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(54} Title: MULTI-LAYERED FREEZER STORAGE BAG

(57) Abstract: The present invention provides a freczer bag (10) comprising a multi-layered bag having at least one liner film (14)
@ and an outer support bag {12). The liner film(s) have a first sidewall {32) and a second sidewall (321) attached along respective lateral
edges forming edge seals (18, 181), cach sidewall having a top edge, the outer supporc bag having two sidewalls (32, 321) attached
together along respective lateral edges forming edge seals, each sidewall having top edges defining the opening
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For two-letter cades and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette,

to the multi-layered bag and the support bag having a felded edge (20) defining the bottom of the multi-layered bag, the top edge
of at least one liner film being attached to an inngr surface of the respective sidewall of the support bag wherein (he liner flm(s) are
thermoplastic.
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MULTI-LAYERED FREEZER STORAGE BAG

TECHNICAL FIELD

The invention generally concerns the packaging of food, particularly meat.

The invention was made during attempts to make impraved functional “freezer
bags" for repackaging and freezer storing uncooked red meat by the ultimate
consumer in a manner that reduces so called "freezer burn". Other aspects of the
invention include methods for preparing the freezer bags and materials and
methods for using the bags, for example.
BACKGROUND ART
Reclosable plastic storage bags are relatively old in the art. Today, plastic

bags are typically available to the public in cartons identified for specific
recommended "end use" (such as Storage Bags, Heavy Duty Freezer Bags,
Vegetable Bags, Trash Bags). Often the bag itself is labeled by "end use", e.g.,
"ZIPL.OC® BRAND Heavy Duty Freezer Bags".

The term "“freezer bag" is hereby defined as a bag having significant
functional utility in the storage of food in a freezer. "Freezer Bags" are typically
available in the following sizes: 2 gallon; 1 gallon; pleated 1/2 gallon; quart; and
pint.

The term “freezer burn” is hereby defined as the name for the dehydration
that occurs when unpackaged or improperly packaged food is stored in the low
humidity atmosphere of a freezer (see "Packaging Foods With Plastics", by Wilmer
A. Jenkins and James P. Harrington, published in 1991 by Technomic Publishing
Co., In,, at page 305). Consumers typically describe freezer burn in terms of three
main visual attributes: ice crystal formation, product dehydration and color change.

Freezer burn has remained a major complaint among consumers despite the
commercial success of thick plastic freezer bags. In the short term, freezer burn
can be a reversible process. In the long term, however, freezer burn causes a
complex deterioration of food quality involving undesirable texture changes followed
by chemical changes such as degradation of pigments and oxidative rancidity of
lipids. Taste, aroma, mouth feel and color can all be ruined. Freezer bum of raw

red meat is particularly critical because of its impact upon the color of the meat.
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Aforementioned "Packaging Foods With Plastics” provides an excellent state
of the art summary, with all the information on (commercial) “packaging fresh red
meat collected in Chapter Seven”. Curiously, the book does not appear to mention
freezer burn, apart from defining it in the glossary.

Additional reference information is provided in "Keeping Food Fresh®, an
article in "Consumer Reports" for March 1994, at pages 143 - 147. The article
contains a general overview of food storage products. More particularly, the article
attempts to answer questions as to which packaging material (plastic, aluminum,
waxed paper, bags, wraps or reusable containers) do the best job of (1) keeping
food fresh for "the long haul", (2) at lowest overall cost, and (3} with minimum
adverse environmenta! impact. It "top rates" ZIPLOC® Pleated Freezer Bags (at
page 145). It points out that food stored in plastic containers can suffer from
freezer burn if the container contains too much air. Concerning “wraps" (plastic
films and freezer papers), interestingly it advised against double wrapping because
of cost and environmental reasons and it was specifically noted that "our tests
showed that double wrapping doesn' afford much extra protection anyway”.

The patent literature contains descriptions of various types of bags having
liners or double walls including some space between the walls. Some of these
patents relate to the transportation and storage of food. U.8. Patent No. 4,211,091
{Campbell) concerns an “Insulated Lunch Bag". U.S. Patent No. 4,211,267
(Skovgaard) describes a "Carrying Bag" for "getting home with frozen food before it
thaws. U.S. Patent No. 4,737,010 (assigned to Nabisco Brands) discloses a duplex
paper bag as a "reheatable, resealable package for fired foed". U.S. Patent No.
4,358,466 (assigned to The Dow Chemical Company) relates to an improved
"Freezer to Microwave Oven Bag". The bag is formed of two wing shaped pouches
on each side of an upright spout. U.S. Patent No. 5,005,679 (Hjelle) concerns
"Tote Bags Equipped With A Cooling Chamber". All of these focd bags appear to
have very thick food contacting walls compared to the invention described
hereinafter. None of these patents appear to focus on freezer burn.

A more recent development in the art is disclosed in U.S. Patent No.
5,804,265 which is assigned to S.C. Johnson Home Storage, Inc. This patent

discloses an unique bag within a bag design specifically intended, aithough not
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limited in use, to controlling freezer burn. While tests show that this bag within a
bag embodiment is clearly an advancement over other known storage bags,
improvements in terms of product efficiency and material cost savings, among

others, are desirable.

DISCLOSURE OF THE INVENTION

In its broadest scope, the present invention provides a freezer bag

comprising a multi-layered bag including an outer support bag and an inner liner.
The outer support bag includes two sidewalls attached together along respective
lateral edges forming edge seals, said sidewalls having top edges which define an
opening to the multi- layered bag and a folded edge defining the bottom of the
multi-layered bag. The inner liner generally includes at least one sidewall which is
attached along at least one edge to an inner surface of the respective sidewall of
the outer support bag. The inner liner also includes at least one free or
discontinuous edge as opposed to all closed edges which gives rise to an inner
bag.

The present invention further relates to a process for making muiti-layered
bags having an outer support bag and at least one inner liner comprising the steps
of forwarding a first thermoplastic film having a first thickness and a first transverse
web width, forwarding a second thermoplastic film including two separate sheets
having a second total thickness and a second total transverse web width, the
second transverse web width being smaller than the width of the first thermoplastic
film, overlaying the second thermoplastic fim onto the first thermoplastic film
between the edges of the first film, attaching the second thermoplastic film to the
first thermoplastic film, folding the films in the transverse direction and seal cutting
the folded films to form a multi-layered bag.

The present invention also relates to a process for making multi-layered
bags having an outer support bag and at least one inner liner comprising the steps
of forwarding a first thermoplastic film having a first thickness and a first transverse
web width, forwarding a second thermoplastic film including two separate sheets,
the second film preferably having a second thickness and a second transverse web

width which is smaller than the width of the first thermoplastic film, perforating or
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shitting the second thermoplastic film, overlaying the second thermoplastic fim onto
the first thermoplastic film between the edges of the first film, attaching the second
thermopilastic film to the first thermoplastic film, folding the films in the transverse
direction and seal cutting the folded films to form a multi-layered bag.

Ancther process in accordance with the teachings of the present invention
related to heat sealing at least two film webs comprising the steps of providing at
least first and second film including at least one sheet, said webs capable of being
heat sealed together, perforating or slitting the second thermoplastic film, overlaying
the second film web onto the first film web, providing at least one sealing band of
material having a temperature, mass and heat capacity sufficient to heat seal the'
second thermoplastic film to the first thermoplastic film and applying said band of
sealing material to the overlaid film webs. Preferably, the band seal is compressed
between rollers after having been applied.

Yet another process in accordance with the present invention relates to heat
sealing at least two film webs comprising the steps of providing at least a first film
and a second film including multiple sheets, said webs capable of being heat sealed
together, perforating or slitting the second thermaplastic film, overlaying the multiple
sheets of said second film web ontc the first fiilm web, providing at least one sealing
band of material having 2 temperature, mass and heat capacity sufficient to heat
seal the second thermoplastic film to the first thermoplastic film and applying said
band of sealing material to the overlaid fiim webs. Preferably, the band seal is
compressed between rollers after having been applied.

Further according to the present invention, there is a process for attaching at
least two film webs comprising the steps of providing at least first and second film
webs having first and second widths respectively, perforating or slitting the second
film web, overlaying the second film web onto the first fiim web between parallel
edges of the first film web, providing at least one sealing band of material capable
of being heat sealed to at least a portion of both film webs and applying said sealing
band of material along and over parallel edges of the second fitm web.

Stifl another process according to the teachings of the present invention
relates to a process for attaching at feast two film webs comprising the steps of

providing at least a first film web having a first web width and a second film
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including mutltiple sheets wherein the total of the multiple sheets gives a second
web width, perforating or slitting the second film web, overlaying the multiple sheets
of the second film web onto the first film web between parallel edges of the first film
web, providing at least one sealing band of material capable of being heat sealed to
at least a portion of both film webs and applying said sealing band of material along
and over parallel edges of the second film web.

Further according to the present invention is an apparatus for making multi-
layered bags having an outer support bag and at least an inner liner comprising
means for forwarding a first thermoplastic flm web having a first thickness and a
first transverse web width between parallel edges, means for forwarding a second
thermoplastic film web having a second thickness and a second fransverse web
between parallel edges, means for perforating or slitting said second thermoplastic
film, and if necessary adjusting the width of the second web to be smaller than the
width of said first web, means for overlaying the second thermoplastic film web onto
the first thermoplastic film web between the paralie! edges of the first film web,
means for attaching the second thermoplastic film web to the first thermopiastic film
web along parallel edges of the second thermoplastic film, means for folding the
films in the transverse direction and means for seal cutting the folded films to form
multi-tayered bags.

Further according to the present invention there is an apparatus for attaching
at least two film webs comprising means for providing at least a first film web having
a first web width and a second film web including multiple sheets wherein the total
of all the sheets gives a second web width, having first and second widths
respectively, means for overlaying the second film web onto the first film web,
means for providing at least one sealing band of material capable of being heat
sealable to at least a portion of both film webs and means for applying said sealing

band of material along and over paraliel edges of the second film web.
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BRIEF DESCRIPTION OF DRAWINGS

Fig. 1a is a front elevational view of a first reclosable multi-ilayered bag

embodiment;
Fig. 1b is a cross-sectional view of Fig. 1a including a perforated inner liner;
5 Fig. 1c is a magnified view of the inner liner of Fig. 1b;
Fig. 1d is a cross-sectional view of the inner liner of Fig. 1a after tearing
along the perforations;
Fig. 1e is a first elevational view of an alternative embodiment of Fig. 1a;
Fig. 2a is a front elevational view of a second reclosable multi-layered bag
10 embodiment;
Fig. 2b is a cross-sectional view of Fig. 2a including a perforated inner liner;
Fig. 2¢ is a magnified view of the inner liner of Fig. 2a;

Fig. 2d is a cross-sectional view of the inner liner of Fig. 2a after tearing
15  along the perforations;
Fig. 2e is a front elevational view of an alternative embodiment of Fig. 2a;
Fig. 3a is a front elevational view of a third reclosable multi-iayered bag
embodiment;
Fig. 3b is a cross-sectional view of the multi-layered bag of Fig. 3a;
20 Fig. 3c is a cross-sectional side view of the bag of Fig. 3a including two
pieces of meat separated by the inner liner;
Fig. 4a is a front elevational view of a fourth reclosable multi-layered bag
embodiment;
Fig. 4b is a cross-sectional view of the multi-layered bag of Fig. 4a,;
25 Fig. 4c is a cross-sectional side view of the bag of Fig. 4a including a piece
of meat;
Fig. 5a is a front elevational view of a multi-layered bag having a textured
inner liner;
Fig. 5b is a cross-sectional view taken along line 5b-5b of Fig. 5a;
30 Fig. 5c is an entarged cross-sectional view of a blanket seal for attaching the
top edges of the liner bag to the sidewalls of the support bag;

Fig. 5d is an enlarged cross-sectional view of another embodiment of a
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blanket seal for attaching the top edges of the liner bag to the sidewalls of the
support bag;

Figs. 6a - 6f are enlarged cross-sectional and plan views of various preferred
embossing patterns for embossing the inner liner,

Fig. 7 is a diagrammatic flow diagram for a process of the present invention
for making freezer bags having a common edge seal between the inner liner and
the outer bag,

Fig. 8 is an isometric view of one process for preparing and blanket sealing
mutti-tayered bags of the present invention; and

Figure 8a is a sectional view of the multi-layered bag panel produced in the
apparatus of Fig. 8;

Fig. 9 is a cross-sectional view of a first apparatus of making the multi-
layered bags of the present invention;

Fig. 10 is an isometric view of another apparatus for preparing and blanket
sealing multi-tayered bags of the present invention;

Fig. 10a is a topographical view of the first and second webs of a multi-
layered bag produced via the apparatus of Fig. 10;

Fig. 10b is a sectional view of the multi-layered bag panel produced via the
apparatus of Fig. 10;

Fig. 11 is an isometric view of yet another apparatus for preparing and
blanket sealing multi-layered bags of the present invention;

Fig. 11a is a topographical view iliustrating the second web as two separate
sheets.

Fig. 11b is a sectional view of the multi-layered bag panel produced via the
apparatus of Fig. 11;

Fig. 12 is an isometric view of a further apparatus for preparing and blanket
sealing a multi-tayered bag of the present invention; and

Fig. 12a is a sectional view of the multi-layered bag panel produced via the

apparatus of Fig. 12
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DETAILED DESCRIPTION OF INVENTION

Referring to Figs. fa - 1e, a muiti-layered bag in accordance with the

teachings of the present invention is shown. The multi-layered bag 10 generally
comprises an outer bag 12 and an inner liner 14. The outer bag 12 is defined by
side sealed edges 18 and 18' as well as a folded edge 20 occurring along a first
end {bottom) 22 of the outer bag. Provided along a second end (top) 24 of the
outer bag is a reusable closure 16, including for example mating male and female
members, for releasably closing the multi-layered bag. The inner liner 14 includes
side edges 26 and 26", which according to the embodiment of Fig. 1a, share a
common edge seal with the outer bag as iliustrated by reference numerals 18 and
18'. Optionally, free standing (not sealed) or may be the side edges 26 and 26' of
the inner liner may be sealed separately from the side edges of the outer base as
demonstrated in Fig. 1e.

Referring particularly to Figs. 1b and 1d, the inner finer 14 includes two
sidewalls 32 and 32' which are formed upon slitting the inner liner 14, the first ends
30 and 30" of the two sidewalls 32 and 32' are sonically welded or otherwise
attached to the inner surfaces 34 and 34" of the outer bag 12. As illustrated, while
not required, it is preferable that the sidewalls 32 and 32' generally extend almost
the entire length of the multi-layered bag 10.

Referring to Fig. 1c, the inner liner is shown to be perforated at laterai lines x
and z occurring along the crotch 40 such that upon exerting sufficient pressure on
the inner liner, the liner is torn along at least one of the perforation lines such that
the sidewalls 32 and 32" are no longer continuous as shown most clearly with
reference to Fig. 1d.

As shown in various figures, the inner liner is generally separable from the
side walls 36 and 36' of the outer bag 12 except for those embodiments wherein
common edge seals are employed. As will be illustrated with regard to additional
figures contained herein, as the ciosure 16 is puiled apa& to form an opening 38
foodstuffs are placed into the multi-layered bag between the layers 32 and 32".

Among the numerous closures 16 which may be employed, examples of
preferred reusable closures and information on their manufacture can be found in
U.S. Patent Nos. 4,561,109; 4,363,345, 4,528,224; 5,070,854 and 5,804,265, all of
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which are hereby incorporated by reference. Other possible closure systems
include adhesives, velcro, mechanical closures, sfide lock closures, draw string with
string or tape, fold lock top, magnetic closures, dead fold closures (i.e., aluminum
foil, wire folded, tape), heat seals, staples, handle strings, cable ties or twist ties,
among others.

Interestingly, by tearing the inner liner along the perforations, pre-slitting the
inner liner or forming the inner liner or web from multiple sheets as will be described
in greater detail below, vent holes which were noted as being preferable according
to U.S. Patent No. 5,804,265, can be eliminated. As such, air which can be trapped
between the inner and outer bags of the aforementioned patent is no longer a
concermn.

Referring to Figs. 2a - 2e, an altemmative multi-layered bag in accordance
with the teachings of the present invention is shown. [t should be noted that the
same reference numerals will be utilized for identical components described under
the embodiments of Figs. 1a - 1e and 2a - 2e, respectively.

In essence, the only difference between the embodiments of Figs. 1a - 1e
and those of Figs. 2a - 2e lie in the construction of the crotch 40 of each
embodiment. As illustrated with reference to Figs. 2b and Zc, the crofch 40°
includes a single lateral perforation line x. In contrast, the crotch 40 of Figs. 1a - 1e
includes multiple lateral perforation lines x and z respectively, provided along an
excess of inner liner material. As shown in Figs. 2a and 2e, the lateral side seals
between the outer bag and inner liner, if present, may be common or spaced apart.

By inserting foodstuff 44 through the opening 38 as shown most clearly in
Fig. 2d, the perforation line x becomes torn to provide the separated sidewalls 32
and 32' of the inner liner 14. Depending on the shape of the foodstuff, the first end
22 of the multi-layered bag 10 will generally conform to the shape of the foodstuff,
i.e., become more rounded.

Referring to Figs. 3a - 3¢, still another multi-layered bag in accordance with
the teachings of the present invention is illustrated. The outer bag 12 is essentially
the same as disclosed with regard to the previcusly discussed embodiments.
However, first end 30 of the inner finer 14 is the only portion which is attached to the
inner surface 34 of the outer bag. The second end 30" is free standing. The length
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of the inner liner is sufficiently long so that second end 30' of the inner liner
approaches the second end 24 of the multi-layered bag. By providing an elongated
continuous inner liner 14 as shown most clearly with reference to Fig. 3c, multiple
foodstuff pieces 44 and 44' can be inserted into the bag wherein the foodstuff
pieces are separated by sidewall 32'. Under this embodiment, it is preferable that
the foodstuff be stored with the bag laying horizontally with the first sidewall 36 of
the outer bag being disposed against the refrigerator or freezer bottom (not shown).
By disposing the multi-layered bag of Figs. 3a - 3c in this manner, the inner liner 14
may substantially conform to the shape of the foodstufis thereby protecting against
undesirable conditions such as freezer burn, for example.

Referring to Figs. 4a - 4c, a still further embodiment of the multi-layered bag
is shown. Disposed within outer bag 12 is a truncated inner liner 14 which is
attached along a first end 30 to the inner wall 34 of the outer bag. The free end 30'
of the inner liner terminates in proximity to the first end (bottom) 22 of the outer bag.
Again, by disposing the bag in a horizontal position, the inner liner 14 may conform
generally to the shape of the foodstuff 44 which is highly desirable. While Fig. 4a
iliusirates that the inner liner 14 may share a common side seal along one or both
sidewalls with the outer bag, it is also possible that the inner liner 14 suspends
freely within the outer bag excepting for the attachment 30.

Referring to Figs. 5a and 5b, a preferred embodiment of the multi-layered
bag in accordance with the teachings of the present invention is shown. According
to this embodiment, the inner liner 14 preferably includes a textured surface 50. By
texturing or embossing the film of the inner liner, the liner exhibits improved
performance attributed to an increase in the surface area of the film which in turn
provides greater cling to the foodstuff surface than is exhibited by a smooth film.
Additionally, this texturing or embossing effectively reduces the overall stiffiness of
the inner liner which improves cling as well. Among the numerous pattems and
shapes which are available: diamonds, honeycombs, squares, spheres, triangles,
cones, pyramids and the like as illustrated with reference to Figs. 6a - 6f have
demonstrated good performance. The textured or embossed patterns as herein
described also provide channeling of air away from the foodstuff as the inner liner

comes in contact with the foodstuff, thus further conforming to the shape of the
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foodstuff. The density of the textured efements which are typically in a specific
pattern may be from about 6 to 50 units per linear inch of the surface of the inner
liner and preferably from about 10 to about 20 units per linear inch of the surface of
the liner. The textured surfaces will generally include a plurality of protrusions
which extend inwardly. Various geometrically shaped protrusions are further
iHustrated with reference to Figs. 6a - 6f.

The method of attaching the inner liner to the outer bag may be any method
which is known in the art, i.e., mechanical and/or adhesive, for exampie. The inner
liner may, for example, be attached continuously and uniformly along the top edges
or attached in a discontinuous or intermittent manner along the top edges. Useful
examples of attaching the inner liner include by way of non-limiting example, hot air
seam sealing, extrusion lamination, heated bar heat sealing, ultrasonic sealing,
heated rollers or beit, adhesive film strips, infrared scaling, radio frequency sealing
or vibration welding, by way of non-limiting example. The inner liner may also be
attached to the support bag during manufacture by post applying closure profiles
onio and over edges of the inner liner. A hinge type blanket seal as illustrated with
reference to Figs. 5c and 5d. This so-called hinge type blanket seal is described in
detail in U.S. Patent No. 5,804,265 which has been incorporated by reference.

Generally, the outer support bag and inner liner of the multi-layered bags of
the present invention are made from a thermoplastic material or a blend of
thermoplastic materials and can be comprised of the same or different material.
The fiilms may be made by a conventional cast or blown fiim process. Useful
thermoplastics include, for exampie, polyolefins such as high density polyethylene
(HDPE), low density polyethylene {(LDPE), linsar low density polyethylene (LLDPE),
and polypropylene (PP); thermoplastic elastomers such as styrenic block
copolymers, polyolefin blends, elastomeric alloys, thermoplastic polyurethanes,
thermoplastic copolyesters and thermoplastic polyamides; polymers and
copolymers of polyvinyl chloride (PVC), polyvinylidene chloride (PVDC), saran
polymers, ethylene/vinyl acetate copolymers, cellulose acetates, polyethylene
terephthalate (PET), ionomer (Surlyn), polystyrene, polycarbonates, styrene
acrylonitrile, aromatic polyesters, linear polyesters, thermoplastic polyvinyl alcohols

and useful materials listed hereinbefore that may be used to make an inner film
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layer. Preferably, the outer support bag and the liner bag are both made of
polyethylene and more preferably from a blend of low density polyethylene (LDPE)
(about 0.92 density) and linear low density polyethylene (LLDPE) {(about 0.925
density). Preferably, the inner liner film has a density of less than 0.930 g/cc.

Generally, the film of the inner liner has a Transverse Direction 2 Percent
Secant Modulus {TDSM) of less than 40,000 pounds per square inch (psi) (2.75 x
10° Pa) and preferably less than 27,000 psi {1.86 x 10° Pa) as determined in
accordance with ASTM D 832-83, Method A with a jaw gap of 4 inches, a specimen
width of 1 inch, an initial strain rate of 0.25 inches/inch/minute, and a crosshead
speed of 1 inch/minute. The modulus of a film in either the transverse or machine
direction of the film is generally a measurement of the stiffness of the film.
Typically, thermoplastic polyolefin fiims that are prepared by cast fim processes
that are known in the art have a TDSM of from about 20,000 to about 40,000 psi.
Examples of commercially available resins that would result in cast or blown films
having these tensile properties include, for example, LDPE 748 and LDPE 630 from
The Dow Chemical Company.

Another useful characteristic of the film of the inner liner is the Z number as
defined by the formula PxTDSM where t is the thickness of the film in mils and
TDSM is the transverse direction modulus as defined above. The Z number
describes the relative stiffness of the film as a function of the film's thickness and
modulus. Generally, the inner liner has a Z number of less than 60,000 mil® psi.
Preferably, the inner liner has a Z number of less than 20,000 mil® psi more
preferably from about 2,000 to about 10,000 mil’ psi and, even more preferably,
from about 3,000 to about 6,600 mif’ psi.

Preferably, the outer support bag has a Z value in a range of from about
50,000 to about 150,000 miF® psi 5.6 to 16.9 mm°®.kPa).

Generally, the outer support bag will have a nominal sidewall thickness of
from about 1 to about 4 mils, preferably from about 1.3 to about 3.0 mils and, more
preferably, from about 1.5 to about 2.0 mils. Nominal thickness refers to the
thickness of the film prior to any surface treatment such as scoring, texturing,

embossing and the like.
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Generally, the inner liner will have a nominal sidewall thickness of from about
0.3 to about 1.0 mil and preferably has a nominal sidewall thickness of from about
0.5 to about 0.7 mil.

Preferably, the inner surface of the inner liner has a contact angle in the
range of from 65° to 75° at 20° C relative to raw beef meat juice as determined by
advancing contact angle determination using a contact goniometer f, for example,
Model No. A-100, available from Rame-Hart. Contact angle is defined as the angle
formed between a horizontal substrate and a line tangent to the surface of a drop of
liguid at the point where the surface of the liquid drop meet the horizontal substrate.
The contact angle is a function of the surface tension of the liquid. The lower
degree of contact angle indicates a higher degree of wetting or adhesion of the
liquid to the substrate.

The method of measuring the contact angle is as follows: 1) drops of the
liquid to be measured {(about 1 microliter) are placed on the measuring surface
{liner bag film} of the contact goniometer; 2} The contact angles are measured on
both sides of each of five drops; 3) Step two is repeated on different sections of
the inner surface and the results are averaged to determine a mean contact angle.
Examples of film that have a contact angle of between 65° to 75° at 20° C relative to
a raw heef meat juice include a blend of LDPE and LLDPE available from The Dow
Chemical Company.

The multi-tayered bag of the present invention may also be made of films
having different colors so fo highlight the liner within a bag structure fo the
consumer. For example, the inner liner and support bag may be of a different color
or tint or each or both may be opaque or clear.

The multi-layered bag of the present invention may aiso confain an inner
liner and/or an outer bag that comprises a film or substrate that has been corona
treated to improve the wetting characteristic of the film and thereby improve the
meat adhering and/or printing characteristic of the fiim. Preferably, the inside
surface or food contacting surface of the inner liner is corona treated. Useful
teachings describing the process of corona treating plastic films are described in

U.S. Patent No. 5,328,705, incorporated herein by reference.
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The multiHlayered bags of the present invention may also have a printed area
on the support and/or the inner liner. Printed areas are used as a write-on surface
or a write-on patch to record information relating to the contents of the bag.

While not bound by any particular theory, it is believed that the means by
which the multi-layered bags of the present invention prevent freezer burn of meats
is that the inner liner film clings and conforms to the surface of the meat and
therefore prevents moisture loss and excludes air from the meat surface. Excluding
moisture loss and air from the meat surface reduces the formation of ice crystals
that lead to freezer burn or dehydration of the meat.

Referring to Fig. 7, a diagrammatic flow diagram for carrying out a process of
manufacturing muiti-fayered bags in accordance with the teachings of the present
invention is provided. As shown in the step illustrated by box 300, the inner liner
film or second film (whether one sheet or multiple sheets) may be extruded or
supplied from an unwind stand. Extrusion of the liner fiilm may be by blown or cast
extrusion of thermoplastic material as is known in the art. Step illustrated by box
310 provides that the support or first thermoplastic film is extruded having zipper
type closure profiles on each respective film edge. The extrusion may be either
convention cast or blown film. An example of an integral cast film process is
described in U.S. Patent No. 4,263,079, incorporated herein by reference.
Preferably, both of the films are cast extruded.

Next, as iliustrated by box 320, the inner film may be slit or perforated
wherein the inner liner is formed from a single sheet. (n the step illustrated by box
330, the inner or second film is added or overlaid onto the first film. The second film
is aligned such that the edges of the second film are between the closure profiles of
the first film. The overlaying and alignment of the second film onto the first fiim is
done using conventional guide means such as rollers and nip rolls. In step
illustrated by box 335, the paraliel edges of the liner or second film are heat sealed
to the support or first fim. The films may be heat sealed together using
conventional heat sealing means such as a heated bar sealer, a hot air sealer,
extrusion lamination, heated rollers and belts and the like. In step illustrated by box
340, the attached films web is folded and the closure profiles are joined. The web

may be folded by conventional folding means known in the art. In step illustrated by
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box 350, the folded film web is seal cut to form bags, the bags are stacked and the
stacked bags are packed into a container. The attached films may be folded and
seal cut inta bags as described in U.S. Patent No. 5,062,825, incorporated herein
by reference. Preferably, the male and female closure elements are interlocked
after folding of the films and prior to seal cutting. The finished bags may be
stacked, delivered and then packed into containers as described in U.S. Patent
Nos. §,302,080; 5,108,085 and 5,185,987, incorporated herein by reference.

Either one or both of the first and second films may be textured by, for
example, embossing. Either or both of the film webs may be corona treated prior to
or after being attached together. Preferably, the second thermoplastic fim is
corona treated and embossed prior to overlaying the second film onto the first
thermoplastic film.

The second or liner film web may be perforated or slit prior to being overaid
onto the first or support film web using a process and an apparatus similar to that
described in U.S. Patent No. 5,405,561.

An apparatus employed to carry out a preferred process for making the film
web used for making multi-layered bags of the present invention is shown in Fig. 8
and an apparatus for attaching the two film webs is shown in Fig. 9. Fig. 8 is a
schematic side view of the process providing and attaching fiim webs 400 and Fig.
9 is an isometric view of a process for attaching the film webs together prior to
forming bags. Hereinafter, due to the high degree of similarity in the apparatuses
employed fo form the multi-layered bags of the present invention, whenever
possible, identical references numerals will be employed for identical components.

Referring to Fig. 9, process 400 generally comprises a means for providing a
support or first film web 410, a means for providing a liner or second fitm web 430,
tension control means 440, means for perforating or slitting the second film web at
460 and a sealing or aftaching means shown generally as 450. Means 410
generally comprises an extrusion means 412 in extrusion alignment with a cast roll
416 to form a support or first film web 414. The means for providing the first film
web may also be any means known in the art and may be an extrusion process as
described in U.S. Patent No. 5,049,223. Film web 414 passes through a

conventional gauge control means 418 to a corona treatment means 420 wherein
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the first ilm web 414 is corona treated as described hereinbefore, to prepare the
film for later optional printing.

A liner or second film web 432 is provided by a roll or unwind stand 431.
The second film 432 may also be provided by a conventional blown or cast film
process as is known in the art. The second film web has a transverse web width
that is smaller than the transverse web width of the first film web 414. Film webs
414 and 432 are fed in to tension control means such as nip rolls 440 so as to
match the strain of each of the films. Matching the strain of the films is described
hereinafter in more detail.

While the second film web may be supplied in a pre-perforated roll as shown
in Fig. 8, it is also possible to petforate or slit the web as it approaches the rollers
472 as shown in other embodiments. The first and second film webs 414 and 432
are aligned and overlaid at roll 434 forming web 436. Web 436 is fed into a sealing
means shown generally as 450. Web 436 changes orientation at roll 438 and is fed
into sealing means 450. Sealing means 450 generally comprises an extrusion
means or exiruder 452, roll 454 and compression roll 456. A preferred sealing
means is shown in Fig. 8 and described below. Extruder 452 provides a sealing
band 458. Sealing band 458 is fed onto web 436 and overlaps the parallel edge of
liner or second fim 432. The sealing band 458 on web 436 passes between roll
454 and compression roll 456 and forming a blanket seal. Extrusion means or
extruder 456 provides closure profiles 460. Closure profiles 460 are attached to the
opposed parallel edges of the first fiim 414 as described in U.S. Patent No.
5,049,223, forming a web having a blanket seal and closure profiles, web 462,
Web 462 having closure profiles is then folded, sealed and cut, stacked and packed
as shown and described in Fig. 7. Either or both of the fiim webs may be textured
or corana treated as described hereinbefore.

The second thermoplastic film or liner fim may be attached to the first
thermoplastic fitm or support film by means of an extruded blanket seal over or
underlap the side edges of the liner fitm, hat air hem sealing, extrusion lamination
{(extruded thermoplastic film between the film layers), hot melt adhesive (placed
over or under the edge of the top fitm layer), ultrasonic sealing, heated rollers or

belts, adhesive film strips, infrared sealing, radio frequency sealing or vibration
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welding. Use of any of the above means of attaching two film webs largely
depends on the chemical and physical characteristics of the film webs. Preferably,
the liner film is attached to the support film using an extruded hinge type blanket
seal 97 as shown in Fig. 5c and hereinafter described. The process shown in Fig. 7
may be a continuous process or a step process. Preferably, the process is
continuous.

Fig. 10 shows a process for attaching the second thermopiastic film web 432
to the first thermoplastic film web 414 and is indicated generally as process 450a.
Referring to Fig. 10 in attaching a second thermoplastic film web 432 to a first
thermoplastic film web 414 along parallel edges 470 of the second thermoplastic
film web 432 to a first thermoplastic film web 414 along parallet edges 470 of the
second thermoplastic fiim web according to the present invention, the second
thermoplastic film web 432 is aligned with and overlaid onto a first thermoplastic film
web 414 forming fitm web 436. The film webs pass between nip rolls 472 and pass
under a sealing band extruder 452. A sealing band 458 of molten thermoplastic
material is extruded onto the advancing webs in the machine direction so as to
overlap the edge 470 of the second film web and thereby contact and attach to both
film webs securing the films together. The attached film webs are fed through a set
of compression or pinch rolls 454, 456 forming a blanket seal 459. A conventional
second sealing band extruder is used to seal the opposite parallel edge of the
second film web to the first film web. Film web 436 having a blanket seal 459 then
passes through conventional guide rolis 474 and 476 so to orient the web 436 for
folding and seal cutting to form bags.

The blanket seal 459 may be either a hinge type blanket seal 97 (Fig. 5¢) or
a heat seal type blanket seal 110 (Fig. 5d). Some of the advantages of the blanket
sealing process include fims may be attached continuously at a relatively high
process rate, the blanket seal appears strong and aesthetically pleasing to
consumers, the process is insensitive to other process variations and it does not
produce a film tail as does other processes known in the art.

Generally, the sealing bands may be applied in any fashion so as to attach
the two films together. Preferably, the first thermoplastic flm has mateable male

and female closure elements along opposing edges of the film web and the sealing
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bands are applied equidistant from their respective closure profiles. More
preferably, the sealing bands are applied equidistant from the respective edges of
the first thermoplastic film such that mateable male and female closure elements
may be applied to the supponrt or first thermoplastic film after the film webs are
attached.

Generally the sealing band may be made from any suitable thermoplastic
material or combination of thermoplastic materials that are heat sealable to at least
the portions of the thermoplastic films to be joined. Preferably, the sealing band is
polyethylene and , more preferably, low density polyethylene. An example of a
suitable commercialty available LDPE useful in the present invention is LOPE 748,
commercially available from the Dow Chemical Company.

When forming a hinge type blanket seal, the width of the sealing band may
generally range from about 3 mm to the width of the support or first film web.
Preferably, the width of the sealing band ranges from about 3 to about 76 mm and,
more preferably, has a width of from about 6 to about 19 mm.

Generally, the sealing band used to form a hinge type blanket seal has a
thickness of from about 13 to 254 microns (0.5 to 10 Mils) and preferably has a
thickness of from about 25 to about 51 microns (1 to 2 mils) and more preferably
from about 25.5 microns to about 38.2 microns (1.0 to 1.5 miis).

The sealing bands may be tinted, colored or textured so to highlight the liner
within a bag structure to the consumer.

Since the sealing band normally does not heat seal the second film to the
first film, the sealing band may advantageously be used to attach films that
otherwise could not be heat sealed together. However, if the sealing band
temperature, heat capacity and mass are sufficient and the liner film has an
appropriate thickness and sealing temperature, the extruded sealing band will
transfer enough heat through the liner film to heat seal it to the support film.

Generally, the width of the liner or second film web is less or smaller than the
width of the first film web so that any portion of the seal band does not hang over
the edge of the first film web after being applied. Preferably, the width of the liner or
second film is smaller than that of the width of the first film such that male and
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female closure profiles may be attached along opposed parallel edges of the first
film web.

Generally, it is known in the art that to attach two webs together, it is
desirable to match the percent stretch or strain in the two webs at the point they are
joined. Matching the strain avoids a cross direction curling (CD Curl) phenomenon
from occurring when the tension is released. In the machine direction, the tension
in each web can be related as follows:

In the elastic region:

o=Ee=L
t
Where:
o = stress (psi)
E = modulus of elasticity (psi)
e = strain (infin)
T = tension (PLI}
t = thickness (in)
Rearranging gives:
o T
E K

To avoid machine direction (MD) puckering when an inner liner film is attached to
an outer film.

Set € Liner — EGuterﬁlm

tLiricr 'E

- Li
T Liner — TOuter . e
E

Cuter "~ Outer

For elastic films, it is known in the art that a material under tension in the
machine direction will contract or "neck in" in the cross direction as a function of a
material property known as Poisson's ration v. Poisson's ratio is a ratio of lateral
strain to axial strain and is typically about 0.3 for polyethylene. Using Poisson’s

ration to relate the lateral strain to the axial strain and following a similar derivation
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as above, the conditions required to match CD strain and avoid MD curl is as

T _— T [ Vourer 'tLiner 'ELiner :l
Liner — '
Outer 'VL E

iner £ Quter *~ Quter

follows:

In practice, it is generally desirable to match the strain in both the machine
and cross directions. The puckering can be minimized by a variety of means,
including attaching webs that are similar in modulus and/or attaching webs that are
similar in Poisson's ratio.

For a given set of materials, the puckering can be minimized by running at
low tension where the films are attached so there will be less recovery. Depending
on the application, the cross direction puckering can sometimes be considered
insignificant compared to the machine direction.

Thus, it is desirable to maintain a relatively low tension in both webs and
have matched machine direction strain in the webs at the point where they are
joined. |t is generally known in the art that a recommended tension in the machine
direction range to effectively transport webs is from 10 - 25% of the yield tension,
measured in PLL film tracking may become less precise at tensions below 10% of
the vield tension. While the MD tension in each web can be maintained from 0 -
100% of the yield point, it has been found that above 25% of the yield point, there is
a danger of localized thin spots in the web actually exceeding the yield point of the
film, resulting in non-elastic stretching. It has been found that for successful
attachment of extruded sealing bands, the tension is preferably run in the range of 2
- 15% of the yield tension in the machine direction.

For the preferred embodiment, it has been found advantageous to use
lightweight idler rolls with low friction bearings, to minimize the drag between the
liner film supply point and the point where a blanket seal is applied. Even then, the
tension in the liner film at the supply point is often so low that there becomes a
trade off between fow enough fension to avoid puckering or stretching and high
enough tension for adequate tracking. As a result, the embodiment shown in Fig. 9
has a set of nip rolls between the two web supply points and the point where a
blanket seal is applied. Then the tension in the two webs can be matched at

somewhat higher, for example, 15% of the yield point tension prior to the nip rolls.
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Nip rolis allow different tension control zones. The strain in the webs can be
matched by appropriate tension control between the supply points and the nip roll.
The compression roli is run at slightly lower speed that the nip rolls so to release
some of the MD tension, reducing it to the desired 2 - 15% range for blanket band
sealing. A second set of nip rolls could optionally be added such that each web
would run through a separate nip and could have separate tension control just prior
fo joining of the separate film wehs as shown in Fig. 8.

Referring back to the process shown in Fig. 9, the tension of the liner or
second thermoplastic film is generally controlled in the range of from about 0.05 to
about 1 pound per linear inch width (PLI) {0.6 mil PE) by using a set of compressing
or nip rollers 440 as is known in the art. In the preferred embodiment, each of the
film webs pass through nip rolls so to match the strain on each of the films. Thus,
the tension of each of the film webs may be different in order to match the strain on
each of the films. Alignment of the liner or second film may be accompilished by
using conventional edge guiding systems and/or edge trimming of the film web to
width.

Referring again to Fig. 8, the tension of the combined films is generally
controlled in the range of from about 0.02 to about 2.0 PLI (PE films) after the
sealing band is applied to avoid stretching of the warm bands. The tension of the
combined film webs may be controlled by conventional nip rollers 472, Stretching
of the blanket bands may produce a "wave" and/or puckering in the final product.

Referring to Fig. 10, an alternate process according to the present invention
for heat sealing at least two film webs comprises the steps of providing at least first
and second film webs capable of being heat sealed together, overlaying the second
film web onto the first film web, providing at least one sealing band of matenal
having a temperature, mass and heat capacity sufficient to heat seal the second
thermopiastic film to the first thermoplastic film and applying said band of sealing
material to the overlaid film webs. This process is the same as the process shown
in Fig. 8 except that the sealing band extruder 452 may be placed above any
portion of the fim web 436 so to heat seal the film webs together in the machine
direction at any point across the web. Preferably, the sealing band is compressed

between rollers 454, 456 after having been applied. Multiple sealing band
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extruders 452 are used to provide multiple sealing bands 458 along the machine
direction of the film web so as to form multiple heat seal type blanket bands as
shown in Fig. 5d. The film webs may be provided by extrusion or from an unwind
stand. The film webs to be heat sealed may be made of any thermoplastic
materials capable of being heat sealed together including those materials described
hereinbefore. The film webs may have the same width or be of different widths.

Generally, the sealing band may be made of any extrudable material capable of
heat sealing to film webs together. Preferably, the sealing band is made from
thermoplastic materials including, for example, LDPE 748, available from The Dow
Chemical Company.

Generally, the sealing band has a temperature, heat capacity and mass
sufficient to heat seal two films together, Generally, the temperature of the sealing
band is the temperature at which the particular material may be extruded without
degrading.

Generally, the thickness of the fim to be heat sealed should be of a
thickness so as to allow heat transfer from the sealing band to the film to heat seal
the film to the underlying film web. Generally, the thickness of the sealing band
used to form a heat seal type blanket seal may range from about 0.5 to about 10
mil. Preferably, the sealing band for 2 heat seal type blanket seal has a thickness
of from about 1.5 to about 3.0 mil and, more preferably, has a thickness of from
about 1.5 to about 2 mil.

Generally, the width of the sealing band used to form a heat seal type
blanket seal ranges from about 3 mm to the width of the support or first film web,
preferably the width of the sealing band ranges from about 3 to about 76 mm and,
maore preferably, has a width of from about 6 to about 19 mm. As shown in the
sectional view of Fig. 8a, the second film 432 of the resuiting panel is bonded
underneath the respective blanket seals 459,

Referring to Fig. 12, another process according to the present invention for
attaching at least two film webs comprises the steps of providing at least first and
second film webs having first and second widths respectively, the second width
being smaller than the first width, optionally perforating or slitting the second film,

overlaying the second film web onto the first film web between parallel edges of the
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first film web, providing at least one band of sealing material and applying said band
of sealing material along and over parallel edges of the second film web.
Preferably, the sealing band 458 is applied to the fill webs by one or more extruders
452. Extruders 452 may be placed at any point above the film webs so to be
capable of attaching the film webs together by forming a hinge type blanket seal in
the machine direction. For example, multiple extruders 452 may be staggered
above the parallel edges of three or more film webs so to attach the film webs
together in succession. Preferably, the sealing band 452 is compressed between
rollers 454, 456 after having been applied to the parallel edges of the film web or
webs.

Preferably, the sealing bands 458 used to form hinge type blanket seals are
applied equidistant from the respective edges of the first thermoplastic film.
Generally, the sealing band may be made from any suitable thermoplastic material
or combination of thermoplastic materials that are heat sealable to at least the
portions of the film webs to be joined. The film webs to be joined may be, for
example, thermoplastic as described hereinbefore, non-thermoplastic, fabrics, non-
woven, co-extruded fiims and the like. The film substrates are attached together by
the sealing band as shown it Fig. 5¢.

When forming a hinge type blanket seal, the width of the sealing band may
generally range from about 3 mm to the width of the support or first film web,
preferably the width of the sealing band ranges from about 3 to about 76 mm and,
mare preferably, has a width of from about 6 to about 19 mm.

Generally, the sealing band used to form a hinge type bianket seal has a
thickness of from about 13 to about 254 microns (0.5 to 10 mils) and, preferably,
has a thickness of from about 25 to about 51 microns (1 to 2 mils) and, more
preferably, from about 25.5 microns to about 38.2 microns (1.0 {o 1.5 mils).

Referring to Figs. 10, 10a and 10b, the multi-layered bag is substantially
similar to that of Fig. 8 except that the inner liner 432 is in the form of a single
perforated sheet having an enlarged web width. The sheet or film, as it is otherwise
referred to, is folded over as it advances through rollers 472 to be subseguently torn

along the perforations.
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Referring to Figs. 11, 11a and 11b, the main difference between this and
other embodiments shown is that the inner liner is formed from two separate and
distinct sheet rolls rather than a single sheet which is perforated or slit. As the two
sheets are advanced through rollers 472, the sheets are overlapped as
demonstrated most clearly in Fig. 11b.

Finally, as illustrated in Figs. 12 and 12a, although preferable in terms of bag
strength, it is entirely possible to adhere the inner sheet(s) to the outer surfaces 482
of blanket seals 459 rather than the inner surface 480 as is normally done when
blanket seals are employed in lieu of heat sealing or other previously enumerated
sealing technigues.

While it will be apparent that the preferred embodiments of the invention
disclosed are well calculated to fulfill the objects stated, it will be appreciated that
the invention is susceptible to modification, variation and change without departing
from the spirit thereof.

INDUSTRIAL APPLICABILITY
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CLAIMS:

1. A multi-layered bag comprising an outer bag and at ieast one inner
liner, the outer bag having two sidewalls including inner and outer surfaces, said
sidewalls being attached together along respective lateral edges defining the
opening to the multi-layered bag and a folded edge defining the bottom of the
multi-layered bag, the inner liner including at least one side wall having a top
edge attached to the inner surface of said outer bag and at {east one free edge.

2. The muiti-layered bag of Claim 1 wherein the tip edge of the inner
liner is attached to the inner surface of the outer bag and is 'spaced from the

opening of the multi-layered bag.

3. A multi-tayered bag according to Ciaim 1 wherein the sidewalls of the

inner liner have a nominal thickness of from 0.3 to 1.0 mil.

4, A multi-layered bag according to Claim 3 wherein the inner liner
comprises a thermoplastic film having a Transverse Direction 2 percent Secant
Modulus (TDSM) of less than 40,000 psi when determined in accordance with
ASTM D 832-83, Method A, having a jaw gap of 4 inches for specimens having a 1
inch width, except that the Initial Strain Rate is 0.25 inches per inch per minute with

a cross head speed of 1 inch per minute.

5. A multi-layered bag according to Claim 4 wherein the inner liner
comprises a thermoplastic film having a Z number of less than 60,000 mi® psi
wherein Z is () x (TDSM) where t is the thickness of the film in mils and TDSM is
the transverse direction secant modulus in accordance with ASTM D 83283,
Method A, having a jaw gap of 4 inches for specimens having a 1 inch width,
except that the Initial Strain Rate is 0.25 inches per inch per minute with a

gcrosshead speed of 1 inch per minute.

6. A multi-tayered bag according to Claim 4 wherein the Z number of the

inner liner is less than 20,000 mil® psi.
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7. A multi-layered bag according to Claim 3 wherein the outer bag

comprises a film having a Z value in a range of from 50,000 to 150,000 mil® psi.

8. A multi-layered bag according to Claim 7 wherein the inner liner
comprises a thermoplastic film comprising homopolymers and copolymers of

ethylene.

9. A multi-layered bag according to Claim 1 wherein the top edge of the
inner liner is attached to a sidewall of the outer bag by a hinge type blanket seal or

a heat seal type blanket seal.

10. A multi-layered bag according to Claim 1 wherein the inner liner is
textured.

11. A multi-layered bag according to Claim 1 wherein the outer bag has

mateable male and female closure elements along opposed inner surfaces.

12. A mulli-layered bag according to Claim 11 wherein the inner liner is
additionally attached to the outer bag along lateral edges of the common edge

seals.

13. A multi-layered bag according to Claim 12 wherein the top edge of the

inner liner is attached to a sidewall of the outer bag by a blanket seal.

14. A multi-layered bag according to Claim 13 wherein the inner surface

of the sidewall of the inner liner is corona treated.

15.  The multi-layered inner bag of Claim 1 wherein the edge seals of the

inner liner are separate from the edge seals of the outer bag.
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16.  The multi-fayered bag of Claim 1 wherein the top edge of the inner
liner is attached to a sidewall of the support bag by hot meit adhesive or a hot air

hem seal.

17.  The multilayered bag of Claim 1 wherein the inner liner has a color
that is different from the color of at least part of the support bag.

18.  The multi-layered bag of Claim 1 wherein the inner liner includes a
first sheet attached along the inner surface of a first sidewall and a second sheet
attached along the inner surface of a second sidewall, said first and second sheets

being discontinuous.

18. A process for making a muiti-layered bag having an outer bag and an

inner liner, said process comprising the steps of:

forwarding a first thermoplastic film web having a thickness of greater
than 1 mil and a first transverse web width between paralie! edges;

forwarding at least a second thermoplastic fitm web having a
thickness of less than 2 mil and a second transverse web width between parailel
edges, the second transverse web width being smaller than the width of the first
thermoplastic film;

perforating or slitting said second thermoplastic film;

overiaying the second thermoplastic film web onta the first
thermoplastic film web between the paralle! edges of the first film web;

attaching the second thermoplastic fiilm web to the first thermoplastic
film web along paraliel edges of the second thermoplastic film;

folding the films in the transverse direction; and

seal cutting the folded films to form a multi-layered bag.

20.  The process of Claim 19 including the step of applying mateable male
and female closure elements along opposed paraliel edges of the first thermoplastic

film web.
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21.  The process according to Claim 18 wherein the films are attached by
applying a hinge type blanket seal or a heat seal type blanket seal.

22.  The process according to Claim 19 wherein said first thermoplastic
film web has mateable male and female closure elements along opposed parallel
edges and said second thermoplastic film web is overlaid onto said first

thermoplastic film web between said closure elements.

23.  The process of Claim 19 wherein said second thermoplastic film web

is corona treated.

24.  The process of Claim 19 wherein said second thermoplastic film webs

are polyethylene,

25.  The multi-layered bag of Claim 19 wherein the inner liner includes a
first sheet attached along the inner surface of a first sidewall and a second sheet

attached along the inner surface of a second sidewall.

26. A process for making a multi-layered bag having an outer bag and

an inner liner, said process comprising the steps of:

forwarding a first thermoplastic fim web having a thickness of greater
than 1 mil and a first transverse web width between parallel edges;

forwarding at least a second thermoplastic film web including first and
second sheets having a thickness of less than 2 mit and a second total transverse
web width which is smaller than the width of the first thermoplastic fiim;

overlaying the second thermoplastic fim web onto the first
thermoplastic fiim web between the parallel edges of the first film web;

attaching the second thermoplastic film web to the first thermoplastic
film web along parallel edges of the second thermoplastic film;

folding the films in the transverse direction; and

seal cutting the folded films to form a multi-layered bag.
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27.  The process of Claim 26 including the step of applying mateable male
and female closure elements along opposed paraliel edges of the first thermoplastic

film web.

28.  The process according to Claim 26 wherein the films are attached by

applying a hinge type blanket seal or a heat seal type blanket seal.

29. The process according to Claim 26 wherein said first thermoplastic
fiim web has mateable maile and female closure elements aiong opposed paraliel
edges and said second thermoplastic film web is overlaid onto said first

thermoplastic film web between said closure elements.

30.  The process of Claim 26 wherein said second thermoplastic fim web

is corona treated.

31.  The process of Claim 26 wherein said second thermoplastic film webs

are polyethylene.

32. A process for heat sealing at least two film webs comprising the steps

of:

providing at least first and second film webs capable of being heat
sealed together;

perforating or slitting said second film web;

overlaying the second film web onto the first film web, providing at
least one sealing band of material having a temperature, mass and heat capacity
sufficient to heat seal the second thermoplastic film to the first thermoplastic film;
and

providing at least one sealing band of material capabte of being heat
sealable to at least a portion of both film webs; and

applying said sealing band of material along and over parallel edges

of the second film web.




10

is

20

25

30

WO 00/72651 PCT/US00/15244

-130 -

33.  The process of Claim 32 further comprising the step of passing the
sealing bands through compression rolls.

34. A process for attaching at least two film webs comprising the steps of:

providing a first film web having a first width and a second film web
including first and second sheets, said second film web having a second total width;

overlaying the second film web onto the first fiim web between parallel
edges of the first film web;

providing at least one sealing band of material capable of being heat
sealable to at least a portion of both film webs; and

applying said sealing band of material along and over parallel edges
of the second film web.

35. The process of Claim 34 further comprising the step of passing the

sealing bands through compression rolis.

36.  An apparatus for making multi-layered bags having at least an inner

liner bag and an outer support bag comprising:

means for forwarding a first thermoplastic film web having a thickness
of greater than 1 mil and a first transverse web width between parallel edges;

means for forwarding at least a second thermoplastic film web having
a thickness of less than 2 mil and a second transverse web width between parallel
edges, the second transverse web width being smaller than the width of the first
thermoplastic film;

means for perforating or slitting said second transverse web;

means for overlaying the second thermoplastic film web onto the first
thermoplastic film web between parallet edges of the first thermoplastic film;

means for folding the films in the transverse direction; and

means for seal cutling the folded films to form bags.
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37.  An apparatus for making multi-layered bags having at least an inner

finer bag and an outer support bag comprising:

means for forwarding a first thermaplastic film web having a thickness
of greater than 1 mil and a first transverse web width between parallel edges;

means for forwarding a second thermoplastic film web including two
disconnected sheets having a thickness of less than 2 mil;

means for overlaying the second thermoplastic film web onto the first
thermoplastic film web;

means for folding the films in the transverse direction; and

means for seal cutting the folded films to form bags.

38. A process for heat sealing at least two film webs comprising the steps
of; providing at least first and second film webs capable of being heat
sealed together,

perforating or slitting said second film web;

overlaying the second film web onto the first film web, providing at
least one sealing band of material having a temperature, mass and heat capacity
sufficient to heat seal the second thermoplastic film to the first thermoplastic fiim;
and

providing at least one sealing band of material capable of being heat
sealable to at least a portion of both film webs; and

applying said sealing band of material along and over paraliel edges

of the second film web.

39.  The process of Claim 38 further comprising the step of passing the
sealing bands through compression rolls.

40. A process for heat sealing at least two film webs comprising the steps
of: providing at least first and second film webs capable of being heat
sealed together,

providing at least one sealing band of material capabie of being heat

sealable to at least a portion of the first and second film webs to said first film web;
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overiaying the second film web onto the first film web; and
applying said sealing band of material along and over parallel edges

of the secand film web.

41.  The process of Claim 40 further comprising the step of passing the

sealing bands through compression rolls.

42.  The process of Claim 40 further comprising the step of perforating or

slitting the second film web prior to being applied to said first film web.
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B 7 RAKEAG P AM G520 BA AL LGS
RO T LHRMERELE,;

B8 A - HHERRENNARKLAANSE ERO T T M HT
A ;

A Ba AW MRS LFARNS EREEL (panel) £ HAA
& ;

AoORAFBRAEANSE ERNE A REHHAH,;

A 10 A —HEHERAELEHAALNAGE ERH RGO
R A ;

A 10a ZAB 10 X SEHESSERIT—FF % &
( panel) #5 & 7F B ( topographical view) ;

BAi1obRAE 0 REMNLN S ERBEFGIME;

A1l AXA—HAHEFRBEHARALANS ERGELEHH

6



b L3I

B 1laZhBEAS TG ERARNE BE Y RTE;

B 11b RdH 11 ESH ARG EEEESL (panel) & 34
A ;

A 12 2AAFE—FAATHERELAHNALAN S E£HRE
R E,; &

B 122 A0 H 12 89XELE5 2 ER %L (panel) 8534
A .

Btk 52 a6 X

2EHE la~1le, BPTFTHBEBRRALAAAEGS EL KR K. &
PELAARI0BFERA AR 12F—A A 14,908 12 & 4]
HEH I8F ISUARENRE —3 (KR) 289/ BH20%%.
MR FE R (LX) 24BE—-NMATHNSERGTR AR
e A 16, BE &4 16 RA bl ein i LU, EE
MAT 14 LA WML 26% 26", BEE lath L4, LXMW 264
26005 REAETH 18 18K MBA LR — ANk, &AM
BT AR T XN (RERE), XAEE le rrf4, 2102
26 fv 26’ 5 TH EYMEMAL RTINS,

BEALER tbA 1d, AA 14 BARALAHF A4 14 88
AR 32 42 32, AR N2 A IHE %30 30ARE
17 3% (sonically welded) XA RFEE X I K 12 ARG
34F 34 L. BT, ERTEK, RAME 328 327FKFAK
BHEMSTLERI0GLFEALE.

HEB lc, A AEBRE A 40 L8 MAE X Z LITI,
B, At SESN, ARTEES —FIILEHI,
Mk 324320 RREGT, X—5EB UWAR/RBRFE.

@ 1a ~ le v, RAT 14@EFH50R 12 652 36 = 36
S (RAXAHDGERHISRS) . NAATHBTUESE, I
BHAAAS4 160, EEBAF 38, Ao THEREANSE
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Rey R MAE 325 322 1H.

EXSTRAGHEASMAF, £8 %4 No.4561109. 4363345.
4528224, 5070854 A 5804265 2 T — R L &) T & 5 1% A &9 H
S EPARLBREL, LSRN EHNNAEHIARILIHEISR
., HE M TRHAHHSRER: &N, BTE R LS (Velero) -
MARFTLSH. BHHEH. RABRXFT AT, HEYEHT
FR.EAWESH. REALH (FEE. HRELEL., FT) . #
#H. UHE. FHEA. RRIABLBF.

AHHEGAE, ARG ERITLEHFAAMN. BEAEARN LF W
DXAEEREBRUARANREREF (THW KR ), T
VAT R £ B % A No.5804265 ¥ & miz B AL, BAXKME
HAAFRCAEALRENPAENIREAMNIBATZAY
.

ZAEB 2a~2e, BYFHEALRNS —FHEER. B EEE,
B la~lede2a~2e &MY, HRAGAABREH SN AABEY
TR

B la~let)ERNEH 2a~2e WEHRPZMAFT LY ER
BEFEMNHAT A WORKERTE. wB 2 F 2ci7. TR
JORFT—RBEEAHTILEX, AR, Bla~le®¥ KT A 40 X
SPHEFLEEBLBLEOAHAREINHEGITALLE XA Z. B 22
~2e BT, SPREAMNZEAYBEHD (RXRAHHF) TAAE
RS A

LRFaISHARH M4 (RB2dTEHEFEFHE), T4
& X MBHTFRHEARAAAM 1485 EHME 325 32 . RELHK
KGR, 2EH 108 —3% 22 XHBALEHGHBR, LK
AER/EBF —2,

HAEB 3a~3¢c, BFFHEALAHNX—FH %2 ER. A5 £ 12
TR ES @R LA R, 22, A4 14689F—
#I0RE—BRHIBALRE 34 LéHL, KB %302 8d

8
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W, AMHEERUAGEEE 308 ELGFE 5% 24, @i
BERBHEGEAN (MBI TEARRBEL), TH S H4
A 44 A ENRA, AP RO ME 32 F. £ K LH#H
T, EHETFHARKFXENRRES, LA RSH—MNAE 3L
BHAMAAAMHER (K7 h) L, ERFXKEB 3a ~ 3¢
MEER, A URETRERSEHGBR, AdHTHILEBEAX
FRAMREFEY.

BREB 4a ~dc, BFYTH BN ERGEHH. sM£ 12
HERE—ANERF R 30B TR RHAR I LHRTLHA
At 14, HAAY BB 304 TR E % (KR ) 22 RHE.
B, BEKFREXESER, A4 14 TRAEAA LKA £H 4
MEBR, IRBFEY, BB v A4 45K 12THA
AR X AR ER M, 22, LT A RE 30 5
M FREANA 14 b BEBEESEA.

HAE 5a A Sh, BT ARKAUN S ERGRE LAY,
BeRiagEAe, AN WRFEA -AFLENRE 50, A4TE B
PHEREREEL, FATHEABYADR, RAFSHRABEE
e EATD, MNORHTAMGMEE. F5, LRERYILBRE
A BEERT ARG EARE, SEFATRSASEAHGH
A, EXSRAATHEHIEABRY, TEREH. TR,
FH.RMB, ZAH. . RBEAPB 6a~6f T FHHBRESH
RIFeG M. LB BRXEREFLTEAR S LR Andd o
ERETAEFEHYER, AOEAANEBSEHHBKR., AR
BT UBEALEARRGLEOATEBTASZETY 6~50
B, RITFRAGH 10~2041 %74, FTHREBNRBDETERE A
SRR NER, B 6a~6f#t—F k& ILATHIKREG LI,

BARAHE RIS LG FE, TUARALAER K 2% 694247
Fik, LA LR/ AMARE. Bli, AAATLRERIY
HGHERAE AL, RENEORFLNERG S XATHLER

9
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E., BXAMNFTEGTHAES (FREMHEHF) A: RETRAR
( hot air seam sealing) . HFH E4 . kB HR. BEFE, ko
HmE B BHBELF . 45024 (infrared scaling ) . H43%
FaRBHFLS., ETUEHREIRTEAAM AL XA
FHLASGGERERARNERE X AR E, B ScH 5d 7 —#
Fret X B L3 &, £ LB %A No.5804265  #f fm oL o i X # B
Wt X BEHE, RAZCHAANLRIMESSF.

AEA S ERNGNEAREPANTEFT R BEHAIARE
A RS R, FETURR —HHHRIXAEGHH. L
RERTAIS LG PHEELLRABEIZHR. TURA
AR BHR, AHZFERCH (HDPE) . &
FHERCH(LDPE). & WK FEE R CH(LLDPE ) R &% ( PP );
P MBEMK, Al X LB RBEEE® (styrenic block
copolymers) . RE B R4 . BMH4k4 £ (elastomeric alloys) .
HBHERAR., RPRAERS R, REEERE;, RARALLHE
(PVC) iR FLERY. RE_RKZLH (PVDC) . TR ESLS
. UH/BBRLHERY ., LHEAEE. RN X PR 88,
ETXBREASY (Surlyn) . BXTH. RAEABE. X TH AWK,
FHERE. ALEE. RERRELHHEALTOINEGTA T HE
RAREHH., St REAAHNBEAEBRIHRFE, B4
RARKERERTH (LDPE) (F/H % 0.92) 5 KHRKEART
W (LLDPE) (A% 0925) iRESHEeE,. AMBYHTER
¥ F 0.930g/cc.

MR GG 2%EFBH TDSM —& b F 40000 &/ +°
(2.75x10°Pa) , ¥R F 27000 #/¥% -+ (1.86x10°Pa) , E
EAE S H ASTMDS832-83 M F ik ARE, RXHIE4%T, &
HEE1EY, B EREEH 0258 AT/EF/o8, +FX8
ik EH 1ET/O4. AHBEEROABEI M I T HNHERT
RBHREGES, BRABERI oG FHFER L HRGHRE

10



BRI ZEBE S TDSM £ % 20000 ~ 40000 & /3% 2, i LT %48
BT HERR LEBEABEGPHERRBEG KIS N EHAH 6
The Dow Chemical Company 4% A 4 LDPE 748 # LDPE 690.

RATBE S — A AN EEFRZ AKX PxTDSM it K4y Z
i, X¥ t ZBEGEE (FF), TDSM 2L #EdaEE. 7
EARBOERAEAFREA XA GMSEE, A6 Z 45—
T 60000 % H ° - /%~ Kk F 20000 FHF G- kT
F 45 R % H 2000 ~ 10000 F F ° & /3% 5 R AF £ 2 H 3000 ~ 6000
5 - Bkt

SR AR ZERFHH 50000 ~ 150000 FF - s/
(5.6 ~16.9mm’kPa) .

S EARRYGAFMBEE —BHYH1~4FF K8 H 1.3~
308H, EFRAHH15~208F ., LRAMAKRBERGEIBRE
M EREAE (Pt HRE, REF) 2WHBA.

RAT SR RMEREE —KYHH 03~1.0FF, LF4H 05~
0.7 & H.

MARERBE 2000 TAFATHERARTH 65°
~75°, ZEBEHEALZA—FRERNHR T (43 Rame — Hart 23}
B A-100RF APL)ERBITH A A B 2 %( advancing contact
angle determination) R X & . BB AN ELRERFT LA D EKF
ABMBRKFERERFRDGOWAZIABANAE. BEA
RBREGEOEAN IR, BBARIDEATFTRETEARBZHR
MEREEKX.

REBRBEBANFTERT: 1) EEBRNABZTORREAR (A
AP ) EAREILHE (4 145 ) FRRE; 2) ESAREY
HHZAMRAFREEA;, 3) EAMHYARKREEL LRGIR
2), FARMFLERAA LM, BLPHEMA, At TAEFA
T 200 GBERAD 65° ~ 7T5°HAMEH X4 A The Dow
Chemical Company 4t & #§ LDPE # LLDPE 6 %4k,

1



.....

AEXRAHSERELETARRFEYB A B &, A@ELYFH
AEINREMFHAR, Hlde, THRAHPIEBEEARAHRE,
AARKEMPH AR T HRUABRRGA TR,

FEAGZERLTLE - ANAMF/A—Adboidd 4
AU EENZ AR R ERA AGHESE /RGP A M
MEAEAEEFNRGT R, AR ARER AR ERERH A
AR ELE, £8 44 No.5328705 it & B 4 2 ¥4
MG TRAFT*®, XAAFTAAETLEHES.

FERGZERGIIRF/ZAMN LZEFORME, HPHME
RIEFEABREREBRIE, LHAHFEXEARSHE L.

ERGAFRANESAHBE, 218, TR, KA
MEEREIGLEARENGFZETAHER TR EF RS
B AEE, MEOBHLKSBREAFALEXRTAAGETGHER.
b K MEFREEZAAAGEZOHBRATE S 2 FH A AN X
BL 7K &9 7k dh 4 69 T A, .

B2EE 7, GBHTHERLANHRLERG L AREB., £
FAE 300 Fi w8 B, Fr AR EHLE B (—FREEX
FHRER), NEDREEGB/E LENAME., AMBESH ST
HAFHE RS REEMERRERPHFHHT. FIE 310 +
T BEAF B EARTABHUXNASH L ARIEHLE —
ARHRE, LANFEIZLTRAFTAS R ABE. £ 8
F#) No.4263079 > FF i —FHEA FH B L ZHEH, LAZH/A
AXEALHE, S REPAMBERTRATHF 4 A.

F— AT HFRFHE 320 ffw, T AAEFwa A H4rL, &
TAMN IR EEBRMARYG., EFE 330 BiF8 T FF, KA
BEREAF _EmAREH N ENBE B L., F A3 &
A ETEF—BROASHZE, T Bt fgd By
BATRAALBNSIEIN v ERLHT. AFHE 335
I Idd, FANBEIREIAF B FAA% R AR

12
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XAERE L, TRASFEHERFFEH) oo i, #
TAHEASN, FHESN, BE (XAF) FHLAHAFB A
. EFAE M0 Fiazdd, BT EFHER %, #
WERESF., LEBRFHHR B TRALT R A48 58 5 k8t
AT, BHHE3S0FFHLIT R, RFABFHRFTHAET, #
g FHREEER, KEEACGEEZEN. £8 ¥ 4] No.5062825
AT HITFHRFIARRFAFTDRBETNFT R, FAXEHA
AXESEAE, EEFHBEHRT DL NRITHASH 8 I
LA, £8HFH No.5302080. 5108085 #= 5185987 A it 3%
HAHETHE, SEREINCEZEANFT X, FAEHA
A EE,

TR H e ERLBRELERANE - BEFPF _RFRETZ
—HE®E, TUAALAARBEERLSE—RLTRZIEX A
BEAE P~ HEFHRTLELE, AFAALARF—ABRHESR
BAER —REMBLZWSNEF ARG O 2RLEZRFELL
.,

TARAEBMTEBR LT H No.5405561 Fid M FZ sk PEEE
Fo_EEILFHAANBEFREINS —ETRF LA RBEF I
cHAHARFWa,

B 8T —HATEARLXANFHRES ELAHBRFOHMRL
ITEMHEE, BINFE—HEANEFEE - X E. B 8
ARBPFEFERFOALIRZ AW0HREMNAE, B IZAHNAEE
R HEFEELE R IRGHINE. B TATHERKANR
M ERGESE T AN, K TETAE G EM4ATEELAMN
RS

AFE 9, TELHABL 400 E8FEAH: BU4LAKBFTFIHFAS
—EFHET 410; BBAAMNBTRFAF BT HEE 430; K
BEEHAER 440; S F —BHFITARAF W2 HEE 460; ok 61R
WE A4S0 A THHARAFHABEL. REAMOAEAFTRA—HE

13
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F 4% (cast roll) 416 EFH AL EHFH L E T 412, BT HE X
ABRFRERLF —BREF A4 REFZ - ETHEETLTURLRER
RKF b4 TEE, FAETUR KR £E + A No.5049223 B ik
WHFERE. BFA4B L -FHL AR AESEKE 418, #A ¢
FHAERE 420, EXEINF-BHFRATmEda b Eatm, o
EHREETHEERMGBLR, |

W ARTFRAEARE L G REAHBEBRHFHE B
W A3 E B —BEF AN A TRAERAFR AP ety LB ok B R F
FRIZARM, LRF - BEFAHGEEITE—EF 414 8
WO FE. FREF 414 Fo 432 R A K HE B 6o /53R 440, 8
BAERARFP O ERAER, XTHESE T EREFHE T HHE
+# 4m % 80

BRFE_BFETUAG S RITARHSL (LB 8), 224
TRAREREFARFTHABFERFTEERT 420 TR Ao,
LTEGE BT A FE BB AN AR T BT FARER
TR BEW 436, WHiEMRWE 436 EAHALET 450 A, BEHFERT
B A K EFTHREAHSCETASOF. A HLSET 450 BF LA
—AFEEIRSHF B 452, —A 8T 454, e — A R IR 456.
A 8T —MHRAANHESRE, TEHAZ. FFH 452 #4—
FI4F 4S8, BEH LW 4S8 FFBEH 436 LA ERBLAAABERE
WE I 432 FATA% B, B# 436 LégH 4% 458 AT 454
BER 456 X M@, BR—FHBELEHEK. FHEEIF AT
L 452 R AEH S M 460, E A 460 o Bl £ B % ] No.5049223
MARMBREER —B¥ A4 a8t BR—FF
HBLZHLE AN HEGEF I AEEB 7THTHELHFHASH48
JE# 462 rE. Hodd, HEFOE, LEAFBEFREHR
TH T ARG R BELBR R T,

T BTERAAAEPRMASG EFIARTHLIFENEEZH
F.RERHEF, FEES (EREZAMEFHORBRE) .

14
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REBEEMN (ETEREALZ LA ZT) . BFEHLE,
RBX BT, BHEBELY. L& HLS. HEHLAEDHL
BE_RBREBEAEHRANEFTERINE - RPN EF T L
ABFL, RAE-—FLAMEEARBREH T EREBEHF AL
FUHRHEREEDRL. REXA-HFhHF-TXBLH
Z97T(RB Sc)) WAABEFTEBBIABEFL(TEHRE LA ).
B 7 AT IR TUREEY I LB LR FH X2,
EFAEENHNTLHARE.

B107d —F#¥F R BHEF 28 - R BB
414 L9 ¥, EHAAFF 450a k. AFHE 10, AL AEH
B RBHBEF BLEAFAAAEAT0OERER R —RB R 414
b, FoRABHEF 3258 R BHEF daadFHAR
AR LR, RBARE 436. BEFEER 472 X W@, HlLH
SHEH B 452 B TF, B—FRBORBDHEAHGHSF 458
FAEELWBEAAFTONREPHLEABRS L, FIBRAR B
T MK 470 k., MAmE A RFAEBFEERE, BEMNE
R A, BEEFOBFRT—AERIE I L2 454, 456,
M RBEHF AV TRAATHAAE _HEFTHENRKE —RY
M FITRAGERAEF —BEE RERFTHELEHNE 459
BB 436 B it E B 4 F 3142 474 Fo 476, LB 436 M, LA
i EAHOREZER.

TR BEHEFIASITARASF T XBEHNF 97(H Sc¢) , K
FARAAFXBEHL 110(B 5d) , LEXHE LS4k — 8440
AR TREASERABDLBREZRARERLARRY, BEHLSAR
kBREE; SMIERAPERIER EIHFTEAARIZIEEX
M, FEFRLEBRAFBARAYT LR EFTENRFFLBERFA.

— kM, LEAHLSETUAET T XARARF Lok H
HEFELE R, FRAELBEFRIS AN BLSARE
M LR UBRAE, AHASRTSRENASHFIE

15
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BN, BHAOE, HoFEL AR BUETHEL4 B SR
F, A BEAERGOLGERUBALATEARAFTBES AR A—4K
ZEMB X ABREREAE R ERBRF L.,

LREHEF R TRAETLENTAHAFERE YL D EE
THEY —HHS LA RBEMRXRB A ARSI,
EHHSFREARIE, EFGRARKFEARLE. TATFAL
e B k4t a4 LDPE % #l 2 The Dow Chemical
Company X 4 2 & LDPE 748.

BB RFTANBLENSE, HEFHEELBHATYHH
3mm B XRBEFIAF AR -BREFNHEE, ARAATEHLH 3 ~
7T6mm, EFFREESHH 6 ~19mm.

ATHERIFTXBEITSEHEGFHRE—KY D 13 ~ 254
BK(OS~10FEFR), RSB EHH 25~51 K (1~2FF),
BFR, BREHH 255~382 4K (1.0~1.5FF) .

HEFTAEEREESE, UEEA,PLENSEREH
TR AT,

HIHSFEAFTHA R _BEFRAERE -BEY¥ L, Ao
CHRTHARA THAFR AT E - ROBEFadEk, =
A, WRARHSFTHRAE. REPRHEIRAS, FELAMTBEEHSE
WEEFRBE, ML, FHOHLFTITHRASNR 4L AHE
F e A AEXARB L,

AHBEPREABE RN REEA RPN TE—EPHTE,
ik, e T EBBIEREMRSELTCREAE—BIESL
%29, AMBFIAFAF _BEFITERFTLE -—BELHEL
SETROLE IS A LEE - BREGA FTAERER —
BEA L.

RHBRY -, HTHOHNBEFERLE R, BHF
AR EARERLGHARARI S AL TR AR, FERNEE
EFMMERTHLEER ARG L EHEGESG (CD Curl) L E.

16



-----

BELEWBETNFTOL, SEF LRI TREI TR %
AHRERA:
T

o=Ee — —

f
X¥ o—BA (B/¥ET?)
E—#EHEEF (/1)
e— HEF (EF/%k~)
T—#&AG (/&M ¥ETF (PLI) )

t—BE (%)
FEHERAEFS

O T

E

HATRAEAAHBFERIIEF LHAEAENBES T OGL
4, KE
Enu—Esxm

_ twit- B
Twan=T aom -
tstee - Bspme

M FREERREL, AFRARA T HRed, EENEF GG EH
FTHHEZALAEHOGEERAER “AAE” , X5H BB v
AR A E L. A v RRGEESSEGREEZL, TR
LMkt v—BEGH 03 BREIWMGAELHGOE TN XEN
AR FEBEREBOES, THEELHE (CD) FTHAEERH
ERFBELEWZENSTFTE (MD) BEMNFH T

T =T na [Vﬁm-m#-}im#
Vet - tovss - B

ERE, BEFBERBENF QMG 0 A KA K.
BREF S FORARAAER BT AAGBEFREEF/ XL
AEfrahaF B R, TURKBRERE D LEHL
PN B

ST AR — AR, T AR R R AR A
KA mERELRY, TRARRAZRY. REAZERA, A8T
BHOREEAE R NBEETFTAGRATEE,

17
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B, REEAFTRFPRERINOKRS, GBEEBHBHE
BEAENBETFONETERARER, EAFHRA B E R,
AT HBAEEF, BEHENRBEFFTOSKI A ENE
MRAR B8 10 ~ 25%, AR DT 10%8 B REZ A TR S F AR
B (PLL) By MNVENRERE, ZRAFBEE P MD kAT
BHERRZBEAEN 0~100%, 122, LEXH, 45 TFREMRE
JEEG 25%5, BB LELTHRAEAAHFRESL, HAEHRKICBAE
R BRI AE, JIRAERMEEN, XZLARY., LEXR, HT
BRAWBEAZHEGHEF. TNBEFTFTAGEKIRTARE R
RZEH 2 ~15%.

st TR EE®RS, AZRABAREBRAGBELERLR
RAEMNG, TRABRABRASIAHNBELELEHBEEHFTY
HAAZHGERE, REAH, EAMB/ALHFLLGRAIFTFR
FRIK, RAERABLEERBMNHKEKRIEE R AFIAE
MRMFEGHRAMLIA G ERE. &R, LB 9 FrFe) £kEH
b, ERAFNEFRELEEAPBEHLFHNEINTIL —HER.
XK, ANEFTPHRIEINZERZ TN TEMZIYRAARE
MERZAELS 15% THER, LEERTERELERR KD EF
R, it SRHB/ELEEERZIAGERITEAFER T YA
TARCE., BREMKOGEE T, AHRTHRE—% MD %k
A, AR EMEGBETHANG 2~15%. BT ERMEF =
MER, RHELABEFRT-ABIHEMR, FELxEB 8 HF, £
MFERAERINEFESZ R IHR DS,

FAEMAFEH 9O TY, AABEXEHE - RABUBEYRD
BERAAAABEARA G —AERAEH AR 440 F M AEKX
# 0.05~1 /4 METHEE (PLI) (06 FF, PEB ). £4hik
ZHAY, HFLEBPETERAZEELBEF T e RAEe. B
o, BEBEHZTHRITURTIRAYN, IREHFFRT FHE
FALER., RALENAL TR/ RABEFREFT GO A

18
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HABETURANIE L E —BEFLERAEFT O 4,

HAEE 8, 4B FT A4 EHLFEERS—BESNE
K 0.02~208/8EEFT (PEE) UG LERGEHFMPK, &4
SEAHKATHEL ERGER 472 Wl H., BEHLPFGM
KT ARLER “KE” /ALK,

FAHE 10, ALV AHESHEBRFHS —F L 04D
THFR: EVHERTARAE -RYFE-BEEHRP _EH; KE
ZRTREAR BT L, H&EES —&HeWH, AMHGERE.
RERARBREEZRUREZ AP BETAFINE A BN BEF
Fe LEMBHITLFHBELEANELBEFT L, A1EL5H8 8
e TZ24B, AXARAHFLFF BN 452 T E FTBP 436 T 4F
MHLEGEF, AREBRFTHE—HEGELENBEHFFTORS
FRTRITFE—R., LEHSTHEBEERGFBLIRT 454 5 456
ZWHmZE, TRRASEHESFHEN 452 £ H &3 FTETH
MBETFTAHHEH 458, AEHRENwE SdHFFEHHX
BEyASF., LEBEHFTEAAF RS, b2 E L (unwind
stand) B E, RIAWEFTTHLETTRAIE—RRGABHEHHE
A EmAA GRS, PRBFORETUARBRAGRXET A
FABFE S, FRHFAF —BROETTHEFT R E—RGTH
EaHAHR. EHLEFTRFT R BEHH@EH A The Dow
Chemical Company 4t & 4 LDPE 748 % %] .

HEAEFTHEE, AEFAEATERARDHHBRF R E£—
R, —BRH, HEFTHEEARAF LA TUHFR ELZIITS
M fg 4G 3 E .

BRHGBEFTAREBTRAREEAFAHFLOFLFIRF
HEAAHBTERFP L. ATHARHXEEIHFHHSTORE
BB OS~10FF, ZHFAEREEHH 1.5~3.0FH, £5
RHH15~2.0FF,

ATHARHAXBAEHENHSFHEE &S 3mm £X

19



------------------

RBEFREZ AL —BPOAELE, GHOPHORATEL S 3
~76mm, EXZ4H 6~ 19mm. B Sa W HMBHFF, KRS
TFOFE RPN BHSEMNENBERZ 459 TH.

ZEE 12, FEANANAEREVHEEFG T —FH 1L s
FTHR: E5HE0MNEAFE —PE_FTESE " EFHRE B
w, LPEMF_FTENTLERMYE —BE, ETUREF BH L
LA T e, $F _BEFEEAF BT LA A%,
HEEZY —HIFAHBF; PR EEMAMRFLEE —_BEHF -
TR GAAMABEF L, ERHAF 458 A B L —6R3B 64
AL 452 AR AARBERE, BN 22 TRETFTEF LHZh8E
a4, AEESALABAENBEATANHTXEEHER
KWAFBEETERLE R, b, THE EH BN 452 IHEHFES
FREIFEFPNFTRENH LS, RAFBEFEE LR, H
W A8 MR PR ELFBRTH T AAR LZE, RFART
454. 456 Z {1 & &,

ATHAFTABEHEHEGF IS EFSTHEF—RABEH
[ A EIEE R, LR H R T i AT & E
HFERBFYGES RS LGS EGR B MM REE HHH
e F ke, FEBYETTURA T AL GRBHE.
FRBME. B4, F8248. P EB (co-extruded film) F.
KRB ScHawidSTRABRERE &,

EXAHtXBLEHAE, HEFGEALBAFT TR
3mm 2 X ARBFRFRAF—BRENGTLE . AL EGREMEANHH 3~
76mm, ¥ 3 6~ 19mm.

AFHERIFTXBEHNFHHLSFHRTE—BSH 13 ~ 254
WA (OS~10FH), RAREMBEHAH25~51 WA (1~28F),
FF R KXY 255~3824%K (1.0~1.5%HFH) .

AAEE 10, 10af 10b, BF 72 ERLE 8 ATE
Aal, ARAAM 32 A-HBEFETEMKGEETLER.

20
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GEBRAEZLEY (Eoidartemdeg, AB8LRT 472 &
WAt Rk, FEAMEEHILLAWFT.

AAME 11, 11a. 11b, A EHA S REMAG T 2 £ 52,
AR BN RIGARFRAGERE AR RAGTAXT P
MBERABEAR., AANEESERT 420, AEEETELE
(AR 1IbTEHEHEFE) .
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