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POLYPROPYLENE STRETCHED FI LM The present invention
pal ypsopyl ene stretched film In nore particular,
pol ypropyl ene stretched filmhaving a high rigidit criptipgapnpddil .. to pagegd ....7....
appear ance includi ng'transparency. -Pol ypropyl ene siifidilaméd fi:lpagedatie. gopaded 2o.....
in optical properties, nechanical propefrties, and jliRrawink(s)y: phgad ........ tc paged ..........
packagi ng. Hence they have been widely used in thd#iAtsdaaf ppakRigPAM 10 paged . 7.....
i ncl uding food packagi NBOBKBROBYLENE SEBEFCHISadEB e dloweMaipTL e,
conventional polypropylene stretched filns are, for SUME ISES —r————————
unsatisfactory in nechanical properties, particularly in rigidity.
Therefore, the inprovenent of such properties has been eagerly desired.
Accordi ngly, there have been proposed a nunber of proposals for inproving

the rigidity of polypropylene stretched film _For exanple, JP-B-47-11656
~g ) y P ypThgypresent invention relates téng polypropylene
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stretched film. In more particular, it relates to a
polypropvlene stretched film having a high rigidity and a
beautiful appearance including transparency.

' Polyprgpylene stretched films are good in
opticél properties, mechanical properties, and suitabilify
for packaging. Hence they have been widely used in the
field of packaging ine;ﬁaing food packaging ahd textile
product packaging. 'Hgg;ver, the conventional polypropylene

. stretched‘films are? for some uses, unsatisfactory in
mechanical properties, particularly in rigidity.
Therefore, thelimproveﬁent of such proPe;ties has been
eagerly desired. Accofdingly, there have been proposed a
number of proposals for'improving the rigidity of u |
polypropylene'Stretched film. For example, JP-B-47-11656

:); and 54-15779 propose a method which comprises adding

) modifiers of petroleum resins such as styrenic
hydrocarbon pclymers to polypropyvlenes. JP-A-55-81125
proposes a method which comprises using a polypropylene
of which the isotactic pentad fraction of boiling-
heptane insoluble portion is 0.955 or more.

Further, JP-A-56-2307, 59-172507 and

62-195007 teach a method for improving the rigidity of
polypropylene itself which comprises Qidening the

S

molecular weight distribution.



and 54-15779 propose a nethod which conprises adding nodifiers of petroleum
resins such as styrenic hydrocarbon polyners to pol ypropyl enes.

JP- A-55-81125 proposes a net hod whi ch conprises using a pol ypropyl ene of

whi ch the isotactic pentad fraction of boiling- heptane insoluble portion

~is 0.955 or nore. Further, JP—A-SQ:;§QJ, 59- 172507 and 62-195007 teach a
met hod for inproving the rigidity of pol ypropyl ene itself which conprises

witdeni ng t he nDIeculggrwgh%QBVthtthQutFéﬁ?PareEQYFGPq AFRA ng t he

transparency and ot her appearances of poIypro%yge%elstre5%hﬁg_fiIns, JP- B-

appeéarances of polyproPylene stretche ilms,

54-15779 discloses a method comprising adding petroleum
60~139428 disclcse methods comprising adding a sorbitol
derivative or a specific polymeric nucleating agent
to polypropylene.

Howéver, these methods disclosed in the above-
mentioned ‘documents each have a problem of insufficient
improvement in rigidity and transparency. or deterioration
of characteristic properties inherent to crystalline,
propylene polymers, or severe fuming or roll_st;ining
during film forming operation.

Thus, in the methods comprising adding
modifiers of petroleum resins to polypropylene, although
the rigidity and transparency of the produ;t are improved
to some extent, the heat resistance and solvent resistance
are deteriorated, posing restriction to the use thereof,
and moreover severe fuming and roll staining take place
during film forming operation. 1In the method which uses
polypropylene having an isotactic pentad fraction of
boiling-heptahe insoluble portion of 0.955 or more,
the rigidity is improved to some extent but it is not
vet sufficient, and further the transparency is unsatis-
factory. = In the method which comprises widening the
molecular weight distribution of polypropylene, the
rigidity is improved to some extent but it is not

sufficient, and moreover, the transparéncy is very



54- 15779 di scl oses a nmethod conprising adding petroleumresins to--——— __
pol ypropyl ene. JP-B-60-43859 and JP-A- 60-139428 Qisclose;pﬁgggg."
conprising adding a sorbitol derivative or a specific poly ' ¢praged
agent to pol ypropyl ene. However, these methods disclosed in E ﬂmmr
nmentioned docunments each have a probl 2m-of insufficient inpl I -
nherent { QoRroEtSERFHREYpy B35HBRE pol ymer s, Cor severe fum ng of
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film is recognized although the transparency is

improved to some extent.

Accoréing to the present invention, there is
provided a polypropylene stretched film consisting
essentially of a compositionlwhich comprises a crystalline
propylene polymer and 0.1 ppm by weight to 10% by weight
of a nucleating agent, the composition having a melting
point of 160°C or more, a crystallization temperature

~of 128°C or more, and a 20°C xylene soluble portion of
3.0% by weight or less.

When the composition contains a nucleating
agent in a content outside the range of from 0.1 ppm by
weight to 10% by weight, a melting point of less than
160°C, a crystallization temperature of less than
128°C, or a 20°C xylene soluble portion of more than
3.0% by weight, the resulting film is unsatisfactory
in rigidity or transparency and the merits of the present
invention cannot be achieved.

The composition used in the present invention
comprising a c¢rystalline propylene polymer and a

+ nucleating agent preferably has a melting point of 164°C
or more, a crystallization temperature of 128;C or more,

and a 20°C xylene soluble portion of 3.0% by weight or

less because such a composition gives a stretched film



and noreover severe fum ng and roll staining take plﬂgghg{,ms%ge fHe lgaegorm ng
operation. In the nethod which uses pol ypropyl ene hav

pentad fraction of boiling-heptane insoluble portjon
rigidity is inproved to some extent but it is not yet
further the transparency is unsatis= factory. In the nethod mhlch
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temperature of 128°C or more, and a 20°C xylene soluble
portion of 2.5% by weight or less.

The melt flow rate of the composition is not
critical. Howe&er, it is preferably 10 g/10 min or less,
more preferably 1.0 - 8.0 g/10 min, and most preferably
1.0 - 6.5 g/10 min. |

Although the nucleating agent used in the present
invention is not critical, i; is preferably a polymer of
an a-olefin having 6 or more carbon atoms branched at
the 3-position:or a copolymer of a vinylcycloalkane,
and more preferably a polymer of vinylcyclohexane.

A content of the nucleating agent less than
0.1 ppm by weight is unpreferaﬁle since it gives the
product an unsatisfactory rigidity and transparency.

A content of the nucleating agent exceeding 10% by weight

is unpreferable from the viewpoint of processability and

cost factor. The content preferably falls in the range

of from 2 ppm by weight to 5% by weight, more preferably

from 2 ppm by weight to 3% by weight and most preferably
rom 100 ppm by weight to 3% by wei ight.

The process for preparing the composition |
comprising a crystalline propylene polymer and a nucleat-
ing agent used in the present invention is not critical
so long as the process gives a composition which
satisfies the limitations 6f the present invention. For

example, the composition can be prepared by polymerizing



7
nucl eating agents, no inprovenent in the rigidity of polypropyl ene
stretched filmis 5 recogni zed al though the transparency is inproved to
sonme extent. According to the present invention, there is provided a
pokypropyl ene stretched fil mconsisting essentially of a composition which
conprises a crystalline propyl ene pat yarer and 10, 500 ppm by wei ght to 10%

by wei ght ofa aritifl efdngigadegich Nad h@nﬁ?]’.ﬁ%@ioﬂeﬂ@hbénﬁﬁt(hf al krm
[efr]-olefin having 6 or nore carbon atoms branched at the 3-position or a

pol yner of & idgldrcyid oz kaaiealydie conpashingnahavicagiamrelompamndi nt  of
160[err] or nore, a crystallization tenperature of 128[err] or nore and a
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To the composition used in the present

invention may be added as occasion demands various
additives usually used for poclypropylene, such as
antioxidants, lubricants; antistatic agents and
antiblocking agents.

The polypropylene stretched film of the present
invention may be'prepared by stretching polypropylene
film in at least one direction in a usual manner, for
example roll stretching, tenter stretching and tubular
stretching. The film is usuallf stretched 5-100 times
that of the original area.

The polypropylene stretched film of the present
invention may bé subjected to a surface treatment such as

' corona discharge treatment or flame treatment in a
conventional manner.

The poiypropylene.stretched £film of the present
invention has a high rigidity and a beautiful appearance,
so that it'may'bé used as it is. It may also be used
as the base layer of a composite film provided with a

heat~sealable layer etc. at least on one side.

_This Sheet Has Been Reﬂlace
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Substitute sheet - 22 January 1998 -4- of enhanced rigidity and
transparency. More preferably, it has a nelting point of 166[err] or nore,
a crystallization tenperature of 128[err] or nore, and a 20[err] xyl ene
sol ubl e portion of 2.5% by weight or less. 5 The nelt flow rate of
the conposition is not critical. Howeyetr, it is preferably 10 g/10 mn or

less, nore preferably 1.0 - 8.0 g/10 m st prefer bly 1.0 - 6.5

g/ 10 nin. ﬁgﬂﬁﬁt%ﬁ7°%?°fh§e gtﬁ@af?n@aﬁbéﬁP gg ShateE £%pm by weight is
unpr ef er abl e %%ch it gives the product an unsatlsfacory rigidity and

t r anspar endyf W ent of the nucl eati ng agent 10 exceedi ng 10% by wei ght

is unpreferable fron1*$g ¥£§¥§R£n£n9£n§% %§@?OL e@@g4§¥§ %ﬁﬁhﬁ% The

content preferably fa ran 5% by
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process for preparing the conposition COnprising ie propyl ene
pol ymer of the present invention is in no way limited by the

Examples.

The characteristic properties of the polypropy-
lene, composition or stretched f£ilm mentioned in the
Specification and'élaims of the present invention are
determined by the following methods.

(1) Melt flow rate (MER)

Deterﬁination was made according to JIS K 7210,

Condition-14. |
(2) Molecular weight distribution (Mw/Mn)

Determination was made with gel permeation
chromatography (GPC) under the following conditions. The
calibration curve-was prepared with a standard
‘polystyrene.

Apparatus s Type 150C, mfd. by Millipore
Waters Corp.; column : Shodex M/S800; measuring
temperature : 140°C; solvent : o-dichlorobenzene;
sample concentration : 5 ng/8 ml

(3) Melting point (Tm) and crystallization
temperature (T.)

Determination was made with a differential

scanning calorimater (DSC, mfd. by Perkin-Elmer Inc.).
A specimen weighing 10 mg was molten in nitrogen

atmosphere at 220°C for 5 minutes, and then the



15 and a nucl eating agent used in the present invention is not critical so
| ong as the process gives a conposition which satisfies the |imtations of

the present invention. For exanple, the conposition can be prepared by

pol yneri zi ng Substitute sheet - 22 January 1998 a vinyl conpound such as
vi nyl cycl ohexane with a known Zi egkep-Natta catal yst containing a titanium

conrpound, grgano?tgg\enwy g_m%%% %Bq, t%Cttf(fU?: daﬁ__gailpgtgo ound at the

first stag pol'ymeri zi ng propylene at second st age.

Al t t lo a I t f t
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st age, olyne/|2|ng a vin e second stage, and then
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taken as the crystallization temperature. Thereafter,
the temperature was raised at a rate of 5°C/min to
obtain a melting ﬁeat-adsorption curve. The temperature
of the maximum peak of the curve was taken as the melting
point.

(4) 20°C Xylene soluble portion (CXS).

| One gram of polypropylene was dissolved
complétely in 100 ml of boiling xylene, and the solution
was then brought to 20°C énd allowed to stand for 4
hours. Thereafter, the formed precipitate was sepafated
by filtration from the solution. The filtrate was
evaporated to dryness and further dried under reduced
pressure at 70°C. The dried product was weighed to
determine the content of the xylene soluble portion
(% by weight).

(5) Scattering-transmitted light intensity (LSI)

Determination was made with an LSI Tester (mfd.

by Toyo Seiki, Inc.) by receiving scattering-transmitted
light in the range of 1.2 - 3.6°. Since the LSI value
corresponded gquite well to the visually-observed, see-
through clarity in the case of polyp;opylene stretched
film, it was taken as the measure of transparency.

(6) Young's modulus

A test piece 20 mm in width was taken along

the longitudinal direction (MD) and stretched with a



I nvention may be added as occasi on demands various additives usually used
for pol ypropyl ene, such as antioxidants, |lubricants, antistatic agents and
anti bl ocki ng agents. The pol ypropyl ene stretched fil mof the present

i nvention may be prepared by stretching pol ypropylene filmin at |east one
direction in a usual manner, for exanple roll stretching, tenter stretching
and tubul ar stretching. The filmis usually stretched 5-100 tinmes that of
the originatensehe FREERE| obr 8pflekanser BEEWESD BILARST Othd bt end

i nvention may be subjected_to'a surface treatnent such as corona di scharge
treat ment of ?Fﬁﬁﬁc?igﬁtH@ﬁ?cFﬁYa°Eoﬁv@ﬂ%@éﬁaFonﬁﬁﬁéﬁn'ﬂﬂaﬁﬂﬁ;&#?ﬁ@iene

stretched filmof, th esen enti,on has _a high r| idity and a beauti ful
appear ance, %rom whgcg gﬂe gn&tlax modulus of eq %;1c1 V4 le

" determined.

Example 1
(1) Preparation of solid catalyst
(i) sSynthesis of solid product

The inner atmosphere of a flask of 5-% inner
volume fitted with a stirrer and d£0pping funnel was
replaced by argon. Then, 1,100 ml of n-heptane and
670 ml of tetra-n-butoxytitanium were put into the flask,
and the temperatgre in the flask was kept at 35°C.
A solution consisting of 1,080 ml of n-heptane and
445 ml of ethylaluminum sesquichloride was gradually
introduced by drops into the flask from the dropping funnel
over a period of 2 hours while the temperature in the
flask was kept at 35°C. After completion of the dropwise
introduction, the temperature was raised to 60°C and the
reaction mixture was stirred for one hour. The mixture
was allowed to stand at room temperature and separated
iﬁto solid andlliquid. The solid was washed 4 times
repeatedly with 1,000 ml of n-heptane and dried under
reduced pressure to obtain a reddish brown solid product.
The solid product contained 5.2 mmol of titanium and
7;0 mmel of the n-butoxy group per gram of the solid

'product.



so that it may be used as it is. It may also be used as the base |ayer of a
conposite filmprovided with a heat-seal able | ayer etc. at |east on one

si de. -6- Such a conposite filmis particularly suited for packagi ng.
The present invention will be described further in detail below with
reference to Exanples, but the scope @f the present invention is in no way

limted by the anpl es. .The characteristic properties of the pol ypropy-
| ene, conpositi§ﬁ43f x&ﬁ%ﬁﬁﬁffq M | DREYLY ATt ARTRBBERFi cati on and
Gaims of the presentfﬂ3“¥HAé¥1§¥£%sphere of a flask of 1-2 inner
volume was raplaced by argon. Then, 54 g of the solid
product prepared in the above item (i) and 270 ml of
n-heptane were put'into the flask and the temperature
in the flask was kept at 65°C. Then, 48 ml of
di-n~butyl ether and 156 ml of titanium tetrachloride
were added thereto. The resultant mixture was allowed
to react at 65°C for one hour. Then, the reaction
mixture was allowed to stand at room temperature and
separated into solid and liquid. The solid thus obtained
was washed 4 timés repeatedly with 500 ml of n-heptane
and dried under reduced pressure to obtain a solid
catalyst component (hereinafter the solid catalyst
component (a)i. Subsequently, 600 ml of dehydrated and
purified n-heptane, 16.5 mmol of diethylaluminum chloride
and 50 g of the solid catalyst component (a) prepared
above were put in succession into a 1-2 glass flask.
The resulting ﬁixture was adjusted to a temperature
of 60°C. Then, propylene was fed into the flask to keep
a pressure of 200 mmHg over atmospheric pressure and
polyvmerization was thus carried out until the amount of
fed propylene reached 40 g. Succeedingly, 170 ml of
vinylcyclohexéne was fed over a period of one hour and
) polymerization was continued for further two hours.
The solid catalfst containing polymers of propylene and
vinylcyclohexane thus obtained was washed with 200 ml of

dehydrated and purified n-heptane. Then, the solid



determ ned by the followi ng nethods. (1) Melt flowrate (MFR) Determ nation
was made according to JIS K 7210, Condition-14. (2) Ml ecul ar wei ght
distri-bution [err] Determ nation was made with gel perneation

chr omat ogr aphy (GPC) under the follow ng conditions. The calibration curve
was prepared with a standard pol ystyrepe~ Apparatus : Type 150C, nfd. by

MIlipore Viers, CorPas &ﬁ;gaﬂm shedey Yh58Q0smeasiyl g deoperature -

140[ err]; solvent : o-dichlorobenzéne: sampl & concentration : ng/8 mM (3)

Mel ting poidlnfelhlngngoCsystabkbpgibal LEARRMWR IR 'dn el exM nati on was
made with a differential
132 g of vinylcyclohexane polymerization units (herein-
after the solid catalyst (b)).
(2) Preparation of composition

Into a 0.33-m> stainless steel (SUS) reactor
fitted with a stirrer which had been adjusted with
propylene to a gauge presgure of 0.5 kg/cm2 and kept at
35°C were introduced 0.16 m3 of n-heptane, 1.2 mol of
d;ethylaluminum chloride and 0.1 mol of methyl
methacrylate in sﬁccession, and then 150 g of the solid
catalyst (b) prepared above, 20.kg of propylene ahd
75 2 of hydrogen. The temperature was then raised to
60°C and polymerization was ihitiated. The polymeriza-

" tion was continued by feeding propylene to keep a

polymerization pressure of 6 kg/cm2 gauge and feeding
hydrogen to keep a hydrogen concentr;tion in gas phase
of 6% by volume and was finished when the total amount
of fed propylene reached 28 kg. |

The resulting polymerization slurry was
immediately introduced into an after-treatment vessel,
polymerization was terminated with butanol. After having
been treated at 60°C for 3 hours, the resulting slurry
was washed with water. Separating the solid from liquid
gave 8.5 kg of a polymer mixturef

The éontent of vinylcyclohexane polymer in
.the polymer mixture was 10,500 ppm.

To 100 parts by weight of the polymer mixture



scanning calorimter (DSC, nfd. by Perkin-Elmer Inc.). A specinen weighing

10 ng was nolten in nitrogen atnosphere at 220[err] for 5 mnutes, and then

t he -7- tenperature was | owered down to 40[err] at a rate of 5[ err]/mn

to obtain a crystallization heat-evolution curve. The tenperature of the

maxi nrum peak of the curve was taken_azlthe crystallization tenperature.

Thereafter, ghe.tegP%%gture was raised at a rate of 5 err%/nin to obtain a
= i

mel ti ng heaP®5848F FYeureee eCefper RaAFe BY YREIREXP FUFRDEIRTOf t he
curve vas t2ken 8%t NG BP9 oL AUSHE]: A8 EuAOLL! §.BET O
part by weight of Irganox® 1010, and mixed with a
ﬁenschel mixer to obtain a composition. The composition
was melt-extruded to obtain pellets.

The pellets showed a melt flow rate of
6.5 g/10 min., a melting point of 167°C, a crystalliza-
tion temperature of 135°C, and a CXS of 2.1% by weiéht.

The pellets were melt-extruded through a sheet
extroder having a screw part diameter of 40 mm at a die
temperature of 280°C. Then, the extruded sheet was cooled
with a cooling roll at 30°C to obtain a sheet 0.5 mm
in thickness.

The sheet obtained above was stretched
5-folds in the longitudinal direction (MD) and 5-folds
in the transversal direction (TD) with a bench~type
biaxial stretching apparatus at a stretching temperature
of 150°C to obtain a biaxially stretched film of about
20 ym thickness. Table 1 shows the results of the
determination of the transparency and rigidity of the

film obtained.

Comparative Example 1

A film was prepared and evaluated in the same
manner as in Example 1 except that a crystalline propylene
golymer of a melt flow rate of 2.3 g/10 min
(Sumitomo Noblen Fs2011la) was used alone in place of

the composition used in Example 1.



One gram of pol ypropyl ene was di ssol ved conpletely in 100 n&mpgwggkéggg
and the solution was then brought to 20[err] and al

Replaced
for 4 hours. Thereafter, the fornmed precipitate was separatea m E’ifm |

xyl ene,

frromthe solution. The filtrate was evaporated to dryness an

under

reduced pressure at 70[err]. Jhgs dLied product was wei ghed to

determine th tent | | t (,%
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LSI Tester (nfd. by Toyo Sei ki,

i ght

Inc.) by receiving scattering-transmtted
in the range of 1.2 - 3.6[err]. Since the LSI val ue corresponded

quite well vhsual | y- observed, see- through clarity in the case of
ELahHEeVh

pol ypr opyl ene s

A polymer mixture having a vinvlcyclohexane
pélymer concentration of 2,050 ppm by weight was prepared.
in the same manner as in Example 1 by using the solid
catalyst (b) of Example 1 but for replacing diethyl-
aluminum chloride by (OBu)0_3A2(C2H5)2ClO'7, methyl
methacrylate by methyl toluylate, and changing the
hydrogen concentration and the propylene feed amount.

A film was'prepared in t@e same manner as in Example 1
except that a composition comprising the polymer mixture
prepared above was used. The film thus obtained was
evaluated in the same manner as in Example 1. Table 1

shows the results of the evaluation.

Example 3

The same procedures as in Example 1 was
repeated except that the composition of Example 2 was
additionally incorporated with 0.001 PHR of 2.5-dimethyl-
2,5-di (tert-butylperoxy)hexane in pelletizing. The
pellets obtained showed a melt flow rate of 4.2 g/1l0 min
apd Mw/Mn of 4.9. A film was prepared in the same
manner as in Example 1 except that these pellets were
used. The film thus obtained was evaluated in the same
manner as in Example-l. Table 1 shows the results of the
evaluation.

The film thus obtained had a higher transparency

retched film it was taken as the measure of transparency.



(6) Young's nodulus A test piece 20 mmin width was taken along_the
| ongi t-udi nal direction (MD) and stretched with a -8- tensile tester at a
di stance between grips of 60 nmand a stretching vel ocity ofhisShestHas Beed Replaced

obtain_an S-S curve, fromwhich the initial nobdulus of el astli. 1l
determ ned. Exanple 1 (1) Preparatiompf_solid catalyst (i) ' III
solid prodyct T I,nner atnosphere of a flask of 5-[err] inner volu

fitted wi t#@%&%ﬁ%r”&r@“&?@ﬁi%g funnel was

Example 4

A film was prepared in the same manner as in
Example 1 except that the propylene feed amount was
altered and the vinylcyclohexane polymer concentration
was changed. The film thus obtained was evaluated in
the same manner as in Example 1. Table 1 shows the

results of the evaluation.

Example 5

A polymer mixtﬁre having a vinylcyclohexane
polymer concentration of 23,400 ppm by weight and
ethyléne content of 0.7% by weight was prepared in the
same manner as in Example 1 uéing the solid catalyst
(b) of Example 1 except that the hydrogen concentration
was altered and a gas mixture of propylene with a small’
amount of ethylene was fed.

The film was prepared in the same manner as
in Example 1 except that a composition comprising the
polymer mixture prepared above was used. The film thus
obtained was evaluated in the same manner as in Example 1.

Table 1 shows the results of the evaluation.

Comparative Example 2
Propylene was polymerized in the same manner
as in the preparation of the polymer mixture in Example 1

except that the solid catalyst (a) of Example 1 was used,



repl aced by argon. Then, 1,100 ml of n-heptane and 670 m of
tetra-n-butoxytitaniumwere put into the flask, and the tenperature in the
flask was kept at 35[err]. A solution consisting of 1,080 m of n-heptane
and 445 m of ethyl al um num sesqui chl pai de mas gradual |y introduced by

wni 1o the aipdrsFTier BTN PLERRL ARu Sy, BB 35 a5 let on of
the dropwi shd My@EsGLA OBond et £0DER AL Cc gi'gﬁgéa' Segy 0 Balgld and the

reaction m xture was  stirred one hour ture omed to stand

at roomtemAiLe Rad §§pﬁ§é’{££1tié‘t%ﬁe%adzﬁ%tlbﬂub‘é §'1%1 @ id was

washed 4 tinmes repeatedly with 1, 000 ept ane and r|e under
reduced prafsptand oiodd Bl & é&ﬂ@iéx@ HEOWN9 39! blaPrOEHAkenthgssOl i d product

contained 5.2 mmol of titaniumand 7.0 nmol of the n-butoxy group per gram
of the sol ibiling heptane soluble portion of 4.9% by weight as
determined by the method described in JP-A-55-81125.
A film was prepared by using the polymer
obtained above in the same manner as in Example 1 and

the film was evaluated in the same manner as in Example

1. The results of evaluation are shown in Table 1.

Comparative Example 3

A film was prepared in the same manner as in
Example 1 except for using a composition which consists
of 100 parts by weight of the crystalline propylene
polymer of Comparative Example 1 and 0.25 part by weight
of the polymer mixture of Example 1. The film thus
obtained was evaluated in the same manner as in Example

1. The results of evaluation are shown in Table 1.

Comparative Example 4 and Example 6

A crystalline propylene polymer having a melt
flow rate of 1.0 g/10 min was obtained by polymerizing
propylene in the same manner as in Example 2 except for
using the solid catalyst (a) of Example 1 (Comparative
Example 4). Then, a polymer mixture was obtained by
adding 0.3 part by weight of the polymer mixture of

Example 4 to 100 parts by weight of the crystalline

propylene polymer obtained above (Example 6).
This Sheet Has Been Rep
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product . -9- (ii1) Synthesis of solid catal yst conponent The inner

at nosphere of a flask of 1-2 inner volune was replaced by argon. Then, 54 ¢
of the solid product prepared in the above item (i) and 270 m of n-heptane
were put into the flask and the tenperature in the flask was kept at
65[err]. Then, 48 ml of di-n-butyl eth&r-and 156 ml of titani um

tetrachl ori,[dgjr_r "fepddgfebliceat on L8 oW kARoH Hdilih WS OVEDEO

react at 65[e for ohe hour. e reaction mxture was a _
stand at roQmAi&neréahBbfeapdophahat pe1ihee St d dHdydh yrdde solid
t hus obt ai ned
mixture obtained above. The films were evaluated in the
same manner as in Example 1. Table 1 shows the results

of the evaluation.

Comparative Example 5

" A polymer mixture was obtained by adding to the
polymer mixture of Example 1 2.5% by weight of the cold
xylene solubles extracted from the crystalline propylene
polymer of Comparative Example 1. To 100 parts by weight
of the polymer mixture Qére added 0.1 part by weight
of calcium stearate, 0.2 part by weight of Sumilizer® BHT
and 0.05 part by weight of Irganox® 1010. Then, the
 resulting mixture was melt-blended with a roll blender
at 200°C to obtain a composition. The composition was
melt-formed with a hot press at 230°C and cooled at 30°C
to obtain a pressed sheet of 0.5 mm thickness. The sheet
was stretched in the same manner as in Example 1 and the
resulting film was evaluated. The results of evaluation

" are shown in Table 1.

Comparative Example 6

A film was prepared in the same manner as in
Example 1 except for usiné a polymer mixture of the
crystalline propylene polymer of Comparative Example 1
and 10% by weight of Arcon® P-115 (an alicyclic petroleum

resin) in place of the polymer mixture used in Example 1.

This Sheet Has Been Replaced
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was washed 4 tines repeatedly with 500 ml of n-heptane and dried under
reduced pressure to obtain a solid catal yst conponent (hereinafter the
solid catal yst conponent (a)). Subsequently, 600 m of dehydrated and
purified n-heptane, 16.5 mmol of diethylalum numchloride and 50 g of the
solid catal yst conponent (a) prepared gbove were put in succession into a
1-[err] glass flask. The resulting Tikure was adjusted to a tenperature of
60[err]. Thetre Pibpytrue obsairddi whs ehalilazed tim Kéwp sanps essuier of 200
nHg over at nospheric pressurée and polymeri zation was thus carried out
until the auin Efamplle pl opyTabker bashedsd@hg r&suddasdiafglighe 170 M of

vi nyl cycl ohexane was fed over a period of one hour and pol yneri zati on was
continued fewa¥wather.two hours. The solid catal yst containing polynmers of
propyl ene and vi nyl cycl ohexane t hus obtai ned was washed with 200 m of

Thus, a polypropylene stretched film according
to the present invention having a high regidity and
a beautiful appearance including transparency can be
obtained without impairing the characteristic properties
inherent to crystalline propylene polymers by stretching
~a composition comprising a specified crystaliine
propylene polymer and a specified nucleating agent

in a specified ratio.



dehydrated and purified n-heptane. Then, the solid - 10 - catalyst was
dried to obtain 222 g of a solid catal yst containing 40 g of propyl ene
pol ymeri zation units and 132 g of vinyl cycl ohexane pol ynerization units
(herein- after the solid catalyst (b)). (2) Preparation of conposition 3
Into a 0.33-[err] stainless steel (SUS) reactor fitted with a stirrer
whi ch had béen adjusted with propyl ene te a7gauge pressure of 0.5 kg/cn?
and kept-at 35[err] were introduced 0.16 [err] or n-heptane, 1.2 nol of
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met hacrylate in succession, and then 150 g of the solid catal yst (b)
prepared above, 20 kg of propylene and 75 [err] of hydrogen. The
tenperature was then raised to 60[err] and polynerization was initiated.
The pol yneriza- tion was continued by feeding propylene to keep a

pol ymeri zation pressure of 6 kg/[err] gauge and feedi ng hydrogen to keep a
hydrogen concentration in gas phase of 6%byl&otume and was fini shed when
the total armount of fed propyl ene reached 28 kg. The resulting

pol yneri zation slurry was 1rnmediat @y rTnifoduced rnto gn after{treatnment
vessel, polynerization was tlerminajed with butanol . Aftgg havi ng been
treated at 60[err] forS3 hodr8, theJesul{Shg sluBy wdsSwashed with water.
Separating the solid fKam li|g®i d gawe 8. 5| Ry of f—pol yre™. m xtyre. The
: . h
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t he polyner m xture was 10,500 ppm To 100 parts by weight of the polynmer

m xt ure - 11 - obtained above were added 0.1 part by weight of caIC|um
stearate, 0.2 part by weight of Sumlizer[err] BHT and 0. Ofhigshe hhm
of .Irganox[err] 1010, and m xed with a Henschel m xer to ob

conposi tion. The conp05|t|on was nel L- gyt Luded to obtain pe

pel l ets showedage fIgwrateofGSg/lO mn., a nmelting
167[err], a E?@Et FIF%&I“FPoﬁstenperature of 135[err], and a CXS of 2. 1@6by

wei ght. The Pellets wer, e gﬁﬁ%ﬁgég gggdsEQ %%%Qdafffﬁﬂtéﬁgf lnghawng a

screw part draneter of 48
essentially of a composition which comprises a crystalline

propylene polymer and 0.1 ppm by weight to 10% by weight
of a nucleating agent, the composition having a melting
point of 160°C or more, a crystallization temperature
of 128°C or more and a 20°C xylene soluble portion of
3.0% by weight or less.
2. - A film according to Claim 1, wherein the
nucleating agent is a polymer of an a-olefin having 6 or
more carbon atoms branched at the 3-~position or a polymer
of a vinylcycloalkane.
3. . A film according to Claim 1, wherein the
nucleating agent is a polymer of vinylcyclohexane.
.4. A film according to Claim 1, wherein the melt
- flow rate of the composition is 10 g/10 min or
less.
5. A film according to Claim 1, wherein the content
of the nucleating aqent'in the composition is 2 ppm by
weight to 3% by weight.
6. A film according to Claim 1, wherein the melting
poiht of the composition is 164°C or more.
7. A film according to Claim 1, wherein the
crystallization temperature of the composition is 128°C
or more.
8. A film according to Claim 1, wherein the melting
- point of the composition is 166°C or more.

9. A £ilm according to Claim 1, wherein the 20°C

|||I|I|| b | lIII



tenperature of 280[err]. Then, the extruded sheet was cooled with a cooling
roll at 30[err] to obtain a sheet 0.5 mmin thickness. The sheet obtai ned
above was stretched 5-folds in the longitudinal direction (MD) and 5-fol ds
in the transversal direction (TD) with a bench-type biaxial stretching
apparatus at a stretching tenperature of 150[err] to obtain a biaxially
stretched filmof about 20 [err] thickness._ le 1 shows the results of

t he determ nation of the transparency and rigidity of the film obtained.
Conpar at i ve Exanpl gylefef isbiubde poepdoed oty atdbesh ¢ foh hes SamggnBpner
as in Exanple 1 except that a crystalline propylene polymer of a nelt Tlow
rate of 2.3 g/ 10 niweigB&niorodessoebl en FS2011A) was used al one in place of

10. A film according to Claim 1 substantially as
herein described with reference to any one of Examples

l1-6.
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t he conposition used in Exanple 1. -12- The results of evaluation are
shown in Table 1. Conparative Exanple 2 A polynmer m xture having a

vi nyl cycl ohexane pol yner concentration of 2,050 ppm by 5 wei ght was
prepared in the sane manner as in Exanple 1 by using the solid catal yst (b)
of Exanpl e EgtrAcr oepr@cipgsciestytal um num chloride by [err] , nethyl

net hacryl ate by nethyl toluylate, and changi ng the hydrogen concentration
and the propylene feed amount A filmwas prepared in the same manner as in
Exanpl e 1 except that a conpPSLYPROPYDENE i STRETCHEDpBI}Mer m xture prepared
above was used. The filmthus obtained was evaluated 10 in the sanme nmanner
as in Exanple 1. Table 1 shows the results of the eval uation. Conparative
Exanpl e 3 The sanme proc®Har gs lapropyEeasplseére twhed didm af csveppredentt he
conposition of o

invention is prepared by stretching a composxtlpn

comprising a crystalline propylene polymer and 0.l ppm

by weight to 1l0% by weight of a nucleating agent, the

composition having a melting point of 160°C or more,

a crysta lization temperaturs of 128°C or more and a

20°C xylene soluble portion of 3.0% by weight or less.

The £ilm has a high rigidity and a beautiful appearance as

well as the characteristic properties inherent to

crystalline propylene polymers. The film can be suitably

used for food packaging and textile packaging.

is Sheet Has Been Reﬂlaced
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Loic74~ PO
Conparative Exanple 2 was additionally incorporated with Oa.uo‘oi (IBﬁR of
2.5-dimethyl -2,5-di 15 (tert-butyl peroxy) hexane in pelletizing. The
pel | ets obtai ned showed a nelt flow rate of 4 2 % 10 min and [err]
4:9. Afilmwas prepared in the same nmanner bistituteshees -122xeopary H@LQ8
t hese pellets were used. The filmthus obtai ned was eval uated in the sane
manner as in Exanple 1. Table 1 shows the results of the evaluation. 20

.The filmthus obtained has a hi gher transparency Substitute sheet - 22
January 1998 - 13 - than that in Conparative Exanple 2. Conparative Exanple
4 5 A filmwas prepared in the same nner as in Exanple 1 except

that the propylene feed anpbunt was altered-“and the vinylcycl ohexane pol ymer
concentration was changed. The filmthus obtained was evaluated in the same

manner as in Exanple 1. Table 1 shows the results ofthe
unsatisfactory, either.

In the methods comprising mere addition of sorbitol derivatives or polymeric
nucleating agents, no improvement in the rigidity of polypropylene stretched film is
5 recognized although the transparency is improved to some extent.

_ According to the present invention, there is provided a polypropylene stretched film
consisting essentially of a composition which comprises a crystalline propylene polymer and
10,500 ppm by weight to 10% by weight of a nucleating agent in the form of a polymer of

10 an c-olefin having 6 or more carbon atoms branched at the 3-position or a polymer of a
vinylcycloalkane, the composition having a melting point of 160°C or more, a crystallization
temperature of 128°C or more and a 20°C xylene soluble portion of 3.0% by weight or less.

When the composition contains a nucleating agent in a content outside the range of from

15 0.1 ppm by weight to 10% by weight, a melting point of less than 160°C, a crystallization

temperature of less than 128°C, or a 20°C xylene soluble portion of more than 3.0% by weight,
the resulting film is unsatisfactory in rigidity or transparency.

The composition used in the present invention comprising a crystalline propylene polymer
20 and a nucleating agent preferably has a melting point of 164°C or more, a crystallization
temperature of 128°C or more, and a 20°C xylene soluble portion of 3.0% by weight or less

because such a composition gives a stretched film
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eval uation. 10 Exanpl e2 A polynmer m xture having a vinyl cycl ohexane pol yner
concentration 23,400 ppm by wei ght and et hyl ene content of 0.7% by wei ght
was prepared in the same manner as in Exanple 1 using the solid catal yst
¢(b) of Exanple 1 except that the hydrogen codhstitute sheetwm22alarmasy 1898 nd
~a gas mxture of propylene with a small anmount of ethylene was fed. The
filmwas prepared in the same manner as in Exanple 1 except that a
‘conposi-tion conprising the polyner mxture prepared above was used. The
filmthus obtained was evaluated in the same manner as in Exanple 1. Table
1 shows - the results of the evaluation. 20 Conparative Exanple 5 Propyl ene
was polynerized in the sane manner as inthe preparation of the polyner

m xture in Exanple 1 except that the solid catalyst (a) of Exanple 1 was

used, ' :
of enhanced rigidity and transparency. More preferably, it has a melting point of 166°C or more,

 a crystallization temperature of 128°C or more, and a 20°C xylene soluble portion of 2.5% by

weight or less.

5 The melt flow rate of the composition is not critical. However, it is preferably 10 g/10
min or less, more preferably 1.0 - 8.0 g/10 min, and most preferably 1.0 - 6.5 g/10 min,

A c_ontent. of the nucleating agent less than 0.1 ppm by weight is unpreferable since it

gives the product an linsatisfactory rigidity and transparency. A content of the nucleating agent

10 exceeding 10% by weight is unpreferable from the viewpoint of processability and cost factor.

The content preferably falls in the range of from 10,500 ppm by weight to 5% by weight, and
most preferably from 10,500 ppm by weight to 3% by weight.

The process for preparing the composition comprising 2 crystalline propylene polymer
15 and a nucleating agent used in the present invention is not critical so long as the process gives

a composition which satisfies the limitations of the present invention. For example, the

composition can be prepéred by polyﬁerizing

This is the replacsement sheet
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Substitute sheet - 22 January 1998 -14- the polynerization tenperature was
altered to 55 [err] and the hydrogen concentration was changed. The pol ynmer
obt ai ned had an isotactic pentad fraction of_boiling heptane insol uble
portion of 0.973 and a content of boiling hepikatiutbeheste gérdanstanst1 W,
by wei ght as determ ned by the nethod described in JP-A-55-81125. 5 A film
was prepared by using the polyner obtained above in the sanme manner as in
Exanple 1 and the filmwas evaluated in the sane manner as in Exanple 1.
The results of evaluation are shown in Table 1. 10 Conparative Exanple 6 A
filmwas prepared in the same nanner &s-in Exanple 1 except for using a

conposi ti on whi;£ARy € 08EhSEEnd suk@D a.%akztx%ywywbsahﬁé Ye¥en C4 Viedddd | ne
propyl ene pol ynmer of Conparative Exanple 1 and 0.25 part by weight of the

“pol ymer m xt alegbértNanpa ecdtallise icontatiniagodt eiteniuh ewmpausd uated in
-the same manner as in Exanple 1. The results of evaluation are shown in
Tabl e 1. organcaluminum compound and electron donating compound at

the first stage and then polymerizing propylene at the

second sﬁage. Alternatively, it can be prepared by

polymerizing propylene at the first stage, polymerizing

-a vinyl compound at the second stage, and then

polymerizing propylene again at the third stage.

To the composition used in the present
‘invention may be added as occasion demands various
additives usually used for polypropylene, such as
aﬁtioxidants, lubricants, antistatic agents and
"antiblocking agents.

The polypropylene stretched film of the present

| invention may be prepared by stfetching polypropylene
film in at least one direction in a2 usuval manner, for
example roll stretching, tenter stretching and tubular
stretching. The film is usuall& stretched 5-100 times
that of the original area.

The polypropylene stretched £ilm of the present

- invention may be subjected to a surface treatment such as
' corona discharge treatment or flame.treatmeni in a
conventional manner.

The polypropylene stretched film of the present
invention has a high rigidity and a beautiful appearance,
so that it'may be used as it is. It may also be used
as the base layer of a composite film provided with a
heat~sealable layer etc. at least on one side.

This is the replacement sheet



Conpar ati ve Exanples 7 and 8 20 A crystal line propyl ene pol yner
having a nelt flowrate of 1.0 g/10 m n was obtai ned by pol yneri zi ng

propyl ene in the same manner as in Conparative Exanple 2 except for using
the solid catalyst (a) of Exanple 1 (ConparatSubstititenshaet7) 22 daagary 1998
pol ymer m xture was obtai ned by adding 0.3 part by weight of the pol yner

m xture of Conparative Exanple 4 to 100 parts by weight of the crystalline
propyl ene pol yner obtai ned above (Conparative Exanple 8). Substitute
sheet - 22 January 1998 - 15 - Filns were prepared in the sane manner as in
Exanpl e 1 by using the above propyl ene pol ynrer al one or the polyner m xture
obt ai ned above. The filnms were evaluated 'n“the sane manner as in Exanple
1. Table 1 shows the results of the eval uation.

The results of evaluation are shown in Table 1.

Comparative Example 2
A polymer mixture having a vinylcyclohexane polymer concentration of 2,050 ppm by
5 weight was prepared in the same manner as in Example 1 by using the solid catalyst (b) of
Example 1 but for replacing diethylaluminum chloride by (OBu),;A¢ (C,H,),Ct,,, methyl
methacrylate by methy! toluylate, and changing the hydrogen concentration and the propylene
‘feed amount. A film was prepared in the same manner as in Example 1 except that a composition
comprising the polymer mixture prepared above was used. The film thus obtained was evaluated

10 in the same manner as in Example 1. Table 1 shows the results of the evaluation.

Comparative Example 3
The same procedures as in Example 1 was repeated except that the composition of
Comparative Example 2 was additionally incorporated with 0.001 PHR of 2.5-dimethyl-2,5-di
15 (tert-butylperoxy) hexane in pelletizing. The pellets obtained showed a melt flow rate of 4.2 g/10
min and M, /M, of 4.9. A film was prepared in the same manner as in Example 1 except that
these pellets were used. The film thus obtained was evaluated in the same manner as in Example
1. Table 1 shows the results of the evaluation.

20 The film thus obtained has a higher transparency

This ig the replacement sheet
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Conpar ative Exanple 9 A polyner m xture was obtained by adding to the

pol ymer m xture of Exanple 1 2.5% by wei ght of the cold xyl ene sol ubl es
extracted fromthe crystalline propyl ene pol yner of Conparative Exanp

‘To 100 parts by.weight of the polymer nixtur Substituteghesto. %2H3W3M1®&%ht
of calciumstearate, 0.2 part by weight of Sumlizer[err] BHT and 0.05 part
by wei ght of Irganox[err] 1010. Then, the resulting m xture was
melt-blended with a roll blender at 200[err] to obtain a conposition. The
conposition was. nelt-forned with a hot press at 230[err] and cool ed at
30[err] to obtain a pressed sheet of 0.5 t hi ckness. The sheet was
stretched in the sane manner as in Exanplé&™l"and the resulting fil mwas
eval uated. The results of evaluation are shown in Table 1. Conparative

Exanpl e 10 . .
than that in Comparative Example 2.

Comparative Example 4

5 A film was prepared in the same manner as in Example 1 except that the propylene feed
amount was altered and the vinylcyclohexane polymer concentration was changed. The film thus
obtained was evaluated in the same manner as in Example 1. Table 1 shows the results of the

evaluation.
10 Example 2

A polymer mixture having a vinylcyclohexane polymer concentration 23,400 ppm by
weight and ethylene content of 0.7% by weight was prepared in the same manner as in Example
1 using the solid catalyst (b) of Example 1 except that the hydrogen concentration was altered
15 and a gas mixture of propylene with a small amount of ethylene was fed.

The film was prepared in the same manner as in Example 1 except that a composition
comprising the polymer mixture prepared above was used. The film thus obtained was evaluated
in the same manner as in Example 1. Table 1 shows the results of the evaluation.

20

Comparative Example 5

Propylene was polymerized in the same manner as in the preparation of the polymer

mixture in Example 1 except that the solid catalyst (a) of Example 1 was used,

This i the raplacament sheet
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A filmwas prepared in the sanme manner as in Exanple 1 except for using a
pol ymer m xture of the crystalline propyl ene polyner of Conparative Exanple
1 and 10% by wei ght of Arcon[err] P-115 (an Lcyclic etro m r esi i_n
pl ace of the polyner mixture used in Exanpl eﬂl‘bs itute 1412 NHATY R§§8
obt ai ned was evaluated in the sane manner as in Exanple 1. Table 1 shows
the results of the evaluation. Thus, a pol ypropylene stretched film
according to the present invention having a high regidity and a beauti ful
appear ance i ncluding transparency can be obtained wi thout inpairing the
characteristic properties 14

the polymerization temperature was altered to 55 °C and the hydrogen concentration was
changed. The polymer obtained had an isotactic pentad fraction of boiling heptane insoluble

~ portion of 0.973 and a content of boiling heptane soluble portion of 4.9% by weight as
determined by the method described in JP-A-55-81125.

A film was prepared by using the polymer obtained above in the same manner as in
Example 1 and the film was evaluated in the same manner as in Example 1. The results of

evaluation are shown in Table 1.
10 Comparative Example 6

A film was prepared in the same manner as in Example 1 except for using a composition
which consists of 100 parts by weight of the crystalline propylene polymer of Comparative
Example 1 and 0.25 part by weight of the polymer mixture of Example 1. The film thus obtained

15 was evaluated in the same manner as in Example 1. The results of evaluation are shown in Table
1.

Comparative Examples 7 and 8

20 A crystalline propylene polymer having a melt flow rate of 1.0 g/10 min was obtained by
polymerizing propylene in the same manner as in Comparative Example 2 except for using the
solid catalyst (a) of Example 1 (Comparative Example 7). Then, a polymer mixture was obtained
by adding 0.3 part by weight of the polymer mixture of Comparative Example 4 to 100 parts by
weight of the crystalline propylene polymer obtained above (Comparative Example 8).

This is the replacement sheet
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i nherent to crystalline propylene polyners by stretching a conposition
conprising a specified crystalline propylene polyner and a specified
nucl eating agent in a specified ratio. Substitute sheet - 22 Januar
1998 - 17 - [err] Substitute sheet- - 22 Jawpstijutegsheet -122 Japyary 1998

- 15 -
Films were prepared in the same manner as in Example 1 by

using the above propylene polymer alone or the polymer
mixture obtained above. The films were evaluated in the
same manner as in Example 1. Table 1 shows the results

of the evaluation.

Comparative Example 9

| " A polymer mixture was obtained by adding to the
polymer mixture of Example 1 2.5% by weight .of the cold |
xylene solubles extracted from the crystalline propylege
polymer of Comparative Example 1. To 100 parts by .weight
of the polymer mixture were added 0.l part by weight

of calcium stearate, 0.2 part by weight of Sumilizer® BHT
and 0.05 part by weight of Irganox® 1010. Then, the
resulting mixture was melt-blended with a roll blender

at 200°C to obtain a composition. The composition was.
melt-formed with a hot press at 230°C and cooled at 30°C.
to obtain a pressed sheet of 0.5 mm thickness. The sheet
was stretched in the same manner as in Example 1 and the
resulfing film was evaluated. The results of evaluation

are shown in Table 1.

Comparative Example 10
A fiim was prepared in the same manner as in
Example 1 except for using a polymer mixture of the
crystalline propylene polymer of Comparative Example 1
and 10% by weight of Arcon® p-115 (an alicyclic petroleum
resin) in place of the polymer mixture used in Example 1.
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A pol ypropyl ene stretched filmconsisting essentially of a conposition

whi ch conprises a crystalline propyl ene polyner and 10, 500 £n1by wei ght to
10% by wei ght of a nucleating agent in the f&ubpsttutg ihﬂainef denygary 1998
[err]-olefin having 6 or nore carbon atons branched at the 3-position or a
pol ymer of a vinylcycl oal kane, the conposition having a nelting point.of
160[err] or nore, a crystallization tenperature of 128[err] or nore and a

20[ err] xylene soluble portion of 3.0% by weight or |less. 2. Afilm
according to Caim1, wherein the nucleating agent is a polyner of-
vi nyl cycl ohexane. 3. A filmaccording_tqyCLaim1, wherein the nelt flow
rate ofthe conposition is 10 g/10 mn
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5 or less. 4. A filmaccording to Claim1l, wherein the content of the
nucl eating agent in the conposition is 10,500 ppm by weight to 3% by

wei ght. 10 5. -~ Afilmaccording to Claim1, wherein the nelting point of
the conposition is 164[err] or more. 6. whsmwcﬂmtng%daeuarwe%
wherein the crystallization tenperature of the conposition is 128[err] or
nore. 1 57. - Afilmaccording to Caiml, wherein the nelting point of
the conposition is 166[err] or nore. 8. A filmaccording to Caim1l,

wherein the 20[err] xylene sol uble portion of the 20 conposition is 2.5% by
wei ght or | ess. 20 -
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xyl ene sol uble portion of the conposition is 2.5% by weight or |ess. 10.
A filmaccording to laim1 substantially as herein described with

reference to any one of Exanples 1-6.
. Substitute sheet - 22 January 1998

-19-

WHAT IS CLAIMED IS:

1. A polypropylene stretched film consisting essentially of a composition which
comprises”:a' brystalline propylene polymer and 10,500 ppm by weight to 10% by weight of
a nucleating agent in the form of a polymer of an ¢-olefin having 6 or more carbon atoms
branched at the 3-position or a polymer of a vinylcycloalkane, the composition having a
melting point of 160°C or more, a crystallization temperature of 128°C or more and a 20°C
Xylene soluble portion of 3.0% by weight or less.

2. A film according to Claim 1, wherein the nucleating' agent is a polymer of

vinylcyclohexane.

3. Aﬁlm according to Claim 1, wherein the melt flow rate of the composition is 10 g/10 min

5 or less.

4, A film according to Claim 1, wherein the content of the nucleating agent in the
composition is 10,500 ppm by weight to 3% by weight.

10 §. A film according to Claim 1, wherein the melting point of the composition is 164°C

Or more.

6. A film according to Claim 1, wherein the crystallization temperature of the
composition is 128°C or more.

15 | |
7. A film according to Claim 1, wherein the melting point of the composition is 166°C

or more.

8. A film according to Claim 1, wherein the 20°C xylene soluble portion of the
20 composition is 2.5% by weight or less.

I N
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ABSTRACT OF THE DISCLOSURE
POLYPROPYLENE STRETCHED FILM

The polypropylene stretched film of the present invention is prepared by stretching a
composition comprising a crystalline propylene polymer and 10,500 ppm by weight to 10%
by weight of a polymer of an ¢-olefin hav’mg 6 or more carbon atoms branched at the 3-
position or a polymer of a vinylcycloalkane, the composition having a melting point of 160°C
or more, a crystallization temperature of 128°C or more and a 20°C xylene soluble portion
of 3.0% by weight or less. The film has a high rigidity and a beautiful appearance as well
as the chara_ctefistic properties inherent to crystalline propylene polymers. The film can be
suitably used for food packaging and textile packaging.
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