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(54) Title: COATED SUBSTRATE, MORE IN PARTICULAR COATED PAPER MATERIAL

(57) Abstract

The invention relates to a coated substrate having reduced oxygen and vapour permeability, said coated substrate compris-
ing at least one layer of substrate and at least one layer of a blend of a) at least one film forming polymer, or a blend of such film
forming polymer and at least one other polymer, and b) at least one reaction product of at least one EPDM rubber, at least one
ethylene-vinyl acetate copolymer and at least one ethylene copolymer having short chain branching, applied to at least one sur-
face of the substrate, to a process for preparing such a paper and to the use thereof as packaging material.
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Title: Coated substrate, more in particular coated papér

material.

The present invention relates to a coated substrate, more
in particular a coated paper material having reduced oxygen
and vapour permeability and to a process for preparing such a
coated substrate.

It is known in the art to coat packaging materials, such
as paper, with a film-forming polymer, for example
polyethylene, polypropylene, polyvamide and other film-forming
polymers or blends thereof or blends of these substances and
one or more other polymers. The aim of coating papers with
such polymers is to improve the resistance of the paper to
liquid and to improve the oxygen and vapour permeability
properties of the paper, i.e. to decrease the amount of oxygen
that permeates the paper.

It is known that certain materials are susceptive to
oxygen and tend to deteriorate when oxygen comes into contact
with them. Examples of such materials are fat containing
materials, like butter and margarine, other dairy products and

bakery products, like biscuits and other food products like

chips, sweets and confectionery. When exposed to oxygen for
some time, the products become rancid due to oxidation,
particularly of the triglycerides therein, and/or stale.

In order to prevent those problems, the products are
usually packed in such way that no oxygen can enter the
package. Suitable packaging materials for this purpose are PVC
and laminated papers, provided that at least one of the layers
is an aluminum layer.

The environmental disadvantages of using PVC are well
known, whereas complicated laminates containing aluminum are
relatively expensive to produce, resulting in increased costs
of the packaging material. Other possibilities for packaging
susceptible materials lie in the use of laminates containing



WO 93/14266 PCT/NL93/00013

10

15

20

25

30

35

- 2 -

barrier materials, such as Saran™. The use of those materials
is rather complicated, as it requires multilayer systems. ALsO
these materials are rather expensive

One object of the present invention is to provide a
material that is simple and easy to produce and has excellent
barrier properties, i.e. a strongly reduced  oxygen
permeability and can thus be used extremely well as packaging
material for products that are susceptible to oxygen.

The invention provides a coated substrate having reduced
oxygen and vapour permeability, said coated substrate
comprising at least one layer of substrate and at least one

- layer of a blend of

a. at least one film forming polymer, oOr a blend of such
film forming polymer and at least one other polymer, and

b. at least one reaction product of at least one EPDM
rubber, at least one ethylene- vinyl acetate copolymer and
at least one ethylene copolymer having short chain
branching,

applied to at least one surface of the substrate.

The substrates that can be used in the invention are the
various sheet-like packaging materials used in the art, like
paper and cardboard, but also other materials like plastics
that do not possess sufficient barrier properties for oxygen
and vapour.

Surprisingly, it has been found that excellent barrier
properties for oxygen .and vapour, i.e. a strongly reduced
permeability of oxygen and vapour through the material, can be
obtained. Even if the barrier properties of the separate
materials, i.e. the substrate and the layer of film forming
polymer, are low the combination of the layers has a good
barrier value.

According to a preferred embodiment the said substrate
has on its surface one or more functional groups. It has been
found that said functional groups may interact or react with
components of the blend, resulting in a superior barrier

material.
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Said functional groups may comprise hydroxy, carboxy,
silane, amino, carboxylic acid and other comparable groups.

The functional groups may be present on the surface in
the form of a coating of the surface of the substrate. It is
also possible that the material of the substrate surface has
already sufficient functional groups. Generally it is however
preferred to have the functional groups present in a coating
applied over the surface of the substrate. '

The principle behind the improvement of the barrier
properties is not entirely clear. It is assumed that the
reaction product present in the blend reacts with the
functional groups on the surface of the substrate, resulting
in the improvement of the barrier properties.

Suitable components containing functional groups are for
example paper size, a reactive polymer, like acrylate or
methacrylate polymer, a silane and the like.

The substrate can suitably be paper, cardboard or another
sheet-1like cellulose based material suitable for packaging
food or food ingredients. It may also be a f£ilm of polymer
having functional surface groups. Suitably those functional
surface groups may have been obtained by applying a material
containing functional groups to the said surface of the
substrate. However it is also possible to giﬁe the surface a
specific treatment resulting in the presence of the said
functional groups.

According to the invention, it is preferred to combine
one layer of substrate with one layer of the said blend, as
this provides already sufficient barrier properties. However,
it is possible to combine more layers of substrate and/or of
the blend in one structure. It 1s also possible to include
other layers, for example to protect‘the other surface of the
substrate against water.

According to a preferred embodiment of the present
invention, the said blend of at least one film forming polymer
and at least one reaction product of at least one EPDM rubber,
at least one ethylene-vinylacetate copolymer and at least one
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ethylene copolymer having short chain branching, is melt-
extruded onto the surface of the paper. In the most preferred
embodiment of the invention, the surface of the paper to which
the blend is applied is sized, preferably with a modified
starch and/or polymeric sizing agent.

In the present invention, the paper is preferably a
conventional paper having a paper weight between 30 and
250 g/m2. This paper is preferably sized with a sizing agent,
such as a modified potato starch comprising a hydroxy-propyl
modified starch ether, carboxymethyl cellulose and/or a
polymeric sizing agent such as those based upon epichloro-
hydrin modified polyamide. Surprisingly, it has been found
ﬁhat,sized paper gives excellent barrier properties. Paper
having a layer of a waxy material already gave a strong
decrease in oxygen and vapour permeability, but especially so-
called grease proof paper, i.e. sized with hydroxy-propyl
modified starch ether in combination with epichlorohydrin
modified polyamide has an excellent performance.

The above-mentioned reaction product is for example
described in European patent applications Nos. 287,140 and
316,037, the contents of which is incorporated herein by
reference. The said reaction product is based upon at least
three materials, namely an EPDM rubber, an ethylene-vinyl
acetate copolymer and an ethylene copolymer having short chain
branching. The last material may be an LLDPE, that is an
ethylene/1- (Cq-Cg) alkylene copolymer, OI another ethylene
copolymer, wherein at least one comonomer is present with 4 or
more atoms in a carbon chain. The ethylene/1- (C4-Cg)alkylene
copolymer may be any suitable copolymer, although the use of

1-hexene and l-octene copolymers are preferred.
The term 'short chain branching’ is used to exclude the

materials having long chain branching, that is materials based
on LDPE. The length of the side chains of the ethylene
copolymer preferably varies between 2 and 10, preferably
between 2 and 6 carbon and/or oxygen atoms.
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Most preferred is the reaction product of the European
patent application No. 316,037, which reaction product is
defined as based upon 1-10 wt.% of EPDM rubber, 35-65 wt.% of
ethylene-vinyl acetate copolymer and 30-60 wt.% ethylene/1-
(C4-Cg)alkylene copolymer.

However, it is also possible to use the material defined
in FEuropean patent application No. 287,140, namely the
reaction product of 30-70 wt.$% of EPDM rubber, 30-70 wt.% of
ethylene-vinyl acetate copolymer and 1-25 wt.% ethylene/1l-(Cy-
Cg) alkylene copolymer. Fimally, it is also possible to use a
combination of both reaction products.

The said reaction product can be prepared in the manner
disclosed in the two cited European patent applications. More
in particular this can be done by melt-mixing the components
in the required ratio in a suitable extruder, providing
sufficient shear and heat to obtain the reaction. The requiréd
melt temperature for the reaction ig usually at least 150°C,
more in particular between 175 and 275°C.

Said at least one film forming polymer can be any film-
forming polymer that adheres to paper. The polymer or polymer
blend is preferably chosen from the group of alkylene
polymers, alkylene copolymers, polyamides, blends thereof, and
blends of said polymers and other polymers Or copolymers.

The film forming polymer is preferably a low density
polyethylene, such as a high pressure polyethylene or an
ethylene-l-alkylene copolymer, i.e. a copolymer of ethylene
and at least one of the group of butylene, hexene and octene.
Said film forming polymer may contain at least one other
polymer, such as polypropylene or a copolymer of propylene.
preferred is the use of a blend of low density polyethylene
and polypropylene. According to another preferred embodiment,
a blend of polyamide, usually nylon 6, and polypropylene is
used.

The amounts of the various components in the said polymer
blend depend on the use. The amount of the reaction product
mainly determines the barrier properties. Without being bound
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to this, the inventors have the impression that the said
reaction product reacts with the paper or the sizing thereof,
which results in the surprising barrier properties. Suitable
amounts for these reaction products are between 1 and 20 wt.%,
preferably between 2.5 and 10 wt.% based upon the weight of
the film forming polymer blend. ’

In case a combination of two or more film forming
polymers is used, the ratio of these polymers will Dbe

. determined by the required properties of the end product.

According to the preferred embodiment, the low density
polyethylene and the polypropylene are present in a ratio of
10/90 to 90/10, preferably 85/15 to 50/50.

The oxygen and vapour permeability of the coated paper
depends to a degree on the thickness of the materials used and
more in particular the thickness of the film forming polymer
blend. Appropriately, the thickness of said film ranges
pbetween 10 and 75 um. The thickness of the paper depends
mainly on the application and the paper strength required for
that use.

The components of the paper coating can be melt blended
prior to the application thereof to the paper. This can be
done in a conventional extruder suitable for this purpose.

The coated paper can be used as packaging material in
various applications. Particularly important applications are
those where presently aluminum containing paper laminates, Or
PVC are being used. Examples thereof are the packaging of fat-
containing products, like dairy products and bakery products.

The invention is now elucidated in and by the following
examples, without being limited thereto.

EXAMPLE

A blend of 7.5 wt.% of the reaction product described in
Example 1 of European patent application No 316,037, 25 wt.%
of propylene homopolymer and 50 wt.% of linear low density
polyethylene (ethylene/l-octene copolymer) was prepared by

L3
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melt-blending the components. The blend was extruded onto the
surface of three different types of 50 g/m? paper to form a
50um layer.
Using unsized paper the oxygen permeability, determined
5  at 23°C, 0% RH, was 570 cm3/m2/24h. With paper sized with a
' waxy material the oxygen permeability was 15.6 cm3/m2/24h and
the paper sized with hydroxy-propyl modified starch ether in
combination with epichlorohydrin modified polyamide gave a
permeability of 6.6 cm®/m2/24h.
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1. Coated substrate having reduced oxygen and vapour
permeability, said coated substrate comprising at least one
layer of substrate and at least one layer of a blend of

a. at least ome film forming polymer, Or a blend of such
film forming polymer and at least one other polymer, and
b. at least one reaction product of at least one EPDM

rubber, at least one ethylene-vinyl acetate copolymer and
at least one éethylene copolymer having short chain

branching,
applied to at least one surface of the substrate.
2. Coated substrate according to claim 1, wherein the

said ethylene copolymer having short chain branching is an
ethylene/1- (C4-Cg)alkylene copolymer.

3. Coated substrate according to claim 1 or 2, wherein
said blend is melt-extruded onto the surface of the substrate.
4, Coated substrate according to claim 1-3, wherein

said at least one surface of the substrate contains functional
groups.

5. Coated substrate according to claim 4, wherein said
functional groups have been chosen from the groups consisting
of hydroxy, carboxy, silane, amino, carboxylic acid and other
comparable groups.

6. Coated substrate according to claims 1-5, wherein
said at least one film forming polymer is chosen from the
group of alkylene polymers, alkylene copolymers, polvamides,
blends thereof, and blends of said polymers and other polymers
or copolymers.

7. Coated substrate according to claim 6, wherein the
gsaid at least one film forming polymer is low density
polyethylene or a blend of low density polyethylene and at
least one other polymer or copolymer. '

-
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8. Coated substrate according to claim 7, wherein a
blend of a low density polyethylene and polypropylene or a
copolymer of propylene is used. '

9. Coated substrate according to claim 7 or 8, wherein
the low density polyethylene is a high pressure polyethylene
or a copolymer of ethylene and at least one of the group of
butylene, hexene and octene.

10. Coated substrate according to claims 1-9, wherein
the oxygen permeability as defined herein is not more than 20
cm3/m2/24h.

11. Coated substrate according to claim 1-10, wherein
the said substrate has been selected from the group of paper,
cardooard, and other materials like plastics that do not
possess sufficient barrier properties for oxygen and vapour.
12. Substrate coated with a blend of low density
polyethylene and polypropvlene, having an oxygen and vapour
permeability of not more than 20 cm3/m2/24h.

13. Process for the production of a coated substrate
according to claim 1-12, said process comprising providing a
layer of a blend of at least one film forming polymer and at
least one reaction product of at least one EPDM rubber, at
least one ethylene-vinyl acetate copolymer and at least one
ethylene copolymer having short chain branching, on at least
one surface of a substrate.

14. Process according to claim 13, wherein said blend is
melt-extruded onto the surface of the substrate.

15. Process according to claim 13 or 14, wherein said at
least one film forming polymer is chosen from the group of
alkylene polymers, alkylene copolymers, polyamides, blends
thereof, and blends of ssaid polymers and other polymers or
copolymers.

16. - Process according to claim 15, wherein the said at
least one film forming polymer is low density polyethylene or
a blend thereof with at least one other polymer or copolymer.
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17. Process according to claim 16, wherein a blend of a
low density polyethylene and polypropylene or a copolymer of

propylene is used.
18. process according to claim 16 or 17, wherein the low

density polyethylene is a high pressure polyethylene or a
copolymer of ethylene and at least one of the -group of

butylene, hexene and octene.
19. Coated substrate obtainable by the process of any

one of the claims 13-18.
20. packaging prepared in whole or in part from coated

substrate according to claims 1-12.
21. Use of the coated substrate according to claims 1-

12, as packaging material.
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