_




Table 2

Conditions of polymeiization . Results of polymerization
co1id donative | comd./oreanc.  [Total electron| 230 MR
catalyst compound aluminum component/ soluble 1 (g/
component . (molar ratio) Organoaluminum| fraction | (°C) | min)
(a) (B) (a) (B) (molar ratio) (wtg) _
Ex-7 | Ex-7 (d) |CHEDMS nPMDMS | 0.0046 0.0106 0.0152 6.3 146.8 | 2.2
Ex-8 Ex-7 (4) CHEDMS nPMDMS | 0.0030 0.0070 0.0100 6.9 145.6 2.6
Ex-9 | Ex-7 (d) |CHEDMS nPMDMS | 0.0472 0.0491 |  0.0963 3.9 147.2 | 1.7
Ex-10 Ex-7 (d) CHEDMS nPMDMS | 0.0023 0.0464 0.0490 6.5 140.7 -2.6
Ex-11 Ex-7 (4d) CHEDMS nPMDMS 0.0190 0.1000 0.0200 8.1 141.6 2.6
] C.Ex-9 Ex-7 (d) CHEDMS - 0.1000 - 0.1000 3.2 150.8 1.3
C.Ex-10| Ex-7 (4d) | - nPMDMS - 0.0198 0.0198 9.7 134.1 3.4
C.Ex-11| Ex-7 (d) |CHEDMS - | 0.1000 - 0.1000 2.4 148.7 | 2.3
C.Ex-12 EX—'7 (d) CHEDMS nPMDMS | 0.0048 0.0048 0.0096 10.5 136.5 2.6
C.Ex-13| C.Ex-13(c) S—éaprolactone 0.0200 0.0200 2.6 | 148.7 1.3

~ E§ -~

. CHEDMS: Cyclohexylethyldimethostilane
nPMDMS ; n-Propylmethyldimethoxysilane
Ex: Example
C.Ex: Compartive Example
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Film properties
_ Young's moaulus
Haze (kg/cm2) St{eﬁch—_
(%) ability
MD TD
Ex - 7 0.3 18800 36400 O
Ex - 8 0.3 17700 34300 O
Ex - 9 0.6 -19900 375900 O
Ex - 10 0.3 17100 32700 o)
Ex - 11 0.3 17500 34700 @]
C. Ex = 9 1.1 18900 32200 x
C. Ex - 10 0.4 15200 28600 O
C. Ex - 11 1.0 20000 38200 x
C. Ex - 12 0.3 15500 30900 O
C. Ex - 13 0.6 19400 39300 x
Ex: Example .
C. Ex: Compa;ative Example

The present invention provides a novel process

for producing a novel, well-balanced olefin polymer

excellent in stiffness and heat-resistance which are

both the original characteristic featiures of a highly

. 5 stereospecific polypropylene, and at the same time

excellent in processability, by the use of an olefin-

polymerizing catalyst capable of forming -a polypropylene

of novel composition, and an olefin-polymerizing

catalyst for use in said process. Further, the

10 polypropylene for use in production of a biaxially
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oriented film provided by the present invention has an
excellent étretchability, and a film obtained by the
stretching processing of said polypropylene has
excellent trénsparenéy and.stiffness simultaneously and

is successfully usable as a packaging material, etc.
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1. A process for producing an olefiﬁ polymer

WHAT IS CLAIMED IS:

which comprises homopolymérizing or copolymefizing an
olefin by the use of an olefin polymerizing catalyst
consisting of:

(A) . a solid catalyst component containing
magnesium, tit;nium, halogen and electron donative
compound as essential components,

(B) an organoaluminum compound, and

(C) ' ‘at least two electron donative compounds
including eleétron donative compound (a) and electron
donative coﬁpéuﬁd (B), provided that tﬁe pentad
stereoirregularity index (mmrr/mmmm} of 105°C xylene-
insoluble fraction of a homopolypropylene obtained by
carrying out polymerization by the use of electron
donative cémpound (z) together with the ébove-mentioned
solid catalyst component (A) and organoaluminum EOmpbund

(B) satisfies the following condition:
0 < mmrr/mmmm < 0.0068

and the pentad S£ereoirregularity index (mmrr/mmmm) of
105°C xylene-insoluble fraction of a homopolypropylene
obtained by carrying out polymerization by the use of
electron donative compound (-) together with the above-
mentiocned solid catalyét component (A) énd
organoaluminum compound (B) satisfies the foliowing

condition:
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0.0068 < mmrr/mmmm < 0.0320.

2. An olefin-polymerizing catalyst consisting of:
(&) a solid catalyst component containing
magnesium, titanium, halogen and electron donative
compound as essential components,

(B) an organoaluminum compound, and

(C) at least two electron donative compounds
including electron donative compound (a) and electron
donative compound (B), provided that the pentad .
'-stereoirrégularity index (mmrr/mmmm) of 105°C xylene-
‘insoluble fraction of a homopolypropyelene obtained_by
carrying out polymerization by thé use of electron
donative compound (a) together with the above-mentioned
solid catalyst component (A) and organcaluminum compound

(B) satisfies the following condition:
0 £ mmrr/mmmm < 0.0068

and the pentad steréoirregularity index (mmrr/mmmm) of
105°C xylene-insoluble fraétion of a hom0polypropyleﬁé
obtained by carrfing out polymerizatibn.by the use of
electron donative compéund (B) togefher with the above-
mentioned solid catalyst component (Ai and
organoaluminum compound (B) satisfies_the following

condition:

0.0068 < mmrr/mmmm < 0.0320.
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3. A polypropylene for use in productioﬁ of a
biaxially oriented film, said polypropylene being
obtained by carrying out polymerization by the use of a
polymerizing catalyst according to Claim 2, wherein:

(1) 23°C decalih—soluble fraction content of the
polypropylene is in the range of from 3.0 to 10.0% by
weight,

(2) the temperatu;e at which thg polypropylene
shows: a comple; elastic modulus of 1.0 x 109 dynes/cm2
when a vibration of 110 Hz is applied to the poly-
propylene is in the range of from 134 to 152°C, and

(3) _ melt flow rate (MFR) of the éolypropylene at
230°C is in the rangé of from 0.5 to 10.0 g/10 minu?es.
4. . A polypropylene for use in production of a
biaxially oriented film according to Claim 3, Qherein
the pentad stereoirregularity index (mmrr/mmmm) of 105°C
xylene—inso;uble fraction of a homopolypropyelene '
obtained by carrying out polymerization by the use of
electron donative compound (&) satisfies the following

condition:
0.0004 < mmrr/mmmm < 0.0068

and the pentad stereoirreguiarity index (mmrr/mmmm) of
105°C xylene-insoluble fraction of a homopolypropylene
obtained by carrying out polymerization by the use of

electron donative compound (B) satisfies tﬁg following

condition:
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0.0068 < mmrr/mmmm < 0.0200.

5. A polypropylene for use in production of a
biaxially oriented film'according tb Claim 3 or 4,
wherein:

(1) 23°C decalin~-soluble fraction content of the
polypropylene is in the range of from 3.0 to 9.0% by
weight, |

(2) the temperature at which the polyp:opylene
shows a complex eléstic modulus of 1.0 x 109 dynes/cm2
when a vibration of 110 Hz is appliéd to the '
polypropylene is in the range of from 137 to 149°C, and
(3) melt flow rate (MFR) of the polypropylene at
230°C is in the range of from 1;0 to 8.0 g/10 minutes.
6. A pfocess for producing an olefin polymer
according to Claim 1, wherein the molar ratio Z/X in the

catalyst system satisfies the following condition:
Z/X 2 0.0l

- provided that Z ié-feeding rate of electron donative
component (C) ané X is feeding rate of organoalumiﬁum
compound (B).

7. A biaxially oriented film obtained by
subjecting a polypropylene for use in production of
biaxially oriented film according to any one of Claims 3

to 5 to a stretching processing.



