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, JP-A No. 8-134284 discloses a polyethylene-based
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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,



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 polyethylene, linear low- density polyethylene and

hi T, gurfilﬁ\év-density polyethylene. Since this invention discloses
only the "use of a film obtained by inflation molding for the purpose of

packaging t goQds,.i s not describe 15 nor. suggest a stretched
film. As%%sl’%:gr?tl)\\gd a o?éllaggglyegtﬁs/fé?ﬂoe-snea%eﬁ &Pe]té’ﬁ% AR AR
excellent tear stren oth in the MD and TD directiops and excellent
trg%%pl)greénegiesacr%\%%—ilc%l?;mur(ﬁ?’(%raflﬁ:/ﬂ sCr‘{; Haﬁ%,rl ggﬁpe%_,mhﬁgﬁkéylene
rg%n 20 coy%osition which can %I%ide the stretched film is also desired.

[

Atent Document 1] J8-A NS S 34985 P ot ét 315P-856.
86%%%2)?&& %Ij_SCIé%?gIIl?E EtTIQEAEVEgg IOgl Problems to be Solved
by the Tvention 1he present inveton s intéhided 15 soivethaEhotd the MD
dgpebed problemy Assedialed Wit the RIr At QA g 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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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 rigidity, as well as excellent impact resistance, heat

sealing property, shrinkgackin%%%pert , and the like. Means for Solving
the Problems 15 The prés&tS o oHAEEE Sensive  studies

to solve the problems, and thus they have found thata

polyethy?gr?eg-ﬁﬁgléd ERefRed Mty idd eplemephiskal property
paramefrs has high tear strength, an excellent tear strength balance in

the MD 26 and™f5 tirectioiERnd BRedifont fraREH&@NnEY aff it cagbove
W%” as _excellent in_stretch uniformity. Thus, they have accomplished the

in

ERGGH. “Tatis B0 $&7 % firsPaspect o thetivehfion Rt kpr art and it
polyethylene-based film which is a stretched film 4 obtained by stretching
alp% hyiBAEDRsBE rELif, RRERGH EAIPERTEAPEL Whibk P&5@sent the
es of  EImendorf tear strength in the MD and TD directions,

;/é%sl‘%lé%ﬁg&?fiag mehstifedh Acorddiite WRR ATV $19D, stisRrerl lent

fc%lowin%£ormula%1 2and 3: .
ear 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



20 <_ Em [N/cm] 3000 (Formula 1) 20 <_ Et [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: 300 < TM [MPa] < 10000
(Formula 4); and (A-iii) the thickness is fh the range of 5 to 150m, and is
excellent in the stretch uniformity. As used herein, the excellent stretch
uniformity means that whitening is not observed in the film when itis
oofigianpallycstrétehe e @ thaxiRfitisHetRratdFhe stretéhed film of the
present invention_can be obtained by forming a polyethylene-based resin
compdstiion fito & thick Tty & infitiom nicthoaS &PF-did e adt misthod
or the like, and further stretching the film. The film prior to stretching is
Rl feﬁﬁ?&e&*ﬁﬁﬁ?‘gﬁ@céﬂiﬁ&?o Yire VRt K& StretER - direction
of the extruded film is referred tqg as MD (machine direction), and the
ditédtion’s “demetitlitiia o tHe Strétth Hiféttion i&'referted tods #6r
étransverse directijon). The stretch ratio_of the stretched film is preferably
i tha PAngeof 9 10 1. Hhd AISYe Sratdrably iffhe range of 6 to 12, from
the viewpoint of good transparency and tensile modulus. The stretched

film of4he Tnvehtioh praferablyHas al Fazeota0%4 or less, as measured in
accordance with ASTM D1003.
: 20 < Ex [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



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 excellegt tear strength balance in the MD
and TD directions, and further excellent stretch uniformity. That is 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

oG@aprisesthe felowing compeonents £A} and (B) thedetalameynt of rp
components (A) and (B) being 100 parts by weight), and has a melt flow

(Hatgtbe skange-ef 0:1 49,100 g/10 min, and a density in the range of 898 '
to 960 Kg/m3: (A) 50 to 95 parts by weight of a polyethylene 6

compositiogiwhich-compiisesitherfellawing eamponents (B and f4) fthe, in
total amount of (1) and (I1) being 100 parts by weight), and has a melt flow

trHate e sange of 015 1o 100 @410 rpin: aada density inthe sange Of 890
to 940 Kg/m3: (1) 5 to 95 parts by weight of an ethylene/a-olefin

12copolymet iebtainedhy: sepelymerization-efpthylene and an-anelefin
having 4 to 12 carbon atoms, which has a melt flow rate in the range of

mdH01 4@ 10 g/10 min and a density in the range of 8 60 to 925 Kg/m3, and
(I 5 to 95 parts by weight of an ethylene/a-olefin copolymer obtained by

copolymerizationafethylene andianr a: Olefit having-4 te d2-¢arbo: a haze

atoms, which has a melt flow rate
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 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 has a melt flow ratesin the range of 0.1 to 100 g/10
min, and a density in the range of 910 to 930 Kg/ma3. 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
composyhi by 201 gD MATRAESE dehsify ifthe PANGEOFIIT RS8O Kg/h3, Bnd
blended in an amount of 5 to 50 parts by 7 weight based on the total 100
(I 54 by hvigiter i abbveédestiBed EdmpbRénts (AY aneBY:Spravided
.. that, the density of the high-density polyethylene (C) is greater than that
welohtytnn8Rthylére/a-Gighrt copaymer B9 5 Thé differeRee irftheldénditied 8P
the high-density polyethylene (C) and the ethylene/a-olefin copolymer (II)
9/10 myry kifaor Yristet Yand preferdifian RGniFh 56 RgMmXansissive). If
the high-density polyethylene (C) is blended 10 within the above range,
espékiallythe tendikThedilus and e Eimandottient stredgthcihatie MD
direction of the stretched film are excellent, thus being preferable. The
CopCefiyehefdbiefinopel mer@)ligireferally OheC bbtdlimed bye and an a-
olymerization using a metallocene catalyst,
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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15 and the ethylene/a-olefin copolymer () 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 20 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 8 according to the second aspect of the invention, is also
R SUL FREMER- 157 fimten B8 BoRirdEby Eodidtidditig Bife Hogin
composition of an extruded film for the stretched film and the resin
CBRIPBRItRTEEMRAsCH SRRGISTES ald mdde? 1afihating By ifegns b an
extrusion lamination, a dry lamination, or the like, and further stretching
the* farfiifiate: “WioPdovh a Wiethod SWhehéin dtReriafbrs drasarinatéd on
the previously stretched film by a dry lamination or the like is exemplified.
FoF 23é SirefeRaRethba tmeftidh ta§ ey rae /of, -~ forssikkimpters hethad (11) .
for stretching in the MD direction between a heating roller and another

rOst ottt igra SptBd difereRPFdinithst Srih& e ahingromsn elbets of

the Invention According to the present invention, a stretched film
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



comprising an ethylene-based 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 a shrink film and the like; particularly
excellent in transparency, rigidity, balance of the tear strength in the MD
and TD directions, impact resistance, heat sealing property and shrink
packing 9 property; excellent in freshness preservability of the contents,
appearance and cold resistance when the film is used. as a packaging

accoﬁ%@ﬁal Furfier, Sccenaht msresanability of the tBhtetits whenthaFim
jected to shrinking; and the like. BEST MODE FOR CARRYING
Ca”@ﬂ# ‘%H INVENTION Hereinbelow, the stretched film according to the

first fthe presen ention wijll be escribe m and Et ar
TS S0 SO EGm o SreRarBiy Folffo% oot HHAge e
of the Elmendorf tear stren th in th directio and
e T o RSt 1 1 el on () LS sk 0 2nd
Em/Et) 3 eferably 0. 2 Em/Et and more preferably 0.3 <

the S/Jé%) Ci%e sjtrertlch racflo IS yplcalﬂl %%ﬁeig gee}f of ffo 1@‘3%%(1

erabl |n the range %f 6to 12. If the stretrj‘h ratio
laml 1nq by means’ of an extrusion lamination, a dry

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



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 309 to 10000 MPa, preferably 500
to 8000 MPa, and more preferably 500 10 to 5000 MPa. In the present
invention, the tensile initial modulus is determined as follows. A dumbbell
having a size in accordance with JIS K6718 was punched from a film in
parallel with the take-up direction of the film, that is, in the MD direction,
to provide a specimen. The specimen was set up in air chucks of an
Instron type universal tester and subjected to a tensile test under the
oroDggdiioRFA chiEk HRIATE R P8 kv ATEES Boftng rhié o1200'°
mm/min. The slope of the initial stress to the displacement is taken as the
contfihkile IMPASAGAMNGS. StetchUrfiformfty T iaehtiicd 58 ftfdhst The 1t bsed
extruded film is uniaxially stretched between a_heating roller 1 at a L
38 aghR4ce fempelithft oP1F0C Bhd Anbthertoifer Sotatily BF& Spe&go+ 11ty
different from; that of the heating roller 1 to give a s retche%dfilm. The
of thitaticiiat $peéd &f e foher i Bet'd §H%ﬁ?§r"fa§ the riifid s aajiiged ™

with the rotational speed of the roller. The ratio just before generation of

the thalfeak 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 '

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 defined as the state where the whitening, 11 that s, a
whitish and turbid part cannot be observed on the film. Here, itis
assumed that the state where whitening on the edge of the film is
excluded. Hereinbelow, the resin composition for a stretched 5 film
according to the second aspect of the present invention will be described.

+o soodBHpgene/a-olefin copolymer) As used in the invention, the
ethylene/a-olefin 10 copolymer (1) is an ethylene/a-olefin copolymer
obtained by<opalymerizationrof ethylene:and-<an rdlefinhanving: 4 uto 12
carbon atoms, and the ethylene/a-olefin copolymer (Il) is an

detethylenefa-ofefin copolymenabtainad Hycopolymetization efethytEmeandith
an a-olefin having 4 to 15 12 carbon atoms. Further, the ethylene/a-olefin

JIS Kepblymer (Banchte éthylene/atdlefibrcgpotymes (11 imayiietheses—up
obtained by copolymerization of the same kind of a-olefins, or different

direkindsoba-alefin§iThe copolymer (Bris preféfablyipelymerized withrthiel 20 2
use of a metallocene catalyst. The copolymer (lI) can be obtained with

spectihemse of a metallocene catalyst or a Ziegler-Matta catalyst, and in
particular, is preferably polymerized with the use of a metallocene

Tatalyst Forarolefinsshaving 4 to 4 2ccarbonkatopds anehptiohk: type
universal tester and subjected to a tensile test under the
conditions of a chuck distance of 8 6 mm and a pulling 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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may be made of, for example, butene-l,ﬁentene-l, hexene-1, heptene- 1,
octene-1, nonene-l, decene-l, dodecene-1, 4-methyl-pentene-1, 4-
methyl-hexene-l, vinylcyclohexane, vinylcyclohexene, styrene,
norbornene, butadiene, isoprene, and the like, and preferably hexene-l,
4-methyl-pentene-1 and octene-1. The a-olefin having 4 to 12 carbon
atoms may be used alone or in combination of at least two kinds. For
ethylene/a-olefin copolymers (I) and ethylene/a- olefin copolymers (ll),
nietition‘may Pe'fhadé ok féﬁéx&rﬁﬁié?gnp@tﬁyleﬁéménél& copefmies on
an ethylene/4-methyl-pentene-1 copolymer, an ethylene/hexene-1
cbpblymerTan efifféne/oétehs- EEsHENIReCad tHe fike, Jereterabiyran
ethylene/hexene-1 copolymer, an ethylene/4-methyl- petene-1 copolymer,
atifetiyiBrsBcidhe 1 opBl/met and the fiké Maree nigrelprdfatably an
ethylene/hexene-1 copolymer. The melt flow rate (MFR) of the
ethylen&/atGiefit Bopolyniere(IY 001 £ 10 gFL0-mim: preferably o2 teBed
9/10 min, and more preferably 0.3 to 1 g/10 min. If the melt flow rate
(MERY of B ethylénefa-clefin €Bpely et 7 &less thante.01rg/26min,
the melt viscosity becomes too high, and thus the extrusion processibility
mdy’ petdeteristated. iEtHéSREK Ho@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
ethyleneé/atdlgfirs eepelymes {i)is Githinltiie¢ange of

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



5 860 to 925 Kg/m3, uniform stretching would be favorably possible upon
stretching the film, thus being preferable. The density of the copolymer (1)
can be changed by means of the amount of the a-olefin to be
copolymerized. The melt flow rate of the ethylene/a-olefin copolymer 10
(1IN (MFR) is 1 to 100 g/10 min, preferably 2 to 80 g/10 min, and more
preferably 4 to 60 g/10 min. If the MFR is 1 g/10 min or more, the
extrusion processibility is good. If the MFR is 100 g/I0 min or less, the
mechanical strength is improved, thus being preferable. 15 The density of
the ethylene/a-olefin copolymer (Il) is 926 to 960 Kg/m3, and preferably

may @35401945Kglm3. Hxthecdlensity ofthe ethylenetmolefin cepelymer, (Ihdgtene—
less than 926 Kg/m3, upon performing the stretching, the uniform

1, ocsteetehabilitprmaay be ddterioratéd ddrectectec20 possitslityyof-adhesioa-dn  4-
the heating roller. If the density exceeds 960 Kg/m3, the impact strength

methydnt¢hertansparencyoyalobe deteriorateg. The ldédrsitnef, thet copolymer

(I1) can be changed by means of the amount of the a-olefin to be
norbogopoligmearizet] leh€Higlpressere lowidensity pbiyethylene) She-aielty

flow rate (MFR) of the high-pressure low density polyethylene (B) used in
hexerthelinvéntien iy, fromn theviewpoimt of eaiataininglgeod extriSion Baving 4 to

processibility, the mechanical strength and the
12 carbon atoms may be ussed 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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transparency after heat treatment, prefgrgbly 0.1 to 10 g/10 min, more
preferably 0.1 to 8 g/l0 min, and even more preferably 0.2 to 8 g/10 min.
The density of the high-pressure low-density 10 polyethylene (B) is, 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. 15 (High-density polyethylene) The melt

flow rate (MFR) of the high-density polyethylene (C) which may be used .
in the in ﬁtigr%féistogfob?ﬁ ﬁ]ﬁ%}i@fk‘?éﬁ? L£ {0 BOGPRY MiAShorel ) is

TR M et i e (W60 1 Hd Kl Berein PayTene 1072
BiCIohe BISCoLaIiy A0 oG Hrererke Tind Mt ok 15, A
(MER).is 20 g/10 min or less, the mechanical strength is good, thus being
p%@?&tﬁg.e ﬁéﬁi]g%fdéhs‘?@w%?ﬁﬂeﬁ@(c}éof@ig@& dmetiaeme of
S B D coponner o, S n e gt
'%%%gfﬁh843£§wﬂgtgE%%EH?Q?%ﬁﬁga%EY%Tg%ﬁﬁga@giggwg¥éferable,
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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deteriorated. As the high-density polyethylene (C), a high-density 10
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 K 7122,
measurement is 15 carried out while raising the temperature from 10C to

180C a Qitb%liég égtbelﬁfelﬁ%mj@{.ey%i@gzé%elnsitgk%oiye&gﬁlene having

plural DSC peaks has a wide compositio iStrBLtio , WhICh can be

obtaineghkéy Bgiri?%m}_i ng.a rp_gléiést?g%}pplyo er{@éiog ir%é%% ]pgsd S%Pelzerldér&g_

those having different densities. (Process for préepari

anene  pEl0-aRIInen B8 EAIces B D RN ey o

ethylen ymer (1) used in the'invention, men

e afawelkpoun pebmerzation method using g etallocene

catalyst. For the well-known polymeriZation metho Miention may be

Bade oLor exanoe. Ao ulon s poNIe oy o e hotun S

p ] aq £

polymerization method, a high pressure ionic polymerization method, a
Qﬁsaﬂﬁ Sd%f&?gg? rizati nhmet@og andtthe Ii{<e, referabl as phase
polyme%izatlon e%thfc% a sollition Egﬁt/mnéerﬁaﬁog rrﬁg%%%agr% § h?gl?o L0
@??ﬁ”%ﬁ@?“ﬁ%@@“ﬁ?@?&%&%@ﬂ“ﬁ%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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10 and more preferably a gas phase polymerization method. As the
metallocene-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 15 cyclopentadiene type anion skeleton refers to a so-called
metallocene-based compound, and it is represented by, for example, the

general f la MLaxn_a (wherein M is g transition metal atom
beﬁn{;gefng{{@%ioﬁﬁ 4)5(;8r_tﬁ2yl nfanides seresin thE PRRGHRITERE. L is

a group_2Q with a cyclopentadiene type anion skeleton or a group
co%%?%ﬁ%%g hétserglét%?g, vﬁ?&?“éinbe?’t:‘l@gstpotﬁ%fﬁ%béntadiene type anion

skeletonljgingllud%q_. lural L's may be bridged each other. X is a halogen
atom, hydrogéh ot a nd%&?(rb%ﬂ%%ﬁ&%ﬁ%ﬁ 1t0) 26 BRABEREE? Ao,

n is the valence of the transition metal atom, a is an integer satisfying 0 <

a fE%F?H& tRRSHIBR iRl TonfitnHR R4 e Ledmismoehinmer . The
co ebiga%ion of at least two kinds. 5 For the above metallocene-based
catalyst: rganoafumiftGm éGSodHds $ithtss (HRthyial(inurtihd
triisogggg%%@inggoalumo ne compounds such as methylalumoxane,
and/o c¥mp

FIonic C Und® sach? a& Hr- tetrakis (pBAtaAEBrOPRENyfbdrags than
aréqlgl,lfu\ g}L})mgimegE)élaEiiinium tetrakis(pentafluorophengl)borate, are

mendorf 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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used in combination. Further, the above 1getallocene-based catalyst may
be a catalyst in which the above metallocene-based compound, and the
organoaluminum compound, the alumoxane compound 15 and/or the
ionic compound are supported or impregnated on a particulate inorganic
support such as SiO2 and A1203, or a particulate organic polymer
support such as polyethylene and polystyrene. For the ethylene/a-olefin

copolymer ohtained by 20 polymerization using the above
me(%ge)ﬁlgn% ne- agéeei c‘a%saefygist;l“ %gr?l%nﬁ%gﬁ%glrﬁﬁde%?ﬂ@&%ymay be made

enela-olefin copolymers described in JP-A No. 9-183816. As the process
foF rcna ALY SHES g T SbBO R ) S84 WS Feeriorooene

mention may be made 18 of a well-known polymerization method using a
well: ﬁ%\%ﬁaé/boly?n%elﬁz% ion ¢ aga\%squ@éﬁgﬂhgp%}éﬁgﬁﬁd\ﬁﬁ SmBRsaRs
callrtlgllgﬁt (g?lerlggon may. béa mad% of, for example, a Ziegler-Natta catalyst,

a matatoters Nads Bkt antthe FRET I preter@bhy s 1on
metallocene-based catalyst. For the yell-known polymerization method,
RGO a7 ES MR B e Larfe BORRrRIO HEthGd pboerethod,

polymerization method used for.the process for preparing the
DOV TR ad B BRS aEAAAT EPaIT e ') PiceBs 46 Phase

p5%&%%Q£H%g%§%§H%E%Rggwgﬁgﬂthe 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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As the process for preparing high-density; polyethylene (C) used in the

invention, mention may be 15 made 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 and the like, and for the well-known polymerization
method, mention may be made 20 of the same polymerization method as

the polymerization method.used for the process for preparing the above-
m%%%%%éd eﬂwy}gne%go%ﬁﬁec%ﬁglyﬁfper eASTRESHrbEass Tt [fepariigy, 2

high-density polyethylene (C), mention may be made of, for example, a

stifry®fd Polyriizatioh methtaUsihg a ZisgIBr-Natth ety st §Pfocess

for preparing high-pressure low-density polyethylene) 5 As the process

(O Prealiiy ROPFtasSanE 5. BERS Ry fent B UReHR Hen of at
irE/enti%n, mentign ﬁ[é]ay be made of a process for polymerizing ethylene

unaer hé:"(‘:r8n itibhs of a polymerization pressure of 140 to 300 MPa and
a polymerization temperature of 200 to 300C in 10 the presence of a
radical gébﬁer%%‘ﬁg AGRKE JRRERHYCGSRG AAERR e &OR LY tubular
reactor. As a _molecular weight modifier to regulate the melt flow rate,

hy AR Ry APB cSTERR TR aSU Bt aTie HrFdthina cah Betsad

The high-pressure low-density polyethylene can
trﬁlgoéh%y aiuﬁ%num, %Euggx ne 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 using 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



10

15

20

15 be prepared by a well-known method, dor example, the method
described in Mori et al., "High Polymer Engineering," Vol. 13, p. 247
(Chijin-Shokan) (1966), and the like. 20 (Resin composition) The
component (A) of the invention comprises S to 95 parts by weight of an
ethylene/a-olefin copolymer (1) and 95 to 5 parts by weight of an
ethylene/a-olefin copolymer (ll) (the total amount of (I) and (Il) being 100

parts by .20, weight) Preferably, the amount of (1)) is 70 to 20 parts b
ngfgsh? beﬁlrgsp%gt}"fg S%Otg parts g;%%ié[hetgg ), and Ho Eﬁ’lee}e%;éﬁﬁpwn
the amount.of (J1) is 20 tg_ 6 rts by weight with respect to 40 to 80 parts
b&’%{jl elaﬁtlozfa(#}?ﬂhg%rﬁoﬁ%%of (|))%§Of‘esg§q?ﬁaﬁ“’ g?l%W\ﬂeight, the
mechanical strength may _be lowered and.the transparency of the

R oy Be Rl At T e iholvorth S das o (s

by weight, the 1Q rigidity of tretched film may be reduced. In the resin
%Xam%?ﬁ%h of t(r%el %\%%% |6n,ateﬁ§%rﬁ§§n Igﬁ & driforient @Sfihe 2 5ed

compo

blended is 5t0 5 rts Ry, .weight with respect tq 50 to 95 parts by weight
0 ﬁ%{g%so%n?% tr?(:e%gor%%gr?énta(ﬁgté) Egsjot??el?ladge ,p?“efgf:”atg% Cféle_gbase‘j
amaunt of the c onent (B) tq be blended is 10 to 50 parts by weight
o FLfa 0 30 o0 Rartbbg weil: PoLymeriaPlER HHRSS

Al
Y WEig
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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of the amount of the component (A) to be dlended; and more preferably
the amount of the component (B) to be blended is 10 to 40 parts by
weight with respect to 60 to 20 90 parts by weight of the amount 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 21

transgarenc, may be deteriorated. If the amaunt_of (B) exceeds 95 parts
oy GRE PG gty GG SHethBaTim May Bheredlicei=TRe Midk fow
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 coié%gfﬁec?ﬁ?s RE tRAT BT A O IR BRFUI6N protesamsitic v

ma%/ﬁe %qjtleriorated, while if the melt flow rate exceeds 10 g/10 min, the
mechani ays]t%h%)[h 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

especiallyfor e RHP ThSRing dsiRg SAAAfEHFHEHEF G prepkrifig
an extryded filrﬁ‘befcore the stretching process, because the extrusion
procRsdibiinPorthe thethéq‘i)lmur%%iﬁgnb)paﬁ infafem rhethodigntion
eécellegt and gws ubbles become stable. (Process for preparing a resin
cSingosiioRfFiirtier, the St or the goRelifficnd-based Fésihene under
com ositior&. , . :

he conditions of a polymerization pressure of 140 to 300
MPa and a polymerization temperature of 200 to 300°C 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 well-known 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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used in the invention is 898 to 960 Kg/msg; preferably 900 to 950 Kg/m3,
and more preferably 900 to 940 Kg/ma3. If the density of the above
composition is 22 898 to 960 Kg/m3, a film having high strength and
rigidity, and having excellent tear strength balance can 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 exceeds 960 Kg/m3, the transparency and the mechanical
stWé#gq%a the SEFEEREGTi 'mé)bﬁe FERIEEE. The dehkity df fite firen 20
obtained by stretching the polyethylene-based resin composition of the
invEAtGh Y 15SwigHhT tﬁ“elggoﬁ? Patfget OtReriftotessés Ritprepatihgihéant
polyethylene-based resin composition used in the invention further may
bQ%négﬁOneadléf IF&hBd oF BR7Brerdinycor aheitBlerifng kheé is 20 to
ethylene/a-olefin copolymer (1), the ethylene/a 15 olefin copolymer (Il), the
high-desity p%}ﬂ/éfﬁy}igﬁ@ (O Gt thée PRtEpreSulIohRdEfsiarts by
polyethylene (Be. For the dry blending, various blenders such as a
HERSERS fixefhd a tumbler mixer can be used, and for the melt

blending, various mixers such as a single-screw extruder, 20 a twin-screw

extruder & §§|%W9H&Er 8hd Areating? FoREr Eﬁﬁ%esuéﬁﬁr@ﬁér,%ightr

th%process for‘pre?aring the
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



polyethylene-based resin composition used in the invention, mention may
be made of, for example, the 23 following preferable preparation
processes. 1. A process wherein theZthylene/a-olefin copolymers (I) and
(1), and optionally the high-density 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

tragepenenismare pelyiperzedytadnulticstage palymerization pregessiiags
plurality of the polymerization reactors to finally obtain the

parpelysihylenerbased sesingomposition g the invention. SiAPreeese
wherein any two of the respective components are prepared by a

redmyliiistage polymerization, and then the remaining one or two
components are mixed therewith. The stretched film of the invention can

be oftaingsh by rmeldingta:polyathylene-based sesincemadhiek il @swprising
referred to as an extruded film, and further stretching the film. The

thetakenppdirectionzof thaextrideskfitrads fefesed 4o as:MDy and:the 0 g/10 min,
direction perpendicular to the take-up direction is referred to as TD. In the

prefneasspriaritothes siyetchingn for-prepasing anexibslethfiin,sato 3 g/10 min.
well-known preparation

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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24 method can be used, mention may be>made of, for example, an
inflation film molding method, a T-die cast flm molding method, a
calendar molding method, a press molding method, and the like, in 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- layer film. In addition, the stretched film

of invention is in, prepared hy stretching an, extruded film uniaxially or
bigtgigou|§,Oarr$a€@u%8éé‘§\ielﬁo?%%n hebudly FERhEL BERAGhé Brocess
for .pregarcing the stretched film, the extruded film which is preliminarily
SHFRERE Wendal) ol BYANE i b Hiiner*SretEhed A Ghe fritBiaican
e 16 GHIAINEd by Yert it SRR /a Hori oy EPIFobEaLPBY L On 15
inilation oldin a_stretch ratio of ? to 15. The stretch direction of the
un.%%%m{/% gtrrletgf%d ﬁlﬂgﬁgpreé}gb}?ﬂﬂg]‘sﬁﬁ% 8¢ Mo dirediorest thilm
extrud%d film. The thickness of é[h retched film of the invention and a
pAGRagiRg fifbT %]éi]h%ﬁﬁg %%me §p% Iy BT3¢ nficrohitn 2E5r&ferably

to 100 micror _and fergbly 10 to 80 mi (pm) . 25 Th
(BT iar PBATTE LTV of tHe SFetEhed TR of IHEPRERAO Y GRfbaly

in the range af 300 to
meghangcéi 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-~
oiefin copolymer (IT}, 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



10000 Mega Pascal (MPa), preferably 500 to 8000 MPa, and more
preferably 500 to 5000 MPa. If the tensile initial 5 modulus (TM) is less
than 300 Mega Pascal (MPa), for exaﬁple, 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 Elmendorf tear 10 strength balance may be

- deterlofalag, leading; oy f}@} Jeducing ihe ipad siength. The ratio of
the EImendorf tear strength (ASTM D1922) in the MD and TD directions

(ratlo f MD/TD) of the tretched m of the invention is to 3
(mclusw’\%L 15 f))re erab‘l"'y EE: nclu;h ?en%Pmore%]rfe era%?)}) %lgTerS

fz( ”%l&ﬁ%iv thea{ﬁtﬁo QL%OE'QGWOEH@% Syrengh, Q%%}Nb%%%%)hylene

ratio of M ) is less than 0.1, thé impact strength may be possibl

reduced: Fé@m@ﬁnmgﬁrﬁy@lfyﬁb%tmdﬁﬂm dhe 20-laminated fllm

having at least one layer comprising the resin composition layer of the
wavention canthe vseda When the siteichedsfilm efthednvantionris used@se or

at least one layer of the laminated film, as the process for preparing the
tammatedhfiln, menticrhmaytiemadelofar26: coextrisiondaethodyan
extrusion coating method (which may also be referred to as an extrusion
Farmiretion reethody Jandsthe Jike dThése filmiscéan be obtained by
previously coextruding the

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 composition 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 1s referred to as TD. In the process prior to the

stretching, for preparing an extruded film, a well-known

preparation



resin composition of the extruded film for the stretched film of the
invention and the resin composition from which other layers are made,
Jlaminating by means of an extrusion 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
methmethed, mentiond may beimadesef, fer exampie,, a toethadforistretehing in
the MD direction between a heating roller and another roller rotating at a
inf lspeechdiffierentérom thatref-thecheating dokercksirther L thenstréfchiedhiithod, a
comprising the polyethylene- based resin composition of the invention can
caldpeidammatedran aesubsirate rard thew baiused-astarcompasitefini.iker, in
the substrate, mention may be made of a well-known substrate, for
whiaxample;a eellophanedapaperhacardboard; iz textile, anedlufmimunitieil,
a polyamide resin such as nylon 6 and nylon 66, a polyester resin such
viewgs polyethyldneaterephthalate andepolybutylene 2% terephthatateyrocess.
stretched polypropylene, and the like. In the method to laminate the
strétehedt: fitrh dfate invetibntor: aisuiestrate; nentidre mapdeamateroha-
well- known method, for example, a dry lamination method, a wet 5
laydanfibation method, a sand lamination method, a hot melt lamination

method, and the like. To the stretched film of the invention, if necessary,
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) .
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other polymers, an antioxidant, a lubricgiy, an 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. For other 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 rigidjty or the heat resistance, a pqlyolefin-based thermoplastic
elastomg%{?/vriﬁ%ﬁ?sl addéd to ﬁﬁ‘ﬁ&ﬁ %ﬁ‘éﬁﬁpa‘%re?@tl{%dstﬁﬁeﬁ@ed

The pther palymers may be added in a proportion of 20 typically 1 to 30
it By g Eoa B TREOLA) 100 Mt b MEBGRES! Femetneltg to

COAAGLIE s SR  DRRADALIS BB R
tetrakis[methylene-3-(3,9-di-t 28 _butyl-4-hydroxyphenyl) propionate |
mné(fﬁae_né) {tradé ﬁgrﬁé: g %&ﬁo&ofgg_[d\?%nufggumb Ehida Spetibfyal
U EHa BFeRoN el ce e {RBAIOR E37S SmAlEfburEay
Chiba Sgecia Chemicals K. K%Ehosphite-based antioxidants such as

bis(Z A2dict: butyiphéhhbeRGerMfift dhbephfts, 52 A%istretched

PEMIRNSRAPNEsRAe and SRS ENE TRV R G, 1o

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



methyl-4-hydroxy-5-t 10 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 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
cosorbilan acidesterd, patyethylene: glycebestersandthedikeyforthenay also
processibility improver, mention may be made of, for 20 example, a fatty
pe acid metali sali such:as«aleiusl stearate nacfiuerinatedoresin zaad the likeke .
for the antiblocking agent, mention may be made of, for example, an

inotganie aniiblocking agettiranrarganic antblockig,agesttand ihe likee

wherein for the inorganic antiblocking agent, 29 mention may be made of,
redanexample,isilica, cdlcitm carhonate, talonandrthenkikestand foretheriim of

organic antiblocking agent, mention may be made of, for example,
theowderstdberosstinked polymethyhmethacryiatérand erasslinkegter layers

poly(methyl methacrylate-styrene) copolymer, crosslinked silicone,
ar<erossimked:potystyrend;ancthes like. Iheblendingpropotticicobthe a dry

additives including these antioxidants is selected and suitably added
lamdittinion, or the like, and further stretching the laminate.
Further, a method in which ancther 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



10

15

20

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 as a single-screw extruder, a twin-screw extruder, a

|xer, and i I rqvided for the film.processing,
D T e o e o Sy S e e A5 i (RenvEor i

a 20 method in yethylene-base
2 Honseher st A, bt ey Snd BRI A fim L OF Ebe
e o T Batoh o Bented S e Boelt i baci Aeli

thedmventioniining yatious, blenders sugh gs A tlepsehel mkeranda o,

tumbler mixer and provi the film processing, an e.

BXAMPLES, Hereinhelow, the 9{55%9&%@9&W%!!%%%%5C@ d in more

detail with reference to Examples and Comparative ExamnipleS. HOWeVet,

the,nventionis not £oAStrusthia e 10 jpited to these Examples.

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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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 for 2 hours
and then slowly cooled to room temperature over 1 hour, followed by

1oy 90 TRy PadeTh, 0 Nel o .

(MFR, unit: g/10 min easured in accor

N P O e e el .

and a load of 2.16 Kg. 31 Haze Tra%sparency, a

messugedin aceardange i ASTMII00, (9) Gloss it ) The gloss

was measured In accordance wit ; Imendorf tear

TS sS T ol D R s
S A S e ey drcion
Cwﬁﬁgﬂ%E€§@Q9§@5”£869%§¥83HE9"?&% Mas 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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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 from a film to provide a
specimen. A dumbbell punched in parallel with the take-up direction of
the film is referred to asa MD direction,-and a 20 dumbbell punched in the
directjon perpendicular to,the take-up direction of the film is referred to as
21D direction:” Tkgsgggﬁ]e% agggt G5 & Shucks o InStrbnt Wipe
universal tester an subjec ted to a tensile test 32 _under the conditions of
a c%r% Histarice 688 nfth nEha pt]uﬁfﬁ% rate"6f 265 myif “FR& Lfope
tial stress to the dis acement is taken as a tensile initial

f th
L G SR T T R SO s (o (oo By e/ e P e,

HUHERERy Py BE P TGOV g U GO HUAe &

Examples are as follow lene/a-olefin copolymer 10 Copolymer
(4 ET e RehEe L LBk mele WER 2308 ST i s P ogamer

Qggs fgﬁgg“”(59%éﬁgwegggﬁgfgﬁﬁéﬁ?%ﬂﬁgg%yrene, 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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MFR = 3.9 g/10 min, density = 913 Kg/m3 (ll) Ethylene/a-olefin copolymer
15 Copolymer (ll-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 described above were those
which were prepared using a well-known 20 metallocene catalyst by a gas
phase polymerization method. (C) High-density polyethylene HDPE

(I-a): MER = 0.11 g/10_min, density,= 958 Kg/m3 HD lI-b): MFR =
ST aset DobakG hG T HDBE (1D MRk H59 g/10 min,
density = 951 Kg/m3_ The above HDPE (lll-a).had a DSC melting point,
RS E AT SSGIURRS A ab i 151 5 and 1350 HOPE i) RF 401
DSC melting point peak showin ingle peak at 132.7C. HDPE (lll-c)
o SR S A L0 B FIgH preda e W s BBt Adhs =0
LDPE (I\V-a): MFR =.0.6 g/10 min, density = 923 Kg/m3 The.above
hfgﬁ(-)ﬁ]r(:écsigére%f%\?v- gﬁsitgl;lorpyéfﬁ'ﬁ%ﬁgS\'/ga%g;ireﬁggeg% [ }?ubular
reactor by a radical polymerization method. Example 1 [Preparation of
resin composition] The ethylene/a-olefin copolymer (I), the ethylene/a
-olefin copolymer (1), the high-densgi Byﬁ ylene (C) and the high-
pressure low-density polyethylene (gs were dry blended with the

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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composition shown in Table 1, and subsgeguently pelletized using a 46
mmm) twin-screw extruder manufactured by Ikegai Corporation at a
processing temperature of 190C and an extrusion rate of 50 Kg/hr to give
a resin composition pellet. [Preparation of extruded film for stretched film]
The above-prepared polyethylene composition was subjected to
air-cooling inflation molding to prepare a film having a thickness of 250 in

and a wi 0 <Coandition for mqlding, of extruded film to be
gg) ﬁéggnvﬁzgﬁspg end%fwﬁnﬁ%:r%a

stretched> Molding machine? 65 mm afion malding machine

manufagGtyr odern Machinery, Ltd. Screw: Barrie e screw
Do 128 b Aoy B Lo it 8155 A e, S b ype D003,
Molding tgmpefature: 190C Extrusion rate: 77 Kg/h Take-up speed: 7

m/min < o)ndﬁl%%ﬁgf%)r g%lp%étiocnyof stretched film> The extruded film to

be stretcifkeed V?itg' ed “py the abqve pracess was stretched in the MD
direction bet een% heaagfinrﬁer%ﬁélrra?nd another rol e??gt%tiﬁq&n& a%%']eﬂrperdmg22 .

e, e A D e srent o showr Tave
U”“””°¥%thﬂi£§ﬂ§£@¥“¥§§¥e5%9@§§%E?W%¥”Egéﬂﬁked in
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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- transparent, and "Poor” Indicates that the film is par

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 stretch ratio.
The items other than the maximum stretch ratio were 35 evaluated by
performing the stretch at a ratio such that a transparent film can be
obtained without generation of breaks. As to the stretch uniformity, upon
oseinadhe obialingd iy, "geod ndiealesNal e whole YPaR .pg
' rtllaﬁy whitered. TRE
It,flowy rat R),t ensity, the optical characteristic, the tensile

melf floyy rate (ME h?o% {1e op

) (f ? O#ﬁy in E%e DG o%x?ﬂg l%%ﬁl

initial modulus, the Elmen tear strength, the balance of the Effendors

tegr égsgchtoa%@eoﬁd%Lg{c}g&géﬁ%%bt%@ﬁdgegi“ %Or@ec{;]%“iﬂne WEIE i a1

evaluated and measure e above described méthods,” and

the gﬁtﬂpgd results are shown in Table 1. Example 2 Preparation of the
Q < : . :

resin composition, preparation of the extruded film, stretch processing of

the film,.and eyvaluation were cagrjed out in the same manner as in
Exampld i CaBC At e G b/ HEH Bbolyer () hes Lyl ene/a-

Syipele 25 YD 1.0 NGB oINS 04 ),
comeogiions shpuiatable, L Shephianed 3R e, T Tk TARiE. o
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 (III-a}: MFR = 0.11 g/10 min, density = 958

Kg/m3

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



Example 3 36 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 Example3l, except that the ethylene/a-olefin
copolymer (1), the ethylene/a - olefin copolymer (1), 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

HDPE (IMEsuits:arershewn in Jable di{Comparative-Exampie; LiPreparationofitber
resin composition, preparation of the extruded film, stretch processing of

(I1l-a)thestiine, asd evaluation prere-caricd autinthessamednannet asHibund

: Example 1, except that the ethylene/a -olefin copolymer (1), and the

131. 5 °cetidene/a’colefinrgopolymerd}l) haere: used im¢he Compesitionsshpvwahin ing
Table 1. The high-density polyethylene (C) and the high- pressure

a singllew-density polyethflenei(BEwere not usesd Whenthe estsetch ratiolwaso°cC.
set at 5.5 or less, a transparent film cannot be obtained, and when the

stretchiradio-exceeads 6, breaks:ard tgenerated.ilhus,cthe film obtained at
a stretch ratio of 6 was used for evaluation. The obtained results are

shawn inTakle: IMfEomparatiyélExample 23371 RrepasatioAmpfriRe resin
composition, preparation of the

The 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-olefin copolymer (1), the ethylene/o —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 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 copolymer (II) was not used. The obtained

<cresyltsiare showndn Jable Je \Whep the streteh ratioexceeds 6, rgaks

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

transpaggrt film could poL P%%b%rﬁgﬁeﬁgﬂ%ﬁ'gﬁ %ng%g gLasstyetch ratio

of 6 was used for evaluation. Exa s 1 to 4 satisfying the requirements

maffthe-dnyvention demonsirated thatthe stretchability was excellent from

the viewpoint that the tensile initial modulus (MD) was 500 Mega Pascal
(MPa) or, more, the Elmendorf tear strength balance was 0.1 or more, the

transpar%‘ﬁE?WasB%%hSﬁt, 5AHThE Fha¥%imum stretch ratio was high.
Among these Examples, Examples 1 and 2 in which the high-pressure

polyethyléife (GFandiiie high-pressaire lowAdénsity polyethlylent (Bymere
contained provided good results. As compared with Examples,
Comparative £xamplesd-+038 whieh the component (B) was not
contained proved that practical applicability was poor, from the viewpoint
that thevolmendorideaestiength batayfae and the transparency were
deteriorated, as well as the tensile initial modulus 5 was low due to the low
maximurkstratchoratisite: 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



As compared with Examples, in Comparative Example 2 in which the
ethylene/a-olefin copolymer (ll) was not contained, the tensile initial
modulus and the Elmendorf tear streygyth balance were comparatively
good, but the 10 maximum stretch ratio was low, and the stretch became
ununiform, thus being impossible to give a transparent film. 15 20
SF-1367PCT 39 Table 1 Polyethylene Compara Comparat Example

evExample bBxamplerExampler HRased-esin tive ive da2 34 seompesiion

example example 1 2 Component Copolymer I-a I-b I-a I-a I-a I-a (A) (1)

t rERasts byrf0 65146.545.556:42aweight)y Gopalymesdkaadk-arl-ad ek s .

() (parts by 30 - 19.5 19.5 24 18 weight) Component High- - IV-a IV-a
Asi@ Bha IY-aoB)prassuemity, upon observing the obtained film,
"Good™ indicates that the whole area 1s transparent, and "Poor"
indicates that the film is partially whitened.

The melt flow rate (MFR), the density, the optical
characteristic, the tensile initial modulus, the Elmendorf
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



low-density polyethylene (parts by - 15 15 15 20 10 weight) Component
High-density - lll-a IlI-a lll-b - lll-c (C) polyethylene (parts by - 20 20 20 -
30 weight) Ratio by (1)/(11) 70/30 65/ 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
Stretch Times 6 6 8 8 9 8 ratio Density Kg/m' 917 924 925 924 919 927
MFR (190C) g/10 min 0.92 1.82 0.57 1 0.74 0.5 Stretch C 110 110 110

pri3Q A0 310 ternperatuse T hickness of 47) 40:640:128:9420.3123.827.3

film Haze of film 3.8 5.9 2.1 2.8 2.0 1.5 Gloss 6 96 77 127 120 118 145
extensieiMB MPahiQ:940 1520-2560r1260r196@ initial madudlusvaluation
were carried out in the same manner as in Example 1, except
that the ethylene/a-olefin copolymer (I), the ethylene/a -
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

1.

[Camparative Example 2]



TD MPa 650 810 1130 1070 860 1240 Elmendor MD N/cm 300 1360
1760 1570 600 1080 tear strength TD N/cm 5100 1800 1550 2080 1700
1190 Balance of - 0.058 0.76 1.14 0% 0.35 0.91 Elmendorf tear
strength Stretch Good Poor Good Good Good Good uniformity Maximum
Times 6 6 10 11 13 12 stretch ratio 40 CLAIMS 1. A polyethylene-based
film which is a stretched film obtained by stretching a polyethylene-based
resin with a stretch ratio in the range of 2 to 15, wherein (a-i) Em and Et,
whiclkrrepreseritdhesmlues ekklmendoriear strengtiriptheaMBanstTbhe
directions, respectively, as measured in accordance with ASTM D1922,

exsatisiy dhe follgwingrtermulas de@sana 3: 20 <hEmMiNcmisd 300Quation
(Formula 1) 20 S Et [N/cm] 3000 (Formula 2) 0.1 <_ (Em/Et) 3 (Formula
wed)s 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 i. When the stretch ratio exceeds 6,
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
fxém 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
1 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
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(a-ii) the tensile initial modulus (TM) in tl3&MD direction satisfies the

following formula 4: 500 :- TM [MPa] <_ 8000 (Formula 4); and (a-iii) the
thickness is in the range of 10 to 100 m, 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) (the total amount of components
(Ahand{(Bybeing. 100 parts hyweight) and has amelt flow rate in

range of 0.1 to 100g/10min, and a denszfityrlffrj] the raangeéo 898" to 6ggat
Ke/m3:(A) 59 t9,95 nartsby weight of aplyethyle %Com osition

which comprises the following compong};r%s [0} andgzﬁ) t gt&giag%%zurﬁ%]that
(Neard fiiheiag 190 parts by weight), and;has.a melflow rate in the

range of 0.1 to 100 g/10 min, and%z?density in ther%e?ln%e%\(‘)gf%g 6 94 =Y
Kalm3 (er .98 PRrs by weiohLehan ethylene/asolefin, copalyme

obtained by copolymerizgtion of ethylene and an %an-%eﬁeii]% hla%%n%lf io Tﬁdulus ,
carbonialgmeuwhich has.a glt o ls n e rage of g-ool to 10 g/10

min and a density in the range of 860 to 925 Kg/m3, and I]l) 5 to 95 parts
by weightolam siylena/a-olefin. capaymer pRiRiagd by copglymerization

of ethylene and an |
in which the ethyléne/a—olefin copolymer (II) was not
contained, the tensile initial modulus and the Elmendorf
tear strength balance were comparatively good, but the

maximum stretch ratioc was low, and the stretch became

ununiform, thus being impossible to give a transparent

film.



aﬁéﬁrﬁﬁg\ﬁﬁg4 to 12 carbon atoms, which has a melt flow rate in the
range of 1 to 100 g/10 min and a densit?i’in the range of 926 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, wherein (a-ii) the
tensile initial modulus (TM) in the MD direction satisfies the following
formula 4: 500 <_ TM [MPa) S 8000 (Formula 4); and (a-iii) the thickness
is in theTahge of 10 to 100 m. 42 3. A stretched film formed from from a

nmnne| ion-for 3 ctrat r\hnrl fi

\Allfh a cf

ranae of

resin €Ompo S PoLlysthylans | Lombara aratr%ggh ratio—in ﬂj: Exzmple | Example
to 15, which cpmptises-the | o?pwmg ﬁ)ponantsm(pﬁ() anéa@} (the %@?af o
amount of compemlisi(:A) ane(B ) berg:LEQ parts by|weight),jand has|a
r |\.'It fln\ﬁl rﬂt\l LI} L Ie IMII -‘f O - tn ] OO 2"10 T In a’n’d‘a danit I in Thp
Componant = i -a | "I- i-a
range @j 898 th 960 k,gfm?, (A) 50 td 95 parts;by WelgH of & po yeﬁwﬁene
c¢omposition whichscompyises the followirgy compenents (Bs and; (11 Hihe 42
total amount of (I)faiﬂlill) being 100 parts.-byiweight),and has A melt flqw
. o t}fm I - T &, —a Ii-a
rate in the range 6f 94 t© 200°g710 min, and a dendity|in the'rahgésf8do
to 940 Kg/m3: ():5:460: 9y parts by weight-of an efhyteng/a-olefin 7z %
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) 70/30C 65/0 70/30 70/30 70/30 76/30
weight
: (&)Y /(B) 100/0 81/19 81/19% 81/19 BO/20 86/14
Items to be Unit
measured
Stretch Times 6 & 8 8 9 8
ratio
Density Kg/m’ 917 924 925 924 919 927
MFR (190°¢C) g/10 min 0.52 1.82 0.57 1 0.74 0.5
Stretch “C 110 110 110 110 110 110
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/em 300 1360 1760 1570 600 1080
tear
strength
iy N/cm 5100 1800 1550 2080 1700 1190
Balance of - 0.058 0.76 1.14 0.75 0.35 0.91
Elmendorf
tear
strength
Stretch Good Poor Good Good Good Good
uniformity
Maximm Times & ) 10 i1 13 12
stretch
ratio




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 8 60 to 925 Kg/m3, and
(I 5 to 95 parts by weight-of an ethylene/a-olefin copolymer obtained by
copolymerization of ethylene and art “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

c1akadigh-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, and further comprises a high-density polyethylene (C) having a

1. meltf#lowcrateinthearange of 90146 20 ¢/20-min ahda depsity it £ilm

o BROE O 96% 10,29Q Kg/madn 3 EW&'QE@?&H@B%@éﬁmﬁ‘é’ﬁ%t based ,

on the total 100 parts by weight of comporients (A) and (B) , wherein (a-ii)
stihettehsiles inital oddles YN $n tHe NMD-@iréction satisfies the following

formﬁfﬁe%eqqp <aIM LMPay 548000 (Rarmula @ea%?gs@h'ﬁ') e values
. thickness is in the range of 10 to 100 m. ABSTRACT The present

clindertishdelatest® polyethyehe-based stretéRed fiffn Ravikg ExcelieRt s /
rEinendoritear strength. and -uniform stretchability. oI hgiinventionyelates, 2,

toa
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



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 [err] Emt [N/cm] [err] 3000 (Formula 1)
20 [err] Et [N/cm] [err] 3000 (Formula 2) 0.1 [err] (Em/EY) [err] 3 (Formula
3) ; (a-ii) the tensile initial modulus TM in the MD direction satisfies the

clollowdng formula 4 -80Q s {MPa] 1100001 (armua drach iy ther )
thickness is in the range of 5 to urn, and is excellent in the stretch

adaiformity. (the total amount of (I) and (II) being 100 parts
by welght}, 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/o-~olefin
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.
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3. A stretched film formed from from a resin
composition for a stretched film with a stretch ratio
in the range cf 2 to 15, which comprises the following
components (&) 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 95 parts by weight of a polyvethvlene
composition which comprises the following components (I)-
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.





