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ALPHA- OLEFI N POLYNERS, ALPHA- OLEFI N POLYMERI ZI NG CATALYST AND PROét@é‘%%fgi’ v
PRODUCI NG ALPHA® OLEFI N POLYMERS BACKGROUND OF THE | NVENTI ON FI ELD OF THE

| NVENTI| @M <Bi3& present invention relates to a-ol efin polynmers in which &
content of higr-stereospecificity pol ymer expressed by 105[err]C
xyl-ene-insoluble fraction (XIS) is very lowin spite of a | ow content of

| o stereospecificity polyner expressed by 20[err] C xyl ene- sol ubl e

fraction (CXS), as well as to an [err]-olefln polynerizing catalyst for

obt ai ni ng such Yol yners, a process for producing such [err]-olefin

I | AR AL B i

Lerr]-olefin pol ymeasD PROUESSW(&KPRWI@H@GU&H@#C&@WWS in
stretching properties due to low XIS, and successfully usable for formation
of films, fibers, blow nolded articles, extrusion nolded articles, etc., as
well as to an [err]-olefin-pol WA catal yst for obtain- ing such
polynmers, a pr&g‘éﬁsﬂr%m%&ﬁﬁﬁ*%@@ff% efin polymers, a polypropyl ene
obt ai ned by said S | sul r use in the production of a -

bi axially orient eg’lﬁ&ﬁ;%@g{g’{éwﬁé‘offness and stability, and biaxially
oriented films using Sm(%ﬂé”ﬁ?ﬁéﬁ@@‘?%%ention relates to a-olefin

polymers in which the content of high-stereospecificity

polymer expressed by'i05°C xylene-insoluble fraction
Z(XIS)_is very low in spite of a low content of low-
stereospecificity polymer expressed by 20°C xylene-

.cspluble fraction (CXS), as well as to an a-olefin-

:;polymerizing catalyst for obtaining such polymers, a
process for producing such a-olefin polymers, and a
polyprofylene for use in 'the production of biaxially
oriented films.

o More parﬁicularly, ﬁhe pfesent invéntion.
relates to a-olefin polymers low in stickiness due to - low
CXS, excellent in stretching properties due.ﬁo léw XI1s,
and successfully.usable for formation of films, fibers,
blow molded artiéles, extrusion molded articles, etc., as
well as to an a-olefin-polymerizing catalyst for obtain-

: ing_such polymers, a process for producing a-olefin
polymers, a polypropylehe obtained by said process and
_suitable for u§e'in the production of a biaxially

 oriented film é%qg}lent%%h”%t§%£§é§% gidiii%%n§§bnal
stability, and biaxially oriented films using Said

" polypropylene.



-2- DESCRI PTION OF THE RELATED ART Because of their excellence in
transparency, gloss, stiffness, water vapor barrier property, etc.,
biaxial%?-dtﬁented pol ypropyl ene filnms are extensively used as packagi ng
materials. As the pol ypropyl-ene used for production of biaxially oriented
films, honopol yner of propylene is nost <canwentional, and highly
crystalline honopol yner of propyl ene obtained by the use of a high-
st ereospeci fi ci t PESORIRTIOM &F MEENRETATEDI ARTthe ai m of inproving the film
properties, such as stiffness, of biaxially oriented film However, such-
hi ghly stereo- specific Besamsel pfethefirpekgplopptentni STaRIPYRACY n t he
stretchability and has a fault that it is apt to nmake troubles such as film
breaki ng in t lgdossoc &3 ffinesisr eWalkelgvappysbanriari BYgPeFtiet $ekis: f or
i nproving the stretchability of hi%hly crystal Li ne pol ypropyl ene have so
far been propddégialdy erdentspPelypronrhepprobbsBf sare opbF§REITORNi on of
propylene with a small anount of ethylene is known. Concretely speaking,
foe e

JP- B- 46- 11027 Y788 o pESERIANGr BREEZLROF - pr HAUERAGPAL FRTIRY or use
'n productlonf%E'Bgo ué@yo%ho ° gkigil OL%EEE%ééngilms, homopolymer

of propylene is most conventional, and highly crystalline
homopolymer of propylene obtained by the use of a high-
stereospecificity catalyst has been used with the aim of
improving the film properties, such as stiffnes;, of
biaxially oriented film. However, such highly stereo-
specific homopolymer of polypropylene is not good in the
stretchability and has a fault that it is apt to make
troubles such as film breaking in the process of
Stretching. Thus, a variety of methods for improving the
stretchability of highly crystalline polypropylene have

. so far been proposed. As one example of.such proposals,
copolymerization of propylene with a small amount of -
ethylene is known.

Concretely speaking, JP-B-46-11027 has proposed

a process for producing.é polypropylene for use in
production of films which comprises polymerizing
prqpylene together ﬁith a very smali amount of ethylene
in the preéence of a coordination catalyst and a hydro-
carbon or chlorinated hydrocarbon solvent so that one
mole'of'the monomer unit in the resulting polymer becomes
containing 0.01 mole or less of ethylené unit.  Further,

in JP-B;64—6211; there is éroposed a process for



propylene together with a very smal | amount of ethylene in the presence of
a coordination catalyst and a hydro- carbon or chlorinated hydrocarbon

- sol vené.:so that one nole of the nmononmer unit in the resulting polyner
becones containing 0.01 nol-e or | ess of ethylene unit. Further, in
JP-B-64-6211, there is proposed a process For . -3- producing a

| | d chi whi ch f eedi
o opyl ent. £ 0GRRERHS, o0 PENYRECRYIRRE § %%%'ﬁéﬁeﬁ@' BREBChBRer 1 zati on
t ' t al yist t d
Y Tt um 1 c ROHERE S BALE GyIREATEEn S SPRAAd, EHOPRLPREn BIAE i th an
organoal um 0BT %ﬁ”gmo%tth%rf 8t gq&‘i%h' ”Qn&%eﬁtk‘igﬂ‘é%ﬁlzBE?GHCt by a

treat nent u3|ng orm ng agen

or ganoal uni ”“’Eg“s‘%’éﬁ?so ne’ a tc% 'I?%tt E%h@g.st::;hﬁeb‘fmaheb&?‘&ﬂbgihﬂﬁn% a

conbi nation théreo ul tirn cones to have an ethyl ene

content of 0. krohdd¥ondy a0 HEaﬁfﬁ&%Qﬁﬁchi riae p%eﬁgzgd b E@dhélﬁbODOSGd a

process for producing a biaxia riented pol ypropyl ene | mexcel'lent in
transparency, tSttahnfiRes &eaﬂ%clhmeer QS icht aﬁce:gﬁnealmﬂlmuﬁobmpanmaene of

whi ch ethyl ene content is 0.1-2% by nole and.isotacticity is in
and further activating the  reduced product by a treatment
using a complex-forming agent, a treatment using an
organoaluminum compound, a ereatment 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 film excel%ent in transparency, stiffness
and impact resistance by using a polypropylene of which
ethylene content is 0.1-2% by mole and isotacticity is irn
a spécified range.

Such processes, however, give no good result
beceuse copolymerization of only a small amount of
ethylene causes a great deterioration in stereo-
specificity, a drop in_stiffnese and the troubles of
stickiness, although stretching properties may be
improved by these processes to a small extent.

As a method for improving the processing
characteristics of the homopolymer, JP-A-61-23607 has
proposed a method of using a composition prepared by
mixing tegether two propylene homopolymers different_in

stereospecificity. Although processability may be



a specified range. Such processes, however, give no good result because
copol ynerization of only a small anpbunt of ethylene causes a great .
deterioration in stereo- specificity, a drop in stiffness and the troubl es
of stickiness, although stretching properties may be inproved by these
processes to a small extent. As a met hod=f 8r =i nprovi ng the processing

h f th I - A- 6 h
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boi 11 ng, hept ang-Jnsaliill Getls lexakiiblic faﬂagmﬁ "hgPLenB0i400 QuEe due to

whi ch the stiffness o e€ne 1Is sacrifice aracteristic

feature of theg% H%'XE?Eh t§§§5ecg@ng£ogeoegblpbtgdggnddﬁgrgge&hiag

probl em of sti ness ari ses have been nentioned above any of these
the stiffness of polypropylene is sacrificed, the

characteristic feature of the homopolymer itself cannot
be exhibited and further the problem of stickiness
arises.

As have_been.menfioned above, any of these
prior methods-are unsatisfactory from the viewpoint of
obtaining a biaxially oriented polypropylene exhibiting
excellent stiffness and dimensional stability simultane-
ously while maintaining a good stretchability.

The object of the present invention is to
pro%ide a novel a-olefin polymer capable of solving the
above-mentioned problems of prior art, an a-olefin
polymerizing catalyst for obtaining such a polymer and a
process for producing said a-olefin polymer, and further
provide a polypropylene for use in the production of
biaxially oriented film capable of giving, when subjected
to a stretching processing, a biaxially oriented film
excellent in stiffness and dimensional stability, and a

biaxially oriented film obtained from said polypropylene.

SUMMARY OF THE INVENTION
In view of the above, the present inventors

have conducted extensive studies to find that a



prior methods are unsatisfactory fromthe viewoint of obtaining a

bi axially oriented polypropyl ene exhibiting excellent stiffness and

di mensifonal fstability sinultane- ously while naintaining a good
stretchability. The object -of the present invention is to provide a novel
a-ol efin polyner capable of solving the above-nentioned problens of prior
art, an [err]-olefin polynerizing catalyst for obtaining such a polyner and
a process for producing said [err]-olefin potymer, and further provide a
pol ypropyl ene for use in the production of biaxially oriented film capable
of giving, whaelymertlene for aseetiohithe presassiog of Biaxiatly orient ed
filmexcellent in stiffness and di mensional stability, and a biaxially
oriented fil mypentad ﬁkbm@@@%|%w%e.wmwme@§e%HE°l RVENTI ON | n
view of the above, the present inventors have condycted extensive studies
to find that #tretafing | REACKSAEHE faorb%?éféqﬁrm Wé%?i‘gﬁ‘ of biaxially

o bi axial |y OO FRSEHAYY A SRR ARk ALREes oty SR anal |

stability whi lw%irleet arie iar}&i%gg%q%osotc{ esttcipe bc'h'a']:;[fia. %,n c%% %l%t %bQ%‘in@él by
using a polypropylene produced with a specified catalyst
system, said polypropylene being characterized in that
the 20°C xylene-soluble fraction content (referred to as
*CXS"; unit: % by weight) of the polypropylene is in a
specified range, the 20°C xylene-soluble fraction content
and 105°C xylene-insoluble fraction content (referred to
as "XIS"; unit: % by weight) of the polypropylene are in
a specified relation, the polypropylene has a-specified
complex elastic modulﬁs in a specified temperature range,
and melt flow rate (referred to as "MFR"; unit: g/10
minutes) of the poly?ropylene is in a specified range.
Based on this finding, the present invention has been
accomplished.

Thus, the present invention relates to an
a-olefin polymer obtained by polymerizing an a-olefin
having 3 or more carbon atoms, said a-olefin polymer
being characterized in ﬁhat intrinsic viscosity [n] of
the polymer is not lower than 0.5 and not higher than 10
and the 20°C xylene-soluble fraction content (CXS, % by
weight) and 105°C xylene-insoluble fraction content (XIS,
% by weight) of the polyme; are related to each other

~according to the following formula:



usi ng a pol ypropyl ene produced with a specified catal yst system said

pol ypropyl ene being characterized in that the 20[err]C xyl ene-sol ubl e
fraction corftent (referred to as "CXS"; unit: % by weight) of the

pol ypropylene is in a specified range, the 20[err] C xyl ene-sol uble fraction
content and | 05[err] C xyl ene-insoluble fraction content (referred to as
"XI'S"; unit: % by weight) of the polypropyfene are in a specified relation,
t he pol ypropyl ene has a specified conmplex elastic nodulus in a specified
tenperature range, and nelt X5 § of 'Q(}éfér'?ee"'c?xt% as "MFR"; unit: g/10

m nutes) of the polypropylene is in a specified range. Based on this

finding, th ' i has b li.sh Th
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characterized. ?ﬁaf’%%g'i n?lll’}?néxl"%&\gﬁgc’o%‘ﬁrﬁ%l[?ﬂ adlfs‘{ iﬁaelpaotloéysrretirdqiag n)c/)t | ower ’

than 0.5 and j g 4 |_ubl & ti

content (xS, BPBYPEIPEHESETECE R H T e e O S et

(XIS, % by wei g?ién{?édtfﬂl?g%a/ﬂféfﬁﬁg AU LR GRF T IR L HE O ) o L O

the follow ng fornul
(3):
(1) ~ 20°C xylene-soluble fraction content (CXS) of

the polypropylene is 3.5% by weight or below,

(2) 20°C xylene-soluble fraction content (CXS) and |
105°C xylene-insoluble fraction content (XIS, % by
weight) of the polypropylene are related to each other
according to the following formula:

XIS < 70.00 -~ 3.64CXsS,
and !

{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.

The present invention further relates to the
above~specified polypropylene for use in production of
biaxially oriented film which shows a complex elastic
modulus of 1 x 10° dynes/cm? in the temperature range of
from 134 to 152°C when a vibration of 110 Hz is applied
thereto. |
The present invention further relates to the
. above-specified polypropylene for use in pioduction'of
biaxially oriented film; wherein said polypropyléne.for
use in prbduction offbia#ially oriented film is a - |

polypropylene produced by carrying out a polymerization



XIS [err] 70.00 - 3.64CXS provided that CXS is not snaller than 0 and not
greater_ than 15. The present invention also relates to a pol ypropylene for
use iin‘the pgroduction of biaxially oriented filmsatisfying the follow ng
conditions (1) to (3): (1) - 20[err]C xylene-soluble fraction content
(CXS) of the polypropylene is 3.5% by wet ght- or bel ow, (2) 20[err] C

xyl ene-sol ubl e fraction content (CXS) and 105[ ERR] C xyl ene-i nsol ubl e
fracti on cont eifaqbic by thhewisghtof af cefalystysyspemesengistiagaréd to
each other according to the followng formula: XIS [ERR] 70.00 - 3. 64CXS,
and (3) mel t flPw r atte SONER) catadystpSompeapRtefENER1IR3Berr]Cis in the
range of fromO0.5 tg 10.0 g/ 10 m nutes. The present invention further

rel ates to t h&eRRA-Wpe Giftedd Wl PaLogPReABYf GLeGEEORNARPBRAYEI on of
biaxially oriented fi]Jmwhich shows a conplex elastic nmodulus of 1 x

10[ err] dynesF%“T%ﬁqﬁJiQ§ &5 SOBPENPRN§e of from 134 to 152[err]C

when a vibration g{ 110 Hz is appl,ied_thereto. Tae grﬁsent i nvention
further relates ti&)the AoPESETCEFFEI P LOBPEIPFen8™ or use in production

o et S o SR LG8 Mekgthane Tor e

Next, the present invention is explained more
concretely.

The a-olefin polymer of the present invention
is a polymer prepared by polymerizing an a~olefin having
3 or more carbon atoms. Specific examples of the usable
a-olefins include straight chain monoolefins such.as
propylene, butene-l1l, pentene-l, hexene-l, heptene-1,
octene-1, decene-1 and the like; branched chain mono-
olefins such as 3-methylbutene-1, 3-methylpehtene—1,
4—méthylpentene-l and the like; vinylcyclohexane; and the
like. These a-olefins may be used either in the form of
a2 single compound or in the form of a combination or two
or more compounds. Of these a-olefins, propylene and
butene-~1 are preferable as monomers of homopolymeriza-~
tion, and olefin mixtures constituted mainly of propylene
or butene-1 are preferable as monomers of copolymer-
ization, and particularly preferred are the use of
propylene for homopolymerization and the use of an olefin
mixture constituted mainly of propylene for copolymeiiza-
tion. 1In the copolymerization of the present invention,
two or more kinds of olefins selected from ethylene and

the above-mentioned a-olefins can be mixed into the



pol ypropyl ene produced by carrying out a polynerization -7- reaction by
t he use, of a catalyst system consisting of: (A) a solid catal yst
conponent coht ai ni ng magnesi um titanium hal ogen and el ectron donative
conpound as essential conponents, (B) an organoal um num conpound, and
(O an el ectron donative conpound. Nexg,.the present invention is
expl ai ned nore concretely. The [err]-olefin polynmer of the present

invention is mopomgRer ptepar&lsdypdEs WK itd e rslid dafpourddy ingr iher
nore carbon atons. Specific exanples of the usable [err]-olefins include
strai ght chai nangnanketipatéed chomds pimgdddingy dod prgated phrmye-and
hexene-1, heptene-1, octene-1, decene-1 and the |ike; branched chain nono-
ol efi ns such asn8endtggtéedtebends Sorrethe/ |qupdlgmedizatimet hylXHdetEme-1 and
the Iike; vinylcycl ohexane; and the |ike. These a-olefins may be used

ei ther in thebflock cbpalynenizatiompoimdvtich rthehepdlgmenifzatimiiishat i on or
two or nore conpounds. O these [err]-olefins, propylene and butene-1 are
preferabl e asCABROAEr Qubf LhoRERPT MITe Stagem camdkiethe praaticad

constituted mainly of propyl ene
easily.

The a-olefin polymer of the present invention
has an intrinsic viscosity [n] of not lower than 0.5 and
not higher than 10, preferably not lower than 0.7 and not
higher than 8.0, as measured in tetralin solvent at
135¢cC.

The present invention further relates to a
Biaxially oriented film produced by subjecting these
polypropylenes for use in prodﬁction of biaxially
oriented film to a stretching processing.

The first characteristic.feature ol the
polypropylene obtained according to the present invention
consists in that it shows a gbod stretchability at the
time of forming a film. 1Its second characteristic
feature is that the biaxially oriented film obtained by
forming the polypropylene into a film is excellent in
stiffness and dimensional stability. A more concrete
explanation of the present invention will be presented
below. _

The polypropylene for production of biakially
oriented film according to the present invention contains
a specified content of 20°C xyléne—soluble fraction

(CXS). ‘The 20°C_xylené-soluble fraction (CXS) éontent of



or butene-1 are preferable as nononers of copolyner- ization, and
particularly preferred are the use of propylene for honopol ynerizati on and
the use of an olefin mxture constituted nmainly of propylene for
copolyneriza- tion. In the-copolynerization of the present invention, two
or nore kinds of olefins selected fron1et§y|ene and the above- nentloned
‘[err]-olefins can be m xed into the - 8- nononer. It is also possible to

use the compaiyy éF%%é?bé§¥ qga@uggtﬁé,Q@&@gtlaglqgg|g @Qafugabeg di enes
S r

and nonconjugated e copol y i zati on. A hetero- bl ock

copol ymer i zat3 of i gy Wi Shd r&5?1': PQISETE faing ifud# hiex ?a-elfe&dbmyt 2i.6%t by or nore
stages can al so be “practi ced eaS|Iy The [err]-olefin polynmer of the

present invenid ghtasr Aeddt I iMBioxsy icoaenty dfnjthef peaypropgienkan 0.5 and
not higher than 10, preferably not |ower than 0.7 and not higher than 8.0,

as neasured igkdeddsl3 5 By andighit 1 INevilakially préeeted fvémt i on further
relates to a biaxially oriented film produced by subjecting these

pol ypr opyl enesbiained ethergfmsncts dm fiefr inimxinlsti fdnesst eddf i Imto a
stretchi ng processing.
dimensional stability.
Next, in the polypropylene of the present
invention, the 20°C xylene-soluble fraction (CXS) content
and the 105°C xylene-insoluble fraction (XIS) content are
related to each other according to the following formula:
XIS < 70.00 - 3.64CXs,

preferably acéording to the following formula:
XIS s 63.64 - 3.64CXs,

further preferably according to the following formula:
XIS < 57.28 ~ 3.64CXs,

and particularly preferably according to the following

formula:

20.00 - 3.64CXS < XIS < 57.28 - 3.64CX%S.

If the above-specified condition is not satisfied, a
polypropylene for use in production of biaxially oriented
film which can give, when subjected.to a stretching
processing, a biaxially oriented film simultaneously
exhibiting excellent stiffness and dimensional stability
while retalnlng a good stretchability cannot be obtained.

In the present invention, the content of 20 c
xylehe-soluble fraction (CXS, % by welght) is determined
by dissolving 1 g of polymer powder in 200 ml of boiling

xylene, ‘slowly coollng the resulting solutlon to 50°C,



The first characteristic feature of the pol ypropyl ene obtained according to
the present invention consists in that it shows a good stretchability at
the tine of forming afilm Its second characteristic feature is that the
biaxially oriented filmobtained by form ng the pol ypropylene into a film
Is excellent in stiffness and di mensi orallOstability. A nore concrete

expl anation of the present invention will be presented bel ow. The

pol ypr opyl enesthksequeniuly i o lifndithe aidlynthare fuatthieiz hmoaddSiCdiwig-h o t he
present invention contains a specified content of 20[err] C xyl ene-sol uble
fracti on (CXSjtimnngofhkilg Cippiave-idolioblice magaron aldrFingorithent of

-9- said polypropylene is 3.5% by weight or |ess, preferably 3.0% by wei ght
or |less, and $UYHRN prefetiags 2O 2O \fomiyhougs | &idtemingxoidh it of

t he pol ypropyl ene exceeds,  3.5% by weight, the biaxially oriented film

obt ai ned t herdPtFed | PRISMSH iSVaRqiatiass offd iemdiedtai=mgig ty.

o1 ene- Sol ubl ELFVERTE 4Ry, W CRAL IR A Ol 5o BIHFC B HRGHEThs o ubl e
fraction (>“5%ré§23£2? égéarecovering the fraction soluble in 20°C
xylene.

In the present invention, the content of 105°C
xylene-insoluble fraction (XIS, % by weight) is deterx-
mined according to the method mentioned in the paper of
Kakugo et al. [Macromolecules, 21, 314-319 (1988)],
namely by dissolving a polymer powder in 135°C xylene,
throwing sea sand thereinto, cooling the mixture to 20°C,
again heating the mixture, and measuring the weight (%)
of the fraction which is not eitracted at 105°C but
extracted at 105-135°C.

CXS of the a-olefin polymer of the invention is
not less than.O and not ﬁore than 15% by weight, and
preferably not less than 0.1% by weight and not more than
12% by weight. '

Melt flow rate (MFR) at 230°C of the polypropy-
lene of the present invention is from 0.5 to lO.Q g/10
minutes and preferably from 1.0 to 8.0 g/10 minutes. MFR
is a ﬁarameter representing the avérage molecular weight
of a poljmer, and its greater value means a lower average
molecular weight. Additionally saying, a polypropylene
of-which.MFR is 0.5 has [n] of 2.7-3.4, and a polypropy-

lene of which MFR is 10.0 has [n] of 1.4-2.0. If MFR of



related to each other according to the following fornmula: XIS [err] 70.00 -
3.64CXS, preferably according to the followng fornula: XIS [err] 63.64 -
3.64CX%, fufther preferably according to the following formula: XIS [err]
57.28 - 3.64CXS, and particularly preferably according to the foll ow ng
formula: 20.00 - 3.64CXS [err] XIS [err]_ 4. 28 - 3.64CXS, If the
above-specified condition is not satisfied,” a polypropylene for use in
production of bjiaxi ' L | | C Y : jected to a
stretching pr O%’%gg%#@?ﬁ;g%g%%é oﬁ%ﬁrﬁﬁ ! | rﬁsﬁ %ﬁqga}ﬁreléﬁ‘g% exhi biting
excel | ent stiffpesscradi i £7Nss NGt GoGD! | 11y Wi |38 Nekairnih@na téeod
stretchability cannot be obtained. IT the present invention, the content of
20[ err] C xyl engopet UbiRi t! aEi bR Npfépgert Y MRl Hhime ic¥ @afteibad iRy
dissolving 1 g of polynmer powder in 200 m of boiling xylene, slowy
cooling the regsgttgsgdsol ution to 50[err]C, - 10 - subsequently cooling
the solution further to 20[errJ]C with stirring while dipping it inice

wat er, allow ng the sol urhothé opslepropmyleid ayff |thd presdmuinvehitlibari ng
of f the

it is further desired that the temperature at which the
polypropylene shows a complex elastic modulus of 1 x 105.
dynes/cm? when a vibration of 110 Hz is applied thereto is
in the range of 134-152°C and preferably in the range of
137-145°C, from the viewpoint of obtaining a biaxially
oriented film of the present invention well balanced
between stretchability, stiffness and dimensional
stability.

A biaxialiy oriented polypropylene film of the
present invention can be produced, for example, according
to the following method. As the catalyst system used for
the production of the polypropylene for biaxially
oriented film, a catalyst system consisting of (A) a
solid catalyst component containing magnesium, titanium,
halogen and an eleétron donative compound as essential
compeonents, (B) an organcaluminum compound and (C) an
electron donative component is preferably used.

(a) Solid catalyst component (A)

As the solid catalyst component (A) of the
present invention containing magnesium, titanium, halogen
‘and an electron donative cOmpduhd as essential.
components, those generally Called'titanium;magnesium

complei catalysts can be dséd@_ Such solid catalyst



deposited pol yner, evaporating off the xylene fromthe filtrate, drying the
resi due at 70[err] C under a reduced pressure, and recovering the fraction
solublé in 20[err]C xylene. In the present invention, the content of
105[err] C xyl ene-insoluble fraction (XIS, %by weight) is deter- m ned
~according to the nethod nentioned in the jpaper of Kakugo et al.

[ Macronol ecul es, 21, 314-319 (1988)], nanely by dissolving a polyner powder

in 135[err] C o nt h(mn/i En SBE S ALY Ndcht il ¢ Hehef ol Dewilray t O
20[err] C, again heating the m xture, and neasuring the weight (% of the
fracti on whi chagfesbimexbmpeind, atid4roi @i r¢dmpniind xérnd @ledt taton
105-135[err] C. CXS of the a-olefin polyner of the invention is not |ess
than 0 and nofomative heompdinhdymuenglly. and preferably not |ess than 0.1%
by wei ght and not nore than 12% by weight. Melt flowrate (MFR) at
230[ err] C of the pol yprapythé enitaiivhecqmpeserd usedniamrthss synghexis t o
10.0 ¢g/10 mnutes and preferably from1.0 to 8.0 g/10 mnutes. MFRis a
par anet er reppfssolidgcatelystrcoppoment u(Ay, vidy example pdiharer, and its
greater value neans a |ower average nol ecul ar weight. Additionally saying,
a pol ypropy! ehttanivni comprnds vepresanted by the-fpliowing F9E3AK opy-
| ene of which MFR js 10.0 has [n] of 1.4-2.0. If MR of
formula:
T (OR').Xioy
wheiein R! represents a hydrocarbon group having 1-20
carbon atoms, X represents a halogen atom, and a
represents a number satisfying 0 < a £ 4, can be referred
to. More specifically, titanium tetrahalide compounds
such as titanium tetrachloride, titanium tetrabromide,
titanium tetraiodide and the like, alkoxytitanium
trihalide compounds such as methoxytitanium trichloride, -
ethorytitanium trichloride, butoxytitanium trichloride,
phenoxytitanium trichloride, ethoxytitanium tribromide
and the like, dialkoxytitanium dihalide compounds such as
dimethoxytitanium dichloride, diethoxytitanium
dichloride, dibutoxytitanium dichloride, diphenoxy-
titanium dichloride, diethoxytitanium dibromide and the
like, trialkothitanium halide compounds such a's
trimethoxytitanium chloride, triethoxytitanium chloride,
tributoxytitanium chloride, triphenoxytitanium chloride,
triethoxytitanium bromide and the like, and tetraalkoxy-
titanium compounds such as tetramethoxytitanium,

tetraéthoxytitanium, tetrabutoxy—titanium,'tetraphenoxy-

titaniuﬁ and the like can be referred'to. These titanium



sai d pol ypropyl ene is higher than the upper linmt, stretchability is not
good. If MFRis lower than the lower limt, flom/property at the tine of
extrusifon i $ not good. In the polypropylene of the present invention, it is
further desired that the tenperature at mhlch t he pol ypropyl ene shoms a
conplex elastic nodulus of 1 x 10[err] ngflcn{err] when a vibration of
110 Hz is applied thereto is in the range of 134-152[err]C and preferably

in the range ofcohpbubdl aakl e hsed éb@né{i-ew%mé fbopdBididithqa di axi al 'y
oriented filmof the present invention well bal anced between

stretchabi | ity conipouhaess andtHemesshossl a&hﬂ:bttllté Yof Acvd a0t aldse or i ent ed
pol ypropyl ene filmof the present invention can be produced, for exanple,

accordi ng to tkenpounds.ngraethed, £§ dbeiced Al viséses ysitamiime cdmpourids
production of the polypropylene for biaxially oriented film a catal yst
system consi st may bk GQApdaafobrddidtalystwiohponeydracatmomiory nmagnesi um
titanium hal ogen and an el ectron donative conpound as essenti al
conponent s, (Bhadegengirdahydirngarbonpoompoumd ¢X)th Bllext ron donative
conponent is preferably used. (a) Solid catalyst conponent (A) As the solid
catal yst conmponent (A) ofSt fbe magnesium compound used in the synthesis
of solid catalyst component (&), the reductive magnesium
compounds and non-reductive magnesium compounds having a
magnesium-carbon bond or a magnesium-hydrogen bond can be
used. Specific examples of the reductive magnesium
compound include dimethylmagnesium, diethylmagnesium,
dipropylmagneéium, dibutylmagnesium,.dihéxylmagnesium,
butylethylmagnesium, ethylmaghesium chloride, butyl-
magnesium 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
orgénoaluminum compound. On the other hand, specific
examples of the non-reductive magnesium compounds include
magnesium dihalide compounds such as magnesium
dichloride, magnesium dibromide, magnesium diiodide and
the like; alkoxymagnesium halide compounds such as
methoxymagnesium chloride, ethoxymagnesium chloride,
butoxymagnesium chloride, iéopropoxymagnesium chloride,
phenoxymagnesium chloride and the like; dialkoxymagnesium
compbunds such as diethoxymégnesium, dibutoxymagnésium,
diisppropoxjmagnesiﬁm, diphenqumagnesium and the like;

and magnesium carboxylates such as magnesium laurate,



present invention containing nagnesium titanium halogen and an electron
donative conmpound as essenti al conponents, those generally called

titanium megnesi um conpl ex catal ysts can be used. Such solid catalyst -
12 - conponent (A) can be ebtained by contacting the follow ng nmagnesi um
conmpound, titani um conpound and el ectron qgnative conmpound nutually. As the
titani um conpound used for the synthesis %)'Eolid cat al yst conponent (A,

for exanpl e’(t r%:st]i?x{xl'egg‘?g eg;‘%‘?& LE0" £HENL €0r PYaddierd @) | o4 diohgiener al

formula: Ti wherein err] represents a hydrocarbon

group havi ng }h%gcggggoﬂaaégggu%X?é@g§§§§Pg$¥?b%aéCan &bgdn and a

represents a nunber satls e referred to. Mire

speci fically, JhtgRigeheErahahi f8q60EPRE NHRgReE R Scéhp@ihdinaccording
tetrachloride, “titaniumtetrabromde, titaniumtetrai odide and the |i ke,

al koxytitani uggt b RabldeneeABaUBEEnEHCHrasi s Xyt i denthen timehddri de,
ethorytitaniumtrichloride, butoxytitaniumtrichloride, phenoxytitanium

trichloride, %tr@géﬂaitﬁ.éﬂi B thebsolidecandlyse tomponenal koxytitani um
di hal i de conmpounds such as

As the electron donative compound used in the
synthesis of solid catalyst component (A), oxygen-
containing electron donative compounds such as aléohols,
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 ¢ompounds, esters of organic and
inorganic acids and ethers are preferred.

As the ester of organic acid, esters of mono-
and polf-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 methyl
acetate, ethyl acetate, phenyl acetate, methyl |
propionate, ethyl propionaté, ethyl butyrate, ethyl
valerate, methyl acrylate, ethyl acrylate; methyl
methécrylate, ethyl benzoate, butyl benzoate, methyl
toluate, ethyl'toluate,_ethyl anisate, diethyl succinate,
dibutyl éucéinate, diethyl_malonate, dibutyl malonate,

dimethyl maleate, dibutyl maleate, diethyl itaconate,



di met hoxytitani um dichloride, diethoxytitaniumdichloride, dibutoxytitanium
di chl ori de, diphenoxy- titaniumdichloride, diethoxytitaniumdibrom de and
the like, twxial koxytitani um halide conpounds such as trimnmethoxytitani um
chloride, triethoxytitaniumchloride, tributoxytitaniumchloride,
triphenoxytitaniumchloride, triethoxytjtahiumbronde and the like, and
tetraal koxy- titani um conpounds such as tetranethoxytitani um

tetraet hoxyti Gabudl GehedRHtEXYmbhbefhy N phehd PREED XimethyBNIi UM and the
| i ke can be referréd to. These titanium -13- conpounds may be used

either in theghehagted mefBy® SEAPPUPHtRALlALe | N@iéetiyl Ophthalatey e of two
or nore conpounds. Further, If desired, these titanium conpounds may be

used after dildit-noprepil phbxdleca; bepisspheppuepietiealdyel odividmtphpound
or the like. As the magnesi um conpound used I'-n the synthesis of solid

catal yst conpphehledk, tiiésobdteli phthalaes| udi<nrpouynllspkiia have y educt i ve
magnesi um conpounds havi ng a nmagnesi um car bon bond or a magnesi um hydrogen
bond can be usliégheSydcphtbadatepand thet hékeeducti ve magnesi um conpound

i ncl ude di met hyl magnesi um di et hyl magnesi um di pr opyl nagnesi um

di but yl magnesi um di hexpsntheeesbars of inorganic acid, the silicon

compounds represented by the following general formula:
Rani ( OR: )4-::.

wherein R? represents a hydrocarbon group having 1-20
carbon atoms or a hydrogen atom, R® represents a
hydiocarbon group having 1-20 carbon atoms, and n
represents a number satisfying 0 £ n < 4, can be used
preferably. Spécific exaﬁples of said silicon compound
include tetramethoxysilane, tetraethoxysilane,
tetiabutoxysilane, tetrdphenoxysilane, methyltrimethoxy-
silane, ethyltrimethoxysilane, butylfrimethoxySilane,
isobutyltrimethoxysilane, t-butyltrimethoxysilane,
isopropyltrimethoxysilane, cyclohexyltrimethoxysilane,
phenyltrimethoxysilane, vinyltrimethoxysilane, dimethyl-
dimethoxysilane, diethyldimethoxysilane, dipropyl-
diﬁethoxysilane, p:opylmethyldimethoxysilane,
diisoprdpyldimethoxysilahe, dibutyldimethoxysilane,
diisobutyldimethoxysilane, di-t-butyldimethoxysilane,
butylmethyldimethoxysilane, butylethyldimethoxysilane,
t-butylmethyldimethoxysilane, hexylmethyldimethoxysilane,
hexjiethyldimethoxysilane,'dodecylmethyldimethoxysilane,

dicycloéentyldimethoxysilane, cyclopentylmethyl-



but yl et hyl magnesi um et hyl magnesi um chl ori de, butyl- magnesi um chl ori de,

hexyl magnesi um chl ori de, butyl et hoxymagnesi um butyl magnesi um hydri de and
the IiKe. If desired, these reductive magnesi um conpounds nmay be used in
the formof a conplex conpound with an organoal umi num conpound. On the

ot her hand, specific exanples of the non-reductive magnesi um conpounds

i ncl ude magnesi um di hal i de conpounds such “a&s magnesi um di chl ori de,

magnesi um di br oy | um di i odi 1 jk8s: EERgnesi um

hal i de corrpoun(gisﬂ‘%ﬁ% %ﬁé%%bx%%e%&ﬁ%%ﬁlﬁ%ﬁ og%}rragrfesi um
chloride, buto gf§ﬁg§% $%%g' ey JHRONES 11i4Sbutyvl -
phenoxynmagnesi %#n chi or |%i;1§a téggﬁﬁlie; I"a lyoxyn‘b‘lg?f{ad;hir8 m c}:g’rrrﬁounéls Ysuch as
di et hoxymagnes ' r@fé' Y quq@xw' ilane,

di phenpxynagne%%%&rr?}g%%%ﬁiegﬁge; airﬁerrrgddjnlegﬁjm ar boxyl atﬂ_ey;glsuch as
magnesi um | aur@f &yclohexyrd imdBBMePd A e ol oy Intarlyike. |f desired,

sai d non- reducti've magnesi um conpound may be a conpound “synt hesi zed from a
reducti ve. magneshéettheopPDLEe ACERE XEHk 1k tth KDk tRsRedd lairidier previ ously

or at the tine of preparation of the solid catal yst conponent. As the

el ectron donat¢yel cloepplisbpisesyidindtthoxy-silane, cyclohexylisobutyl-
dimethoxysilane, cyclohexyl-t-butyldimethoxysilane,
diphenyldimethoxysilane, phenylmethyl-dimethoxysilane,
vinylmethyldimethoxysilane, methyltriethoxy-silane,
ethyltriethéxysilane; butyltriethoxysilane,
isobutyltriethoxysilane, t-butyltriethoxysilane,
isopropyltriethoxysilane, cyclohexyltriethoxysilane,
phenyltriethoxysilane, vinyltriethoxysilane,
dimethyldiethoxysilane, diethyldiethoxysilane,
dipropyldiethoxysilane; propylmethyldiethoxysilane,
diisopropyldiethoxysilane, dibutyldiethokysilaﬁe,
diisobutyldiethoxysiléne, di-t-butyldiethoxysilane,
butylmethyldiethoxysilane, butylethyldiethoxysilane,
t-butylmethyldiethoxysilane, hexylmethyldiethoxysilane,
hexylethyldiethoxysilane,_dodecylmethyldiethoxysilané,
dicyclopentyldiethoxysilane, dicyclohexyldiethoxysilaﬁe,
cyclohexylmethyldiethoxysilane, cyclohexylethyldiethoxy-
silane; diphenyldiethoxysilane, phenylmethyldiethoxy-
silane, vinylmethyldiethoxysilane, ethyltriisopropoxy-
silahe, vinyltributoxysilane, phenyltri-t-butoxysilane,'
2-norbornanétrimethoxysiiane, 2-norbornanetriethoxy—
silane, 2—norborﬁanemethyldimethéxysilane, |

trimethylphenoxysilane, methyltriallylogysilane, and the



synthesis of solid catal yst conponent (A), oxygen- containing electron
donati ve ¢onpounds such as al cohols, phenols, ketones, al dehydes,
carboxylic dcids, esters of organic and inorganic acids, ethers, acid

am des, acid anhydrides and-the |ike; nitrogen-containing electron donative
conmpounds such as ammoni a, am nes, nitril @3, -i socyanates and the |ike; etc.
can be referred to. O these electron donative conpounds, esters of organic
and inorgani c hikels and ethers are preferred. As the ester of organic acid,
esters of nono- and pol y-carboxylic acids can be used preferably, of which
exanpl es include esters &% the mthens caheodilalikyicetberesompoustsolsarahni ¢
carboxylic acids, esters of alicyclic carboxylic acids and esters of

aromati c car boxy| thoseixrpregmntdd Py thepifed lowdngoteacsade fiopmudast at e,

et hyl acetate, phenyl acetate, methyl propionate, ethyl propionate, ethyl
butyrate, ethyl valerate, nmethyl acrylate, ethyl acrylate, methyl

met hacryl ate, ethyl benzoate, butylRbenzoate, nethyl toluate, ethyl

toluate, ethyl anisate, Qiethél suckinate, di butyl succinate, diethyl

mal onate, di butyl mal ondt €, —d ﬁgt“hy/:f TrefatreORdi butyl mal eate, diethyl

I taconat e, - 15 - RS

wherein R* to R’ each represents linear or branched alkyl
group having 1-20 carbon atoms, alicyclic group, aryl
group, alkylaryl group or arylalkyl group, provided that
R* to R’ may be identical with or different from one
another and each of R' and R® 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
ethér, dineopentyl ether, dihexyl ether, dioctyl ether,
methyl butyl ether, methyl isoamyl ether, ethyl isobutyl
ether, 2,2-diisobutyl-l,3-dimethoxypropane, 2-isopropyl-
2-isopentyl-1,3-dimethoxypropane, 2,2-bis(cyclohexyl-
methyl)-1,3-dimethoxypropane, 2-isopropyl-~2-3,7-
dimethyloctyl-1,3-dimethoxypropane, 2,2-diisopropyl-l,3-
dimethoxypropane, 2-isopropyl-2-cyclohexylmethyl-1,3-
dimethoxypropane, 2,2-dicyclohexyl-l,3-dimethoxypropane,
2-isoprppyl-2-isobutyl-i,3-dimethoxypropane; 2,2~
diisopropyl-1, 3-dimethoxypropane, 2,2-dipropyl-1,3-
dimethoxyprépane, 2-isopropyl-2-cyclohexyi-i,3-
dimethokypropane, 2;isopropyl-2-cyclopentyi-1}3- :

_dimethoxYprqpane, 2,2-dicyclopentyl-l,3—dimethoxypropane,



di butyl itaconate, nonoethyl phthal ate, dinmethyl phthalate, nethyl ethyl
phthal ate, diethyl phthalate, di-n-propyl phthalate, diisopropyl phthalate,
di -n-butyl phthal ate, diisobutyl phthalate, di-n-octyl phthalate, diphenyl
phthal ate and the like. As the esters of inorganic acid, the silicon
conpounds represented by the foll ow ng gegﬁ%al formula: Rlerr]Si
(OR[err])[err] wherein Rlerr] represents ydr ocar bon group having 1-20

carbon atons o5_ga._. oge N, R3 sent s dr Lhan up having '
1- 20 carbon at%rr@?ggg% g_Eee%#@e}ﬁ%: %ﬁ%}: oeﬁpsreﬂagars}?eyiaglg &?'%erlrg'?( n < 4, can

be used preferably. Specjfi | | o s I Rel.ude
t et r amet hoxysi | ane, tetr%%?§%§§@$¥%ﬁg% .%éﬁggﬁﬁgk?éi g%%&ﬁ%ﬁﬂg, the

t et raphenoxysi S5k | 24 S fH#% A d et hoxysi | ane,
butyl trimet hox%/g??gn_e, ?%‘(L) %% ;ﬁ%?ﬁﬁ %%(%/Sl n?i _ t-etk-):trﬁe{ﬁst ri met hoxysil ane,
i sopropyl trinmethoxysilangs £y€!pbEod Lfd M UYNSIdPMbch solid catalyst
phenyl tri met hoxysil ane, vinyltrinmethoxysil|Tane, dinethyl- di nmethoxysi|lane,

di et hyl di met hoxympbreRe , M SF OPYAmpIE MO S HANE disclosed in JP-B-52-
propyl net hyl di net oxyS|fane, di i sopropyl di net hoxysi | ane,

di but yl di met hoxy$31 anep-Bi-53.0b61 88 di JeiApe g4590, JP-A-55~36203, JP-A-
di -t-butyl di net hoxysi |l ane, butyl net hyl di met hoxysi | ane,
but yl et hyl di nes 6e&«y206 AnEP~A- D163 3060 hydBH AT hBOXlid arli®~A~58-83006,
hexyl met hyl di met hoxysi | ane, hexyl et hyl di net hoxysi | ane,
dodecyl net hyl diPeA0ky21860&, 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
depositing agePt and thereafter treating the reaction
proauct with a titanium compound or a combination of
titanium compound and electron donative compound;
(2)  a method of treating a solid magnesium compound
or a complex compound consisting of a solid magnesium
compound and an electron donative compound with a
titanium compound or a combination of titanium compound
and electron donative compound;
(3) a method of reacting a liquid magnesium
compound with a liquid titanium cémpound 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



di cycl opent yl di met hoxysi | ane, cycl opentyl net hyl - - 16 - di nmet hoxysil ane,
cycl opentyl et hyl di met hoxysi | ane, cycl opentyli sopropyl di met hoxysi |l ane,

cycl opéntyl i*sobut yl - di net hoxysi | ane, cycl opentyl -t-butyl di net hoxysi | ane,
di cycl ohexyl di met hoxysi | ane; cycl ohexyl net hyl - di met hoxysi | ane,

cycl ohexyl et hyl di net hoxysi | ane, cyclohexyh?sgpropyldinethoxy-silane,

cycl ohexyl i sobutyl - di met hoxysil ane, cycl ohexyl -t-butyl di net hoxysi |l ane,

di phenyl di met hexiiSbhred Sor R EBHEEIdondidFelh@rttion2@8native compound
vi nyl met hyl di met hoxysi | ane, nmethyltriethoxy-silane, ethyltriethoxysil ane,

butyl tri et hoxyshd aferan SePWomgdurRe;hoxysi l ane, t-butyltriethoxysilane,
| sopropyl triethoxysilane, cyclohexyltriethoxysilane, phenyltriethoxysilane,

vinyltriethoxysil ggp, digmideHst &if @aaudiage andiadliddydydiielahe s idonpdund
di propyl di et hoxysi | ane, propyl net hyl di et hoxysi | ane,
di i sopr opyl di ewirkyan | ags nahdgtied idine idompyainida 3@ .chdialss Gauigyladide theagesitd ane,
di -t-butyl di et hoxysil ane, butyl nmet hyl di et hoxysi | ane,
but yl et hyl di etdwxtsts | hides itn ey Ipretsienlcdi etfhaxy sicgandc silicon
hexyl met hyl di et hoxysi | ane, hexyl et hyl di et hoxysi | ane,
dodecyl net hyl dtenpnydilawiag d Sicilopeondy it ebitesipsial sedid product,
di cycl ohexyl di et hoxysi | ane,

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, dihydrocarbylmagnesium 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
donative compound and a titanium compound;

(7) a method of treating or not treating a
magnasium compound such as a magnesium salt of organic
acid, alkoxymagnesium or the like with a halogenating
agent followed by contacting the magnesium compound with
an electron donative compound and a titanium compound;
and

(8) a method of treating the compound obtained in
(1) to (7) with any one of halogen, halogen compound and
aromatic hydrocarbon.

Among these methods for synthesizing a solid
catalyst, the methods (1) to (5) are preferred, and the
method (5) is particularly preferred.

Although such solid catalyst component (A) can

~ be used in itself alone, it may also be used after



cycl ohexyl met hyl di et hoxysi | ane, cycl ohexyl et hyl di et hoxy- sil ane,
di phenyl di et hoxysi | ane, phenyl net hyl di et hoxy- sil ane, )

vi nyl met hyl di et hoxysi |l ane, ethyltriisopropoxy- silane,

vi nyl tri but oxysil ane, phenyFtri-t-butoxysilane,

2- nor bor nanetri met hoxysi | ane, 2-nor bor nanet2g et hoxy- sil ane,

2- nor bor nanenet hyl di net hoxysi | ane, tri nmet hyl phenoxysi |l ane,

met hyl trial | yl oxmprégnaetianditbe a pordhis -mdtduialAsudhe ast iawoggamie di al kyl
et her conpounds such as those represented by the follow ng general formula:
R4 Rlerr]O - CHpeidés, GrgaftifepolymetRjand |tHy drike wHdr dies iRedr.r] Aso

Rl err] each represents linear or branched al kyl group having 1-20 carbon

atons, alicycli8sagdopprows yingraamic sxidew ity odpGr MEPIaFRPe- gF 0,
provided that Rerr] to Rerr] nmay be identical with or different from one
anot her and eacHi0i-2R;6s rGonpRE e raXideny Ma0sd1he: £IMPRSIFEn OFiGH, MFPbe
referred to. Specific exanples of the ether conpound include diethyl ether,
di propyl et her, S#PiPdpPoAmRATidie akisia pndetther lieagpn Ben&piegredoany|
ether, dineopengg[ ?ige;éigigggglsE%iggﬁiéﬁég¥fge;?Iggfystyrene type,
polyacrylic ester type, polyacrylonitrile type, polyvinyl
chloride type, and polyolefin type of polymers can be
referred to, of which specific examples include
. pelystyrene, styrene-divinylbenzene copolymer, styrene-
n,n’-alkylenedimethacrylamide copolymer, styrene-ethylene
glycol dimethyl methacrylate copolymer, poiyethyl |
acrylate, methyl acrylate-divinylbenzene copolymer, ethyl
acrylate-divinylbenzene copolymer, polymethyl
methacrylate, methyl methacrylate-divinylbenzene
copélymer, polyethyleneglycol dimethyl methacrylate,
polyacrylonitrile, acrylonitrile—divihylbenzene
copolymer, polyvinyl chloride, polyvinylpyrrolidine,
polyvinylpyridine, ethylvinylbenzene-divinylbenzene
copolymer, polyethylene, ethylene-methyl acrylate
copolymer, polypropylene énd the like. |
0Of these poroué materials, Si0O,, Al,0; and
styrene-divinylbenzene copolymer are preferred.
(b) Organoaluminum compound (B)
The organoaluminum compounds which can be used
as component (B) of the present invention are those

having at least one - Al-carbon bond in one molecule.

Typical organoaluminum compounds of the present



met hyl butyl ether, methyl isoanyl ether, ethyl isobutyl ether,
2,2-diisobutyl -1, 3-di met hoxypropane, 2-isopropyl -

2-i sopéntyl *1, 3-di met hoxypr opane, 2, 2-bi s(cycl ohexyl -

met hyl ) - 1, 3- di net hoxypr opane, 2-isopropyl -2-3, 7-

di met hyl oct yl - 1, 3- di net hoxypr opane, 2, 2= #3 sopropyl -1, 3- di net hoxypr opane
2-isopropyl -2-cycl ohexyl net hyl -1, 3- di met hoxypr opane,

2, 2-di cycl ohexfiventioni asehsRppeepRtrd by the following general

2-i sopropyl - 2-i sobutyl -1, 3-di net hoxypr opane, 2, 2-

di i sopropy! - 1£9FBRABEROXYpr opane, 2, 2-di propyl -1, 3- di met hoxypr opane,
2-isopropyl -2-cycl ohexyl -1, 3- di met hoxypr opane,

2-isopropyl -2-cyclopentyl -1, _g3- _di met hoxypr opane,
2;2-dicyc|openty|-1,3-dinethﬁxﬁﬁybpane, - 18 -

2- heptyl -2-pentyl -1, 3-di nmeth rop the like. Anong these el ettron
donati ve conpounds, the estegﬁﬁgﬁﬁéﬁgggggﬁé particularly preferred. As the
met hod for producing such solid catal yst conmponent, for exanple, the

iy 2?22- 32385%%%?%3 ég:%%é, é%é?kﬁe%ﬁ% L é‘%’%‘fﬁal@’é’?’ggg‘ﬁ%’g‘% 58- 83006,

IP- A 01- 218600y Iy 15318508, dEshs >0 B D 90 cehe Gl 1 These

As1a3
nmet hods can be exeﬂp?i?i
' 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 triethylaluminum, triisobutyl-
aluminum, trihexylalumiﬁum and the like, dialkylaluminﬁm
hydrides such as diethylaluminum hydride, diisobutyl-
aluminum hydride and the like, mixtures of a
triélkylaluminum and a dialkylaluminum haiide such as
mixture of triethylaluminum and diethylaluminum chloride,
and alkylalumoxanes such as tetraethyldialumoxane,
tetrabutyldialumoxane and the like.

Of these organocaluminum compounds, preferred
are trialkylaluminums, mixtures of a trialkylaluminum and
a dialkylaluminum halide and alkylalumoxanes, and
particularly'preferred are triethylaluminum, triisdbutyl-
aluminum, mixture of triethylaluminum and diethylaluminum
chloride, and tetraethyldialumoxane.

(C) Electron donative caﬁalyst component (C)
As the eléctfon.donative catalyst component

(C), those satisfying the following conditions are used.



follow ng: (1) a nmethod of reacting a |iquid nmagnesi um conpound or a
conpl ex conpound consi sting of a magnesi um conpound and an el ectron
donative commpound with a depositing agent and thereafter treating the
reaction product with a tit-ani um conpound or a conbination of titani um
conpound and el ectron donative conpound; (2) a nethod of treating a
sol i d magnesi um conpound or a conpl ex coRBound consisting of a solid
magnesi um conpound and an el ectron donative conpound with a titanium
conpound or drmnﬁﬁnanu¢1niefiniRQ%ﬁmﬂﬁ(Rhﬁ@imﬂgwgﬁduékéétFBﬁthHative
conmpound; (3) a nethod of reacting a |iquid magnesi um conpound, with a
liquid titanieheetreoudrnathlve Cafddststc CQPORAGNE| €t)réﬁgﬂﬁﬁggi ¥&tBompound
and thereby depositing a solid titani um conposite conpound; (45 a met hod
of further trekeiakPYermentianesh SHiddlGaehivaitncampeneRf, (R))28f (3) with a
titanium - 19 - conpound or a copbi natjon of electron.donatiée gggpound
and titani um @EHRRAMIINM compeind I B it &d RCLAGeRA 23 8%y PP E nPam

conpound with an, organo nesi um .conpoun [
P an int fhs{gi iscoggty 1] © f%gQng%ég’%gg%rg.&egganhot

higher than 15 and the 20°C xylene soluble fraction (CXS)
content (% by weight) and the 105°C xylene insoluble
(XIS) fraction content (% by weight) of said polymer must

satisfy the following condition:
XIS < 70.00 -3.64CXS

wherein CXS is not smaller than 0 and not greater than
15.

As the electron donative compound serving as
electron donative catalyst component (C) of the present
inveéntion, the electron donative compounds used for
preparation of solid catalyst component (A) can be used.
Of such electron donative compounds, the organic silicon
compounds mentioned below are particularly preferred.

Thus, as said organic silicon compounds, those

represented by the following general formula:
R%.S1i(OR%*);,

wherein R? represents a hydrocarbbn group having 1-20

carbon atoms or a hydrogen atom, R® represents a

hydrocarbon group haviné 1-20 carbon atoms and n
'_?epresents a number satisfying.o £ n < 4, can be reférred

to. | o - .



or the like in the presence of an organic silicon conpound having a Si-O
bond to obtain a solid product, followed by treating said solid product
with af estér conmpound, an ether conmpound and titaniumtetrachloride; (6)
a nethod of nutually contacting and reacting a netal oxide,

~di hydrocar byl magnesi um and a hal ogen- con$#ini ng al cohol to obtain a
product, followed by treating or not treating the product with a

hal ogenating agent and isherigget axhinplesh8rpPsadChryhhiicagi eleshr on
-donative conpound and a fitanium conpound; (7) a " nmethod of treating or

_not treating zofpeuedisUineQNBeuRdteHRBLASXxYsMRENRS HatsabthOkyOIDanes acid,
ral koxymagnesiumor the like with a hal ogenati ng agent followed by

contacting theerrgbetiowy-ealanendtettipRenekosllafne(onathytteomponogdyand a
titani um conpound; and (8) a nmethod of treating the conpound obtained in
(1) to (7) w sHilang,oethyflthimeghoxysidlagen batplupiimetorysibine,
hydr ocar bon. Anong thesé nethods for synthesizing a solid catalyst, the -
met hods (1) tdsebutyletmieehoasysidadet hésoptrbpgltbimeshprysikahear!y
preferred. Al though such solid catal yst conponent (A) can be used in itself
al one, it mayvinydtrdmesboxyf-sédane, dimethyldimethoxysilane,
diethyldimethoxysilane, dipropyldimethoxysilane,
propylmethyldimethoxysilane, dibutyldimethoxysilane,
butylmethyldimethoxysilane, butylethyldimethoxysilane,
hexylmethyldimethoxysilane, hexylethyldimethoxysilane,
dodecylmethyldimethoxysilane, vinylmethyldimethoxysilane,
methyltriethoxysilane, ethyl-triethoxysilane,
butyltriethoxysilane, isobutyltriethoxysilane,
isopropyltriethoxysilane; vinyltriethoxysilane, dimethyl-
diethoxysilane, diethyldiethoxysilane, dipropyldiethoxy-
silane, propylmethyldiethoxysilane, dibutyldiethoxy-
silane, butylmethyldiethoxysilane, butylethyldiethoxy-
silane, hexylmethyldiethoxysilane, hexylethyldiethoxy-
silane, dodecylmethyldiethoxysilane, vinylmethyldiethoxy-
silane, ethyltriisopropoxysilane, vinyltributoxysilane,
phenyltri-t-butoxysilane, trimethylphenoxysilane,
methyltriallyloxysilane, and the like.

among the organic silicon compounds, those

represented by the following general formula:
RIBRlbsi ( ORIS ) 2

are preferably used as the electron donative catalyst

component (C). 1In the general formula présénted above,



- 20 - inpregnation into a porous material such as inarganic oxides,

- organic polyners and the like, if desired. As said porous inorganic oxide,
Si2, Allerr]Jerr], MO, Tigerr], ZrJerr], Sigerr]-Aferr]derr]
conposite oxide, MO Al[err](Jerr] -conposite oxide, MO SiR-Al[err]dJerr]
conposite oxide and the |like can be referred to. As said porous organic

pol ymer, polystyrene type, polyacrylic esteg type, polyacrylonitrile type,
pol yvi nyl chloride type, and polyolefin type of polynmers can be referred

to, of which spetiddgreueaitiyd a5 -Chf hydeckalrkohy G2Bep,Spregeeadly nyl benzene
copol ynmer, styrene- n,n[err]-al kyl enedi net hacryl am de copol yner,

styrene-et hyl enq@liyhd haTe Md iRBEhdenY gFbapcanal yartichdkyeihy!
acrylate, nethyl acryl ate-divinyl benzene Copolyner, et hyl

acryl at c- di vi nyrkaezend y edaigit. chalinmallkyll gebipceykat as methyl,
met hacryl at e-di vi nyl benzene copol yner, polyethyl enegl ycol di net hyl

met hacryl ate, palhydGr Wroptl,i batyder peativilr ahd- dhei dykeenRéeepuesieyrts:
pol yvinyl chloride, polyvinylpyrrolidine, polyvinylpyridine,

et hyl vi nyl benz enecglihsrdyddearbzem ey, \prefexqatlyetsndadght ehainene- net hyl

acryl ate copol yner, polypropylene and the like. O these porous materials,
Si @2, Al203 antysirpoardboh \goodoh ande parcdealpmdy prefprabdyr €d. (b)

Or ganoal um num conpound ( B) .
hydrocarbon group; and R!® represents C,-C,, hydrocarbon
group and preferably C,-Cs hydrocarbon group.

Specific examples of the organic silicon
compound which can be used as such electron donative
catalyst_component (C) include dimethyldimethoxysilane,
ethylmethyldimethoxy-silane, propylmethyldimethoxysilane,
butylmethyldimetﬁoxy-silane, pentflmethoxydimethoxy-
silane, hexylmethyldimethoxy-silane, heptylmethyl-
dimethoxysilane, octylmethyldimethoxysilane,
dodecylmethyldimethoxy-silane and the like.

The polymerization process for obtaining an
a-olefin polymer of the present invention is not
particularly limited, so far as the polymerization
reaction is carried out under a condition that the formed
a-olefin polymer has an intrinsic viscosity [n] of not
lower than 0.5 and not higher than 10, and the 20°C

- xylene-soluble fraction (CXS) content and the 105°C
xylene insoLuble fraction. (XIS) ;ontent of the polymer,
both expressed in terms of %.by wéight, satisfy the

following condition:

XIS < 70.00 - 3.64CXS



The organoal um num conpounds whi ch can be used as conponent (B) of the
present_ invention are those having at |l east one Al -carbon bond in one

nol ecul’e. Ty’pi cal organoal um num conpounds of the present - 21 -

i nvention are represented by the followi ng general fornmulas: Rerr]A Y[err]
Rlerr]Rlerr]Al-O- AR err]Rlerr] wherein Rxr] to Rlerr] each represents a
hydr ocar bon group having 1-8 carbon atons, provided that Rerr] to Rerr]

‘may be identi gowiddd athatl iy e a0 Bruilel &N it 0 arepids aften tat ogen,
hydrogen or al koxy group, and mrepresents a nunber satisfying 2 [err] m

[err] 3. Specifdharexapl es of such organoal um num conpound i ncl ude
trial kyl alum nunms such as triethylal um num triisobutyl- alum num

tri hexyl al um num and t helnd ithe pblgmesticdainion piocks siefos witainning an

di et hyl al um num hydri de, diisobutyl- alum num hydride and the |ike,

m xtures of aa-ralefidn galymemahdhe dzgsdentalimienmidn) | the quethed faxt ure
of triethylalum num and di et hyl al um num chl ori de, and al kyl al unoxanes such
as tetraet hyl diesdimsaach f ridirutca th lrstnseemengnt s o | the polymer~

ization reactor is not particularly limited, except that
the catalyst components must be fed in a moisture-free
state either in an inert gés such "as nitrogen, argon,
butane or the like or in an olefin gas such as propylene
or the like.

In carrying oﬁt the polymerization by the use
of said catalyst system, the solid catalyst component
(A), the organoaluminum compound (B) and the electron
donative catalyst component (C) may be fed either
separately or after mutually contacting any two members
of them previously.

In the polymerization process for obtaining a
polypropylene of the present invention, a preliminary
polymerization may be carried out before carrying out the
main polymerization process, if desired.

Thus, the preliminary polymerization is
effected, for example, by feeding a small amount of
propylene in the presence of solid catalyst component (A)
.and organoaluminum'compound (B), and it is preférably
carried out in the state of a slurry. As the solvent
used for preparing the slurry, inert hydrocarbons such as
‘propane, butane; isobutane, pentane, isopentane, hexane,

heptane, octane, cyclohexane, benzene or toluene can be



O these organoal umi num conmpounds, preferred are trial kyl al um nuns,
m xtures of a trial kylalum num and a di al kyl al um num hal i-de and
al kyl a¥ unoxanes, and particularly preferred are triethylal um num
triisobutyl- alumnum m xture of triethylal um num and di et hyl al um num
chloride, and tetraethyldial unoxane. (€)2El ectron donative catal yst
conponent (C) As the electron donative catal yst conponent (C), those
sati sfying theefertente. coinlintepesriage theeglurry, 2iquighpzopydene
[err]-olefin polynmer obtained by using such an el ectron donative catalyst
conponent (C)maygee Hegedy tif (das iasshe 1ie PleGee@isdl PATEaLE FE€ ¥8ISnent
(A) and organoal um num conpound (B) in a polynerization nust have an
intrinsic visebsthy ingriofhydroqarkan §9diye®t: and not hi gher than 15 and
the 20[err] C xyl ene soluble fraction (CXS) content (% by_weight) and the
105[ err] C xyl ene i nsol U} CEETENG O O (P&'ﬁaéﬂt‘- bPRETGAE 25O d
pol ymer nust satisfy the follow ng candition: Xl err] 70.0Q00 -3.64CXS
wher ei n CXS i §he ot FRY I QRRATS b1} C&F‘E’ﬁ“@é é’n]be.seﬁchﬁg el ectron
donative CO”HR%QQ S5en ' 4% e range as from 0.5 to 700 moles per mole

of titanium atom in the solid catalyst 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 propylene 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

catalyst component.

In carrying out the preliminary polymerization,

the concentration of slurry is preferably from 1 to 500 g

of solid catalyst component per liter of solvent, and

particﬁlarly preferably from 3 to 300 g solid catalyst

component per liter of solvent. The temperature of

preliminary polymerization is preferably from -20°C to

100°C, and particularly preferably from 0°C to 80°C. 1In

the process of the prelimin&fy polymerization, the

partial pressure of propylene in the gas phase is

preferably from 0.01 to 20 kg/cm? and particularly

- preferably from 0.1 to 10 kg/cmz, provided that this

condition is not applicabie to propylene which is in a

liquid state at the pressure and temperature of



el ectron donative catal yst conponent (C) of the present invention, the-
el ectron donative conpounds used for preparation of solid catalyst
conponent (<A) can be used. O such el ectron donative conpounds, the organic
silicon conpounds nentioned below are particularly preferred. Thus, as said
organi ¢ silicon conpounds, those represent®d-by the follow ng general
formula: Rlerr] Si (OR[err] ) [err] wherein R2 represents a hydrocarbon
group havi ng pr2diminbhmy pbdymepizathgdr ogabthoogh Eherperieprefenimea
hydrocarbon group having 1-20 carbon atons and n represents a_numnber
~satisfying O odr thenpreliminaryepodimerédatoon is-no8 cripieati ciexhfpl es
. of said organic silicon conpounds include tetranethoxysil ane,
' tetraet hoxysi hsnellyefropuomynyteanto L8t hapR&noxysi | ane,
~methyltrimethoxy- silane, ethyltrimethoxysilane, butyltrifethoxxsilane,

i sobutyl -trimet hoxysi | ad®, CREBFLBEyPHE ﬁé?hB%?éthﬂéFY polymerization,
vi nyl tri met hoxy- si | ane, dinethyldinethoxysilang, diethﬁldinethoxgsilane,
di propy! di met k&ey Fetare IproberAREY FALABt RBX§SYFEnEOMPONent, organo-

gL?;fﬁlﬂ;FﬁfE@ﬁ sLIanegﬁg$% hﬁeégé'g£35§ gﬁ ShL%”Sé any of a method of

contacting a solid catalyst component with an organo-
aluminum compound and thereafter feeding propylene and a
method of contacting a solid catalyst component with
propylene and thereafter feeding an organoaluminum
compound. The method for feeding propylene may be any of
a method of portionwise feeding propylene while keeping
the inner atmosphere of polymerization reactor at a
prescribed pressure and a method of wholly feeding a
prescribed quantity of propylene 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 polymerization with a small amount of
propylene in the presence of an organoaluminum compound,
the preliminary polymerization may be carried out in the
présence of an electron donative compound, if_desired.
The electron donative compound used for this purpose is a
part or the whole of the,above-meﬁtioned electfon

- donative catalyst component (C). Its amount is 0.01-400
moles,'preferably 0.02-200 moles and particularly

preferébly 0.03-100 moles per mole of titanium atom



hexyl met hyl di met hoxysi | ane, hexyl et hyl di net hoxysi | ane,

dodecyl net hyl di net hoxysi | ane, vi nyl net hyl di met hoxysi | ane,

met hyl# ri ethoxysil ane, ethyl-triethoxysilane, butyltriethoxysilane,

i sobutyltriethoxysilane, isopropyltriethoxysilane; vinyltriethoxysilane,

di met hyl - di et hoxysil ane, diethyldiethoxygglane, dipropyldiethoxy- siliane,
propyl met hyl di et hoxysi | ane, di butyl di et hoxy- sil ane,

butyl met hyl di ¢idepent lignenebdbuliat BYtdh 95R0XYmp&heRLE. and is 0.003-5
hexyl met hyl di et hoxysi | ane, hexyl et hyl di et hoxy-"si | ane,

dodecyl net hy| dicd¥X ridfarably 0y boBLBYhEL et haxa - éi‘fﬂﬁ@)_arl% _
ethyltriisopropoxysilane, vinyltributoxysilane, phenyltri-t-butoxysilane,
- trimet hyl phenpeetidatdy meiohy2t moakbkypaxymblanef thd bhgaho&Pumibniamg t he
organi c silicon conpounds, those represented by the foll ow ng general

formul a: R errddrjperunidSi (OR[err]) are preferably used as the el ectron
donative catal yst conmponent (C). In the general formula presented above,

- 24 - Rerr] represent SnCcgrryi@gernt therpreaimingryupelypmefizabion,

strai ght chain hydrocarbon group and particularly preferably strai ght chain

al kyl group suéie aethednflor éﬁﬁ?ﬁpgptgpye;699¥9n,dp@ﬁtyveaﬂgmpﬂ@nﬁiké;

Rerr] repres?&h?particularly limited. Thus, an electron donative
compound may be fed independently of an organoaluminum
compound, or after a previous contact with an organo-
aluminum compound. The propylene used in the freliminary
polymerization may be identical with or different from
the propylene used in the main polymerization step which
will be mentioned later. After carrying out a
éreliminary polymerization in the above-mentioned manner
or without carrying out the preliminary polymerizatipn; a
main polymerization of propylene can be effected in the
presence of a polymerization catalySt consisting of, for
example, the above-mentioned solid catalyst component
(A), organocaluminum compound (B) and electron donative
catalyst component (C).

The solid catalyst component, organocaluminum
compound .and electron donative catalyst component may be
fed either separately or after previously contacting any
two of them.

In the main pblymer;zation, the amount of the
brganoaluminuﬁ compound may be selected from such a wide

range as from 1 mole to 1,000 moles per mole of titanium

atom in the solid catalyst component. Particularly



‘derr]-Cerr] hydrocarbon group, preferably straight chain hydrocarbon
group and particularly preferably Clerr] hydrocarbon group; and R err]
represents «Clerr]-Cerr] hydrocarbon group and preferably Clerr]-Cerr]
hydr ocar bon group. Specific exanples of the organic silicon conmpound which
can be used as such el ectron donative catal yst conponent (C) include

di et hyl di net hoxysi | ane, et hyl net hyl di met+ hdXy-si | ane,

propyl et hyl di net hoxysi | ane, butyl met hyl di net hoxy- si | ane, )

pent yl met hoxydpmretfleanplysi hawevelrex gheeamgudt nef hokg- erganealuspaymnet hyl -
di met hoxysi | ane, octyl nmet hyl di met hoxysi | ane, dodecyl net hyl di net hoxy- si | ane
and the |ike. Tomppuhdmisi iatitbe progesoff rombbatai AGOaMoLesr ProFBei n

pol ymer of the present invention is not particularly limted, so far as the
pol yneri zat i onseegcbashsi 8scaPeved out under a condition that the forned
a-olefin polynmer has an intrinsic viscosity [n] of not lower thanp 0,5 and
not hi gher than 10, and &Rethg BRARCPRYVBRELZBELANe FPSC?WBH“FCﬁg)téﬁntent

and the 105[err] C xyl ene insqluble fraction éXIS% content of &he pol yner,
both expr essed€LectEPRs doPadife FetgHysts sPPEPYehe (FoI LBWPRF cORAPE on:

XIS [err] 70'Ogmbu%t6ggxérom 0.1 to 2,000 moles, preferably from 0.3 to

1,000 moles and particularly preferably from 0.5 to 800
moles per mole of the titanium atom present in the solid
catalyst component; and its amount is from 0.001 to 5
moles, preferably from 0.005 to 3 moles and particularly
preferably from 0.01.to 1 mole, per mole of the

| organoaluminum compound.

The main polymerization can be effected at a
temperature ranging from -30°C to 300°C and preferably
from 20°C to 180°C. Although there is no limitation upon
the polymerization pressure, a pressure of from ordinary
pressure to 100 kg/cm? and preferably from about 2 to
about 50 kg/cm? ié usually adopted from the viéwpoint of ~
industrial and economical practicabilities. As the mode
of polymerization, batch process and continuous process
can both be adopted. A slurry polymerization process or
a solution polymerization process using an inert
hydrocarbon solvent.such'as propane, butane, isobutane,
pentane, hexane, heptane, octane and the like, a bulk
polyﬁerization process using an olefin keeping liguid at
the polymerization temperature as a medium;;and a gés
phase polymerization'procéss-can also bé practiced. |

In the main polymerization, a _chain transfer



- 25 - provided that CXS is not snmaller than O and not greater than 15. In
t he pol ynerization process for obtaining an [err]-olefin polynmer of the
present invéntion; the method for feeding each of the catal yst conponents
to the polynmer- ization reactor is not particularly limted, except that

t he catal yst conponents nust be fed in am0sture-free state either in an-
i nert gas such as nitrogen, argon, butane or the like or in an olefin gas
such as propyl sgensr sukb kskhydregemrand mheulikeongyl peeadded | £or byhe he
use of said catal yst system the solid catalyst conponent (A),_ the

or ganoal um nunPesppeenaf( Bpgukating mokecular dembght o athe R lymepontht
(O may be fed either separately or after nmutually contacting any two
menbers of thefPpi-&®fAously. In the pol ynerization process for obtaining a
pol ypropyl ene of the present inventjon, a prelimnary polynerization my be

carried out before carryFRECotietPRIYRFPYHHARAEPT Z6R¢ Pr Pt IR Ve~

PERLE Rt Lop T T QMO A MR

component (). #8Spf SB35 bR ERIPEUTS e "eh{obSedh LB aRLY car e
present invention is damaged_by their copolymerization.

Into the polypropylene of the présent inven-
tion, a stabilizér, a slipper, an antistatic agent, an
anti-blocking agent and the like may be incorporated,
unless the object of the présent invention is damaged by
adding these additives. A variety of inorganic and
organic fillers may also be added, unless the object of
the present invention is'damaged by their addition.

The polypropylene of the present invention is
made into a film and subjected to a stretching processing
usually in the followiﬁg manner to give a biaxially
oriented film. Thus, the propylene is melted in an
extruder, and thereafter extruded from_a T die and cooled
and solidified by means of :ooling 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 Qf a heating oven consisting of a pre-
heating part, a stretching pért and a heat-treating part,
after which it'is subjeéted'to a corona treatment if
desired, and finally wound up. Althoﬁgh ﬁhe melting

temperature of the polypropylene varies depending on



used for preparing the slurry, inert hydrocarbons such as propane, butane,
| sobut ane, pentane, isopentane, hexane, heptane, octane, cycl ohexane,
benzen®t or 4oluene can be . - 26 - referred to. In preparing the slurry,

| iquid propylene may be used, if desired, in place of a part or the whole
of the inert hydrocarbon solvent. In caLrging out the prelimnary

‘pal yneri zation, the anmount of organoal um hum conpound may be sel ected from

such a wi de | 466 48 Jf /DiQrR ! @pE0QyARLES -k niRke 1 8f ubhh 80y UL ALY N Lhe

solid catal yst conponén e ‘anount “of _organoal um num conpo S

preferably fromo.& @l'&nﬁgféxﬁ%f@lo%s fropd 2B8aREI ¢4l abbycpr exReabbypbEom 1

nole to 200 noles, both on the sane basis as above. The anobunt of propyl ene

consurmed in t%%ﬂe%'dfﬁlr@{gxweﬂm&qr iskeiteRing fs0mrBmOi3beclt80050°C,
preferably fromO0.05 to 500 g, and particularly preferably from0.1 to 200

g, per gram ofarddhenedldrdue Hatl s tinC@HRONSRGi thainalr MiRgceubnt he
prelimnary polynerization, the concentration of slurry is preferably from

1 to 500 g of ysald  Erdhysit tROBRONARe Remperbeuref cfollaeskralantdretch-
particularly preferably from3 to 300 g solid catalyst
ing 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-mentioned manner is more excellent
in stiffness and dimensional stability than prior

biaxially oriented polypropylene films, while retaining a

good stretching property.

DESCRIPTION OF THE PREFERRED.EMBODIMENTS

Next, the present invention is explained in
more detail with reference to the following examples.
The invention is by no means limited by these examples,
unless essentiality of the invention is exceeded. The
characteristié properties referred to in the examples and
comparative examples were measured in the following
manner. |
(1) 20°C xylene-soluble fraction (CXS) content; % by

weight

Five grams of a polypropylene was completely
dissolved in 500 ml of boiling xylene, cooled to 20°C,
and allowed to stand for at least 4 hours. The deposited
matter was filtered off, and the filtréte was'

concentrated to dryness and further dried at 70°C under a



conponent per liter of solvent. The tenperature of prelimnnary

polyneri zation is preferably from-20[err]C to 100[err]C, and particularly
preferdbly fromO[err]C to 80[err]C. In the process of the prelimnary

pol ynmeri zation, the partial-pressure of propylene in the gas phase is
preferably fromO0.01 to 20 kg/cnferr] Qngngrticularly preferably fromO0.1
to 10 kg/cnR, provided that this condition is not applicable to propylene °

which is in arbdgtid stadsud, tatﬁé;]‘%?ﬁ.elérhg e;t?alfég eATRRIA e wifi ghed. 27 -

prelimnary pol ynerizZation. Althou d of time of the prelimnary

pol ymeri zat i opz} S1094c ChyLdrfel indd1ubl e Feldtd I RIZ Jricmicasn ¢i;0 sl Byhour s.
In carrying out the prelimnary polynerization, the method for feeding
solid catalyst c t, organo- al um num conpound and propyl ene nmay be
any of a method of contacting a solid catalyst conponent with an organo- -

al um num conpound and tiererdimy tee atien treiihiay lof Kakudroa eelallad of
contacting a solid catal yst conponent with propyl ene and thereafter feeding

an or ganoal unf Macxraemoiecukes ThHal met e If%r( 19880 Ing ap pehypeepyimnebaragny of
a nmet hod of portionw se feeding propyl ene while keeping the inner

at nospher e ofdpesglneed ziat ixyleren@torl H°Cy sea sand was thrown into

= the resulting solution, the mixture was cooled toc 20°C

and again heated. The weight (%) of a fraction which was

not extracted at 105°C and extracted in the temperature

range exceeding 105°C and not exceeding 135°C was

measured.

(3) Intrinsic viscosity (referred to as [1])

Measured in tetralin solvent at 135°C.

(4)'Weight average molecular weight/number average
molecular weight ratio (referred to as Mw/ﬁn)_

Measured by gel.permeation chromatography (GPC)
in o-chlorobenzene solvent at 145°C.

(5) Temperature at which a complex elastiﬁ modulus of 1 x
10° dynes/cm? is shown when a vibration of 110 Hz is
applied (Tl1l); °C |

According to JIS K6758-81, 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 width

of 2 mm and a thickness.of 0.25 mm were cut out. While
applying a vibration of 110 Hz to the test piece with

Automatic Dynamic Viscdelasticity Measuring Machine

(RHEOBIBRON DV-II-EA, manufactured by Orientec Co.,

Ltd.), the temperature at which a complex elastic modulus



prescri bed pressure and a method of wholly feeding a prescribed quantity of
propyl ene at the beginning. It is also possible to add a chain transfer
agent Such *as hydrogen or the like in order to regul ate nol ecul ar wei ght of
- the polymer forned. In subj-ecting the solid catal yst conponent to a
prelimnary polymerization with a smal|=ahbunt of propylene in the presence
of an organoal um num cpnpound, the prelim nary ggl neri.zation may be

a

“carried out iREtAexph8s AN WBFeENPYR WBRaPPIEUEBHpound, if desired.

The el ectron dgnative conpound used for this urpose is a part or the whole
“of the above- kBt M8AEdTePUCERER &¥RBIF v/ LRt BT eteRonponent (CO). Its amount

" is 0.01-400 nol es, preferabl . 02-20Q.nol es L cul arl efgrably
0. 03-100 nol es per nol eMSFSP'%anPGﬁ?ﬁ Oie to_fgg fﬁ*@s&?"‘##‘ﬁ% f‘sa%] i d
cat al yst conpoggng aqd%is 0.003-5 nol es, preferably 0.005-3 noles and

particularly é f Péﬁvy 0.01-2 nol es per nole of the organoal um num

conpound. In carrying OHEFEggeBrgEEgkggﬁé 98|X§§ﬁi591?99’ the nmethod for

feeding the el ectron donative conpoun not partrcularly limted. Thus,
an el ectron dog3tp¥gngss modulus; kg/cm?

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

(9) Dimensional stability; %

A filmy test piéce having a length of 200 mm
and a width of 100 mm was cut out in the longitudinal
direction (MD). A load of 1 kg was applied thereto in
the longitudinal direction and phe test piece was kept in
this state at 40°C for 120 hours, after which elongation
was measured and taken as dimensional stability.

(10) Stretchability

According to JIS K6758-81, a polypropylene was
formed into a press sheet having a thickness of 500 n,
from which a sample of 90 mm x 90 mm was cut.out. The
sample was biaxially oriented under the.following condi-
tions. A case that no good film was obtained due to
uneven stretching or stretching cracking was expressed by
defective stretchability (x) and a case that a goqd film

was obtained was expressed by good stretchability (0).



conpound may be fed independently of an organoal um num conpound, or after a
previ ous contact with an organo- al um num conpound. The propyl ene used in
the pr&limsary polynerization may be identical with or different fromthe
propyl ene used in the main-polynerization step which will be nentioned

| ater. After carrying out a prelimnary-p8#yserization in the
above-nenti oned manner or W thout carrying out the prelimnary

pol yrmeri zation, a nai n [S¢rgkshing: maghdnepr Bpakbad SbrebehingecteEHErN t he
presence of a polynerization catalyst consisting of, for exanple, the
above- ment i on@anHflaciuredabys ffoyenSeakiat CoA), or ganoal unmi num conpound ( B)
and el ectron donative catal yst conponent (C). The solid catal yst conponent,
or ganoal um num conpound TEAPeEREMERSN 188118t i ve catal yst conponent nmay be fed

either separately or after previously contacting,any two of them In the
mai n pol yneri zati on, thggﬁﬁgﬁﬁtlBFrFﬁé GﬁgﬁﬁoélgﬁPH f¥ conpound may be
sel ected fromsuch a w de ra%g .as Ero 1 nole to 1,000 noles per nole of
titaniumatomin the sotFrd% iFQSt c&gbonent. Particularly - 29 -

preferably, however,  thg aupugt 0f (249" 4aRORL HELRU™

Example 1
(a) Synthesis of organomagnesium compound

After replacing the inner atmosphefe of a 1,000
ml flask equipped with a stirrer, a reflux condenser, a
dropping funnel and a thermometer with argén 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 d;butyl ether,
and about 30 ml of the mixture was droppéd onto the
magnesium in the flask to start a reaction. After
starting the reaction, the mixture was continuously
dropped for 4 hours at 50°C. After the dropping, the
reaction was continued for an additional one hoﬁr at
60°C. Then, the content of the flask was cooled to room
temperature, and the solid matter was filtered off. A
part of the reacted solution was sampled out, the
butylmagnesium chloride'present in the solution was
hydrolyzed with 1N sulfuric acid, and the excessive
sulfuric acid was back titratgd with 1N aéueous solution
of sodium hydroxide to determihe.the concentration of

butylmagnesium chloride, usihg phenolphthalein as an -



conpound is in the range of from5 to 600 noles on the sane basis as above.
In the main polynerization, the anount of the el ectron donative catal yst
conponént (€) is used in an anount of fromO0.1 to 2,000 noles, preferably
fromO0.3 to 1,000 noles and-particularly preferably fromO0.5 to 800 nol es
per nole of the titaniumatom present in 3fe-solid catal yst conponent; and
its amount is fromO0.001 to 5 noles, preferably from0.005 to 3 noles and

particul arly pnefieary. f memtheOtebalt, nehe, coptenvretbbn tizes 02 ganoal um num
conpound. The nain pol ynerization can be effected at a tenperature ranging -
from -30[ err] Gocles?3AGftexr.] C and preferably from 20[err]C to 180[err]C

Al t hough there is no limtation upon the polynerization pressure, a
pressure of fr{dh Gydithasyspods soldédt pr&@Gckg/ cnferr] and preferably from
about 2 to about 50 kg/cnferr] is usually adopted fromthe viewooi nt of

i ndustrial and econoni caifteracepdabihgt the. imser hatmosphete pof are?i%at i on,
batch process and _conti nuous process can both be adopted. A slurry

pol yneri zat i omlpfdasks equipped| witbnapstimser zand on PFeORRERI UEWHMEN i nert
hydr ocar bon sol vent such as propane, butane, isobutane,_pentane, hexane,
hept ane, oct a¥étin@TERE BaRe, 24 bEFk°SoP9ﬁE¥?za¥angpF%§e§%°{EﬁhdI§n ol efin

keeping 11 4ogl e ASRITSEIEal 40l VETBELS] HER o Sed oL Lodl) @ 92
ethoxysilane were thrown into the flask to prepare a
homogeneous solution. Then, 181 ml of the solution of
~organomagnesium compound synthesized in (a2) 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 was three t;mes washed
with each 300 ml portion of hexane and then three times
with each 300 ml portion of toluene, after which 300 ml
of toldéne was added thereto.

A part of the solid product slurry was sampled
out and its compositign was analyzed to reveal that the
solid product contained 2.1% by weight of titanium 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 sﬁpernatant'of the slurry (125 ml) was

withdréwn,'45.8 ml (171 mmoles) of diisobutyl phthalate



In the main polynerization, a chain transfer - 30 - agent such as
hydrogen and the |ike may be added for the purpose of regulating nolecul ar
wei ght “of the polyner, if desired. Into the pol ypropyl ene of the present

i nven- tion, ethylene and/or [err]-olefin having 4 or nore carbon atons nay
be copol yneri zed, unless the object of thegpresent invention is damaged by
their copolynerization. Into the pol ypropyl ene of the present inven- tion,

a stabilizer, aa3 iR taefdlibi ahat reasgeat atapsabt Eobl B0kniguegsnt and
the like may be incorporated, unless the object of the present invention is

damaged by addiafgerhehe addctives. thevaoletymattepowgansepanated ghinom
fillers may al so be added, unless the object of the present invention is
damaged by t heitheaddiguidn phibe pndypwhpgl washefl whehpeeskn28Vnmkntion is
made into a filmand subjected to a stretching processing usually in the
fol | owi ng manngoritdop wE Zobnereal |y oriented film Thus, the propylene is
melted in an extruder, and thereafter extruded froma T die and cool ed and
solidified by rdanSysthesdisi n§ solid catglystacompenentofarhiveriag.
Subsequently, the sheet thus obtained is
treatment)
After completing the washing treatment of (c),
74.5 ml of toluene, 2.9 ml (11 mmoles) of diisobutyl
phthalate, 6.3 ml (37 mmolés)-of butyl ether and 99 ml
(0.90 mole) of titanium tetrachloride were introduced
into the flask and reacted at 100°C for 2 hours. After
the reaction, the solid métter was separated from liquid
phase and twice washed each 287 ml portion of toluene at
the same temperature as above. Then, 74.5 ml 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, the solid matter wa§
separated from liquid phase at that temperature, four
times washed with each 287 ml portion of toluene, three
times washed with each 287 ml portion of hexane, and
~ dried under reduced pressure to obtain 46 g of a solid
catalyst 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 grbup
and 0.3% by weight of butoxy group. '

(e) Polymerization of propylene

After replacing the inner atmosphere of a



and stretched in the |ongitudinal direction by neans of a nunber
"rolls, and then laterally stretched by nmeans of a heating oven
ngs of a pre- heating part, a stretching part and a heat-treating
paft, after which it is subjected to a corona treatnent if desired, and
finally wound up. Although the nelting temsarature of the polypropyl ene
vari es dependi ng on - 31 - nolecular weight, the above treatnent is
usual ly carri edstainbéess serpbmade aufodlon 28uippedCwiich280psirk€r The
tenper- ature of |ongitudinal stretching is from130[err]C to 150[err]C,
and the draw r aand havimg a crapacidiynaf d rlddtemsn wiishusagony gaseom24 6t o 6.
‘The tenperature of lateral stretch- ing is fron115gherr]c to 165[err]C, and
the draw ratio JmeleR ohttewiathikadomiomm s LHED mpoleo@E8nt-prepylthe '
bi axially oriented pol ypropylene film produced in the above-nentioned
manner i s nore BKeRyldHpethoxysikanes anthd @ mongfothe sedbdl FafFadiad prior
biaxially oriented ns, while retaini;g a good stretching

ol ypropylene fi]n )
property. DESCRFP® ’EESWWEB EidHorieneNFBaRg ERevpr-E8etES
nvention is explgifed Lnmors dgt ald WA LShenenes g theol 3l i age.

Then, after feeding 780 g of liquefied propylene,
temperature of the autoclave was elevated to 80°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 préssure. Thus, 130 g of a
polypropylene powder was obtained.

This means that the yield of pélypropylene‘per
gram of solid catalyst component (hereinafter, referred
to as PP/Cat) was 22,000 (g/g). The proport;on of 20°C
xylene~-soluble fraction (CXS) was 11.7% by weight, and
the proportion of 105°C xylene-insoluble fraction (XIS)
was 25.1% by weight, both based on total yield of the
polymer. Intrinsic viscosity ([n]) of the polymer was
1.22, and the weight average molecular weight/number
average molecular'weight rétio (Mw/Mn) of the pclymer was
4.4. The conditions and results of the polymerization

are summarized in Table 1.

Examples 2-4
(a) Polymerization of propylene

o Propylene was polymerized in the same manner as



The invention-iss by no neans linmted by these exanples, unless essentiality
of the invention is exceeded. The characteristic properties referred to in
t he exfanpl es and conparative exanples were neasured in the foll ow ng
manner. (1) 20[err]C xylene-soluble fraction (CXS) content; % by wei ght
Five grams of a pol ypropyl ene was conpl-e3@l y di ssolved in 500 ml of boiling
xyl ene, cooled to 20[err]C, and allowed to stand for at |east 4 hours. The
deposi ted natimrExempie |l efe), cfxgemndthate thd tamauwntweaf concentrated to
dryness and further dried at 70[err] C under a - 32 - reduced pressure,
after which theprepyltnethpb-dimethaxysidanWas rdltemad i@ itheapaunts

fraction (XI'S) content; % by weight According to the nmethod of Kakugo et
“al . [Macronol ekeWesin fRabla 41 819’%@8@)@,5 Rsb|BARWIEA e B di ssolved in
xylene at 130[err]C,  sea sand was thrown into the resulting solution, the
mxture was cORIVRCFZIBiR 13X Fumafhsecthddt &pbihel wei ght (%9 of a
fraction which was not extracted at 105[err]C and extracted in the
tenperature range exceeding 105[err] C and not exceeding 135[err] C was

Examples 5 and 6
(a) Polymerization of propylene

Propylene was polymerized in the same manner as
in Example 1 (e), except that the n-propylmethyl-
dimethoxysilane was replaced with the compounds shown in
Table 1 of which amounts were as shown in Table 1.
Conditions and results of the polymerization are

summarized in Table 1.

Comparative Examples 1-5
(a) Polymerization of propylene

Propylene was polymerized in the same manner as
in Example 1 (e), except that the n-propylmethyl-
dimethoxysilane was replaced with the compounds shown in
Table 1 of which amounts wefe as shown in Table 1.
Conditions aﬁd results of the polymerization are

summarized in Table 1.

Comparative Example 6
(a).Synthesis of solid catalyst component

A suspension was prepared by adding 47.6 g (500
mmolés) of anhydrous aluminﬁm chloride to 250 ml of

decane and 234 ml (1,500 mmoles) of 2-ethylhexyl alcohol



measured. (3) Intrinsic viscosity (referred to as [n]) Measured in tetralin
solvent at 135[err]C (4) Wight average nol ecul ar wei ght/ nunber average
mol ecd ar wveight ratio (referred to as Mv Mh) Measured by gel perneation
chromat ography (GPC) in o-chl orobenzene solvent at 145[err]C. (5)
Tenperature at which a conplex elastic I lus of 1 x 10[err] dynes/cnferr]
I's shown when a vibration of 110 Hz is applied (T1); [err]C According to

JI'S K6758-81, a%@%b&l%&ﬁ@%ﬁ&%&@étiﬁ?”@ﬂe'xﬂift@r@rﬁslmtfdmvz ng a
t hi ckness of 0 fromwhich tesi pieces having a length of 40 nm a

width of 2 mmnhanesa tirhekness.of g0(26 mmdYes § SEtplotial Mhidrehydipide ng a
vibration of 110 Hz to the test piece with Automatic Dynam c

Vi scoel asti ci wasMadded 89 Whehsuepéeisibéll HRONs thitdd For namelfleoiurired by
Oientec Co., Ltd.),. the tenperature at which a conplex elastic nodul us

- 33 - of 1 x1BOF€rth disssles| ehe] pholaliovenipdridasin eche (Sispén+ | ow

rate (MFR); g/ 10 m nutes Measured according to JIS K7210, condition-14. (7)

Haze; % sion. After cooling the resulting homogeneous solution
to room temperature, the whole gquantity of the solution
was dropwise added to 2,000 ml (18 moles) of titanium
tetrachloride kept at -20°C, over a period of one hour.
After the addition, temperature of the resulting mixture
was elevated to 110°C in 4 hours. When the temperature
had reached 110°C, 28.0 ml (140 mmoles) of diisobutyl
phthalate was added, and the resulting.mixture_was kept
at that temperature for 2 hours with stirring. After |
reacting the mixture for 2' hours, the solid matter was
collected by filtration at an elevated temperature, and
the solid mat£er was again suspendea in 2,000 ml of
titanium tetrachloride and reacted at 110°C for 2 hours.
After the reaction, the solid matter was again collected
by filtration at an elevated temperature, five times
washed with each 300 ml portion of decane at 110°C, three
'times washed with each 500 ml portion of hexane at room
temperature; and dried under a reduced pressure to obtain
a solid catalyst component. The solid catalyst component
contained 2.0% by weight of titanium atom, 20.0% by
weight of magnesium atom, énd 4.2% by weight of
diisobutyl phthalate.
(b) Polymerizétion of propylene

After replaéing the inner:atmoSphere of a



Measured according to ASTM D1103. (8) Young's nodul us; kg/cnferr] Test
pi eces having a wwdth of 20 nmwere cut out in the |ongitudinal direction.
(MD) oh thet one hand and in the lateral direction (TD) on the other hand.
S-S curve was witten at a-chuck distance of 60 mmand a tensile speed of 5
mm mnute, fromwhich initial elastic nodulus was determ ned. (9)
D mensional stability; %A filny test pTéﬂ%‘having a length of 200 mMm and a
wi dt h of 100 nn1mai cut out_in éhe Igﬁg#%udinal_dir ctj rléﬁma, A load of 1
kg was appli eG“BHBFEES PheEheMRORFRERFHATE RILREH EH the® 1H5T® i ece was
kept in this st tﬁ at 40%§rr C tor 1§0 hfurs, afigg whi ch el ongatj on was
measured and BAReA2¥EPEi AefRPRRAFY 9403 | F1§RTT M s 3xd¥h 4751 9 Accor di ng
to JI'S K6758-81, .a_polkypro ene. was_for i nt o press et_having a

hi ckness of Bg1RarPr CERBk TR LIRS R, (L2 Mt RSP TR Lt out
The sanpl e wag, pj axi ' e he_ f o} |.gw ondl -, f4 . A case
t hat no good ?Fﬁk?‘%@%ﬁ%ﬁﬁ%ﬁ%ﬁﬁ% éjh%\}g% cg# rq}v‘ut%]fgl&;?éa&érjéfﬁl ng
cracki ng was Lye: st |1 at a
Good f11m wes oRPERERE mCRCEELLICLY [£) Wi ciidrdel]; My ffife

gas was fed up to a partial pressure of 0.33 kg/cm?.

Then, 780 g of_liquefied propylene was charged, the

tempefaturé of autoclave was elevated to 80°C, and a

polymerization was carried out at 80°C for one hour.

After completion of the polymerization, the unreacted

monomer was purged. The polymer thus formed was dried at

60°C for 2 hours under a reduced pressure to obtain 174 g

of a polypropylene powder.

This means that PP/Cat = 20,500 (g/g). CXS =
2.4% by weight; XIS = 72.2% by weight; [n] = 1.77; and
Mw/Mn = 4.2. Conditions and results of the polymeriza-

tion are summarized in Table 1.

Comparative Example 7
(a) Polymerization of propylene

Propylene was polymerized in the same manner as
in Comparative Example 6 (b), except that the
cyclohexylethyl-dimethoxysilane was repiaced with
phenyltrimethoxysilane._ Conditions and results of the

polymerization are summarized in Table 1.



- 34 - Stretching machi ne: Biaxial Stretching Tester manufactured by Toyo
Sei ki Co. Tenperature: 135[err]C Thermal inertia time: 3 mnutes Draw
ratio:¥5 x % Stretching speed: 5 mimnute. Exanple 1 (a) Synthesis of

or ganomagnesi um conpound After replacing the inner atnosphere of a 1,000 mi
flask equi pped with a stirrer, a reflux gandenser, a dropping funnel and a
thernmonmeter with argon gas, 32.0 g of sliced netallic magnesium for
Gignard reacComparasitvérExampld B t he fl ask. The droppi ng funnel was
charged with 120 g of butyl chloride and 500 m of dibutyl ether, and about
30 M of the f(axtPodymesizhbipredhpmpyleneagnesiumin the flask to start a
reaction. After starting the reaction, the m xture was conti nuously dropped
~for 4 hours at 50[ err] CAEpéx exepXacitigo fiiend nnere atawspheren®s @onti nued for
- an additional one hour at 60[err]C. Then, the content of the flask was

. cool ed to roostebnpesat sreclamie rataslayen@aqudPPRas WHith &r SF1EFPT A part
~of the reacted solution was sanpl ed out, the butyl nagnesi um chl qri de

- present in thandongying %@&aPﬁﬁﬁﬁﬂiﬁé&qﬂ1ﬂ+tﬂﬂ'§BFPU%F@°&CE&F'aﬁ3 he

iexgessive mmoles of diethylaluminum chloride, 0.186 mmole of methyl
méthacrylate and 17.3 mg of a TiCl,; type catalyst (Cata-0l1
catalyst manufactured by Solvay-Marubeni Chemicals Co.,
Ltd.) were charged, and hydrogen Qas was fed up to a
partial pressure of 0.66 kg/cm®*. Then, 280 g of liquefied -
propylene was charged, temperature of the autoclave was
elevated to 65°C, and a polymerization was carried out at
65°C for 2 hours. After completing the polymerization,
the dnreacted monomer was purged. The polymer thus
formed was dried at 60°C for 2 hours under a reduced
pressure to obtain 96 g of a polypropylene powder.

This means that PP/Cat = 5,550 (g/g). CXS =
1.8% by weight; XIS = 74.1% by weight; [n] = 2.18; and
Mw/Mn = 6.1. Conditions and results of the polymer-.

ization are summarized in Table 1.

Example 7
.(e) Preliminary polymerization

A SUS-made autocléve equipped with a stirrer
and having a capacity of 3 liters was charged with 1.5
liters of thoroughly dehydrated and deaerated n-hexane,
37.5 mmoles of triethyléluminum, 3.75 mmoles of

n-propyimethyldimethoxysilane_and 30 g of the solid |



sulfuric acid was back titrated with 1N aqueous sol ution of sodium
hydroxi de to determ ne the concentration of butyl magnesium chl oride, using
phenol pht hafein as an - 35 - indicator. As the result, the concentration
was 2.1 noles/liter. (b) Synthesis of solid product After repl aci ng the

I nner at nosphere of a 500 m flask_equippgg with a stirrer and a dropping
funnel with argon gas, 290 ml of hexane, g (23 mol es) of

Lot abut oxy't | I AIpANd i 300 auales) %&aﬁ@}éf‘}oﬁaﬁ'oxyﬁhiﬁée ver e

thrown into the flask to prepare-a onngeneous S Then, 181 m of
the sol ution Qfa;@f&%@ﬁ%grt‘?@ ﬁ%@%@ﬂ%@:‘?!ﬂEBESEZQHe' Butar1¥es gtowy

.dropped into the flask fromthe droppi unnel over a period of 3.5 hours,

iwhi |l e keepi ng 1tsfve i mRelg ww@qéﬁeoaa%h%oakaﬁhoagli}[ eed] Gvepfher
‘conpl eting the dropplng, the content of the flask was stirred at room

tenperature fgerdbdadd Wsondnudee RoUtazie bh@naSPEél&Inﬁﬁa to solid and
| i qui d phases. The solid product was three tines washed with each 300 ni

portion of hepalgmenrd Zadtdon.hr @het pred iwihkrgapblsfiernslpetyi chusf tol uene,
after which 300 m of toluene was added thereto.

obtained was transferred to a SUS-made autoclave equipped
with a stirrer and having a capacity of 150 liters, 100
liters of sufficiently purified liquefied butane was
added, and the mixture was preserved while keeping it at
a temperature not exceeding 10°C.
(f) Polymerization of propylene

In a fluidized bed type reactor equipped with a
stirrer and haviﬁg an inner volume of 1 m?®, a continuous
gas phase polymerization of propylene was carried out at
a polymerization temperature of 75°C and a polymeriéation
pressure of 18 kg/cm®G under a condition of feeding
propylene and hydrogen so as to maintain the hydrogen
concentration in the gas phase at 0.1%, while feeding 50
mmoles/Hr of triethylaluminum (hereinafter referred to as
TEA), 15 mmoles/Hr of n-propylmethyldimethoxysilane
(hereinafter referred to as nPMDMS) and 2.0 g/Hr of the
prelimindry polymer slurry prepared in (e) as a solid
catalyst component. As a result, 18.1 kg/Hr of a powdery
polymer was obtained. As calculated from the retention
in the polymerization reactor and_the formation of
poiymer, the mean residence time was 3.3 hours and the

amount of polymer pér solid catalyst component, namely

PP/Cat, was 9,050 g/g.



A part of the solid product slurry was sanpled out and its conposition was
anal yzed to reveal that the solid product contained 2.1% by wei ght of
titani dm at®m 36.2% by wei ght of ethoxy group and 3.8% by wei ght of butoxy
.group. Concentration of the slurry was 0.125 g/m . (c) Synthesis of
-ester-treated solid The supernatant of theggslurry (125 ml) was w t hdrawn,
:45.8 m (171 nmol es) of diisobutyl phthal ate - 36 - was added thereto
~and reacted at 95[ err] CNeat,3@nmanviegidét ewas heddedicto orhe tiewdaty d
‘matter was separated fromthe |iquid phase and twi ce washed with each 287
m portion of podlymemeobtdjin&dntheses afdsthe dnistute svasogmpameldted by
(activating treatnment) After conpleting the washing treatnent of (c), 74.5
m of tolueneme2ng pif @blemuwhdey 6 dbtzihuwe ypeblethal HundBuental (37

mmol es) of butyl ether and 99 mni iO:QO nole) of titaniumtetrachl oride were
i ntroduced i nesopgetiessriatber paélet arel1siopenrix Fable hours. After the
reaction, the solid matter was separated fromliquid phase and tw ce washed
each 287 m portion of NgK&en&hgtpolymer pellet was melted and

extruded at 270°C by means of a T-die extruder 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 tréat-
ment at 165°C to obtain a biaxially oriented film having
a thickness of 20 p. Table 3 illustrates properties of

the film.

Example 8

A pellet was prepared in the saﬁe manner as in
Example 7, except that, in the polymerization of |
propylene according to Example 7 (f), the feed of nPMDMS
was altered. Table 2 illustrates fundamental properties
of the pellet thus obtained.

Table 3 illustrates the properties of a
biaxially oriented film which has been subjectedlto a
stretching processing under the same conditions as in

Example 7.

_Example 9

(a)'Syﬁthesis of organomaghesium compound, (b) synthesis



the sane tenperature as above. Then, 74.5 nml of toluene, 6.3 m (37 nmol es)
of butyl ether and 50 ml (0.45 nole) of titaniumtetrachl oride were added
and redcted*at 100[err]C for one hour. After the reaction, the solid matter
was separated fromliquid phase at that tenperature, four tinmes washed with
each 287 m portion of toluene, three tnmté washed with each 287 nl portion
of hexane, and .dried under reduced pressure to obtain, 46 g of a solid
catal yst conp&ferfolithCat@lys tc SOAPPRENEoniSAcAYIERES ISP LI FREEEDNL ai ned
2.2% by wei ght_of titanium atom 10.7% by wei ght. of thaligc ester, 0.7% by
wei ght of et h&EPAFSSUS 10 2564 )m€WBﬁ¥eSFsb8%o§918$oﬁ%.afgﬁt
Pol ynmeri zati on,_of propyl.ene After replacin he i nner_at nosphere a -
37 - stainl es§°§ipé’§’lqn%d€c v@(ﬁlé’\ge%gaﬁi%ﬁ‘ﬁgasvv?’?ﬁeap‘s’f"??ﬂ?gah% E@%i ng a
capacity of 3Jlte | r gqQn 2.6 Mol es of triethylalum num 0.065
ssyie Rabie oY avh s ens,

mol e of n-prop oXYysS ‘and 5.9 ng of the solid catal yst

component. synigageigzad saokdly WENIGnRIALAEdon! QUL EReYRRedCH gL OBERE0SS UP

to a parti al ssure o hen, eeding 780 g of
liquefied proguh®Rs as in Example 7 to produce a preliminary polymer

slurry.
(f) Polymerization of pfbpylene

A slurry polYmérization was carried out, using
liquefied propylene as a medium. Thus, in a polymer-
ization reactor equipped with a stirrer and having an
inner volume of 300 liters, a continuous polymerization
was carried out while feeding 57 kg/Hr of liquefied
polypropylene, 50 mmoles/Hr' of TEA, 15 mmoles/Hr of
nPMDMS and 1.0 g/Hr of the preliminary polymer slurry
prebared in Example 7 (e) as a solid catalyst component,
feeding hydrogen gas so as to maintain the hydrogen
concentration in the gas phase part of the polymerization
reactor at 0.3%, keeping the polymerization temperature
at 70°C and withdrawigg the polYmer slurry so as to
maintain a constant level of liquid surface in the
~polymerization reactor. As a result, a powdery polymer
was obtained.

By granulating the powdery polymer by means of
an extruder under thé_same'conditions as in Example 7, a
pellet was obtained. - Table 2 illustrates the fundamental
properties of the pellet.

Table 3 illustrates the properties of a



tenperature of the autoclave was elevated to 80[err]C.and a pol ynerization
was carried out at 80[err]C for one hour. After the polynerization, the

unr eact’'ed n®nonmer was purged and the polyner formed was dried at 60[err]C
for 2 hours under a reduced*pressure. Thus, 130 g of a pol ypropyl ene powder
was obtained. This neans that the yield ofg pol ypropyl ene per gramof solid
catal yst conponent (hereinafter, referred %o as PP/ Cat) was 22,000 (g/q9).

The proportioni@kidQ0¢r bkCen¥b@nes sl ¥l eh FRAS O (SafSed@sd 1do 726 by
wei ght, and the propoition -of 105 err]C xylene-insoluble fraction (XI'S) was

25. 1% by wei glicrebehingapedcefsingahndes! €hofsdhe ndiEiond g ifsi C
viscosity ([n]) of the polynmer waS 1.22, and the wei ght average nol ecul ar

wei ght / nunber gxeapaae 770l ecul ar weight ratio (Mwv M) of the pol yner was
4.4. The conditions and results of the polynerization are summarized in
Table 1. Exanples 2-4 (a) Polynerization of propyl ene Propyl ene was
pol yneri zed in the sanme manner as - 38 - in Exanple 1 (e), except that
the amount of compampylivet Bxhmgleephoxysilane was altered to the amounts
A pellet was prepared in the same manner as in
Example 1, except that, in the polymerizatioﬁ of
propylene according to Example 7 (f), the feed of nPMDMS
was altered to 1.0 mmole/Hr. Table 2 illustrates
fundamental properties of the pellet.
Table 3 illustrates the proéerties of a
biaxially oriented film which has been subjected to a

stretching processing under the same ‘conditions as in

Example 7.

Comparative Example 10

A pellet was prepared in the same manner as in
Example 7, except that cyclohexylethyldimethoxysilane
(hereinafter referred to as CHEDMS) was used in place of
the nPMDMS in the preliminary polymerization of Example 7
(e), and CHEDMS was used in place of the nPMDMS and feed
of propylene was altered to 5.0 mmoles/Hr in the
polymerization of propylene of Example 7_(f). ‘Table 2
illustrates fundamental properties of the pellet thus
obtained.

Table 3 illustrates propertie; of a b;aiially
orientédﬁfilm which ﬁas been subjected to a stretching

processing under the same conditions as in Example 7.



shown in Table 1. Conditions and results of the polynerization are

summari zed in Table 1.- Exanples 5 and 6 (a) Polynerization of propyl ene
Propyl €ne was pol ynerized in the sane manner as in Exanple 1 (e), except

t hat the n-propyl nethyl - di-nmet hoxysil ane was replaced with the conpounds
shown in Table 1 of which anpbunts were as, shown in Table 1. Conditions and
results of the polynerization are summariZed in Table 1. Conparative

Exanpl es 1-5 ég&%§?+%§§§;%%%%8ge?£ propyl ene Propyl ene was pol ynerized in

t he sanme manner except that the n-propyl nethyl -

di et hoxysi | ane was rep .t Iﬁﬂg ' %ﬂ% f; - whi ch
amounts were as shown i}r%a%g?'%\ﬁ 1&%| {?gé;d;&gﬁ re\;%rdtég s te}%ejasc_) o

pol yreri zat i sugmag .z [ Iﬁaén @1y | Vi gy &5 thd

Synt hesi s of Oglé%lﬁ lcat al yst on%%%gﬁ ssuspengdl{%}ld V\%S%g-l’ epared by addi ng

2380 (1, 500 s §8 FESYRERLFRENANY JSLR T2t o o Balkmgile SECANE ANC
(e), and CHEDMS was used in place of the nPMDMS and the
feed of propylene was altered to 1.25 mmoles/Hr in the
polymerization of propylene of example 9 (f). Table 2
illustrates fundamental properties of the pellet thus
obtained. |
Table 3 illustrates properties of a biaxially

oriented film which has been subjected to stretching

processing under the same conditions as in Example 7.

Comparative Example 12
(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 liters of titanium tetra-
chloride were charged. After keeping the solution thus
obtained at -5°C, a solution consisting of 30 liters of
dry hexane and 23.2 liters of'ethylaluminum
sesquichloride was dropwise added thereto while keeping
the reaction system at a temperature not exceeding -30°C.
Then, the reaction mixture was stirred for two hours at
the same temperature as.above. After the'reaction, the
reaction mixture was allowed to stand, and the solid
matter was separated from the liquid phase and twice

washed with each 40 liters pottion of hexéne to obtain 15'



- 39 - and heating and reacting the mxture at 130[err]C for 2 hours. Then,
11.1 g (75 mml es) of phthalic anhydride was added to the suspensi on and
stirred forsone hour at 130[err]C to dissolve the phthalic anhydride in the
suspen- sion. After cooling-the resulting honbgeneous solution to room
tenperature, the whole quantity of the sok@tion was dropw se added to 2,000
m (18 noles) of titaniumtetrachloride kept at -20[err]C, over a period of
one hour. Aft dfgtafe adebiduand produertat ure of the resulting mixture was
el evated to 110[err]C in 4 hours. Wen the tenperature had reached
110[err] C, 28.(PhiPreprratisinef i tanivosbarichphrhdeacempasitdaad, and the
resulting m xture was kept at that tenperature for 2 hours with stirring.
After reacting the nixtdﬁﬁaﬁ@ﬂ”@eﬁo@F§§uFﬁe°§§PF§eﬁaipeKaﬂayaéoWPééted by
filtration at an el evated tenperature, and the solid matter was %g in
O?e?r]c

suspended in 20 &S OFER tEnMafeCeiiac RRYiPde2aRENFERETREIGR @
O 2 nour s, AL, i A R e RO Y85, 2% g LoEh S DY
porLon of decalie alorl Ul herb g IS SRSt Al BoRc0Path oL "
oot o LA U, 3 Fle R B B OA B RO P 0 £
wei ght - of trichloride composition (A).

(c) Preparation of titanium trichloride solid catalyst

In 55 liters of.toluene, 11 kg of the titanium

trichloride composition (A) obtained in (b) was made into

a slurry, to which were added iodine and diisocamyl ether

so that the molar ratio of titanium trichloride

composition (A) / iodine / diisoamyl ether came to 1 /

0.1 / 1.0. By reacting the mixture at 80°C for one hour,

titanium trichloride solid catalyst (B) was obtained.

(d) Polymerization of propylene

After sufficiently replacing the inner

atmosphere of a polymerization reactor equipped with a

stirrer and having a capacity of 260 liters with

propylene gas, 68 liters of heptane and 13.6 kg of

propylene were charged. After elevating the temperature

of the reactor to 60°C, propylene and hydrogen gas were

fed so that pressure came to 10 kg/cm®G and the

concentration of hydrogen in the gas phase came to 0.5%

by mole. Then, 3.1 kg of the above—obtained-ﬁitanium

trichloride solid catalyst (B) and 25 g of diethyl-

aluminum chloride (DEAC) were fed and.rinsed into the_



dii sobutyl phthalate. (b) Polynerization of propylene After replacing the

i nner atnngphere of a = 40 - stainless steel-nade autocl ave equi pped
with a*stirfer and having a capacity of 3 liters with argon gas, 2.6 mmoles
of triethylalum num 0.26 mmole of cycl ohexyl- ethyl di net hoxysilane and 8.5
ng of the solid catal yst conponent synthesized in (a) were charged, and
hydrogen gas was fed up to a partial pressure of 0.33 kg/cn2. Then, 780 g
of liquefied propyl ene was charged, the tnperature of autoclave was

| evated to 8Q C | yires i zat | i { af 80 C f
one hour. ¢ L BPEEEITR TR AU I S e AF e e AelieE hononer  vias
d. Th ) dri f d
Potbced prosobr LPRErLEREI R FRECIER [T oMo tin ] (ne indndioies 1S ha
PP/ Cat = 20,5 =, 2, 4% { ght, = 72 206 by ueight -
1.77; and MW GpnéPhidns s iz%%se%%ﬂﬁeﬁg[}}l}%%ﬁ%%ﬁpo é;/l% S N N

summari zed i MpJ@pk et 1 CORPER B4 i VEn OB Erad e, RYtedRIdZ alicon of

propyl ene
composition of gas phase constant. After stopping the

polymerization reaction by addition of isobutanol, 70
liters of heptane having a température of 60°C was added
and stirred for 30 minutes. The powdery product was
separated by centrifugation and dried to obtain 26.5 kg

~of a powdery polymer. Subsequently, it was formed into a
pellet in the same manner as in Example 1. Table 2
illustrates fundamental properties of the pellet. Then,
the polymer pellet thus obtained was éubjected to a
stretching processing under the same conditions as in
Example 7. Table 3 illustrates properties of the

biaxially oriented film thus obtained.
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1. 8% by wei ght; Xl

S =

74. 1% by wei ght ;
Conditions and results of the polyner-

[ n]

2.18; and Mw Mh
ization are summari zed in Table 1.

6. 1.

Exanpl® 7 (%) Prelininary polynerization A SUS-made autocl.ave equi pped with
a stirrer and having a capacity of 3 liter80was charged with 1.5 liters of
t hor oughl y dehydrated and deaerat ed n- hexane,

37.5 nmmol es of

triethylal um num

the solid 42
mai ntai ning the i
- propyl'ene was. cont
prelimnary polyns
was transferred tq
a capacity of 150
but ane was added,

t enmperature not ey
fluidized bed typq

Table 2

3.7% mol es~of n} propyl neqhyl di met hoxysilane and 30 g of
- catalyst ompopent prep red in Example 1 (d). Wile
nes terrpg ure pfe ~Re au ocla“ye at 1p[err]C, 30 g of
I ®uqusly gé ovel A perlo of 45 nminujes to carry out a
rigation. e prelimnary{polymer slufry thus obtained
& $US-ade aut ofT ave e U|pped mnth alstirrer and having
Ilaews, ;pq;lite s"of sUf i & ety pufified |iquefied
arfd [the mixture haB B eS vgdﬁ\,hfgleskmpi ng it at a
c&eding 10[err]C Tff‘PﬁI neriZafi dh pf propylene In a
p dcrtor equi ppeg with a
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stirrer and having an inner volune of 1 nferr], a continuous gas phase

pol yneri zati on of propylene was carried out at a polynerization tenperature
of 75ferr]C and a pol ymerization pressure of 18 kg/cnferr]G under a
condition of feeding propylene and hydrogen so as to maintain the hydrogen
concentration in the gas phase at 0.1% while feeding 50 mol es/ H of
triethylalum num (hereinafter referred to as TEA), 15 mmol es/ H of

n- propyl met hyl di met hoxysi | ane (hereinartéi Teferred to as nPMDMVB) and 2.0
g/ H of the prelimnary polynmer slurry prepared in (e) as a solid catal yst
conponent. As a result, 18.1 kg/H of a powdery polyner was obtained. As
calculated fromthe retention in the polynerization reactor and the
formati on of polyner, the nean residence tine was 3.3 hours and the anpunt
of polymer per solid catal yst conponent, nanely PP/ Cat, was 9,050 g/g. -

43 - Next, an antipxidant yas phdded to ghe powdery pol yner obtai ned above,
and the m xture was gnanul gt ed} by neans}of an extrugler to obtain a pellet.
Fundanment al properfieg of ﬁhe bel |l et arg¢ shown in Table 2. Next, the
pol ynmer pellet was| nelited gnd pxtruded at 270[err] C|by neans of -a T-die
extruder equi pped _;:: 0 0 0 0 ' x x X
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with a screw of 65 nmdianeter, and then rapidly cool ed by neans of cooling
rolls of 30[err]C to obtain a sheet. The sheet was longitudinally stretched
whil e fieatisng it at 145[err]C, then laterally stretched while heating it
with hot air of 157[err]C, rand then subjected to a stretch heat treat- nent
at 165[err]C to obtain a biaxially oriented film having a thickness of 20
[err]. Table 3 illustrates properties of the film Exanple 8 A pellet was
prepared in the sane manner as -in Exanple 7, except that, in the

pol yneri zati on of propylene according to Exanple 7 (f), the feed of nPNVDVS
was altered. Table 2 illustrates fundanmental properties of the pellet thus
obtained. Table 3 illustrates the propertiegpsof a biaxially oriented film
whi ch has been subjected to a stretching processing under the sane

conditions as i grEEampbe %HEEIRVENQISN(a) Synt hesi s of organomagnesi um
conmpound, (b) synthesis - solid catal yst conponent, (O
synthesis of ester- treat Qﬂespirédenﬁnﬂn(réhtiléﬁt pestsaes apl &dotafshyst

polymer free from stickiness ahd excellent in process-
abilities such as stretchability, an a-élefin
polymerizing catai&st for obtaining such c-olefin
polymer, and a process for producing such a-olefin
polymer. Further, the polypropylene provided by the
present invention for production of a biaxially oriented
film is excellent in stretchability and the biaxially
oriented film obtained bf subjecting the polypropylene to
a stretching processing is excellent in stiffness and
dimensional stability_and successfully usable as a
packaging material and the like.
BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a flow chart for facilitaﬁing
understandlng of the present lnventlon. This flow chart
is a typical example of the embodiments of the present
invention, and the present is by no means limited

thereby.



conponent (acLLva%%ng‘TTééTﬁEﬁfYﬂmere perfornmed in the same manner as in

Exanple 1. (e) Preljm neri zation was perforned in the sanme manner

‘as in g Exanpl e m‘\mmm“\ﬂ elimnary polyner slurry. (f) Polynerization
L

"~ of propyl ene Al® yreri*zati on was carried out, using |iquefied
propyl ene as a medium Thus, in a polyner: 4fation reactor equipped with a

stirrer and having an inner volune of 300 liters,, a continuous

pol ynerizationWCﬁ;Tré weh yhile feeding 57 kg/H of |iquefied
pol ypr opyl ene, mol es/ H of TEA, 15 mmol es/H of nPMDVS and 1.0 g/ Hr of

the prelimnary) pol ymer SinréyoP&£PR! S e XebPaEndd (I8y pelymenizihg an
cat al yst conponent, feeding hydrogen gas so as to nmaintain the hydrogen

concentration ig éer GashdPesg Padt Mbré heapivdy nEtomatwinich esctiostiats 0. 3%
keepi ng the pol ynerization tenperature at 70[err] C and w thdraw ng t he

pol ymer slurry €ge asolDowtnhdt abnditiomst ant | evel of liquid surface in the
pol ynmeri zation reactor. As a result, a powdery pol ymer was obtained. By
granul ating the powdery pohgnintbinsitamsistositexinlidef saiddrpelmen s
conditions as in Exanple 7, a pellet was obtained. Table 2 illustrates the
fundamental prapettlesenfthae Peb|and Mablkigher| tharalls anfk properties of
a ' .
20°C xylene-soluble fraction (CXS) content (%
by weight) and 105°C xylene-insoluble fraction (XIS)
content (% by weight) of said polymer satisfy the follow-

ing condition:
XIS s 70.00 - 3.64CXS

provided that CXS is noﬁ smaller than 0 and not greater
than 15.
2. An a-olefin polymer according to Claim 1,
wherein said a~olefin having 3 or more carbon atoms is
éropylene.
3. An o-olefin polymerizing catalyst consisting of

(&) a solid catalyst cbmponent containing
magnesium, titanium,.halogen and an electron donative
compound as essential components,

(B) an organoalum;num compound, and

(C) an electron donative compound component,
for use in éhe-production of an a-olefin polymer which is
an a-olefin polymer obtained by polymerizing an a-oclefin
haviné 3 or more carbon atoms and satisfyihg the follow-
‘ing conditions: '

i . - ' the intrinsic viscosity [n] of said polymer is

1This Sheet Has Been

g 0 2 rEEs




- 45 - bi axi aHy—oriented rirnrmnich has been subjected to a stretching

processi ng unde ions as in Exanple 7. Conparative Exanpl e 9
A pell et wag pr M‘Bmm B H manner as in Exanple 1, except that, in
t he pol ynmeri zat' € according to Exanple 7 (f), the feed of
NPMDVS was altered to 1.0 nmmole/H. Table 2 illustrates fundanental
properties of the peIIet Table 3 |IIustra§és-the properties of a biaxially
oriented filmwhich has been su?gected to a stretchlng procgssing under the
same conditi onds kaves Fhare 0z 8:A2P8 | et was

prepared in the sane manner, as in Exa except t ha
cyclohexylethyldlnethoxyﬁq (¥Rﬁﬁ9§§4&iﬁ§%e ron ﬂg%éé EPRBRES &s used

and’ CLEDVS vas T ND%?‘ " ol QI XAARes SRR IRELE SFSRFOR (Relas |
(1) Tabl'e 2 i 1908 '3;6 Mokt B Readmetl REESERF, he  KETIG-T

ing condition:
XIs < 70.00 - 3.64CXs

provided that CXS is not smaller than 0 and not greater
than 15.
4. An a-olefin polymerizing catalyst according to
Claim 3, wherein said a—glefin having 3 or more carbon
atoms is propylene.
5. A process for produc1ng an a-olefin polymer
which comprises producing an a~olefin polymer obtained bj .
polymerizing an a-olefin having 3 or more carbon atoms
and'satisfying the following conditions:

_ the intrinsic viscosity [n] of said polymer is
not lower than 0.5 and not higher than 10, and

20°C xylene-soluble fraction (CXS) content (%

by weight) and 105°C xylene-insoluble fraction (XIS)
content (% by weight) of said polymer satisfy the

following condition:
XIS < 70.00 - 3.64CXS

! provided that CXS is not smaller than 0 and not greater
than 15, by the use of a catalyst system COnéistihg of
(A) _ a solid catalyst component contalnlng

- magnesium, tltanlum, halogen and an electron donative

is Sheet Has Been Replacet _ - o | R | I_ | o THIS SHEET HAS BEEN
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_____________~___~_*
obt ai ned. Table i Il ustrates properties of- a biaxially oriented film which
has been subj e "m,mﬂ""m ng processing under the sane conditions as
in Exappl e.7. "‘u ive Exanple 11 A pellet was prepared in the
samne nanner as in Exahpl®™ & except that CHEDMS was used in place of the
NPVMDMS in the prelimnary pol ynerization 35 Example 9 (e), and CHEDMS was
used in place of the nPMDVS and the feed propyl ene was altered to 1,25

mrol es/ H in the pol rization .of | ene of exanple 9 (f). Table 2
illustrates f ‘ﬂ¥ r%ﬁﬁﬁ%gﬁﬁg 4ﬁ% (%ﬁ%ﬂ thus obtai ned. Table 3

~illustrates pr@ertles OJ %s w‘j ch has been
{ subjected to str%etching proc S|ng un SRR con |t|ons as in Exanple

7. Conpar at i Ve(idr?rianpl e %@e&f&?rﬂﬂﬂv@ W mAf ter

replacing the er atnnsphere o a reactor ‘having a cap C|ty of 200-liters

with argon gasg 40 liter WUt iy ldd @019 it Lt et ra-

chloride were charged Al ter keeplng the sol utm on thus
according to Claim 5, wherein said a-olefin having 3 or

more carbon atoms is propylene. ]
7. A polypropylene for use in the production of a
biaxially oriented film which satisfies the following
conditions (1) to (3):.

(1) the content of 20°C xylene-soluble fraction
(CXS) is 3.5% by weight or less,

(2) . the content of 20°C xylene-soluble fraction
(CXS, % by weight) and the content of 105°C xylene-
insoluble fraction (XIS, 's by weight) satisfy the

following condition:
XIS £ 70.00 - 3.64CXS, and

(3) melt flow.rate (MFR) at 230°C is from 0.5 to
10.0 g/10 minutes.
8. A polypropylene for use in the production of a
biaxially oriented film according to Claim 7, wherein the
temperature at which said polypropylene shows a complex
elastic modulus of 1 x 10° dynes/cm? when a vibration of
110 Hz is applied to the polypropylene is in the range of
from 134°C to 152°C. '
9. A polypropylene for use in the production of .a
biaxially oriented'filﬁ according to Claim.7' wherein the

temperature at which sald polypropylene shows a complex

' _ = | THIS SHEET HAS BEEN
Th|s Sheet Has Been ReIplaoe< ) _ | E R_E_PLACED -




obt ai ned atZ-5[erTTfT—?rfwﬁt&+{#L£@m5|stlng of 30 liters of dry hexane and

23.2 liters of eth nun1sequ|chIor|de was dropw se added thereto

whi |l e k»eeﬁr*-ng the . wﬂ'mﬂn ‘a tenperature not exceeding -30[err]C
After

Then, the reaction ed for two hours at the same
tenperature as above he’ réacti on, sghe reaction m xture was all owed
to stand, and the soli.d matter was separated fromthe |iquid phase and

twi ce washed willalstdac hoéilust &fs 16 Li0dNdpheHLxA Grhled @bAbration of 47 -
kg of a reduced product. (b) Preparation of titaniumtrichloride

conposi tion Thaorertuded applded tebthiengdllypropylens GBdeni 8he gafgerbY in
n-decal in having a concentration of 0.2 g/cc, and heat-treated at 140[err]C
for 2 hours. Afroar 137€Cr eacli4G?C,t hadsmedrtndllont rase (MFRYre¥nsafnd twice
washed with each 40 liters portion of hexane to obtain titaniumtrichloride
conposi tion (Aplypcrpileper ati @305C tist dni whret rangboofdéreml LdOcabaByst I n
55 liters of toluene, 11 kg of the titaniumtrichloride conposition (A)
obtained in (Bylﬁa@lNEﬁéslnto ‘a slurry, to which were added iodi ne and

di i soanyl ether so that the nolar ratio of titaniumtrichloride
. 10. A polypropylene for use in the production of a

biaxially oriented film obtained by carrying out a
polymeriéation reaction by the use of a catalyst system
consisting of: |

(A) a solid catalyst component containing

magnesium, titanium, halogen and an electron donative

. compound as essential components,
(B8) an organcaluminum compound, and
(C) an electron dohative compound component,

which satisfies the following conditions (1) to (3):
(1) the content of 20°c.xy;ene;soluble fraction
(CXS) is 3.5% by weight or less,
(2) the content of 20°C xylene-soluble fraction
(CXS, % by weight) and the content of 105°C xylene-
insoluble fraction (XIS, % by weight) satisfy the

following condition:
XIS < 70.00 - 3.64CXS, and

(3) melt flow rate (MFRi at 230°C is from 0.5 to
10.0 g/10 minutes; |
1. A polypropyléne for use in the'production of a
biaxi;lly oriented fiim_according_to Claimllo, wherein

the temperature at which said polypropylene shows a

1Th|s Sheet Has Been Repl
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-conposit{on (A) / iodine: | ether came to 1/ 0.1/ 1.0. By

reacting the nij? I | ] C for one hour, titaniumtrichloride solid
catal yst ('B) wad/A Jmuywﬂaﬂlﬂf)l yneri zation of propylene After
sufficiently replaci®ngtthe | at nosphere of a polynerization reactor
equi pped with a stirrer and having a capacity of 200 liters with propyl ene
gas, 68 liters of heptane and 13.6 kg of propylene were charged. After

el evating the tenperature of the reactor 8@ 60[err] C, propyl ene and
hydrogen gas were fed so that pressure came to 10 kg/cnferr] G and_the
concentrat i oncompApdr edastif MRAudns phadexcafe dRes AT LYNRBI 8. VERER- 3. 1

kg of the above-obtained titaniumtrichloride solid catalyst (B) and 25 g
“of diethyl- atdsrn@h dAPoBrRd&S(pPREjeAete tBE RRAYPFRBELSNAtHSthB the. 43 .
reaction systemwith 2 liters of heptane-to start a polynerization
reaction. TheFaageePf ERE™BASnEr tRad>@oRti nuously fed to continue the

SR N IR, TS R ST W

reaction by adduiuenof oLseRULANEL 1 8cbblaiAg"ko"ERA BN B2 MRE-Bin
the temperature at which said polypropylene shows a
complex elastic modulus of 1 x 10° dynes/cm’ when a
vibration of 110 Hz is applied to the polypropylene is in
the range of from 137°C to 145°C and melt flow rate (MFR)
of the polypropylene at 230°C is in the range of from 1.0
to 8.0 g/10 minutes. |
13. A biaxially oriented film obtained by subject-
ing a polypropyiene for use in the production of a
biaxially oriented film'according to one of.CIaims 7 to
12 to a stretching processing.
14. An c-olefin polymerizing catalyst according to
Claim 3, wherein said electron donative compound

component (C) is an organic silicon compound represented

by the following general formula:
R¥RMsi(OR'Y),

provided that R¥ is a hydrocarbon group having 1-20
carbon atoms, R is a hydrocarbon group having 1-5 carbon
| atoms, and R is a hydrocarbon group having-l-zo carbon

atoms_.
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‘and stirred for 30 nminutes. The powdery product was separated: by _
'Centrifqgation and dried to obtain 26.5 kg of. a powdery pol yner. ' -
"Subsequént1¥y, it was formed into a pellet in the sane nmanner. as i n Exanpl e
1. Table 2 illustrates fundamental properties of the pellet. Then, the
;poryner pel l et thus obtained maS'subject?q/go-a'stretching processi ng
.undert he same conditions as in Exanple 7. “Table 3 illustrates properties of
'the biaxially oriented filmthus obtained. . - 49 - ' - 52 - EFFECT
OF THE | NVENTI ON The present invention provides an [err]-olefin _polvner

free fromstickiness and excellent 1 n process-
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“abil’ities such as stretchability, an [err] oIefln polynerlzrng catalyst for
obt ai ni ng such [err]-ol efin polymer, and a process for producing such
[err]-ol efin polymer. Further, the pol ypropyl ene provided by the present

i nvention for production of a biaxially oriented filmis excellent
stretchability and the biaxially oriengégg | obt ai ned by-Subjecting t he
pol ypropyl ene to a stretching processi ng 1's excel l ent Kﬁ éffness and

di mensi onal: stability and successfully usable as a pac ng ‘mat eri al and

the lik BRI EF DESCRI PTI ON OF THE DRAW NG t f
G111 at 1 ng -urAlPEAMRTIAN BOLYMERSALRHA-oLEREY BhL vheRR oG EATAL YL
t | | f t

7o “eralnl of L pRARIFROR BlobliTRC SEPAOIEM PR MIERSTS |
An [err]-olefin poIynerAéb?apﬁéélbypsiyyﬁﬁrW?ﬂﬁgbéﬁaﬁgﬁpepﬁﬁ“ﬁéﬂ ng 3 or

nore carbon atons, which satisfies the follomnna condi ti ons: t%ﬁllntrinsic
viscosity ([nStiSfnessd Ssighdness nprorsrerbindihyo. 5 6nd W34S gher t han

10, and intrinsic viscosity [n] is in the range of from 0.5 to 10

and which 20°C xylene-soluble fraction (CXS) content (%
by weight).and 105°C xylene-insoluble fraction (XIS)
content (% by weight) satisfy a condition of XIS <

70.00 - 3;64CXS,_provided that CXS is not smaller-than 0
and not greater than 15; a specified a-olefin polymer-
izing catalyst for producing the polymer; a process for
producing the polymer using the specified a-olefin
polymerizing catalyst; a polypropylene for use in the
production of a biaxially oriented film excellent in
stretchability and satisfying the conditions (1)-(3)
mentioned below; and a biaxially oriented film excellent
in stiffness and dimensional stability obtained by
stretching-the polypropylene:

(1) the content ef 20°C xylene~soluble fraction
(CXS) is 3.5% by weight or less,

(2) the content of 20°C xylene~soluble fraction
(CXS, % by weight) and the content of 105°C xylene-
insoluble fraction (Xis, % by weight) satisfy the

following condition:

ﬁ'* A% e F
XIS <.zo 00 - % 6”‘&cx$§, ?an‘ % ﬂ § 5"

(3) melt flow rate (MFR) a€’230°c is from 0.5 to

10.0 g/10 minutes.



20[ arr] C xyl (CXS) content (% by weight) and 105[err]C
xyl ené-i nsal ubl e fractron (XI'S) content (% by wei ght) of said polymer

y
sati sfy the fo“mmummlmum XIS [err] 70.00 - 3.64CXS provided that
CXS i-s not ‘sma ot greater than R QlRfd n

pol ymer “accor di ng odadim 1, “wherein said [er %t}ff&? ﬁhﬁ &Vi ngn% or nore
carbon atons is propyl ene. 3. A process for produci ng an

[err] ol éfin polymer which conprises prodggisig an [err]-olefin polyner

obt ai ned by polynerizing an [err]-olefin having 3 or nore carbon atons .and
sati sfying t eI 1DWEIREMEMAES i ons: the intrinsic viscosity [n) of said

pol ymer is not lower than 0.5 and not higher than 10, and 20[err] C _

xyl ene- sol ublls: fractrodv(@ﬂ@leiwnepnlxmebyohbﬂgh?§ BﬂdP@éBF@F#F@ng an

xyl ene-insoluble fraction (XIS) content (% by weight) of said._p :
satisfy the o-olef4in heidiel AHMOTKFITOPBL aEﬂ‘&FIﬁPlFHaﬁaﬁléﬁ&eﬁot _
greater than 15, t he use of . a catalyst system consi sting of (A) a

solid catal yShe g SR

the intrinsic viscosity [n] of said polymer is

not lower than 0.5 and not higher than 10, and
| 20°C xylene-soluble fraction (CXS) content (%
by weight)} and 105°C xylene-insoluble fracti?n (XIS)
&/; : coﬁten; (% by weight) of said polymer satisfy the follow-

ing condition:
XIS < 70.00 - 3.64CXS

provided that CXS is_hot smaller than 0 and not greater
than 15.
2. An a-olefin polymer according to Claim 1,

wherein said a-olefin havihé 3 or more carbon atoms is.

propylene. | . | _
3. . A process for producing an a-olefin polymer
o which comprises producing an a-olefin polymer obtained by -

.polfmerizing an a-olefin having 3 or more carbon -atoms
and'satisfying the following eonditionS:
the intrinsic viscosity [n] of said polymer is
not lower thap 0.5 and not higher than 10, and |
20°C.xylene-soluble fﬁaction (CXS) content (%
by weight) and 105°C xylene-insoluble fraction (XIS)

content (% by weight) of sald polymer satisfy the

following condition: : REPLACENE»”?SHEET

XIS < 70.00 - 3.64CXS 03 JUN1999




magnesi um titani en and an el ectron donative conpound as essenti al

conpon an or ganoal um num conpound, and (C) an el ectron
donatlv 14, ent. 4 . A process for producing an
[err]-ol®efith po mdumto(JaHnB Mmmﬂnsmd err]-olefin having
3 or nore car bon atoms is propyl ene. 5. g§pgeens Jene 1999 n

t he production of a biaxially oriented filnlmhich SatISerS the follow ng
conditions (1) to (3): (1) the content of 20[err]C xyl ene-sol ubl e
fraction (CXS) is 3.5% by weight or |esss QQ)- the'content of 20[err]C

‘ol eno- 1 s #@%@ﬁ%%%&%%’%rﬁ?f“{v PantfSeaief pl ATy
condi ti on: Xl%ﬂéﬁri570b906ﬁ%3u$§0 n1nu Qt&%}st sggkgmegsty€%§§w§9 at

230[err]Cis from0.5to 1 ,
pol ypr opyl ene oy use '”até‘@l?&Oéélﬁéjﬁgé‘toi:oﬁgghéﬁ‘cabbﬁtﬂ&h Rged film
ai t I C

according to m 5, wherein the tenperatur sal ol ypr opyl ene
shows a conpl gtagnesium, titanium, halogen and an electron donative

compound as essentiai &omponents,
~(B) an organcaluminum compound, and
(C) an electron donative compound component.
4. . A process for éroducing an a-olefin éolymer
accqrding to Claim 3,'wherein said c-olefin having 3 or
more ;arbdn atoms is ?ropylene.
5. - A polypropyiene for use in the production of a
biaxially oriented film which satisfies the following
conditions (1) to (3): |

(1) the content of 20°C xylene-soluble fraction
(CXS) is 3.5%'by weight or.less,

(2) the content of 20°C xylene-soluble fraction .
(CXS, % Sj weight) and the content of 105°C xylene-
i,! in;oluble fraction (XIS, '% by weight) satisfy the

following condition:
XIS < 70.00 - 3.64CXS, and

(3) melt flow.rate (MFR) at 230°C is from 0.5 to

:10.0 g/10 minutes.
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eL§§LLQ_nDduLus—e#—%~x_loperr] dynes/cnierr] when a vibration'of 110 Hz is
applied to the“[) fropylene Is in the range of froml1l34[err]C to

%}52 ““mm“)“m A pol ypropyl ene for use in the production of a

il maccording to Claimb5; ein the te eratu -
whi ch shi d* pol ypropyl ene shows a conpl ex eIastE@Eﬁﬂﬂﬂp &t -1 f”f@[t§?§

dynes/cnierr] when a vibration of 110 Hz is applied to the polypropylene is
in the range of from137[err]C to 145[err]C and nmelt flow rate (MPR) of
sai-d pol ypropyl.ene at 230[err]C isin the i%nge of from1.0 to 8.0 g/ 10

m nutes. 8 A pol ypropyl ene for use In the prqduction of, a bi X|aIIy B
ori ent ed fllnﬁobtalned éy &Pf °EbeﬁbﬁFb ﬁ%é%ﬁ tth e use
of a catal yst steg¥90n5|st

Contal ol ag” repREELETLS B R0 %&ﬂ&bé‘ﬁcé’ﬁ&"éﬁ S%%&ﬁ“aé | XHeReR o

tial o - 56 :
o SeapaRRREe 5F) rhich, s ESAAANINAE SRR e AL e
fol I owi ng CO“E!LEBQ&& mbhullas( 3¢ 1(1) 10° ai)ﬂeswhemhéﬁ 20k ebrd€ion of

xyl ene-sol ubl & fraction
110 Hz is applied to the polypropylene is in the range of

from 134°C to 152°C.
'7; A polypropylene for use in the production of a
biaxially oriented film according to Claim 5, wherein the
temperafure at which said polypropylene shows ‘a complex
'elaétic modulus of 1 x.10’ dynes/é#g-when.a vibration of
110 Hz is applied to the polypropylene ié in the range:of
from ;37°C to 145°C, and melt flow:rate (MFR) of said
~ polypropylene at 230°C is in the range of from 1.0 to 8.0
g/iO minutes. ' '
8 . A.polypropylene for use in the prpduction of a
biaxiélly oriented film obtained by carrying out a -
polymeriiation reaction by the use of a catalyst system
U consisting of: |
(A). a solid catalyst component containing
magnesium, titanium, halogen'and an electron donative
compound as essential components, |

(B) an organoaluminum compound, and

REPLACEMENT SHEET
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(CXS) is 3 rght or{err]less, (2) the content of 20[err]C

xyl ene- soluble fr (CXS, % by weight) and the content of 105[err]C
xyl ene mm\& m“g!\ on (XIS, % by weight) satisfy the follow ng
cond|t| 00 - 3.64CXS, and (3) nelt flowrate (MR)
230[err]C is from0.5 to 10.0 g/ 10 minutes. 9 .Subst'tut%sgsﬁpﬁo W%ﬂ@gt%r

use in the production of a biaxially oriented filmaccording to C aim 8,

wherein the tenperature at which said pal gy apyl ene shows a conpl ex elastic
modulus of 1 x_10[err] dynes/cn? when a vibra- tion ¢f. 110 Hz is applied to
t he pol ypr| er(ﬁ:) poI ypr oRBn&lestren; dehatige WW@%@?T}@Y-O 152[err] C.

10. - A pol | f duct f | rl
fil m accor di gt és%%%sé%sm%&ee%ﬁﬁﬁ PRI bl cHo skl
pol ypropyl ene sh 110%ﬁglgén% %L ne-381 f%r}rgggf§ﬁcn{er;]

when a vi bration app ypropyleneé TS Tn e -range
of from 137[ ey éiéztﬁslé5BQrbbcwéaéhﬁebk*Wé@@ rate (MFR) of the

pol ypropyl ene at 230[err]CiS in the range of from1.0 to 8.0 g/ 10 m nut es.
- 57 - (2) the content of 20°C xylene-soluble fraction
(CXS, % by weight) and the content of 105°C xylene-
insoluble fraction (XIS, % by weight) satisfy the

following condition:
~ - XIS < 70.00 - 3.64CXS, and

(3) melt flow rate (MFRi at 230°C is from 0;5 to

10.0 g/10 minutes.

| 9 . A polypropylene for use in the production of a

biaxiélly oriented film according to Claim 8, wherein

the-temberafuré at which said polyprqu}ene shows a

complex eldstic modulus of 1 x 10° dynes/cm? when a vibré—

tion of 110 Hz is applled to the polypropylene is in the
. . range of from 134°C to 152°C.
\ff- ' | 10.- A polypropylene for use in the production of a
biaxially oriented film according to Claim 8., wherein
the temperature at which said polypropylene shows a
complex elastic modulus of 1 x 10? dynes/cm? when a
vibration of 110 Hz is applied to the polypropylene is in

the range of from 137°C to 145°C and melt flow rate (MFR)

of the polypropylene at 230°C is in the range of from 1.0

to 8.0 g/10 minutes.
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A bi axi al—r-y—ef—i—em—ed_f_u_m_obt ai ned by subject- ing a polypropyl ene for use
on of a biaxially oriented filmaccording to one of Claims 5

in tlge pr’muc
to to essin
m’ “""f"m mm: v Substitute sheet - 3 Juﬁe 1999

c L

o

- 57 -
11 - A biaxially oriented f£ilm obtained by subject-
ing a polypropylene for use in tﬂetproduction'of a
biaxially oriented film'according to one of Claims 5 to

10 to a stretching processing.
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