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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to substrates for lithographic printing plates. More specifically, the present inven-
tion is concerned with such a substrate, with a printing plate comprising this substrate and with methods of manufacturing
thereof and method of processing in view of recycling thereof.

BACKGROUND OF THE INVENTION

[0002] In lithographic printing, a printing plate is mounted on the cylinder of a printing press (typically using clamps
on two opposite sides of the printing plate). The printing plate carries a lithographic image on its surface and a printed
copy is obtained by applying ink to the image and then transferring the ink from the printing plate onto a receiver material,
which is typically a sheet of paper. Generally, the ink is first transferred to an intermediate blanket, which in turn transfers
the ink to the surface of the receiver material (offset printing).

[0003] In conventional, so-called "wet" lithographic printing, ink as well as an aqueous fountain solution (also called
dampening liquid) are supplied to the lithographic image which consists of oleophilic (or hydrophobic, i.e. ink-accepting,
water-repelling) areas as well as hydrophilic (or oleophobic, i.e. water-accepting, ink-repelling) areas. When the surface
of the printing plate is moistened with water and ink is applied, the hydrophilic regions retain water and repel ink, and
the ink-receptive regions accept ink and repel water. During printing, the ink is transferred to the surface of the receiver
material upon which the image is to be reproduced.

[0004] Lithographic printing plates typically comprise an imageable layer (also called imaging layer or imaging coating)
applied over the hydrophilic surface of a substrate, typically aluminum. The imageable layer includes one or more
radiation-sensitive components, often dispersed in a suitable binder.

[0005] To produce the lithographic image on the printing plate, the printing plate is imaged by targeted radiation. This
can be carried out in different ways. In direct digital imaging (computer-to-plate), printing plates can be imaged with
infrared or UV lasers or light sources. Such a laser or light source can be digitally controlled via a computer; i.e. the laser
can be turned on or off so that imagewise exposure of the precursor can be effected via stored digitized information in
the computer. Therefore, the imageable layers of printing plates, which are to be imagewise exposed by means of such
image-setters, need to be sensitive to radiation in the near-infrared region or UV of the spectrum.

[0006] The imaging device will thus etch the image on the printing plate by eliciting a localized transformation of the
imageable layer. Indeed, in such systems, the imageable layer typically contains a dye or pigment that absorbs the
incident radiation and the absorbed energy initiates the reaction producing the image. Exposure to the imaging radiation
triggers a physical or chemical process in the imageable layer so that the imaged areas become different from the non-
imaged areas and development will produce an image on the printing plate. The change in the imageable layer can be
a change of hydrophilicity/oleophilicity, solubility, hardness, etc.

[0007] Following exposure, either the exposed regions or the unexposed regions of the imageable layer are removed
by a suitable developer, revealing the underlying hydrophilic surface of the substrate. Developers are typically aqueous
alkaline solutions, which may also contain organic solvents.

[0008] Alternatively, "on-press developable" or "processless" lithographic printing plate can be directly mounted on a
press after imaging, and are developed through contact with ink and/or fountain solution during initial press operation.
In other words, either the exposed regions or the unexposed regions of the imageable layer are removed by the ink
and/or fountain solution, not by a developer. More specifically, a so-called on-press development system is one in which
an exposed printing plate is fixed on the plate cylinder of a printing press, and a fountain solution and ink are fed thereto
while revolving the cylinder to remove the undesired areas. This technique allows an imaged, but un-developed printing
plate (also called a printing plate precursor) to be mounted as is on a press and be made into a developed printing plate
on an ordinary printing line.

[0009] If the exposed regions are removed, the precursor is positive-working. Conversely, if the unexposed regions
are removed, the precursor is negative-working. In each instance, the regions of the imageable layer (i.e., the image
areas) that remain are ink-receptive, and the regions of the hydrophilic surface revealed by the developing process
accept water and aqueous solutions, typically a fountain solution, and do not accept ink.

[0010] The image on lithographic printing plate can also be produced using laser or inkjet printers.

[0011] For a long time, aluminum has been the substrate of choice for manufacturing of lithographic offset printing
plates. This is due to its flexibility, durability on press and its recyclability (as scrap metal) after usage. The ever higher
aluminum and energy costs have now however intensified a need in the industry for replacement substrates, which
would reduce the cost of lithographic printing plate production.

[0012] When aluminum is used as a substrate, it is typically treated to produce a generally rough and hydrophilic
aluminum oxide layer at its surface. This improves adhesion of the imaging layer and other layers that may constitute
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the printing plate. This also provides the hydrophilic (or oleophobic, i.e. water-accepting, ink-repelling) areas on the
developed printing plate.

[0013] Various others substrates are also known, including substrates made of aluminum foil laminated on a plastic
or paper base layer. However, these can de-laminate upon use on press and are thus generally useful only for short
run printing. More importantly, these substrates are not readily recyclable, which prevented their wide acceptance in the
industry.

[0014] Also, polymeric substrates on which an imaging layer is deposited are known in the art. Again, these are
generally useful only for short run printing. In addition, such substrates have a tendency to stretch upon use, which
causes distortion of the printed image. However, these substrates are generally recyclable.

[0015] Printing plates generally have a tendency to stick to one another when stacked (for storage or use). To prevent
this undesirable phenomenon, sheets of interleaving paper is typically placed in-between the plates. This increases the
handling cost as the interleaving paper has to be removed for the plates to be loaded on a printing press. Similarly, it is
noted that it is very difficult to cut a stack of printing plates to size without using interleaving paper.

[0016] The present description refers to a number of documents.

[0017] The document US 4 092 925 discloses a lithographic printing plate system utilizing a composite plate having
an aluminium printing member that can be recycled.

[0018] The document DE 413 844 discloses a process for the production of metallized paper.

SUMMARY OF THE INVENTION
[0019] More specifically, in accordance with the present invention, there is provided:
1. A lithographic printing plate substrate comprising:
a base layer,
a layer of a first adhesive covering one side of the base layer except for at least two opposite edges thereof, and
an aluminum layer laminated onto the layer of first adhesive and said opposite edges of the base layer, the

aluminum layer thereby being sealed with the base layer at said opposite edges of the base layer,

2. The substrate of claim 1, wherein strips of a second adhesive cover said opposite edges of the base layer and
wherein the aluminum layer is laminated onto the layer of first adhesive and said strips of second adhesive.

3. The substrate of claim 1 or 2, wherein the first adhesive is soluble or dispersible in a processing liquid, such as
water or a water-alcohol mixture.

4. The substrate of any one of claims 1 to 3, wherein the first adhesive is a thermoplastic resin.

5. The substrate of any one of claims 1 to 4, wherein the first adhesive is a linear polyvinyl alcohol, a branched
polyvinyl alcohol, polyethylene oxide, a polyamide, awater-soluble polyester, an acrylic acid copolymer, a methacrylic
acid copolymer, an urethane polymer, an urea polymer, an amide polymer, an ester polymer or copolymers or a

mixture thereof.

6. The substrate of any one of claims 2 to 5, wherein the second adhesive is insoluble and non-dispersible in water
and fountain solutions.

7. The substrate of item 6, wherein the second adhesive is solvent-based.

8. The substrate of item 6 or 7, wherein the second adhesive is an urethane adhesive.

9. The substrate of any one of items 2 to 8, wherein the base layer is a cellulose-based layer, such as paper.
10. The substrate of any one of items 1 to 8, wherein the base layer is a non-woven fabric layer.

11. The substrate of any one of items 1 to 8, wherein the base layer is a plastic layer.

12. The substrate of item 11, wherein the plastic layer is a solid plastic layer.

13. The substrate of item 11, wherein the plastic layer is a plastic foam layer.
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14. The substrate of any one of items 11 to 13, wherein the base layer comprises a thermoplastic resin.
15. The substrate of item 14, wherein the thermoplastic resin is polystyrene, polyethylene, polypropylene, polyester,
polyamide, polyvinyl chloride, polyetheretherketone, polyimide, polyvinylacetate, polyalkylacrylate, polyalkylmeth-
acrylate, polylactide, polybutahydroburate, polysuccinamate, a cellulosic polymer, copolymers thererof, or a mixture
thereof.
16. The substrate of anyone of items 11 to 15, wherein the base layer comprises a filler.

17. The substrate of item 16, wherein the filler is an inorganic filler.

18. The substrate of item 17, wherein the inorganic filler is calcium carbonate, silica, alumina, titanium oxide, alu-
minosilicate, zeolite or fiberglass.

19. The substrate of item 16, wherein the filler is an organic carbohydrate flour.
20. The substrate of item 16, wherein the filler is carbon black.
21. The substrate of any one of items 16 to 20, wherein the base layer comprises 5 to 85% by weight of the filler.

22. The substrate of any one of items 1 to 21, wherein the base layer comprises pigments, colorants, or polymer
processing additives, such as antioxidants and flowing agents.

23. The substrate of any one of items 1 to 22, wherein the base layer is between about 50 and about 400 pum thick.
24. The substrate on any one of items 1 to 23, wherein the base layer is made of a recyclable material.

25. The substrate of any one of items 1 to 24, wherein the base layer has a density lower than the density of the
processing liquid, said processing liquid having a density lower than the density of the aluminum layer.

26. The substrate of any one of items 1 to 25, wherein the layer of first adhesive is between about 1 and about 100
wm thick.

27.The substrate of any one of items 1 to 26, wherein the aluminum layer is between about 5 and about 150 p.m thick.
28. The substrate of any one of items 1 to 27 further comprising an aluminum oxide layer covering the aluminum layer.
29. The substrate of item 28, wherein the aluminum oxide layer has aroughness between about0.1 and about 1.0 um.
30. The substrate of item 28 or 29, wherein the aluminum oxide layer is between about 1 and about 5 wm thick.
31. The substrate of any one of items 1 to 30 further comprising an outer layer covering the other side of the base layer.
32. The substrate of item 31, wherein the outer layer comprises a thermoplastic resin.

33.The substrate ofitem 32, wherein the thermoplasticresin is polyethylene, polypropylene, polymethylmethacrylate,
polyethylene phthalate, polystyrene, polyvinyl chloride, a copolymer thereof or a mixture thereof.

34. The substrate of any one of items 31 to 33, wherein the outer layer comprises a filler.
35. The substrate of item 34, wherein the filler is as defined in any one of items 17 to 20.

36. The substrate of any one of items 31 to 35, wherein the outer layer comprises pigments, colorants, or polymer
processing additives, such as antioxidants and flowing agents.

37. The substrate of any one of items 31 to 36, wherein the outer layer is between about 1 and about 50 pwm thick.

38. The substrate on any one of items 31 to 37, wherein the outer layer is made of a recyclable material.
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39. A method of manufacturing a lithographic printing plate substrate, the method comprising:

(a) co-extruding a layer of a first adhesive with a base layer so that the layer of first adhesive covers one side
of the base layer except for at least two opposite edges thereof, and

(b) laminating an aluminum layer onto the layer of first adhesive and said opposite edges of the base layer, the
aluminum layer thereby being sealed with the base layer at said opposite edges of the base layer.

40. The method of item 39 further comprising in step (a), co-extruding strips of a second adhesive so that the strips
of second adhesive cover said opposite edges of the base layer, and, in step (b), laminating the aluminum layer
onto the layer of first adhesive and said strips of second adhesive.

41. The method of item 39 or 40 further comprising in step (a), co-extruding an outer layer so that the outer layer
covers the other side of the base layer.

42. A method of manufacturing a lithographic printing plate substrate, the method comprising:
(a) extruding a base layer,

(b) coating a layer of a first adhesive on an aluminum layer so that the layer of first adhesive covers one side
of the aluminum layer except for at least two opposite edges thereof, and

(c) laminating the aluminum layer onto the base layer so that the base layer covers the layer of first adhesive
and said opposite edges of the aluminum layer, the aluminum layer thereby being sealed with the base layer
at said opposite edges of the aluminum layer.

43. The method of item 42, further comprising, before, during or after step (b), coating strips of a second adhesive
onto the opposite edges of the aluminum layer, and wherein, in step (c), the aluminum layer is laminated so that it
covers the layer of first adhesive and said strips of second adhesive.

44. The method of item 42 or 43 further comprising in step (a), co-extruding an outer layer with the base layer so
that the outer layer covers the other side of the base layer.

45. The method of any one of items 39 to 44, further comprising forming an aluminum oxide layer on the aluminum
layer.

46. The method of any one of items 39 to 45 wherein the base layer, the layer of first adhesive, the aluminum layer,
and, if present, the aluminum oxide layer, the strips of second adhesive and the outer layer are as defined in any
one of items 1 to 38.

47. A lithographic printing plate comprising the substrate of any one of items 1 to 38 and an imaging layer coated
on said substrate.

48. The printing plate of item 47, wherein the imaging layer is positive working.
49. The printing plate of item 47, wherein the imaging layer is negative working.
50. The printing plate of any one of items 47 to 49, wherein an overcoat layer is coated on the imaging layer.

51. A method of processing a lithographic printing plate in view of recycling,

the printing plate comprising a substrate comprising a base layer, a layer of first adhesive covering one side of the
base layer except for at least two opposite edges thereof, and an aluminum layer laminated onto the layer of first
adhesive and said opposite edges of the base layer, the aluminum layer thereby forming a seal with the base layer
at said opposite edges of the base layer,

wherein the first adhesive is soluble or dispersible in a processing liquid,

the method comprising:

(a) cutting the printing plate into flakes;
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(b) dispersing said flakes into the processing liquid, thereby dissolving or dispersing the layer of first adhesive
in the processing liquid and de-laminating the aluminum layer from the base layer; and

(c) separating the flakes of the base layer and/or the flakes of the aluminum layer from the processing liquid.
52. The method of item 51, wherein, in the substrate, strips of a second adhesive cover said opposite edges of the
base layer and wherein the aluminum layer is laminated onto the layer of first adhesive and said strips of second
adhesive.
53. The method of item 51 or 52, wherein the base layer has a density lower than the density of the processing
liquid and wherein the processing liquid has a density lower than the density of the aluminum layer whereby in step
(b), flakes of the base layer float at the surface of the processing liquid while flakes of the aluminum layer sink at

the bottom of the processing liquid.

54. The method of any one of items 51 to 53 further comprising the step drying the flakes of the base layer and/or
the flakes of the aluminum layer.

55. The method of any one of items 51 to 54 wherein the processing liquid is water or an alcohol-water mixture.

56. The method of any one of items 51 to 55 further comprising recycling the flakes of the base layer and/or the
flakes of the aluminum layer.

57. The method of any one of items 51 to 56 wherein the base layer, the layer of first adhesive, the aluminum layer,
the aluminum oxide layer and optionally the outer layer and the strips of second adhesive are as defined in any one
of items 1 to 38.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In the appended drawings:

Figure 1 is a cross-sectional scheme of an embodiment of the lithographic printing plate substrate according to the
invention;

Figure 2 is a cross-sectional scheme of an embodiment of the lithographic printing plate substrate according to the
invention;

Figure 3 is a scheme of an apparatus for manufacturing a lithographic printing plate substrate according to the
invention;

Figure 4 is a scheme of an apparatus for manufacturing a lithographic printing plate substrate according to the
invention;

Figure 5 is a cross-sectional scheme of an embodiment of the lithographic printing plate according to the invention;
Figure 6 is a cross-sectional scheme of an embodiment of the lithographic printing plate according to the invention;

Figure 7 is a cross-sectional scheme of another embodiment of the lithographic printing plate according to the
invention; and

Figure 8 is a cross-sectional scheme of another embodiment of the lithographic printing plate according to the
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Turning now to the invention in more details. There is provided in a first aspect of the invention, a lithographic
printing plate substrate comprising (a) a base layer, (b) a layer of a first adhesive covering one side of the base layer
except for at least two opposite edges thereof, and (¢) an aluminum layer laminated onto the layer of first adhesive and
said opposite edges of the base layer, the aluminum layer thereby being sealed with the base layer at said opposite
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edges of the base layer.

[0022] In embodiments, the substrate also comprises an aluminum oxide layer covering the aluminum layer. This layer
can be produced by treating the aluminum layer as known in the art. Indeed, as stated above, aluminum substrates of
the prior art are typically treated to form an aluminum oxide layer on their surfaces. Thus, the aluminum layer can be
similarly treated to produce the aluminum oxide layer.

[0023] As one or more of the layers in this substrate (such as the base layer, the layer of first adhesive, as well as the
optional outer layer discussed below) are typically made of plastic, such substrate will sometimes be referred to herein
as an aluminum-laminated plastic (ALP) substrate. It is important to note however that materials other than plastic can
be used in the substrate of the invention as described in more details below. In particular, in some embodiments, the
base layer is made of paper.

[0024] The substrate of the invention can be used to produce lithographic printing plates, including lithographic offset
printing plates, simply by coating it with the one or more layers necessary to produce and print an image as is known in
the art. Typically, these layers will be coated on the aluminum oxide layer. If the substrate is provided without an aluminum
oxide layer, this layer can be first produced as known in the art and/or as described below, then the one or more layers
necessary to produce and print an image may be coated on the aluminum oxide layer. Alternatively, a hydrophilic layer,
possibly a polymeric hydrophilic layer, can be coated on the aluminum layer and the one or more layers necessary to
produce and print an image may be coated on this hydrophilic layer. Selecting and using such hydrophilic layers is well
within the skills of the skilled person.

[0025] The substrate of the invention comprises multiple layers. When describing the substrate and more generally
the invention herein, "comprising" means "including, but notlimited to". Thus the substrate comprises the abovementioned
layers, but may also comprise other layers. Also, the abovementioned layers may appear more than once in the substrate,
for example there may be two layers of adhesive, etc. Finally, each of the abovementioned layers can itself be multilayered
(i.e. composed of more than one layer).

[0026] A crude scheme of an embodiment of the substrate of the invention can be seen in Figure 1. The substrate in
this figure comprises base layer (10), layer of first adhesive (12) on one side of base layer (10), aluminum layer (14)
and optional aluminum oxide layer (16). Optional outer layer (18), which is on the other side of base layer (10), can also
be seen in Figure 1.

[0027] The seal (20) between the aluminum layer and base layer at the opposite edges of the base layer is also
apparent in Figure 1. This seal prevents the layer of first adhesive from contacting the ink and the fountain solution when
the substrate (as part of a printing plate) is used on a printing press. This reduces risks of de-lamination of the substrate
and therefore allows longer runs on press. To attain this goal, it is not necessary to have a seal on all (typically four)
edges of the substrate because printing plates are generally mounted on printing press cylinders using clamps on two
opposite sides of the printing plate. These clamps shield the edges of the substrate on these sides of the printing plate.
Therefore, a seal is typically only desirable on the edges of the two sides of the printing plate that are not shielded by
the clamps. This is advantageous as it allows producing the substrate of the invention continuously as a single roll.
Nevertheless, it is also possible and contemplated by the present invention that the aluminum layer and the base layer
form a seal along all edges of the substrate.

[0028] In embodiments, the substrate comprises strips of a second adhesive covering said opposite edges of the base
layer. Furthermore, the aluminum layer is laminated onto the layer of first adhesive and the strips of second adhesive.
Therefore, it can be said that the aluminum layer is sealed with the base layer through this second adhesive. The second
adhesive is typically insoluble and non-dispersible in water and fountain solutions so as to reduce risks of de-lamination
of the substrate and therefore allow longer runs on press. Strips of second adhesive are particularly useful when the
base layer cannot by itself from a sufficient seal with the aluminum layer upon lamination. This may be the case when
paper is used for the base layer.

[0029] Inembodiments, the second adhesive is solvent-based. In other words, itis an adhesive prepared with a solvent
that is not aqueous, for example an organic solvent. In embodiments, the second adhesive is an urethane adhesive.
[0030] Strips of second adhesive (21) are shown in Figure 2, where the remaining reference characters designate the
same elements as in Figure 1.

[0031] When taken together, all the layers of the substrate should provide enough structural strength for the substrate
to be usable on printing presses. The substrate should be flexible, thick and strong enough to be manipulated and used
ontypical lithographic printing presses and other associated machines, such as plate-setters, and to maintain its structural
integrity and shape. It should also be flexible enough to be readily installed on printing press cylinders (that have a
curved surface necessitating the printing plate to bend to adopt the same curve).

[0032] The structural strength of the substrate is typically provided by the base layer and/or by the optional outer layer
(if it is present). Other layers may also contribute to the structural strength of the substrate, such as the aluminum layer
for example. However, increasing the thickness of the aluminum layer increases the cost of the substrate and thus it is
preferred to keep this layer thin.

[0033] The exact nature of the base layer material is not crucial. The material is chosen based on cost and handling
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characteristics. It is sufficient that the base layer, together with the other layers, of the substrate, the base layer provides
the desired structural strength.

[0034] In embodiments, the base layer is between about 50 and about 400 u.m thick. Herein, all the thickness values
are average values for the whole layer concerned.

[0035] In embodiments, the base layer can be a plastic layer, a composite layer, a cellulose-based layer such as
cardstock or paper, or a non-woven fabric layer. The skilled person will easily determine if the use of strips of the second
adhesive is warranted based on the exact nature of the base layer and it capacity at forming a seal with the aluminum
layer upon lamination.

[0036] In embodiments, when the base layer is a plastic layer, it can be a solid plastic layer, a multi-laminate layer, or
a plastic foam layer. Of course, such foam would be sufficiently dense so as to contribute to the structural strength of
the substrate.

[0037] In embodiments, the base layer comprises a thermoplastic resin, such as a petroleum based thermoplastic
resin or a biomass based thermoplastic resin. Example of such resins include polystyrene (PS), polyethylene (PE),
polypropylene (PP), polyester (PET), polyamide (PA), polyvinyl chloride (PVC), polyetheretherketone (PEEK), polyimide
(P1), polyvinylacetate (PVA), polyalkylacrylate (PAAA), polyalkylmethacrylate (PAMA), polylactide, polybutahydroburate,
polysuccinamate, cellulosic polymers, copolymers thereof, and mixtures thereof.

[0038] These thermoplastic resins, and any plastic used as a base layer, may comprise one or more fillers. These
fillers may play different roles as needed: they can make the base layer harder, they can make the base layer rougher
and/or they can lower the density of the base layer. Making the base layer harder contributes to the structural strength
of the substrate. Making the base layer rougher reduces the stickiness of printing plates with each other, which allows
staking them for storage or use without using interleaving paper. This also eliminate the need for interleaving paper
when cutting the printing plates to size. Making the base layer less dense lowers the weight of the substrate and eases
its recycling as explained below.

[0039] In embodiments, the amount of fillers in the resins is between about 5 to about 85 % by weight.

[0040] The filler may be an inorganic filler, such as, for example, calcium carbonate, silica, alumina, titanium oxide,
aluminosilicate, zeolite and fiberglass.

[0041] The filler may also be an organic carbohydrate flour, such as that obtained from biomass and natural fibers,
such as starch, sawdust, rice husks, rice straw, wheat straw, and sugarcane bagasse.

[0042] The filler may also be carbon black or another similar material.

[0043] In embodiments, the base layer may further comprise pigments or colorants. These allow, for example, iden-
tifying a given product or a given brand. The base layer may also comprise polymer processing additives, such as
antioxidants and flowing agents for example.

[0044] In embodiments, the base layer is produced by melt extrusion, possibly with one or more of the other layers of
the substrate as explained below.

[0045] In the interest of making the substrate of the invention recyclable, in embodiments, the base layer is made of
arecyclable material. In specific embodiments, the base layer has a density lower than the density of a processing liquid,
which is typically water or a water-based solution (such as an alcohol-water mixture) as described below, the processing
liquid itself having a density lower than the density of the aluminum layer, which is also recyclable. This helps separating
the different substrate layers during recycling (see below).

[0046] The layer of first adhesive provides for the adhesion of the aluminum layer to the rest of the substrate during
processing and use. As such, the exact nature of the layer of first adhesive is not critical.

[0047] In embodiments, the layer of first adhesive is between about 1 and about 100 um thick.

[0048] Inembodiment, the layer of first adhesive is a plastic layer. In embodiments, the layer of first adhesive comprises
a thermoplastic resin, preferably one that is soluble or dispersible in a processing liquid. Again, this is in the interest of
making the substrate of the invention recyclable as this helps separating the substrate layers during recycling as explained
below.

[0049] The layer of first adhesive may be produced by melt extrusion (possibly by co-extrusion with one or more of
the other layers of the substrate as explained below). In this case, the thermoplastic resins may be, for example, linear
polyvinyl alcohols, branched polyvinyl alcohols (for example that described in US2009/0286909), polyethylene oxide
(such as that available under tradenames POLYOX™ from Dow Industrial Specialty Polymers and that available from
Sumitomo Seika, Japan), polyamides (such as that described in US 5,324,812 and US 6,103,809), water soluble poly-
esters (such as that available under tradename Zypol from Zydex Industries, India), acrylic acid copolymers, and meth-
acrylic acid copolymers.

[0050] Alternatively, the layer of first adhesive may be produced by coating (for example the aluminum layer)s with a
polymeric solution following by drying (for example in an oven using hot air or near infrared heating tubes). In that case,
the polymeric solution may be an homogeneous solution or an emulsion of, for example, a polyvinyl alcohol, polyethylene
oxide, an acrylic acid copolymer, a methacrylic acid copolymer, an urethane polymer, an urea polymer, an amide polymer,
an ester polymer, copolymers thereof or a mixture thereof.
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[0051] The aluminum layer comprises aluminum and, in embodiments, is between about 5 and about 150 pm thick.
[0052] The aluminum oxide layer, when present, comprises aluminum oxide and, in embodiments, has a roughness
between about 0.1 and about 1.0 pum. In embodiments, this layer is between about 1 and about 5 um thick.

[0053] The aluminum oxide layer is hydrophilic and thus provides a base for the coating of an imaging layer. This layer
may be prepared on top of the aluminum layer by electrolytic processes known to the skilled person. Also, the hydrophilicity
of the aluminum oxide layer may be enhanced by processes known to the skilled person. For example, the aluminum
oxide layer may be treated with organic and inorganic hydrophilic agents. The organic hydrophilic agents may be, for
example, water-soluble polymers, copolymers, dendrimers or oligomers comprising phosphoric acid, carboxylic acid,
sulfonic acid, or sulfuric acid functional groups. The inorganic hydrophilic agents may be, for example, aqueous solutions
of sodium silicate, potassium silicates, and mixture of sodium dihydrophosphate and sodium fluoride.

[0054] In embodiments, the substrate further comprises an outer layer covering the other side of the base layer (i.e.
the side not covered by the layer of first adhesive and mounted on and facing the lithographic press cylinder). This layer
may be between about 1 and about 50 wm thick. This layer may be a plastic layer. In embodiments, the outer layer
comprises a thermoplastic resin. In embodiments, the thermoplastic resin is polyethylene, polypropylene, polymethyl-
methacrylate, polyethylene phthalate, polystyrene, polyvinyl chloride, a copolymer thereof or a mixture thereof.

[0055] In embodiments, the outer layer is produced by melt extrusion, possibly with one or more of the other layers
of the substrate as explained below.

[0056] Like the base layer, the outer layer may comprise, in embodiments, pigments, colorants, fillers (such as that
described above for the base layer), and/or polymer processing additives such as antioxidants and flowing agents.
[0057] The above substrate in its different embodiments is suitable for the manufacturing of lithographic printing plates.
These printing plates may have several advantages, such as a reduced cost of production compared to using plain
aluminum substrates (because there is less aluminum in the substrate of the invention). Another advantage is typically
long runs on press as illustrated by the examples below. When using an appropriate base layer, such as a plastic or
paper, and/or an optional outer layer, another advantage is that no interleaving paper is needed for packaging as
described above. This also significantly decreases handling costs, especially when the substrates or printing plates are
cut to size and when they are used. Finally, many embodiments of the printing plates are recyclable.

[0058] In another aspect, the present invention provides methods of manufacturing a lithographic printing plate sub-
strate.

[0059] In a first embodiment, the method comprises (a) co-extruding a layer of a first adhesive with a base layer so
that the layer of first adhesive covers one side of the base layer except for at least two opposite edges thereof, and (b)
laminating an aluminum layer onto the layer of first adhesive and said opposite edges of the base layer, the aluminum
layer thereby being sealed with the base layer at said opposite edges of the base layer.

[0060] In more specific embodiments, the method further comprisesin step (a), co-extruding strips of a second adhesive
so that the strips of second adhesive cover said opposite edges of the base layer, and, in step (b), laminating the
aluminum layer onto the layer of first adhesive and said strips of second adhesive.

[0061] When an outer layer is present, it may be co-extruded in step (a) (i.e. together with the base layer and the layer
of first adhesive) so that the outer layer covers the other side of the base layer (i.e. the side opposite the layer of first
adhesive).

[0062] In an alternative embodiment, the method comprises (a) extruding a base layer, (b) coating a layer of a first
adhesive on an aluminum layer so that the layer of first adhesive covers one side of the aluminum layer except for at
least two opposite edges thereof, and (c) laminating the aluminum layer onto the base layer so that the base layer covers
the layer of first adhesive and said opposite edges of the aluminum layer, the aluminum layer thereby being sealed with
the base layer at said opposite edges of the aluminum layer.

[0063] In more specific embodiments, the method further comprises, before, during or after step (b), coating strips of
a second adhesive onto the opposite edges of the aluminum layer, and wherein, in step (c), the aluminum layer is
laminated so that it covers the layer of first adhesive and said strips of second adhesive.

[0064] When an outer layer is present, it may be co-extruded in step (a) with the base layer prior to lamination with
the aluminum layer coated with the layer of first adhesive.

[0065] Boththese embodiments may also further comprise the step of forming an aluminum oxide layer on the aluminum
layer.

[0066] In these embodiments of the method, the substrate, the base layer, the layer of first adhesive, the aluminum
layer, the aluminum oxide layer and the optional outer layer and strips of second adhesive are as defined in respect of
the first aspect of the invention.

[0067] A description of a specific embodiment of the above methods now follows with reference to Figures 3 and 4.
[0068] An aluminum coil is first unwound using unwind system (1).

[0069] The aluminum surface is degreased by washing with an aqueous alkaline solution containing sodium hydroxide
(3.85 g/l) and sodium gluconate (0.95 g/l) at around 65°C to remove the organic oils and creases on the aluminum
surface. The solution is neutralized with an aqueous hydrochloric acid solution (2.0 g/l) and then washed away with
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water. Subsequently, the aluminum is dried in an oven with hot air or infrared heating tubes. This step is carried out in
surface treatment unit (2). Alternatively, the aluminum may be degreased by burning off oils and greases on the surface.
This can be achieved using, for example, a flame (from e.g. natural gas), electrical heaters and the like.

[0070] The aluminum is corona or plasma treated in the corona or plasma treatment unit (3) to enhance adhesion to
the layer of first adhesive.

[0071] The base layer, the layer of first adhesive and optionally the outer layer are co-extruded together using extruders
(4), (5) and (6) to produce a multilayered substrate base which is formed onto a multilayered sheet in sheet forming
section (7) as seen on Figure 3.

[0072] Alternatively, as seen on Figure 4, the base layer and optionally the outer layer are co-extruded together using
extruders (5) and (6) to produce a multilayered substrate base which is formed onto a multilayered sheet in sheet forming
section (7). The layer of first adhesive is coated from a polymeric solution onto the aluminum in coating section (3’). The
coated aluminum is then dried in an oven (4’) using hot air or near infrared heating tubes.

[0073] In both cases, the multilayered sheet is then laminated onto the aluminum in laminating unit (8) to produce a
laminated substrate.

[0074] Optionally, the laminated substrate is rewound to form a coil (9). Alternatively, the laminated substrate can be
directly subjected to an electrolytic process to form the aluminum oxide layer. This electrolytic process can be carried
out on a continuous production line with a web process or sheet-fed process. For example, this electrolytic process may
comprise the following steps:

= Washing with aqueous alkaline solution containing sodium hydroxide (3.85 g/l) and sodium gluconate (0.95 g/l)
at 65°C to remove the organic oil and crease on the surface of aluminum layer;

= Neutralizing with aqueous hydrochloric acid (2.0 g/l);

= Washing with water to remove the hydrochloric acid solution excess;

= Electrolytic graining in aqueous electrolyte containing an aqueous solution of hydrochloric acid (8.0 g/l) and acetic
acid (16 g/l) using a carbon electrode at 25°C. The current and charge density may be 38.0 A/dm2 and 70.0 C/dmZ2,
respectively;

= Desmuting with an aqueous sodium hydroxide solution (2.5 g/l);

= Neutralizing with an aqueous sulfuric acid solution (2 g/l);

= Washing with water to remove the excess acid;

= Anodizing in an aqueous electrolyte containing sulfuric acid (140 g/l) at 25°C; the current and charge density
being adjusted to produce an aluminum oxide layer having a thickness between 2.5 and 3.0 g/m?;

= Washing with water;

= Treating with agueous solution containing sodium dihydrophosphate (50 g/l) and sodium fluoride (0.8 g/) at 75°C
to enhance the hydrophilicity of the surface;

= Washing with water at 50°C; and
= Drying with hot air at 110°C.

[0075] Then, the substrate may be rewound into coils or alternatively, it can be directly coated with an imaging layer
to form a lithographic printing plate as described below.

[0076] Inanother aspectof the invention, there is provided a lithographic printing plate comprising the above described
substrate and an imaging layer coated on the substrate (typically on the aluminum oxide layer). Generally, any suitable
under-layers, imaging layers, overcoat layers and the like known the person skilled in the art of producing lithographic
printing plates may be used with the substrates of the invention.

[0077] Animaging layer is a layer that is sensitive to radiation (typically a laser) and allows recording, developing and
printing an image with the printing plate. In embodiments, the imaging layer is positive working. In other embodiments,
the imaging layer is negative working. Any imaging layer known to the skilled person to be useful for the producing of
lithographic printing plate may be used with in the lithographic printing plates of the invention.
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[0078] More specifically, the imaging layer may be an imaging layer for positive working lithographic printing plates of
this invention as taught in US 6,124,425; US 6,177,182 and US 7,473,515. Also, the imaging layer may be an imaging
layer for negative working lithographic printing plates as taught in US 2007/0269739; US 2008/0179286; US
2010/0035183 and US 2010/0062370.

[0079] In embodiments, the lithographic printing plate of the invention may comprise a single imaging layer (22) as
shown in Figures 5 and 6. In this figure, the other reference characters designate the same elements as in Figures 1 and 2.
[0080] In further embodiments, the imaging layer may be coated with an overcoat layer. This layer is identified by
reference character 24 in Figures 7 and 8, while the other reference characters designate the same elements as in
Figures 1, 2, 5 and 6. Suitable overcoat layers are known to the skilled person. These may have different roles such as
protecting the imaging layer from ambient light or humidity, reducing the stickiness of the printing plate, etc. In embod-
iments, the overcoat layer may also be sensitive to laser light as is the imaging layer. Generally, this enhances imaging
and/or developing speeds.

[0081] Depending on the imaging layer used (and optionally the overcoat layer if it is sensitive to laser light), the
lithographic printing plate of the invention may be imaged with near infrared laser radiation having a wavelength between
780 and 1,100 nm or ultraviolet laser radiation having a wavelength between 350 and 450 nm.

[0082] In a last aspect of the present invention, there is provided a method of processing a lithographic printing plate
in view of recycling, the printing plate comprising a substrate comprising a base layer, a layer of first adhesive covering
one side of the base layer except for at least two opposite edges thereof, and an aluminum layer laminated onto the
layer of first adhesive and said opposite edges of the base layer, the aluminum layer thereby forming a seal with the
base layer at said opposite edges of the base layer, wherein the first adhesive is soluble or dispersible in a processing
liquid, the method comprising (a) cutting the printing plate into flakes; (b) dispersing said flakes into the processing liquid,
thereby dissolving or dispersing the layer of first adhesive in the processing liquid and de-laminating the aluminum layer
from the base layer; and (c) separating flakes of the base layer and/or flakes of the aluminum layer from the processing
liquid.

[0083] In embodiments, in the substrate, strips of a second adhesive cover said opposite edges of the base layer and
wherein the aluminum layer is laminated onto the layer of first adhesive and said strips of second adhesive.

[0084] This is a method for processing (typically spent) lithographic printing plates in view of recycling. This method
allows separating the aluminum-based part (comprising the aluminum layer and, if applicable, the aluminum oxide layer,
the imaging layer, the overcoat layer and any other layer coating the substrate) of the printing plate from the base part
(comprising the base layer together with the outer layer if applicable) of the printing plate and thus to recycle each of
these parts according to its nature. Therefore, the aluminum part can be recycled as scrap metal and the base part can
be recycled as appropriate according to its exact nature.

[0085] In step (a), the spent printing plate is cut into flakes. The size of the flakes is not particularly important as long
as they are small enough to provide the processing liquid sufficient access to the layer of first adhesive (along the cut
sides of the flakes) and thus cause solubilization or dispersion of the layer of first adhesive and the de-lamination of the
aluminum layer from the base layer. The cutting can be carried out by any suitable mechanical means known to the
skilled person. For example, the substrate or the printing plate may be shredded using a shredder and/or a grinder.
[0086] In step (b), the flakes are dispersed into the processing liquid. Since the cut sides of the flakes allows this liquid
to access the layer of first adhesive and since the layer of first adhesive is soluble or dispersible in the processing liquid,
this will lead to the dissolution or dispersion of the layer of first adhesive and to the de-lamination of the aluminum layer
from the base layer. As a result, flakes of the base layer and flakes of the aluminum layer in the processing liquid are
obtained. At this step, mechanical means, such as for example stirring, and/or heating can be used to help disperse the
flakes in the processing liquid and/or to enhance the rate of dissolution/dispersion of the layer of first adhesive in the
processing liquid.

[0087] Herein, "flakes of the aluminum layer" means flakes of the aluminum part of the substrate as described above,
i.e. flakes comprising the aluminum layer and, if applicable, the aluminum oxide layer, the imaging layer, the overcoat
layer and any other layer coating the substrate. Similarly, "flakes of the base layer" means flakes of the base part of the
substrate as described above, i.e. flakes comprising the base layer together with the outer layer if applicable.

[0088] The next step of the method comprises the separation of the flakes of the base layer and/or the flakes of the
aluminum layer from the processing liquid. This allows proceeding further with the recycling of the flakes thus separated
from the processing liquid.

[0089] In a more specific embodiment, the flakes of the base layer have a density lower than the density of the
processing liquid and the processing liquid has a density lower than the density of the flakes of the aluminum layer
whereby in step (b), flakes of the base layer float at the surface of the processing liquid while flakes of the aluminum
layer sink at the bottom of the processing liquid. For note, the density of aluminum itself is about 2.71 g/mL and that of
water is 1 mg/mL. In this specific embodiment, the separation of the flakes of the base layer and the flakes of the
aluminum layer from the processing liquid is easier. For example, the flakes of the base layer that tend to float on the
processing liquid can be separated by overflowing the vessel containing the flakes and the processing liquid with more
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processing liquid, thereby causing the flakes of the base layer to spill over the vessel. A net or another suitable means
can then be used to catch the flakes of the base layer. The flakes of the base layer may also be collected, for instance,
by a skimmer. Also, the flakes of the aluminum layer can be separated from the processing liquid by decantation, filtration
or another similar means.

[0090] It should be noted that, in this embodiment, while it is preferred that all of the flakes of the base layer float and
all of the flakes of the aluminum layer sink, it is possible and contemplated in the present invention, that only some or
only most of the flakes do so.

[0091] In embodiments, the method further comprises the step of drying the flakes of the base layer and/or the flakes
of the aluminum layer. This eases handling of the flakes and their further recycling.

[0092] In embodiments, the processing liquid is water or an alcohol-water mixture. It is to be noted that the exact
nature of the processing liquid is not critical as long as it dissolves or disperses the layer of first adhesive. In more specific
embodiments, the processing liquid has a density between that of the flakes of the base layer and that of the flakes of
the aluminum layer to allow the flakes of the base layer to float and the flakes of the aluminum layer to sink. Water is a
suitable processing liquid as it is cheap, plentiful and non-toxic. Adding alcohol to the water, thus forming an alcohol-
water mixture, modifies the density of the liquid and allows better control over the flotation and sinking of the different
flakes and may help dissolving or dispersing the layer of first adhesive. Also, many alcohols are non-toxic and/or common
and/or easy to handle, which makes them very much suitable for use in large quantities.

[0093] In embodiments, the method further comprises recycling the flakes of the base layer and/or the flakes of the
aluminum layer.

[0094] In this method, the substrate, the base layer, the layer of first adhesive, the aluminum layer, and optionally the
aluminum oxide layer, the strips of second adhesive and the outer layer are as defined in respect of the first aspect of
the invention as long as the layer of first adhesive is soluble or dispersible in a processing liquid.

[0095] Herein, "about" followed by a numerical value means this numerical value plus or minus 5%.

[0096] Other objects, advantages and features of the present invention will become more apparent upon reading of
the following non-restrictive description of specific embodiments thereof, given by way of example only with reference
to the accompanying drawings.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0097] The present invention is illustrated in further details by the following non-limiting examples.

GLOSSARY
[0098]
CaCOj Calcium carbonate
Ethanox 330 Antioxidant, available from Albermarle Corporation, Baton Rouge, Louisiana, USA
VS151 black ink Rubber Base Plus®, VS151 Black #10850, oil base black ink, available from Royal
Dutch Printing Ink Factory Van Son, Holland.
FS100 Fountain solution, available from Mylan Group, Travinh, Vietnam.
FX5911X Dynamar™ Polymer Processing Additive, available from Dyneon LLC, Oakdale,
Minnesota, USA.
ExxonMobil™ PP1042 Polypropylene homopolymer, available from Exxon Mobil, USA.
CP-1210T30 Thermoplastic polyvinyl alcohol, available under trade name CP-polymers from
Kuraray America Inc., Houston, Texas, USA.
PEG400 Poly(ethylene glycol) monolaurate having Mn around 400, available from Sigma
Aldrich, Canada.
Thermolak® 7525 Phenolic resin, available from American Dye Source, Baie d’Urfe, Quebec, Canada.
Thermolak® 1020 Near-infrared absorbing phenolic resin, available from American Dye Source, Baie
d’Urfe, Quebec, Canada.
CAP Cellulose acetate phthalate, available under trade name Eastman C-A-P Cellulose
Ester NF from Eastman, Kingsport, Tennessee, USA.
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(continued)

Basic Violet 3 Visible colorant, available from Spectra Colors, Kearny, New Jersey, USA.

P1000S Surfactant Polysiloxane modified with poly(ethylene oxide) pendant group, available from
American Dye Source, Baie d’'Urfe, Quebec, Canada.

Dowanol PM 2-methoxy propanol, available from Dow Chemicals, Ho Chi Minh City, Vietnam.

MEK Methyl ethyl ketone, available from Sapa Industries, Ho Chi Minh City, Vietnam.

WG100 Gum solution, available from Agfa, Belgium.

EXAMPLE 1 - PREPARATION OF AN ALUMINUM-LAMINATED-PLASTIC SUBSTRATE

[0099] Aluminum foil with a thickness around 50 um was degreased, dried in an oven using hot air. It was plasma
treated to enhance adhesion and then fed into a laminating roller.
[0100] The layer of adhesive (thickness around 15 wm) had the following composition:

CP-1210T30 93 parts
PEG400 5 parts
Ethanox 330 2 parts

[0101] The base layer (thickness around 150 pum) had the following composition:

ExxonMobil™ PP1042  67.98 parts

FX5911X 0.02 parts
Ethanox 330 2.00 parts
Calcium carbonate 30.00 parts

[0102] The outer layer (thickness around 60 pm) had the following composition:

ExxonMobil™ PP1042  97.98 parts
FX5911X 0.02 parts
Ethanox 330 2.00 parts

[0103] These layers were co-extruded using a T-die at a temperature between 210 and 260°C using a counter rotation
bi-screw Reifenhauser extruder at a speed of 40 RPM. The three-layer film thus obtained was laminated with aluminum
foil using the laminating roller. This laminated product was then chilled at 45°C on a chiller roll. A uniform aluminum-
laminated-plastic film with good adhesion was obtained.

[0104] The aluminum-laminated-plastic film then underwent an electrolytic process to produce a hydrophilic aluminum
oxide layer on the surface of the aluminum. The surface roughness of this substrate was 0.48 um and its oxide weight
around 2.8 g/m2. The ALP substrate thus produced was ready for coating with a laser sensitive coating.

EXAMPLE 2 - POSITIVE WORKING THERMAL LITHOGRAPHIC OFFSET PRINTING PLATE

[0105] The ALP substrate of Example 1 was coated with a laser sensitive polymeric solution having the following
composition:

Constituents Weight (Kg)

Thermolak® 7525 8.15

Thermolak® 1020 1.00

CAP 0.20
Basic Violet 3 0.25
P1000S 0.40
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(continued)

Constituents Weight (Kg)
Dowanol PM 75.0
Methyl ethyl ketone | 15.0

[0106] The coating solution was filtered through a 0.5 um filter and then coated using a slot-die coating head. The
coated web was then dried at 110°C using hot air to give a coating weight of 1.7 g/m2. The printing plate was cut to
sheet and then stored at room conditions.

[0107] After one week storage, the plate was imaged with a plate-setter (PlateRite 8600S, available from Screen,
Japan) at an energy density 150 mJ/cmZ2. The imaged plate was developed with GSP85 developer (available from Mylan
Group, Travinh, Vietham) at 24°C and with 20 seconds dwell time using a Tung Sung 88 processor (available from Tung
Sung, Malaysia). A clean and high resolution image with 1 to 99% dots was obtained after development. The developed
plate was placed on a Heidelberg Quick Master 46 press using VS151 black ink and FS100 fountain solution (available
from Mylan Group, Vietnam). The plate produced more than 80,000 copies without noticeable deterioration or reduced
resolution of the printed image on the printed sheets.

EXAMPLE 3 - NEGATIVE WORKING THERMAL LITHOGRAPHIC OFFSET PRINTING PLATE

[0108] The substrate of Example 1 was coated with a laser sensitive polymeric solution prepared according to Example
12 of patent publication US2008/0171286, using a wire-wound rod. The coated plate was dried using hot air at 80°C to
obtain a coating weight of 1.0 g/m2. The plate was imaged at 185 mJ/cm?2. The imaged plate was hand-developed with
a WG100 gum solution to give a clean and high resolution image with 1 to 99% dots. The developed plate was placed
on Heidelberg Quick Master 46 press using VS151 black ink and FS100 fountain solution (available from Mylan Group,
Vietnam). The plate produced more than 30,000 copies without noticeable deterioration or reduced resolution of the
printed image.

EXAMPLE 4 - NEGATIVE WORKING THERMAL LITHOGRAPHIC OFFSET PRINTING PLATE WITH OVERCOAT

[0109] The substrate of Example 1 was coated with laser sensitive polymeric solutions prepared according to Examples
6 to 12 of patent publication US2009/0035694, using a wire-wound rod. The coated plate was dried using hot air at 80°C
to obtain a coating weight of 1.0 g/m2. An aqueous polymeric solution was coated over this laser sensitive layer using
a wire-wound and dried using a hot air gun to obtain a coating weight around 0.6 g/m2.

[0110] The plate was imaged at 185 mJ/cm2. The imaged plate was hand-developed with a SP200 developer to give
a clean and high resolution image with 1 to 99% dots. The developed plate was placed on a Heidelberg Quick Master
46 press using VS151 black ink and FS100 fountain solution (available from Mylan Group, Vietnam). The plate produced
more than 30,000 copies without noticeable deterioration or reduced resolution of the printed image.

EXAMPLE 5- RECYCLING OF THE SPENT LITHOGRAPHIC PRINTING PLATES

[0111] About 10 kg of used lithographic printing plates were shredded to form small flakes having an average area
around 1.4 cm?2. The flakes were dispersed in 50 kg of water and stirred with a mechanical stirrer. After about 24 hours,
aluminum flakes had separated themselves from the plastic flakes. Stirring was stopped. The aluminum flakes sank to
the bottom of the water tank, while the plastic flakes floated on the surface of the water. Water was then slowly added
into the water tank, The excess water overflew from the water tank carrying the plastic flakes with it. The plastic flakes
were collected using a metal net. The aluminum flakes were collected by decanting the water tank. They were then air-
dried and so were ready for recycling.

[0112] The present description refers to a number of documents, as listed hereafter:

US 5,324,812;
US 6,103,809;
US 6,124 ,425;

USs 6,177,182;
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US 6,261,740;
US 7,214,468;
Us 7,473,515;
US 2007/0269739;
US 2008/0971286;
USA2009/0035694;
US 2009/0286909;
US 2010/0035183; and

US 2010/0062370.

Claims
1. A lithographic printing plate substrate comprising:

a base layer,

a layer of a first adhesive covering one side of the base layer except for at least two opposite edges thereof, and
an aluminum layer laminated onto the layer of first adhesive and said opposite edges of the base layer, the
aluminum layer thereby being sealed with the base layer at said opposite edges of the base layer.

2. The substrate of claim 1, wherein strips of a second adhesive cover said opposite edges of the base layer and
wherein the aluminium layer is sealed with the base layer at said opposite edges of the base layer through said
strips of second adhesive.

3. The substrate of claim 1 or 2, wherein the first adhesive is soluble or dispersible in water or a water-based solution,
such as a water-alcohol mixture.

4. The substrate of any one of claims 1 to 3, wherein the first adhesive is a thermoplastic resin, preferably a linear
polyvinyl alcohol, a branched polyvinylalcohol, polyethylene oxide, a polyamide, a water-soluble polyester, an acrylic
acid copolymer, a methacrylic acid copolymer, an urethane polymer, an urea polymer, an amide polymer, an ester
polymer or copolymers or a mixture thereof.

5. The substrate of any one of claims 2 to 4, wherein the second adhesive is insoluble and non-dispersible in water
and fountain solutions.

6. The substrate of any one of claims 1 to 5, wherein the base layer is a cellulose-based layer, such as paper, a non-
woven fabric layer, or a plastic layer, such as a solid plastic layer or a plastic foam layer.

7. The substrate of claim 6, wherein the base layer comprises a thermoplastic resin, preferably polystyrene, polyeth-
ylene, polypropylene, polyester, polyamide, polyvinyl chloride, polyetheretherketone, polyimide, polyvinylacetate,
polyalkylacrylate, polyalkylmethacryiate, polylactide, polybutahydroburate, polysuccinamate, a cellulosic polymer,
copolymers thererof, or a mixture thereof.

8. The substrate of claim 6 or 7, wherein the base layer comprises afiller, such as an inorganic filler preferably calcium
carbonate, silica, alumina, titanium oxide, aluminosilicate, zeolite or fiberglass, an organic carbohydrate flour, or an
organic carbohydrate flour,

9. The substrate on any one of claims 1 to 8, wherein the base layer is made of a recyclable material.

10. The substrate of any one of claims 1 to 9, wherein the base layer has a density lower than the density of the aluminum
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layer.
The substrate of any one of claims 1 to 10 further comprising an aluminum oxide layer covering the aluminum layer,
The substrate of any one of claims 1 to 11 further comprising an outer layer covering the other side of the base layer.

The substrate of claim 12, wherein the outer layer comprises a thermoplastic resin, preferably polyethylene, poly-
propylene, polymethylmethacrylate, polyethylene phthalate, polystyrene, polyvinyl chloride, a copolymer thereof or
a mixture thereof.

The substrate of any one of claims 12 to 13, wherein the outer layer comprises a filler, such as an inorganic filler
preferably calcium carbonate, silica, alumina, titanium oxide, aluminosilicate, zeolite or fiberglass, an organic car-
bohydrate flour, or an organic carbohydrate flour.

The substrate on any one of claims 12 to 14, wherein the outer layer is made of a recyclable material.

A method of processing a lithographic printing plate in view of recycling,

the printing plate comprising a substrate comprising a base layer, a layer of first adhesive covering one side of the
base layer except for at least two opposite edges thereof, and an aluminum layer laminated onto the layer of first
adhesive and said opposite edges of the base layer, the aluminum layer thereby forming a seal with the base layer
at said opposite edges of the base layer,

wherein the first adhesive is soluble or dispersible in a processing liquid,

the method comprising:

(a) cutting the printing plate into flakes;

(b) dispersing said flakes into the processing liquid, thereby dissolving or dispersing the layer of first adhesive
in the processing liquid and de-laminating the aluminum layer from the base layer; and

(c) separating the flakes of the base layer and/or the flakes of the aluminum layer from the processing liquid.

The method of claim 16, wherein, in the substrate, strips of a second adhesive cover said opposite edges of the
base layer and wherein the aluminium layer is sealed with the base layer at said opposite edges of the base layer
through said strips of second adhesive.

The method of claim 16 or 17, wherein the base layer has a density lower than the density of the processing liquid
and wherein the processing liquid has a density lower than the density of the aluminum layer whereby in step (b),
flakes of the base layer float at the surface of the processing liquid while flakes of the aluminum layer sink at the
bottom of the processing liquid.

Patentanspriiche

1.

Ein Substrat fir lithographische Druckplatten beinhaltet:

Eine Grundschicht,

eine Schicht des ersten Haftstoffes, der eine Seite der Grundschicht abdeckt, mit Ausnahme von zumindest
zwei von der Grundschicht gegeniberliegenden Kanten,

sowie eine Aluminiumschicht, welche auf die Schicht des ersten Haftstoffes laminiert wurde, sowie auf die
besagten gegeniberliegend Kanten der Grundschicht. Die Aluminiumschicht wird dadurch mit der Grundschicht
bei den besagten gegeniberliegenden Kanten der Grundschicht abgedichtet.

Das Substratim Sinne von Anspruch 1, worin die Streifen des zweiten Haftstoffes die besagten gegeniberliegenden
Kanten der Grundschicht abdecken und worin die Aluminiumschicht mit der Grundschicht bei den besagten gegen-

Uberliegend Kanten der Grundschicht durch die besagten Streifen des zweiten Haftstoffes abgedichtet wird.

Das Substrat im Sinne von Anspruch 1 oder 2, worin der erste Haftstoff in Wasser 10slich oder zerlegbar ist oder
eine wasserbasierende Losung ist, wie die bei einem Wasser-Alkohol-Gemisch.

Das Substrat im Sinne jedes beliebigen Anspruchs 1 bis 3, worin der erste Haftstoff ein thermoplastischer Kunststoff
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ist, vorzugsweise ein linearer Polyvinylalkohol, Polyethylen Oxid, ein blanchierter Polyvinylalkohol, ein Polyamid,
ein wasserldslicher Polyester, ein Acrylsdure-Copolymer, ein Methacrylsaure-Copolymer, ein Urethan-Polymer, ein
Harnstoff-Polymer, ein Amid-Polymer, ein Ester Polymer oder diesbezligliche Copolymere oder ein diesbezlgliches
Gemisch.

Das Substrat im Sinne jedes beliebigen Anspruchs 2 bis 4, worin der zweite Haftstoff in Wasser- und Wischwas-
serldésungen unldslich und nicht zerlegbar ist.

Das Substrat im Sinne jedes beliebigen Anspruchs 1 bis 5 und worin die Grundschicht eine Schicht aus Zellulose
ist, wie z.B. bei Papier, bei einer Vliesstoff-Gewebeschicht oder einer Schicht aus Kunststoff, wie bei einer soliden
Kunststoffschicht oder einer Schicht aus Schaumstoff.

Das Substrat im Sinne von Anspruch 6 und worin die Grundschicht einen thermoplastischen Kunststoff beinhaltet,
vorzugsweise Styropor, Polyethylen, Polypropylen, Polyester, Polyamide, Polyvinylchlorid, Polyetheretherketone
Polyamide, Polyvinylazetat, Polyalkyl-Acrylat, Polyalkyl-Methacrylate, Polylactide, Polybuten-Hydro-Urate, Polysuc-
cinate, ein zellulosisches Polymer, diesbezigliche Copolymere oder ein diesbezligliches Gemisch.

Das Substrat im Sinne von Anspruch 6 oder 7, worin die Grundschicht einen Fullstoff beinhaltet, wie z.B. einen
anorganischen Fllstoff, vorzugsweise Kalziumkarbonat, Silizium, Aluminium, Titanoxid, Alumosilikate, Zeolith oder
Glasfaser, eine organische Kohlenhydratstarke oder eine organische Kohlenhydratstarke.

Das Substrat im Sinne jedes beliebigen Anspruchs 1 bis 8 und worin die Grundschicht von wiederverwertbarem
Material hergestellt wurde.

Das Substrat im Sinne jedes beliebigen Anspruchs 1 bis 9, worin die Dichtigkeit der Grundschicht niedriger ist als
die Dichte der Aluminiumschicht.

Das Substratim Sinne jedes beliebigen Anspruchs 1 bis 10 beinhaltet des Weiteren eine Schicht aus Aluminiumoxide,
welche die Aluminiumschicht abdeckt.

Das Substrat im Sinne jedes beliebigen Anspruchs 1 bis 11 beinhaltet des Weiteren eine AulRenschicht, welche die
andere Seite der Grundschicht abdeckt.

Das Substrat im Sinne des Anspruchs 12, worin die AuRenschicht einen thermoplastischen Kunststoff beinhaltet,
vorzugsweise Polyethylen, Polypropylen, Polymethyl-Methacrylate, Polyethylen, Phthalate, Styropor, Polyvinylchlo-
rid, ein diesbezligliches Copolymer oder ein diesbezlgliches Gemisch.

Das Substrat im Sinne jedes beliebigen Anspruchs 12 bis 13, worin die AuRenschicht einen Fiillstoff beinhaltet, wie
z.B. einen anorganischen Flillstoff, vorzugsweise Kalziumkarbonat, Silizium, Aluminium, Titanoxid, Alumosilikate,
Zeolith oder Glasfaser, eine organische Kohlenhydratstéarke oder eine organische Kohlenhydratstarke.

Das Substrat im Sinne jedes beliebigen Anspruchs 12 bis 14, worin die AulRenschicht von wiederverwertbarem
Material hergestellt wurde.

Eine Methode der Bearbeitung einer lithographischen Druckplatte unter Beriicksichtigung der Wiedergewinnung,
die Druckplatte beinhaltet ein Substrat, das eine Grundschicht beinhaltet und eine Schicht des ersten Haftstoffes,
der eine Seite der Grundschicht abdeckt, aulRer den zumindest zwei gegeniberliegend Kanten der Grundschicht
mit einer Aluminiumschicht, die auf die Schicht des ersten Haftstoffes und auf die besagten gegeniiberliegenden
Kantender Grundschichtlaminiert wurde, dadurch bildet die Aluminiumschicht mitder Grundschicht beiden besagten
gegeniberliegend Kanten der Grundschicht eine Abdichtung,

worin der erste Haftstoff in der Behandlungsflissigkeit [0slich oder zerlegbar ist,

die Methode beinhaltet:

(a) das Zuschneiden der Druckplatte in Lamellen;

(b) die feine Verteilung der besagten Lamellen in der Behandlungsflissigkeit, um dadurch die Schicht des ersten
Haftstoffes in der Behandlungsflissigkeit aufzulésen oder fein zu verteilen, um die Aluminiumschicht von der
Grundschicht zu delaminieren; und

(c) das Trennen der Lamellen von der Grundschicht und /oder der Lamellen von der Aluminiumschicht durch
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die Behandlungsflissigkeit.

Die Methode im Sinne des Anspruchs 16, worin, inden Substraten die Streifen eines zweiten Haftstoffes die besagten
gegeniberliegenden Kanten der Grundschicht abdecken und wobei die Aluminiumschicht mit der Grundschicht,
beiden besagten gegeniiberliegenden Kanten der Grundschicht, durch die besagten Streifen des zweiten Haftstoffes
abgedichtet wird.

Die Methode im Sinne des Anspruchs 16 oder 17

worin die Grundschicht eine Dichtigkeit hat, die niedriger ist als die Dichte der Flussigkeit und worin die Behand-
lungsflissigkeit eine Dichtigkeit hat, die niedriger ist als die Dichte der Aluminiumschicht, wodurch bei Schritt (b),
die Lamellen der Grundschicht auf der Oberflache der Behandlungsflissigkeit schwimmen, wahrend die Lamellen
der Aluminiumschicht auf den Boden der Behandlungsflissigkeit absinken.

Revendications

1.

Substrat de plaque d’impression lithographique comprenant :

une couche de base,

une couche d’un premier adhésif recouvrant un cété de la couche de base, a 'exception d’au moins deux bords
opposés de celle-ci, et

une couche d’aluminium stratifiée sur la couche de premier adhésif et lesdits bords opposés de la couche de
base, la couche d’aluminium étant ainsi hermétiquement scellée a la couche de base au niveau desdits bords
opposés de la couche de base.

Substrat selon larevendication 1, danslequel des bandelettes d’un second adhésif recouvrent lesdits bords opposés
de la couche de base et dans lequel la couche d’aluminium est ainsi hermétiquement scellée a la couche de base
au niveau desdits bords opposés de la couche de base par I'intermédiaire desdites bandelettes du second adhésif.

Substrat selon la revendication 1 ou 2, dans lequel le premier adhésif est soluble ou miscible dans I'eau ou une
solution a base d’eau, telle qu’un mélange eau-alcool.

Substrat selon 'une quelconque des revendications 1 a 3, dans lequel le premier adhésif est une résine thermo-
plastique, de préférence un polyalcool de vinyle a structure linéaire, un polyalcool de vinyle a structure ramifiée, un
oxyde de polyéthyléne, un polyamide, un polyester soluble dans 'eau, un copolymére d’acide acrylique, un copo-
lymére d’acide méthacrylique, un polymeére d’uréthane, un polymeére d’urée, un polymére d’amide, un polymere
d’ester ou des copolyméres ou un mélange de ceux-ci.

Substrat selon 'une quelconque des revendications 2 a 4, dans lequel le second adhésif est insoluble et non-miscible
dans 'eau et les solutions de mouillage.

Substrat selon 'une quelconque des revendications 1 a 5, dans lequel la couche de base est une couche a base
de cellulose, telle que le papier, une couche de tissu non tissé, ou une couche de plastique, telle qu’une couche de
plastique solide, ou une couche de mousse de plastique.

Substrat selon larevendication 6, danslequella couche de base comprend une résine thermoplastique, de préférence
un polystyréne, un polyéthyléne, un polypropyléne, un polyester, un polyamide, un polychlorure de vinyle, une
polyétheréthercétone, un polyimide, un polyacétate de vinyle, un polyacétate d’alkyle, un polyméthacrylate d’alkyle,
un polyactide, un polybutahydroburate, un polysuccinamate, un polymeére cellulosique, des copolymeéres de ceux-
ci ou un mélange de ceux-ci.

Substrat selon la revendication 6 ou 7, dans lequel la couche de base comprend une charge de remplissage, telle
gu’une charge inorganique de préférence de carbonate de calcium, de silice, d’alumine, d’oxyde de titane, d’alumi-
nosilicate, de zéolite ou de fibre de verre, une farine d’hydrate de carbone organique, ou une farine d’hydrate de
carbone organique.

Substrat selon I'une quelconque des revendications 1 a 8, dans lequel la couche de base est composée d’un
matériau recyclable.
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Substrat selon 'une quelconque des revendications 1 a 9, dans lequel la couche de base a une densité inférieure
a la densité de la couche d’aluminium.

Substrat selon 'une quelconque des revendications 1 & 10, comprenant en outre une couche d’oxyde d’aluminium
recouvrant la couche d’aluminium.

Substrat selon 'une quelconque des revendications 1 a 11 comprenant en outre une couche extérieure recouvrant
'autre coté de la couche de base.

Substrat selon la revendication 12, dans lequel la couche extérieure comprend une résine thermoplastique, de
préférence un polyéthyléne, un polypropyléne, un polyméthacrylate de méthyle, un polyéthylénephthalate, un po-
lystyréne, un polychlorure de vinyle, un copolymere de ceux-ci ou un mélange de ceux-ci.

Substrat selon 'une quelconque des revendications 12 a 13, dans lequel la couche extérieure comprend une charge
deremplissage, telle qu’une charge inorganique de préférence de carbonate de calcium, de silice, d’alumine, d’oxyde
de titane, d’aluminosilicate, de zéolite ou de fibre de verre, une farine d’hydrate de carbone organique, ou une farine
d’hydrate de carbone organique.

Substrat selon 'une quelconque des revendications 12 a 14, dans lequel la couche extérieure est composée d’un
matériau recyclable.

Procédé de traitement d’'une plaque d’impression lithographique, aux fins de recyclage,

ladite plaque d’impression comprenant un substrat comprenant une couche de base, une couche d’un premier
adhésif recouvrant un coté de la couche de base, a I'exception d’au moins deux bords opposés de celle-ci, et une
couche d’aluminium stratifiée sur la couche de premier adhésif et lesdits bords opposés de la couche de base, la
couche d’aluminium étant ainsi hermétiquement scellée a la couche de base au niveau desdits bords opposés de
la couche de base,

dans lequel le premier adhésif est soluble ou miscible dans un liquide de fonte,

le procédé comprenant :

(a) la découpe de la plaque d'impression en paillettes ;

(b) la dispersion desdites paillettes dans le liquide de fonte, ce qui dissout ou disperse ainsila couche de premier
adhésif dans le liquide de fonte et décolle la couche d’aluminium de la couche de base ; et

(c) la séparation des paillettes de la couche de base et/ou les paillettes de la couche d’aluminium du liquide de
fonte.

Procédé selon la revendication 16, dans lequel, dans le substrat, des bandelettes d’'un second adhésif recouvrent
lesdits bords opposés de la couche de base et dans lequel la couche d’aluminium est hermétiquement scellée a la
couche de base au niveau desdits bords opposés de la couche de base par 'intermédiaire desdites bandelettes du
second adhésif.

Procédé selon la revendication 16 ou 17, dans lequel la couche de base a une densité inférieure a la densité du
liquide de fonte et dans lequel le liquide de fonte a une densité inférieure a la densité de la couche d’aluminium,
grace a quoi, au cours de I'étape (b), des paillettes de la couche de base flottent a la surface du liquide de fonte
alors que des palillettes de la couche d’aluminium coulent au fond du liquide de fonte.
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