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ORIENTED HOPE lILMS WITR META,LLIZEP SKIN LAYER 

This invention relates to thermoplastic films and more 
particulal!'!ly to films of metallized oriented high density 
polyethylene (HDPE) which have a metallized skin with good 
metal adhesion, good dead-fold characteristics, 

5 twistability, printability and capable of generating high 
bond strengths between the metallized layer and a 
polypropylene layer, e.g., extrusion lamination bond 
strength or adhesive bond strength. 

The present invention relates to providing a f illll 
10 having qood dead fold properties, optical clarity, qood 

slip properties, and good receptivity to metallizing. 
The present invention relates to a film of high 

density polyethylene (HDPE) that can have coextruded skin 
resin, laminated film or coating on at least one side, 

15 preferably both sides, of the HDPE base layer. Preferably 
such skin resins are heat sealable skin resins which, for 
present purposes, are those which seal at a minimum seal 
temperature below the distortion temperature of HDPE base 
layer film. 

20 The present invention also relates to an oriented 
polymer film which comprises: 

a) a treated upper skin layer (a) having a surface 
coextensively adherent to the upper surface of a base layer 
(b), and a treated metallizable surface, said upper skin 

25 layer (a) consisting essentially of ethylene-propylene-
butene-1 terpolymer and low density polyethylene (LDPE), 

b) a base layer (b) comprising high density 
polyethylene, having an upper surface and lower surface, 

c) a lower skin layer (c) having a surface adherent to 
30 said lower surface of base layer (b), and an exposed 

surface, said lower skin layer (c) containing at least one 
polymer selected from the 9roup consist.ing of etbylene­
propylene-butene-1 terpolymer, ethylene-propylene random 
copolymer, ethylene-propylene block copolymer, isotactic 
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polypropylene, low density polyethylene ··(lit>PE), very low 

density polyethylene (VLDPE), linear low density 
polyethylene (LLDPE), medium density polyethylene (MDPE), 
said lower skin layer (c) further comprising a component 

s selected from the qroup consisting of i) a particulate 
cross-linked hydrocarbyl-substituted polysiloxane anti­
blocking agent and ii) silicone oil. 

The present invention further relates to a multilayer 
film structure which comprises 

10 a) a treated upper skin layer (a) consisting 
essentially of ethylene-propylene-butylene terpolymer and 
low density polyethylene; 

b) a base layer (b) comprising high density 
polyethylene, and 

15 c) a lower skin layer (c) comprising ethylene-
propylene-butylene terpolymer and an antiblock component 
selected from the qroup consisting of silicone oil and 
silicone particulate. 

The present invention further relates to a metallized 
20 oriented polymer film which comprises: 

a) an upper skin layer (a) havinq an inner surface 
adherent to the upper surface of a base layer (b), and an 
outer treated surface which is metallized, said upper skin 
layer (a) consisting essentially of ethylene-propylene-

25 butene-1 terpolymer and low density polyethylene (LDPE), 
b) a base layer (b) comprisinq high density 

polyethylene, having an upper surface and lower surface, 
c) a lower skin layer (c) havinq an inner surface 

adherent to said lower surface of base layer (b), and an 
30 outer surface, said lower skin layer (c) containing at 

least one polymer selected from the qroup consistinq of 
ethylene-propylene-butene-1 terpolymer, ethylene-propylene 
random copolymer, ethylene-propylene block copolymer, 
isotactic polypropylene, low density polyethylene (LDPE), 

35 very low density polyethylene (VLDPE), linear low density 
polyethylene (LLDPE), medium density polyethylene (MDPE), 
said skin layer further comprisinq a component selected 
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from the group consistinq of i) a particulate cross-linked 
hydrocarbyl-substituted polysiloxane anti-blocking agent 
and ii) silicone oil. 

The present invention is further directed to oriented 
~ high density polyethylene films comprising a metallized 

treated ethylene-propylene-butylene terpolymer-containinq 
skin layer whereby an improvement in bond strength between 
said skin and a polypropylene layer is obtained by 
providinq a low density polyethylene in the skin prior to 

10 treatinq and metallizinq. 
In another aspect the invention relates to metallized 

oriented polymer film comprising: 
a) an upper skin layer (a) havtnq an inner surface 

coextensively adherent to the upper surface of a base layer 
15 (b), and an outer treated surface which is metallized, said 

upper skin layer (a) comprisinq ethylene-propylene-butene-1 
terpolymer, 

b) a base layer (b) comprising high density 
polyethylene, having an upper surface and lower surface, 

20 c) a lower skin layer (c) having an inner surface 
adherent to said lower surface of base layer (b), and an 
outer surface, said layer (c) containing ethylene­
propylene-butene~1 terpolymer, 

whereby bond strength of the metallized upper layer 
25 (a) to polypropylene is increased by providing an upper 

skin layer containinq 5 to 25 wt% of low density 
polyethylene, based on the total weight of said upper layer 
(a). 

In another aspect, the present invention relates to a 
30 method of making a multilayer film whieh comprises: 

i) coextrudinq a multilayer film eomprisinq a) a skin 
layer (a) having a surface adherent to the surface of a 
base layer (b), said skin layer (a) consisting essentially 
of ethylene-propylene-butene-1 terpolymer and low density 

35 polyethylene (LDPE) and said base layer (b) comprising high 
density polyethylene, 
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ii) -treating the exposed surfa~e 'qf, sa-id : skin layer 

(a) by corona discharqe or flame.ti;eatllient, ·and 
iii) metallizing said treated skinlayer-(a), and 

optionally, 
5 iv) bonding the metallized surface-of .said metallized 

treated skin layer (a) to a polypropylene\layer; 

8ase Layer 

Base layer (b): is derived from tlllbal·anced 'biaxially 
oriented film base layer made from ~<major. proporticm,.- say, 

10 at least50 wtt of the total base layer, of a high density 
polyethylene (HOPE) having a density- 'of<at least o.96. 
Suitable high density-polyethylene resins for _preparation 
of the base layer -of the present films a':re .. described in _ -
u.s. Pat. No. 4,87-0,122, incorporated/herein.by re-ference 

15 in · its entirety. - The base layer fil-m>ca:n : be- c0D1pose:d 
exclusively of a single HOPE resin, a mixture of-HOPE 
resins, or of HOPE containing a minor proportion of other _ 
resource polymers.-- These high dens"itypolyethyJ;enes 
typical-ly have a-melt index from O;;S_•'to :10 1 usuaily from. 

20 0.7 to 2. The mixture,_of HOPE resins gives better 
processing characteristics in the extruder -'~-by reducing 

extruder torque. Films made with a blend .. of·HDPE resins 
reduce splittiness of the film which manifests itself-as 
the tendency of the fil1' to break in: the.TO direction 

25 during operation on .vertical, form, fill' and seal (VFFS) 
machinery. 

The blends of HOPE polymers can comprise two or more 
polymers all of which-preferably have densities of 0.96 or 
greater. Blends of-HOPE polymers advantaqeously comprise a 

30 major proportion °'·f HOPE having -a melt-'in,dex· of· o,.s to 6 
and one or more polymers having a different mel.t index. 

Terblends have-been found particularly desirable. 
suitable terblends-generally compri•e 50 t~98 weight 
percent, preferably 84 to 96 wei9ht percent·of HOPE having 

35 a density of o. 96 or higher and a melt . index· of greater -­
than o.5 to about l.O: 1 to 25 weight percent, preferably 3 

'•-
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to 8 weiqht percent of HDPE havinq a density of o.96 or 
greater and a melt index of 0.1 to 0.5; and 1 to 25 weiqht 
percent, preferably 3 to 8 weiqht percent, of HDPE havinq a 
density of 0.96 or hiqher and a melt index of qreater than 

5 2 to about 8. Preferably, the second and third HDPE 
polymers which are minor components are present in about 
equal amounts. suitable HDPE resins for purposes of the 
present invention include Fina BDM 94-25 and Oxychem. M 

6211. 

10 tJRper Skin J.ayor 

Accordinq to the present invention, the upper skin 
layer prior to any metallizinq comprises ethylene­
propylene-butene-1 terpolymer and low density polyethylene 
(LOPE), very lo'( density polyethylene (VLDPE), and linear 

15 low density polyethylene (LLDPE). The blend of ethylene­
propylene-butene-1 terpolymer and low density polyethylene 
comprises 3 to 30 wtt low density polyethylene, preferably 
5 to 25 wt% low density polyethylene. 

suitable terpolymers include those containinq 3 to s 
20 wt% ethylene and 3 to 6 wtt butene-1. Such terpolymers are 

available from Chisso, under the tradename Chisso 7700 
Series. other suitable ethylene-propylene-butene-1 
terpolymers include those containinq 0.5 to 3 wtt ethylene, 
and 13 to 20 wtt butylene. Such terpolymers are available 

25 from Chisso, under the tradename Chisso 7800 Series. 
The low density polyethylene provided in the upper 

skin layer may be a linear low density polyethylene (LLDPE) 
or a non-linear polyethylene. These polymers typically 
have a melt index of 1 to 12. The low density 

30 polyethylenes should have a density of 0.88 to o.93 while 
the linear materials may have a density as hiqh as 0.94, 

usually in the ranqe 0.90 - 0.94, e.q. 0.918 or 0.921, with 
a melt index from l to 10. ·The linear low density 
polyethylenes may be derived fr011l ethylene toqether with 

35 other hi9her comonomers such as hexene-1 or octene-1. 
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In order to ei'lhance its receptivity tc(metallizinq 

treatment; the outer surface of upper>$kin;layer (a) is 
treated by: suCh known •• and. : coliventionai ~eehritques as' corona 
discharge and flame'treatinq to eilhanci!'surface energy. 

5 Such treatinq is preferably carried outafter orientation 
of the film. 

Lower Skin=Laxer 

The lower skin layer (c) can comprise a random 
ethylene-propylene copolymer. This may be derived from 

10 ethylene and one or more co-monomers. The propyiene ,: 
content of these, random copolymers is'typically from 70 to 
85 weight percent=; more usually fz.mii,,75 to ·as ·percent, with 
the balance,', Of ethylene and any -other ·,comonomers such as . 
butylene. Suitabie.;.copolymers Of ·this type are random 

15 copolymers of = eth~lelle ,' and propylene ''or ,·random· terpolymers 
of ethylene, -propy1·en'Ei· arid butene•1, ·',especially'' terpolymers 

20 

'25 

30 

. ' 

of the. type·employed::1n _.:the :upper skin :layer (a)~ 

Preferred copolymers of .this tyP8'lncl~de:the followinq: 
Ethylene..;;propylene copolymers containing 2 - 10 weiqht 
percent random ethyieriei e.g. 3· - 7 weight percent 
ethylene.; ~ · , ,' - -
Ethylene-propylelle~butene;;;;l random ', terpol:fmers 

'' ,,containinq 1 :'- 5 weiqht -percent -randonf ethylene, 10 -

2-5 weiqht percent -random ,butylene. The amounts of the 

random ethylene and butylene- components in these ·' 
copolymers are. typically in :the range';of io to 25 ' 

percent ,total· ,, ft!thylerie plus butylene) • Typical' 
terpolymers of this type include those· with 1 ... 5 
percent ethylene and 10 - 25 percent'butylene. 
These copolymers t}'pically have ·a-melt flow rate in 

the ra:nqe of 5 ':to· 10 wi:th a density of o. 9 and a ~meltinq 
point iri the range of~·: 115° to l30°C. 

Preferably, ·the lower skin layer (c) comprises 
ethylene-propylene•bU.terie-1 terpo°lymer~ In an especially 

35 preferred embodiment', the lower· skin' layer= contains said 
terpolymer as well as low density polyethylene (LOPE) in 
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the same ranqes qiven above for the upper skin layer (a). 
Indeed, the lower skin layer resin polymer components can 
be the same as those employed for the upper skin layer. 

In a preferred. embodiment, the film of the present 
~ invention has both its upper skin layer (a) and lower skin 

layer (c) comprisinq a mixture of ethylene-propylene­
butene-1 terpolymer and low density polyethylene (LDPE). 
For example, the upper skin layer and lower skin layer can 
comprise 85 to 95 wt\, say 90 wtt, of ethylene-propylene-

10 butene-1 terpolymer and 5 to 15 wtt, say 10 wtt low density 
polyethylene (LOPE). However, the lower skin layer which 
is not metallizable, unlike the treated upper skin layer, 
can contain antiblock additives as well. Because antiblock 
additives can interfere with metallizability, they are 

15 either not added to the upper skin layer (a) or are present 
in very minor amounts. 

Prior to incorporation in the film, e.q., before 
extrusion, lower skin layer (c) can be compounded with an 
anti-blocking effective amount of an anti-blocking aqent, 

20 e.q., silica, clays, talc, qlass, and the like which are 
preferably provided in the form of approximately spheroidal 
particles. The major proportion of these particles, for 
example, anywhere from more than half to as hiqh as 90 
weiqht percent or more, will be of such a size that 

25 siqnificant portion of their surface area, for example, 
from 10 to 70 percent thereof, will extend beyond the 
exposed surface of layer (a). In a preferred embodiment, 
the anti-blockinq aqent comprises particulate cross-linked 
hydrocarbyl-substituted polysiloxane anti-blocking aqent. 

30 Particularly preferred particulate cross-linked 
hydrocarbyl-substituted polysiloxanes include the 
polymonoalkylsiloxanes. Most-particularly preferred are 
non-meltable polymonoalkylsiloxanes characterized as having 
a mean particle size of o.s to 20.0 microns and a three 

35 dimensional structure of siloxane linkaqes. such materials 
are available from Toshiba Silicone co., Ltd., worldwide, 
and in the United states from General Electric co., and are 
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marketed_ under tb,e .tJ:~deq•111e To11pe,arl •. · :~er: commercial 

sources of similar _·. 11uit.B.b1e· _mater.la.ls ~-•re also known to 
. . ., ··. . . . . . : . . . . ·. · .. · .-·- .. · . . . ·; 

exist, e.q_;., ShinEt~µ. ~5.21186. : _-suc.b·-•terials are- further 

describe<a.- a.- nc:m-m.eltable crosslinlted-.- orqanosiloxane resin 

s powders iit' p.-s •.. Patent 4,769,418.• -'.-:Etf•cti'V'e- amounts of the 

particulate. CJ:'.oss-lillke.d hydroc:il.rbyl~substi:tuted· 

polysiloxane . anti~b.lpc:kinq agent . can •:ranqe ·from 100 to 5000 

ppm, preferably 1000 to .3.000 ppm,._ say;_ ·from 2500 to 3000 

ppm, ]:)ased on loaclinq of the resin. :-from which the upper 

10 layer .(c) is prepare:d. 
In one emb()diment-, the lower , skin layer (c) contains a 

silicone _ oil•: The silic:one oil advaQtaCJeo.qsly possesses a 

viscosity of frQD!. 350 :to- 100, ooo'. cen~isrtokes with 10, ooo -to 

30,000 centistokesbeinq_especially pr:eferred. Examples of 

15 suitable silicone oi;_ls are: polydialky_lsilo_xanes,. 

polyalkylphenylsiloxanes, olefin-modified siloxane oils, 

olefin/-polyether-modified silicone oils·; epoxy modified 

silicone oil11 and. alcohol-mod~fied .. siliccme oils, 

polydialkylsiloxanes.which preferably have from 1 to 4 

20 carbon atoms -in· the alltY"l group,. in particular 

polydimethylsilox~nes •. Of the foregoing, ·the 

polydialkylsiloxanes, . in particula_r a polydimethylsiloxane, 

are preferred for use herein.-·· · _,_ · 

The silicone oil can be added to_ lower skin layer (c) 

25 generally in the fora .of :a dispersion :or emulsion_, the 

silicone being present within, as wel'.1 .:as on- the exposed 

surface of_, this lay.er as discrete microglobules:,._- frequently 

of an averaqe size of from lto2 microns. The silicone 

oil, which is-_ :CJenerally $ubstantially·- qniforaly distributed 

30 on the exposeQ. surface_ of layer (c), __ j.s :responsible for 

impartinq a reduced c:oefficient of ~riction to this surface· 

as well as. to .the expo.11ed surfa~e of l•yer (a.) when some of 

the oil is transferr .. d thereto after these sur~aces have 

been placed in mutual contac:t,- -e.q.-, as will occur when the 

; 35 laminate film bas been<wound.on a windinq coil. 

Polydimetbylsiloxane or 0th.er silicone oil can be 

present at from 0.15 to 1.5 weiq~t percent of lower layer 
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(c). Some of this silicone oil will, of course, be present 
on the exposed.· surface of layer (c). The amount selected. 
should in any event be sufficient to provide a coefficient 
of friction of layers (a) and (c) (followinq transfer of 

5 silicone -e-il microqlobules to the latter) of 0.4 or less, 
preferably between 0.25 to 0.3 up to at least 60°C. 

Orienting 

The proper deqree of orientation in the film 
contributes to the desired physical properties, as well as 

10 qood WVTR and dead-fold characteristics. For example, it 
has been determined that films with a thickness of 1.4 to 4 
mils will have acceptable WV'l'R (q-mil/100 in2/24 hr - 1 
atm) of less than 0.2/mil whereas a somewhat heavier qauge 
(1.5 times thicker or more) is needed in a blown HDPE film 

15 to achieve the same WVTR. The benefits of reduced WVTR are 
due to the improvements obtained by orientation below the 
HDPE melting point. Although higher density HDPE resin 
having a density of 0.957 or greater can be made directly 
into thin films by cast extrusion, problems of curling, 

20 uniformity, flatness and high WVTR remain as obstacles. 
Accordingly, thin HDPE films of o.a to 1.5 mils having the 
best balance of properties, particularly for VFFS 
applications, are obtained with oriented films prepared 
from films having-a cast gauge of 12 to 20 mils reduced to 

25 the desired gauge by orientation. The final film gauge 
will typically be not more than 2.5 mils. 

The HDPE base film is oriented either before or after 
the skins are applied to a deqree of 1:1 to 2:1, usually 
from 1.15:1 to 1.50:1, in the machine direction (MD), and 

30 to a deqree of 6:1 to 12:1 in the transverse direction 
(TD). The films exhibit improved dead~fold, and other 
physical properties which are markedly better than cast and 
blown HDPE films, even when the total film thickness is 
reduced to less than .025 or .05 mm (1 or 2 mils). When 

35 provided with a skin layer as described below, the films 
are particularly suited for use in packaqing, especially of 
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dry. foodstuffs. The films may be used in a.wide variety of~ 
packaqinq equipment includinq vertical form, fill.and seal 
(VFFS), hiqh speed horizontal sluq wrappinq; as well as 

. twist foldinq packaqinq ·.machines. 
The skin layers can be applied to the HOPE base film 

in any conventional·. manner, . for example, · by · coatinq or 
coextrusion just before and after orientation or by coatinq 
the HOPE after the machine direction orientation and 
transverse direction or-ientation operations·~ Generally, 

10 the skin layers of ·the film·. o.f ·the invention comprise less 
than 50 wttt, preferably less than 15 wttt, say 10 wt• of the 
total film. 

The films may be produced and oriented in·the 
conventional manner. When the skin layer is present on one 

15 or both sides of the HOPE ··film, cast extrusion is qenerally 
accomplished usinq a standard cast roll' •and water bath 
system. 

In the usual:nianner the film-is heated· to· its 
orientation temperature and first subjected to MD 

20 orientation between two·,s;ets of nip rolls,· the second· 
rotatinq at a qreater speed than the first in an amount 
equal to the desired.draw ratio. Then the film is TD 
oriented by heatinq andsubjectinq it to transverse 
stretchinq in a tenter· frame. Typically MD orientation is 

25 conducted at 60° to 120°C and TD orientation at 110° to 
160°C. 

The skin layers .and/or base·layer may contain 
stabilizers to minimize ·oxidative and thermal degradation, 
as well as other additives to achieve other functionality 

30 including, but not limited to, static reduction, ease of 
processinq, ink receptivity,. etc. 

The addition of.LOPE to.the upper .skin layer (a) 
terpolymer provides improved metal t·o ·skin adhesion upon 
metallization as compared to upper·skin•layer (a) which 

35 contains terpolymer alone.· The resultinq metallized film 
also exhibits excellent bond· strenqth·. in both ·adhesive and 
extrusion lamination, especially with polypropylene films. 
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FUrther desirable properties of the base film for 
metallization, are that it displays an excellent oxyqen qas 
barrier when metallized as well as optical clarity and 
metal uniformity. It also retains the other desirable 

s properties of metallized oriented film, such as, qood water 
vapor barrier. 

The LDPE-containinq upper skin layer is believed to be 
suited for bondinq to vaporized materials qenerally, i.e., 
not only vaporized metals, but other vaporized materials as 

10 well, e.q., qlass, plasma, etc. 
The invention is illustrated by the followinq non­

limitinq examples in which all parts are by weiqht unless 
otherwise specified. 

Example 1 (COMPABATIVE) 
15 A three-layer oriented film havinq a 1.15 mil final 

thickness was prepared by coextrudinq: 
a base layer HOPE (M-6211 obtained from. OXychem of 

Houston, Texas) comprisinq 90% of the total film thickness: 
an upper skin layer on one side of the base layer 

20 com.prisinq 5% of the total film thickness which is Chisso 
7510 or 7563, obtained from. Chisso Corp. of Japan, 
consistinq of ethylene-propylene-butene-1 terpolymer, the 
upper skin layer beinq subjected to treatment by corona 
discharqe1 and 

25 a lower skin layer on the other side of the base layer 
(Chisso 7880, obtained from. Chisso Corporation of Japan), 
comprisinq Si of the total film thickness, whose resin 
component is a blend of about 90% ethylene-propylene­
butene-1 terpolymer, which lower skin layer further 

30 contains 3300 ppm Tospearl SR-344, available from. GE. 
The film was prepared in a standard cast roll system 

and then oriented 1.2 times in the MD at 115°C, and 9.0 
times in the TD direction at 110°-160°C in a tenter frame. 
The film was then corona treated to a surface enerqy of 42 

35 to 45 dynes/cm and then metallized with aluminum to an 
optical density of 2.3 ± 0.2. 
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The film was· then laminated to :an oriented 
polypropylene film, 70 SPW•L availabJ:e: from Mobil Chemical·. 
co. and its adhesive and extrusion ·bond-strengths were 
measured using a Sutter tester. ··Extrusion bond ·sttength of 

5 this film was measured as 13·•8 g/cm (35 'cj/1nch). Adhesive 
bond strength was 39.4 g/cm (100 g/inch). 

Example 2 

A three~layer biaxiaUy orientecl film having a o .• 03 Jiml · 

(1.15 mil) final thickness was_ .prepaJ:ied ;in accordance with 
10 Example 1 except that 5 wtt low density :.pol·yethylene (LOPE) . 

available from Mobil Chemical compa.riy;, was comp.ounded with 
·the resin used for both skin layers. Tbee:Xtrusion bond 
strengths were significantly improved to 45.3 g/cm (115 
grams/inch), which directionally indicated>a siCJl'lificant 

15 improvement in metal adhesion. The addition ·•of LOPE 
improves the film's ability to accept,.and- maintain a higher 
level of surface energy:treatment. ·Adhesive bond strength 
increased to 124 g/cm (315 g/inchl over that of Example 1. 

Example 3 

20 A three-layer biaxially oriented film.having·a o.03 mm 
( 1.15 mil) final thickness was prepa~ed·· in~ accordance with 
Example 1 except that 25 wtt low density polyethylene 
(LOPE) available from Mobil Chemi~al Company was compounded 
with the resin used for both skin layers. The extrusion 

25 bond strengths were significantly improved< to 130 g/cm (330 
grams/inch). Adhesive-bond strength increased to 108 g/cm 
(275 g/inch) qver that·of Example l• 

Melt strengths of the films as measured by viscosity 
were also improved for LDPE-containinq.skins, resulting· in 

30 improved. processability due to -the additional melt strength 
from the die to the cast roll in the extrusion process. 
Film appearance was more consistent with.less defects, such 
as TD haze bands. 
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Ex.ample 4 

A three-layer biaxially oriented film havinq a 0.03 mm 
(1.15 mil) final thickness was prepared in accordance with 
Example 2 except that no Tospearl SR-344 was compounded 

s with the resin used for the lower skin layer prior to 
coextrudinq. 

ExDJQple 5 

The films of Examples 2 and 4 were tested for kinetic 
coefficient of friction values for both their treated and 

10 untreated skins according to the procedure of ASTM D 1894-
78. 
The results are set out below in the ~able. 

TABLE 

Untreated Skin COF 
15 EX.2 (3300 ppm Tospearl) 0.30 

EX.4 (O ppm Tospearl) 0.75 
Based on the above Examples, the addition of 

particulate silicone reduced coefficient of friction (COF) 
from 0.75 to o.3. The lower COF would most likely improve 

20 the machinability of this metallized OHD film in some 
applications. In addition, this anti-block additive did 
not scratch the metallized surf ace when rewound after 
metallization. Thus, no negative effects on barrier 
properties were observed by adding this additive to the 

25 untreated skin formulation. 
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Claims 

1. A multilayer film structure.which· comprises 
a) a treated upper skin layer (a) consisting 

essentially of ethylene-propylene-butylene terpolymer and 

s low density polyethylene1 
b) a base layer comprising high density polyethylene, 

and 
c) a lower skin layer (c) comprising ethylene­

propylene-butylene terpolymer and an antiblock component 

10 selected from the group consisting of silicone· oil and 

silicone particulate. 

2. The multilayer·· film structure of claim 1 wherein 

said upper skin layer and said lower skin layer comprise 3 

to 30 wtt low density polyethylene (LDPE) and said 
15 antiblock component is silicone particulate. 

3. A metallized oriented polymer film which ·. 

comprises: 
a) an upper skin layer (a) having.an. inner surface 

adherent to the upper surface of a base layer (b), and an 

20 outer treated·· surface which is metallized, · said upper skin 

25 

layer (a) consisting essentially of ethylene•propylene­

butene-1 terpolymer and low density polyethylene (LDPE), 

b) a base layer (b) comprising high density 

polyethylene, having an upper surface and lower surface, 

c) a lower skin layer (c) having an inner surface 

adherent to said lower surface of base layer (b), and an 
outer surface, said lower skin layer (c) containing at 

least one polymer selected from the group consisting of 

ethylene-propylene-butene-1 terpolymer, ethylene-propylene 

30 random copolymer, ethylene-propylene block copolymer, 

isotactic polypropylene, low density polyethylene (LOPE), 
very low density polyethylene (VLDPE), linear low density 

polyethylene (LLDPE), medium density polyethylene (MOPE). 
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4. The film of claim 3 wherein said lower skin layer 

(c) comprises ethylene-propylene-butene-1 terpolymer and 
low density polyethylene and an anti-block effective amount 
of an antiblock component selected from the qroup 

5 consistinq of i) a particulate silicone and ii) silicone 
oil. 

5. The film of claim 4 wherein said upper skin layer 
and said lower skin layer comprise 5 to 25 wt% low density 
polyethylene (LOPE) and said antiblock component is 

10 silicone particulate. 

6. An oriented polymer film which comprises: 
a) a treated upper skin layer (a) havinq an inner 

surface adherent to the upper surface of a base layer (b), 
and an outer treated metallizable surface, said upper skin 

15 layer (a) consistinq essentially of ethylene-propylene-
butene-1 terpolymer and low density polyethylene (LOPE), 

b) a base layer (b) comprisinq hiqh density 
polyethylene, havinq an upper surface and lower surface, 

c) a lower skin layer (c) having an inner surface 
20 adherent to said lower surface of base layer (b), and an 

outer surface, said lower skin layer (c) containing at 
least one polymer selected from the qroup consisting of 
ethylene-propylene-butene-1 terpolymer, ethylene-propylene 
random copolymer, ethylene-propylene block copolymer, 

25 isotactic polypropylene, low density polyethylene (LDPE), 
very low density polyethylene (VLDPE), linear low density 
polyethylene (LLDPE), medium density polyethylene (MOPE), 
said lower skin layer (c) further comprising an antiblock 
component selected from the qroup consistinq of i) silicone 

30 particulate and ii) silicone oil. 

7. The film of claim 6 wherein said lower skin layer 
(c) comprises ethylene-propylene-butene-1 terpolymer and 
low density polyethylene and an antiblock effective amount 
of a cross-linked hydrocarbyl-substituted polysiloxane. 
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8. The film of claim- 4 wherein said upper skin layer 

and said lower. skin layer comprise·: 5 ·to 25 wtt ·1ow density 

polyethylene (LDPE). 
·. -· ... ~ ·; . 

9. -A metallized- oriented pol'Ymer. film comprisinq: 

5 a) an upper skin layer (a) havinq an inner surface 

coextensively adherent to the upper surface of a base layer 

(b), and an outer treated surface, which is; metallized, said 

upper skin layer (a) comprisinq ethylene-propylene-butene-1 

terpolymer ,· · 
10 b) a base layer (b) comprisinq hiqh density 

polyethylene, havinq an upper surface and lower surface, 

c) a lower skin layer (c) havinq an inner surface 

adherent to said lower· surface of base layer·(b), and an 

outer surface, said ·layer ( c) containinq. ethylene;,.,·· 

15 propylene-butene-1 terpolymer, 
whereby bond- strength of the•·· metallized upper layer 

(a) to polypropylene is ·:increased. by providinq an upper · 

skin layer containinq 5 to 25 wtt of low density 

polyethylene, based on the total weiqht of said upper layer 

20 (a) • 

25 

10. The film of claim 9 wherein said lower skin layer 

(c) further comprises low density polyethylene and an 

antiblock effective amount of a cross-linked hydrocarbyli.. 

substituted polysiloxane. 

11. A method of makinq a multilayer film which 

comprises: 
i) coextruding a multi'layerfilm comprising a) a skin 

layer (a) having a surface adherent to the surface of a 

base layer (b), said skin layer (a) consisting essentially 

30 of ethylene-propylene-butene-1 terpolymer and low density 

polyethylene (LDPE) and said base layer (b) comprising high 

density polyethylene, 
ii) treating the exposed surface of said skin layer 

(a) by corona discharge or flame treatment, and 
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iii) metallizinq said treated skin layer (a), and 
optionally, 

iv) bondinq the metallized surface of said metallized 
treated skin layer (a) to a polypropylene layer. 


