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1 i ' 22166845 POLYETHYLENE MULTI LAYERED FILM The present
invention relates to polyethylene nultilayered filns. Mre particularly, it
i's kpncerned wi th polyethylene nmultilayered filnms with regard to their

| owrt enperature sealability, seal stabilJity, Stlffne%%ilgg% erties,
anti - bl ock properties, and hi gh-speed ﬂ1|||ng perfor sui tabl e

as the sealant substrate fQr_a variet pack fil and nul ti -

| ayered films. Anpbng conve 'PHESF’E@N%% %ﬁ#aﬁk for pack- aging
in various application areas are t hose which are made of high-pressure

| ow density pol yet hyl ene, hi gh- density polyethyl ene, and |inear '

-Iom#den5|ty pol yet hyl ene based or ethylene-[err]-olefin copolyner. The |ast

one is now attracti ng att ention on account of its |ower pr oducti on cost

" than conventional high-pressure |owdensity polyeth- ylene and superi or

properties such as sealablllty (not affected by foreign elements present in
the seal area), p. e ngth Iy t, strength. It
‘" is expected to be uselgf é“es%g ¢ 1gxhbgté:rl.§§:%§f g% ﬁ?%%ta?%% g filng and

paCkag'ng'ﬂddﬁtllayered films. More particularly, it is concerned
with polyethylene multilayered films with regard to their
low-temperature sealability, seal stability, stiffness,
slip properties, anti-block properties, and high-speed

N\ : filling performance, to be suitable as the sealant
substrate for a variety ofnbackaging filﬁs and multi-

- layered films.

Among conventional polyethylene films used for pack-
'eging,in various application areas are those which are
. made ofehigh-pressure low-density polyethylene, high-
density polyethylene, and linear low-density poiyethylene
based on ethylene~a-olefin copolymer. The last one is now
N _'_He attracting attention on account_of its lower production
cost than conventional highfpressure low-density polyeth-
ylene and superior properties such as sealability (not
affected by foreign -elements present in the seal area),
Ihot-tack'properties, tear strength, and impact strength.
It is expected to be used }as a sealant substrate for multilayered

films and packaging film .



ﬁ Al t hough pol yethyl ene filnms for packaging are required.-to.have good

| handl ing properties for lanination, printing, bag-making, and high- speed -
“filling performance, the above- mentioned filmmade of I|inear | ow-density xJ
ethylene-[err]-ol efi.n copolynmer al one dogs not necessarily neet these

' requirements..: Thus there has been a demand for a filmwhich is superlor

I n Iomftenperature sealabl y seal stablllty stiffness,. slip

properties, and ant®l IB‘PBQR| R ﬁFGBéfllFPGsfl ng, foL PAGKAGINGAEE there has
' been proposed of co |t|0ns and . fil wever, none of
e B oPosed Penied ke bhvel S Mo T Be T, A b sadln,

| exanpl e, Japanese Pat ent, Lai d-open Nos 4145/ 198 55045/19 5 and
Japanese Pat erRE B REat PRF~ NSS%QfHSSfPng?'gHI’?PF ée%g' ANty

E?K‘Q?Zﬁé’ Eépﬁf%}h%“*'ai‘??-%%&%g% 'fl&%fﬂ%dé”‘éfl Tty 33%*“94%& 199 2ng
ncor porat od Wi LfRERE0eIDUBRTNRE HinpboRd RS deSpipER Iy "

tg'ﬁgoggg ”O:}'O; ‘mee S 2ragii 2eneht 5985 Tﬁ'u%c kRe%e? Ha?S B B Wdhd il for

a film which is superior in low-temperature,sealability,
-seal:stabiiity;-et;ffness,.slip properties, and anti-
‘blocking prpéerties-uu

To meet this demand, there has been proposed a
varietyeoff¢Ompositioﬁ§fand”films; Howe§er;'none of them
satisﬁies-fequirementsgfo; the abo?e—mentioned pfODertieSr#-

For example, Japanése Patent Laid~open Nos. _
'34145/1982 and 55045/1985 and Japanese Patent Publication
No. 10532/1987"disclese a resin composition. compoSed'of‘an
ethylene—a-olefln copolymer and a low-crystalllne ethylene'
: copolymer hav:Lng a densu:y not higher than 0.905 g/cm, and
Japanese*Patent Laldfopen No. 109543/1984 dlscloses a
'resin compdéitipn incorporated with ethylene-vinyl acetate
copolymer. |

Japanese Patent Laid-open Nos. 59943/1982eand
3654971985 dlsclose a resin comp031t10n composed of a
hlgh-den31ty ethylene-a—olefln copolymer and a low-den31ty

ethylenefa-olef:m _copolymer. These compositions provide a



hi gh-densisty et hyl ene-[err]-olefin copolymer and a | owdensity
_eth lene-[err]-olefin copolymer. These conpositions provide a 3film.
Ywhi &y has inproved heat-seal ability but is rather poor in stiffness,
anti’- bl ocking properties, and slip properties. Japanese Patent Lai d-open
No. 85946/ 1985 discloses a nmultilayered filmformed by lamnating fil ns
whi ch are nade of the sane kind of |oddensity ethylene-[err]-olefin
- copolymer. --This nultilayered filmhas inproved transpar- ency, inpact
‘resi stance, ﬁhamteb@cbthéﬁgnnpyevedth@@&wsqalahmﬂitwrh%t tearaherty.
Japanese Patent Laid-open No. 160147/1983 discloses a nultilayered film
conpased of BﬂoﬁpbérSF&§§Pe§FreFﬁ&PéﬁéﬁF&%ﬂgwﬂﬁﬁﬁﬁFﬁkﬁﬁﬂy%ﬁﬁ P ng a
density of 0.91- /[err] an |nterned|ate | ayer of high- pressure
1 owdensity BBP?%FE}F% “and a Iomer | ayer of

Thi % multi | ayer od) %b?ﬂ%%%‘%%g?nrﬂ BRicbemain A0 G0 (91591485 3 obi em

ggﬁ;gf;feﬁnbfyl LB A RYERbLCRIR 26ERCH BY &am%a%vg %00 s Gy 414 aver ed

made of the same kind of low-density ethylene-a-olefin
copolymer. This multilayered film has improved transpar—
ency,.inpact resistance, and tear strength but is not
L 'improved.in heat-sealabilitg. ' Japenese Patent Laid-open
| | No. 160147/1983 discloses a multilayered film composed of
an upper layer of ethylene-ua-olefin copolymerlhayino a |
density of 0.91-6.93 g/cm®, an intermediate layer of high-
pressure low-density polyethylene, - and'a lower layer
of etnylene—a-olefin copolymer he#ing a density of
0.92;0.94.g/cm’. This multilayered film is poor in low-
: temperature sealability. | |
: The problem addressed by the invention is aocordingly
._the provision of a multilayered polyolefin £ilm which is
generally improved with regard to low-temperature
.sealability, seal stability, stiffness, slip properties,
anti-block properties, handling properties, and high-speed

filling performance.

In an effort to develop the polyethylene multilayered
film hav1ng the above—mentioned superior characteristic

properties, the present inventors carried out a series of



generally inproved with regard to IOMFtenperature seal ability, seal -
stability, stiffness, slip properties, anti-block properties,. handling e
properties, and high-speed filling performance. In an effort to devel op tX
pol yethyl ene nultilayered film having the above-nentioned superi or .
characteristic properties, the present invenjors carried out a series of

4 researches,

which led to the finding that the above-. mentioned problem

may be sol ved byreseadhdsly aitelbh | 16a CEFPERe £ Ohdling thser thandbaweopt i onal |
internediate |ayer, the first layer being nmade of -a specific 5 conposition

conposed of two ndrmdonEd etobbam-may| bé i solved| pyeasmubtilaperadi €idatio
or a specific copolymer conposed of ethylene .units and [err]-olefin units,
bot h havi ng specdnipostahof 60 lagesscand anyeptienal intiermediatpecific
et hyl ene-a-ol efin copol yner, and the 10 internediate |ayer being nade of
a specific ethy@axﬁqxﬂ§hﬁﬁfi#§%x#QN%@I934%@ radenefon §P§9#§é§ a

polyethylen% mul'tilayered film conprisin
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compos tion compos d of gwo kinds cf ethylene-a-olefin '
copolymers in a specific ratio or a specific copolymer-
composed of ethylene units and a-olefin units, both

.having specific densities, the second layer being made of

a specific ethylene—a—olefin copolymer, and the

intermediate layer being ‘made’ of“a specific ethylene- &J'

.Polymer. 7[. g {lh*‘::;_-7 RS ."' '
Acoordinglyv“ths invention provides a polyethylene

multilayered £ilm comprising .

_(A) a first layer made of

(i) an ethylene - C4 20 a-olefin copolymer having a

density of o 890 - 0. 9109/cm3 or

(ii) a composition of (a) 60 95% by weight of ethylene -
C4_20-a-olefin copolymer having a density of 0.891 - .
0. 9259/cm3 and (b) 40-5% by weight of low—crystalline QJ
ethylene - Ca3. 12 a-olefin copolymer having a density of |
0. 860 - O. 890g/cm3' and t

. (B) a second layer made of an ethylene - C3.20 a-olefin _
copolymer having a density of 0. 915 - 0. 9609/cm3

) BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 are sectional,views of a polyethylene _

multilayered film pertaining to the present inven-



(A a first layer made of 15 (i) an'ethylene - [err] a-olefin copolyner
‘having a density of 0.890 - 0.910g/[err].or (ii) a conposition of (a)
gﬁo-gggbby wei ght of ethylene - [err]-olefin copolyner having a density of
0.891 - 0.925¢g/cnB and (b) 40-5% by wei ght of |lowcrystalline 20 et hyl ene
- [err] a-olefin copolyner having a densgty of 0.860 - 0.890¢g/[err]; and
(B) a second |ayer nmade of an ethylene -"[err] a-olefin copolyner having a
density of 0.0i6n: 01A60héciRguBRisiFtheStlefletdetideOmufidr RAVYNGS 28nd 3
Figs. 1 and 2 are sectional views of a polyethylene nmultilayered film
pertai ni ng t odeheterthenlayaveA, thes layer B,n anse theguayer tGe resSReence
numerals 1, 2, and 3 denote the layer A the layer B, and the layer C
respec- tivelyiveESCRI PTI ON OF PREFERRED FEATURES AND SPECI FI C EMBODI MENTS

firer 1ayer ( if%mtx'éﬁm@ Bt EiE A PR DBl S YR CEp OB EER TS g
a specific : In embodiments of the invention, the polyethylene
multilayered film has a first layer (A) which is made of
a speCific composition or copolymer héving a specific
density.
The speéific-composition is composed of (é).a copo-
\f) lymer of ethylene and one or more than one a-olefin with.
4-20 carbon atoms, preferably 4-12 carbon atoms, having a
"density of 0.891-0.925 g/cm’, preferably 0.895-0.920 g/cm’,
and (b) é low-crystalline copolymer of ethylene and one or
. more than one 0-olefin with 3-12 carbon atoms, preferably
4-10 carbon atoms,:having a density of 0;860—6.890 g/cm?,
preferably. 0.870-0.890 g/cm’. |
- If the copolymer (a) has a density lower than 0.891
g/cm?®, the resulting multllayered film has a low stlffness
W, : and a low heat-seal strength and is liable to blocking.
If it has.a density higher than 0.925 g/cmf, theurésulting
multiléyered film tends to be poor in low-temperature |
- sealability and impaCEIStrengtha
The copolymer (a) should have a melt index of 1-50
~ g/10 min, preferably 2-30 g/10 min. With a melt index

lower than 1 g/10 min, the copolymer has an excessively -



; density. The specific conposition is conposed of (a) a.copo- Iyﬁer of

;: et hyl ene and one or nore than one [err]-olefin with 4-20 carbon atons,

- a |l ow heat - sealda

v preferably 4-12 carbon atoms, having a density of 0.891-0.925 g/cn8B, ;2’
preferably 0.895-0.920 g/[err] and. (b) a lowcrystalline copolyner of *

ethyl ene and one or nore than one [err]g olefin with 3-12 carbon atons,

preferably 4-10 carbon atons, having a denS|ty of 0.860-0.890 g/[err],

preferabl y Ohgh-8e380viscosity whicke has@n radverse heffectiensi thel over

"~ than 0.891 g/[errL the resulting nultilayered filmhas a | ow stiffness and
ﬂ-éﬂgﬂh ofndhes filirg dayem| ki ng¥ith armedt indexsity

' higher than 0,925 g/[err], the resultlng nmulti] ayered filmtends {o be poor

. in | owtenpehdgheE § 190 igAL O i n e R@rﬂ{%" hag Eﬁpﬁ?‘&'ﬁﬁ?ll’ﬁi

'shoul d h I d f ,1-50.g/ 10 bl _ h
el ¢ 1 ndox PBVBRLEN TR SEAPLEY i hmeﬁ et lefrst doncebely
high melt vi sc;al WA CQ}#;%?‘ a rse ef f&ﬁt ogn&hehgnk_gggﬂ:ﬁﬁ of the

first |ayer P®&
multilayered film is poor 1n_mechanical strength.

-,

The copolymer (a) is obtained by polymer isation of ethylene
and a-olefin as a cmmnum@f. Examples-of_:hé a-olefin include
~butene-1l, pentene-1, hexene-l,{hep_tene-l, oCtene-l;
nonenée-1, decene-1, dodecenevl,-tetradecene-l, L '. ; KJ
..octadecene-li 4emethy1-pentene-1,-4+mgthyl-hexeneél, and
- 4“4—dimethy1-pehtene-1. They'may.be=used alohe or in
'comblnatlon with one another. 'Preferable-among them are
those having 4-12 carbon atoms, partlcularly octene-1.
If the low-crystalline copolymer (b) has a:den31ty
lower than 0.860 g/émﬂ the resulting multjlayered film has
a low'stiffnesSJand.a low heat-seal strength and is liable
to blockKing. If it_hﬁs a denSityshigher_than 0.890 g/cm?,
the=resuiting multilayered film tends to be poor in low- QJ
temperature sealability.
. The low-crystalline copolyﬁer-(b) should ‘have a
degree of crystalllnlty not higher than, 402 so. that the
resultlng multllayered £ilm has 1mproved low-temperature
'sealablllty; In addition, Lt;should have a melt index of

 0.5-50 g/10 min, preferably 1-20 g/10 min. . With a melt



hi gher than.50 g/ 10 min, the copol ymer has an excessively |ow melt
viscosity which has an adverse effect on the noldability of the first |ayer
(A, and the resulting nultilayered filmis poor in mechanical strength.
The copol yner (a) is obtained by polynerisation of ethylene and a-olefin as
a conononer. Exanples of the [err]-olefin include -butene-1, pentene 1,
hexene- 1, heptene |, octene-1, nonene-4i, decene-1, dodecene-1,

t etradecene-1, oct adecene-1 4- met hyl - pent ene-1, 4-nethyl-hexene-1, and .
4,4-dinethyiaoextbouet.thihey Sag/Ré odead amﬁnee@uhudngommutihayenadrlone
anot her.  Preferable anong them are those having 4-12 carbon atons, :

particul ar| §ilmtdeesinotf have ﬂvnfeﬁygtdbMﬂﬁ?MRﬂmﬂQPnﬁ'&ﬁﬂﬂahﬁikixknwlty

|l ower than 0.860 g/[err] the resulting multiayered filmhas a | ow stiffness
and a | ow h@ithsaamedtr dnder highes ﬁ?@m 80 /8100 &dimg the fresultdng
density hlgher than 0.890 g/[err], the resulting nultilayered filmtends to
be poor in Mektilawpeest ﬁ#gmséél Boon AR antd bdpck pRopantieT AM yner (b)

shoul d "have a degree of crﬁI gsllnlty not hi'gher than.. 40 so. that the
resul ti ng nPEPRRYERLISEEPRELSs i nproved IOMFtenperature sealability. In

o0 W nobhe, BRYE1 I "% Heataid b o A RIS Y 120
'ethylene and ac-olefin as a comonomer. Examples of the
-olefin 1nc1ude propylene butene 1, pentene-1, hexene-l
heptene-~l, octene~1l,nonene- 1 decene 1, dodecene 1 4-methy1-
pentene-1, 4-methy1 hexene 1, and 4 4-dimethy1 -pentene-1.
'Thej may.be used alone or in combination wiqh one another.
Preferable among them are thoée having.4-10 carbon atoms,
particularly butene-1 | |
Accordlng to the present xnventlon, the components
(a) and (b) should be mlxed at a ratlo of 60-95 wt% to
"40-5 wt$, preferably 64-92 wt% to 36 8 wt%. Component
(b) provides for an improvement.in low-temperature
sealability,'and if.less than 5.wt% is used_this particular
‘ -_1mprovement is not 51gn1f1cant With nbre than 40 wt% of the
component (b), the resulting multllayered film is liable
to blocklng and poor in mechanlcal strength g

Alternatively, the layer (A) may be made of a

' copolymer of ethvlene and ubolefln



7 i-ndex lower than 0.5 g/10 mn, the resulting nultilayered fil m does-.not
have inproved | owtenperature sealablllty Wth a nmelt index higher than 50 .
g/ 10 nin, the resulting nultilayered filmis poor in anti-block propertiesag.
and mechani cal strength. The copolyner (b) is obtained by polynerization. of
ethyl ene and a-olefin as a compnoner. Exanpl®s of the [err]-olefin include -
propyl ene, butene-1, pentene-1, hexene-1, heptene-1,

oct ene- | nonendavifig Az20 cREkeR Rtams, nEFﬁﬁPraPéNt 4nd 21 carbon atoms,

 4-net hyl - hexene-1,: ‘and 4 i met hy 1. They may be used alone or in
| ’onbinatlon\MHQYtﬂEa%uﬁﬁ¢§&tYF?€fé §§ agﬁﬂggfﬁﬁh1aPée€ B§Q ¥aving 4-10

]

| carbon atons y butgne-1 Accordlng to the present invention, the

] conponent s (a)doﬁ#'((g‘)ﬁ(k Pbe nixed at a ratio of 60-95 wt%to 40-5 w %

oot or 2l g g Ve HR8! S bR ¥ s o5, ¢ AR
particu s fi’%Zr'%‘*%%h#fﬂ#"*uf#?f%%%?@kﬂﬁmﬁ.a?re AT
%poor in ”EChaQJW“héﬁffsegf strength’ and is llable to blocklng. 1f 1t
l | has a dens1ty hrgher than 0. 910 g/cm, the resultlng multi-
1ayered fllm tends to be poor 1n low—temperature seal-
abillty and 1mpact strength. | _' | _ ‘
The copolymer should have a melt 1ndex of 1 50 g/lO N\
mln, preferably 2 30 g/lO mln. Wlth a melt 1ndex lower |
than 1 g/10 mln, the copolymer has an exce331vely high
melt v1sc051ty Wthh has an adverse effect on the mold—'
 ability of the flrst layer (A) Wlth a melt 1ndex higher.
hthan 50 g/10 mln, the copolymer has an excess;vely low
'-melt v1scos1ty whlch has an adverse effect on the mold-

ability of the flrst 1ayer (A), and the resultlng multl-

'1ayered fllm is poor 1n mechan1ca1 strength.

The copolymer is obtained by polymerization of ethylene \/
and a-olefin as a comonomer. Examples of the a-olefin include
those enumerated in the explanation for the copolymer (a) above.
Preferable among them are those hav1ng 4 -12 carbon atoms,

partlcularly OCtene 1 :



Alternathyelyf the |l ayer (A) may be nade of a copolyher of ethyl ene and

“Terr]-olefin 8 having 4-20 carbon atons, preferably 4-12 carbon atons,

Tt

hdepg.a density of 0.890-0.910 g/[err] preferably 0.895-0.910 g/[err]. If
t he“copol yner has a density |ower than 0.890 g/[err] the resulting

mul tilayered filmhas a |ow stiffness an® a | ow heat-seal strength and is
|iable to pblocking. If it hi gher than 0.910 g/[err], the

) AL O _ f}as a densit
“resul ting#mul ti- FThgeseaond| 'kayendd Bl o sheulsbbeg madevafepapaaificeal -

" ——

. adverse effe¥t

" index higher_than 50 g/10,nin, _the I r has ,an excessjyely | ow nelt
s o paTiRa 08 deags By cor BT 91820, SRR o dmis "REFERERBYF e fi 1ot

abi'lity and ifipact strength. The copol yner should have a nelt index of 1-50
g/ 10.m n, prefopeymer2- 3®0fy/ 1ethylendV tanda nmedt-iolegiaower than 1 g/ 10
mn, the copo[zner has an excessively high nelt viscosity which has an

Bn3thR earhonagrrmey BreffcaplysS31ld Sarbon ahgmsy a nelt

| ayer (A, 88995330[§§g|&}gﬂaﬁv|ti--|ayered fy]nlls poor in nmechani cal

st rengt h.

If the copolymer has a density lower than 0.915 g/cm%
the resulting multilayered film has.a low stiffness and is
liable to blocking. - If it has a density higher than 0.960

'_'glém?, the_resulting multilayeréd film tends to be poor in
W, - .- impact strength and clarity..

.Thé'copolymer should have a melt index of 0.5-30 g/10
min, preferably 1-20 g/10 min. With a melt index lower
than 0.5 g/IO.min,”the copolymer has an excessively.high'
melt viscosity which has an adverse_effect on the mbld-

"ability of the second layer (B). With a melt index higher
‘than 30 g/10 min, the c9polymer.has an excessively low
melt viscosity whiCh has an adverse effect on the mold-

ability of the second layer (B), and the resultihg multi-

W, ~  layered film .is poor in mechanicai strength.

The copolymer is obtained by polymerization of ethylene
Hand'u-blefin'asa comonomer. Examples of the a-olefin include
propylen_e,butene"—l . pentene—i , hexene-1l, heptene-i, octene-1 s
nonene-1, decené-t; dﬁdecene-l, tetfadecene-l,
octadecene—l; 4-methyl-pentene-1, 4-methyl-hexene-1, and

4,4-dimethyl-pentene-1. They may be used alone or in



The copol yner is obtai ned byspolynerization of ethylene and.a-olefin as a
conononer. Exanples of the a-olefin include those enunerated.in the

expl anation for the copolyner (a) above. Preferable anong them are those , ™.
havi ng 4-12 carbon atons, particularly. octene:-1. 9 The second l-ayer (QFJ?

| shoul d. be made of a specific copol yner ofl0 ethylene and a - olefin

0. ols-0 960" GRomETARerE disT hel AndFhge! o PeteTRp16nantlnnehen: are

d ty | 915 . / t.h | t L1 d h I

CtiTfnbss andCPOH RAYR %elo%mrgb&r (45hde 9k bt B Brbpvleleo a0

fg/[err] t he r%%%'“%mélx}dloa%ﬂrfeg .|Imtends to be poor ininpact streng_t_h
shoul” e

and clarity. copdlyner _ ave a-melt index-of 0.5-30 9/10.m n,
preferably 1-20 g/ 10 min,, Wth a melt index | ower . th&if 0,5 g/ 10 mn; the--
copol yner has an excedBidi€Egrantyaspaats Qfé%'@sm‘&ﬁnﬁmfbhth% hilavegede

ﬁ:‘fgﬁg on the ef9hfl ma3P e tébnﬁioéé@“‘éﬁcﬂf@' af¥Pesaba: £YE5E ias}EB:t (h')d%?ﬁd BN

second layer (B), or may be composed of the first layer'

(A), the second layer (B), and an 1ntermed;ate layer (C).
The intermediate layer (C) is made~of-a,high-§ressu:e'
| polyethylene or a copolymer of é;hyleneéand_diqlefin.with
3-20 carbon atoms, preferably 4~io_carbpn atgms,,haVing a - 'kﬁ_
density of 0.900-0.940 g/cm’, preferably 0.910-0.935 g/cm’. -
. If the ethylene copolymer for:the inﬁermédiate layer -
(C) has a dehéity lower than 0;90019/cmﬂ.the intérmediaté .
layer (C) has.a low stiffness and the :esulging multi-
| layered film tends to be less_stiff;':With_a density
.higher than 0.940 g/cm?®, the'resulting,muitilayered~film _
tends to be podr ih méchanical-strengthi particularly
impact strength. _ :
This ethylene copolymer Should héve é-melt index of . U
. 0.5-50 g/10 min, preferably 1-20 g/10 min. _With a melt |
index lower.than.O.S g/10 min, the copblymer.haSgan exces-
- sively high melt wviscosity which has,an_advérse'effect on

the moldability. With a melt index highe:-than 50 g/10



than 30 g/ 10 m'n, the copolyner has an excessively low nelt viscosity which
has an advérse effect on the nol d- ability of the second |ayer (B), and the
£e9ult|ng multi- layered filmis poor in mechanical strength. The copol yner
i s Obfai ned by pol ymeri zation of ‘ethylene and a- ol efin asa conononer.
Exanpl es. of the a-olef in include propyl*nebutene-1, pentene-1, hexene-1,
hept ene-1, octene-1, nonene-1, decene-1, dodecene-1, tetradecene-1,

oct adecene- L, mfin)rethe| copolgmnerinad- ant bxceseivedyl loWntelt viscosity
4, 4-di net iyl - pentene-1. ~ They nay be used al one or in 10 conbi nation

with one/anotmic-h Fasf anahtivezseng fifeetn ane thieosw laabiing ty3-arizi arédon
atons, particularly propyl ene, butene-1, and octene-1. In different aspects
of the i nventresnltirgmoiutilayered 1fu.D.m| msyplwrco.rmmamham.ctaie stfmerayth d
fbrét | ayer- (A) and second layer (B), or nay be conposed of the first | ayer
(A), the second | abke iBtermediate AnyexrediCit sayaper made ofhdlentabonstt at e
layer (C) is nmade of a high-pressure polyethyl ene or a copol ymer of

et hyl ene and neationedf hhghrpregsagec podyetivdene mrefetiutigneramlefon

atons, , . having a
copolymer or a mixture thereof. The a-olefin as a

comonomer of the copolymer includes, for examplé,'propy-
lene, butene-1, pentene-1, hexene-1, heptene-1, octene-l;
nonene-1, decene-1, dodecene-1, tetradecene-1,
\*/- ©  octadecene-1l, 4-methyl-pentene-1l, 4-methyl-hexene-1, and
' 4,4-dimethyl-pentene-1. They may bé used alone or in
- combination with one another. -Preferable among them are
thoée having 4-10 carbon atoms; particularly butene-1 and
" octene-1. |
The first layer (A) of the multilayered film of the
preseht.invention is made of an ethylene-a-olefin copo-
' lymer as hehtioned above. This copolymer can be producéd.
by polymérizing ethylené_and an a;oléfin in a pfoper ratio
U that gives a desired density, by the so-called medium- or
' low-pressure process. The polymerization may be performed
by the aid of a chain transfer agent, whose kind and
amount are properly selected according to the desired melt
index. The polymerization may be accomplished by slurry
polymefization; gas-éhése polymérizatioh, or solution

‘polymerization.



density of 0.900-0.940 g/[err] preferably 0.910-0.935 g/[err] If the

et hyl ene copol ynmer for the internmediate |ayer (C) has a density | ower than
0.900 g/cnB, the internediate layer (C) has a low stiffness and,the _‘ﬁ
resulting nulti- layered filmtends to be less stiff. Wth a denS|ty"-N5f
hi gher than 0.940 g/[err] the resultingln;illayered filmtends to be poor'
I n mechani cal strength partlcularly I mpa strength. This ethyl ene

T h e "l eBba ' e OlS, 208" e DnbingliRR Altel 8 /10
exces- sively d¥ aihdrehl1vipapsisd #inho ?athé”pég%éh%? iﬁ@Eﬁ%&ﬁﬂn\ alriae -

nmol dability. Wth a nelt iIndex higher than 50 , 1§ copolyner
has an excessimgde/ ép%ﬁeéthyléﬁesawwbmhcbgalgmeedasr mentibaela on the:

nol dabi ity and the resulting nutilayered filmis poor in nmechanical

strength. The dbdwsedieie copolynéy way be wmde by the meadem-Toat lwwad o
hi gh- pressure pol yethyl ene or ethylene-[err]-olefin copolymer or a mixture -

t hereof . The [pregswiefprocsss thabnemplops ahtransdtionrmemauudaxanyst
exanpl e, propy- |ene, butene-1, pentene-1, hexene-1l, heptene-1, octene-1,
: or by the highppressure process as mentioned above.
Moreover, “th& high pressure polyethylene for the
intermediate layer (C) may be made by the" radical
polymerisation of ethylene under a high pressure. ’
10 :-i. The multilayered film: of the present invention is ff v/
i composed of two or three layers:whose. thicknesses are “
f-preferably aszfollows. The.first_layeri(A) and the second'
:_La;er (B) should have thicknesses whose ratio is in “the
'ranpe of 2:98 to 50:50, preferably 3:97 to 40560. Where
_15-' the three layers (A), (B) and (C). are present, the ratio
of the thickness of film’(c) to the total thickness of
the layers.(A)-and (B).is preferably fromu96=4-to_20:80..“
In particular, the thickness ratios for (A):(C):(B) may
'be in the range of 2:96:2 to 40:20:40, preferably 3:94: 3 J
ZQ. to 30: 40 30 1if the first 1ayer (A) and the second layer
~ (B) have the same thickness. The multilayered £ilm
_should have a total thickness of 10-300 pm, pr_efeiabl} :
20-200 pm, and most desirably 30-150 pm. - _ _ |
The multilayered £ilms presently described may be
| 25 produced by any process, such as tubuiarsfilm process and.
| T-die film process, which_are in common use for.the

production of conventional multiiayered film. These .



L .

nonene- 1,; decene-1, dodecene-1, tetradecene-1, octadecene-1, '

4=xet hyl - pent ene= 1, 4-nethyl-hexene-1, and 4, 4-di methyl -pentene-1. They
may be used alone or in conmbination with one another. Preferable anmong them
afé‘those-having 4-10 carbon atons, particularly butene-1 and octene-1. The
first layer (A of the nultilayered filmd3f the present invention is nade

f hyl - -ol efi -e L ' d,ab . Thi
can' e prodREACSoHEI DR, Pel RBSEi R BRE" At ant Spavt FEBPEERY RS Sy

1 ow proseur b SELET 668 BEPSHEFeachely Smi ol anC AN Ronng 0 of

D o hpORfrkor LR PSRN e HERASE 3R Bk eecr 0

oLV ool SRS OUCSF, RELYEBCLIAY. gpeedh Sl maYRAl Lon, | 12

LL In{ni 31;-] e.fj 'he PESSESE hAYCBMpPByhCcHRIE 2613N s§lshEhENe1d- el idasePRyE YTBr as

-chill roll system, cooling should be carried out such that
' the second layer (B) comes inté_contact with the chill
roll. |
‘The cooling temperature is. usually in the.rénge of

&,/ - 20-80°C, preferably 30470’C. With a cpoling temperature
lower than 20°C, the resulting multilayered film has a low
stiffness and is poor in handliﬁg properties. . With a

| cooling temperature higher than 80°C, the resulting multi- |
-1ayered film is poor in film-forming-propefties and £ilm
appearance. |

The multilayered film of the present invention may
contain, in any one layer or all the layers, a variety of
additives_which are commonly used for polyethylenelfilm,

: according to need. .The additives include an antioxidant,
light stabilizer, heat stabilizer, anti-ﬁlocking-agént,
.siip-agent, catalyst deactivétor_(chlorine absorber),
anti-fogging agent, and anti-static agent. |

Among the antiQxidahts may_be_mentioned phenol-based
ones and phosphorus-based ones. They should preferably be

used in combination. Examples of the phenol-based anti-



- above. This copolynmer nay be nade by the nedium or low 5. pressure
process that enploys a transition netal catalyst or by the hlgh pressure
process as nentioned above. Moreover the high pressure polyethylene for thg

i nternedi at e | ayer (C) may be nmde by the radical pol ynerisation. of - ‘“’
et hyl ene under a high pressure: 10 - ThQ4nuIt|Iayered f|In1of t he

EiZ?ZP%bI EVSQ%’%??%&;;C"%@# 2o 55“ e St RBEnd e ?%%siﬁg?.{ﬁ |

' : SQn

307 o Zo;”féés?fv%‘;;f?% fmm-%—hw (I 14oah il ?a%g&éﬁééimy

layer o (M) and 1) SARECP CARS Pt SR o F G EAITRRetal

. thickness rati pg-§ yiék_ﬁc%u ghgﬁﬂhyggﬂ'hJJEté&EEﬁiﬂﬁ-i?9652-a _40 20: 40,
t

" preferably 3:94: 3 to 30: 4 he first |ayer ( and the second

layer (B) havey 1samen a nyl) dridew e(etr ahaksmoubd ade B
total thickness %? 10- 30 err prgfe?ggFﬁ'Zo 200 pn]éand nost de5|rabI§

30-150 pm . Thecibh+Geiiger €drbi.hys auesaniobite@+neeyng-bebibylphendased
- by any process, such as tubular filmprocess-and T-die film process, which
are in conmmon mee:éblsuhetpwdéueﬁaﬂx3ﬁ,Eﬁﬂdmﬁnfhutwlﬁifthkdyexgphény&n-
These propionate]methane ("Irganox 1010% made by Clbane;gy_'\
Cor@;); 4,4'-butYiidenebis(36methylfG-t-butylphenol),
Z,Z?Qmethylenébis(ArethYIbGFt-butylphené}). N!N*—hexa-h _ QJ
methylenebis(3;Sedi-tfbutyl-4rhydroxyhydxgcinngidg)'
{"Irganox 1098* made by Ciba-Geigy Corp.), frigﬁhgignqj._
glycolbis[3f(3'—t+butyl-5'fmethy1?4-hyd:oxyphgg§;)P
propionate],_and a:mixtufe'bf-bis(éthyl 3,5-di-t-butyl-
4—hyd£6xysulfonate) calcium énd PE wax (lil-by_weiéht) |

("Irganox 1425WL" made by Ciba-Geigy Corp.) .
(N.B. "Irganox" is a registered trade mark of Ciba-Geigy).
| Exafiples of the phosphbfhs-baSed'antioxidants include
dlstearyl pentaerythrltol dlphosphlte (“Markpep-a“'made by *u)
Adeka-Argus Corp ). tetrakls(Z 4-d1-t-butylphenyl),~ |
-4,4'-blphenylenedzphosphlte ("Sandostab-P-EPQ“ made by
Sandoz Corp.}, 'tri""s'iiohy'lf:l'l.en'ylphoSphité, tris (2,4-di-t-
butylphenyl)phosphlte (“Mark 2112" Adeka-Argus Corp ),
'd1(2 4—d1-t-buty1phenyl)-pentaerYthr1t01 dlphosphlte



13 processes may be carried out at a resin tenperature of 200 to [err].
The.processes may. enpl oy an adequate cooling systemfor the enmergent film
- The tubular filmprocess may enploy an air cooling systemand the T-die
fih process may enploy a chill roll system In the case of chill rol
system cooling should be carried out sukh that the second | ayer (B) comes

range of [er\MBREPEPIBAS | BARe By AREXANTHY TR arine REREE: tHan
e e e AL BBy B L I L SR R g0 1
appearance.  TreREPEEr 0, el By Aokl Al (R O B Oy contain, in
iotd Tor palyet nyloee Hopk EEEI 1320 Sy RO IR AP0 EHBAE, Uoe an
anti oxi dant, fkbﬁh%aiti%@ﬂaité?r peh2dphendiid, 2¥ia e, tﬁ:?&ﬁﬁ‘ﬂlf@&!"or
‘hindered amine. The anti-blocking agent may be, for
example, natural silica, synthetic silica, zeolite, amor-
- phous silica, or diatomaceous_eérth, the last one being'
preféréble. The slip agent may be, for example, steary-
R : lamide, palmitylamide, oleamide, of_ erucamide. The cata-
lyst deactivator may be, for example, calcium stearate,
zinc stearate, magnesium stearaﬁe, or - hydrotalcite.
In thé case where the multilayered film of the.
present invention undergoes lamination or printing, it is
advantageous to perform sﬁrface treatment on the second
layer (B) by corona discharge or the like. The corona
discharge treatment'should be carried out with an electric
power not less than 20 W/m’/min, preferably not less than 25
W/m’/min. The surface treatment should be carried out such
~ that the surface of the second layer (B) has a wetting
index not. lower than 30 dy.ne/cm, pfeferably not lower than
:35 dyne/cm, and most desirably not lower than 38 dyne/cm.
The polyethylene multilayered films generally have a

construction as shown in Fig. ‘1 or Fig. 2, which'



slip agent, catalyst deactivator (chlorine absorber), anti-fogging agent,
and anti-static agent. Among the antioxidants may be nentioned phenol - based:

ones and phosphorus-based ones. They should preferably be used i.n =~ - A_Qn~”

conbi nation. Exanples of the phenol -based anti- ~ 14 OX|dants i ncl ude
2,6-di-t- butyI 4- et hyl phenol, tris- (36
- 5-di -t-butyl -4- hydroxybenzyl)lsocyanurate ("Irganox 3114" made by
. Gi ba- Gei gy Cage )secteionakevhewenebBbownsist Riig.6-1t -imitthatherfyIdquble-
j n-octadecyl-3- (3',5 -di-t- butyl-4'-hydroxyphenyl)pr.opi onate ("lrganox
- 11076" nade byl&)fﬁbﬁ %’F‘g?t@?pWPlch is. cpmppseds ofetthe msmﬂquqmem )1
xtetrakls[methylene 3-(3',5" -di-t-butyl-4"-hydroxyphenyl) -
| . pr opi onat el mEANfhiehg "$ecoRdxlapen (ﬁ'hdg by StPwa. d& Hidcord. iys that of
. 4,4 -butylidenebis(3-nethyl -6-t-butyl phenol,)
2,2" - nethyleﬁﬁi&kﬁr¥§¥ﬁ¥ %tFuBEPyﬁpHEﬁSP)15N°RNPQ§§Qa°f the first

T et St oy ol Pad DO AL Bl R R B Y

150 5t 7 AR SRR bl 3 T, A o,
(1:1 by wei 9lpae the first layer (a) 1 is sealed. '
It has been found that the polyethylene multilaver £ilms
: deScribed are generally Suoerior in'lbw-temperature séalébility, seal
 stability, étiffneSs, slip properties, ahtiébIOCk"proper~
ties;"handling properties, and'high-SPééd filling'perfbrm- -
ance. They may be suitable for e.q. packaglng fllm and lami- |
nate sealant substrate.
The invention will be described in more detail with
reference to the-foilowiﬁg”examples, which are not
" intended to-restricﬁ the scope of the invention.
| " In the examples, the £film samples are tested for
physicaf'pfOpértieﬁ in:the-foildﬁing manner.
(1) - Seal temperature (Idemitsu Method) - B _' U
| Two pieces of £ilm samples are sealed together, with

the first layer (A) facing each other, under 2 kg/cm® for 1

sec at varied témperatures; The seal :empératdré that
' gives a seal strength of 300 g/25 mm was measured using a

heat gradation tester made by Toyo_séiki Co., Ltd.



- ("lrganox,1425W" nade. by G ba-Geigy Corp.). (N B. "lrganox" is a

re |stered trade mark of C ba-Geigy). Exanples of the phosphorus-based

LanEéQX|dants jnclude distearyl pentaerythritol diphosphite ("Mrkpep-8"
' by Adeka- Argus Corp.), tetrakis(2, 4-di-t-butyl phenyl),

4, 4' - bi phenyl enedi phosphite ("Sandostab P—EPQ made by Sandoz Cbrp ),

tri snonyl phenyl phosphite, tris (2, 4-di- 9 but yl phenyl ) phosphite ("Mark

2112" Adeka- AegusFEiampimpadt( { IdemitisuMedHodny! ) - pentaerythrit ol
di phosphite 15 (" Markpep-24G' nade by Adeka- Argus Corp.), and bis(2,6-

; di-t-butyl - 4- net hiiepbangl) pdthaar Eillm timpabitp tegtiesr enadeVibk By SBeileile by
: Adeka- Argus Cbrp.). The light stabilizers may be those which are derived
. fromsalicyl &be, " bbdzophebhnéhetfhdiomangb«beﬂﬁgi3ﬁakgﬂcﬂﬂanﬂn&hban1ne.
: The anti-blocking agent may be. for exanple, natural 'silica, synthetic
" silica, zeol stsikangrheptiobeingl Acdncdy. di at omaceous earth, the |ast one
" being preferable. The slip agent nmay be, . for exanple, steary- |am de,
pal m tyl am dé3) ol PartdémpaFt erucani de. The cata- |yst deactivator may be,

" for exanple, calciumstearate,
. Measured according to ASTM D~1709A, with the height

being 66 cm and. the temperature being %20'C.

f4) Elmendorf tear strength and tensile modulus
Measured according to JIS Z-1702.

(5) Film:running performance
Unwinding,'wandefinq, and blocking.i
Rated according to the following criteria.
1:'Excelient, 2: Good, 3: Fair, 4: Poor

The £film sampleé were prepared from the raw material

resins shown in Table 1.
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.zinc stearate, nmgnesium stearate, or- hydrotalcite. In-the case where the

multilayered filmof the. present invention undergoes |am nation or ——

‘printing, it is advantageous to perform surfi@ce treatnent on the.second % i
1 L H . o o i t
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| ayer (B) by ch e AL o A oda e di scharge treatnment -
shoul d be carfried ectrfic pq ' than 20 W([err]/mn; -
preferably n t{ﬂ.-es _ atggl "RB |T¢ reat ment shoul d be
carried out o of] Sk |se (B) has a wetting
{index not |over t pr.€f er ail than 35 dyne/cm and
- jnost desirabl{y=To ! : Yl ene nultilayered
~ifilnms generalfly hg i on jas_sHow | orr Fig. 2, which
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"It has been found that.the pol yet hyl ene multilayer filns described are
genggally'superior in |owtenperature sealability, seal stability,

¢ st fness, slip properties, anti-block proper- ties, handling properties,
and\%Tgh-speed filling perform ance. They may be suitable for e.g.
packaging filmand | am - nate seal ant sifostrate. The invention will be
described i-n nore detail with reference to the foll ow ng exanples, which
are not intepgssiplaesrEstoi 6t andeldgcopadof the invention. 1n the. exanples,
the filmsanples are tested for physical properties in the follow ng
manner. (1) C&eparatiper BkamplesdiZnitisd,bitioh@)anBv® pi eces of fil m sanples
are sealed together, with the first layer (A) facing each other, under 2
kg/[err] for 1 seB 40-pumrtbhicketipordayered film wasl prepareat loye ddeat- gi ves
a seal strength of 300 g/25 mm was neasured using a heat gradation tester
made by Toyot®eskonCbrom| tle resins( 3homn Mabdealt. (ThenifiigstivBiawed)
Measured with a filminpact tester nade by Toyo Seiki Co., Ltd., with the
full range bédhgwds kgrefdaby 8h&0-mm extruder, and the second layer

{(B), by a 60-mm extruder. The two extrudates were
combined in a multimanifold T-die (800 mm wide) at 250°C.
The emergent multilayered film was cooled'by a chill roll
(at 40°C), with the second layér (B) in contact with the-
— chill roll. The ratio of the thickness of the first layer
(A) to the thickness of the secpnd layer (B) is 1:6. The
' second layer (B) uhderwent corona discharge treatment with
a power of 28 W/m’/min. The characteristic properties of
the multilayered film are shown in Table 2.
Examples 7 to 10, and 12 to 15, and
Comparative Examples 4,and 10 |
‘A 40-um thick thréeFlayered film was prepared by
coextrusion from the reéins shown.Table 2. The first:
W, _ léyer (A) ﬁaijormed by a 50-mm extruder, the second layer
| (B), by a 60-mm extruder,.and the intermediate layer (C),
by a 50-mm extruder. The three extrudates were cémbined
in a multimanifold T-die (800 mm wide) at 250°C. The
- emergent multilayered film was cooled by a chill roll (at
40°C), with the second layer (B) in cbntact With.the chiil

roll. The ratio of the thickness of the first layer (a),



striking head being 1 inch. (3) Dart inpact Measured according to ASTM
D-1709A, with the height being 66 cmand the tenperature being [err] (4) _. -
El mendorf tear strength and tensile nodul us Measured according to JIS A
Z-1702. (5) Filmrunning performance Unw ndi ng, wandering, and bIocklng“*’-'
Rated according to the following criteria.2: Excellent, 2: Good, 3: Fair,
~4: Poor The filmsanples were prepared fromthe ram/naterlal resi ns shown
“in Table 1. thes thdrakness 10f Bxkepintetmediatendayer 464 , Camgartate ve

Exanples 1 to 3,5t0 8 and 9 A 40-[err] thick two- Iayered filmwas pre ared _
by coex- thickness of the second layer (B) 1s 1:5:1..  The secon

layer (B) underwent corona dxscharge treatment with a
power_of 28-Whn/m;n. The characteristlc propertzes of the'

multilayered £ilm are-shown_ln.Table 2.
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(ii) a canposition.of .(a) 60-95% by wei ght of ethylene'*‘T?ﬁTT”?TTﬂ?ﬁﬁﬂT-~
copol yner having.a density of 0.891 - 0.925¢g/[err] and (

of 1(% Jowcrystalline ethylene - [err]-olefin co ﬁml mgﬁl
density of 0.860 - 0.890g/[err] and (B) a second:|ayer nhdé oft am

- [err]-olefin copolyner having a density £f 0.915 - 0.960g/[err]. 15

A pol yethylene nultilayered film-according to claim1, which further
conprises an. igtarmedi ate |ayer (C) interposed between said first layer (A)
and said second Tayer-(B), said internediate |ayer (C) being nade of

hi gh- pressure polyethyl ene and/ or an ethylene- [err] 20- olefin copolyner
having a density of 0.900-0.940 g/cnB. 3. A pol yethyl ene multil ayered

fil maccordi nglt o chapoilyethyleaemmiiltilayered: fdlini comprawgdng( A) i s nade -
of a conposition conposed of a copolyner (a) having a nelt index of 1 to 50
'g/ 10 mi n anda(Rdw- 8r fdrstt] Llayeropedenof 25 (b) having a nelt index of

0.5to 50 g/10 mn. 4. A polyethylene nmultilayered fil maccording to any
24 (1) an ethylene ~ C4_3p a-olefin copolymer having a

density of 0.890 - 0.910g/cm3, or
(ii) a composition of (a) 60-95% by weight of
. ethylene - C4_20 a-olefin copolymer having a density
of 0.891 - 0.925g/cm3 and (b) 40-5% by weight of
2 10 ~low-crysfallioe ethylene - C3.j;2 a-olefin copolymer
having a density of 0.860 - 0.890g/cm3;
and '
(B) a second layer made of an ethjlene - Cg.z2p a-olefin
copolymer having a denéity of 0.915 - 0.960g/cmS.

15 2.. A polyethylene multilayered film according to claim
1, which further comprises an intermediate layer (C)
intefposéd between said first layer (A) and said second
layer-(B), said intermediate layer (C) being made of
high-pressure polyefhylene and/or an ethylene-C3_3p a-

:,zoi'_olefin copolymer having a oensity of 0.900-0.940 g/cm3.
| 3. A polyethylene multilayered film according to claim
1l or claim 2, wherein the first layer (A) is made of a
: composition composed of é copolymer (a) having a melt
index of 1 to 50 g/10 min and a low-crystaliine-copolyﬁer
.25- (b) having a melt index of 0.5 to 50 g/10 min.

- 4, A polyethylene multilayered film according to any



1ﬂﬂ?7ﬂr7ﬂ7§7;;ifﬂﬂﬂfand 3 wherein said first |ayer (A) I s nmade ofza
e g

ed. of a copolyner (a) containing ethylene units and A

uni*t stant 5. butene-1 units. 5. A pol yethylene nultilayered film as
clainmed in cLa|n11 or 2, wherein saird first ggyer (A is made of a

copol yner cont ai

ning ethylene units and octene-1 units and having a nelt

i'ndex of 1-50 g/dRenbs. ciBimsbl, 2Aahd @ adreedn$did FirsAdfed ) is
precedi ng clains, wherein said second |ayer (B) is nade of a copol yner

cont ai ni ng et hyl

madeuoft a eonippsditybanecomnposed bft @necpalymiex (&) oct ene- |

units and having a nelt index of 0.5- 30 g/10 min. 15. 7. A polyethyl ene

filmaccording t

countainiagoethylevkaumidsp andi g teme-dounitis: rasidh & alati-

but ene-1 units oervstakiine sppelymerndbingontpdning @thylene umits)/and -

mn. 20 8. A

the ratio of5thebVEeRendsundf
. second | ayer (B)

mul tilayered fil

10

and having a melt index of 1 50 g/10 min.

f|In1accord|ng to any one of the precedlng clainms, wherein

ﬁ1|- zclc rgpﬁge?gggp&emmu Q:i&ayere%o fi%.m asA t&yi el-aj_m

-1 or 2, wherein said first layer (A) is ‘made of a

copolymer containing ethylene units and octene-1l units

‘wherein said second 1ayer (B) is made of a copolymer

containing ethylene units and propylene units, butene-l

- units, or octene-l_unitS'and having.a-melt index of 0.5~

.30 g/10 min.

15 -

7. . A polyethylene film_according“to.claim 2 or any
claim depending thereon, wherein: said intermediate layer

(c) is made of a copolymer containing ethylene units and .

. butene-1 units or octene-1 units and having a melt.index

20

of 0.5-50 g/10 min.

wherein the ratio of the thickness of ssid first layer

(A) to the thickness of said second layer (B) is in the

range of 2:98 to 50:50.

9. - A polyethylene multilayered £film according to claim

25

2 or any claim depending thereon,-wherein ‘the ratio of

the thickness of the intermediate f£ilm (C) to the total .

a low crystalline copolyner (b) containing ethylene _~

- internmediate layer (c) is made of a copolynmer containing ethylene units and

said first layer (A to the thickness of said =

. 6. A film according to any one of the preceding claims, v/

8. . 'A £ilm according to any one of the preceding claims, o

%
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25 2 or, any clai mdepending thereon, wherein the ratio f the t
, of.;he intermediate film(C to the total 25 thlckness mﬂ
s (A) ahd (B) i,s from96:4 to 20:80. 10. A polyethylene mJI ﬂmmlﬂ
accofding to claim9, wherein layers (A and (B) have the sank th

5 that the thickness ratio for layers (&g (C:(B) is from2:96:2 to
40: 20: 40.. 11. A polyethylene nultilayered filmsubstantially as any herein

described wi t henedieness cot Othbetisaspims (RYt anat (BheiSorpamadeya Eanpl es)
and to the acconpanylng 10 draw ngs.

20:80.

10. A polyethylene multilayered £film according to claim

9, wherein 1aygrs (A) and (B) have the same thickness so

5 that the thickness ratio for layers (A):(C):(B) is from

2:96:2 to 40:20:40.

11. A polyethylene multilayéred film substantially as

any herein described with :eference to the Examples (but

not the Comparative Examples) and to the accompanying

10 - drawings.




