DESCRIPTION RESIN COMPOSITIONJAND STRETCHED FILM
OBTAINED BY USING THE SAME 5 TECHNICAL FIELD The present
invention relates to a resin composition comprising an ethylene polymer,
and a stretched film obtained by using the same. 10 BACKGROUND ART
A stretched film made from polyethylene or a resin composition
containing polyethylene as a base component has been used in various
applications from the viewpoint 15 of excellent transparency, strength
characteristics, chemical resistar%%%ﬁggt-ﬁ%duction processability.
However, as for a conventional stretched film obtained by using
polyethylene, it is disadvantageous that the stretched film has poor
strength.in the 20 stretching direction, and a bag produced therefrom'is
easily forh whenne tontehté R EomBReER t%g BAgCRAGI HBM A gIS ING
the contents, it is difficult to perform heat sealing on the stretched film,
making it difficult to form a bag-sha'ﬂ‘é"a Mct and its appearance is

s poor, 2 and the like,
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TECHNICAL FIELD
The present invention relates to a resin composition
comprising an ethylene polymer, and a stretched film

obtained by using the same.

BACKGROUND ART
A stretched fiim made from polyethvlene or a resin
composition containing polyethylene as a base component

has been used in various applications from the viewpoint

‘of excellent transparency, strength characteristics,

chemical resistance and bag-production processability,
However, as for a conventional stretched film

obtained by using polyethylene, it is disadvantageous
that the stretched film has poor strength in the
stretching direction, and a bag produced therefrom is
easily torn when the contents are contained in the bag,
thus damaging theAcontents, it is difficult to perform
heat sealing on the stretched film, making it difficuit

to form a bag-shaped product and its appearance is poor,



JP-A No. 8-134284 discloses a polyethylene-based resin stretched film
obtained by stretching polyethylene obtained by using a metallocene
compound in at least 5 uniaxial direction, but since the tear strength in the
MD direction is unsatisfactory, there is a need for improvement. JP-A No.
8-269256 discloses a film for packaging heavy goods which can be
obtained from a composition 10 comprising linear low-density
pgy(gthéllll%neliiiggar low- density polyethylene and high-pressure
low-density polyethylene. Since this invention discloses only the use of a

film obtajpge inflafic ing.for the purpose of packaging heavy
goods, i %o%sbﬁrfl%f dagtsc(]:{r]l‘jbr%%dé n%jrJL ssljjgg%%g strelt ﬁﬁ%%fs“&é‘&‘?‘ﬁb@@
ahqve, a polyethylene-based stretched film, which has excellent tear
sggﬁgt% bg(;gﬂ%{[?rﬁC heeR;D% :E';n% (:%(:j‘iﬁré:({:]*t‘ieoc{nsrg| A éf%éh}%ngﬁ&r%%%y lene
aggtvghicréd's unifgrsmilg stretch blﬁ, is desired. Further, a resin

20
composition wHich &an provide the SsRhd RS HRD Hesitdd. [Patht

cument 1] JP-A No. 8-134284 [Patent Document 2] JP-A No, 8-269256
S SET CSURESE 191k INVENTION ProBemirod Seiieiity b che ¥

I@%%%@@ion is unsatisfactory, there is a need for
improvement.

JP-A No. 8-269256 discloses a film for packaging
heavy goods which can be obtained from a composition
comprising linear low-density polyethylene, linear low-
density polyethylene and high-~pressure low-density
polyethylene. Since this invention discloses only the
use of a film obtained by inflation molding for the
purpose of packaging heavy goods, it dees not describe
nor suggest a stretched f£ilm.

As described above, a polyethylene~based stretched
film, which has excellent tear strength both in the MD
and TD directions and excellent transparency, and which
is uniformly stretchable, is desired. Further, a resin
composition which can provide the stretched film is also
desired.

[Patent Document 1! JP-A No. 8-134284

[Patent Document 2] JP~A No. 8-2692586
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The present invention is intended to solve the above described problems
associated with the prior art and it 5 is an object of the present invention
to provide a stretched film which has high tear strength, an excellent tear
strength balance in the MD and TD directions, and which is uniformly
stretchable, and a resin composition which is suitable for the stretched
film. Further, it is 10 another object of the present invention to provide a
stretched film which has_excellent transparency and riﬁgidity, as well as

excellent impact resist2rice: A e afilg Prspertl BNARR acking

property, and the like. Means for Solving the Problems 15 The present
inventors haRe T dhRtdifeietsics f¥dibEto S8IvEN ke PRoblems, and

thus they have found that a polyethylene-based stretched film satisfying
specific %ﬂ?si%gleﬁl%lﬁ)grtiﬁb‘é‘?%éfé?s has HiERER Sstichgils it ekéd erlpove
tear strength balance in the MD 20 and TD directions and excellent
USRS ARG aRATRI® ASEF 36 exEeliitin SHEICRTAToNMI. Thds, it
they have accomplished the invention. That is to say, a first aspect of the

invBnion RI& PolyRthytlite BAESE R WHIGTR P8 dehed i de a

obtained by stretching a polyethylene-based resin, wherein (A-i) Em and
E?%ﬁﬁ%ﬁgg esehftné\didedigf high tear strength, an excellent

tear strength balance in the MD and TD directions, and
which is uniformly stretchable, and a resin comrposition
which is suitable for the stretched film. Furthér, it is
another object of the present invention to provide a
stretched film which has excellent Lransparency and
rigidity, as well as excellent impact resistance, heat
sealing property, shrink packing property, and the like.

Means for Solving the Problems

The present inventors have conducted extensive
studies to solve the problems, and thus they have found
that a polyethylene-based stretched film satisfying
specific physical property parameters has high tear
-strength, an excellent tear strength balance in the MD
and TD directions and excellent transparency and rigidity,
as well as excellent in stretch uniformity. Thus, they
have accomplished the inwvention.

That i1s to say, a first aspect of the invention is,

a polyethylene-based film which is a stretched film



Elmendorf tear strength in the MD and TD directions, respectively, as
measured in accordance with ASTM D1922, satisfy the following formulas
1,2 and 3: 20 <_ Em [N/cm] 3000 (Formula 1) 20 <_ Et [N/cm] 3000
(Formula2) 0.1 < (Em/Et)<_3 (Formdlia 3); (A-ii) the tensile initial
modulus TM in the MD direction satisfies the following formula 4: 300 <
TM [MPa] < 10000 (Formula 4); and (A-iii) the thickness is in the range of
0Lk 46 NBHMRYaRd 18 TekeelRnt iR tHe sheteiPuRifbaRRy. Aswised herein, the

excellent stretch uniformity means that whitening is not observed in the
film wief e uniaxially Strétifelitto & aximtrh Stteh rafis. Theves of
stretched film of the present invention can be obtained by forming a
5ol fene-Baked TR cOmpositish iHto 2 thidi fildt 6y kitiflation
method, a T-die cast method or the like, and further. stretching the film.
HHERi pfiorfo SrefbRtiy e LatBdibT o eRpudsd b Accdrding4o the
invention, the stretch direction of the extruded film is referred to as MD

Thachine tditedtion)® &HdthePdrectoh - pergdifdicdlar to the stretch

direction is referred to as TD (transverse direction). The stretch ratio of
the strétchedfim(is praferablyin Cthé Famge o2 10 15, and more
preferably in the range of 6 to

20 < Bt [N/cm] < 3000 ({(Formula 2)

0.1 € (Em/Et)< 3 (Formula 3):

{A~1i) the tensile initial modulus T™M in the MD direction
satisfies the following formula 4:

300 < T™M [MPa] < 10000 {(Formula 4); and

(A-i11d) the thickness is in the range of 5 to 150um, and is
excellent in the stretch uniformity. As used herein, the excellent
stretch uniformity means that whitening is not cbserved in the
film when it is uniaxially stretched to a maximum stretch ratioc.

The stretched film of the present invention can be obtained
by forming a polyethylene-based resin composition inte a thick
fiim by an inflation method, a T-die cast method or the like, and
further stretching the film. The film pricr to stretching is
called an "extruded film." According to the invention, the stretch
direction of the extruded film is referred to as MD (machine

direction), and the direction



12, from the viewpoint of good transparency and tensile modulus. The
stretched film of the invention preferably has a haze of 10% or less, as
measured in accordance with ASTM D1003. Further, the present
inventors have surprisingly found that a film obtained by stretching a
composition comprising a specific polyethylene-based resin has high tear
strength and excellent tear strength balance in the MD and TD directions,

peandfdrthen excellent streteh uniformity=dhat is to sayethe.seegnd.aspect
of the invention relates to a resin composition presented in the following.

(tAr F@SiRy cGorapoesitien-for astretched film, which comprises the following
components (A) and (B) the total amount of components (A) and (B)

beingtQ0 parshy-weight), and has amelt Howrate inthe r@ange-etBto
100 g/10 min, and a density in the range of 898 to 960 Kg/m3: (A) 50 to

+1R5 partsdy-weightofia polyethylene 6 reempgsition which.compyisesrthe o
following components (1) and (Il) (the total amount of (1) and (II) being 100

1paris by, weightl.andhas ameltiiowrate. ndhesange0H0 449100 g/10
min, and a density in the range of 890 to 940 Kg/m3: (1) 5 to 95 parts by

noMeightaf an ethylene/a-olefin copolymer obtained by copolymerization of

ethylene and an a- olefin having 4 to 12 carbon atoms, which has a melt

flow ra@te= stretched film of the invention preferasbly has a haze
of 10% or less, as measured in accordance with ASTM D1003.
Further, the present inventors have surprisinglf found that a
film obtained by stretching a composition comprising a specific
polyethylene-based resin has high tear strength and excellent
tear strength balance in the MD and TD directions, and further
excellent stretch uniformity.

That 1s to say, the second aspect of the invention relates
to a resin composition presented in the following. A resin
composition for a stretched film, which comprises the following
components (A) and {B) the total amount of components (A) and
(B) being 100 parts by weight}, and has a melt flow rate in the

range of 0.1 to 100 ¢g/10 min, and a density in the range of

898 to 960 Kg/m3:

(A} 50 to 85 parts by weight of a polyethylene



in the range of 0.01 to 10 g/10 min and a density in the range of 8 60 to
925 Kg/m3, and (Il) 5 to 95 parts by weight of an ethylene/a-olefin
copolymer obtained by copolymerizatiog of ethylene and an a- olefin
having 4 to 12 carbon atoms, which has a melt flow rate in the range of 1
to 100 g/10 min, and a density in the range of 92 6 to 960 Kg/m3; and (B)

5 to 50 parts by weight of a high-pressure low- density polyethylene which
COMPO S YRS rate iR THE Fande'Sf DL to° 100" 6/ 107D 2R e dAsityaind

the range of 910 to 930 Kg/ma3. it is preferable that a high-density
(11 diethyiehe (@50 WhictPéompriséan etiylerns payme? bremrts by
, ethylene/a-olefin copolymer, and has a melt flow rate in the range of 0.01
welghty, oY B ifin aritfd dehsity intheanbe oF940 361980 Kg/mat igo 100
blended in an amount of 5 to 50 parts by 7 weié;ht based on the total 100

9/10 mitns BYEigRESFhEY abbvé HRsERREE cBimpdRent(X) Lhd @ provided
that, the density of the high-density polyethylene (C) is greater than that

of tHé ethylené/a-Glefirs opalyiek 45 The aifferehveé inthecdensitfesiof

the high-density polyethylene (C) and the ethylene/a-olefin copolymer (II)
COPCs IR G/ bR §Feite R andysretermbly i TR KgAn3 ¢ 50 tkyAs3 tinshudival). o-
clefin having 4 to 12 carbon atoms, which has a melt flow rate

in the range of 0.01 to 10 ¢/10 min and a density in the range

of 8 60 to 925 Kg/m3, and

(IT) 5 to 95 parts by weight of an ethylene/a-oclefin
copolymer obtained by copolymerization of ethylene and an o-
olefin having 4 to 12 carbon atoms, which has a melt flow rate
in the range of 1 te 100 g/10 min, and a density in the range
of 92 6 to 960 Kg/m3; and

(B) 5 to 50 parts by weight of a high~pressure low-
density polyethylene which has a melt flow rate in the range of
0.1 to 100 g/10 min, and a density in the range of 910 to 930
Kg/m3. |

It is preferable that a high-density polyethylene (C),
which comprises an ethylene polymer or an ethylene/a-olefin
copolymer, and has a melt flow rate in the range of 0.01 to 20
g/10 min, and a density in the range of 940 to 980 Kg/m3, is

blended in an amount of 5 to 50 parts by
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If the high-density polyethylene (C) is blended 10 within the above range,
especially the tensile modulus and the Elmendorf tear strength in the MD
direction of the stretched film are excellent, thus being preferable. The
ethylene/a-olefin copolymer (1) is preferably one obtained by
polymerization using a metallocene catalyst, 15 and the ethylene/a-olefin
copolymer (11) is preferably one obtained by polymerization using a
metallocene or Ziegler catalyst. By using the resin composition, the film

atiEordig R TRE first aSPEct st tAe imhtioR TR Havprétdably o6 the
prepared. Further, preparation of a multi-layer film, which includes at least
oRBIE e GRS SHRtEHetM NN SRESTdiY tithe fitstlaspeepdtified that,
invention and the film obtained by stretching the resin composition 8
atBGrdivg o the SdcohisaspeeorhRInventidn is°H8y ‘eatfied Out IPhe
multi-layer film can be obtained by coextruding the resin composition of
afrSaiRfedHirfolie strtcHetPfilftand IRe (esne tembasitiendlamer  (11) .
which other layers are made, laminating by means of an extrusion
|dfatibhT 87 A8mifatioh® of BESliKe. Gnd tdrtidrssthstehing the 1ty
laminate. Moreover, a method wherein other layers are laminated on the
polyethylene (C)} and the ethylene/o-clefin copolymer ({(II)
is 5 Kg/m3 or greater, and preferably 10 Kg/m3 to 50

Kg/m3 (inclusive).

If the high-density polyethylene (C) is blended
‘within the above range, especially the tensile modulus
and the Elmendorf tear strength in the MD direction of
the stretched film are excellent, thus being preferable.

The ethylene/a-olefin copolymer (I) is preferably one
obtained by polymerization using a metallocene catalyst,
and the ethylene/a~olefin copolymer (II) is preferably
one obtained by polymerization using a metallocene or
Ziegler catalyst.

By using the resin composition, the film according to
the first aspect of the invention can be preferably.
prepared.

Further, preparation of a multi-layer film, which
includes at least one layer of the stretched film

according to the first aspect of the invention and the

film obtained by stretching the resin composition



previously stretched film by a dry lamination or the like is exemplified. For
the stretch method, mention may be made of, for example, a method for
stretching in the MD direction between a heating roller and another roller
rotating at a speed different from that of the heating roller. Effects of the
Invention According to the present invention, a stretched film comprising
an ethylene-based polymer having excellent properties and a resin
composition for film can be obtained. Further the stretched film is
chgracterized in that it is suitable for various applications such as a
ACCOREAREYING materi &l e HiAg BShrink il dnd theSike: Partictfarfy 5°
excellent in transparency, rigidity, balance of the tear strength in the MD
Carrag§ T directions, impact resistance, heat sealing property and shrink

packing 9 property; excellent in freshness preservahility of the contents,
oopearEh S Oy Fesicne Wherithe Ay 1o UggH 6 & BRBkagingnY e
resi{] GEIREe o kil SHECHE Tk BESTHOE FORCRRIVINGT and
. OUT, THE INVENTION Hereinbelow, the sgetch d film according to the
wne fﬁ%ﬁJa%p‘é%{f‘gﬂﬁﬂetpjr%en%ﬁ%}ﬂen"f%incv}\}n|%te describéd Entdrd %% e

1amiYBICENY, 20,40,3000 INfeml, and preferably 50,0 2200 emL. .y
lamination, cr the like, and further stretching the laminate.
Moreover, a method wherein other layers are laminated on the
previously stretched film by a dry lamination or the like is
exemplified. For the stretch methced, menticn may be made of,
for example, a method for stretching in the MD direction
between a heating roller and another roller rotating at a
speed different from that of the heating roller.

Effects of the Invention

According to the present invention, a stretched film
comprising an ethylenembased polymer having excellent
properties and a resin composition for film can be obtained.
Further the stretched film is characterized in that it is
suitable for various applications such as a packaging material
including & shrink film and the like; particularly excellent
in transparency, rigidity, balance of the tear strength in the
MD and TD directicns, impact resistance, heat sealing property

and shrink packing



The balance of the EImendorf tear strength in the MD direction (Em) and
the Elmendorf tear strength in the TD direction (Et) is such that typically
0.1 (Em/Et) 3, preferably 0.2 (Em/Et) 2.5, and more preferably 0.3 <_
(Em/Et) <_ 2. The stretch ratio is typically in the range of 2 to 15, and
preferably in the range of 6 to 12. If the stretch ratio is within this range,
the stretched film becomes uniform, has excellent transparency, and has
excellent tensile modulus, thus being preferable. The tensile initial
modulus is typically 300 to 10000 MPa, preferably 500 to 8000 MPa, and
more preferably 500 10 to 5000 MPa. In the present 'n,ventior% the tensile
OrODfil mGUIGL - Heteriirtdd A TR ACdTHBEEN avifig aosi
accordance with JIS K6718 was punched from a film in paralle] with the

contkeup HREHSAIF thefifth, Hals “ithe M direlfisi, to'povided +°5 Ueed

specimen. The specimen was set up in air chucks of an Instron t

]

e C o
25 2 RVGIET oA ARttt S RhsiE TieF BhABF " CBAAE RS BPALL EY
chuck distance of 8 6 mm and a pulling rate of 200 mm/mip. ThT(Sb e of

of tiie ifitiaF SEss R disftaddmBntiS Giker AS'thE tersiRtial mbdnnE

the like.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinbelow, the stretched ﬁilm accor&ing to the first
aspect of the present invention will be described. Em and Et
are typically 20 to 3000 [N/cm], and preferably 50 to 2500 IN/cm] .

The balance of the Elmendorf tear strength in the MD
direction (Em) and the Elmendorf tear strength in the TD
direction (ELf) ié such that

typically 0.1 < (Em/Et) < 3,

préferabiy 0.2 Sl(Em/Et} < 2.5, and

nore preferably 0.3 £ {Em/Et) = 2.

Thé stretch ratio isltypically in the range of 2 to 15,
and preferably in the range of 6 to 12. If the stretch ratio
iz within this range, the stretched film becomes uniform, has
excellent transparency, and has.excellent tensile modulus,
thus being preferable.

The tensile initial modulus is typically 300 to 10000

MPa, preferably 500 to 8000 MPa, and more preferably 500



Stretch uniformity is identified as follows. The extruded film is uniaxially
stretched between a heating roller 1 at a surface temperature of 110C
and another roller 2 rotating at a speed (different from; that of the heating
roller 1 to give a stretched film. The rotational speed of the roller 1 is set
at 5 m/min and the ratio is adjusted with the rotational speed of the roller.
to sood e Jatio just before generation of the break in the film as the ratio
increases each time by 0.5 is taken as a maximum stretch ratio, and the
maximumisteeiehratiodsobseryed by thensaked eyes: Excetient streteh
uniformity is defined as the state where the whitening, 11 that is, a whitish
deteandtbigspdrt Caswiot e dhservedlonathienfine Here: itlis assumddrthat with
the state where whitening on the edge of the film is excluded.
JIs Hereinbelowstheledinfcompositioimfoira stretchiedl 54ilon atterdingdoithe
second aspect of the present invention will be described.
diredEthylené/a:bkefifi.¢opolynacr) s used in¢helinventior, the, to provide a
ethylene/a-olefin 10 copolymer (1) is an ethylene/a-olefin copolymer
specobtained by copolymerization of ethylene and an -olefinhaving 4 to 12
carbon atoms, and the ethylene/a-olefin copolymer (Il) is an
Bilrylene/a-olafivespelyerobtaired byrcopulywerizatibnofesthylenesand
an a-olefin having 4 to 15 12 carbon atoms. Further, the ethylene/a-olefin
universal tester and subjected to a tensile test under the

conditions of a chuck distance of 8 6 mm and a pulliné rate of 200
mm/min. The slope of the initial stress to the displacement is
taken as the tensile initial modulus. |

Stretch uniformity is identified as follows. The extruded film
is uniaxially stretched between a heating roller 1 at a surface
temperature of 110°C and another roller 2 rotating at a speed
different from that of the heating roller 1 to give a stretched
film. The rotational speed of the roller 1 is set at 5 m/min and
the ratio is adijusted with the rotational speed of the roller. The
ratio just before generation cf the break in the film as the ratio
increases each time by 0.5 is taken as a maximum stretch ratio, and

the maximum stretch ratio is observed by the naked eyes. Excellent

stretch uniformity is defined as the state where the whitening,
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copolymer (1) and the ethylene/a-olefin Egpolymer (I may be those
obtained by copolymerization of the same kind of a-olefins, or different
kinds of a-olefins. The copolymer (l) is preferably polymerized with the 20
use of a metallocene catalyst. The copolymer (lI) can be obtained with

the use of a metallocene catalyst or a Ziegler-Matta catalyst, and in
particular, is preferably polymerized with the use of a metallocene
catalyst. For a-olefins having 4 to 12 carbon atoms, mention 12 may be
niatfelof- for examiplé, BltehBd, pertBRel 1o Rékerf@ trRéptepecserved on
octene-1, nonene-l, decene-l, dodecene-1, 4-methyl-pentene-1, 4-
nietRylthexne-1E56iRgicyelohexans SHAcy clohexehB Estyignes Where
norbornene, butadiene, isoprene, and the like, and preferably hexene-l,
AhetripBAtetie-FaRd StEn&: 1. The aloldfih Ravifig dtede2 carbon
atoms may be used alone or in combination of at least two kinds. For
ethylen&/atGiefi Bopolynicis (5 andlethylBRs/a. 6lefin éopolymets @pched
mention may be made of, for example, an ethylene/butane-1 copolymer,
ah-etRyleReALmetyI-pentdife-£ LEPBIYNET P af ethyleié/eksreant
copolymer, an ethylene/octene-1 copolymer and the like, preferably an
etiyferie/héxent: 1 opdlyRierC antetylene/4-methyl- petene-1 copolymer,
an ethylene/octene-1 copolymer and the like, and more preferably an
ethylene/hexene-1 copolymer. The melt flow rate (MFR) of the

ethylene/a-olefin copolymer
{(Ethylene/g~olefin copolymer)

Ag used in the invention, the ethylene/oa~clefin
copolymer (I} is an ethylene/a~olefin copolymer ocbtained
by copelymerization of ethylene and an o-olefin having 4
to 12 carbon atoms, and the ethylens/o-clefin copolymer
(II) is an ethylene/o-olefin copolymer obtained by
copelymerization of ethylene and an g-olefin having 4 to
12 carbon atoms. Further, the ethylens/a-olefin
copolymer (1) and the ethvlene/o-olefin copolymer (II)
may be those obtained by copolymerizaticon of the same
kind of a~olefins, or different kinds of a~olefins.

The copolymer (L) is preferably polymerized with the
use of a metallocene catalyst. The copolymer (I1) can be
obtained with the use of a metallocene catalyst or a
Ziegler-Natta catalyst, and in particular, is preferably

polymerized with the use of a metallocene catalyst.

rri

I

cr o~olefins having 4 to 12 carbon atoms, mention



(1) is 0.01 to 10 g/10 min, preferably 0.2 to 5 g/10 min, and more
preferably 0.3 to 1 g/10 min. If the melt flow rate (MFR) of the
ethylene/a-olefin copolymer (1) is less than 0.01 g/10 min, the melt
viscosity becomes too high, and thusthe extrusion processibility may be
deteriorated. If the melt flow rate (MFR) exceeds 10 g/10 min, the
mechanical strength may be deteriorated. 13 The density of the
ethylene/a-olefin copolymer (1) is 860 to 925 Kg/m3, preferably 900 to 920
Kg/m3, and more preferably 903 to 920 Kg/m3. If the density of the
ethylene/a-olefin copolymer (1) is within the range of 5 860 to 925 Kg/m3,
may hgniferme stréfching waald-ie favorabhy -possiklewpanSiretchingdhé fileptene—
thus being preferable. The density of the copolymer (I) can be changed
1, odbpmedns rofthecahountafithe lg-otefireteebe -copolymerizet:-Jdecmedt-1, 4-
flow rate of the ethylene/a-olefin copolymer 10 (IlI) (MFR) is 1 to 100 g/10
methyhimepreferably 2itoy80 gilohminnand morel preférdtsyehto 66tg/t6rmin. If
the MFR is 1 g/10 min or more, the extrusion processibility is good. If the
norboviFRes 100gidimir or lessritieemeehdnivatstrekgth s provedy thusy
being preferable. 15 The density of the ethylene/a-olefin copolymer (II) is
hexer@26 to 960KgimM3 rand preferablylods te®451K g/fiBelfathel dénsithafthe 4 to
ethylene/a-olefin copolymer (1) is less than 926 Kg/m3, upon performing
12 cahecstretochisgrge be used alone or in combination of at least two

kinds.

For ethylene/a-olefin copclymers (I) and ethylene/o- olefin
copolymers (II), mention may be made of, for example, an
ethylene/butane-1 copolymer, an ethylene/4-methyl-pentene-l copolymer,
an ethylene/hexene~1l copolymer, an ethylene/octene-1 copolymer and the
like,.prefezably an ethylene/hexene-1 copolymer, an ethylene/4-methyl-
petene-1 copolymer, an ethylene/octene-1 copolymer and the like, and

more preferably an ethylene/hexene-1 copolymer.

The melt flow rate (MIR} of the ethylene/a~olefin copolymer
(I} is 0.01 to 10 g/10 min, preferably 0.2 to 5 g/10 min, and more
preferably 0.3 to 1 /10 min. If the melt flow rate {MFR) of the
ethylene/a-olefin copolymer (I) is less than 0.01 g/10 min, the melt
viscosity becomes too high, and thus the extrusion processibility may
be deteriorated. If the melt flow rate (MFR) exceeds 10 g/10 min, the

mechanical strength may be deteriorated.
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uniform stretchability may be deteriorated due to the 20 possibility of
adhesion on the heating roller. If the density exceeds 960 Kg/m3, the
impact strength and the transparency may be deteriorated. The density of
the copolymer (II) can be changed by means of the amount of the
a-olefin to be copolymerized. 14 (High-pressure low-density polyethylene)
The melt flow rate (MFR) of the high-pressure low density polyethylene
(B) used . in thF% invention i% from the viewpoint of maintaining good

p h

extrusio SEEELioNity th& Mo HandA LG ERGh ETd the“ HanspaRAcy 1) is
h ferably 0.1 tg 10_g/10 mi ferably 0.1
e e e sy 00 10 gh0mn o e D

min, and even m'orglbre

high-pressure low-density_10 polyethylene (B).is, from the viewpoint of

rﬁg[iﬁ?a?rﬁ%ifﬁe%g?dfyoof%]%% s}%r%?&ed filﬁwgﬁstﬁreeféil%%ﬁf@% o g3

Kg/m3, more preferably 915 to 930 Kg/m3, and even more preferably is
3 GIFK a5 (iR BRI PolyLinyidhe) HHe el fewrrats of

MRS BB R Py ele (Lt nev b vt
%ggesr% I&Q.%iﬁ%% gé q:e irc‘:’hair:]rgge\é%nemf)lrileref%%bslybeing preferable,
The density of the copolymer (I) can be changed by means
of the amount of the o-olefin to be copolymerized.

The melt flow rate of the ethyl@ne/a—olefin copolymer
(II} (MFR) is 1 to 100 g¢g/10 min, preferably 2 to 80 g/19
min, and more preferably 4 to 60 /10 min. If the MFR is
1 ¢g/10 min or more, the extrusion processibility is good.
If the MFR is 100 g/10 min or less, the mechanical
strength is improved, thus being preferable.

The density of the ethylene/oa-olefin copolymer (II1)
is 926 to 960 Kg/m3, and preferably 935 to 945 Kg/m3. If
the density of the ethylene/a-olefin copolymer (II) is
less than 926 Kg/m3, upon performing the stretching, the
uniform stretchability may bé deteriorated due to the
possibility of adhesion on the heating roller. If the
density exceeds 960 Kg/m3, the impact strength and the
transparency may be deteriorated. The density of the

copelymer (II) can be changed by means of the amount of

the oa-clefin to be copolymerized.
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20 0.1 to 3 g/10 min. If the melt flow rate4(MFR) of the high-density
polyethylene is 0.1 g/10 min or more, the melt viscosity is appropriate
from the viewpoint of extrusion processibility, thus being preferable. If the
melt flow 15 rate (MFR) is 20 g/10 min or less, the mechanical strength is
good, thus being preferable. The high-density polyethylene (C) consists of
an ethylene polymer or an ethylene/a-olefin copolymer. The 5 density is

in th f Kg/m3 950 tq 970.Kg/m3. If th
ety B B R o R batnoe iy
be detesi - Asthe high-density.pol C), a high-density .10

alyot e S R R ROV R ML SR i

t t .ob d in the DSC
%&ﬁkﬁﬁgﬁzﬁﬁ%‘%{% WE ormare Eﬁz n?a%;e%ﬁlg%%ﬁoﬁ” he Dt

chart, a e’case where one pea er

aéﬁgm&%%%mfr%v&itg\%@@gfﬁ%% Ir% §%ﬁord%@%e with JIS K 7122,

measuremeént Is 15 carried out w eef(empesr%é?ﬁe from 10C to
S Al pea G e bl e havno
Qutained-yperormyng A mullizstage polymenzation. or 1 5.1 to 10
g/10 min, more preferably 0.1 to 8 g/10 min, and even
more preferably 0.2 to 8 ¢g/10 min.
The density of the high-pressure low-density

polyethylene (B) 1is, from the viewpoint of maintaining
the rigidity of the stretched film, is preferably 915 to

935 Kg/m3, more preferably 915 to 930 Kg/m3, and even

more preferably is 918 to 930 Kg/m3.

(High—~density poelyethylene)

The melt flow rate (MFR) of the high-density
polyethylene (C) which may be used in the invention is
0.1 te 20 g/10 min, preferably 0.1 to 10 g/10 min, more
preferably 0.5 to 5 ¢g/10 min, and even more preferably
0.1 to 3 g/10 min.

If the melt flow rate (MFR) of the high~density
polyethylene is O.l_g/lO min or more, the melt viscositj
is appropriate from the viewpoint of extrusion.

prcecessibility, thus being preferable. If the melt flow
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20 by dry blending those having differeng densities. (Process for
preparing an ethylene/a-olefin copolymer) As the process for preparing
the ethylene/a-olefin 16 copolymer (1) used in the invention, mention may
be made of a well-known polymerization method using a metallocene
catalyst. For the well-known polymerization method, mention may be
made of, for example, a solution 5 polymerization method, a slurry
poyam%riz EQEIQ methad, a ?:f& pressure ionic polymerization method, a
a?loﬁ €

gas phas pol)yrﬁ’esriz hBdandtthe FiRE prefsrabif 2884 GHase
poé\émeriz jon.method, a sqlution palymerization method and a high
pressru%%%llc1p%lﬁﬁ@r($zatit§ﬁﬁeﬁw%b%%%ﬁﬁﬁﬁ?@ﬁr%ferably agas
phase p%{meéifaﬂg meth%d. As the metallocene-based catalyst, a
catalyst sySterti- COmpraitg-a trARsHGH MHetEFComboufe RaRE R §oupn
Wit?ﬁ cgclo%entadiene type anion skeleton is preferred. The transition
m&tat £ompound nEViY 2 5réth Gith &l £5 eyélopdrtbdieneaype @hion.  The
sk&le%tgril referg,5 tq a sg-called metallocene-based compound, and it is
reprasentdd by, for exampielie GenetarotudSiLBSATA (WREFEIN M is
a trar%tli:or%me't Isa?t_om be %ngi%%}o Group 4 or the lanthanides series in
the Pariodic Tabie’ 1 52 gt Up 20/ With a hElopRAtaifaTe fpeldhidess than
skeleton o ro
@ﬂ% Qg/ﬁ%? %ﬁ% Elmendorf tear strength balance may be
deteriorated.

As the high—density polyethylene (C}, a higthensity
polyethylene having plural DSC peaks is preferred. The
plural DSC peaks encompass the case where two or more
peaks are observed in the DSC chart, and further the case
where one peak and a shoulder accompanying therewith are
observed. In accordance with JIS ¥ 7122, measurenment is
carried out while raising the temperature from 10°C to
180°C at a heating rate of 10°C/min.

The high-density polyethylene having plural DSC peaks
has a wide composition distribution, which can be

obtained by performing a multi-stage polymerization, or

by dry blending those having different densities.

(Process for preparing an ethylene/a-olefin

copolymer)

As the process for preparing the ethylene/o~-clefin
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containing a heteroatom, wherein at leastgne cyclopentadiene type anion
skeleton is included. Plural L's may be bridged each other. X is a halogen
atom, hydrogen or a hydrocarbon group having 1 to 20 carbon 17 atoms.
n is the valence of the transition metal atom, a is an integer satisfying 0 < -
a _<n). The transition metal compounds may be used alone or in
combination of at least two kinds. 5 For the above metallocene-based

ca %I%%t orggn?illuminum c.om% unds such as triethylaluminum and

triiso u%‘fumlnuf%, Srsoxhe corpdUids st ad fhdth oI kdsk e, made

d/or ioni ds sych as trityl. tetrakis(pentafluorophenyl)borat
NN T e B B A A A B alckecene

in ccggéb‘ﬂnatjcqn. F}:J,thh:éhtgewazfge metallocene-based catalyst may be a

catalyst ih which the RIS R A b GG d: OBndRfrdrod

ovem

prlggn%alumlnum %%mgglépd, the alumoxane compound 15 and/or the

ionic Compound are sUPPOFed-dr ifpreGRaBE ofr adatfcdtitedRorganic
support sél%c.hzg%lSiOZ ang A1203, or.a particulate organic polymer
sggpo%m SUcHas SolySRVIRE and SO/t renBC FSF e emb e/ Agighnd, 2

c%ool megfgbtsalilr%ed? 29 o}l}yrﬂerizati,on l{:sing the above
i cRRE Basng o gly polymerization method, a gas phase

polymerization methed and the like, preferably a gas

phase polymerization method, a solution polymerization
method and a high pressure iocnic polymerization method,
and more preferably a gas phase polymerization method.

As the metallocehe—based catalyst, a catalyst system
comprising a transition metal compound having a group
with a cyclopentadiene type anion skeleton is preferred.
The transition metal compound having a group with a
cyclopentadiene type anion skeleton refers to a so-called
metallocene-based compound, and it is represented by, for
example, the general formula ML.X,.., (wherein M is a
transition metal atom belonging to Group 4 or the
lanthanides series in the Periodic Table. L is a group
with a cyclopentadiene type anion skeleton or a group
containing a heteroatom, wherein at least one
cyclopentadiene type anion skeleton is included. Plural
L's may be bridged each other. X is a halcgen atom,

hydrogen or a hydrocarbon group having 1 to 20 carbon
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mention may be made of the ethyl ene/a-glefin copolymers described in
JP-A No. 9-183816. As the process for preparing the ethyl ene/(x-o le fin
copolymer (l) used in the invention, mention may be made 18 of a
well-known polymerization method using a well-known polymerization
catalyst. For the well-known polymerization catalyst, mention may be
made of, for example, a Ziegler-Natta catalyst, a metallocene-based 5
c%tgg/st and the like, and#)rﬁgferably metallocene-based catalyst. For

the welt-known polymeriZation ngtHdd, Thentortiiay behaketsrthaton, a

same polymerization method as the polymerization method used for the

2

proce’t for préSrintfthe oo SméntlorfedethylenefaieIdireespoRimer

10 éle Process for é?re&aringghigh-densit olyethylene) As the process

o1 prépariig Righ-denslty Y p I@efﬁ??e%e%@%%eaﬁn the TRBNBA SRRt at
may be 1 maﬁéﬁf a well-known polymerization method using a well-

KNGWH polyie fii)?]'catalyst. For the well-known polymerization
catalyst,_mention may be made of, for example, a Ziegler-Natta catalyst

and thell%®, A& f ﬁw"éem%ﬁ-?ﬁi\kﬂcb%ﬁﬁﬁlé’ﬁfﬁ%n% fhod mention may

be made 20 of the same EDOl merization method as the polymerization

netHod (Red Tor the protesiHe? prédirihgitfie Bhbeelylaluminum and

'triisobutylaluminum, alumoxane compounds such as
methylalumoxane, and/or ionic compounds such as trityl
tetrakis (pentafliuvorophenyl)borate and N, N-
dimethylanilinium tetrakis(pentafluorophenyl)boraﬁe, are
used in combination.

Further, the above metallocene-based catalyst may be
a catalyst in which the above metallocene-based compouﬂd,
and the organcaluminum compound, the alumoxane compound
and/or the ionic compound are supported or impregnated on
a particulate inorganic support such as $i02 and Al203,
or a particulate organic polymer suppcrt such as
polyethylene and polystyrene.

For the ethylene/oa-olefin copolymer obtained by
polymerization 11sing the above metallocene-based catalyst,
mention may be made of the ethylene/o~olefin copolymers
described in JP-A No. 9-183816.

As the process for preparing the ethylene/d-olefin

copolymer (II) used in the invention, mention may be made
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mentioned ethylene/(x-olefin copolymer{B. As the process for preparing
high-density polyethylene (C), mention may be made of, for example, a
slurry 19 polymerization method using a Ziegler-Natta catalyst. (Process
for preparing high-pressure low-density polyethylene) 5 As the process
for preparing high-pressure low- density polyethylene (B) used in the
invention, mention may be made of a process for polymerizing ethylene

under_ the ¢gnditions of a polymerization pressure of 140 to 300 MPa and
a%%elyefngr?zﬁgfi&nqg%%e?gtg & 6f 200 %ol §0 ?ﬁ%@%hélﬁ%éjs%n%e%efjal“known
radical generating agent, generally usin ank reactar or a tubular
re%OCILng? rIizat 019 cat%elg}ﬁ%. 09 %Itxe I"ﬁ?;?%é (éwlﬂow rate,

C s'a molecular weight niodifier to regu
hydrogen and_hydrocarbons such as methane and ethane can be used.
e B 55y By e et e gefiaed by do°
We}lé-knoxven mgt?gé fq_re(erx_a}@%l%, thea;:ne}tho described in Mori et al.,
"High Bolytef Engifesning Vel 132 p-247 (Chifin'SHokan$ e6566) 556
the like, 20, (Resi mposition) The,component (A) of the invention
c§r%%?%¥§ 0 %?é?ts Jy}(v(\a/éig%flgf an gg%?ear%e%-o?eﬁﬁeg@ﬂolﬁr‘ﬁﬁpﬁybasEd
and.23 10.p parts by weight, of an pihylene/a-olelin CORANMEr L ethod,
mention may be made of the same polymerization method as
the polymerization method used for the process for

preparing the above-mentioned ethylene/a-olefin copolymer

(I).

(Process for preparing high-density polyethylene)

As the process for preparing high-density
polyethylene (C} used in the invention, mention may be
made of a well-known polymerization method using a well-~
known polymerization catalyst. For the well-known
polymerizaticn catalyst, mention may be made of, for
example, a Ziegler-Natta catalyst and the like, and for
the well-known polymerization method, mention may be made
of the same polymerization method as the.polymerization
method used for the process for preparing tﬁe above-
mentioned ethylene/a~clefin copolymer (I). 2RAs the

process for prepafing high-density polyethylene (C),

“mention may be made cf, for example, a slurry
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(I1) (the total amount of (I) and (I1) being 160 parts by 20 weight)
Preferably, the amount of (Il) is 70 to 20 parts by weight with respect to
30 to 80 parts by weight of (1), and more preferably the amount of (ll) is
20 to 60 parts by weight with respect to 40 to 80 parts by 5 weight of (1). If
the amount of (1) is less than 5 parts by weight, the mechanical strength
may be lowered and the transparency of the stretched film may be
deterjorated, If the amount of (I) exceeds 95 parts by weight, the 10

rigidity B tha SretHedim iy Be-fediued HRthe TadiA omposion/st -

the invention, the amount of the component (B) to be blended is 5 to 50
parts by weight with respect to 50 to 95 parts by weight of the amount of

the companent (A) to_be blended, preferably the 15 amount of the
compon %tr (BY %S Be BienddFRAT0- RS ]r%?fé%?\ﬁlﬁ%? with'fedpastitey

50 to, 90 parts by weight of the amount of the component (A) to be
blgﬁ%é’oe,%%%ﬁ%ﬁ{ﬁé preferably the amount of the component (B) to be
blended js 10.to 40 Jrr]parts by weight with respect to 60 to 20 90 parts by
weight oFthe-AfhothP R dompoHeTR AT Y HisianEes AR A,

the total amount of (A) and (B), being 100 parts by weight). If the amount
oéégigﬁgsﬁﬁ A %ﬁ%ﬁwéﬁﬂngsed in the invention, mention

may be made of a process for polymerizing ethylene under
the conditions of a polymerization pressure of 140 to 300
MPa and a polymerization temperature of 200 to 300°¢ in
the presence of a radical generating agent, generally
using a tank reactor or a tubular reactor. 2As a
molecular weight modifier to regulate the melt flow rate,
hydrogen and hydrocarbons such as methane and ethane can
be used. The high-pressure low-density polyethylene can
be prepared by a‘wellmknown method, for example, the
method described in Mori et al., "High Polymer
Engineering, ™ Vol. 13, p. 247 (Chijin-Shokan) {1966), and

the like.

(Resin composition)

The component (A) of the invention comprises 5 to 95
parts by weight of an ethylene/a~olefin copolymer (I) and
95 to 5 parts by weight of an ethyléne/awolefin copolymer

(II) {the total amcount of (I} and (II} being 100 parts by
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the mechanical strength may be lowered gnd the 21 transparency may be
deteriorated. If the amount of (B) exceeds 95 parts by weight, the rigidity

of the stretched film may be reduced. The melt flow rate (MFR) of the

resin composition comprising the components (A) and (B) of the invention
are 0.1 to 10 g/10 min, preferably 0.2 to 4 g/10 min, and more preferably

0.3 to 3 g/10 min. If the melt flow rate (MFR) of the resin composition is

less than 0.1 g /10 min, the extrusion processibility may be deteriorated,
whife #%he mekt Fiswate eXeedd©1 GBAG Hhird thel Mechhfichl strendth

may be lowered, If the melt flow rate (MFR) is 0.5 to 10 g/10 min, a more
pu%%e‘%?éd a5l Bofpbsitibhicdrf® 86taired edhdalRPoPtd-finPy weight

moldirrE‘[ using an inflation method upon preparing an extruded film before
theTstretéHing ProBkss bBESISE it extidforpBroeBEsibity Sfthe! Feskinto
the film molding by an inflation method is excellent and thus bubbles

bé&lomeskbIE Y (Pr6 &L o brdpdriils fdsirt ofpobitioR) FRABEE the

density of the polyethylene-based resin composition used in the invention
iSBog 063 K3, preferably 900 to 950 Kg/m3, and more preferably

900 to 940 Kg/m3. If the density of the above composition is 22 898 to
960 Kg/mB3, BinPRQHRT high stfengt ah@ Sigiifiiantl Ravihg exteltaitaht,

tear strength balance can
the mechanical strength may be lowered and the

trangparency of the stretched film may be deteriorated.
If the amount of (I) exceeds 95 parts by weicght, the
rigidity of the stretched film may be reduced.

In the resin composition of the invention, the amount
of the component (B) to be blended is 5 to 50 parts by
welight with respect to 50 fo 95 parts by weight of the
amount of the component (A) to be blended; preferably the
amcunt of the component (B) to be blended is 10 to 50
parts by weight with respect to SO to 90 parts by weight
of the amount of the component (A) to be blended; and
more preferably the amount of the component (B} to be
blended-is.lo to 40 parts by weight with respect to 60 to
a0 pazts by weight of the amouﬁt of the component (A) to
be blended (In all cases, the total amount of {(A) and (B)
being 100 parts by weight).

If the amount of {A) is less than 5 parts by weight,

the mechanical strength may be lowered and the



be obtained. If the density of the above composition is less than 898
Kg/m3, the blocking of the stretched film 5 may be deteriorated. If the
density of the above composition exgeeds 960 Kg/m3, the transparency
and the mechanical strength of the stretched film may be reduced. The
density of the film obtained by stretching the polyethylene-based resin
composition of the invention is 10 within the above range. Other
processes for preparing the polyethylene-based resin composition used

traiisthe-ventien fustherdnay ke speationed-ofa method efrdnrblendiag@s 95
melt blending the ethylene/a-olefin copolymer (1), the ethylene/a 15 olefin

paré€epalymern (h: the high-density pelyetmdene {€) coetherhigh-pregsure
low-density polyethylene (B). For the dry blending, various blenders such

redag-adlenschel mixer and a tumbler mixer can be used, and for the melt
blending, various mixers such as a single-screw extruder, 20 a twin-screw
extroger,p@Banbusy mixee andra heatingh4ollerscan benysed. tHuther@s-ising
the process for preparing the polyethylene-based resin composition used

thelndhepdnention zneatien Mgy be madeiofyforexamples the 23 dollowin 0 min,

preferable preparation processes. 1. A process wherein the

pre@thyiene/asqlefinccopalymersiin, and more preferably 0.3 to 3 g/10 min.
If the melt flow rate (MFR) of the resin compesition is less than 0.1
g /10 min, the extrusion processiblility may be deteriorated, while if
the melt flow rate exceeds 10 ¢/10 min, the mechanical strength may
be lowered. If the melt flow rate (MFR) is 0.5 to 10 ¢g/10 min, a more
preferred resin composition can be obtained especially for the film
molding using an inflation method upon preparing an extruded f£iim before
the stretching process, because the extrusion processibility of the
resin in the film melding by an inflation method is excellent and thus
bubbles become stable.

(Process for preparing a resin composition)

Further, the density of the polyethylene-based resin composition
used in the invention is 898 to 960 Kg/m3, preferably 900 to %50
Kg/m3, and more preferably 900 to 940 Kg/m3. If the density of the

above composition is
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(I) and (I), and optionally the high-densiy polyethylene (C) are
continuously polymerized while using one polymerization reactor at the
reaction conditions of two or more kinds, and then the high-pressure
low-density polyethylene (B) is mixed therewith. 2.A process wherein the
respective components are polymerized by a multi-stage polymerization
process in a plurality of the polymerization reactors to finally obtain the

p thylene-hased resin compasition of the inyention. 3.A process
Wcr%]!é%ei# %r?éf ?\l/%/o%g%ﬁ%ies%er%ﬁ\jén PSHENT it Srep&RsH By and
multi-st olymerization, and then the remaining one or two
OO REmY arE Wi T Thb et St fifih OFRE TvEiRigEn oan
be obtained by mold] olyethylene-based resin on a thick film as .
re??grrg % 5@%%‘%&?&%%}2 mf%ﬁ‘& ?&r%’hé’ritﬁ%tﬁ@niﬁ&ﬂﬁ’ee fliimpR&LEron is
takg-usp 9}&60“0& %f thefngde%fil {'s referred tg as MD, and the )
diréction pérpendicufa? 1&'tie tRE- retlich BhrefbifePlorss $edn fid o
process gri&ra fo the str%tching, ﬁ?% c]p%rgegarin an extruded film, a
wiltkridwr prégarafisn 54 ‘me h BE VR H YRt PaPRd fnade
Ofd for exam le, an_inflation fggrllgéomold/in method, a T-die cast film molding
method 4 ‘catehdir vioidiRg th%ﬁﬂ%mes@ﬁoﬁﬁ&%ﬁ%%’ndaﬂ% the
like, i .

mecﬁanlcal strength of the stretched film may be reduced.

The density of the film obtained by stretching the
polyethylene-based resin composition of the invention is
within the above range.

Other processes for preparing the polyethylene-based
resin composition used in the invention further may be
mentioned of a method of dry blending or melt blending
the ethylene/oa~olefin copolymer (I), the ethylene/o-~
olefin copolymer (II), the high-density polyethylene (C)
or the high-pressure low-density polyethylene (B). For
the dry blending, various blenders such as a Henschel
mixer and a tumbler mixer can be used, and for the melt
blending, various mixers such as a single-screw extruder,
a twin-screw extruder, a Banbury mixer and a heating
roller can be used.

Further, as the prodess for preparing the

polyethylene~based resin composition used in the

invention, mention may be made of, for example, the



which an inflation molding method is preferably used from the viewpoint
of obtaining good stretchability at a stretch process. The stretched film of
the invention can be used as a mono-égyer film. In addition, the stretched
film of the invention is in prepared by stretching an extruded film
uniaxially or biaxially, and successively or simultaneously. Further, during
the process for preparing the stretched film, the extruded film which is

| E@ﬂ%&%‘gﬁ%@%ﬁﬂ@%%gé9@&%‘% cg@@@e_fyg@st stretched. In

one preferable embodiment of the invention, there is provided a uniaxially

strethed ilm_which is obtained b;%urther stﬁetchi gamo o-Ia¥:er fiIrP
i i N I Thy/ =
obtained by nflation molding at a_stretch ratio o ezyto f?%%le“stre‘%‘éﬁ ymers

direction of the unigxially, aesﬁfaqwn{ﬁeprﬁﬁeqﬁwé%§@@e?%ag%1§htg{'ﬁene

direction of the extruded film. The thickness of the stretched film o

invention and.a packaging filam ysing the same S ypically. § ta 450 micron

um), preferably to 100 micron (urn), and more preferably 10 to 80 micron
ktpMym25: The iensiledaitiabmodulusHd M)ef the stretehed fitmofsher twe or
invention is typically in the range of 300 to 10000 Mega Pascal (MPa),
peeferadly 500 te:8D00HMRatard mgte-preterably=500:t0-5R00:MPa. If the

tensile initial 5 modulus (TM) is less than 300 Mega Pascal (MPa), for
polvethylene (B) is mixed therewith.

2.A process wherein the respective components are
polymerized by a multi-stage polymerization process in a
plurality of the polymerization reactors to finally obtain
the polyethylene-based resin compositicn of the invention.

3.A process wherein any twe of the respective
components are prepared by a multi-stage polymerization, and
then the remalning one or two components are mixed
therewith.

The stretched film of the invention can be cbtained by
molding a polyethylene~based resin on a thick f£film as
referred to as an extruded film, and further stretching the
film. The take-up directicn of the extruded film is referred
to as MD, and the direction perpendicular to the take-up
direction is referred to as TD. In the process prior to the
stretching, for preparing an extruded film, a well-known

preparation



example, the handling characteristics of the stretched film when used as
a packaging material may be deteriorated, while if the tensile initial
.modulus (TM) exceeds 10000 Mega Pascal (MPa), the EImendorf tear 10
strength balance may be deteriorated, leading to possibly reducing the
impact strength. The ratio of the EImendorf tear strength (ASTM D1922)
in the MD and TD directions (ratio of MD/TD) of the stretched film of the
methnventionids Quk40. 3 finclusive)nd$ preferaldy 02 td2:5 {nahysive), and
more preferably 0.3 to 2 (inclusive). If the ratio of the EImendorf tear
inf IsttergthTAST MoDA922) (rtiooof, MD/TD)is lesstheii Ol mdfielimpactthod, a
strength may be possibly reduced. Further, the stretched film obtained
calenonrtirec2diamimatedoiim havirgpat tealksione layencomprsingttheliésipn in
composition layer of the invention can be used. When the stretched film
whicf the invéntibnds usediasat ekt dnedayerdttreblgminsted filom astthe
process for preparing the laminated film, mention may be made of a 26
viewggexttusidnahethod,rgn extrasiorretatiag methpda(whichimaydisprbeess.
referred to as an extrusion lamination method), and the like. These films
cafittse ebtainetehy préviouslytégextrodingithe resintcompesition ef theno-
extruded film for the stretched film of the invention and the resin
layegorfipasition from which other layers

In addition, the stretched film of the inventiocn is in
prepared by stretching an extruded film uniaxially or biaxially, and
successively or simultanecusly. Further, during the process for
preparing the stretched film, the extruded film which is

preliminarily stretched uniaxially or biaxially can be further

®

stretched. In one preferable embodiment of the invention, there is
provided a uniaxially stretched film which is obtained by further
stretching a mono~layer f£ilm cobtained by inflation molding at =
stretch ratic of 2 to 15. The stretch direction of the uniaxially
stretched film is preferably the same as the MD direction of the
extruded film.

The thickness c¢f the stretched film of the invention and a
packaging film using the same s typically 5 to 150 micron um),

preferably to 100 micron (urn), and more preferably 10 to 80 micron

(um) .



10

15

20

are made, laminating by means of an extgusion lamination, a dry
lamination, or the like, and further stretching the laminate. Further, a
method in which another layer is laminated on the previously stretched
film by a method such as dry lamination or the like may be exemplified.
For the stretching method, mention may be made of, for example, a
method for stretching in the MD direction between a heating roller and
anotheriﬁller rotatinlg at,as eeg diffeﬁt from_that of the heating roller.

Further, thE stretehed filfd dorhprisifig e Bolyethilerns: tatedTesmtched
c%mgositignt(g the invention can be lamjnated on a substrate, and then

bé Usedas & CoMPOSHR fiffi“FdrthEYEUtétratd, niof nfd58 nflde’d® to
a.well-known substrate, for example, a cellophane, a paper, a cardboard,
a]\tlé%tﬁlé, %%ﬂu TR Toil 'K Bﬁlyaﬁ)ﬁif:eft%g i 49 n';?fbnéé)ﬁﬁdl\ﬁ%}%n and
66, a _pol ester r in such as polyethylene terephthalate and o
polybutyierie %%ﬂé’p#@ugla? , s?%%%lé\? ﬁclyp%’ﬁy@?‘%, LRBiRe fikdahtial
{z{ninate the stretched film of the invention on a substrate,

th hod t
L B e B S oA 50, Tt SEemoEA Hry for

mention ma
Iaminatign m q;ungd %{vlr\%eg,S lamination method, a sand lamination method,
at

ahot meit ‘la 68, GRE TRE ke T tHeSstPdtchad it betrared

ir]IyeIltion if necessary, other palymers, an antioxidant, a lubricant, an
1lm when used &5 a padckaging material may be

deteriorated, while if the tensile initial modulus {TM)
exceeds 10000 Mega Pascal (MPa)}, the Elmendorf tear
strength balance may be deteriorated, leading to possibly
reducing the impact strength.

The ratio of the Elmendorf tear strength {ASTM Di19z22)
in the MD and TD directions (ratio of MD/TD) of the
stretched film of the invention is 0.1 to 3 {(inclusive},
preferably 0.2 to 2.5 (inclusive), and more preferably
0.3 to 2 (inclusive). If the ratio of the Elmendorf tear
strength (ASTM D13%22) (ratio of MD/TD) is less than G.1,
the impact strength may be possibly reduced.

Further, the stretched film obtained from the
laminated film having at least one layer comprising the
resin composition layer af the invention can be used.
When the stretched film of the invention is used as at
least one layer of the laminated film, as the process for

preparing the laminated film, mention mav be made of a



antistatic agent; a processibility improver, an 10 antiblocking agent, or the
like may be added. Other resins and additives may be used alone or in
combination of at least two kinds. Fop@ther polymers, mention may be
‘made of a polyolefin-based resin other than the polyethylene-based 15
resin used in the invention, and further a polypropylene resin which is
added to improve the rigidity or the heat resistance, a polyolefin-based

codherneplastie-elastomer whichiis added:do-improxerbe impactistiength) so
and the like. The other polymers may be added in a proportion of 20

be typicaly ddto- 30 parts by-weight haseshon dhe totahdOPparts:hy weight Ofe .
the components (A) and (C). For the antioxidant, mention may be made

of, fore exafriples phendbdadectantaxidants-suchas! 2, 6= detthutylpecrasel
(BHT), tetrakis[methylene-3-(3,5-di-t 28 butyl-4-hydroxyphenyl)
refraponated imethane (tradesnameddRGANO X0 I ananuéacineed byim of
Chiba Specialty Chemicals K. K.) and n-octadecyl-3-(4'-hydroxy-3,5'-di-t-
thbéutylphenytprepionate (rade-namesdRGANO X 167 645 manufaetiredbyrs
Chiba Specialty Chemicals K. K.), phosphite-based antioxidants such as
ardis@4-di-tabutydphenyhpentaerythritobdiphasphitestris@dedistion, a dry
butylphenyl)phosphite and 2,4,8,10-tetra-t-butyl-6-[3-(3-
lamination, or the like, and further stretching the laminate.
Further, a method in which another layer is laminated on the
previously stretched film by a method such as dry lamination or
the like may be exemplified. For the stretching method, mention
may be made of, for example, a methed for stretching in the MD
direction between a heating roller and another roller rotating at
a speed different from that of the heating roller.

Further, the stretched film comprising the polyethylene-
based resin composition of the invention can be laminated on a
substrate, and then be used as a camposite film. For the
substrate, mention may be made of a well-known substrate, for
example, a cellophane, a paper, a cardboard, a textile, an
aluminum foll, a polyamide resin such as nylon 6 and nylon 66, a

polyester resin such as polyethylene terephthalate and

polybutylene
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methyl-4-hydroxy-5-t 10 butylphenyl)prepoxy]dibenzol[d,f]
[1,3,2]dioxaphosphepine(t rade name: Sumilizer GP, manufactured by
Sumitomo Chemical Co., Ltd.), and the like. For the lubricant, mention
may be made of, for example, a higher fatty acid amide, a higher fatty
acid 15 ester, and the like; for the antistatic agent, mention may be made
of, for example, glycerin ester of fatty acid having 8 to 22 carbon atoms or

sellanand eae; Ravubiens Qi eeieh AN BE

processibility improver, mention m made of, fo xample, &

acid maial salt sueh s gajciur sigarale, & fluornaled tesin, ang e ke,

for the antiblocking agent, mention may be made of, for example, an

'aexaanic; apiblocking, agant. an organic antbipeking agent, and dne ke, ,

wherein for the inorganic anti ing agent, ntion may be'mad

for gxample, siliga, Galeium carbonate, %‘};ﬁgﬁg% '”éf%b%”%é@{gegﬁ, a wet

organic antiblocking agent, mention may of, for éxamp

Powders of Srosslinked poly ”é%’}@)é' TS&“@%Q@%%@ ‘%r{ii’g? linked v elt

poly(methyl methacrylafe-styrene) copolymer, crossiinked silicone,

cirgﬁglﬁggg&pl}@et}{@gg; aggéhetﬂié(eﬂl}}% plending proportion of the

additives including

To the stretched fiim of the invention, if necessary,
other polymers, an antioxidant, a lubricant, an
antistatic agent, a processibility improver, an
antiblocking agent, or the like may be added. Other
resins and additives may be used alone or in combination
of‘at least two kinds.

For other polymers, mention may be made of a
polyolefin-based resin other than the polyethylene-based
resin used in the invention, and further a polypropylene
resin which is added to improve the rigidity or the heat
resistance, a polyolefin-based thermoplastic elastomer
which is added to improve the impact strength, and the
like. The other polymers may be added in a proportion of
typically 1 to 30 parts by weight based on the total 100
parts by weight of the components {n) aﬁd (C).

For the antioxidant; mention may be made of, for
example, phenol-based antioxidants such as 2, 6-di-t-

butyl-p-cresol (BHET), tetrakismethylene~3-(3,5~di-t-
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these antioxidants is selected and suitaply added within 10 the range of

typically 0.01 to 30 parts by weight based on the total 100 parts by weight
of the components (A) and (C). For the method for mixing other resins or
additives which are added, if necessary, mention may be made of, 15 for
example, a method in which the polyethylene-based resin of the invention
and other resins or additives are melt kneaded using various mixers such

25 @RISR SIBIN, A ISR GHLDAHAEE A RaNDURLMXGT, A 2

heating roller,"and provided for IIm processing, a

t%@gﬁ@ﬁ@Y@@?@asﬁc%{dﬁ?Qcog\}Q%din}:’)%,nt@ﬂ %nag %tgécrzi%%%s%géﬁgheépl cals K.

additives are dry blen using various-blenders such asa

o aa bl oixor 2ad povideg S e . processing,

method in which other resins or additives in st one 30 kind of master

Dpich e,y blendedyith the, pelyeihylenc-based tesip f thg jovention

using various” blehders such as a énscherl mixer an lef rixer

ands preyidacion e e processing, and he e, S EXAMPLES,
Hereinbelow, the present invention will bé degcribad Gnmore etéﬂ with
fgﬁ%%gﬁﬁ%giﬁﬂggﬁs55@f8§?@§§§yesuch as bis{2,4-di-t-
butylphenyl)pentaerythritol diphosphite, tris(2,4-di-t-
butylphenyl)phosphite and 2,4,8,10-tetra~t-butyl-6-[3~(3-
méthyl—4"hydroxy—5~t—
butylphenyl)propoxy]dibenzo[d,f}{1,3,2}dioxaphosphepine(t
rade name: Sumilizer GP, manufactured by Sumitomo
Chemical Co., Ltd.), and the like.

For the lubricant, mention may be made of, for
example, a higher fatty acid amide, a higher fatty acid
ester, and the like; for the antistatic agent, mention
may be made of, for example, glycerin ester of fatty acid
having 8 to 22 carbon atoms or sorbitan acid ester,
polyethylené glycol ester, and the like; for the
processibility improver, mention may be made of, for
example, a fatty acid metal salt such as calcium Stearate,
a fluorinated resin, and the like; for the antiblocking
agent, mention may be made of, for example, an inorganic
antiblocking agent, an organic antiblocking agent, and

the like, wherein for the inorganic antiblocking agent,
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Examples. However, the invention is nop gonstrued to be 10 limited to

these Examples. The basic physical properties and film physical

properties of the resin composition used in Examples and Comparative
Examples are measured as follows. [Basic physical properties of resin
composition] 15 (1) Density (unit: Kg/m3) The strands obtained in the
measurement of the melt flow rate at 190C under a load of 2.16 Kg were
treated, at 120C :‘lgr 2 ho%]rs and then slowly cooled to, room temperature

oVEF T At Foowsd By fifealbifing e S07HBRSRY b Hdeisity Gradient
tube. Zél%/lelt flow rate (MFR, upit: g/10 min) The melt flow rate was
Measure ﬁ\eécc%%%icea\mh t&T%ﬁfZB@%gT%eFﬁﬁe ESrtitions of a
tem%(; ure.of 190C and a load of 2.16 Kg. 31 (3)'Haze%/‘(l’ransparency,
AL Ry PG A58 V12 themstrt h At cbrdarice W RSTM DIba= @y 1
Gloss. (unit: %) The %Io § was measured in accordance with ASTM

D199 5 (5 EIfmeRac 1ear retyth A e Bimehab R 16 tfdriyth dvas

measured in_accordance with ASTM D1922 using an Elmendorf tear
(SSHBF AR FAEREN By T6)6 Shil SRS Tid W EGRhCHOP L mer

crosslinked silicone, crosslinked polystyrene, and the
like,

The blending proportion of the additives including
these antioxidants is selected and suitably added within
.the range of typically C.01 to 30 parts by weight based
on the total 100 parts by weight of thé components {A)
and (C).

For the method for mixing other resins or additives
which are added, if necessary, mention may be made of,
for example, a method in which the polyethylene-based
resin of the invention and other resins or additives are
melt kneaded using various mixers such as a single-screw
extruder, a twin-screw extruder, a Banbury mixer, and a
heating roller, and provided for the f£ilm processing, a
method in which the polyethylene-based resin of the
invention and other resins or additives are dry blended
using various blenders such as a Henschel mixer and a
tumbler mixer and provided for the film processing, a

method in which other resins or additives in at least one
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is put into a film in the take-up direction 3 referred 10 to as a MD
direction, and a cut which is put into a film in the direction perpendicular
to the take-up direction is referred to as a TD direction. Further, the tear
strength balance was determined from the tear strength in the MD/the
tear strength in the TD as measured herein. 15 (6) Tensile initial modulus
A dumbbell having a size in accordance with JIS K6718 was punched

frgm_a.film-to pravide a specimen. A, du dlibell unched. in parallel with
th(?émtg e-%% g}rge%i%ﬁ %F tﬁ%%ilr%ﬁg rgf%¥rgg t%%gg?;lcR/IBl |Fecﬁlaﬁ, and a 20
dumbbell punched in the direction perpendicular to the take-up direction
ofptﬁg i r%gé/ ?rgi%%eb %eacg a %Bl%irgt%g%r}ﬁerhjéngﬁélcgﬁgﬂ was §&t uptin &S
chucks of an Instron_type universal tester and subjected to a tensile test

39 e the Tanditione of A ShUER HstBASSbf B8R ands g g an

of 200 mm/min. The.slope.af the initial stress to the displacement is taken
ST oA G B To RN B R o cHpBly e aD, the

ethylene/a- olefin copolymer (1), the high-density polyethylene (C), and
the high-pressure low-density polyethylene (B) used in Examples and
Comparative Examples are as fOIIOJ\QSEAMPI.,E g

Hereinkelow, the present invention will be described
in more detail with reference to Examples and Comparative
Examples. However, the invention is not construed to be
limited to these Exanples.

The basic physical properties and film physical
properties of the resin composition used in Examples and
Comparative Examples are measured as follows.

{Basic physical properties of resin compositicn]

(1) Density {(unit: Kg/m3)

The strands obtained in the measurement of the melt
flow rate at 190°C under a load of 2.16 Kg were treated
at 120°C for 2 hours and then slowly cooled to room
temperature over 1 hour, followed by measuring the
density by a density gradient tube.

(2) Melt flow rate (MFR, unit: g/10 min)

The ﬁelt fiow rate was measured in accordance with
ASTM D1238-65T under the conditions of a temperature of

190°C and a load of 2.16 Kg.
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() Ethylene/a-olefin copolymer 10 Copolymer (I-a): Ethylene-hexene-1
copolymer MFR = 0.5 g/10 min, density = 902 Kg/m3 Copolymer (I-b):
Ethylene-hexene-1 copolymer MFR = 3.9 g/10 min, density = 913 Kg/m3
(I Ethylene/a-olefin copolymer 15 Copolymer (lI-a): Ethylene-hexene-1
copolymer MFR =5 g/10 min, density = 940 Kg/m3 The ethylene/a-olefin
copolymers (I-a) and (I-b), and the ethylene/a-olefin copolymer (lI-a) as

describe%qb(%}/aez gve(%}!;g%s w iecrqc ere &lrg%areg using a well-known 20
metallocene catalyst by a gas phase ’olymerlz'atif’)h method. (C)

High-densi lyethylene HDPE (lll-a): MFR = 0.11 g/10 min, density =

058 Ko/ HEPE (1) R 6 grib s derdis Bes R gaPL002.
HDPE (I}1;6) ::-MER =0. 0 min, density = 951 Kg/m3 The above HDPE
(ll-a) ha!j g DSC?rgnseltlir?grg{p%iht 5éak having shoulders at around 131.5C

o 1296, DR LB e R R g prok S, 3309150,

peak at 132. a single peak a
High-pressure jow-density polyethylene L DPE (IV-a): MFR = 0.6 g/10 min,
density(al 3’23 é%ﬂ\%mrgg ?ﬁé a %%g h%(j:] r—SPe%%sEre low-density polyethylene

was prepared; 145ing:8 Jybylar reagior by 4 radical pelymerization method.
accordance with ASTM D1922 using an Elmendorf tear tester
manufactured by Toyo Seiki Seisaku-sho, Ltd. & cut which
is put into a film in the take-up direction is referred
to as a MD direction, and a cut which is put into a film
in the direction perpendicular to the take-up direction
is referred to as a TD direction. Further, the tear
strength balance was determined from the tear strength in
the MD/the tear stfength in the TD as measured herein.

{6) Tensile initial modulus

A dumbbell having a size in accordance with JIS K6718
was punched from a film to provide a specimen. A
durbbell punched in parallel with the take-up direction
of the film is referred to asa MD direction, and a
dumbbell punched in the direction perpendicular to the

take-up direction of the film is referred to asa TD

‘direction.

The specimen was set up in air chucks of an Instron

type universal tester and subjected to z tensile test
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- for stretche

Example 1 [Preparation of resin compositton] The ethylene/a-olefin
copolymer (1), the ethylene/a -olefin copolymer (11), the high-density
polyethylene (C) and the high- pressure low-density polyethylene (B) were
dry blended with the composition shown in Table 1, and subsequently
pelletized using a 46 mmm) twin-screw extruder manufactured by lkegai
Corporation at a processing temperature of 190C and an extrusion rate of
SOy tondive 4 erin somposition pelles [Prepatalion of egided fim,
%I filmf%r e above-prepared polyethylene compaosition was
subjected to . air-coqling, inflation malding repare a fil ving a, . .
%ﬁﬁﬁqé kL 8'@%?6 %é%ﬁ)n}libo m?nB% sri%o o Qﬁe gl}&i%éaojf

thickness “of 250 in an wi 0 4 < o%dltlon or Mo

‘ film.t > Malding. hine; 65 Inflati
(r:“n)%%%eéjs' pt%%sg§t§f§fgce %g"gg @Jgégr%nlwgéﬂgg]rcfﬁ?é Q initial

ding machine manufacture Crew:
Bﬁgjﬁﬁ}ﬁ%e screw Die: 125 mm4) (diameter), 3.5 mm (width of lip) Air
ring: two-gap type Molding temperature: 190C Extrusion rate: 77 Kg/h

T e e xrepmeten R T N
olefin copolymer (II), the high-density polyethylene (C),
and the high-pressure low~density polyethylene (B) used
in Examples and Comparative Examples are as follows.

(I} Ethylene/o~olefin copolymer

Copolymer (I-a}: Ethylene-hexene-l copolymer

MFR = 0.5 g/10 min, density = 902 Kg/m3

Cdpolymer (I-b): Ethylene-hexene-1 copolymer

MFR = 3.9 g/10 min, density = 913 Kg/m3

(IT) Ethylene/a-olefin copolymer

Copolymer (II-a): Ethylene—hexene-1 copolymer

MER = 5 ¢g/10 min, density = 940 Kg/m3

The ethylene/o-olefin copolymers (I-a) and (I-b), and
the ethylene/a-olefin copolymer (Il-a) as described above
were those which were prepared using a well-known
metallocene catalyst by a gas phase polymerization method.

(C) High-density polyethylene

HDPE (IIl-aj: MFR = 0.11 g/10 min, density = 958

Kg/m3

HDPE {III-b): MFR 5.3 g/10 min, density = 962 Kg/m3



above process was stretched in the MD direction between a heating roller
and another roller rotating at a speed different from that of the heating
roller at a stretch ratio shown in Tablg 1 to give a stretched film. If the
stretch ratio is too low, the stretch becomes ununiform, thus being
impossible to give a transparent film, while if the stretch ratio is too high,
breaks are generated on the film. The stretch ratio just before generation

HDPE (I0fthe :bresks-of the film@sithe, stietehiratio-ingreases eachHimerhy d.5nrE
was taken as the maximum stretch ratio. The items other than the

(I11l-a)meadmunbstreteh tatio;werendb revatuated by; performirg thestretehat a
ratio such that a transparent film can be obtained without generation of

131.5°cbegaksi 2A8d0 thastreteh uniorntity upobsubservingthe-ohtained filmshowing
"Good" indicates that the whole area is transparent, and "Poor" indicates

a singlthgbtdhe fibm i Partially witthed: Mheemelkiow raie (MER):dhe glensity, 0°C.
the optical characteristic, the tensile initial modulus, the EImendorf tear
strengtin ¢he hatance of the-Elmendoyf tedrgiretgherand the film impact of

the obtained resin composition were evaluated and measured based on

thelaovea descrinetkmethodsg Ard thier pbteinedtresaltSZarexshadn in

Table 1. Example 2 Preparation of the resin composition, preparation of

thehe above high-pressure low-density polyethylene was prepared
using a tubular reactor by a radicel polymerization method.

Example 1

[Preparation of resin composition]

The ethylene/a~clefin copolymer (I), the ethylene/u -olefin
copolymer (II), the high-density polyethylene (C) and the high-
pressure low-density polyethylene (B) were dry blended with the
composition shown in Table 1, and subsequently pelletized using a 46
mmd) twin-screw extruder manufactured by Ikegail Corporation at a

processing temperature of 190°C and an extrusion rate of 50 Kg/hr to

give a resin composition pellet.
[Preparation of extruded film for stretched f£ilm]

The above-prepared polyethylene composition was subiected to
air-cocling inflaticn molding to prepare a film having a thickness

of 250 un and a width of 400 mm.



extruded film, stretch processing of the film, and evaluation were carried
out in the same manner as in Example 1, except that the ethylene/a
~-olefin copolymer (1), the ethylene/a aalefin copolymer (1), the high density
polyethylene (C), and the high-pressure low-density polyethylene (B)
were used in the compositions shown in Table 1. The obtained results are

<cshawnsinTable %&&@g'%@ 36, Ryeparation of the resin.campesition,

preparation of the extruded film, stretch processing of the film, and

cvaluatign, wels sarced outIn e pame menner a8 n Rxamele, . except

that the ethylene/a-olefin copolym the ethylene n copolymer

maHDfS‘BE'&PSJ‘iQIPI'@@f%&%&‘?{'%‘&ﬂ%&%@tﬂ%’!@e (B) were used in the

compositions shown in Table 1. The high-density polyethylene (C) was
not uset;ls. The obtained, results are shown in Table 1. [Comparative

Exampl ii%épg?aﬁi%hed}f the P&sif %B%OSition, preparation of the

extruded film, stretch processing of the film, and evaluation were carried
out in thBisameé marifie? as (A Eanipte 1; exedptmhaf tHetsthylehela P!
-olefin copolymer (1), and the ethylene/a - olefin copolymer (I1), were used
in the campositions shawnip Table 1. The high-density polyethylene (C)
and the high- pressure low-density polyethylene (B) were not used. When
the Molding temperature: 190°C
Extrusion rate: 77 Kg/h
Take-up speed: 7 m/min
<Condition for preparation of stretched film>
The extruded film to be stretched obtained by the
above process was stretched in the MD direction between a
heating roller and another roller rotating at a speed different
from that of the heating roller at a stretch ratio shown in
Table I to give a stretched f£ilm.
1f the stretch ratic is toc low, the stretch becomes
ununiform, thus being impossible to give a transparent film,
while if the stretch ratio is too high, breaks are generated on
the film. The stretch ratio just before generation of the
breaks of the film as the stretch ratio increases each time by

0.5 was taken as the maximum strefch ratio.

The items other than the maximum stretch ratio were



stretch ratio was set at 5.5 or less, a transparent film cannot be obtained,
and when the stretch ratio exceeds 6, breaks are generated. Thus, the
film obtained at a stretch ratio of 6 was, used for evaluation. The obtained
results are shown in Table 1. [Comparative Example 2] 37 Preparation of
the resin composition, preparation of the extruded film, stretch processing
of the film, and evaluation were carried out in the same manner as in

evExample Lexceptdhali the ethylenela-olefincepalymer Huthe that a
high-density polyethylene (C) and the high-pressure low-density

t rRalyethvener (Blhwese useddpthercempositions shaverin Tablet. Theaks.
ethylene/a-olefin copolymer (1) was not used. The obtained results are

AsShewrra FablecbriWhensthestetchuiatio excesdsib.gbrfeakepte ined film,

generated, and when the stretch ratio was set at 6 or less, a transparent

"hlva couldinet beLhtpined: rkhefilkm cobtained at a:sirpigh ratio of &waspoor™
used for evaluation. Examples 1 to 4 satisfying the requirements of the

intivention demenstiated; that thesiretchabilify waswexeetent from the
viewpoint that the tensile initial modulus (MD) was 500 Mega Pascal

(MPaperraore, the.Elmerdqritear stiengthbalange twas &t famore, the
transparency was excellent, and the maximum stretch ratio was high.

chAraeng these Exantelesebxamples it and 2driwhie) the.bigh-pressire
polyethylene (C) and the

tear strength, the balance of the Elmendorf tear stretch,
and the film impact of thé obtained resin composition were
evaluated and measured based on the above described methods,
and the obtained results are shown in Table 1.

Example 2

Preparation of the resin composition, preparation of the
extruded film, stretch processing of the film, and
evaluation were carried out in the same manner as in Example 1,
except that the ethylene/a -clefin copolymer (I}, the
ethylene/a ~olefin copolymer (I1), the high density
polyethylene (C), and the high-pressure low-density
polyethylene (B) were used in the compositions shown in Table
1. The cbtained results are shcwn in Table 1.

Example 3



high-pressure low-density polyethylene (B) were contained provided good
results. As compared with Examples, Comparative Example 1 in 38 which
the component (B) was not contained groved that practical applicability
was poor, from the viewpoint that the EImendorf tear strength balance
and the transparency were deteriorated, as well as the tensile initial
modulus 5 was low due to the low maximum stretch ratio. As compared

prithExamples; infeomparativedpaample-2 , inovbich the ethylenelasolefin

copolymer (1) was not contained, the tensile initial modulus and the

axklngador : tear sitargthibalanee werecemparatively gpodnbutthe 48:-ion
maximum stretch ratio was low, and the stretch became ununiform, thus

weheingampessiblerto: giveratransparemt&ilm 2 15 1 20154367 PC T 3% ckable

1 Polyethylene Compara Comparat Example Example Example Example
tIaseckresin fiverive 4-2 B4 i eompositigrexample exampledi 2re /o ~
olefin copolymer (I1), and the high-pressure low-density
polyethylene (B) were used in the compositions shown in Table
1. The high-density polyethylene (C) was not used. The obtained
results are shown in Table 1.

[Comparative Example 1]

Preparation of the resin composition, preparation of the
extruded film, stretch processing of the film, and evaluation
- were carried ocut in the same mammer as in Example 1, except
that the ethylene/a -olefin copolymer (I), and the ethylene/o -
olefin copolymer (II), were used in the compositions shown in
Table 1. The high-density polyethylene () and the high-
pressure low-density polyethylene (B) were not used. When the
stretch ratio was set at 5.5 or.less, a transparent film cannot
be obtained, and when the stretch ratioc exceeds 6§, breaks are
generated. Thus, the film obtained at a stretch ratio of & was

used for evaluation. The obtained results are shown in Table

[Camparative Example 2]



Component Copolymer l-a I-b I-a I-a I-a I-a (A) (I) (parts by 70 65 45.5

45.5 56 42 weight) Copolymer llI-a - lI-a ll-a ll-a ll-a (1) (parts by 30 -

19.5 19.5 24 18 weight) Component #iigh- - IV-a IV-a IV-a IV-a IV-a (B)

pressure low-density polyethylene (parts by - 15 15 15 20 10 weight)

Component High-density - lll-a ll-a lll-b - 1ll-c (C) polyethylene (parts by -

20 20 20 - 30 weight) Ratio by (1)/(11) 70/30 65/0 70/30 70/30 70/30

70/30 weight (A)/(B) 100/0 81/19 81/19 81/19 80/20 86/14 Items to be

Unit measured: Streteh dimes 6r8 8chBofatidon, preparation of the
extruded film, stretch processing of the film, and evaluaticn
were carried out in the same manner as in Example 1, except that
the ethylene/oa-olefin copolymer (I}, the high-density
polyethylene (C) and the high-pressure low-density polyethylene
{(B) were used in the compositions shown in Table 1. The
ethylene/a-olefin copclymer (II) was not used. The obtained
results are shown in Table 1. When the stretch ratio exceeds &,
breaks are generated, and when the stretch ratio was set at 6 or
less, & transparent film could not be obtained. The film
obtained at a stretch ratio of 6 was used for evaluation.

Examples 1 to 4 satisfying the reguirements of the

invention demonstrated that the stretchability was excellent
from the viewpoint that the tensile initial modulus (MD) was 500
Mega Pascal (MPa) cr more, the Eimendorf tear strength balance
was‘O.l or more, the trangsparency was excellent, and the
maximum stretch ratic was high. Among these Examples, Examples
I and 2 in which the high-pressure polyethylene (C} and the
high-pressure low-density polyethylene (B) were contained

provided good results.

As compared with Examples, Comparative Example 1 in



10

15

20

Density Kg/m' 917 924 925 924 919 9273 ®8FR (190C) g/10 min 0.92 1.82
0.5710.74 0.5 Stretch C 110 110 110 110 110 110 temperature
Thickness of 4m 40.7 40 28.9 29.3 23.3 27.3 film Haze of film 3.8 5.9 2.1
2.82.01.5 Gloss 696 77 127 120 118 145 Tensile MD MPa 570 970
1520 1560 1280 1960 initial modulus TD MPa 650 810 1130 1070 860
1240 Elmendor MD N/cm 300 1360 1760 1570 600 1080 tear strength

e R T TR
Goed Goodhunifgrpyity Maximum Times 68,10 H1 43 12, stretchratio ¢
the Elmendorf tear strength balance and the transparency
were deteriorated, as well as the tensile initial modulus

was low due to the low maximum stretch ratio.

As compared with Examples, in Comparative Example 2
in which the ethyléne/a—blefin copolymer (II) was not
contained, the tensile initial modulus and the Elmendorf
tear strength balance were comparatively good, but the
maximum stretch ratio was low, and the stretch became

ununiform, thus being impossible to give a transparent

film.



46 CLAMEYT A polyethylene-based film which is a stretched film
obtained by stretching a polyethylene-b§§ed resin with a stretch ratio in

the range of 2 to 15, wherein (a-i) Em and Et, which represent the values
of Elmendorf tear strength in the MD and TD directions, respectively, as

measured in accordance with ASTM D1922, satisfy the following formulas
1,2 and 3: 20 <_ Em [N/cm] <_ 3000 (Formula 1) 20 S Et [N/cm] 3000
(Formula 2) 0.1 <_ (Em/Et) 3 (Formula 3); (a-ii) the tensile initial modulus
(TM) in theecA® direction satisfies the following formula 4: 500 :- TM [MPa]

— 8900 Formula drand fadi ihe-thicknesss in the range-oH10 10 10
. ] I L2 iR xample | Example
m, and is EXCE’E%Q dA the:sireteh uniformity. 7 sﬁpetc 1edg fl]fm formgdl 4
from a resin cprpositioncfor sastrétchedHilie with a stretch ratioj in the
lange-of-2—to-15_which-comprises the foflowing companents (A) and (B
thmponent opolymer | I- - ¥ I I-a Ta, i-a
the tota] amount of(ci(pmponentsa(A) an (%) being 300 parts by weight)
and has a melt flawrtateyn the range] of &1 tq 1@0g1UMKE.and a cansity 42
in the range o % gim3; (A) 50.t0 95 parts by weight of a
Copolymer Ii-a - II-a ir-a II-a II-a
polyethylene (11)
{parts by 30 - 19.5 19.5 24 18
welght)
Componsnt High- - IV-a IV-a IV-a IV-a IV-a
(B} pressures
low-density
polyethylene
{parts by - 15 is 15 20 10
welght)
Component | High-density - IIT-a III-=a III-b - Iir-c
{C} polyathylene
(parts by - 20 20 20 - 30
welght)
Ratio by {(I}/{11) 70/30 65/0 70/30 70/30 70/30 70/30
weight
: {a) / (B) 100/0 81/19 81/1¢% 81/19 BO/20 86/14
Items to be Unit
measured
Stretch Times 6 & g 8 9 8
ratio
Density Kg/m’ 917 924 925 924 519 927
MFR (190°¢C) g/10 min 0.52 1.82 0.57 1 0.74 0.5
Stretch “C 110 110 il0 110 110 110
temperature
Thickness of i 40.7 40 28.9 29.3 23.3 27.3
£ilm
Haze of film % 3.8 5.9 2.1 2.8 2.0 1.5
Gloss % 26 7 127 126 118 145
Tensile MD MPa 570 70 1520 1560 1280 1960
initial
modulus
TD MPa 650 810 1130 1070 860 1240
Elmendorf MD N/cm 300 1360 1760 1570 600 1080
tear
strength
D N/cm 5100 1800 1550 2480 1700 1190
Balance of - 0.058 0.78 1.14 0.75 0.35 0.91
Elmendort
tear
strength
Stretch Good Poor Good Good Good Good
uniformity
Maximm Times & 5 10 11 13 12
stretch
ratio




41 composition which comprises the following components (I) and (Il)
(the total amount of (1) and (Il) being 100 parts by weight), and has a melt
flow rate in the range of 0.1 to 100 g/10 min, and a density in the range of
890 to 940 Kg/m3: (1) 5 to-95 parts by weight of an ethylene/a-olefin
copolymer obtained by copolymerization of ethylene and an a-olefin
having 4 to 12 carbon atoms, which has a melt flow rate in the range of
0.01 to 10 g/10 min and a density in the range of 860 to 925 Kg/m3, and
c1.abbsto 95 parts by weight of an ethylene/a-olefin copolymer obtained by
copolymerization of ethylene and an a-olefin having 4 to 12 carbon
atoms, which has a melt flow rate in the range of 1 to 100 g/10 min and a
1. dendityrinlthe range b£926 #6960 Kgim3iraihd(B) B t@:56 parts byaveight m

ob% A Nigh- P;sté%%g’é’\éhq ity pely ézé(’cef{‘ﬁ"&?féh@%@dm?@@}é’ ralein o

the range of 0.1 to 100 g min, and a density in the range of 910 to 930
stREMI. vitedréin (dii)tthe tERSIRSINRiAl mMOoERIUSYTM) in the MD direction

satisfigs the following, forpula4; 50 <_ M IMPa). 5-8000 (Farmula4); e s
and (a-iii) the thickness is in the range 'of 10 to 100 m. 42
of Elmendorf tear strength in the MD and TR directions,

respectively, as measured in accordance with ASTM DI1%Z22,

satisfy the following formulas 1, 2 and 3:
20 < Em [N/cm] € 3000 (Formula 1)
20 € Bt [N/cm] < 3000 {(Formula 2)
0.1 < {(Em/Et) £ 3 (Formula 3);

{a—ii) the tensile initial modulus (TM) in the MD

direction satisfies the following formula 4:

500 € ™M [MPa] < B00C (Formula 4); and

(a—-1ii) the thickness is in the range of 10 to 100

um, and is excellent in the stretch uniformity.

2. A stretched film formed from a resin composition for
a stretched film with a stretch ratio in the range of 2
to 15, which comprises the following components (A) and
(B)Y (the total amount of components (A) and (B) being 100
parts by weight), and has a melt flow rate in the range
of 0.1 to 100¢g/1l0min, and a density in the range of 898
to 960 Kg/m3:
(A) 50 to 95 parts by weight of a polyethvlene



3. A stretched film formed from from a resin composition for a stretched
film with a stretch ratio in the range of 2 to 15, which comprises the
following components (A) and (B) (the total amount of components (A)
and (B) being 100 parts by weight), and has a melt flow rate in the range
of 0.1 to 100 g/10 min, and a density irf the range of 898 to 960 Kg/ma3:
(A) 50 to 95 parts by weight of a polyethylene composition which
comprises the following components (I) and (1) (the total amount of (1)

congdd)baing 10Rparts: bypvaight), and has araelt flewsaigiatharange )
of 0.1 to 100 g/10 min, and a density in the range of 890 to 940 Kg/ma3:

at)5 to Bb parts=by weight of aarethylene/ayolgtiny copolymeriobiained yar+ s
copolymerization of ethylene and an a-olefin having 4 to 12 carbon

patamas, ytich hasa mel flownsate in the range-0fie,0t e 10:0/3@ mim and1 to
a density in the range of 8 60 to 925 Kg/m3, and (Il) 5 to 95 parts by

1 weight pf an ethylene/asoletin scapplymer-elhiaineddy egpalypnerizatmof
ethylene and an a-olefin having 4 to 12 carbon atoms, which has a melt
kHowrate in the range of 1 to 100 g/10 min and a density in the range of
92 6 to 960 Kg/m3; and (B) 5 to 50 parts by weight of a high-pressure low-
density polyethylere which has.a meltflow rmte imthechylens/a~clefin
copolymer obtained by copoelymerization of ethylene and an
ag-olefin having 4 to 12 carbon atoms, which has a melt
flow rate in the range of C.01 to 10 ¢/10 min and a
density in the range of 860 tc 925 Kg/m3, and
(IT) 5 to 95 parts by weight of an ethylene/a-oclefin
copolymer cbtained by copolymerization of ethylene and an
a-olefin having 4 to 12 carbon atoms, which has a melt
flow rate in the range of 1 fo 100 ¢g/10 min and a density
in the range of 92¢ tc 960 Kg/m3; and
{B) 5 to 50 parts by weight of a high-pressure low=-
density polyethylene which has a melt flow rate in the
range of 0.1 to 100 g/10 min, and a density in the range of
910 to 930 Kg/m3, wherein
{a—-11) the tensile initial modulus (TM) in the MD
direction satisfies the fellowing formula 4: 500 £ TM [MPa]

< B0OOO {(Formula 4); and

{(a—iii) the thickness is in the range of 10 to 100 um.



range of 0.1 to 100 g/10 min, and a density in the range of 910 to 930
Kg/m3, and further comprises a high-density polyethylene (C) having a
melt flow rate in the range of 0.01 to 20 g/10 min and a density in the
range of 940 to 980 Kg/m3 in an amount of 5 to 50 parts by weight based
on the total 100 parts by weight of cofiponents (A) and (B) , wherein (a-ii)
the tensile initial modulus (TM) in the MD direction satisfies the following

formula 4:500 =_ JiM-EMPas < 8000 (rormmeia %)&@Eldff:&)ﬂi) éhe"esin

c \}% llk the, range.of é@oﬂlﬁ%ﬁﬁ% eErense
iInvention relates to a polyet %{‘ene based stret avmg exce]]fént

LEImERdEFtes trengti-and n.fmm@r&awmwﬁhémeﬁﬁéﬁwa{&

ctonpopelyethylehe-based(Stretched éilm avhidh isrehiained Hye sitptehing:a

(R?'V%B/ IeErEe) b%%%q}%esirb w %%@%('%9 Em and,. %r,DVE’JHSih representing

va ues of Elmendorf tear strength in the MD and TD directions,

T l&8hetfivaly 1 8s mashfdtEin %c@rd%ngé) withASTMDTe52, s%t?igfyathe
dfgllowing formittas 1a2and 3¢ 2098k EnP NI cid fexd :3000 (Formula 1)

20 [err] &f [Nfom] fere]=3Q00-Formula,2) Ok [erd (Em/EY)lew 3 (Eqemula

oSho BTG fepsle Inital Modulus TM,ID the MD AreCton rponents (1) -

and (II) {the total amount of (I} and (II) being 100 parts
by weight), and has a melt flow rate in the range of 0.1 to
100 ¢g/10 min, and a density in the range of 890 to %40
Kg/m3:

{I) 5 to 95 parts by weight of an ethylene/a-olefin
copolymer obtained by copolymerization of ethylene and an

a-olefin having 4 to 12 carbon atoms, which has a melt flow
rate in the range of 0.01 to 10 ¢g/10 min and 2 density in
the range of 8 60 to 925 Kg/m3, and

(IT) 5 to 95 parts by weight of an ethylene/a-olefin
copolymer obtained by copclymerization of ethylene and an
a-olefin having 4 to 12 carbon atoms, which has a mel:t flow
rate in the range of 1 to 100 ¢/10 min and a density in the
range of 92 6 to 960 Kg/m3; and

B) 5 to 50 parts by weight of a high-pressure low-
density poclyethylene which has a melt flow rate in the
range of 0.1 to 100 ¢/10 min, and a density in the range of
210 to 930 Kg/m3, and

further comprises a high-density polyethylene (C}
having & melt flow rate in the range of (.01 to 20 ¢/10 min
and a density in the range of 940 to 980 Kg/m3 in an amount
of 5 to 50 parts by weight based on the total 100 parts by
weight of components (A) and (B), wherein (a-ii) the tensile
initial modulus {(TM) in the MD direction satisfies the
following formula 4: 500 £ TM [MPa] < 8000 (Formula 4); and

(a-i1ii) the thickness is in the range of 10 to 100 um.



satisfies the following formula 4: 300 < TM [MPa] < 10000 (Formula 4);
and (a-iii) the thickness is in the range of 5 to urn, and is excellent in the
stretch uniformity.
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ABSTRACT

The present invention relates to a polyethylene-based
stretched film having excellent Elmendorf tear strength and
uniform stretchability. The invention relates to a
polyethylene-based stretched film which is obtained by
stretching a polyethylene-based resin, wherein (A-i} Em and
Et, which represent the values of Elmendorf tear strength in
the MD and TD directions, respectively, as measured in

accordance with ASTM D1922, satisfy the
following formulas 1, 2 and 3:

20 £ Em [N/cm] £ 3000 (Formula 1)

20 € Et [N/cm] £ 3000 (Formula 2)

0.1 £ (Em/Et) £ 3 (Formula 3) 7

(a-11i) the tensile initial modulus TM in the MD direction
satisfies the following formula 4: 300 < T™ [MPa] < 10000
(Formula 4); and (a-iii) the thickness is in the range of 5 to

150 urn, and is excellent in the stretch uniformity.



