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N (57) Abstract: A seal (1) for a container for commestibles, especially potable liquids, and in particular for use for sealing polyester
= containers such as bottles, which is suitable for passage through a PET recycling process, comprises a metal foil layer (4), a foam
& layer (3) and a plastics film layer (2) as well as a heat sealable layer (5) below the foil. The foam is selected for its density and
AN thickness so is to confer upon the seal a high buoyancy. The adhesion a between the foam and the foil is increased compared to
&= currently available products, in order to prevent de-lamination between the foil and the foam during the recycling process.
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A SEAL FOR A CONTAINER

The present invention relates to a seal for a container for
commestibles, usually potable liquids, which may be passed through
recycling processes of the type currently used to recover polyethylene

terephthalate from bottles, so as to be removed with other non-PET

materials.

Seals suitable for heat sealing around the mouth of a container for a
commestible item may contain a metal foil layer, primarily used for induction
heat sealable seals. The metal foil layer has on its underside heat sealable
layers for adhering to the bottle mouth and, on the upper side, layers to
provide mechanical strength and an upper surface which may be provided
with print or other application of data. Seals in which a tab is provided lying
wholly within the circumference of the seal have been described in, for
instance, WO03/066465, US4,961,986 and US6,866,926. The tab may be

- formed by preventing lamination in a segment shaped portion of the seal, for

instance by interleaving a tabstock material between a top, overall plastics
layer and the underlying layer. An adhesive layer is positioned between the
tabstock and the plastics layer, and continues between the plastics layer and

the portion of the underlying layer extending beyond the tabstock.

Induction heating of the heat seal layer is often conducted after

'application of a cap, for instance a screw cap, to the neck of a container, the

seal beingj pre-positioned within the cap. In order to provide a uniform
pressure between the cap and the mouth of the container, so that the seal
becomes adhered upon melting of the heat sealable layer, it is known to

provide a resilient layer within the seal. This may be provided by a separate

- secondary liner, which is fixed in the cap above the seal e.g. formed of

wadding material or foam. Alternatively it may be a layer within the seal itself
positioned, for instance, between the metal foil and the top surface. Such a

resilient layer may be formed of foamed polyolefin material, for instance.
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There is an increasing attempt to recycle materials used in packaging
consumer items, for instance bottles used for containing potable liquids.
Polyethylene terephthalate is a convenient material widely used for such
bottles, and processes have been developed for separating during recycling
PET from other materials used in the production of containers, for instance
materials used for the caps, labels and liners (or gaskets) for caps. PET has
a density greater than 1 g/ml and is conveniently separate from other
materials, which have a density less than 1, by a process involving aqueous
baths, in which the PET sinks, and most other materials float. As well as
separating labels and other particulate materials, the PET needs to be
cleaned of residues of, for instance adhesives and rinsed, before being in a
form suitable for reforming into containers or other end products by
techniques involving melting the material. Several of the baths used in the
recycling process tend to be highly caustic and are used at raised
temperatures, for instance above 80°C. The materials remain in the baths for
several minutes and are agitated therein. Under these conditions, we have
found that aluminium exposed to the liquid may be rapidly degraded which
reduces the life of the bath. Also, since one of the objectives of the bath is to
remove deposits of adhesives, these baths often degrade adhesive layers
used in the production of the laminates from which seals are produced. If
aluminium degrades, then materials in adjacent layers tend to be released.
Aluminium has a density of more than 1 g/ml. Depending on how it is
Incorporated into a seal, a chip containing an aluminium layer may sink with
PET or float with other materials. We have appreciated that steps need to be
taken to avoid chips containing aluminium sinking with the PET. The

presence of residues of aluminium in PET being reused is very undesirable.

A new seal according to the invention for a container for commestibles
Is formed of a laminate comprising the following coextensive layers:

a) a plastics top layer;

b) a plastic foam adhesive layer;

C) a foam layer;
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d) a foam/foil adhesive layer:;
e) a metal foil; and

f) a heat seal layer;

wherein the plastics/foam adhesive adheres the foam to the plastics
layer over at least a portion of their mutually facing surfaces, wherein the
foam/foil adhesive layer adheres the foam to the foil over substantially the
entire area of their mutually facing surfaces with a bond strength of at least
8N/12.5 mM, as measured by the 180° peel test (330 mm per minute,
ambient temperature), and wherein the seal has a measured density in the
range 0.6 to 0.95 g ml as determined by the density measurement method

described herein.

The plastics top layer is preferably formed of a polyester film, for
instance a film of PET. Preferably the plastics top layer is transparent,
thereby allowing printing of information on the underside, or on a lower layer
visible therethrough. Suitably a PET top layer has a thickness in the range
10 to 50 um thick.

The metal foil IS preferably one useful for induction heat sealing. Most
currently available induction heat sealing devices are suitable for use with
aluminium foils. Thus the metal foil is preferably of aluminium, for instance

having a thickness in the range 10 to 30 um.

The heat seal layer may comprise a material suitable for melting and

adhering to the mouth of a container, as well as being suitable for use in

- contact with commestible materials. The layer may also comprise other

materials, for instance to provide strength to the adjacent foil material.
Conveniently the heat seal layer comprises a layer of a polyester material in
combination with the hot melt adhesive material, for instance provided as a
coextruded material. Adhesion between the heat seal layer and the foil
should be by known methods, for instance by use of a solvent based

adhesive, an aqueous based adhesive, an extrudable adhesive or a solvent

less adhesive. The application level of the adhesive between the foil and the
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heat seal layer is, for instance, between 1 and 10g/m?, preferably between 2

and 6g/m?.

The foam layer generally comprises a polyolefin foam. This is formed
from a material having an initial density of less than 0.75 g/ml, preferably less
than 0.7 g/ml, for instance 0.65 g/ml or less. In order to provide optimum
resilience, the density should be above around 0.4 g/ml, preferably at least
0.5 g/ml. Suitably the foam of a polyethylene or ethylene copolymer, or
polypropylene. The thickness of the foam is generally adapted so as to
provide the desired density characteristic on the total seal. The thickness
thus should be high enough for the overall density to be below the maximum
density of 0.95 g/ml. Preferably the measured density is less than 0.90 g/m|,
for instance as low as 0.85 g/ml, or even down to 0.6 g/ml but is often more
than 0.8g/ml. Accordingly the thickness of the foam is preferably at least 125
um, more preferably at least 150 um, for instance more than 180 um. It is
generally undesirable for the thickness to be higher than 300 um, and is often
less than 250 ym. The thickness and the density of the foam as quoted here
relates to the thickness of the layer before it is laminated with the other
components of the seal. The density may be increased and the thickness
decreased somewhat by the lamination steps, although these steps are
generally designed to minimize such changes e.q. by avoiding application of
pressure at a temperature such that the material from which the foam is
formed softens. It can be assumed that the thickness of the foam in the seal

IS no thicker than the thickness of the starting material.

During the recycling process, to avoid components comprising a metal
foil layer sinking with the PET in the flotation bath, the foil must remain

adhered to the foam. Accordingly it is the adhesion between the metal foil
and the foam which must be particularly strong and resistant to the hot
caustic liquid in the cleaning baths under the conditions of time and agitation
applied. For this purpose the peel strength is rhore than the defined

minimum.
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The foam may be directly attached to the foil by an adhesive coating.
Alternatively there may be additional layers forming part of the adhesive layer
between the foil and the foam. In an embodiment the adhesive between the
foam and the metal foil comprises a hot melt material applied by extrusion or,
alternatively, a solvent or aqueous-based adhesive material applied as a
liquid between the foil and the foam. Preferably it is a two part (e.g.
polyurethane type) adhesive applied as a liquid between the foil and the foam
and curved. Where a hot melt material is used, its melting temperature
should be selected so as to be capable of activation during manufacturing
without activating the heat seal layer already provided on the opposite side of
the foil. Alternatively the heat seal layer on the opposite side of the foil is
applied in a later manufacturing step. A solvent-free two part polyurethane

adhesive is preferred for the foam/foil adhesive. Coating levels may be in the

range 1 to 10 gm™.

The 180° peel test used to determine the bond strength between the
foam and the foil is carried out as follows. The test must be carried out by
cutting a sample from the web from which a seal is cut. (Normally the seal
itself is not large enough to cut an appropriate sized sample or to peel
sufficient material to provide a value for the running peel strength). The
samples are cut from a strip 12.5 mm wide taken across the web of laminate.
The sample should be at least 80 mm long. The peel strength is to be
determined between a portion where the plastics top layer is adhered to the
foam on the opposite side to the foil, at the location where the adhesive peel
Is to be commenced. In order to allow the foil and underlying layers to be
clamped into one jaw of the tensile tester, and layers of the laminate
including the foam to be attached in the other jaw, a portion of the adhesive
Is Initially removed, for instance by use of an appropriate solvent, which
attacks that adhesive, which does not attack the other adhesives, and which '
does not damage the integrity of the other components (foil, PET, foam). As
indicated, the foil and underlying layers are fixed into one jaw of a tensile

tester, with the foam and upper layers fixed in the other jaw. The jaws are
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then separated at 180° at a speed of 330 mm/minute. A 50N load cell is
utilised for the test. The apparatus is set so as to allow an extension of at
least 25 mm. The results quoted are the running peel force for the 12.5 mm

wide sample.

The value for the 180° peel test should preferably be at least 8N/12.5
mm width carried out by this test, preferably at least 9N, more preferably at

least 10N, for instance 11N or more, often as much as 15N.

The density of the seal is determined as follows. The seal has its
diameter measured, in order to calculate the surface area. The thickness is
measured using a FTM-1 Baty spring loaded dial thickness gauge with a 10
mm foot. The force generated by the springs on the foot is 1.8 to 2.2N. The
liner is weighed using a suitable balance, for instance cépable of measuring
to at least two (preferably four) decimal places (grams). The density is
calculated from the weight and the measured dimensions. The density
should also take into account the presence of any tab by assuming that the
seal will be cut so that the tab forms 50% of the surface area of the seal. The
test may have to be carried out by cutting a suitable sample from a web,
before punching of seals, if a seal is too small to accommodate the entire foot

of the thickness gauge.

The seal is generally cut from a web of laminate. The invention also
provides such a web, comprising;

a) a polyester top layer;

b) a plastics/foam adhesive layer;

C) a polyolefin foam layer having a thickness of at least 125 ym,
preferably in the range 150 ym to 350 ym;

- d) a foam/foil adhesive layer;

e) an aluminium foil layer having a thickness of at least 12 um;

and

f) a heat seal layer,

wherein the foam/foil adhesive layer adheres the foam to the foil over

substantially the entire area of their facing surfaces with a bond strength of at

-6 -
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least 8N/12.5 mm measured by the 180° peel test described herein, said
laminate having a measured density as determined by the density
measurement method described herein of less than 0.95 g/ml, preferably less

than 0.9 g/ml, for instance in the range 0.6 to 0.9 g/mi.

The laminate web may be formed, for instance, by adhering together
two preformed laminates by application of the plastics/foam adhesive layer
and/or the foam/foil adhesive layer. Thus conveniently there is supplied a
preformed laminate comprising heat seal layer, aluminium foil layer and foam
layer, also having a suitable foil/foam adhesive for provision of the
appropriate 180° peel strength. The polyester top layer, and any tabstock, is
then adhered to this preformed laminate by application of the plastics/foam
adhesive layer. Suitable methods of application of the adhesive involve
application of a solvent or water-borne adhesive using liquid coating
techniques, extrusion of an extrudable adhesive, such as based on a
polyolefin, especially an ethylene copolymer, by application of a two part
adhesive by liquid coating techniques or by a holt melt process in which the
plastics top layer has a surface layer of a hot melt material e.g. ethylene-vinyl
acetate (EVA) which is joined to the foam by application of heat from the
plastics top layer side of the laminate, and pressure. Provision of heated
and/or cooled rollers for application of pressure, allows adhesion to take
place without damaging other heat sensitive layers. For an EVA hot melt

coating a hot roller running at a temperature of between 120 to 145°C,

preferably around 130 to 135°C should be capable of adhering the foam to

the plastics without excessive softening of the foam.

In another method, a preformed laminate of aluminium foil and heat

seal layer is adhered to a preformed laminate of top layer, plastics/foam

~adhesive layer and foam layer by application of the foam/foil adhesive layer.

~Such an adhesive may be applied by coating a solvent or water-borne

adhesive material, by extruding a hot melt adhesive or by application of a two

part adhesive.
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It may be possible to provide, either in sequential steps or
simultaneously, both the plastics/ffoam adhesive layer and the foam/foil
adhesive layer on each respective side of the foam layer, by moving the
polyester top layer into contact with one surface of the foam and a preformed

5 laminate of aluminium foil and heat seal layers on the other side of the foam
with corresponding application of the adhesive layers on each side of the

foam.

There is also provided in the present invention a new method for
forming a laminate, wherein
10 a) a preformed laminate, of heat seal layer, a metal foil, a foam/foil
adhesive
layer and a foam layer, and a plastic film are fed to a lamination station so
that the plastic film is on the foam side of the preformed laminate;
b) a plastics/foam adhesive is applied between the mutually facing
15 surfaces of the plastic film and the foam; and
C) pressure is applied at the laminating station between the preformed
laminate and the plastic film whereby the foam surface is adhered to

the plastic film;

wherein in the preformed laminate the foam layer and the metal foil/heat seal
20 layer are joined by a bond strength as measured by the 180° peel strength

test (330 mm/min, room temperature) of at least 8N/12.5 mm,

and wherein in the preformed laminate the foam layer has a thickness

of at least 125 ym and a density of no more than 0.7g/ml.

Preferably the method involves interposing a tab stock between the

25  plastics film and the adhesive.

Preferably the foil is aluminium, has a thickness of at least 12 ym and

the foam is at least 175 um, more preferably at least 190 um thick.

Preferably the density of the foam is no more than 0.7g/ml, preferably

less than 0.65g/ml, in the preformed laminate.
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The present invention also encompasses containers sealed with a
seal of the invention, generally containing a commestible material. The
container is preferably a recyclable polyester bottle, preferably containing a
potable liquid. The container may also have a screw cap over the seal, for
instance which is applied before induction heat sealing of the seal to the
container. The container may alternatively have a dust cap over the seal
may be applied after heat-sealing of the seal.

The invention is further illustrated in the accompanying drawings in
which Figure 1 is a section through a one-piece according to one
embodiment of the invention;

Figure 2 represents a section through a tabbed seal according to
another embodiment of the invention:

Figure 3 represents a schematic diagram of part of a manufacturing
line for the embodiment of Figure 2; and

Figure 4 is a perspective view of part of the line of figures.

As shown In Figure 1, a seal (1) comprises a plastics top layer (2), a
foam layer (3), a metal foil (4), a heat seal layer (5) comprising a combination
of an adhesive layer (6), a further plastics film layer (7) and a heat seal layer
(8). Furthermore the film comprises foam/foil adhesive layer (9) and
plastics/foam adhesive layer (10).

In a preferred embodiment of the invention where the plastics/foam
adhesive layer (10) i1s extended between the foam (3) and plastics (2), foam
layer (3) is around 190 um thick, and is formed from a polyethylene foam
having a starting density of around 0.63 g/ml.

The plastics film layer (2) is preferably formed of transparent PET, for

instance having a thickness in the range 15 to 30 um, preferably around 23

um.

Metal foil (4) is of aluminium, having a thickness of 15 um.
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The heat seal pre-laminate (5) is formed of a PET layer around 12 ym
thick, with a coextruded adhesive layer (6), for adhering to foil (4). The
adhesive is likely to have a thickness of around 12 ym, for instance up to 15

um. The hot melt material layer (8), is generally around 12 ym thick.

Foam/foil adhesive layer (9) is preferably formed of a two-part

polyurethane, preferably solvent-free type, applied at a level around 5 gm™

Adhesive layer (10) is preferably formed of an extrudable,
thermoplastic material, for instance a copolymer of ethylene, for instance with

vinyl acetate, (meth)acrylic acid or acrylate esters.

The seal of Figure 1 is preferably cut to include a small tab extending
beyond the circumference of a mouth of a container to be closed by the seal.
The tab may be folded over during application of the seal to the mouth of a
filled container or may extend beyond the circumference of the container
mouth during the sealing operation. Sealing is by induction heating of the
metal foil (4) which melts hot melt layer (8) to adhere the seal to the mouth of

a container.

A second embodiment of the invention shown in Figure 2 is a tabbed
seal (11). This is formed of a plastics layer (12), a foam layer (13), a foil
layer (14) and a heat seal layer (15). Adhesive layer (19) adheres the foam
(13) to the foil (14), whilst adhesive layer (20) adheres the plastics film layer
(12) to the foam layer (13). In this embodiment there is also provided a
tabstock layer (21). This is interposed between the adhesive layer (20) and
the foam layer (13), whereby it is adhered to the plastics film layer (12),
leaving the interface (22) between the plastics film (21) and foam (13) free of

adhesion. This allows the tab to be lifted for removal of the seal from a

container by the consumer.

The embodiment of Figure 2 is preferably made by feeding a plastics
film to form layer (12) and tabstock (21) to a laminating station, with a
preformed laminate of foam (13) and foil (14), along with corresponding

adhesive (19) and heat seal portion (15), with adhesive (20) being applied at

- 10 -
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the lamination station. The adhesive may be applied as a curtain of extruded

material, for instance as illustrated in Figure 3 and 4.

Alternatively, in place of the curtain of extruded material, a liquid may

be applied using a roller, knife or other liquid coating apparatus to the

interface.

Alternatively a heat seal layer (20) preformed on the underside of the
plastics film (12) may be melted by a hot roller (31) while pressure is applied
between rollers (30 and 31). In this embodiment (not illustrated) the form
may be somewhat thinner, for instance at least 125 ym, but no more than
180 pm, as the foam is not exposed to such high temperatures and hence

does not increase in density in the process so much as in the extrusion

lamination process.

In Figure 3 is shown schematic diagram of a method for manufacturing

the tabbed seal according to Figure 2.

A preformed laminate (27), comprising as its top surface foam layer
(13), also comprising foil (14) and corresponding adhesion layer (19), and
heat seal layer (15), is fed from a reel (23) towards laminating station (26).
From reel (24) is fed tabstock, generally comprising several strips of tabstock
materially arranged across the machine direction of the apparatus, from reel
(24). At (25) the tabstock and preformed laminate (27) are fed together

towards the laminating station (26). Also fed to the laminating station (26) is

plastics film layer (12) from the reel (28). The plastics film (12) is fed to the

laminating station so that it lies over the foam/tabstock surface and is
adhered thereto by adhesive (20), in this case fed as a curtain from extruder

(29). Pressure is applied between a pressure roller (30) and roller (31), to

‘which heat or cooling may be applied as desired. The formed laminate is

then reeled up on reel (32). Optionally the web is slit before reeling, for

nstance to form reels comprising a single strip of tabstock, from which seals

' may be punched. Alternatively, a web comprising several strips of tabstock

may be reeled as a single web and slit immediately before use.

-11 -
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A seal for a container formed of a laminate comprising
coextensive:

a) a plastic top layer;

b) a plastic/foam adhesive layer;

C) a foam layer;

d) a foam/foil adhesive layer;

e) a metal foil: and

f) a heat seal layer;

wherein the plastic/foam adhesive layer adheres the foam layer to the
plastic top layer over at least a portion of their facing surface, wherein the
foam/foil adhesive layer adheres the foam layer to the foil over substantially
the entire area of their facing surfaces with a bond strength of at least
8N/12.5mm, measured by the 180° peel test described in the present
specification,

having a measured density in the range 0.6 to 0.95 g/ml as determined

by the density measurement method described herein.

2. A seal according to claim 1, in which the foam layer comprises a

polyolefin foam.

3. A seal according to claim 1 or 2, in which the polyolefin foam

layer has a thickness in the range 175 to 350 ym.

4. A seal according to any one of claims 1 to 3, in which the foll is
aluminium.
5. A seal according to claim 4, in which the aluminium foil is at

least 12 ym thick.

6. A seal according to any one of claims 1 to 5, in which the plastic

top layer Is polyester.
- 12 -
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/. A seal according to any one of claims 1 to 6, in which the plastic
top layer comprises a tab which lies wholly within the circumference of the
seal and comprises a segment of the seal area over which the plastic top

layer is not adhered to the foam layer.

8. A seal according to claim 7, in which the tab comprises a
segment-shaped layer of plastic material adhered on the side of a seal-
shaped layer of plastic material and adhered to the layer of plastic material by

a layer of the plastic/foam adhesive.

9. A seal according to claim 8, in which the tab is polyester.

10. A seal according to any of claims 7 to 9, in which the

plastic/foam adhesive layer comprises a two-part polyurethane composition.

11. A seal according to any of claims 7 to 9, in which the

plastic/foam adhesive layer comprises an extruded thermoplastic adhesive.
12. A seal according to any one of claims 1 to 11, in which the
foam/foil adhesive is a hot melt adhesive applied from a co-extended coating

on the top plastic layer.

13. A container cap containing a seal according to any of claims 1
to 12.

14. A cap according to claim 13, which has a screw closure.

15. A cap according to claim 13 which is a snap-on cap.

16. A sealed container comprising a vessel and, inside the vessel a

comestible material, wherein the vessel has a mouth, and the mouth I1s sealed
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with a seal according to any of claims 1 to 12 which is adhered to the mouth

of the vessel via said heat seal layer.

17. A container according to claim 16, in which the container

iIncludes a comestible material and the comestible material is a potable liquid.

18. A container according to claim 16 or 17, wherein the vessel is

formed of polyester.

19. A container according to any of claims 16 to 18, wherein the

vessel has a neck to which is attached a screw top overlying the seal.

20. A method of providing a closed container in which,

a) a vessel having a mouth is at least partly filled with a material;

b) a seal according to any of claims 1 to 12 is positioned across the
mouth of the vessel; and

C) the seal is heat-sealed by application of heat to the heat seal

layer and pressure between the seal and the mouth of the vessel.

21. A method according to claim 20, in which heat Is applied by

iInduction heating of the foil layer.

22. A method according to claim 20 or 21, wherein the vessel has a
neck and the seal is positioned across the mouth by application of a cap
carrying the seal onto the neck in such a manner as to apply said pressure,

followed by application of heat to melt the heat seal layer.

23. A method according to claim 22, in which the vessel is formed of

polyester.

24. A method according to any of claims 20 to 23, in which the

material I1s a potable liquid.
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25. A laminate web comprising

a) a polyester top layer,

b) a plastic/foam adhesive layer;

C) a polyolefin foam layer having a thickness of at least 125 pm;

d) a foam/foil adhesive layer;

e) an aluminium foil layer having a thickness of at least 12 ym; and

f) a heat seal layer,

wherein the foam/foil adhesive layer adheres the foam layer to the foil
layer over substantially the entire area of their facing surfaces with a bond
strength of at least 8N measured by the 180° peel test described herein,

said laminate having a measured density as determined by the density

measurement method described herein of no more than 0.95g/ml.

26. A laminate web according to claim 25, in which the polyester top

layer includes

) a tabstock material strip which extends part way across the
width of the web; and
1) a continuous plastic film,

and the tabstock is between the continuous plastic film and the foam

layer and is adhered to the continuous plastic film layer but not to the foam by

the plastic/foam adhesive layer.

27. A laminate web according to claim 26, which includes several
strips of tabstock material across the width of the web, each extending

substantially the full length of the web.

28. A manufacturing method for forming a laminate web wherein

a) a preformed laminate of heat seal layer, a metal foil, a foam/foll
adhesive layer and a foam layer and a plastic film are separately fed to a
lamination station so that the plastic film is on the foam side of the preformed
laminate

b) a plastic/foam adhesive is applied between the mutually facing

surfaces of the plastic film and the foam layer; ana
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C) pressure is applied in the laminating station and the plastic/foam
adhesive Is cured whereby the surfaces are adhered to one another;

wherein in the preformed laminate the foam layer and the metal
foil/lheat seal layer are joined by a bond strength as measured by the 180°

peel strength test of at least 8N/12.5 mm,
and wherein in the preformed laminate the foam layer has a thickness

of at least 125 ym and a density of no more than 0.7g/ml.

29. A manufacturing method according to claim 28 in which the

adhesive is applied by extrusion of an extrudable adhesive.

30. A manufacturing method according to claims 28 or 29 wherein a
tabstock material, which has a width less than the width of the plastic film is
fed to the laminating station and is interposed between the plastic/foam
adhesive and the plastic film, whereby the adhesive adheres the tabstock to
the plastic film in addition to adhering the plastic film to the foam layer in the

region extending beyond the tabstock material.

31.  The seal according to claim 5, wherein the aluminum foil is 15 to
25 um thick.

32. The seal according to claim 6, wherein the plastics top layer is
PET.

33. The seal according to claim 9, wherein the tab is PET.

34. The contalner according to claim 17, wherein the comestible

material is water.

35.  The container according to claim 18, wherein the vessel is
formed of PET.
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36. The laminate web of claim 25, wherein the measured density Is

0.9 g/ml or less.

37. The laminate web of claim 25, wherein the thickness of the

polyolefin foam layer is in the range of 150 to 350 um.

38. The method of claim 28, wherein a measured density of the

laminate web is in the range of 0.6 to 0.95 g/ml.
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