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1 DESCRI PTI ON RESI N COVPOSI TI ON AND STRETCHED FI LM
OBTAI NED BY USI NG THE SAME 5 TECHNI CAL FI ELD The

_present invention relates to a resin conposition

conprising an ethyl ene polyner, and a stretched film
obt ai ned by using the sanme. 10 BACKGROUND ART A
stretched filmmade from pol yethylene or a resin
conposi tion containing polyethylene as a base

conponent has been used | rious applications from
t he vi ewpoint 15 of exc@#%gﬁ&%QQQ&parency, strength
characteristics, chem cal resistance and

bag- producti on processability. However, as for a
conventional stretched film obtained by using ‘

pol 5&$ 1Y | €PMPOS T TGN dhNR O BRE BCHED SFI M aOBTAENED BY USING
stretched filmhas poor strength in the 20 stretching

direction, and a bag produgesl ¢Aeg efromis easily

torn when the contents are contained in the bag, thus
damagi ng the contents, it is difficult to perform heat
sealing on the stretched film making it difficult to

form a bag- shaped prodgﬁEHﬂggAitﬁIﬁfgearance i s poor,

2 and the |ike.

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 film made from polyethylene 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 directiqn, and a bag produced therefrom is

easily torn when the contents are contained in the bag,
thus damaging theicontents, it is difficult to perform
heat sealing on the stretched film, making it difficult

to form a bag—shaped product and its appearance is poor,
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JP- A No. 8-134284 di scl oses azgolyethylene-based

resin stretched fil mobtained by strching pol yet hyl ene
obt ai ned by using a netall ocene conpound in at |east 5
uni axi al direction, but since the tear strength in the
MD direction is unsatisfactory, there is a need for

i nprovenent. JP-A No. 8-269256 discloses a filmfor
packagi ng heavy goods which can be obtained froma
corposhd i M d0 conprising lLinear |owdensity

pol yet hyl ene, linear |low density polyethyl ene and

nvention Ao Bera o Pl Dol dethmsheapresd

by inflation nDIdlng for the purpose of packaging

FERAR (ITERECHRA doedh Rt aidied | e S8 diorh inggesty&Fhylene

stretched film As described above, a

;ﬂﬂﬁﬁ@ﬂh@iéﬂ@Jbaseﬁexum&naﬂknteﬁéI¢nmpﬁund1ﬂma$t least

excel l ent tear strength both in the MD and TD

diniectiiainsiianst teixes! kent dinRRsSpalenhr aGWY e inl $he MD
uniformy stretchable, is desired. Further, a resin 20

@Q&%%%ﬂdﬂJ e Stre

ol sodes Lol s Rt e Sl 2,
ﬁEE?&%E%%|unent 2] JP-A No. 8- 269256 3 DI SCLOSURE OF

ON Problens to be Solved by the Invention

The sent invention is intended to solve the above
pggfﬁ No. ¥~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 does not describe
nor suggest a stretched film.

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. 8-269256
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descri bed probl ens associated with the prior art and
it 5is an object of the presé%t i nvention to provide
a stretched filmwhich has high tear strength, an
excellent tear strength balance in the MD and TD
directions, and which is uniformy stretchable, and a
resin conposition which is suitable for the stretched
film Further, it is 10 another object of the present

invention to proyj h filmwhich has
excel | ent transp&ggﬁég’séﬁg %%icgﬁ! i (WVERLIGY | as
excel | ent i npact resistance, heat sealing property,
shri niEFRRIEHY T Kbt vathdy Hehe  kewrentions f or
Sol ving the Problens 15 The present inventors have
conducitied reseamdi Vi vesthidiresi ¢ drseindged he pradbterthe above
and thus they have found that a polyethylene-based
destchiest fptob Said dyddei asPecifiic DY SHERr MIAPeHY it
parameters has high tear strength, an excellent tear
sid engldbhalange i Whe J 20 and TR { £GHI AR AN

nd rigrdity, as Vs

excel | ent” transparency a

excel [ ret.c ni for.am,ty. Thu th have
accon%aclq{%%e%@ﬁé’%lr%}en Tt Hhaeats %%‘?:ﬁj%"aaﬂ egcellent

spect ,of the invention is a _pol yet hyl ene-based film
%’ﬁpaEh %fsreélgﬁ’r SEIREEF imtheo BiDhiamsl T8y ditresttdlonsg and
pol yet hyl ene-based resin, wherein (A-i) Emand Et,

iLeh depraddiermliye staktiehadfl el mpddar fretsdar cotpesdthon

in the MD and TD directions, respectively, as
wbasir éd snizebdeddneethict BLASEMNBE9221m. Further, it is

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, shrink packing property, and the like.

Means for Solving the P{pblems

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 strehgth balancé in the MD

and TD directions and excellent transparency and rigidity,
as well as éxcellent in stretch uniformity. Thus, they
have accomplished the invention;

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

a polyethylene-based film which is a stretched film
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5 satisfy the following fornulas 1, 2 and 3: 20 5 Em
[NNmM 5 3000 (Forrmula 1) 20 Et [NmM < 3000 (Formula
2) 0.1 S(EmEt) 53 (Formula 3); (A-ii) the tensile
initial nmodulus TMin the MD 10 direction satisfies
the following fornula 4. 300 < TM[MPa] <_ 10000
(Formula 4); and (A-iii) the thickness is in the range
of 5to 150 m and is excellent in the stretch

un| MLy sed. .herein, .the excellent stretch
uﬁ?’%?{r{n&?ybﬁéﬁge?ﬁ%%nisamﬂ?%gﬁf% PRETRRSBBSEPTER! i n
the filmwhen it is uniaxially stretched to a maxi num
stret CHGERID. (AHe it anhdit f M@t terrqaesenthe values
i nvention can be obtained by formng a

pefyBimgnderet bhead sesémgtisompoths iMM amd oTR dhiedtions,
filmby an inflation nethod, a 20 T-di e cast nethod or

t hespekeivahy, fas theisste@t ohi Aeedh@andd Wi e h@sﬁii I 922,

prior to stretching is called an "unstretched film

As&O1 SEPO-RO fma‘,ﬁwtf’@ﬁwﬂgedl sty eh,ch direction of
s re

the unstretched film erred to ‘as (machi ne

di ' t di ti 5 di cul toth
Str ot G0 @ PuctgY; s pBFEy  dRopsBIe TN (v ansverse

~direction). The stretch ratio of the stretched filmis

pr ef er8bFyEL| AN{RE £a3BBO0of (Porwuls, 2hnd nore
preferably in the range 5 of 6 to 12, fromthe
vi ewp8i- at <of EgdBU} t £ abispéFenayl ang) ;

(A-1i) the tensile initial modulus TM in the MD
direction satisfies the following formula 4:

300 £ TM [MPa] < 10000 (Formula 4); and

(A—-iii) the thicknéss is in the range of 5 to 150 pm,

and is excellent in the stretch uniformity. As used
herein, the excellent stretch uniformity means that
whitening is not observed in the film when it is
uniaxially stretched to a maximum stretch ratio.

' The stretched film of the present invention can be
obtained by forming a polyethylene-based resin
composition into a thick film by an inflation,method, a
T-die cast method or the like, and further stretching the

film. The film prior to stretching is called an

"unstretched film." According to the invention, the

- stretch direction of the unstretched film is referred to

as MD (machine direction), and the direction




tensil e nodulus. The stretched filmof the invention
preferably has a haze of 10% ér |ess, as measured in
accordance with ASTM D1003. 10 Further, the present

i nventors have surprisingly found that a film

obtai ned by stretching a conposition conprising a

'speci fic pol yet hyl ene-based resin has high tear

strength and excellent tear strength bal ance in the

MD and TD dlrectlons and further excellent stretch 15
TN R ?ﬁaFol§h@oS§§Ftcﬁh@1§@§§ﬁ9naé§eéﬁf©ﬁrﬁﬁetO as

invention relates to a resin conposition presented in
t A® fldireowivegse Alresitioodnposition for a stretched
film which conprises the foll ow ng conponents: (A) and

(B) 20hétherévtlal ranbeing s otheogppoenisd (Mimnts (Beferably
being 100 parts by weight), and has a nelt flowrate

10
he. Tango or 8gh Lo ooRS kAT RarCl s TR0 B ELY iy ilp, ranse

f p t e 6_conposition i ch co ri ses
> mﬁkgg om?h 9%%ﬁpg%én?%eYP?lggn8%(???d ?EP?Q&%.HCY and
unt of and (1) being 1.00 parts by weight),
nﬁbﬁe m%%%% U$tow rate in the range of 0.1 to 100

Kg/nB and a density in the range of 890 to 5 940

Kg/ nB:THe ystyratehesl FhHrlms dfy the ghtvegftiamm preferably has a
et hyl ene/ a-ol efin

haze of 10% or less, as measured in accordance with ASTM

D1003.

10 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, and further excellent stretch

15 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 comprises the following components (&) and (B)

20 _ (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 Kg/m3, and a density in the range of 898 to

. 960 Kg/m3:

(A) 50 to 95 parts by weight of a polyethylene
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copol ynmer obtai ned by copol yneri zati on of ethyl ene and
an .a-olefin having 4 to 12 cdt bon atons, which has a
nelt flowrate in the range of 0.01 to 10 g/10 min
and a 10 density in the range of 860 to 925 Kg/nB, and
(I'1) 5 to" 95 parts by weight of an ethylene/(x-olefin
copol ynmer obtai ned by copol yneri zati on of ethyl ene and
a-olefin having 4 to 12 carbon atons, which has a

an
.In the range of 1.to 100 g/10 nmin, and

Eytpaet SYRb AR SOREENSF Bas ' roluastng) cawanpn S (D

.(B o 50 parts by weight of a high-pressure | ow

a%%‘ii f ’E/hpo?%? hyP ek AW @Rt 2l 4T heprdf (B rkring nlQhe

range of 0.1 to 100 Kg/nB, and a density in the range

dgrarod (oY ovebthKy/ med 1205 1a mesl préiew abdiee timttlee range

hi gh-density pol yethylene (C, which conprises an

ethyd ehetpal YOrexng Qi3 ararel hy | @ned (& Db efid GeRR! WRIs90 to

and has a nelt flowrate in the range of 0.0l to 20

H4P HgMm3and a density in the range of 940 to 980

Kg/nB, is blended in an anmount of 5 to 50 parts by 7

wei ght, _based on.the_total 10Q rts by wejght of the .
above(525§rg8e§508ﬁ5%ﬁeﬁ?swﬁﬁﬁﬁ n&f(8¥;e5b%@?8@éafﬁé?fln
the density.qf .the high-density polyethylene (C is
é‘roé’gﬂé’f“etrh é’r?qctaﬁ-ﬁedoﬂoift rePencE g iome it eébydrpgepnd an
(I'l) 5 The difference in the densities of the

Bi-gh-eddms ey ingoldy éphyPewe rpBn andmishe which has a melt

et hyl ene/ a-ol efin copolynmer (l11) is 5 Kg/n8 or

grheat eptecand phef enalkyof00K@ANBot 005G/10 min and a

density in the range of 860 to 925 Kg/m3, and

(II) 5 to 95 parts by weight of an ethylene/a—clefin

copolymer obtained by copolymerization of ethylene and an

c-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 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 Kg/m3, and a density in the range of
910 to 930 Kg/m3.

It is preferable that a high-density polyethylene (C),
which compriseslan ethylene polymer or an ethylene/a—
olefin copolymer, and has a melt f;ow rate in the range
of 0.01 to 20 ¢g/10 min, and.a density in the range of 240

to 980 Kg/m3, is blended in an amount of 5 to 50 parts by
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Kg/nm8 (inclusive). If the high-density polyethyl ene
(C is blended 10 within the above range, especially
the tensile nodulus and the El nendorf tear strength
in the MD direction of the stretched filmare
excel l ent, thus-being preferable. The

et hyl ene/ a-ol efin copolynmer (I) is preferably one
obt ai ned by polynerization using a netal |l ocene

t i /la-olefin co ne
%%ryl?ek?% y %gthebt aﬁ%ﬁagd W@ﬁ%ﬁar@%a‘f?@%ﬁ%&g’f
tallocene qQr _Ziegler catalyst. By using the resin
Y5 4G 1 ReMk 9NRARSAGT difg Al (e’ fRrastideshddlt,
of the invention can be preferably. 20 prepared.
FiYe Hansigne el diioh igh-alendittiy Imojare thyIgneshich is
i ncludes at | east one | ayer of the stretched film

apeetdng Han thiead i d5§tt1@épéﬁhﬁ%néh& ~bNyent| eepamgimébe (11) .
filmobtained by stretching the resin conposition 8

ti
@@&'ﬂﬁr@d@%@%@@eﬁ%ﬁ%ﬁ%sﬂoﬂ If'tﬁ an@l 6:139?1’51lt§

also carried out. The nul t|- ayer

BRLSBEdRBeTIED P Me 5M8y)ERenon MRt rhaboRenes (11
t f whi_ch oth I d
L Enenk6/ g By REARGeS! ARCORERGETaR1Y A KalManFoashry

| am nation, or the like, and further stretching the

KahmRat énciBpaéseer. a met hod wher ein

If the high-density polyethylene (C} is blended
"within the above range, especially the tensile modulus
land 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




10

15

20

other layers are |lam nated on the previously stretched
10 filmby a dry lanmination orf8the like is
exenplified. For .the stretch nethod, nmention may be
made of, for exanple, a nethod for stretching in the
MD direction between a heating roller and anot her
roller rotating at a speed different fromthat of the
heating roller. 15 Effects of the Invention According
0 the.pres nvention, a stretched film conprising
ﬁc‘é‘f’ﬁﬁ‘éﬁe %aEfé% POFYREr 2RREF RO EXER® | BATRBiOPer £ § eal50
and a resin conposition for filmcan be obtained.
FerEheedtPetstretched filmis characterized in 20 that
it is suitable for various applications such as a
packaditrey mtterilaydmdilei ngara mhobte ifiddnandddid ruding
like; particularly excellent in transparency,

rige didyin hadmpees £ Qfn the 4eaimstFrandtdy i tiher MO apd

TD directions, inpact resistance, heat seallng

r : el | ent
es n%%%@pr?lelgﬁer%/ﬂ% qq?ec %‘%r? échn%goon rfrf?) Q}Ja% pther

%_ cold resu%{an e mhe he filmis used as a

St it al AIRAHGE K% AT e #h extrusion
preservablllty of the contents when the filmis
iaspigEtd@n s & dlrshdiagkingd:ioand orhdhiel Réker3EST MUDEher
FOR CARRYI NG QUT THE | NVENTI ON Her ei nbel ow, the
sttmsttehéar of ithe depdnditeg t dorke vk, st aspiold ohdrkdn
present invention will be described. 10 Emand Et are
ohietalllye28 t2e300QihNREY, cdNdhe 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 anether roller rotating at a speed
different from that of the heating roller.

Effects of the Invention

According to the pfesent invention, a stretched film
comprising an ethylene-based polymer having excellent
broperties 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
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preferably 50 to 2500 [N'nj. The bal ance of the
El mendorf tear strength in the MD direction (Em and
the El nendorf tear strength in the TD direction (Et)

is such that 15 typically 0.1 :E~ (EMEt) :!~ 3,
preferably 0.2 :19 (EmMEt) :!~ 2.5, and nore
preferably 0.3 :5 (EmMEt) :!'~ 2. The stretch ratio is

typically in the range of 2 to 15, and preferably in
theopangs afxdeienk?. 14 ffﬂé%r?é%dé;c{r%%%*}xﬁa%&'l‘lty of the

within this range, the stretche . becone

| h L ..and h L
ST B e PR g hrer Branithe Fdm 1o

"tensjle initial nmodulus is typically 300 to 10000
| Wéa’d

Frefe PN I3HE 16 tS36E IPLUrtasd  nerecplensr bl v

500 10 to 5000 MPa. In the present invention, the

PEFSiary abdildity ofpdileusonitendst wheibntleasiinl bewsubAected
dunmbbel | having a size in accordance with JI'S K6718

Wwas spameofédgfr endathiel mike .5 parallel with the take-up
direction of the film that is, in the MD direction,

to provide a specinmen. The specinmen was set up in air
chucks of an Instron type universal tester and

ChoL o PEETREROR a4 AR, 0]
TP e B R R % e
first aspeqt of the present invention will be described.

Em and Et are typically 20 to 3000 [N/m], and
preferably 50 to 2500 [N/m].

The balance of the Elmendorf 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 tﬁe range of 6 to 12.. If the
stretch ratio is within this range, the stretched film
becomes uniform, has excellent Eransparency, 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.
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initial nodulus. Stretch unifi:nity is identified as

follows. The unstretched fil 0is.uniaxially stretched

between a 15 heating roller 1 at a surface tenperature

of 110C and another roller 2 rotating at a speed

different fromthat of the heating roller 1 to give a

stretched film The rotational speed of the roller 1

is set at 5 mMmn and the ratio.is adjusted with the

r ot ak peed of the 20 roller 2. The ratio just

bg o?ggggﬁggétion of the break in the filmas the

ratio jncreases each tine by 0.5 is taken as a

maxi mit Sttt o- RVt tate g rapnsstlcetion t iedt mpdulus
i s observed by the naked eyes. Excellent stretch

ubt férrrined ded i freblass t he? statibanhkerieatiey a size in

whitening, 11 that is, a whitish and turbid part
canrmtddrec obaerly eI DIK61TE dad Burkied fdor S aSSIWTEG,

that the state where whitening on the edge of the

fod madize 1exal tidache Henginhe!l oWe dheyd & 1ROMRasi tien: 4
for a stretched 5 f|In1accorJ?ng to the second aspec 4
f i.nyenti o i].l , be descr.i bed.

?Lélt hy%egMeD/e?g%ce %ﬁl’cgﬁo%f\rge‘}rj)de@ FEEEF T the

ihvenﬁ'on the ethylene/a-olefin 10 copolyner (1) is

an et bF EREFEREH WaF FRTCBBoMYnBLToBREFKEdOTHyn Instron
copol yneri zati on of ethylene and an (x-ol efin having 4
taPe2UBdvEEFadt desteandanthsublkyitednéb( »- teneiflentest
copolymer (11) is an ethylene/(x-olefin copolyner
obtlarngliebygonditions of a chuck distance of 86 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

‘unstretched 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 t§ 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 2. The ratio 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 maximum stretch

ratio is observed by the naked eyes. Excellent stretch

uniformity is defined as the state where the whitening,
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copol yneri zati on of ethylene and an a-ol efin having 4
to 15 12 carbon atonms. Furthét, the

et hyl ene/ (x-ol efin copolymer (1) and the

et hyl ene/ (x-ol efin copolyner (I1) rmay be those
obt ai ned by copol yneri zation of the sane kind of
a-olefins, or different kinds of a-olefins. .The.
copolymer (1) is preferably polynerized with the 20
u f.a net cene cat al The, copol yner (I1) can
b‘gﬁa‘gb%%f n%d%ﬂghsgh%n@s%u 1‘3 Rt hi FeEBRE katePyREves on
a _ Ziegler-Natta catalyst, and in particular, is
pFReefably Bergmeitzbd assumedethiat theashetal Wozene
catal yst. For (x-olefins having 4 to 12 carbon atonms,
menifeming omythe edge of ,tHorfekanps eexblbeae: 1,

pent ene-1, hexene- 1, heptene-1l, octene-1, nonene-1,

decengreke idoiacRNe the TRl RUMRANUENET or a stretched
4- et hyl - hexene- 1, V|nylcyclohexane

Vi &m£é§ b ene
| slopr gcgé an {ﬂﬁteo Isl% %%Odﬂ%r e’ﬁ;&%gtgl%f hée%(eeﬂ}refénf
nte and octeene-|1. The a-olefin having 4
%ﬁ#ﬁat %ﬁéﬂ iﬁ?cbsed al one or in

conblnatlon of at Ieast two ki nds. For

et hyl ene/ a-ol efin copolyners (1) and ethyl ene/a- 10

ol efin copolynmers (I1), mention may be made of, for

exanpl(Bfhgheatlyl-enethnt eopolymepel ymer, an

et hyl ene/ 4- net hyl - pentene-1 copol yner, an

et hyl epeibexeng- &hecgﬁﬁéﬁﬂﬁén,aﬂhéta¥h§T§£89&98fefln
copolymer and the like, preferably an

%bE%h?ﬁ%’hq&Q”%s a8089h¥ﬂ8£e/&ﬂo% E%EF%%B%lymer obtained
by copolymerization of ethylené and an o-olefin having 4 .
to 12 carbon atoms, and the ethylene/o-olefin copolymer
(II) is an ethylene/a-olefin copolymer obtained by

copolymerization of ethylene and an a-olefin having 4 to

12 carbon atoms. Further, the ethylene/o-olefin

copolymer (I) and the ethylene/o-olefin copolymer (II)

may be those obtained by copolymerization of the same

" kind of a-olefins, or different kinds of a-olefins.

- The copolymer (I) is preferably polymerized with the

use of a metallocene catalyst. The copolymer (II) can be

- obtained with the use of a metallocene catalyst-of a

‘Zlegler-Natta catalyst, and in particular, is preferably

polymerized with the use of a metallocene catalyst.

For a-olefins having 4 to 12 carbon atoms, mention
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15 net hyl - pentene-1, an ethyl Qe/octene-l copol ymer
and the |Ilike, and nore preferably an

et hyl ene/ hexene-1 copolyner. The nelt flow rate (MFR)

of the ethylene/a-olefin copolynmer (I) is 0.01 to 10

g/10 min, preferably 0.2 to 5 ¢g/10 mn, and nore

preferably 0.3 to 1 g/10 mn. If the 20 nelt flow

rate (MFR) of the ethylene/a-olefin copolyner (1) is

R85 bt de Ue 0/ 40 Wlend 18 MRl erld SCOPLU DREOMP Yo vene-
%Mql y ~'may

too high, and thus the extrusion proc€ssi

[orated. Jf the nelt flowrate (MER) exceeds
o GRS etk GRS e r R e, dodecene-1,
q§teriorated. 13 The density of the ethyl ene/a-olefin
Copbt e Ranteane-lge ot s ns gme-prefidnatiioy dohexane,
920 Kg/ n8, and nore preferably 903 to 920 Kg/n8. |f
tHe etz tohagfentehe s tatrtepieanalqvbooinetien  Gapraldirsre, (1)
is wthin the range of 5 860 to 925 Kg/ nB, uniform
sitsragirehieng angulttheba ifkay oraall Yraressibhhe uRehe-1, 4-
stretching the film thus being preferable. The
RN _gopaly L) ;can h by neans
N e B B bt aMBe b By ety e ledaRs 4 to
e fl rate of the ethyl ene/(xsolefin,copolyner
}%_(%ﬁ?%Fwﬁg§hﬁsh%ytoelﬁﬁe / T Oﬂfn?gpFﬁfEPﬁgFQa l?é gh at
/10, min, and nore preferably 4 to 60 g/10 min. If
gﬁgsﬁFﬁwpslegﬁflo mn or nore, the extrusion
processibility is good. If the MFRis 100 g/ 10 m n or
| ess, Foheebiprhems tatolsfimngtbol gnémpr ovedand hetsh peéme)/ o~
preferable. 15 The density of the ethylene/cc-olefin
oopbligneopbliers (II), mention may be made of, for

example, an ethylene/butene-1 copolymer, an ethylene/4-

' methyl-pentene-1 copolymer, an ethylene/hexene-1

copolymer, an ethylene/octene~1 copolymer and the like,

preferably an ethylene/hexene-1 copolymer, an ethylene/4-

methyl-pentene-1, an ethylene/octene-1 copolymer and the
like, and more preferably an ethylené/hexene—l copolymer.

The melt Fflow rate (MFR} 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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i's. 926 to 960 Kg/nB, and preigrably 935 to 945 Kg/ n8B.
If the density of the ethylene/(x-olefin copolyner
(I'1) is less than 926 Kg/ n8, upon performng the
stretching, the uniformstretchability may
be-deteriorated due to the 20 possibility.of adhesion
on the heating roller. If the density exceeds 960
Kg/ n8, the inpact strength and the transparency my

be detgriorated. T ity of t | ||

can’ be A 1, hednE o TGRSRl AR o lymer (1) s
-0l ef | b | i zed. 14 (Hi gh-

195 dehett by n s =sie oA 9 IR0 /Ao grore

the hi gh-pressure | ow density polyethyl ene (B) used
iRrefrahhientQdia £22¢ rerind he M dipoidensdfty of the
mai nt ai ni ng good extrusion 5 processibility, the

resthardreaio-airefigh oo e (nanspariency aterhgat or

treatnment, preferably 0.1 to 10 g/10 mn, nore

wreEf ety Koz SurQ/fH3iVidhr BR4) ; re.

preferably O?é Eg 8 g/ 10 m%?r'ThelggﬁgPFggb%etﬁgvorably
Nelal I Lt l,yet ene (B) is, fro

?ﬁ%@lﬁﬁ%ﬁ%ﬁbﬁ 5 Wﬁgﬁﬂihgyt%% RQYE Eéhgigﬁggﬁ pﬁgferaghe,

e Vi ewpoin i'ntarnin the'r

retched. fil i{s preferably 915 to 935 Kg/ n8, nore
E?leef 8%&8%53’553? Fb%%@pf& ,ryama &98nben6P§%§P@f BYaBpgns

is 918 to 930 Kg/ nB. 15 (Hi gh-density pol yet hyl ene)
?hethel amppsl pat EheMERplefinheéohbghedpndihgrized.
pol yet hyl ene (C) which may be used in the invention is

The melt flow rate of the ethylene/a~olefin copolymer
(II) (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 ﬁrocessibility is good.
If the MFR is 100 g/10 min or less, the mechanical
strength is improved, thﬁs being preferable.

The density of the ethylene/a-olefin copolymer (II)
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 be 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

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

the a-olefin to be copolymerized.
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0.1 to 20 g/10 mn, preferably, 0.1 to 10 g/10 m n,
nore preferably 0.5 to 5 ¢g/10 mn, and even nore
preferably 20 0.1 to 3 g/10 min. If the nelt flowrate
(MFR) of the high-density polyethylene is 0.1 g/10
mn or nore, the nelt viscosity 1is appropriate from
the viewpoint of extrusion processibility, thus being
preferable. If the nelt flow 15 rate (MFR) is 20 g/ 10

m n onHbgEspreReureChanieahsistr ' , thus
bei ng prefe?able? The high-géngigggg%F§g%%§?gne (O

consi n h e [ an.

cthyl ong/ oo of e s SRy PRI TRE heCBigpepressure bev
r of _ 940 80 Kg/LnB, and preferably 950 to 970
R%E%EFY|P°?H8E§8ﬁ§FFy Pd Us&s ftRakhegdpVRyLABD fFe from
El mendorf tear strength balance may be deteriorated.
A8t HéeHPghli8ensi mpipspyatingl ened( €xtrashbgh- density

10 pol yet hyl ene having plural DSC peaks is preferred.

Phecepbibal iDBC pbakmeehanhpaissthengaseanhetRet WO Or
nore peaks are observed in the DSC chart, and further

thenspseenwfies et enenpgake ABLLRSPOULHBE REEOIPANYI A9 10
therewith are observed. |In accordance with JIS K

i G N LR
A e IRV ot e pelyeLyene havi g pl el
can %%e density of the high-pressure low-density
polyethyléne (B) is, from the viewpoint of maintaining
the rigidity of the stretched film, is preferably 915 to

235 Kg/m3, more preferably 915 to 930 Kg/m3, and even -

more preferably is 918 to 930 Kg/m3.

(High-density polyethylene)

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

If the melt flow'rate (MFR) of the high-density
polyethylene is 0.1 g/10 min or more, the melt viscosity
is appropriate‘from the viewpoint of extrusion

pbrocessibility, thus being preferable. If the melt flow
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obt ai ned by performng a nult;cftage pol yneri zati on,
or 20 by dry bl ending those h ng different

densities. (Process for preparing an

et hyl ene/ (x-olefin copolynmer) As the process for
preparing the ethylene/(x-olefin 16 copolyner (1) used
in the invention, nention may be nade of a well-known
pol ynmeri zati on nmethod using a netall ocene catal yst.

F | - kn yperi zat i;on et hod nti,on_may
bg%ﬁgggygﬁé ﬁgrggggngeggg S8 dECSH %Eﬁopﬁggﬁpigﬁﬂon
nmet hod, . aslurr ol rization nethod, a high
pPESSHIE '&ﬁig%ﬁ Pyﬁggﬁzgﬁﬂaﬁ pEehegabiegas phase
polynmerization nethod and the |ike, preferably a gas
phase Pofyhiehzdensht yavhbyethybehat (Oh pobyhetrs zaf i an
nmet hod and a hi gh pressure ionic polynerization

nethgdenéOpﬁmgmﬁﬁfsrpﬁﬁfétﬁ?hén@/&aélQb@ﬁecopolymer. The
pol yneri zati on nmethod. As the netall ocene-based

catakysy, ia §ﬁt@£¥$£a§§§t§f79@9”?5i§é@9K§Vﬁ§§n§ﬁ%!on

metal conmpound having a group wth a cycl opentadi ene

t j s j rre The transitjon
n%?gfég%ﬁg u%gbﬁ%gg%a§gﬂ%§%§b m?fht%91%§n51ty 15 less than
C ent adi gne e anion skeleton refers to a
s%‘?dc’:gﬁgﬁlgf&?' %ﬁ%@%}i&%‘gs{é‘%ﬁ%mh dalance guay be

&Eg esented by, for exanple, the general fornula
Berierav@drein Mis a transition metal atom

bel onging to Group 4 or the |anthanides series in the

Per i odisc thablhd ghtdessatgr poiye2Byliehe dC), a high-density
cycl opent adi ene type ani on skel eton or a group _
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

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 bSC 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/a-oclefin
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contai ning a heteroatom mherz%n at | east one

cycl opent adi ene type ani on skel"eton is included.
Plural L's may be bridged each other. X is a hal ogen
atom hydrogen or a hydrocarbon group having 1 to 20
carbon 17 atons. n is the valence of the transition

nmetal atom a is an integer satisfying O < a 5 n). The

transition nmetal conpounds nay be used alone or in

| ' I ' .5 For.th b
rer oI ToRshe. bhsBtedafl bab tnlEhiRonr AHPREHYE dRpSuRaenace

P B AR CERRRD S EHERL 28¢- 1 Fy FAPYrbRLH, @ dhel o Locene

i oni c_compounds such as trityl

t BBFAkYSEpenter | ter oppbhyk)oon apel anelr NpaE Ion method,
di met hyl ani l'i nium tetraki s(pentafl uorophenyl)borate,
anentigedniy lonmdateHn. féuréhatplds hes ahdMe-ion

net al | ocene-based catalyst may be a catalyst in which

t hel phey Bz At Ir@@@f&ibaée@i&pf@%mmeﬂ%éi%d method, a

or ganoal um num conpound, the al'unoxane conpoun

A0 DD Gorf & Auphoad ol TRLeonated

on ~a particul ate i norgani ¢ support suc

or_.,a particul ate organic pol ymer support such
e e m DGRl R Pro P ie T aR1Y = Ghe
ethyl ene/ a-ol efin copol ynmer obtai ned by 20
%ﬁ?erﬂoz]éﬂe&ﬁzﬁéqlﬁ@ feEhasbve metaltiove polyased zation

catalyst, nention may be made of the
a&eiilash ek aobéohn perepshyeerionic polymerization method,
and more preferably a gas phase polfmerization method.

As the metallocene-based éatalyst, 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
lanthgnides series in the Periodic Table. L is a group

with a cyclopentadiene type anion skeleton or a group

containing a heterocatom, wherein at least one

cyclopentadiene type anion skeleton is included. Plural

L's may be bridged éach other. X is a halogen atom,

hydrogen or a hydrocarbon group having 1 to 20 carbon
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described in JP-A No. 9-18381& As the process for
preparing the ethylene/a-olef'ﬁ copol ynmer (l1) used
in the invention, nention nmay be nade 18 of a .

wel | - known pol ynerizati on nethod using a well-known
pol ymeri zation catal yst. For the well-known

pol yneri zati on catal yst, nention nay be made of, for
exanple, a Ziegler-Natta catal yst, a netall ocene-based

lysg d fhe Like an referably, a
ne?g%goce %asé Vai BFG sy E% gﬁ%nﬁ£F+°%dE%ﬁal atom, a
pol yneri zati on nethod mention may be nade of the
shﬁea%o}yﬁ%g?§a%@%hsﬁﬁi%@dpaé atfigrpol yiee i tzarisition
met hod used for the process for preparing the
appvel neenyoweds auty | kmeatsed| @fome capolry nesmbitthtMon of at
(Process for preparing high-density polyethylene) As
t e pr does skimds prepari ng hi gh-density pol yet hyl ene
(C) used in the invention, nmention may be .15 made of

a wel roknow @@Jowréeme%étm%eﬁﬁ%t%%%e ‘cA%ad ue| | - known
polynerlzatlon catal yst. For the wel Swry

G Wli?@“gl il F %ﬁ&bﬁw@%i%nug{q%%d

for %ﬁ& - known pon&Frlzatlon nethod menti on
q@ﬂnﬁﬁb OFERFMSOFPOUNGS SEchodSas t he
S%g nmerization nmet hod used for the process for

iiad @mpﬁéﬂ@bo@@d/ﬂﬁnﬂp@n@dcem@pbeds/auchlaﬁunrltyl
copolyner (lI). As the process for preparing
teghadeéndientpdliyetbphengl(Bprate and N,N-
dimethylanilinium tetrakis (pentafluorophenyl)borate, are
used in combination.

Further, the above metallocene-based catalyst may be
a catalyst in which the above metallocene-based compouna,
and the organcaluminum compound, the alumoxane compound
and/or the lonic compound are supported or impregnated on
a particulate inorganic support such as 8102 and Al1203,
or a particulate organic polymer support such as
polyethylene and polystyrene.

For the ethylene/a-olefin copolymer obtained by |
polymerization using the above metallocene-based catalyst,
mention may be made of the ethylene/aQOlefin copolymers

described in JP-A No. 9-183816.

As the process for preparing the ethylene/a-olefin

~copolymer  (II} used in the invention, mention may be made
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mention may be nmade of, for e gnple, a slurry 19

pol yneri zati on nethod using a Ziegler-Natta catal yst.
(Process for preparing high-pressure | owdensity

pol yet hyl ene) 5 As the process for preparing

hi gh-pressure | ow density pol yethylene (B) used in
the invention, nmention nmay be nmade of a process for
pol ymeri zi ng ethyl ene under the conditions of a

p@fYﬂE&ézflkﬂngrﬁ%§yﬁ§r9£a%4955%e?88§0g%?p%n%0ﬁ%%%;known

polymerization te ure o

e. of . .a radica ener agent eneral ly
%g];%%mt a%%l?%ag?g?i%gt glge reatloknowe g
nol ecul ar wej ght nodj fier to regulate the melt flow
R YmeRzR ohen ek hyalrodeeolen sieh be medtha® dfut
et hane can be used. The high-pressure | owdensity

ot aRR ke en el bagl 5-Noet oy ettty By, aa wed ta Kinhe-based
met hod, for exanple, the nethod described in Mri et

aiatal"yl-slitg harRD| tieerl 1 ENgidRE e raffly &l et 1%%4Ene-based
(Chijin-Shokan) (1966), and the like. 20 (Resin

GRASiSH ONFEN G 1ROIRAN ef!{glo%) p%hjlﬁr[b‘?f 'z%’i%% Wthodg,

conprises 5 to 95 par y wei

fi 95 t ts. b

SEBUEIEIAPLAL 000 IR Ll SR SR B

t taI nmount, of (I) and (I1) belng 100 parts by 20
fgRP\LYmsrdzaltdom methedawsart fot (the) nrsmmSt §020

preparing the above-mentioned ethylene/a-olefin copolymer

(1),

(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

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

of the same polymerization method as the polymerization

method used for the process for preparing the above-

- mentioned ethylene/a~olefin copolymer (I). As the

process for preparing high-density polYethylene (Ci),

mention may be made of, for example, a slurry
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parts by weight with respect to 30 to 80 parts by

wei ght of (I), and nore preféF%bly the anmount of (I1)
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 nmechanical strength may
be I owered and the transparency of the stretched film
may be deteriorated. |If the amount of (1) exceeds 95

WE| .gidity.of th tretched fil
oo LGl A0 B B et S

i nvention, the anount of the conponent (B) to be
blended is 5 to 50 parts by weight with respect to 50
to 95 parts by weight of the "anmpbunt of the conponent
(A to!B&CBRERdEEr preperahpyhipb-pbeasvuat lofi-tibesity
conponent (B) to be blended is 10 to 50 parts by :
weioglye tiytllennie¢spect to 50 to 90 parts by weight of

t he amount of the conponent (A) to be bl ended; and

f t
nore paef enabbyotdgs appeing bt e Cﬁ%ﬁ%@%‘?ﬁ ?%vp-go

bl ended is 10 to 40 parts by wei ght
tQeR9:99 PaALShy1NELObE) Of cLhe; arpunt ; of the -
conponegtB(A to¥'§§ébFéhdeag |h32F ecé@%@?@fﬂ%’t%?%Flon
gnﬁeoﬁ éﬁoo nd éE% bein% 100 parts by weight). If
t e anpuht - of ?AS EOFR32 1RanPel BeY k2 byd vt ant ene t weder
mechani cal strength may be |owered and the 21
t FaRspArehbiPmayo bea ded bymer bradion fprémsarmunt 40 () 300
exceeds 95 parts by weight, the rigidity of the :
Hretamdd polymerization temperature of 200 to 300°C in
the presence of a radical generating agent, generally
.using a tank reactor or a tubular reactor. As 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 Qf an ethylene/a-olefin copolymer (I) and

95 to 5 parts by weight of an ethylene/a-olefin copolymer

(I;)'(the total amount of (I) and (II) being 100 parts by
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filmmay be reduced. The nelt flow rate (MFR) of the
resin conposition 5 conprisiﬁ& t he conponents (A) and
(B) of the invention are 0.1 to 10 g/10 mn,
preferably 0.2 to 4 g/10 min, and nore preferably 0.3
to 3 g/10 min. If the nelt flowrate. (MFR) of the
resin conpositionis less than 0.1 g /10 mn, the
extrusion processibility nay be deteriorated, while 10

I {nt |t e e 10,9/10, mn,.th
SR Lal  PEPEoRS b BooTuBrear fITL b® kP 91 3%
rMeg%Qis 0.5, to 10 g/10 mn, a nore preferred
r B S cB¥pBEL PR bt AT $eO86E aFfed? ebpel? APayts dpy tweight
filmnpolding using an inflation nethod upon preparing
aPf uhdt r etRBeBo ¥ | A abe s by ethdeamowmt o NGl br ocesad) to
because the extrusion processibility of the resin in
t6@ patbs nioy diegiby vainch i nd dpédontoret ot i50 el d enf
and thus bubbl es becone stable. 20 (Process for
preEepgiit ngr a(ryesi n conposition) Further, the density of
t he pol yet hyl ene-based resin conposition used in the
i nventy [ 0,960 +Kg/.n8, r ably_900 to 950
ol 8, g e S B oy A8l y 15008 CURY RoPRETSI PY HELORE,

nsi of .the ahave osition is 22 898 to 960
G gl it RERB by ot g eied AgiBRy, and

be

g%yin excel lent tear strength bal ance can

PATRAFSNY e tiensitry teheachd idboveyc bepdsiteirdnriaged.
| ess than 898 Kg/ nB, the bl ocking of the stretched

flifl iphe amount of (I) exceeds 95 parts by weight, 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
weight with respect to 50 to 95 parts by weight of the
amount of the component (A) to be blended; preferably the
amount of the cbmponent (B) to be blended is 10 to 50

parts by weight with respect to 50 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 10 to 40 parts by weight with respect to 60 to _

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
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5 may be deteriorated. If the,density of the above
conposi tion exceeds 960 Kg/ n8, the transparency and

- the nechanical strength of the stretched filmmy be

reduced. The density of the film obtained by
stretching the polyethyl ene-based resin conposition
of the invention is 10 wthin the above range. O her
process es for preparing the pol yethyl ene-based resin

corpesphiencysadyi BetagtéPYSP%tQH fuﬁhﬁﬁe“?r%{ {g{f‘t of néB)

menti oned of a nethod of dry blendi ng or end

t@fo@é@¥lggg%é?§9|§§lﬂ?§§£€ Qﬁ?gﬁ %%ﬂg?e e£h¥he stretched

inc
ne t he hi gh-pressure Iom#den5|ty
f%fﬁ 3% %%é ?ér the dry bl ending, various
blenders such as a Henschel mxer and a tunbler m xer
can bdhgs@¢ltarfd orratiee WEIR) ofl éabai s ivarioop®sition
m xers such as a single-screw extruder, 20 a

tegnpsicriaw exte uteiporeerBanb)y dfikerBjant aHeainvdit ion
roller can be used. Further, as the process for

prepdriingd he Holoyetiby| eneshasgd J g8in t%o'ﬁpgts/'ltd %ﬂn, and

used in the invention, nentlon may be mad

QURED fte*l%b%;'f{ fold qu ng 1%f ?xﬁl eg&[] %Lgt}el oifdew, rate

Pr OCGSSGS pr OCGSS re n

I an n optlona y the
q ( d d |1 h
denS| yet Jé)n are tomt i HigusPyl 9 /10 min,

gg yneri zed mhlle using 5 one polynerization reactor
°t RELFBELPPORTEEREPEPAAS tyf may be deteriorated, while

if the melt flow rate exceeds 10 g/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 unstretched film
before the stretching process, because the extrusion
processibility of the resin in the film molding by an
inflation method is excellent and thus bubbles become

stable.

(Prqcess 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 950 Kg/m3, and more preferably 900 to

940 Kg/m3. 1If the density of the above composition is
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two or nore kinds, and then tB% hi gh- pressure

| ow-density polyethylene (B) ““s m xed therewith. 2. A
process wherein the respective conponents are

pol ymeri zed by a multi-stage pol ynerization process in
a 10 plurality of the polynerization reactors to
finally obtain the polyethyl ene-based resin
conposition of the invention. 3. A process wherein

any ot t spect..ve components, are prepared . by a
nﬁpﬁi?gtggg ggféﬁér§2§ﬁ¥ n%av ggaﬁagphéﬁr?ﬁgeﬁeﬁﬁgning
one or.%mo conponents are mxed therewith. The

sCrEtEREY  f PRFh BRVERE PXGEALEBR EaATbetspratheBalpyce can
nmol di ng a pol yet hyl ene-based resin on a thick filmas

r bPepbtainedas af thst denshéy 6F| bpeaadofar thepo2Dtion is
stretching the film The take-up direction of the

uhstsethhrdsH8| Kyi/a3f etrerelotRing &P, tRAAsthetched film
direction perpendicular to the take-up direction is

reirbeddé e BdordBed! N {PELRE 08E5SI P 9F dE%EIt%nﬁO%e

stretching, for preparing an unstretche

\An%lh% LT &%é‘&é oé‘so?%%ﬁﬁ‘,gﬂtkf%aﬁ:gﬁerﬂ%ﬁaeﬁzﬁ%e”atr{dorkhe

be nmade of, for exanp _ _
R AT I 2 (10, P T0S U ok e AR h ok pced.
the like, in which an inflation 5 nolding nmethod is
pr ef eF &S gleasdd vf odmtiise Hiilawpbitatingtl bobisdinsitey iggothe
stretchability at a stretch process.
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
meptioned of a method of dry blending or melt blending
the ethylene/a-olefin copolymer (I), the ethylene/a-
lolefin 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 extruderf a Banbury mixer and a heating
roller can be used.

Fﬁrther,.as the proéess for preparing the

polyethylene-based resin composition used in the

invention, mention may be made of, for éxample, the
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The stretched filmof the invention can be used as a
nmono-1layer film In addition, “¢he stretched fil m of
the invention is 10 prepared by stretching an
unstretched filmuniaxially or biaxially, and
successively or sinultaneously. Further, during the
process for preparing the stretched film the
unstretched filmwhich is prelimnarily stretched

ud.axi.al Laxially can be.further stretched. In
oneHbBLLY Be BT e RARRC Pt RESFRSEREr on 1 here

is provided a uniaxially stretched filmwhich is

obt ai nkd bPFeEehervhered chhe e thwmre ayere fin ntopolymers
obt ai ned b¥ inflation nolding at a stretch ratio of 2

t $I15andhélEt r el optienal by bhiethighndensatyy

stretched filmis preferably 20 the sane as the M

dbokyetbplefe t he) uass redshegudhs 1y Joeyhdd ckO@SShOfe using
the stretched filmof the invention and a packagi ng

fohen 961 et Hea SAIR bSadtdl C2L | ¥nd 18,50 T {a
prefelrabjrlglle 10 to 100 mcron pn%‘k,l anega nor e r%ﬁe‘?%rla %/ of
10, ooxSQn 1 or .rhcg dgd's tensile.initial m)gLqus ,
(G T e A Y S R shovensicy
typically in t@% range of 300 to 10000 Mega Pascal
(ﬁﬁiﬁékﬂﬁﬁﬁﬁ%a y’éb%”?ﬁ“%d@ﬁ“ﬁﬁﬁﬁhand nor e

preferably 500 to 5000 MPa. If the tensile initial 5

nodul §s {TRFOF§spPewbetrran 806 KegmePhasval coOmPahenter are
exanpl e, the handling characteristics of the stretched
fidlymshdizeds &g as ma ljdclsagiorg podtyRlkirdlza®fBYnb@rocess in a
plurality of the polymerization reactors to finally
obtain the polyethylene-based resin composition of the
invention.

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

The stretched film of the invention can be obtainéd
by molding a polyethylene-based resin on a thick film as
referred to as an unstretched film, and further
stretching the film. The take-up direction of the
unstretched 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 unstretched film, a well-known preparation
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.deteriorated, while if the t2g3|le initial nodul us
(TM exceeds 10000 Mega Pasc (MPa), the Elnendorf
tear 10 strength bal ance may be deteriorated, |eading
to possibly reducing the inpact strength. The ratio
of the El nendorf tear strength (ASTM D1922) in the MD
and TD directions (ratio of MO TD) of the stretched
filmof the inventionis 0.1 to 3 (inclusive) 15

PRELALBOLYN DE hled; SnthRipHohYS) ne MAFOE, PESH SR e,
LER" Rl LengLn el AET PIDRE), (raLLo of MY T ees 150

reduced Further, the stretched filmobtained fromthe
omgloing metaodi | # FR)ePgant e badeg onethayera press
conprising the resin conposition |ayer of the

i nwéeAtngrmetiode arsddthe Viheke t hin stiiatichad fif1mwofod he
invention is used as at |east one layer of the

| a0l apt@dndindd 8BS phEEPFAS yﬁ%%ééﬂ fﬂ%@&q{é q&é\ﬂﬁ)lnt of

| am nat ed f|In1 nentlon ma e made of
o 14 T4 co hod (mhlch
may al so C‘ge referre to as :@y%rugeﬁ&e SO

nmet ho se_fil.ns can be obtalned
preV|g%SIyt%8§§SF %ﬁ& % %Qeré§ VRREOABOSERI BR Hﬁeghés a
unstret ched f|In1for the stretched filmof the
REhtiaittarfd 1fhe resin conposition from which ot her

| ayers are made, |am-nating by neans of an extrusion
Ianlnéﬂléﬁdlbl@ny thei atrebohedr fiha beEhe invention is

prepared by stretching an unstretched film uniaxially or

biaxially, and successively or simultaneously. Furthef,

- during the process for preparing the stretched £ilm, the

unstretched film which is preliminarily stretched
uniaxially or biaxially can be further stretched. In one
pfeferable embodiment of the invention, there is provided
a uniaxially stretched film which is obtained by further
etretching a mono-layer film obtained by inflation
melding at a stretch ratio of 2 to 15. The stretch
direction of the uniaxially stretched film is preferably
the same as the MD direction of the unstretched film.

The thickness of the stretched film of the invention

and a packaging film using the same is typically 5 to 150

‘micron (um), preferably 10 to 100 micron (pm), and more

preferably 10 to 80 micron (um}.
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and further stretching the |lagLnate. Further, a nethod
10 in which another |ayer is m nated on the
previously stretched filmby a nmethod such as dry
| am nation or the |I|ike may be exenplified. For the
stretching nmethod, nention may be made of, for
exanple, a nethod for stretching in the MD direction
between a heating roller 15 and another roller :
rotatimg@ at.aiSpeead,di;f.fe f rom.. t hat th
heating roller. F%?ltlfwycalﬁa,l %%e@us]t rSet(cTﬁ@d O I%ﬁ?\ecg Bitshs
the,  pol yet hyl ene-based., resi n, conposjtion of the
'ijl'r;:l\/lenrl}tcf%ont%ceanln%eenqja% Mt ddrRorFal DUt rdi%e ragse fed00 to
be used as a 20 conposite film For the substrate,
RISHERy Hies Greld e(MES) ra nikst ledatduh S dtar 090 MPa, and

exanpl e, a cellophane, a paper, a cardboard, a
moad ke faradd lym S fdnteoid00a MAzal yah dee esnRiSeChindsial
nylon 6 and nylon 66, a polyester resin such as
poidpatisy | (@ne tier arkishahahe 3and Megly Pukhenemdl), for
terepht hal ate, stretched pol ypropyl ene, and the'like.
e atpe cretRRdnhedhamynah iketened filmof the

pe, H?a?egrgg%e§as%%§§ %g Fgges Fegched

i nventi on on a subst , nention

' hi - thod, f l e, d | i nat i
ﬁgghoggggmg€n85agaﬁiﬁ§%F§§§ tﬁﬁagrégiaﬁgg}ggihg?ion

ge%hod, a_hot nelt |am nation method, and the |ike.
G PheCkeretchelitel #f okhenbenpibat inhtial medebwar yTM)

ot her pol yners, an antioxidant, a |ubricant, an
aﬁﬁﬁgﬁat1%0%@eMegaaP@so@bs$MBa)ityhénmlmaﬁdorﬂntear
strength balance may be deteriorated, leading to possibly
reducing the impact strength.

The ratio of the Elmendorf tear strength (ASTM D1922)
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 D1922) (ratio of MD/TD) is less than 0.1,
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 of 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 may be made of a
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10 anti bl ocking agent, or the |ike nmay be added. O her
resins and additives nmay be u alone or in

conbi nation of at |east two kinds. For other

pol ymers, nmention may be made of a polyol efin-based
resin other than the polyethyl ene-based 15 resin used
in the invention, and further a pol ypropyl ene resin
which is added to inprove the rigidity or the heat

resi nce, a | efi n-based .t her nopl.asti c el ast omer
oD RS H R bR oDy BRER BT aCO Lt PENBER RO ERED
i ke. The other polynmers may be added in a proportion
ofe¥oatypi Bl Feferredapopast snbgxtisiighenbasninahione
total 100 parts by weight of the conponents (A) and
(WpthEdi , t Aedahheokiblant, nmention may be made of, for
exanpl e, phenol - based anti oxi dants such as 2,6-di-t-
butyl -Thesespl 1{BHan  Betddd sldethy | onsr P p-Bedt ruding
28 butyl - 4- hydr oxyphenyl ) pr opi onat €] net hane (trade

n@ﬂ@;réﬁﬁﬁ%?%m%9§9gﬁgﬁﬂ&£aEEQfSHsP¥e€@ﬂ8§ £PEET ALE Yene

Chem cal s

- | 23- (41-hydroxy-3, 5 -di-t- , .
S PET BHER 1§ D0 T L RS ot oo i pmapsi tion
manuf act ured by Chiba Specialty Chemicals K K ),
ﬁ%%‘?;m’cl%le@ba% LGYBE I ANS ke dAminging By means of
butyl phenyl ) pentaerythritol diphosphite,

130 KRG eugion -laninAtgheny |9 phos glentimeanicbn, or the like,
2,4,8,10-tetra-t-butyl -6-[3-(3- nethyl-4-hydroxy-5-t

Ehd further stretching the laminate. Further, a method
but yl phenyl ) pr opoxy] di benzo[ d, f][ 1, 3, 2] di oxaphosphepi n
€8 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 heatingrroller
aﬁd 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

composite 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 foil, a

polyamide resin such as nylon 6 and nylon 66, a polyester

resin such as polyethylene terephthalate and polybutylene
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rade nane: Sumlizer GP, nang{ ctured by Sum tono

Chem cal Co., Ltd.), and the'like. For the |ubricant,
mention may be nmade of, for exanple, a higher fatty
acid am de, a higher fatty acid 15 ester, and the

like; for the antistatic agent, nention may be nmade

of, for exanple, glycerin ester of fatty acid having

8 to 22 carbon atons or sorbitan acid ester,
pelrsgiittenecql wee r Lihke; Sfar+iheq;
processibilitg iﬁp%ggg%g ﬁg%??gﬁgﬁgﬁhéé ﬁ%getgg,lﬁ§9'
.20 e , ty agid.netal, salt, such a ci um
stearggg?hsamgF%géi%%tg%m+%§£ﬁ,t ﬁdST¥E¢$#?%;§$LW ¢hethe
antibkocking agent, nention may be nmade of, for

&R ah iﬁogﬁgﬁtﬁatgntW@Péé?ﬁn@aﬁgéﬁtma@ﬂ of ganivell-
anti bl ocki ng agent, and the like, wherein for the
#ﬁ@WQaﬁEEhQ%tig@bckxﬁ@pégena,dzg remi nabiomymbdthoddea wet
of, for exanple, silica, calcium carbonate, talc, and

lhwihaképnandthod, tfesoanganhtina8nbh bhOEKLDY A98HE . melt

nmention may be nade of, for exanple, powders of

tamsaht DR nPehyartivd vt hagryl ate, a 5 crosslinked
pol y(nmet hyl nethacryl ate-styrene) copol yner,

crosqh;qﬁﬁ% i1 nossld nked .pal yst.yrene,. and t he
li ke.” The Iszar#(ﬁt%gl%gfr %&r ioofnnco %é"%%&ot“rv& necessary,
t hese antioxidants is selected and suitably

' di ant
R B P70 St e by 1 A G 5 30
iﬁgrts by wei ght based on the total 100 parts by

Fhtalokc afetonpo Ranceg)bility improver, an
antiblocking agent, or the like may be added. OCther
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
resistgnce, a polyolefin-based thermoplastic elastomer
which is added to improve the impact strength, and the
like. The other polymers may be added in é proportion of
typically 1 to 30 parts by weight based on the total 100
parts by weight of the coﬁponents (A) aﬁd (C).

_For the antioxidant; mention may be made of, for
gxample, phenol—based.antioxidants such as 2, 6-di-t-

butyl-p-cresol (BHT), tetrakis[methylene~3—(3,5—di—t—
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and (C). For the method for m,xing other resins or
additives which are added, it necessary, nention may
be nmade of, 15 for exanple, a nethod in which the

pol yet hyl ene-based resin of the invention and ot her
resins or additives are nelt kneaded using various

m xers such as a single-screw extruder, a tw n-screw
extruder, a Banbury m xer, and a heatlng roller, and

5@y deg-— ﬁparéQ?% éﬁﬁ&ﬁ%ﬁ&ﬁf@ﬁgﬁeHﬁe?EQEQE{nveﬁ%Ion me:

whi ch the pol yet hyl ene-based resi

bl end
Vafa%r.%@L?éﬁ%gr@aﬁﬁ%ﬁg%s&ﬁ%x CRiP o Rer Lanivathericals .
m xer a OV|ded for the filmprocessing, a

nb
ﬁgt%dg&?H“W%?E% SEner> T 65 Y Hrosadi 43 ekl it at | east

one 30 kind of naster batch are dry blended with the
pOt kAT ireamidradst n( tofadeardmere MAGRNOXS (109 6,
various blenders such as a Henschel m xer and a
tmarhl fmctninest andhiprso\epded £y tdenfiidanspkeCc &sSi,ng,
and the |like. 5 EXAMPLES Herei nbel ow, the present

et i -WddedardesaidRed s Ry %sd%tlé' b WLHI.:E -t-
reference to Exanples and Conparative

A hers SRR GO 0 0o
B bR T nhbh LR KRGS Bl 4,8y 1BSELLES- Ofbﬁﬁilreskg (3-
methyl-4-hydroxy-5~-t~
butylphenyl}propoxy]dibenzo{d,f][l,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 madé of, for example, glycerin ester of fatty acid
having 8 to 22 carbon atoms or sorbitan acid ester,
polyethylene glycol ester, and the like: for the
processibility improver, mention may be made of, for
gxample, 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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Conpar ati ve Exanples are neasgéed as follows. [Basic
physi cal properties of resin nposition] 15 (1)
Density (unit: Kg/nB) The strands obtained in the
measurenent of the nmelt flowrate at 190C under a

| oad of 2.16 Kg were treated at 120C for 2 hours and
then slowy cooled to room tenperature over 1 hour,
foll owed by nmeasuring the 20 density by a density

' ( Melt flowrate (MFR . unit: g/10,
HEStH dalpos Mol e R A ki e
Wt ASTM D1238- 65T under_the conditions of a

t SRR e Bl otrd ahie ol Vied 1d A e @ngqrsic
Haze (Transparency, unit: 9% The haze was neasured in
ORI eel g tagRESTM B0 N ety 1@ ossdd unif i f88 cReaple,
gl oss was neasured in accordance with ASTM D1922. 5

(wdse me rdb rd r d el st g Iymid e Bl nedoidr feate, . a

strength was neasured in accordance with ASTM D1922

WS dR0s 18 ME TRRAOF fmdt@2RF1 & YIRS b
Sei Ki Seisaku-sﬁ%@nLt . E&%%?ﬁﬁ%ich -f%?%ﬁﬁﬂ%%&%é&?ﬂ%mer,

'@ﬂ iin .t t - directi i,S ferred 10 to _as
ORI TS e d BT Y Fne
Eh di rection perpendicular to the take-up direction
i"dFeferred to as a TD direction. Further, the tear

strength bal ance was determned fromthe tear strength
in he blending proportion of the additives including

these anﬁioxidants is selected and suitably added within
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,
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 fcr the film 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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the MDJ/the tear strength in tgs TD as neasured herein.
15 (6) Tensile initial nodul us A dunbbell having a
size in accordance with JIS K6718 was punched from a
filmto provide a specinmen. A dunbbell punched in
parallel with the take-up direction of the filmis
referred to as a MD direction, and a 20 dunbbel
punched in the direction perpendicular to the take-up

Qict 881 bPNgbrbhop bl boo [@ELIE EEb0IAT A Thhe

di rection. The specl nen was up rn arf c

I e universal.tester, and subjected to a

BBLT PR L ERE BT R iR Rorths | SRR i Various

%%itance of 86 mMmmand a pulling rate of 200 mm m n.
eudeie HHCh RS | iHengchal mistet ndied diwi beemiger and

is taken as a tensile initial nodulus. 5 The

IRV et af @t eflien TiopolpymereqdIng t endettiyd endtea. -

ol efin copolyner (I11), the high-density pol yethyl ene

(©, and the high-pressure | owdensity polyethyl ene

.(B) used in Exanples and Conparative Exanples are as

follows. (1) Ethylene/a- olgghhprgepol yner 10 Copol ymer
(I-a): Ethyl ene-hexene-1 copolymer MR = 0.5 g/10

in, P = 902 /3 Copol 1 -b) . :
E{ﬂy|g§g§%é¥8%88i Eg op§ﬁgﬁnggﬁég§£§$§ng%iélnpﬁ’descrlbed

density = 913 Kg/.n8 (11) Ethylene/a--olefin copol ymer
-ln more dé%all %1th &eférené% to Examples and %om%arative

-Examples. However, the invention is not construed to be
limited to these Eﬁamples.

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]

(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

'temperatufe over 1 hour, followed by measuring the
density by a density gradient tube.

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

The melt flow rate was measured in accordance with
ASTM D1238-65T under the,conditioné of a temperature of

190°C and a load of 2.16 Kg.
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15 Copol yner (I1l-a): Ethyl eneshexene-1 copolymer MR
=5 9/10 mn, density = 940 Kg/'n8 The

et hyl ene/ a-ol efin copolyners (l-a) and (1-b), and the
et hyl ene/ a-ol efin copolymer (Il1-a) as descri bed above

were those which were prepared using a well-known 20"

net al | ocene catal yst by a gas phase pol yneri zati on

nmet hod. (C) Hi gh-density pol yethylene HDPE (I1l-a):

MFR = 31504 O dy |4y 5,958, g/ B HDPE
(III-b)p:‘:‘)ll\/FR = 5.3 g/'10 mgny d%r%{ssléty%: 962 Kg/ B 33

HDPE ( -C) = 0.3.09/10. mn, density =,95 [

The asiite 5% 1 R Has & eSS paitt stk D oos.
havi ng, shoul ders at, around 131.5C and 129C. HDPE (I11-

b) had(é If)%@%l‘t‘%‘ﬂd:’p&)nt peak showi ng a single peak

at 132.7C. HDPE (II1l1-c) had a single peak at 131.0C.

(B) HT® sHessumad owagensia yimpaoretridanere WibBBPEASTM D1922.
(I'v-a): MFR = 0.6 g/10 mn, density = 923 Kg/nB8 The

above (#)gh-lmeeskurfe teaw dersrigthpol yet hyl ene was

prepared using a tubular reactor by a radical 10

pol ymatiez atimendeeithedar Bxaaplyenl whBr gRakakkan 1 af
resin conposition] The ethyl ene/a-olefin copolyner

%%%qrté%ﬁlsci%: )IMB:On)?lesfl"lﬁ{y?J&E)];Zizzlgs%’?%%%@l%gd’ortg%ear tester
méﬁﬁfga%%%%%?bpr%g%n%ggﬁip%é%%EE%L%%%,(%%d%er%.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 strength 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
dumbbell 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 a tensile test
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dry bl ended with the conpositggn shown in Table 1, and
subsequent|ly pelletized using 46 mmd tw n-screw
extruder manufactured by |kegai Corporation at a
processing tenperature of 190C and an extrusion rate
of 50 Kg/hr to 20 give a resin conposition pellet.

[ Preparation of unstretched filmfor stretched film
The above- prepared pol yet hyl ene conposition was

 Subbest efle! QoAb t20RL B9 LnLLALLOR: OPLALAG F 0BT ERALES 5

i1 mhaving a thickness 0 O"nrand a wd

f
4 <Conditign r | ding of unstretched filmto
B En g ERE G o R b ABERT peThe5e by ¢ hrFag i b tial

'nDIdiqg machi ne  manufactured by SH Mddern Machi nery,
CLEEEeS

Se? ere Bt sPbacenert skt bt a9 286 pemsile initial
(dianeter), 3.5 m (width of lip) Ar ring: two-gap
tHpeulb$ di ng tenperature: 190C Extrusion rate: 77

Kg/ h 10 Take-up speed: 7 mimn [Condition for

preparme @il etd/Rl-ehedt it Iddh o g NSt et gtl?l\%g Seftih'ﬂehg/a—

be stretched obtained by the "abOve proces

dretighed L Joler M3 6 r aGid 9y e—td’é%esrlti( g%gg}ét%g/lene (c),

roller and another roller rotating at
m.t hat of -t he [ 1er a stretch

A SR R RR Y 1 e e daty Tenn () uSed
in Examples and Comparative Examples are as follows.

(I) Ethylene/a-olefin copolymer

Copolymer (I-a): Ethylene-hexene-1 copoiymer

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

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

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

(II) Ethylene/a-olefin copolymer

Copolymer KIIma): 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 (II-a) as described above
were thoée which were prépared using a well-known
metallocene catalyst by a gas phase éolymerization 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
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If the stretch ratio is too Igﬁn the stretch becones
e

ununi form thus being inpossi to give a transparent
film while if the stretch ratio is too high, breaks
are 20 generated on the film The stretch ratio just
before generation of the breaks of the filmas the
stretch ratio increases each tine by 0.5 was taken as
the maxi num stretch ratio. The itens other than the

maxi Mypest r etich. Jjat ivgrper %.335%@% % ted y nef o !@}5%9 Kg/m3

the stretch at a ratio such t ransparent fi
can be,aobt ai ned witho ener.atj on breaks. As to
t he ‘s?frheet caﬁ)oﬁfrﬁ fl_igﬂlfr%lqtc[fII%ﬁgn }tﬂﬁisé"r \ﬂqgﬁgnﬁ} I0GL PRRE g Peak
film "Good" indicates that the whole area is 5
tHERSHAr UL AR "Fo ROy kBt €3 ¢ haid t1R? 1G4 mHRPE (III-
partially whitened. The nelt flowrate (MFR), the
dendiads a tRC aptlittialy mhiraqiek sthayinde teingjlle peak at
initial nodulus, the Elnmendorf tear strength, the
bied 20 .of HOME H 1mEndor fhakd 4 esimfitd @8tk saand Fitheeid.l m
I npact of the obtained resin conposition were
eval uagedrand-perasulied hasedenq;the ri bed
Ss? ang tﬁg obt ai ned regu?lEQ oﬁ?g%ﬁ&géﬁg
1. Ex e 15, Pr rati,on of .the,resi,n_coppositi

POPEo T £ PR 2 PeBoRLAPTRiRe "uPpBEER = 28 Ka/m3

preparatio f he

met ho [ ts are “sho I n Table

procegsin of tﬂe film and evaluation were_carried
out iﬁ ?hgbggﬁe hihrefressurg low-density polyethylene was

prepared using a tubular reactor by a radical
polymerization method.

Example 1

[Preparation of resin composition]

The ethylene/afolefin copolymer (I), 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 pellétized using a 46 mmd twin-screw extruder
manufactured by Ikegail Corporation at a processing
temperature of 190°C.and an extrusioﬁ rate of 50 Kg/hr to
give a_resin composition pellet.

[Preparation of unstretched 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 pm and a width of 400 mm.
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Exanpl e 1, except that the ethyl ene/a-olefin copolyner

('), the ethylene/a-olefin copolynmer (l11), the high 20

density pol yethylene (C), and the high-pressure |ow

density polyethylene (B) were used in the conpositions

shown in Table 1. The obtained results are shown in
Table 1. Exanple 3 36 Preparation of the resin
conmposi tion, preparation of the unstretched film
stret cheohopessh N Olmd Neudd | 5 FnG:r SYAUA EOM, WY
carried out in the sane manher as 1 n anpl e ﬁ, exceﬁ?
t hyl ene/ a-ol efin copolyner 5 (1), the
e?g§FéEgF§?olefin copolyrmer (11), and the high-
pressure | ow density pol etﬁglene (B) were used in the
conpodfR b dtsiiriniay Tebimndl . IriHe thiogh mbdkingy machine
pol yet hyl ene (C) was not used. The obtained results
apenuEpelnred MabIRl Modorh Qbaphimeive HExanpl e 11
Preparation of the resin conposition, preparation of

t he uritmest:CBed rfiidrmt vl elcrtewpr ocessing of the film
and eval uation were carried out in the sanme manner as
in  Bxaml g5k &%CeRt 5k the ,e h%%g a- ol efin,

copol yner 15 (I)? gn%a#ﬁggé?ﬁyPéﬁe x?gégFﬁnggogéP§ner
(r), used, in Ee nposi tions shown in Table 1.
The hﬁgﬁfgéﬁgrtgwopg% eF%@Fene (© and the .

hi gh- sure | owdensity ol,yethyl ene (B) were no
Used. MRAGROEN EoRPREE LRI PA £E0"C

Extrusion rate: 77 Kg/h

Take-up speed: 7 m/min

[Condition for preparation of stretched film>

The unstretched 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 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 stretech 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
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,was set at 5.5 or less, a trggsparent filmcannot be
20 obtai ned, and when the stretch rati o exceeds 6,
breaks are generated. Thus, the filmobtained at a
stretch ratio of 6 was used for evaluation. The
obtained results are. shown in Table 1. [Conparative
Exanpl e 21 37 Preparation of the resin conposition,
preparation of t he unstretched film stretch

Pé@&fﬁét%g 9 ré@fféhhm q e gﬁé#@% & 4 g’igagtpfé[%'&j that

out Int manner

t he_et hyl ene/ a- fin caqpol (1), the

HF ghE g %%? ony-@? h@ﬁ%ﬁf@e taaﬂbecl e gnessiien of

Iom#den5|g%%polyethylene (B) were used in the
ovike | Tt rRibtte uni fithenidihy Vel ki asfying the

copolyner (I'l) was not used. The obtained results are

sholwined Tabire 1"GoMEN irhd stireet dhatattihe eirdedsda is
10. breaks are generated, and when the stretch ratio

Viasarfifaredit 6 014 |"esor @ it ARSRAL#hait [tRLGulgh ngt be
obt ai ned. The filmobtained at a stretch ratio of 6

was-14sad f Ohirev@lquation. Exanples 1 to 4 sati sfying
t he reqU|renents of the 15 invention denonstrated

t hat abi ellent from

V|empg£ ft Egtgpﬂg F%ﬁélﬁ@gﬁh Ea? gﬁ%ﬁhFﬁs %R@»ogﬁgcal
a Pascal NPa or nore, the El nendorf tear

§§#%ﬁ§%ﬁrﬁéléﬁce %ﬁst@nfléﬁ Apislaf hmodudasspahency

was excellent, and the maxi num stretch ratio
Elmendorf tear strength, the balance of the Elmendorf

tear stretch, and the film impact of the 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 unstretched 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
(I}, the ethylene/a~olefin copolymer (II), 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 shown in
Table 1;

Example 3
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20 was hi gh. Anong these Exangles Exanples 1 and 2 in
whi ch the high-pressure polye ﬁylene (C and the high-
pressure | owdensity polyethylene (B) were contained
provi ded good results. As conpared w th Exanples,
Conparative Exanple 1 in 38 which the conponent (B)
was nat contained proved that practical applicability
was poor, fromthe viewpoint that t he El nendorf tear

stren ar ency
deter?%?é?gkggggnmefléﬁg %%@ EAS +?ﬁ?9eﬂp¥ﬁﬁﬁﬁ%E9Q? of
m% |OM/ g hOM/nHXIﬁUﬁ1StretCh ratio.

BB aPBaChEE O akstBe. ST ACEONpRFALPo8: B ahE) 0o ik, and
whi ch the ethyl ene/a-olefin copolynmer (I1) was not
cBREARABHONt Nereefiarrdednput ainnblblel ssmandather as in
El mrendorf tear strength bal ance were conparatively

gbrainp bait 1 | hexdSpoaxhatint i5é r LB £12¢ J @- Y881 9Woiymer
the stretch becanme wununiform thus being inpossible

EILYELP SRR A LT R 2, LS A e -
Proaned rEsIMbdYE] Ve IZ3A SOTPASId | ADEXATPL Qexaml e t]hZe
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 unstretched film, stretch processing of the film, and
evaluation were éarried out in the same manner as in
Example 1, except that the ethylene/a-olefin copolymer
(I), and the ethylene/a-olefin copolymer (II), were used
ip the compositions shown in Table 1. Thé high~density
polyethylene (C) and thé.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 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]
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Component Copol yner | -al - bl - al-ag,j, al-a (A (1) (parts
by706545. 545. 55642 wei ght)
Copolynmerl T-a-Il-all-all-all-a (Il) (parts

by30- 19. 519. 52418 wei ght)
Conmponent Hi gh--1V-al V-al V-al V-al V-a (B)pressure
| ow-density pol yethylene (parts by-1515152010 wei ght)

Conmponent H gh-density-1ll-alll-alll-b-111-c

B RS LR e o
(41310000011 1981/ 1981 1980/ 2080/ 14 | Lems to be Uit
evaluation were carried out in the same manner as in
-Example 1, except that the ethylene/a-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
copolymer (II) was not used. The obtained results are
shown in Table 1. When the stretch ratio exceeds 6,
breaks are generated, and when the stretch ratio was set
at 6 or less, a 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 requirements of the
invention demonstrated that the stretchability was
excellent from the viewpoint that the tensile initial
nodulus (MD) was 500 Mega Pascal (MPé) or more, the
Elmendorf tear strength balance was 0.1 or more, the
transparency was excellent, and the maximum stretch ratio
was high. Among_these Examples, Examples 1 and 2 in
which the high-pressure polyethylene (C) and the high-
pressure lowhdensitylpolyethylene_(B) were contained
provided good results.

As compared with Examples, Comparative Example 1 in
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Ti mes668898 ratio Density Kg/ 7924925924919927 MFR

(190 O 9/10 M n0.921.82 0.57 1 0.74 0.5 Stretch

110110110110110 tenperature Thi ckness of
4028. 929. 323.327.3 filmHaze of film%3.8 5.9 2.1 2.8

2.0

which the component (B) was not contained proved that
practical applicability was poor, from the viewpoint that
the Elmendorf tear strength balance and the transparency
were deteriorated, as well as fhe 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—olefin copolymer (ITI) was not
contained, the tenéile 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,




1.5 d 0oss%677127120118145 Te

il e

initi

MDMPa5709701520156012801960 nodul us

TDMPa6508101130107( 1Ranlgen El nendor f

N1cnB8001360176015706001080 strength _
TDN ¢nb10018001550208017001190 Bal ance of

10. 0580. 761. 140. 750. 350. 91 tear

al

t ear

El mendorf -

Goodl Poor | GoodGoodGoodGood uni form ty Maxi mum

strength Stretch

Table 1
Polyethylene | Compara |Comparat Example | Example | Example | Example
-based resin tive ive 1 2 3 4
conmposition | example | example
1 2
Component Copolymer I-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 Ii-a - II-a II-a Ii-a II-a
(II)
{parts by 30 - 19.5 19.5 24 18
weight)
Component High- - 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 - III-a III-a III-b - III-¢
{C) polyethylene
{parts by - 20 20 20 - 30
weight)
Ratio by (I)/({z1) 70/30 65/0 70/30 70/30 70/30 70/30
weight
- (A} / (B} 100/0 81/19 81/1%9 81/19 80/20 86/14
Items to be Unit
measured
Stretch Times 6 6 8 8 2] 8
ratio
Density Kg/m’ 917 924 925 924 919 927
MFR (180°C) g/10 min{ 0.92 1.82 0.57 1 0.74 0.5
Stretch °c 110 110 110 i10 110 110
temperature
Thickness of o ©40.7 40 28.9 29.3 23.3 27.3
film
Haze of film % 3.8 5.9 2.1 2.8 2.0 1.5
Gloss % 96 77 127 120 118 145
Tensile MD MPa 570 970 1520 1560 1280 1960
initial
modulus
D MPa 650 810 1130 1070 860 1240
Elmendorf MDD 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 G6.75 .35 0.91
Elmendorf
tear
strength
Stretch Good Poor Good Good Good Good
uniformity
Max irmum  Times & 6 10 11 13 12
stretch
ratio
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stretch Tinmes6610111312 ratio 40 CLAIMS 1. A

pol yet hyl ene-based filmwhich'is a stretched film
obt ai ned by stretching a pol yethyl ene-based resin, 5
wherein (a-i) Emand Et, which represent the val ues

of El mendorf tear strength in the MD and TD
directions, respectively, as neasured in accordance
with ASTM D1922, satisfy the following formulas 1, 2
and 3: 20 5 Em[N'nj < 3000-¢Fofmula 1) 10 20 < Et
[NNmM < 3000 (Formula 2) 0.1 < (EmEt) < 3 (Formul a
3); (a-ii) the tensile initial nodulus (TM in the M
direction satisfies the following forrmula 4: 300 < TM
[ MPa] < 10000 (Formula 4); and 15 (a-iii) the

t hi cknkss s AR ¥ Wsnge borsest g s obdch disd & stretched

excellent in the stretch uniformty. 2. Aresin
cbipBspblaanedrbd stretchédgf &l pplywitkhlesenpatsesrédin,
foll ow ng conmponents (A) and (B) (the total 20 anpunt

of conplommmirs (A)i)arkh (B)d i ngyHkQe, Q@ﬁﬁaé@hﬁ/\ﬁik&hlgﬁglues

and has.a nelt flowrate in the range of 0.1 to

Kol Ch 5 vo 65 par PR VENER R hoh baaiiene,
respectively, as measured in accordance with ASTM D19z2,
satisfy the following formulas 1, 2 and 3: |

20 £ Em [N/m] < 3000 (Formula 1)

20 <= Et [N/m] < 3000 (Formula 2)

6.1 < (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-1ii) the thickness is in the range of 5 to 150 um,

- and is excellent in the stretch uniformity.

2. A resin composition for a stretched film, which
comprises the following compoﬁents (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 Kg/m3, and a density in the range of 898 to 960

Kg/m3:

{A) 5 to 95 parts by weight of a polyethylene‘
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41 conposition which conprise%tthe fol |l ow ng
conponents (1) and (Il1) (the total anount of (lI) and
(I'l) being 100 parts by weight), and has a nelt flow
rate in the range of 0.1 to 100 Kg/nB, and a density
in the range of 890 to 5 940 Kg/nB: (I) 5 to 95 parts
by wei ght of an ethylene/a-olefin copolyner obtained
by copol ynerizati on of ethylene and an a-olefin

havinpgs4 £ 8nldnhsahbeRRE9E s ?%Egﬁigfér%ngeégmp%hgﬁ%s (I)

rate in the range of 0.01 to

d |t of 86 Kg/ nd (11)

G5 10T BE GBRHR, FptaR blngrinerd orel felnd 100

co oggngr obt ned bé copol yneri zation of ethylene and
oP&f 'Rl H i\%?ng dt Bagoachebbni bevnsatahizhthasrange

nelt flowrate in the range of 1 to 100 g/10 m n and

aC8efisi t {0 1509 nKgfiw3r apne af dersity DEOLKg/ nBngandf (B0 to

5 to 50 parts by weight of a high-pressure | ow

de4ei Ky/mpdi yet hyl ene which has a nelt flowrate in the

range of O 1 to 100 Kg/n8, and a density in the range

o D) 930 JKOIHEe 20 S ARSI SATRASHLON K003 s

stretched filmwhich her “conpri ses a

t fI t
OIS T A ol Tt s 'r%cm@?@éea?@%d an
949 to. 98 ‘%!nB in an anount 42 .
o-olefin 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

(IT) 5 to 95 parts by weight of an ethylene/a-olefin
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 to 100 g/10 min and a density
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 Kg/m3, and a density in the range of

910 to 930 Kg/m3.

3. A resin composition for a stretched film which
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 baged on the total 100
parts by weight of the resin Conposition of claim?2.
4. A stretched filmformed fromthe resin 5
conposition of claim2 or 3.

of 5 to 50 parts by weight based on the total 100 parts

by weight of the resin composition of claim 2.

4, A stretched film formed from the resin

5 composition of claim 2 or 3.




