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potato chips, it is conmon practice to enploy a nultil aye e

or nore poly ic layers wherein one of the layers is known to be an

ef fective heat *Eeal | ayer. In the packagi ng process, a supply of such a

mul tilayer filmcan be shaped into a tube in a vertical formand fil

machi ne. Marginal regiQns. of e heat seal |ayer are brought into face to
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face relationship a Saas 3 B
-machi ne autonatically forns a heat seal and nakes a horizontal severance

across the bottom of the bag. Next, product is dispensed into the open end
of the tube and, thereafter, a second horizontal seal is effected across
the tube with a si nul Pefesienséivereiateshtowgflelble mltilayer heat

sedknﬂequenﬂ.puqxse;nckm;hg;fihw ard to a process for
forming the same. - |

| ' In1me;ndﬁgﬁx;ofcxntaﬁ1tn£scﬁ'ﬂxﬁs,smﬂlas
cndkha;and;xxato<ﬂﬁps,.ﬁ:is cammon practice to employ a
multilayer film having two or more polymeric layers wherein one of
the layers is known to be an effective heat seal layer. In the
packaging process, a Supply of such a multilayer film can be shaped
into a tube in a vertical form and fill machine. Marginal regions
of the heat seal layer are brought into face to face relationship
and heat sealed together. Thereafter, the packaging machine
automatically forms a heat seal and makes a horizontal severance
across the bottom of the bag. Next, product is dispensed into the
open end of the tube ard, thereafter, a second horizontal seal is
effected across the tube with a simultanecus severing through the
tube to result ina-productpackagedinatube, heat sealed at both
ends and along cne Seam at right angles to the end seals. While the
food or other product is being dispensed into the package, air is
also present in the package and this air assists in protecting and
cushioning the product during subsequent shipment of the finished
packages. During shipment of the product, particularly with larger

- size bags; for example, those containing 250g of product, the bags
haveatendencytosplitorburstatﬂleemlseals.

The employment of vinylidene chloride polymers as thin
coatings for oriented thermoplastic films, such as polypropylene
film, has been recognised in the art as an effective means of
increasing the heat sealability of such films and additionally
increasing the resistance of the films to the transmission of gases
and vapors.
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properties. In partlcular, this invention seeks to provide an
oriented heat sealable multilayer polyolefin film of adequate seal
range and having excellent barrier properties and transparency and
excellent bonding adhesion when laminated with polyethylene to a
second film, but with a reduced tendency to block.

In accordance with the present invention there is provided
an oriented heat sealable multilayer structure. The structure
camprises a substrate comprising a polyolefin film having a first

~ surface and a secord surface; a polymeric heat sealable layer on the
first surface of the substrate, the heat sealable layer camprising a
polymeric material which comprises a terpolymer of ethylene,
propylene and kutene-1, a random copolymer of ethylene and
propylene, or a blend thereof; a primer coating on the second
‘surface of the substrate; and a water vapor and gas barrier layer on
the primer coating, the water vapor and gas barrier layer consisting
of a polyvmylldene chloride containing at least 50% of vinylidene
chloride monomer or an interpolymer comprising a minor amount of
acrylic acid, methacrylic acid or a mixture thereof and a major
amount of neutral monomer esters comprising methyl acrylate, ethyl
acrylate, methyl methacrylate or a mixture thereof.

' This invention also provides a process, for the production
of a heat sealable multilayer film structure. The process comprises
coextruding a substrate comprising a polyolefin film with a
polymeric heat sealable layer, the polymeric heat sealable layer
camprising a polymeric material which comprises a terpolymer of
ethylene, propylene and butene-1, a random copolymer of ethylene and
propylene, or a blend thereof; biaxially orienting the coextrudate;
applying a primer coating on the surface of the polyolefin
substrate; and applying a water vapor and gas barrier layer on the
primer. coating, the water vapor and gas barrier layer consisting of
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substrate CONBEHA ﬂeéqa VI n a J‘l rst sur
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substrate, the heat s&Bfslpolefins @Wmaﬁ il Wﬁt@%e&ﬁl whi ch
conprises a tmwha’lf%f €le 8L "L ImPLOREHGRE 1 802U polyethylene random
copol ynmer of et %rgprﬁ and Bolybutene, and copolymers (incl
uding, terpolyma's)
and blends thereof Homopolymeric polypropylene is preferred,
especially having a melting point from 321°F to 336°F., Particularly
preferred is an isctactic polypropylene containing at least 80
percent by weight of isotactic polypropylene. It is preferred that
the polypropylene has a melt flow index from 1 to 8 g/10 minutes.

The ethylene-propylene randam copolymer contemplated
herein as a material for use in the heat sealable layer to be
coextruded with the base polyolefin is conveniently formed by the
smultaneous polymerization of the respective moncmers and conprises
from 0.3 to 10 percent by weight of ethylene in the resulting
copolymer. . The copolymers suitably have a melt flow index fram 2 to
15 g/10 minutes at 446°F preferably from 3 to 12 g/1o minutes. The
crystalline melting point is usually 248°F to 300° F. and the number
average molecular weight range is from 25,000 to 100,000. The
density of the copolymer will usually be fram 0.87 to 0.92 g/cu’.

Particularly preferred is a 3.5 percent ethylene content
randam copolymer, as well as a 4.0 percent ethylene content random
Copolymer. Another acceptable commercially available copolymer is a
1.5 percent ethylene content copolymer. .

The terpolymers contemplated herein as materials which may
be selected for the heat sealable layer to be coextruded with the
base polyolefin are comparatively low stereoregular polymers. The
terpolymers can have a melt flow index at 446°F from 2 to 16 g/10
mimrtes and preferably from 3 to 12 g/10 minutes. The crystalline
melting pomt is suitably from less than 250°F. to somewhat greater
than 271° F. The terpolymers have an average molecular weight
suitably from 25,000 to 100,000 and have a density from 0.87 to 0.92
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partlcularly preferred terpolymer for use in the practice of the

present invention is known to have an ethylene monamer content of

about 5 percent and a butene-1 monomer content also of about 5

percent. A still more particularly preferred terpolymer is known to

have an ethylene monomer content of about 1% and a butene-1 monomer

content of about 8 percent.

It is to be understood that blends of the aforementioned

random copolymer of ethylene and propylene and the terpolymer of

ethylene, propylene and butene~1 are useful in forming the polymeric

heat sealable layer for coextruding with the base substrate layer

and are within the scope of this invention. In general, when blends

of the terpolymer and copolymer are used, the blends will contain

fram 10 to 90 weight percent of the terpolymer, preferably from

40 to 60 weight percent, the balance being made up of the

ethylene~propylene random copolymer.

In preparing the multilayer structure of the present

invention, the polypropylene substrate and the polymeric heat

sealable layer consisting essentially of a terpolymer of ethylene,

propylene and butene-1, a random copolymer of ethylene and propylene

or a blend thereof, are coextruded so that the polymeric heat

sealable layer is from about 2 to about 12 percent of the total

thickness of the two layers. In preparing the coextruded film it
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has a melt flow i ndexI¥ hesmkeenof@ng/ fatntindlw@er vapor and gas barrier
layer contemplated herein does not adhere well to polyolefin film
surfaces, even when such surfaces have been subjected to well known
pretreatment operations, such as, treatment by corona discharge,
flame or oxidizing chemicals. It has been found, however, that the
use of certain primer layers intermediate between the water vapor
ard gas barrier layer and the polyolefin substrate surface provides
a high level of adherence.

Primer materials having utility in enhancing the bond
between the polyolefin substrate and the water vapor amd gas barrier
layer include those defined in U.K. Patent No. 1,134,876 which
discloses a primer produced by condensing a monocaldehyde with an
interpolymer of acrylamide or methacrylamide and at least one other
unsaturated monomer; and those defined in U.K. Patent No. 1,174,328
which discloses a material resulting from condensing aminoaldehyde
with acrylamide or methacrylamide and subsequently mtetpolynerlzlng
the condensation product with at least one other unsaturated monomer
in the presence of a Cl-c alkancl. A preferred primer coating
resmofthlstypecamprlsesacopolymercorrtamu)gUpto90percent
by weight of styrene, up to 80 percent by weight of an alkyl
acrylate, up to 15 percent by weight of methacrylic acid and 5 to 25
percent by weight of acrylamide which has been condensed with a
solution of formaldehyde in n-butanol containing from 0.2 to 3
equivalents of formaldehyde for each amide group in the copolymer.
Another primer resin of this type is a 50 percent solid solution of
a copolymer resin containing 38.5 parts by weight of styrene, 44
parts by weight of ethyl acrylate, 2.5 parts of methacrylic acid and
15 parts of acrylamide which has been condensed with 5.2 parts of
formaldehyde in n-butanol.
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aliphatic diols, such as ethylene glycol, propylene glycol,
1,4-butanediol, 1,4-hexanediol, glycerol, lower alkyl hydantoins
or a mixture thereof.

The preferred epoxy resins of the present invention are
those made by the glycidation reaction between epichlorchydrin and
bisphenol A. Epoxy resins of this type are commonly classified by‘
their epoxy equivalent weight (EEW) which is defined as the weight
of resin in grams which contains one gram equivalent of epoxy
groups. Resins with an EEW ranging from 170 to 280 may be used in
the present invention, but the preferred range is 180 to 210.

A variation in the composition of the epoxy resin
component is one in which a hydantoin compound is substituted for
the bisphenol A. For example, 1,1-dimethyl hydantoin may be
employed in a low molecular weight epoxy resin since resins based on
this material are completely water soluble and thereby eliminate the
need for emulsification.

Although the specific structure of the epoxy resin is not
critical to to the primer employed in the present invention,
important considerations in the selection of the €poxy resin revolve
around its physical state. For example, it must be liquid and
capable of being readily dispersed or dissolved with the second
component or curing agent, as described below. If the epoxy resin
is of low viscosity, it may be stirred directly in to the second
‘camponent; however, it is preferred to employ the epoxy resin in an
aqueocus emilsion. _

The second component in the epoxy primer is an amino
modified acrylic polymer which is water soluble. This polymer is
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points from peneiersowithr shffiient methacrylic or acrylic acid to give a ~CO0H
content of 7.5 to 12.5 percent. Solvent polymerization techniques
are preferred. The polymer is then reacted with ethyleneimine
monawer and acidified with hydrochloric acid to render the polymer
water soluble.
. In one embodiment of the present invention, a liquia
epoxy resin is emilsified in a solution of the curing agent by rapid
stirring, the resultant dispersion is diluted with water to the
desired concentration for coating, usually from to 25 percent
solids. When mixing the epoxy resin with the curing agent, it is
generally preferred to use a stoichiometric equivalent balance of
epoxy and amine groups. However, it has been found that the
stoichiometric ratio may be varied over a wide range, from one epoxy
toaboutthreeaminegromstothreeepmcygrmmstpabmtoneamjne
group.

While acrylic interpolymers, such as those defined in U.S.
Patent 3,753,769, are known to have utility as water vapor and gas
barrier materials, vinylidene chloride polymer barrier materials are
preferred for use in the practice of the present invention.
Cammercially available vinylidene chloride latexes having a
vinylidene chloride monomer content of at least 50 percent may be
enployed, with those vinylidene chloride latexes having a vinylidene
chloride monomer content of at least 75 percent preferred. sStill,
more particularly preferred are those latexes known as high moisture
barrier polyvinylidene chlorides, that is, those polyvinylidene
chloride latexes having a vinylidene chloride monamer content of at
least 90 percent. 1In these latex compositions, the other
ethylenically unsaturated comonomers may include alpha,
beta-ethylenically unsaturated acids, such as acrylic and
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structure of the present | nventlon poldy ro Iene substrate and the
17 percent by

pol yneri ¢ he§fmerise 80 percent by weic t vinpli
weight methylacrylate and 3 percent by weight methacryllc acid.
Alternatively, a polymer latex comprising 82 percent by weight
vinylidene chloride, 14 percent by weight ethyl acrylate and 4
‘percent by weight acrylic acid can be employed. More particularly
preferred is a high barrier latex composition comprising 92 percent
by weight vinylidene chloride monomer, 6 percent by weight methyl
acrylate and 2 percent by weight acrylic acid.

The multilayer structure of the present invention can have
an overall thickness which falls within a wide range of values.
Preferably, however, the structure will have an overall thickness of
from about 0.5 up to about 1.75 mils. The polymeric heat sealable
layer of ethylene-propylene copolymer, ethylene-propylene-butene—1
terpolymer, or blerds thereof, can be present in a thickness of from
about 0.02 mils to about 0.20 mils.

The primer dispersion to be applied to the surface of the
polyoiefi.n substrate can have a solids concentration from 0.1
percent to 25 percent. The primer dispersion can be applied to the
surface of the substrate layer utilizing standard coating techniques
so that a dry coating weight from 0.05 to 0.25 grams per thousand
square inches (g/MSI) is obtained. A preferred range for primer
coating weight is from 0.10 to 0.15 g/MSI. Following the coating
procedure the film can subsequently be passed through a hot air oven
to completely remove remaining water and/or solvent. Next, the
primer coated film is coated with the water vapor and gas barrier
polymer latex, using, once again, standard coating techniques. Such
standard techniques include graveur, roll coating, and the like.
The water vapor and gas barrier coated system can thereafter be
dried by passing it through a conventional hot air oven.
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vapor and gas barrier layer and/or the heat sealable polymeric layer
results in several benefits to the overall multllayer film, among
those being superior appearance through increased film clarity,
improved film release characteristics during packaging operations as
wellasotherinprovatentsinthephysicalperfontaxxce
Characteristics of the films, such as machining and compounding.
Amounts of wax may vary from 0.5 to 18 weight percent of the overall
water vapor and gas barrier layer and/or heat seal layer
camposition. Carnuba waxes are particularly preferred for use in
the water vapor and gas barrier layer due to their ability to remain
in suspension with the preferred polyvinylidene chloride latexes,
while microcrystalline waxes are effective in the polymeric heat
sealable layer and, due to their lower cost, are preferred for use
therein. Suitable waxes can be cbtained fram many commercial
suppliers. The water vapor and gas barrier layer, as well as the
heat sealable polymeric layer, can also contain plglrents fillers,
stabilizers, light protective agents or other suitable modifying
agents if desired, as those skilled in the art would recognize.

The amount of the polyvinylidene chloride water vapor and
gas barrier layer to be applied over the primer layer may be varied
over a wide range depending upon the specific application and its
requirements. Dry coating weights from 0.5 to 6.0 g/MSI are
preferred, with a coating weight range from 1.5 to 3.5 g/MsI
particularly preferred.

When using the multilayer films of the present invention
in the packaging of certain foods, it is often desirable to laminate
a second film thereto. As is a common practice in the art,
extrusion lamination with polyethylene is generally employed to
produce the desired lamination of the two films. When laminating
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up to 50 percent by weight or more of the overall mixture. a

preferred range of adhesion promoting layer coating weights is from

0.1 to 3.5 g/MSI, with a coating weight range from 0.2 to 1.0 g/MSI

particularly preferred.

Although it is not desirable in the practice of the
present invention to surface treat the cuter surface of the
polymeric sealing layer coextruded to the polyolefin substrate
layer, it is desirable to surface treat the surface of the
polyolefin substrate which is to be primed and coated with the water
vapor ard gas barrier layer. Such swurface treatments may include
the aforementioned corona discharge, flame or chemical oxidation
treatments. Preferred for use in the practice of this invention are
corona discharge or flame surface treatments, which can be carried
out by one of the well known treatment methods. An example of a
coronadischangemethodus&saprocedurewhereinafi]mispassed
between two conductor elements which act as electrodes and a
sufficiently high voltage is applied to enable corona discharges to
take place. As a result of such discharges, the air above the
surface of the film becomes ionized and combines with the molecules
on the surface of the film so that polar incorporations are formed
in the essentially nonpolar polymeric matrix.

In the Examples which follow, the base films are all
biaxially oriented by conventional means. In general, this includes
farming the base film in sheet form and machine direction orienting
(MDO) or stretching the same at the appropriate or optimm
temperature, using transport rollers operating at -different speeds.
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The follwlng Examples illustrate the invention.

OCOMPARATIVE EXAMPLE 1

A biaxially oriented homopolymer of isotactic
polypropylene was coextruded with a random copolymer of ethylene and
propylene to a thickness of approximately 0.5 to 0.6 mil. The
copolymer contained about from 3 to 5 wt.$ ethylene ard had a melt
flow index of 5 g/10 minutes. Both surfaces of the coextruded film
were subjected to a corona treatment of the type described above.
Following corona treatment, the copolymer surface of the coextruded
film was coated with the primer of Example 5 of U.S. Patent No.
4,214,039. The primer is the reaction product of an acidified
aminocethylated vinyl polymer and epoxy resin. The same general
coating process described above and utilized in the examples of U.S.
Patent No. 4,214,039 was used to produce the film of this example.
To the surface of the primer was applied an agueous latex heat seal
layer camprising a terpolymer resulting from the polymerization of
78 wt.% of vinylidene chloride, 18 wt.% of methyl acrylate and 4
wt.% of methyl methacrylic acid, to which was added carmuba wax at a
level of 4 to 8%. The coating was dried to Yield a coating weight
of approximately 2.6 g/MSI.

Asmaybeseenbyreviewingthetestdatapresentedinthe
Table for the Example 1 structure, this multilayer film exhibited an
excellent seal range of 50 to 80°F, acceptable oxygen transmission
('102) barrier properties at 0% relative humidity (RH), adequate
water vapor transmission barrier properties (WVIR) at 90% RH,
adequate lamination to polyethylene (PE) bond properties, but was
prone to excessive blocking. It should be noted that this level of
blocking was exhibited at a rather high wax level in the
polyvinylidene chloride heat seal layer of 4 to 8%.
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diols, such as ethylene glycol, propylene glycol, 1,4 bﬁ%gﬂgs

[ [ [ [ | sphenol A. Epoxy
[ reaction between epichlorohydrin and bi spher )
g:‘ .yflhidgt!tgge are commonly classified by their epoxy equival ent wei ght (EEW

) : ; i i ns one gram

cautval oot oF 2SO e vt an EEWrang) ng Trom 170 10 280 oy
be used in the preseds M ﬁﬂmbﬁ?hmutr%ﬂﬁmfrg%ﬁtgﬁg'gﬁgﬁ?mﬁga%%gb%ﬁiﬁhiéh a
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hydantoin co Oggﬁté?ﬁﬁi‘@f;ti{gglfeeﬁm@gg latex vaswsutmitd titted’ £ HHBL or2POXY
fosin ST ney wend b6 trametheohedt stalbok ¥ BLAriP! ehgl hiyetes sol uble and
thereby elimhake 10 06541630 glﬁgrslldgl%%g:%ged was a commercially

available product and was comprised of a terpolymer resulting from

the polymerization of 92 wt.$ of vinylidene chloride, 6 wt% of

methyl acrylate and 2 wt.% of acrylic acid, to which was added

carnuba wax at a level of 3.5%. The polyvinylidene chloride heat

seal coating was dried to yield a weight of approximately 2.6 g/MSI.

As shown in the Table, barrier properties were

significantly improved over those obtained with the structure of

Example 1. However the seal range decreased over that of the prior

example as a result of the fact that the polyvinylidene chloride

becames partially crystalline. Moreover, there is still a tendency

to block to the treated polypropylene side of the structure.

Example 3

In this example, a biaxially oriented homopolymer of
isotactic polypropylene was coextruded with a terpolymer of
ethylene, propylene and butene-1 to a thickness of approximately 0.5
to 0.6 mil. Iheterpolymerusedhadstos%ethylenem'xd4t06%
butene-1 and was to provide a polymeric heat sealing layer for the
overall structure. Rather than treat both surfaces of the
coextruded film as was done in the previous examples, only the
propylene homopolymer surface was subjected to a corona treatment of
the type described above. Following corona treatment, the
polypropylene homopolymer surface of the coextruded film was coated
with the primer of Examples 1 and 2 using the same general coating
process described above. To the surface of the primer was applied
the aqueous latex polyvinylidene chloride-based material utilized in
Example 2, with the exception that the level of carnuba wax utilized

=13~



AI-though the specific structure of the epoxy resin is not” crltlcal to to
the primer enployed in the present invention, inportgft—cons Lons_in
the sel ection of the epoxy resin revolve around its hi/fﬁlsc\%':state Fpﬂ

exanple, it nust be liquid and capabl e of being readilly di B"p'étsegjnor
di ssolved with the second corrponent or curing agent as «d

| f the epoxy :iﬁ'ﬁﬁ]hél late®qilpii-asion Lt},a,qﬂ% %{,g,ﬁt dl rectly.in to

t he second c feﬁrlal?ﬂ \ﬁgver |t |s referre toe 032%// sinin
an aqueous enu Si0 fe b‘ﬁtr Hals pal |s an am no
modi fi ed acr yhilorisis-basad \lbymsesvemhera satebhapor! |Mz£ﬁﬁei- erl NE

.curing agent for the nd The referre ter| al |s degcrl bed in
U.S. Patent . 719, Sré&nﬁl@ teOPF “’%’é‘g’eg? RTEFRFePHs an
aci dified amw}ﬂlpa@hﬁf@?ﬁt@%ﬂ}e@nm of the previous examples is that

both surfaces of the coextruded film are not subjected to surface
treatment. Ancther difference resides in the fact that the coating
layers are applied to the polypropylene surface of the coextrudate.
Unexpectedly, this structure exhibited a greatly reduced level of
blocking, as campared to the structures of Bxamples 1 and 2. Lower
levels of wax are required to produce an acceptable product.
Moreover, WVIR is significantly improved over both Examples 1 and 2,
with T0, greatly improved over the value obtained fram the Bxanple 1
structure. Seal range cbtained for this structure was found to be
adequate, although lamination bonds to PE were found to be marginal.

Example 4

A muiltilayer film structure was produced according to
Exanple 3, to which a thin layer of high wax content high barrier
polyvinylidene chloride latex was applied to the ex.lstmg heat seal
layer. In forming the dispersion used for this adhesion promoting
layer, carnmuba wax was added to the high moisture barrier
polyvinylidene chloride latex of Examples 2 and 3 at a level of
approximately 33 wt.%. The adhesion promoting layer was applied at
a weight (dried) of approximately 0.2 g/MSI.

As indicated, the structure of this example differed from
that of Example 3 only in the addition of an adhesion promoting
layer. This layer, as demonstrated by the data presented in the
table, greatly improved adhesion of the structure to PE when
laminating. Greater than 200 g/in bond strength was obtained.
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havi ng pendent am noal kyl ate groups. This material is produced by

pol yneri zing acryl ate, nethacrylate, styrene or othe f-t-abl.e..0pponers.
with sufficient methacrylic or acrylic acid to give g TeSrgrizontent;;:ef, 7.5
to 12.5 percent. Sol vent polynerization techniques agje preRErL&d:nThe
polynmer is then reacted with ethyl enei m ne nononer an '

hydrochloric acid to render the polyne 18l sol uble. I'n one enbodi ment of
the present inventi onga gbé’é?ﬁd epoxy Tesl emul sified in a solution of
the curing agent by rapi ¥ Chigntedhonepolment ofy iispkaction i s dil ut ed
with water toPPEremdenedrsonomittuddd ot or t&elime: o etdlyhind Fom to 25

‘percent sol-i BhX | BP U¥¢ esin wth the,curing agent, it is

generally preferred to use a stol chi OiE cm%'lﬂ]ﬂ'/ oS i@ of epoxy and
am ne groups. %ﬁvﬁ used {psEpERkes uanil BhatThehed Ini stxftitar@tiaisC rati o my

be varied overcextmidia £610enidias WCaBRUnd217004! £4 . 8o AT Nepr OUPS o
three epoxy iauBR-Le a4aynong amne drotp.” 7 = = ©° S
romltogzwt.%ethyleneandfrcantoswt.%
of butene-1. The terpolymer had a melt flow index of about 5. The
coactrudedstructuresoproducedwasthencoronatreated, primed and
coated in a manner identical to that of Example 4.
As shown in the Table, the use of the heat sealing
terpolymer resin described above greatly improved the seal range of
the resultant structure.

TABLE

P

PROPERTIES OF THE MULTTIAYFR FIIMS OF EXAMPLES 1-5

WVTR TO, LAMINA

90% RH 0% RH BLOCK _ TION

100°F 100°F -ING SEAL BOND
EX (cc/MSI/ (cc/MSI/ I/0 | RANGE TO PE
NO 24 hrs) 24 hrs) {a/in) (°F) | (g/in)
1 0.54 3.63 S0 50-80 100
2 0.30 0.67 50 40-70 100
3 0.21 0.67 5.0 40-70 30
4 0.21 1.0 1.0 40-70 200
5 0.21 1.0 1.0 - 70 200
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Wil e'acrylic interpolymers, such as those defined in_U.S. Patent
3,753,769, are known to have utility as water vapor an g::@?%:ﬁeh—\
materi al s, vinylidene chloride polyner barrier naterilal "éﬁ;ﬁr‘é-#-@m&gd .
use in the practice of the present invention. Comer ¢ yefhfEnl e
vi nyl i dene chl ori de | atexes having a vinylidene chloride nonone
at- | east 50 percent hggdg%l) ed, with those vinylidene chloride | atexes
havi ng a vinylidene chloride oAk aftemithecapplidatipar sent
preferred. StTf|IPrIFEF laysr: i thel water mﬁeam@agr&ﬁh&sqay%%%nom as
hi gh noi st ur @Pbﬁﬁﬁleédt@iwi;ﬂﬂ&ﬁﬁge]%w oritges that is,  those
“pol yvinyl i deggygrwﬁ%ri de | atexes havi ng a \H‘ f/"f“f’%@’ﬁ@)crﬂtoﬁde nonomner
content of af lea SIF oIt the shauturettexagotppsi tephfin flignahher

hyl eni cal | rtzimedi i h - et hylenical |
Y e oo P %mm{ﬂggmn % G bR RSl BaRl P S 2 1Y

on.  Optimm aging can be accomplished over

a period of time ranging from 25 hours to 21 days while maintaining
the film at a temperature ranging fram 32°F to 150°F.
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nmet haérylic acids, al kyl esters containing 1 to 18 car "
acids, such as nethyl nethacrytate;--ethyl acrylate, bufyl ack ? BN thhe

like. In addition, alpha, betg-ethylenically unsaturat e, . _
acrylonitrile and nethacryl amgm m’:ﬂm | oyed. Specific vinylidemn
pol yner | atexes contenpl at ed « [ ﬂmrgercent by wei ght vi ngd4gdene
chloride, 17 percent by weight methyl'hcriyl ate and 3 percent by wei ght

met hacrylic I 4. Al ternatively, a polyner |atex conprising 82 percent by
wei ght vi nyl *chl oride, 14 percent by weight ethyl acrylate and 4

percent by weight acrylic acid can be employed. More particularly preferred
Vi otne Sht ot ce” B SR B AR B e -
percent by wePgRES@Erylic acid. The multil ayerfslt Ir uc\tMgJ[ ei (r)1f at h'edgrrezﬁnte‘ of
llg?/ﬁgtsl Ogr g?gﬁrzﬁaée%j%?ﬁ%% ru h%%b\?mglqoﬁx%ffglﬁ Wﬂ%tﬁi ckgess
of second surface;
_ (b) a polymeric heat sealable layer on the first
surface of the substrate, the heat sealable layer comprising a
polymeric material which comprises a terpolymer of ethylene,
propylene and butene-1, a random copolymer of ethylene and
propylene, or a blend thereof S
(c) a primer coating on the second surface of the
substrate; and
(d) a water vapor and gas barrier layer on the primer
coating, the water vapor and gas barrier layer consisting of a
polyvinylidene chloride containing at least about 50% by weight of
vinylidene chloride monomer or an interpolymer comprising a minor
amount of acrylic acid, methacrylic acid or a mixture thereof and a
major amount of neutral moncmer esters comprising methyl acrylate,
ethyl acrylate, methyl methacrylate or a mixture thereof.

2. A structure according to claim 1 wherein the
substrate comprises homopolymer ic polypropylene.

3. A structure according to claim 1 or 2 wherein the
primer comprises a reaction product. of an acidified aminoethylated
vinyl polymer and an €poxy resin, a condensation product of a
monoaldehyde with an interpolymer of an acrylamide or methacrylamide
and at least one unsaturated monomer, or a condensation product of
aminoaldehyde with acrylamide or methacrylamide interpolymerized
with at least one other unsaturated monamer in the presence of a
C1 to 06 alkanol.

-17-



fromabout 0.5 up to about -1.75 mils. The polyneric he

et hyl ene- propyl ene copol yne | ene- but enp-THIS SHEGTYRY 254 l
bl ends t hereof, can be pres mﬂﬂmﬂi iﬂgs of from gbout RERACHD S tJL
about 0. 20 rrils. The prinmer e applied to the—strface—ot—t

pol yol efin substrate can have a solids concentration fromO.1 percent to 25

percent. The priner d4.SpeAsth-ac§§;@ Scéﬂ;’@r f .the
substrate | aéﬁé#&% LD st??ré rd coati ng tec{;iﬂ{ E’Qes SO ftﬁl am}ﬁ”?‘"&oatl ng
wei ght from %g %@r Freabsd ugingsla) | s

obt ai ned. A M@ermamﬁge nmm@aﬁigﬂglaiﬁ gbéaﬁtgn{ragﬁl to 0.15

-g/MBl. Follo 8 154 procedure the filmcan subsequently be passed
through a hot air-dven to npl etely renove renai ni ng wat er and/ or sol vent.
Next, the prinmer coated filmis coated W|th the water vapor and gas barri er

pol yrmer | atex, using,5.0NCE stoadttreSh aé]hpgr% uch,
standard tec i_ncl ude graveur r ol coat an %igf'!ﬂ wat er

vapor and ga@%%ﬁgﬁ P@ﬁ‘?’@&h YT eamrés%@ polyvinylidene
chloride contamJ.ng at least 90% by weight of vinylidene chloride
moncmer.

6. Astrucmreaccordingtoanyprecedingclaimwherein
thewatervaporandgasbaxrierlayermrthercmnprisesacanmbawax
in an amount from 0.5 to 15% by weight.

7. A structure according to claim 6 wherein the water
Wporandgasban'ierlayercmprisescanmbawaxinananmmt '
from 0.5 to 5% by weight.

8. A structure according to any preceding claim wherein
the terpolymer of ethylene, propylene and butene-1 contains from
| 1 to 8% by weight of ethylene and from 1 to 8% by weight of butene-1.

9. A structure according to any preceding claim further
camprising an adhesion promoting layer on the water vapor and
gas barrier layer camwprising from 25% to 90% by weight polyvinylidené
chloride containing at least 50% by weight of vinylidene chloride
monamer or an interpolymer comprising a minor amount of acrylic acid,
methacrylic acid or a mixture thereof and a major amount of neutral
monomer esters comprising methyl acrylate, ethyl acrylate, methyl
methacrylate or a mixture thereof, and from 10% to 75% by weight of
wax.
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dri ed* by passing it throug H“Mﬁm hot air oven. Optionally, the

wat er vapor and gas barrle mﬂml‘ the heat ¢ e

| ayer material can contain & ntnor &nodnt*of a wax, slf_(r:;f'f"\&ﬁﬁ;r.-pg 2 N
EFis uged,

m crocrystal line or carnuba wax. \Wen a mcrocrystall
preferred that the its softening point be less than [err “The use- efwa

in. the water vapor antbD.gaa ma?fssarfoga?%re %g ?,-[ %}F%yeﬁ%q’%# gol yITe r| c

layer result gl 19gue’ &b 0608
t hose bei ng superi %Pappear ante Wﬁ(ﬁ"@ﬁ%’é’&sfl Imclarity, inpr oved

filmrel ease characteri st I cs during packagi ng operations as well as other

i nprovenent s |nthep %&ﬁfé]ﬂﬁ hracterlstlcs of the films, such
as nmachi ni ng gﬁg ound| ng. Anmou ts f?(ﬂ‘hlwl\‘?ftlﬁ 18 wei ght
percent of t pRéY"@n‘c?d}?ét serdables lbmn'rthelica.ymérmﬂéaﬁ heat seal
| ayer sealable layer comprising a polymeric material a terpolymer of

ethylene, propylene and butene-1, a randcm copolymer of ethylene

and propylene, or a blend thereof;

(ii) biaxially orienting the coextrudate;

(iii) applying a primer coating on the surface of the
polyolefin substrate; and

(iv) applying a water vapor and gas barrier layer on
the primer coating, the water vapor and gas barrier layer
consisting of a polyvinylidene chloride containing at least 50% by
weight of vinylidene chloride monomer or an interpolymer canprising
a minor amount of acrylic acid, methacrylic acid or a mixture thereof
ard a major amount of neutral monomer esters comprising methyl
acrylate, ethyl acrylate, methyl methacrylate or a mixture thereof.

11. A process according to claim 10 further comprising:

(v) applying an adhesion promoting layer on the water
vapor and gas barrier layer, the adhesion promoting layer camprising from |
25% to 90% by weight of polyvinylidene chloride containing at least
50% by weight of vinylidene chloride monomer or an interpolymer
camprising a minor amount of acrylic acid, methacrylic acid or a
mixture thereof and a major amount of neutral monomer esters
camprising methyl acrylate, ethyl acrylate, methyl methacrylate or
a mixture thereof, and from 10% to 75% by weight of wax.
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vapor and gas barrier layer due to their ability to reng
with the preferred polyvinylidene chloride |atexes, whiljp
‘waxes are effective in the polyneric heat seal able | ayer L4 ""r‘ﬁiiﬂ'"f'h"‘f‘h'.‘a‘i"
| ower cost, are preferred for use therein. Suitable waxes can be obtained
frommany comercial suppliers. The wate§ vapor and gas barrier |ayer, as

wel | as the heat seal able polyneric |ayek, can also contain pigments,
fillers, stabilizers, light protective agents or other suitable nodifying

agents i f desired, as—tn e. The anount
of the pol yvinyli dene chl oride water vapor and gas barrier |ayer to be
applied over the priner {ayer nmay be varied over a w de range dependi ng
upon the specific application and its requirenents. Dry coating weights
from0.5 to 6.0 g/ M5l Btis preshgioredelatisshta a Odéstibde Wailghla e%nﬁé‘aérom 1.5

to 3.5 g/ MBI padatamie @éﬂéfa@rﬁfrﬁééeegad%ﬁﬂglﬁlﬂg anI&e rrultllager films of the

pr esent [ nventf on, the

In the packaging of certain types of foods, such as
cockies and potato chips, it is common préctice to employ a
multilayer film having two or more polymeric layers wherein cne of
the layers is known to be an effective heat seal layer. In the
packaging process, a supply of such a multilayer film can be shaped
into a tube in a vertical form and f£ill machine. Marginal regions
of the heat seal layer are brought into face to face relationship
and heat sealed together. Thereafter, the packaging machine
automatically forms a heat seal and makes a horizontal severance
across the bottom of the bag. Next, product is dispensed into the
open end of the tube and, thereafter, a secord horizontal seal is
effected across the tube with a simultaneocus severing through the
tube to result in a product packaged in a tube, heat sealed at both
erds and along one seam at right angles to the end seals. While the
food or other product is being dispensed into the package, air is
also present in the package and this air assists in protecting and
cushioning the product during subsequent shipment of the finished
packages. During shipment of the product, particularly with larger
size bags; for example, those containing 250g of product the bags
have a tendency to split or burst at the end seals.

The employment of vinylidene chloride polymers as thin
coatings for oriented thermoplastic films, such as polypropylene
film, has been recogr_xised in the art as an effective means of
increasing the heat sealability of such films and additionally
increasing the resistance of the films to the transmission of gases
ard vapors.

' cdﬁposi‘tion. Carnuba waxes are particularly preferred fg ﬁ"éf’ﬁ/\ég %QE
VA,
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in the packaging of certain foods, it is often desirable
second filmthereto. As is a common practice in the art,
| am nation with polyethylene is generally enployed to pr
| am nation of the two filnms. Wien | am nating t he seco
wat er vapor. and gas barrier layer surface of the nmultilayer filmstructure
of the present invention, it has been fgund useful to apply an adhesion

pronoting layer to the barrier |ayer s ace to enhance the ability of the

pol yet hyl ene to adher eTtis nélﬁ:ebaﬂ-far@étéxﬁkﬁeic i SR 80130 e /s8R, PLASDT | Ng

| ayer can utild,ze d to formthe aforenentioned water
vapor and gas bar r£|t er Iayer 341%85 ‘%59 FEPRYTE WY A6 PRNSISA¥e 9, or i de
| atex, to whi &K ¥Eragheddya menmcmmma.r nuba wax, at a level of up to 50

percent by wei ght or qg&gug; EQE«£¥eLﬁEL @h%tWEQme@nPrfferrgg rgegf of

adhesi on pronoting | ayer coatin ts is from
other multilayer heat sealable structures having improved

properties. In particular, this invention seeks to provide an
oriented heat sealable multilayer polyolefin film of adequate seal
rarge and having excellent barrier properties and transparency and
excellent bording adhesion when laminated with polyethylene to a
second film, but with a reduced tendency to block.

In accordance with the present invention there is provided
an oriented heat sealable multilayer structure. The structure
camprises a substrate comprising a polyolefin film having a first
surface and a secord surface; a polymeric heat sealable layer on the
first surface of the substrate, the heat sealable layer comprising a
polymeric material which comprises a terpolymer of ethylene,
propylene and butene-1, a random copolymer of ethylene and
propylene, or a blend thereof; a primer coating on the second
surface of the substrate; and a water vapor and gas barrier layer on
the primer coating, the water vapor and gas barrier layer consisting
of a polyvinylidene chloride containing at least 50% of vinylidene
chloride monomer or an interpolymer comprising a minor amount of
acrylic acid, methacrylic acid or a mixture thereof and a major
amount of neutral monomer esters comprising methyl acrylate, ethyl
acrylate, methyl methacrylate or a mixture thereof.

This invention also provides a process, for the production

------

of a heat sealable multilayer film structure. The process comprises
coextruding a substrate comprising a polyolefin film with a
polymeric heat sealable layer, the polymeric heat sealable layer
camprising a polymeric material which comprises a terpolymer of
ethylene, propylene and butene-1, a random copolymer of ethylene and
propylene, or a blend thereof; biaxially orienting the coextrudate;
applying a primer coating on the surface of the polyolefin )
substrate; and applying a water vapor and gas barrier layer on the |
primer coating, the water vapor and gas barrier layer consisting of



0.1to 3.5 g/MSl, with a coating weight range from0.2 to 1.0 g/ Ms|
particularly preferred. Although it is not desirable i cE_ O
present invention to surface treat the outer surface ofi| tge:poryferic ™
sealing | ayer coextruded to the polyolefin substrate layer, it is desirahl
to surface treat the surface of the polyol efin substrat -mc.h.-iﬁt_j I2
primed and coated with the water vapor .and gas barrier —3Such surface
treatnments may include the aforementionzd corona di scharge, flane or

chemi cal oxidation treatnents. Preferred for use in the practice of this

i nvention are BoPUHY B ldeeng gelYide| eambaining aate leastaehmitt 0% My edightnope

carried out byvimeicénd kR1EGE HoMOME: bF 63 Eﬁﬁ:pmr@démp%‘isﬁ? gl a
corona di schar g_‘lgo‘m%t h)_p% us&sﬁ: a f’ocetggre -\Ahere,ldn a filmis passe €t ween
two conductor élenments WhYtIT ATt al PG RS Sar aa madRrPcthareps andgh
vol tage is apphir emowrtabl eevaralnmondinar katges chiprishfy plelgEl absyrtbesul t
o e P AT ARG 8wl BSOS O 20

The polyolefins contemplated as the substrate or core
material of the subject film structure include polyethylene,
polypropylene, polybutene, and copolymers (including, terpolymers)
and blends thereof. Homopolymeric polypropylene is preferred,
especially having a melting point from 321°F to 336°F. Particularly
preferred is an isotactic polypropylene containing at least 80
percent by weight of isotactic polypropylene. It is preferred that
the polypropylene has a melt flow index from 1 to 8 g/10 minutes.

The ethylene-propylene random copolymer contemplated
herein as a material for use in the heat sealable layer to be
coextruded with the base polyolefin is conveniently formed by the
simultaneous polymerization of the respective monomers and comprises
from 0.3 to 10 percent by weight of ethylene in the resulting
copolymer. The copolymers suitably have a melt flow index from 2 to
15 g/10 minutes at 446°F preferably from 3 to 12 g/10 mimutes. The
crystalline melting point is usually 248°F to 300°F. and the rumber
average molecular weight range is from 25,000 to 100,000. The
density of the copolymer will usually ke from 0.87 to 0.92 g/cm’.

Particularly preferred is a 3.5 percent ethylene content
random copolymer, as well as a 4.0 percent ethylene content random
copolymer. Another acceptable commercially available copolymer is a
1.5 percent ethylene content copolymer.

The terpolymers contemplated herein as materials which may
be selected for the heat sealable layer to be coextruded with the
base polyolefin are comparatively low stereoreqular polymers. The
terpolymers can have a melt flow index at 446°F from 2 to 16 g/10
minutes and preferably from 3 to 12 g/10 minutes. The crystalline
melting point is suitably from less than 250°F. to somewhat greater
than 271°F. The terpolymers have an average molecular weight
suitably from 25,000 to 100,000 and have a density from 0.87 to 0.92




on"the surface of the filmso that polar incorporations are forned in the
essential ly nonpolar polyneric matrix. In the Exanples _\MllCh f.ol-Low-- Lhe._l
base films are all biaxially oriented by conventi onal rTfe 0§; b ganeraty
this includes formng the base filmin sheet form and rnacﬁl ne di rectlou‘gﬁ
orienting (MO or stretching the sane at the appropri al ¢,Qr.. op3| .......
tenperature, using transport rollers opefating at diff r,-&ai::smeds"—‘:~‘~ 1—-
After the de5|red glegree of MDO is obtained, the filmis transverse
direction ori efVER | TBg terpelyaspsmiidl predeminehe eiri prompas aindsthe 0 | npart

an ori ent atloremyléiereﬁ&%ﬂ&uéMil ﬁ:ﬁhohér@tcaﬁ'@nér&&keﬁ Lonb {18 VDO T%‘% f
T ParTeieon for

extent of orle&r&ﬁ% %rltpefrom3to 10 tines Its orlglna

the MDO and fr O neS 1 i 4-Re FoEelaientts pash m§hexanpl es

illustrate the i nvent | Breferred terpolymers are those which contain no more than
10 percent ethylene and no more than 10 percent butene-1, the
balance of the terpolymer consisting essentially of polypropylene.
Such commercially available terpolymers will generally contain from
1 to 8 percent by weight of ethylene and from 1 to 8 percent by
weight of butene-1, having melting points from 255°F. to 266°F. a
particularly preferred terpolymer for use in the practice of the
present invention is known to have an ethylene monomer content of
about 5 percent and a butene-1 moncmer content also of about 5
percent. A still more particularly preferred terpolymer is known to
have an ethylene monomer content of about 1% and a butene—1 monomer
content of about 8 percent.

It is to be understocd that blends of the aforementioned
random copolymer of ethylene and propylene ard the terpolymer of
ethylene, propylene and butene-1 are useful in forming the polymeric
heat sealable layer for coextruding with the base substrate layer
and are within the scope of this invention. In general, when blends
of the terpolymer and copolymer are used, the blends will contain
from 10 to 90 weight percent of the terpolymer, preferably from
40 to 60 weight percent, the balance being made up of the
ethylene-propylené randam copolymer.

In preparing the multilayer structure of the present
invention, the polypropylene substrate and the polymeric heat
sealable layer consisting essentially of a terpolymer of ethylene,
propylene and butene-1, a random copolymer of ethylene and propylene
or a blend thereof, are coextruded so that the polymeric heat
sealable layer is from about 2 to about 12 percent of the total
thickness of the two layers. In preparing the coextruded film it

#i



COVPARATI VE EXAMPLE 1 A biaxially oriented honmopol ymer of isotactic
pol ypropyl ene was coextruded with a random copol ymer of ethyl ene and _— and
propylene to a thickness of approximately 0.5 to 0.6 w¥
cont ai ned about from3 to 5 wt.% ethyl ene and had a nel\tppied

g/ 10 mnutes. Both surfaces of the coextruded filmwerd subj ectgigt
corona treatnent of the type described above. Foll ow ng\ pawona:-t4 €4

- the copol ymer surface of the coextruded filmwas coate ' € priner of
Exanple 5 of U S. Patent No. 4,214,039. The prinmer is the reaction product

of an acidified am noethylated vinyl pQk r and epoxy resi n. The sane
gener al coatl SCA abov d uti|ized in anpl es of
U.S. Patent é%’Qgeawas t%g’gﬁ“ﬁ Sn%r% elsy %i S Fﬁﬁﬁ}fa ﬁf%"%xanpl e. To

the surface oﬁuﬁmfétp% eErsaxap xypndate barkadukso tise |kase xhdrepdlyyerl off ayer
conprising a Pg hxaerm&suaﬁé %G&;E&P%\éfgéaﬂ?%wf‘f (?ﬁaé\ﬁ@gﬁitf 8 Xi%u]é) of

~vinylidene chlori'de, ‘% of nethy rylate an
net hacrylic aéﬁ&erFBanW%Y%d&PPEMb% RaRo kymey -terpolymer blend
therein.

It has been found that the water vapor ard gas barrier
layer contemplated herein does not adhere well to polyolefin film
surfaces, even when such surfaces have been subjected to well known
pretreatment operations, such as, treatment by corona discharge,
flame or oxidizing chemicals. It has been found, however, that the
use of certain primer layers intermediate between the water vapor
and gas barrier layer and the polyolefin substrate surface provides
a high level of adherence.

Primer materials having utility in enhancing the bond
between the polyolefin substrate and the water vapor and gas barrier
layer include those defined in U.K. Patent No. 1,134,876 which
discleoses a primer produced by cordensing a moncaldehyde with an
interpolymer of acrylamide or methacrylamide and at least one other
unsaturated monamer; and those defined in U.K. Patent No. 1,174,328
which discleses a material resulting from condensing aminocaldehyde
with acrylamide or methacrylamide and subsequently interpolymerizing
the condensation product with at least one other unsaturated moncomer
in the presence of a €, alkanol. A preferred primer coating
resin of this type camprises a copolymer containing up to 90 percent
by weight of styrene, up to 80 percent by weight of an alkyl
acrylate, up to 15 percent by weight of methacrylic acid and 5 to 25
percent by weight of acrylamide which has been condensed with a
solution of formaldehyde in n-butancl containing from 0.2 to 3
equivalents of formaldehyde for each amide group in the copolymer.
Ancther primer resin of this type is a 50 percent solid solution of
a copolymer resin containing 38.5 parts by weight of styrene, 44
parts by weight of ethyl acrylate, 2.5 parts of methacrylic acid and
15 parts of acrylamide which has been condensed with 5.2 parts of
formaldehyde in n-butanol.



| evel of 4 to 8% The coating was dried to yield a coating weight of
approximately 2.6 g/Msl. As nmay be seen by reviewng the-test-data-— .
presented in the Table for the Exanple 1 structure, thi§ gubtidayes:
exhibited an excellent seal range of 50 to [err], acceptiable oxygen
transm ssion [err] barrier properties at 0% relative hu
~adequat e water vapor transm ssion barrier properties ( & ok
adequate | am nation to polyethyl ene (PEg bond properties, but was prone to
excessi ve blocking. It should be not ed at this level of blocking was

exhibited at a rather high e @&mp hyyy sz&&aa ¥l ged da heat

seal |ayer of to 8% ARATI VI I 1.m
structure i denﬁ“@é’lmi‘?@ %@%5@?‘?’%“‘% %‘ﬁi&% eleh the

exception that szalli Biyef0isStHe @eaction product of an epoxy resm ard an
acidified amincethylated vinyl polymer. The contemplated epoxy

resins are glycidyl ethers of polyhydroxy compourds. Typical
polyhydroxy compounds which may be used include bisphenol A,
resorcinol, hydroquinone, phenol-formaldehyde, novolac resins,
aliphatic diols, such as ethylene glycol, propylene glycpl,
1,4-butanediol, 1,4-hexanediol, glycerol, lower alkyl hydantoins
or a mixture thereof.

'~ The preferred epoxy resins of the present invention are
those made by the glycidation reaction between epichlorchydrin and
bisphenol A. Epoxy resins of this type are cammonly classified by
their epoxy equivalent weight (EEW) which is defined as the weight
of resin in grams which contains one gram equivalent of epoxy
groups. Resins with an EEW ranging from 170 to 280 may be used in
the present invention, but the preferred range is 180 to 210.

A variation in the composition of the epoxy resin
camponent is one in which a hydantoin compound is substituted for
the bisphenol A. For example, 1,1l-dimethyl hydantoin may be _
employed in a low molecular weight epoxy resin since resins based on
this material are completely water soluble and thereby eliminate the
need for emlsification.

Although the specific structure of the epoxy resin is not
critical to to the primer employed in the present invention,
important considerations in the selection of the epoxy resin revolve
around its physical state. For example, it must be liquid and
capable of being readily dispersed or dissolved with the second
component or curing agent, as described below. If the epoxy resin
is of low viscosity, it may be stirred directly in to the second
component; however, it is preferred to employ the epoxy resin in an
aqueous emulsion.

The second component in the epoxy primer is an amino
modified acrylic polymer which is water soluble. This polymer is



barrier polyvinylidene chloride |latex was substituted for the one used to
formthe heat seal layer of Exanple 1. The high noisture barrier _

pol yvi nyl i dene chloride | atex used was a comrercially,
was conprised of a terpolyner resulting fromthe poly
of vinylidene chloride, 6 wt % of nethyl acrylate and
acid, to which was added carnuba wax aty a | evel of 3.
chloride heat seal coating was dried tg yield a meight

g/ Msl. As sho [ i '

| mpr oved overm%s%g&ﬁ% Z?%]gg’f\?\nptacﬁk %;oxgt g ure 0 E)rérr%)&g% n%%mie%/ie%st he

seal range decfeuzdbed g Uthafaint: ¥ Br'{']@rﬁ%?(aﬁ:ﬁf'%“‘é"ée‘%ﬂ-ﬁle@%ﬁ £eof the fact
that the pol yviyaydriidgne, abd@ibae a@%@%@ﬁdiﬁéﬁlﬂhh&e&ﬂ&ﬁaﬁ lLhtee-poMaiegover

there is still_a tendenc t o .bl to the tre ropyl en of the
structure. Exahpyidsperg ?“B?%ﬁ&fﬂ%t BRI 3”!1? ‘gafoﬁ%g s gh‘aﬁ%ﬁfﬁg r
i sotactic pol ypémkemxg\/\a&ylaee(,t rededryldte, asttyeepe lormetherf suitable

monamers with sufficient methacrylic or acrylic acid to give a -QOOH

content of 7.5 to 12.5 percent. Solvent polymerization techniques
are preferred. The polymer is then reacted with ethyleneimine
monomer and acidified with hydrochloric acid to render the polymer
water soluble.

In one embodiment of the present invention, a liguid

 epoxy resin is emulsified in a solution of the curing agent by rapid

stirring, the resultant dispersion is diluted with water to the
desired concentration for coating, usually from to 25 percent
solids. When mixing the epoxy resin with the curing agent, it is
generally preferred to use a stoichiometric equivalent balance of
epoxy and amine groups. However, it has been found that the
stoichiometric ratio may be varied over a wide range, from one epoxy
to about three amine groups to three epoxy groups to about one amine
group.

While acrylic interpolymers, such as those defined in U.S.
Patent 3,753,769, are known to have utility as water vapor and gas
barrier materials, vinylidene chloride Polymer barrier materials are
preferred for use in the practice of the present invention.
Commercially available vinylidene chloride latexes having a
vinylidene chloride monomer content of at least 50 percent may be
employed, with those vinylidene chloride latexes having a vinylidene
chloride monomer content of at least 75 percent preferred. Still,
more particularly preferred are those latexes known as high moisture
barrier polyvinylidene chlorides, that is, those polyvinylidene
chloride latexes having a vinylidene chloride monomer content of at
least 90 percent. In these latex compositions, the other
ethylenically unsaturated comcnomers may include alpha,
beta-ethylenically unsaturated acids, such as acrylic and



et'hyl ene, propylene and butene-1 to a thickness of approximately 0.5 to 0.6
ml. The terpolyner used had 5 to 6% ethylene and 4 to 6% but ene-
to provide a polyneric heat sealing |ayer for the over = I{#&tﬂ{e” RET hibr
than treat both surfaces of the coextruded filmas was \dBRE-T1"t he S
exanpl es, only the propyl ene honopol yner surface was s jtq%%t_e J\f W

S coated W|th t he

treatnent of the type described above. Follow ng corona
pol ypropyl ene honpol ymer surface of thej&)ext ruded fil

primer of Exanples 1 _and 2 using the sane general coat| n rocess descri bed
above. To the ™o i6faqifs,. ;?r]'f%% %ﬁ 9 e 3 qF gﬁ’%’ﬁ“ 24

pol yvi nyl i denethehbeids]estats el mehel mﬂmdrylataedemlEacaryph‘eE,Zblwlt h the
exception that th | ev u V\%iﬁi | h;& L2y

di spersi on was qrg gnd%g}ecgg?her t anw%éérj? vé(’z%’a -e@h);l%l ¥

unsaturated nitrile, such as acrylonitrile and methac:ylomtrlle can
be employed.
Specific vinylidene polymer latexes contemplated can

comprise 80 percent by weight vinylidene chloride, 17 percent by
weight methylacrylate and 3 percent by weight methacrylic acid.
Alternatively, a polymer latex comprising 82 percent by weight
vinylidene chloride, 14 percent by weight ethyl acrylate and 4
percent by weight acrylic acid can be employed. More particularly
preferred is a high barrier latex composition comprising 92 percent
by weight vinylidene chloride monomer, 6 percent by weight methyl
acrylate and 2 percent by weight acrylic acid.

The multilayer structure of the present invention can have
an overall thickness which falls within a wide range of values.
Preferably, however, the structure will have an overall thickness of
from about 0.5 up to about 1.75 mils. The polymeric heat sealable
layer of ethylene-propylene copolymer, ethylene~propylene-butene-1
terpolymer, or blends thereof, can be present in a thickness of from -
about 0.02 mils to about 0.20 mils.

The primer dispersion to be applied to the surface of the
polyolefin substrate can have a solids concentration from 0.1
percent to 25 percent. The primer dispersion can be applied to the
surface of the substrate layer utilizing standard coating techniques
so that a dry coating weight -from 0.05 to 0.25 grams per thousand
square inches (g/MSI) is obtained. A preferred range for primexr
coating weight is from 0.10 to 0.15 g/MSI. Following the coating
procedure the film can subsequently be passed through a hot air oven
to completely remove remaining water and/or solvent. Next, the
primer coated film is coated with the water vapor ard gas barrier
polymer latex, using, once again, standard coating techniques. Such
standard techniques include graveur, roll coating, and the like.
The water vapor and gas barrier coated system can thereafter be
dried by passing it through a conventional hot air oven.



heat seal able layer for this film this polyvinylidene chloride-based | ayer
served as a water vapor and gas barrier |ayer. As may be se_e.nreﬂ&—:pm?ﬁﬂ
in which the novel structure of Exanple 3 differs fromt t Eaaafi Tt \
previ ous exanples is that both surfaces of the coextrud TL Imare not,‘gﬁ

subj ected to surface treatnent. Another difference resi q)alt(p”ﬁ)ﬁ %_,1\
the coating |layers are applied to the pq]ypropyl ene surf -
coextrudate. Unexpectedly, this structurk exhibited a greatly reduced | evel

of bl ocking, as conpar ures I 1 and ower

| evel s of wax are requi JEf%‘“%rc%)hulc%"eg‘;’l an 'a ceﬁ%bﬁ% dact” tﬁﬁ ver, WTR

i s significant3R/p berto verlade pRymenicelayeramte? ialicah c@Rain e@at | y

i mproved over gy Vahdie 0B ai ied E6@Nut he nEXUR Scal 1 $hd %téﬁr?ﬁb? range
ou

obtained for this structure was, ‘found to be adequate, alth am nation
bonds to PE wefief BUMFPCrYsEabrgi YR 1s sty it s prpfiemerds

structure was ﬁﬁdﬁﬁeﬁpambdlr@stmaﬁxmuﬁm Thet @sa\BE GRu@ifk h:.lh@ Jza?ééQr of

hi gh vvax cont ent i gnd bar rt':a%r:le.r layer and/or the heat sealable polymeric layer

results in several benefits to the overall multilayer film, among
those being superior appearance through increased film clarity,
improved film release characteristics during packaging operations as
well as other improvements in the physical performance
characteristics of the films, such as machining and compounding.
Amounts of wax may vary from 0.5 to 18 weight percent of the overall
water vapor and gas barrier layer and/or heat seal layer
camposition. Carnuba waxes are particularly preferred for use in
the water vapor and gas barrier layer due to their ability to remain
in suspension with the preferred polyvinylidene chloride latexes,
while microcrystalline waxes are effective in the polymeric heat
sealable layer and, due to their lower cost, are preferred for use
therein. Suitable waxes can be obtained from many commercial
suppliers. The water vapor and gas barrier layer, as well as the
heat sealable polymeric layer, can also contain pigments, fillers,
stabilizers, light protective agents or other suitable modifying
agents if desired, as those skilled in the art would recognize.

The amount of the polyvinylidene chloride water vapor and
gas barrier layer to be applied over the primer layer may ke varied
over a wide range depending upon the specific application and its
requirements. Dry coating weights from 0.5 to 6.0 g/MSI are
preferred, with a coating weight range from 1.5 to 3.5 g/MSI
particularly preferred.

When using the multilayer films of the present invention
in the packaging of certain focds, it is often desirable to laminate
a second film thereto. As is a common practice in the art,
extrusion lamination with polyethylene is generally employed to
produce the desired lamination of the two films. When laminating
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In form ng the dispersion used for this adhesion pronot [ Nl

aker ;«(i:?la“l:\ ‘[?f’"b!a

wax was added to the high noisture barrier polyvinylide ﬁ'lf&mde at éx

Examples 2 and 3 at a level of approximately 33 wt.% The adhes %;8 {98
pronoting | ayer was applied at a wei ght ((giri ed) of appr xPatai-etd ol }
As indicated, the structure of this exaddle differed fromthat of Exanple 3

doronstr at od byt ooy ooy 8085 BRal OFle Sy Carrlll TaBY RareB 2 on
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to the barrier layer. Such an adhesion promoting layer can utilize

the same material used to form the aforementioned water vapor and

gas barrier layer, such as the preferred polyvinylidene chloride

latex, to which is added a wax, such as carnuba wax, at a level of

up to 50 percent by weight or more of the overall mixture. A

preferred range of adhesion promoting layer coating weights is from

0.1 to 3.5 g/MSI, with a coating weight range from 0.2 to 1.0 g/MSI

particularly preferred.

Although it is not desirable in the practice of the
present invention to surface treat the ocuter surface of the
polymeric sealing layer coextruded to the polyolefin substrate
layer, it is desirable to surface treat the surface of the
polyolefin substrate which is to be primed and coated with the water
vapor ard gas barrier layer. Such surface treatments may include
the aforementioned corona discharge, flame or chemical oxidation
treatments. Preferred for use in the practice of this invention are
corona discharge or flame surface treatments, which can be carried
out by one of the well known treatment methods. 2An example of a
corona discharge method uses a procedure wherein a £ilm is passed
between two conductor elements which act as electrodes and a
sufficiently high voltage is applied to enable corona discharges to
take place. As a result of such discharges, the air above the
surface of the film becomes ionized and combines with the molecules
on the surface of the film so that polar incorporations are formed
in the essentially nonpolar polymeric matrix.

In the Examples which follow, the base films are all
biaxially oriented by conventional means. In general, this includes

pol yvi nyl i dene chloride | atex was applied to the existing heat __si_e_a;Iﬂ_l_@y!;__L:W

forming the base film in sheet form and machine direction orienting
(MDO) or stretching the same at the appropriate or optimum
temperature, using transport rollers operating at different speeds.



propyl ene and butene-1 of different nononer ratios than the qma-yﬁgg ut
in Exanples 3 and 4. The filmstructure was coextrude é%FEALh”@NﬁGSS of

approximately 0.5 to 0.6 nmls. The terpolyner containJ{ omlto 2 mﬂ”wﬂ
ethylene and from6 to 8 wt. % of butene-1. The terpol yiter had_a, ~ e
I ndex of about 5. The coextruded structure so produced
treated, prinmed and coated in a manner 1 entical to that of Exanple 4. As

shown in the Table, the use of the hea ling terpolynmer resin described

above greatly jApRroved dolig-se eanaﬁp@é H@bﬁﬁ%&taﬁb §i1§nui'§ \rBnsvEABk E

_______

PROPERTI ES OF THE MJULTI LAYER FI OF EXAMPLES 1
[err] direction oriented ( TDO) , for exanpll_.EAm ﬁq apparatus 5@/0
BLOCK impart an orientatIbfldr stretching which is at rlght angles to the

MDO. The extent of orientation can be from 3 to 10 times its
original dimension for the MDO and from 3 to 10 times in the TDO.
The following Examples illustrate the invention.

COMPARATIVE EXAMPLE 1

A biaxially oriented homopolymer of isotactic
polypropylene was coextruded with a random copolymer of ethylene and
propylene to a thickness of approximately 0.5 to 0.6 mil. The
copolymer contained about from 3 to 5 wt.% ethylene and had a melt
flow index of 5 g/10 minutes. Both surfaces of the coextruded film
were subjected to a corona treatment of the type described above.
Following corona treatment, the copolymer surface of the coextruded
film was coated with the primer of Example 5 of U.S. Patent No.
4,214,039. The primer is the reaction product of an acidified
amincethylated vinyl polymer and epoxy resin. The same general
coating process described above and utilized in the examples of U.S.
Patent No. 4,214,039 was used to produce the film of this example.
To the surface of the primer was applied an agueous latex heat seal
layer comprising a terpolymer resulting from the polymerization of
78 wt.% of vinylidene chloride, 18 wt.% of methyl acrylate ard 4
wt.% of methyl methacrylic acid, to which was added carnuba wax at a
level of 4 to 8%. The coating -was dried to yield a coating weight
of approximately 2.6 g/MSI.

As may be seen by reviewing the test data presented in the
Table for the Example 1 structure, this multilayer film exhibited an
excellent seal range of 50 to 80°F, acceptable oxygen transmission
(TDZ) barrier properties at 0% relative humidity (RH), adequate
water vapor transmission barrier properties (WVIR) at 90% RH,
adequate lamination to polyethylene (PE) bond properties, but was
prone to excessive blocking. It should be noted that this level of
blocking was exhibited at a rather high wax level in the
polyvinylidene chloride heat seal layer of 4 to 8%.



It has been deternmined that after the application of the primer layer, the
wat er vapor and gas barrier |ayer and the optional adhesion prQrIm= yer

(if enployed), it is advantageous to pernmt the stru SHEEX
certain mninmumperiod of time in order to obtain the cﬂ.ﬁpé}“g &&ﬁ‘
characteristics of the present invention. Optinum agi B
over a period of time ranging from 25 hou to 21 day 7 ier

the filmat a tenperature ranging from[exx] to [err]. 5548 1. An
oriented heat SR@hRPHOEMAMbI@YEr structure which conprises: (a) a

substrate conprising a poI 3{:0 efin filmhaving .a first surface and_a _second .
sur f ace: ilayer film structure identical to that described in

BExample 1 was produced with the exception that a high moisture
barrier polyvinylidene chloride latex was substituted for the one
used to form the heat seal layer of Example 1. The high moisture
barrier polyvinylidene chloride latex used was a commercially
available product and was comprised of a terpolymer resulting from
the polymerization of 92 wt.% of vinylidene chloride, 6 wt% of
methyl acrylate and 2 wt.% of acrylic acid, to which was added
carnuba wax at a level of 3.5%. The polyvinylidene chloride heat
seal coating was dried to yield a weight of approximately 2.6 g/MSI.

As shown in the Table, barrier properties were
significantly improved over those obtained with the structure of
Example 1. However the seal range decreased over that of the prior
example as a result of the fact that the polyvinylidene chloride
becames partially crystalline. Moreover, there is still a tendency
to block to the treated polypropylene side of the structure.

Example 3

_ In this example, a biaxially oriented hcmopolymer of
isotactic polypropylene was coextruded with a terpolymer of
ethylene, propylene and khutene-1 to a thickness of approximately 0.5
to 0.6 mil. The terpolymer used had 5 to 6% ethylene and 4 to 6%
hutene~1 and was to provide a polymeric heat sealing layer for the
overall structure. Rather than treat both surfaces of the
coextruded film as was done in the previous examples, only the
propylene homopolymer surface was subjected to a corona treatment of
the type described above. Following corona treatment, the
polypropylene homopolymer surface of the coextruded film was coated
with the primer of Examples 1 and 2 using the same general coating
process described above. To the surface of the primer was applied
the aquecus latex polyvinylidene chloride-based material utilized in
Bxample 2, with the exception that the level of carnuba wax utilized
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the heat seal able | ayer conprising a polyneric materia \ﬁ*ﬁrchcco%r‘ﬁptm HHETa
terpol ynmer of ethylene, propylene and butene-1, a rand copol ynmer of

et hyl ene and propylene, or a blend thereof; (c) a pri Qatfatl na %)rdU\.hégm
second surface of the substrate; and (d) a water vapor and-gas parTTter

| ayer on the prinmer coating, the water vgpor and gas barrier |ayer

(b) a polyneric heat seal able Iaye'r on the first surfajr —ot—the—Sustrate;
I

consi sting of a polyvinylidene chloride =&ataining at | east about 50% by
wei ght of vi ny|1hdﬂﬁ61§£&>@ah.§&r%@&9%é mssaaﬂmger pﬁhﬂf&rﬂ@ﬁa&@ B8 theri NOT
amount of acry#ll ctamg éhacr aci mxtlure §r eof and a mmj or
amount of neut PEFC TEAGIET &8¥ 5 Ti Ftﬁﬂ EPVEETE et hyl

acryl ate, met hyhlosideslasedalayear serwadxasmewaﬁee'rmﬁor @4 gis derviuiayer.
according to claim1l wher g @geépbgﬁé FafnGO TR s %”RM Y88k, e of

pol ypropyl ene. 3. A struct re according to claim 2 \/\herel n the

Example 3 differs from the films of the prev1ous examples is that
both surfaces of the coextruded film are not subjected to surface
treatment. Another difference resides in the fact that the coating
layers are applied to the polypropylene surface of the coextrudate.
Unexpectedly, this structure exhibited a greatly reduced level of
blocking, as compared to the structures of Examples 1 ard 2. Lower
levels of wax are required to produce an acceptable product.
Mareover, WVIR is significantly improved over both Examples 1 ard 2,
with TO, greatly improved over the value cobtained from the Example 1
structure. Seal range obtained for this structure was found to be
adequate, although lamination bonds to PE were found to be marginal.

Bample 4

A maltilayer film structure was produced according to
Example 3, to which a thin layer of high wax content high barrier
polyvinylidene chloride latex was applied to the existing heat seal
layer. In forming the dispersion used for this adhesion promoting
layef, carmuba wax was added to the high moisture barrier
polyvinylidene chloride latex of Examples 2 and 3 at a level of
approximately 33 wt.%. The adhesion promoting layer was applied at
a weight (dried) of approximately 0.2 g/MSI.

As indicated, the structure of this exampie differed from
that of Example 3 only in the addition of an adhesion promoting
layer. This layer, as demonstrated by the data presented in the
table, greatly improved adhesion of the structure to PE when
laminating. Greater than 200 g/in bond strength was obtained.

#



primer conprises a reaction product of an acidified am
pol ymer and an epoxy resin, a condensation product. of
an interpolyner of an acryl am de or nethacryl am de an
unsat urated nononer, or a condensation product of am
acryl am de or nethacryl am de interpolyneri}ed w th at yther:--
unsat urated nononer in the presence of a!ﬂﬁxr] to [err] al kanol. ITTA

A structure according to any precedi ng GghampemMserein the second surface of

the substrate is surfacg d;Leal d surface treatnent technique
* dﬂ§b§§ﬁ§g%?§b é%%%’?%@ tﬁ%ﬁ??t%? A structure

conprising flane_treatnent an

according to a@lma%%ﬁmiwiﬂlh@ teapelyrenpefi efyllepes barri er
| ayer conpri seSoropPlnsVamy &1 of different monomer ratios than the

terpolymer used in Examples 3 and 4. The film structure was
coextruded to a thickness of approximately 0.5 to 0.6 mils. The
terpolymer contained from 1 to 2 wt.% ethylene and from 6 to 8 wt.%
of butene-1. The terpolymer had a melt flow index of ab;'but 5. The
coextruded structure so produced was then corona treated, primed and
coated in a manner identical to that of Example 4.

As shown in the Table, the use of the heat sealing
terpolymer resin described above greatly improved the seal range of
the resultant structure.

TABLE

PROPERTIES OF THE MULTITAYFR FIIMS OF EXAMPLES 1-5

WVTR | TO, LAMINA-
90% RH 0% RH BLOCK TION
100°F 100°F  -ING SEAL BOND
EX (cc/MSI/ (cc/MSI/ I/0 RANGE TO PE
NO 24 hrs) 24 _hrs) (g/in) _f_o_F)_ (ag/in)
1 0.54 3.63 90 50-80 100
2 0.30 0.67 | 50 40-70 100
3 0.21 0.67 5.0 40-70 .30
4 0.21 1.0 1.0 40-70 200

5 0.21 1.0 1.0 70 200



chl oride containing at | east 90% by wei ght of vinylidene chl or__g_e,,rmnom
6. A structure according to any precedi ng clai m wher eilfT-Lhe. \ ﬁ%@ﬁ-
and gas barrier layer further conprises a carnuba wax iin nRER- %%ugiﬁ rom O}i5
to 15% by weight. 7. A structure according to claim®6 er ei
vapor and gas barrier layer conprises carnuba wax in armgﬁ%‘un:awﬂmﬁq%
5% by weight. 8. A structure according to any preceding claimuwherein the
terpol ymer of ethylene, propylene and butene-1 contains from1l to 8% by
wei ght of ethylene and from1 to 8% by wll"ht of butene-1. 9. A structure
according to any precedi ng claimfurther=eenprising an adhesi on pronoting
| ayer on the water vapdit hagl hgan dsbermined tydr attmpthsiapglicatiow# t 0 90%
by wei ght pol yﬂa@gﬂﬂiﬁl&n%yakowwt@p&wgaé%ﬁo%;& 4l it of

n

vi nyl i dene chl orj de mer or an interpo conprising ‘a mnor anount of
acrylic acid, ﬂ@ﬁ?&‘éﬂ 1 gropoting %YGFe(ltfh@F‘@&h’e‘éhdl ¥aj or amount of
neut r al advantageous to permit the structure to age for a certain minimm

period of time in order to obtain the outstanding characteristics
of the present invention. Optimm aging can be accamplished over

a period of time ranging from 25 hours to 21 days while maintaining
the film at a temperature ranging from 32°F to 150°F.
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nmononer esters conprising nethyl acrylate, ethyl acryl fte._Ternyl
net hacrylate or a mxture thereof, and from 10%to 759 tﬁEﬁkﬁQﬁ@EQﬁSVEEI

oo mi o ayer st TTATRCTIINRINE o500 cbior, oL 1oty Sneke® k. B2

substrate conprising a polYyolefi"n filmwith a pol yneric heat seal abl e | ayer
the polyneric heat seal able | ayer conprising a polyneric material a

t erpol yner of ethylene, propylene and but ?f-l’ a random copol yner afssag

et hyl ene and propylene, or a blend thereop$ (ii) biaxially orienting the
coextrudate; (iii) applying a priner coating on the surface of the

pol yol efin sub 3. and '

1. 2n oriented heat sealable multilayer structure which
camprises:

(a) a substrate comprising a polyolefin film having a
first surface and a second surface;

(b) a polymeric heat sealable layer on the first
surface of the substrate, the heat sealable layer comprising a
polymeric material which comprises a terpolymer of ethylene,
propylene and butene-1, a random copolymer of ethylene and
propylene, or a blend thereof;

(c) a primer coating on the second surface of the
substrate; and

(d) a water vapor and gas barrier layer on the primer
coating, the water vapor and gas barrier layer consisting of a
polyvinylidene chloride containing at least about 50% by weight of
vinylidene chloride monomer or an interpolymer camprising a minor

' amount of acxrylic acid, methacrylic acid or a mixture thereof and a

major amount of neutral moncmer esters comprising methyl acrylate,
ethyl acrylate, methyl methacrylate or a mixture thereof.

2. A structure according to claim 1 wherein the
substrate comprises homopolymer ic polypropylene.

3. A structure according to claim 1 or 2 wherein the
primer comprises a reaction product of an acidified amincethylated
vinyl polymer and an epoxy resin, a condensation product of a
monoaldehyde with an interpolymer of an acrylamide or methacrylamide
ard at least one unsaturated moncmer, or a cordensation product of
amincaldehyde with acrylamide or methacrylamide interpolymerized
with at least one other unsaturated monomer in the presence of a

Cl to C6 alkanoL

T R B e o T e Ry B et i T R e gL ety T e el v g R Lo e Bous and aar e
.



(i'v) éppl ying a water vaper-and-gas barrier |ayer on the

the water vapor and gas barri er consisting of a p F}{:}‘?LM%N@T@HEZT
chl ori de cont ai ni nﬂm wei ght of vinyliden |'ori de nononer
or an interpol yner «hor armount of acrylic{|agig,. B Lt 1890

acid or a mxture tHeréof and a major ampunt of neutral
conpri sing nethyl acryl ate, ethyl acryl at nmet hyl nmethacrylate or a
m xture thereof. 11. A process according claim 10 further conprising:

(v) applying an adhesi on prmrmruugmbagwbrdmgt e amt precsding it ghsrdlay i er

| ayer, the adheg, %c&é? \ % % wei ght of
pol yvi nyl i dene c?] |"or'r de cont al n?ng{ a%%é?é Q%Oo Sﬁ%ﬁ%g%?%f"% Ri dene

chl ori de nononskriRceatreatment deghnique opprrising flamentreaiowentn and feozony/| i ¢
aci d, methacryligsaehe tYeatmdiiext ure thereof and a major anmount of neutral

nononer esters conprising nmethyl acrylate, ethyl acrylate, nethyl
nmet hacryl ate or a mxture thereof, and from 10%to 75% by wei ght of wax.

5. A structure according to any preceding claim wherein
the water vapor and gas barrier layer comprises a polyvinylidene
chloride containing at least 90% by weight of vinylidene chloride
monamer. |

6. A structure according to any preceding claim wherein
the water vapor and gas barrier layer further comprises a carmuba wax
in an amount from 0.5 to 15% by weight.

7. A structure according to claim 6 wherein the water
vapor and gas barrier layer comprises carnuba wax in an amount
fram 0.5 to 5% by weight.

8. A structure according to any preceding claim wherein
the terpolymer of ethylene, propylene and butene-1 contains from
1 to 8% by weight of ethylene and from 1 to 8% by weight of butene-1.

9. A structure according to any preceding claim further
caprising an adhesion promoting layer on the water vapor and
gas barrier layer camprising from 25% to 90% by weight polyvinylidene
chloride containing at least 50% by weight of vinylidene chloride
moncmer or an interpolymer comprising a minor amount of acrylic acid,
methacrylic acid or a mixture thereof ard a major amount of neutral
monomer esters comprising methyl acrylate, ethyl acrylate, methyl
methacrylate or a mixture thereof, and from 10% to 75% by weight of
wax.
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10. A process for the production &f an oriented heat sealable
maltilayer structure, which process comprises:

(1) coextruding a substrate comprising a polyolefin
film with a polymeric heat sealable layer the polymeric heat
sealable layer comprising a polymeric material a terpolymer of
ethylene, propylene and butene~l, a randam copolymer of ethylene
ard propylene, or a blend thereof;

(1i) biaxially orienting the coextrudate;

(iii) applying a primer coating on the surface of the
polyolefin substrate; and

(iv) applying a water vapor and gas barrier layer on
the primer coating, the water vapor and gas barrier layer
consisting of a polyvinylidene chloride containing at least 50% by
weight of vinylidene chloride monomer or an interpolymer comprising
a minor amount of acrylic acid, methacrylic acid or a mixture thereof
and a major amount of neutral monomer esters comprising methyl
acrylate, ethyl acrylate, methyl methacrylate or a mixture thereof.

11. A process according to claim 10 further camprising:

(v) applying an adhesion pramoting layer on the water

vapor and gas barrier layer, the adhesion promoting layer comprising from

25% to 90% by weight of polyvinylidene chloride containing at least
50% by weight of vinylidene chloride monomer or an interpolymer
camprising a minor amount of acrylic acid, methacrylic acid or a -
mixture thereof and a major amount of neutral moncmer esters
comprising methyl acrylate, ethyl acrylate, methyl methacrylate or
a mixture thereof, and from 10% to 75% by weight of wax.
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ORIENTED MULTTITAYFR HEAT SEATABLE PACRAGING FIIM

ABSTRACT

An oriented heat sealable multilayer structure. The
structure comprises a substrate having a first surface and a
second surface, the substrate comprising a polyolefin film; a
polymeric heat sealable layer on the first surface of the
substrate, the layer comprising a polymeric material selected
from the group consisting of a terpolymer of ethylene, propylene
and butene-1, a random copolymer of ethylene and propylene, and
blends thereoﬂ a primer coating on the second surface of the
substfate; and a water vapor and gas barrier layer on the primer
coating, the water vapor and gas barrier layer selected from the
group consisting of a vinylidene chloride copolymer containing at
least about 50% of vinylidene chloride and an interpolymer
camprising a minor amount of acrylic acid, methacrylic acid or
mixtures thereof and a major amount of neutral monomer esters
conmprising methyl acrylate, ethyl acrylate, methyl methacrylate
or mixtures thereof. A method for producing the heat sealable
multilayer film structure is also provided.



