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Description

Field of the Invention

[0001] The present invention relates to a pasting paper for use in a lead-acid battery, the use of the pasting paper in
a lead-acid battery, a lead plate comprising the pasting paper, a method of preparing the lead plate and a lead-acid
battery assembly comprising the lead plate.

Background of the Invention

[0002] Lead-acid batteries typically contain lead plates that are prepared by applying a lead paste to a metal grid and
then drying the thus obtained plates. In order to absorb humidity from the lead paste and in order to ensure that the
paste remains on the grid during the production process, a pasting paper is typically used as a support material. This
paper is put under the grid and above the lead paste when the lead paste is laid down on the grid. The thereby finished
lead plate is cut into appropriate sizes and dried and cured in ovens. Typically, a separator is inserted between two lead
plates, thereby separating the plates in order to prevent a short-circuit between the plates during use in a lead-acid
battery. This assembly can be placed into a cell of a battery thermoplastic container. The thermoplastic container is filled
with sulphuric acid serving as an electrolyte and the battery thermoplastic container is closed with a cover.
[0003] Conventional pasting paper is made of natural fibres that will be disintegrated over time by the sulphuric acid.
This leads to the formation of a gap between the lead plates or the lead plate and the separator (if present) that might
cause erosion of the lead plate, in particular due to friction, thereby gradually deteriorating the performance of the battery.
[0004] Lead-acid batteries are typically used in vehicles as starter batteries. The automotive industry needs batteries
with high life cycles due to the increased production of cars with environmental-friendly technology. Accordingly, there
is a strong demand for higher life-cycle batteries. In particular, new technologies such as the "start and stop" technology,
developed in order to save energy and to reduce the carbon dioxide emission, leads to an increased load for the lead-
acid batteries because of the higher number of cycles of charge and discharge. Some of the cars having this new
technology are still using conventional lead-acid batteries. Besides the conventional lead-acid batteries, absorptive glass
mat (AGM) type batteries are known wherein the sulphuric acid electrolyte is immobilized between the lead plates. These
AGM batteries have a better life cycle due to the pressure between separator and plate.
[0005] The life-cycle performances of floated lead-acid batteries are reduced because of the erosion of lead during
the use. The erosion is in particular caused by friction and chemical reactions between the lead plates and the high
temperature reached in the environment of the engine. Bad road conditions further decrease the life cycle of floated
lead-acid batteries.
[0006] Conventional pasting paper used for lead-acid batteries are made of natural fibres that are dissolved in the
sulphuric acid electrolyte. Because of this dissolution, conventional pasting paper has got no function in the battery itself.
[0007] US 2009/0148760 A1 discloses a multilayer composite sheet for use in a lead-acid battery which includes a)
a base layer including paper or a glass fiber mat, b) a layer of polymeric nanofibers bonded with discrete adhesive
particles to a first surface of the base layer, and c) a scrim layer bonded with discrete adhesive particles to a surface of
the layer of nanofibers opposite the base layer.
[0008] US 4,363,856 discloses a battery separator material which is folded to form an envelope and which is heat
sealed along at least two opposing edges thereof to form a battery separator. The separator material is comprised of
discrete polyolefin pulp fibers in a sufficient amount to heat seal the separator along its edges. The fibers are bound by
an organic polymeric binder.
[0009] JP 2004 127578 A discloses a separator for lead batteries, wherein the separator mainly comprises organic
fibers, glass fibers and an inorganic powder. More specifically, the separator comprises from 10 to 25 mass% of a
monofilament synthetic resin, from 5 to 20 mass% of a pulp-like organic fiber, from 2 to 15 mass% of a heatsealing
bicomponent fiber, from 15 to 35 mass% of an inorganic powder, with the remainder being glass fiber.
[0010] GB 1 395 685 A discloses a laminated electrode for use in lightweight lead-acid batteries, the electrode containing
three plies, the centre ply being an electrically conductive sheet and the other two plies each being a porous, compressed
and heated composite sheet comprising a homogeneous mixture of fibers and active powder material comprising metallic
lead or a lead composition, the fibers being from 90% to 100% synthetic fibers, the remainder, if any, being natural fibers.

Object of the Invention

[0011] The object of the present invention is to provide a pasting paper by use of which the erosion of the lead plate
in a lead-acid battery can be reduced, thereby improving the life cycle of batteries while maintaining the standard function
of the pasting paper to absorb humidity from the lead paste and to ensure that the paste remains on the grid during the
production process and additionally during the life time in the battery.
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Summary of the Invention

[0012] The present invention relates to a pasting paper for use in a lead-acid battery, comprising natural fibres and
heat-sealable fibres, wherein said natural fibres are contained in an amount of from 25 to 80 wt.-% based on the weight
of the pasting paper and said heat-sealable fibres are contained in an amount of from 20 to 75 wt.-% based on the weight
of the pasting paper.
[0013] The present inventors have found that a pasting paper comprising natural fibres and heat-sealable fibres solves
the above object in that when the pasting paper is brought into contact with sulphuric acid, the natural fibres are disin-
tegrated over time whereas a net of synthetic heat-sealed fibres remains, which maintains the paste on the grid and
prevents the formation of a gap thereby reducing the friction and limiting erosion of the lead plate. Furthermore, in an
AGM battery, the remaining net of synthetic heat-sealed fibres helps to maintain the compression between the lead
plates, thereby also reducing the friction between the plates and limiting erosion. As a consequence, the life cycle of
conventional lead-acid batteries as well as of AGM batteries can be improved by using the pasting paper according to
the present invention.
[0014] Accordingly, the present invention further relates to the use of a pasting paper according to the present invention
in a lead-acid battery, for instance a conventional lead-acid battery or an AGM battery.
[0015] Furthermore, the present invention relates to a lead plate, comprising a metal grid coated with a lead paste
contacting a pasting paper according to the present invention.
[0016] In addition, the present invention relates to a method of preparing a lead plate, comprising the steps of

(i) applying a lead paste to a metal grid to thereby obtain a metal grid coated with the lead paste,
(ii) applying a pasting paper according to the present invention to the coated grid to thereby obtain a pasted coated grid,
(iii) optionally cutting the pasted coated grid into an appropriate size, and
(iv) drying the pasted coated grid to thereby obtain the lead plate.

[0017] Moreover, the present invention relates to a lead-acid battery assembly, comprising at least two lead plates of
which at least one lead plate is a lead plate according to the present invention and optionally at least one separator.

Brief Description of the Drawings

[0018]

Figure 1 is a schematic diagram of equipment suitable for manufacturing the pasting paper according to the present
invention.

Figure 2 is a schematic diagram of equipment suitable for manufacturing a lead plate according to the present
invention.

Figure 3 depicts photographs of a pasting paper according to the present invention wherein the upper photograph
shows the pasting paper according to the present invention having natural and synthetic fibres before treatment
with sulphuric acid and the lower photograph shows the same pasting paper after treatment with sulphuric acid
(60%) where only the synthetic fibre net remained.

Detailed Description of the Invention

[0019] Hereinafter, details of the present invention and other features and advantages thereof will be described.
However, the present invention is not limited to the following specific descriptions and embodiments, but they are rather
for illustrative purposes only.
[0020] The present invention provides a pasting paper for use in a lead-acid battery, comprising natural fibres and
heat-sealable fibres. The pasting paper according to the invention typically has the form of a sheet. The fibres of the
pasting paper form a net, in particular the natural fibres may form a net with each other and the heat-sealable fibres may
form a net with each other and the natural fibres may form a net with the heat-sealable fibres.
[0021] In a preferred embodiment, the heat-sealable fibres and the natural fibres are comprised in one single layer.
In other words, the pasting paper preferably comprises one single layer wherein the heat-sealable fibres and the natural
fibres are comprised. Thereby, the formation of the net, as described above, can be easily attained and the advantageous
effects of the present invention are even further pronounced.
[0022] Depending on the manufacturing process, which will be described in detail below, the pasting paper according
to the present invention may comprise one or more plies, preferably one, two or three plies, wherein each ply independently
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from each other comprises heat-sealable fibres and/or natural fibres. Two, three or more of these plies may have the
same composition.
[0023] The expression "comprising", as used herein, includes not only the meaning of "comprising" but also encom-
passes "consisting essentially of" and "consisting of".
[0024] The natural fibres according to the invention are preferably cellulosic fibres. Suitable natural fibres for the
purposes of the invention include natural fibres known in the art, such as hemp, manila, jute, sisal, rayon, abaca and
others, and also include soft wood pulp and hard wood pulp. It is also possible to use mixtures of the above natural fibres.
[0025] The natural fibres are contained in an amount of 25 to 80 wt%, preferably from 30 to 70 wt%, more preferably
from 35 to 60 wt%, still more preferably from 40 to 50 wt% and most preferably from 42 to 48 wt%, based on the weight
of the pasting paper. If the amount of the natural fibres is less than 20 wt%, based on the weight of the pasting paper,
the function of the pasting paper to absorb humidity from the lead paste might be impaired. If the amount of natural fibres
is more than 80 wt%, based on the weight of the pasting paper, the formation of a synthetic sealed net to be remained
in the presence of sulphuric acid is difficult to achieve, in particular to maintain the paste on the lead plates and to reduce
friction.
[0026] The heat-sealable fibres, also called herein thermoplastic fibres or synthetic fibres, are fibres that at least partly
melt when heated and at least partly fuse with each other and/or with the natural fibres upon resolidifying to thereby
form a sealed net. The materials of the heat-sealable fibres suitable for use in the present invention are not particularly
limited as long as the heat-sealable fibres are resistant to acid. As used herein, "resistant to acid" denotes that the fibres
do not disintegrate in sulphuric acid having a concentration of 27 to 38% (v/v). Preferred materials for the heat-sealable
fibres according to the present invention include polyethylene (PE), polypropylene (PP) and polyester, such as polyeth-
ylene terephthalate (PET) and poly(lactic acid) (PLA). It is also possible to use mixtures of the above heat-sealable fibres.
[0027] In a preferred embodiment, the heat-sealable fibres comprise bicomponent fibres, preferably bicomponent
fibres of the sheath-core type. Bicomponent fibres are composed of two sorts of polymers having different physical
and/or chemical characteristics, in particular different melting characteristics. A bicomponent fibre of the sheath-core
type typically has a core of a higher melting point component and a sheath of a lower melting point component. Examples
of bicomponent fibres, suitable for use in the present invention, include PET/PET fibres, PE/PP fibres and PLA/PLA
fibres. It is also possible to use mixtures of the above heat-sealable bicomponent fibres as well as mixtures of bicomponent
and monocomponent heat-sealable fibres.
[0028] The heat-sealable fibres are contained in an amount of from 20 to 75 wt%, preferably from 30 to 70 wt%, more
preferably from 40 to 65 wt%, still more preferably from 50 to 60 wt% and most preferably from 52 to 58 wt%, based on
the weight of the pasting paper. If the amount of the heat-sealable fibres is less than 20 wt%, based on the weight of
the pasting paper, the formation of a synthetic sealed net to be remained in the presence of sulphuric acid is difficult to
achieve, in particular to maintain the paste on the lead plates and the reduction of friction. If the amount of heat-sealable
fibres is more than 80 wt%, based on the weight of the pasting paper, the synthetic sealed net, remained in the presence
of sulphuric acid, might become too dense and might thereby impair the functioning of a battery during charging and
discharging.
[0029] The pasting paper according to the invention preferably has a grammage of from 9 to 50 g/m2, more preferably
from 15 to 40 g/m2, still more preferably from 20 to 35 g/m2 and most preferably from 25 to 30 g/m2.
[0030] The length and the coarseness of the natural fibres are not particularly limited. Typically, the natural fibres have
a length of less than 35 mm, preferably from 1 to 15 mm, more preferably from 1 to 5 mm and most preferably from 1
to 4 mm. Typically, the natural fibres have a coarseness of from 40 to 400 mg/kg, preferably from 45 to 300 mg/km,
more preferably from 50 to 280 mg/km and most preferably from 60 to 250 mg/km.
[0031] The coarseness of a fibre is defined as the weight per unit length of the fibre.
[0032] The synthetic fibres suitable for use in the present invention typically have a length of less than 25 mm, preferably
from 2 to 15 mm, more preferably from 4 to 10 mm and most preferably 5 mm. The heat-sealable fibres suitable for use
in the present invention typically have a coarseness of from 1 to 5 dtex, preferably from 1.5 to 3 dtex, more preferably
from 2 to 2.5 dtex and most preferably 2.2 dtex.
[0033] In view of its functions as a pasting paper, the pasting paper according to the present invention must be able
to absorb humidity from the paste. This characteristic provides a good adhesion to the paste in wet and dried state. The
pasting paper provides a sufficient VTR (vapour transmission rate) and air permeability to allow the vapour/humidity and
air going through the web in the oven and curing chamber.
[0034] The pasting paper according to the present invention may further comprise a wet-strength agent. A wet-strength
agent is an agent that improves the tensile strength of the paper in wet condition. Suitable examples of the wet-strength
agent include a polyamine-polyamide-epichlorohydrine resin and a melamine-formaldehyde resin or an isocyanate. It
is also possible to use mixtures of the above wet-strength agents.
[0035] A polyamine-polyamide-epichlorohydrine resin is usually not used as a wet-strength agent in conventional
pasting paper because of an undesired release of halogen containing compounds, in particular chloride ions, into the
electrolyte. However, the present inventors have found that the pasting paper according to the present invention com-
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prising a polyamine-polyamide-epichlorohydrine resin as a wet-strength agent does not suffer from this disadvantage
of conventional pasting paper, and in view of its excellent properties as a wet-strength agent, a polyamine-polyamide-
epichlorohydrine resin is therefore preferred according to the present invention.
[0036] The pasting paper according to the present invention can be prepared by a conventional paper-making process
using a paper machine, preferably an inclined wire paper machine.
[0037] Figure 1 shows a schematic diagram of an equipment suitable for manufacturing the pasting paper according
to the invention. First, a suspension (ply) "A" is formed from natural fibres and water. In addition, a suspension (ply) "B"
is prepared from heat-sealable synthetic fibres and natural fibres and water. The two suspensions (plies) A and B are
fed from the respective vessels (3 and 4) via the head box to the paper machine. It essentially possesses a circulating
wire (5) that travels across a number of dewatering chambers (6, 7 and 8). The two suspensions (plies) A and B are
passed onto the wire (5), either simultaneously or consecutively thereby forming a pasting paper with two plies. While
the wire travels across the dewatering chambers (6, 7 and 8), the suspensions (plies) are dewatered and the fibres are
laid down on the wire. In the case of a consecutive passing of the two suspensions (plies) A and B onto the wire, as a
result of the dewatering operation, the two dewatered fibre suspensions (plies) come to partially interpenetrate each
other. The resultant formed material (9), composed of natural fibres and heat-sealable fibres, is then taken off the wire
and sent to a drying operation. This drying operation can be effected in various ways such as by contact drying or
through-air drying or a combination of both. In Figure 1, three drying cylinders (10) are shown, via which the formed
paper web is contact-dried. The heating of the dry fibrous material causes the heat-sealable fibres to partly melt. After
the paper is dry, the web is heated to a certain temperature which forces the synthetic fibres to melt to a certain level.
After having passed the drying section and the melting section (spooner), the thermoplastic fibres resolidify and thereby
at least partially form a bond with the natural fibres and the resulting pasting paper is wound up on a roll (11).
[0038] A suitable method of preparing the pasting paper according to the present invention is described in US
2004/0129632 A1.
[0039] The pasting paper according to the present invention is preferably used in a lead-acid battery including a
conventional lead-acid battery and an AGM battery, such as a starter battery for vehicles. In particular, the pasting paper
according to the invention is used to support a lead paste, i.e. as a pasting paper. The pasting paper according to the
present invention typically does not act as a separator between the lead plates.
[0040] The present invention further relates to a method of preparing a lead plate, comprising the steps of

(i) applying a lead paste to a metal grid to thereby obtain a metal grid coated with the lead paste,
(ii) applying a pasting paper according to the invention to the coated grid to thereby obtain a pasted (i.e. laminated)
coated grid,
(iii) optionally cutting the pasted coated grid into an appropriate size, and
(iv) drying the pasted coated grid to thereby obtain the lead plate.

[0041] It is preferred that prior to the above step (i), a pasting paper according to the invention is placed underneath
the metal grid. Thereby, the effect of absorbing humidity from the lead paste and the effect of ensuring that the paste
remains on the grid during the production process can be further improved.
[0042] The above drying step (iv) preferably comprises a partial drying step and subsequently a curing and drying
step of the lead plates in a curing chamber. In the partial drying step, typically only the surface of the lead paste is dried
and in the curing and drying step, typically chemical reactions take place so that the lead paste is hardened.
[0043] The metal grid, suitable for use in the present invention, is not particularly limited and any metal grid customary
in the field of lead-acid batteries can be used. The metal grid is preferably a continuous metal grid. Examples of the
material of the metal grid include lead and lead alloys.
[0044] The lead paste, suitable for use in the present invention, is not particularly limited and any lead paste customary
in the field of lead-acid batteries can be used. The lead paste typically contains metallic lead or lead(IV) oxide.
[0045] An exemplary method of preparing a lead plate according to the present invention is shown in Figure 2. A
bottom pasting paper (22) is placed underneath a metal grid (21) before a lead paste (23) is pasted (applied) onto and
into the metal grid so that a metal grid coated with the lead paste is obtained. In the step (24), the pasting paper according
to the present invention is applied to the coated metal grid from above, so that a pasted coated grid is obtained, with
the web on the top and the bottom side. Subsequently, the pasted coated grid is typically pressed, for instance by means
of rollers (25). Next, the pasted coated grid is typically cut (26) into an appropriate size, suitable for being placed in a
lead-acid battery container. In the next step, the (cut) pasted coated grid is partly dried in an oven, such as a flash oven
(27), and afterwards typically stacked (28) onto pallets. The temperature and the residence time in the oven can be
readily adjusted by a person skilled in the art in a manner customary to the production of conventional lead plates. The
pallets are transported into the curing chamber. In the curing chamber, final chemical reactions take place, before the
plates are finally dried - still in the curing chamber. The temperature and the humidity in the curing chamber can be
readily adjusted by a person skilled in the art in a manner customary to the production of conventional lead plates.
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[0046] A lead plate according to the present invention typically comprises a metal grid coated with a lead paste,
contacting a pasting paper according to the present invention and is typically obtainable by the method for preparing a
lead plate according to the present invention.
[0047] The lead-acid battery assembly according to the present invention comprises at least two lead plates of which
at least one lead plate is a lead plate according to the present invention and optionally at least one separator. In the
case of a conventional lead-acid battery, a separator is necessary in order to prevent a short-circuit between the plates
during use. The separator, suitable for use in the present invention, is not particularly limited and any separator customary
in the field of lead-acid batteries can be used. Typical examples of the material of the separator include a glass fibre
mat, rubber, polyethylene and polyvinyl chloride.
[0048] The lead-acid battery assembly is typically in a form that enables it to be placed into a cell of a battery container.
One multi plates cell element comprises positive plates, negative plates and separators. This multi plates cell element
is placed in a thermoplastic container. Six of these multi plates cell elements connected in series form a 12V battery.
[0049] The thermoplastic container is then typically filled with an electrolyte of approximately 27 to 38% (v/v) sulphuric
acid. After addition of the sulphuric acid, according to the present invention the natural fibres will be dissolved and the
heat-sealable fibres remain so that the synthetic sealed net maintains the lead paste on the grid and limits the erosion
and reduces the friction.
[0050] Example of the pasting paper according to the present invention:

Natural fibres: soft wood pulp (approx. 44 wt.-%)
Heat-sealable fibres: bicomponent fibres PET/PET (2.2 dtex/5 mm) (approx. 56 wt.-%)
Wet-strength agent: polyamine-polyamide-epichlorohydrine resin (approx. 1 wt.-% in the finished paper)

Comparative Example (conventional pasting paper):

[0051]

Natural fibres: soft wood pulp (100 wt.-%)
Wet-strength agent: melamine-formaldehyde resin (approx. 1 wt.-% in the finished paper)

[0052] The pasting paper according to the present invention (Example) and the conventional pasting paper (Compar-
ative Example) were placed in sulphuric acid (concentration: 60% (v/v)). After one day at 60°C, the conventional pasting
paper is completely dissolved whereas from the pasting paper according to the present invention, the synthetic fibre net
remained.
[0053] The test results of physical data are shown in the following table:

[0054] The upper part of Figure 3 shows the pasting paper of the Example according to the present invention. The
fibres were coloured with a reagent so that the natural fibres are stained in blue and the synthetic fibres are stained in

Comp. Example Example

Type of fibers Cellulose *1 Cellulose/synthetic *1 synthetic *2

Grammage g/m2 12.5 28 15

Thickness mm 45 92 66

Dry Tensile strength MD *3 N/15mm 12 16 3.5

Wet tensile strength MD *4 N/15mm 5 6.5 3

Air permeability *5 1/m2s 1800 1200 1200

Capillary rise MD *6 mm/ 10min 47 106 0

Capillary rise MD *6 mm/30s 15 25 0

*1 Before treatment with sulphuric acid (60 %)
*2 After treatment with sulphuric acid (60 %) (1 day / 60°C)
*3 determined in accordance with ISO 1924-2
*4 determined in accordance with ISO 3781
*5 determined in accordance with DIN 53 887
*6 determined in accordance with ISO 8787
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red. After treatment with sulphuric acid of 60% for one day at 60°C only the synthetic fibre net remained, as shown in
the lower part of Figure 3.

Claims

1. A pasting paper for use in a lead-acid battery, comprising natural fibres and heat-sealable fibres,
wherein said natural fibres are contained in an amount of from 25 to 80 wt.-% based on the weight of the pasting
paper and said heat-sealable fibres are contained in an amount of from 20 to 75 wt.-% based on the weight of the
pasting paper.

2. The pasting paper according to claim 1, wherein said natural fibres and said heat-sealable fibres are comprised in
one single layer.

3. The pasting paper according to claim 1 or 2, comprising one, two or more plies, each ply comprising heat-sealable
fibres and/or natural fibres.

4. The pasting paper according to any one of the preceding claims, wherein said heat-sealable fibres comprise bicom-
ponent fibres.

5. The pasting paper according to any one of the preceding claims, wherein the grammage of the pasting paper is of
from 9 to 50 g/m2.

6. The pasting paper according to any one of the preceding claims, further comprising a wet-strength agent.

7. Use of a pasting paper according to any one of claims 1 to 6 in a lead-acid battery.

8. The use according to claim 7, wherein the pasting paper is used to support a lead paste.

9. A lead plate, comprising a metal grid coated with a lead paste contacting a pasting paper as defined in any one of
claims 1 to 6.

10. A method of preparing a lead plate, comprising the steps of

(i) applying a lead paste to a metal grid to thereby obtain a metal grid coated with said lead paste,
(ii) applying a pasting paper as defined in any one of claims 1 to 6 to said coated grid to thereby obtain a pasted
coated grid,
(iii) optionally cutting said pasted coated grid into an appropriate size, and
(iv) drying the pasted coated grid to thereby obtain the lead plate.

11. A lead-acid battery assembly, comprising at least two lead plates of which at least one lead plate is a lead plate
according to claim 9 and optionally at least one separator.

12. The lead-acid battery assembly according to claim 11, wherein after addition of sulphuric acid said natural fibres
are dissolved and said heat-sealable fibres remain.

Patentansprüche

1. Pastierpapier zur Verwendung in einer Bleibatterie, wobei das Pastierpapier natürliche Fasern und heißsiegelfähige
Fasern umfasst,
wobei die natürlichen Fasern in einer Menge von 25 bis 80 Gew.-%, bezogen auf das Gewicht des Pastierpapiers,
enthalten sind und die heißsiegelfähigen Fasern in einer Menge von 20 bis 75 Gew.-%, bezogen auf das Gewicht
des Pastierpapiers, enthalten sind.

2. Pastierpapier nach Anspruch 1, wobei die natürlichen Fasern und die heißsiegelfähigen Fasern in einer einzigen
Schicht enthalten sind.
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3. Pastierpapier nach Anspruch 1 oder 2, wobei das Pastierpapier eine, zwei oder mehr Lagen umfasst, wobei jede
Lage heißsiegelfähige Fasern und/oder natürliche Fasern umfasst.

4. Pastierpapier nach einem der vorhergehenden Ansprüche, wobei die heißsiegelfähigen Fasern Bikomponentenfa-
sern umfassen.

5. Pastierpapier nach einem der vorhergehenden Ansprüche, wobei das Flächengewicht des Pastierpapiers 9 bis 50
g/m2 beträgt.

6. Pastierpapier nach einem der vorhergehenden Ansprüche, wobei das Pastierpapier ferner ein Nassfestmittel um-
fasst.

7. Verwendung eines Pastierpapiers nach einem der Ansprüche 1 bis 6 in einer Bleibatterie.

8. Verwendung nach Anspruch 7, wobei das Pastierpapier zum Stützen einer Bleipaste verwendet wird.

9. Bleiplatte, umfassend ein Metallgitter, das mit einer Bleipaste beschichtet ist, die in Kontakt mit einem Pastierpapier
ist, wie es in einem der Ansprüche 1 bis 6 definiert ist.

10. Verfahren zur Herstellung einer Bleiplatte, wobei das Verfahren die folgenden Schritte umfasst:

(i) Auftragen einer Bleipaste auf ein Metallgitter, um dadurch ein mit der Bleipaste beschichtetes Metallgitter zu
erhalten,
(ii) Auftragen eines Pastierpapiers, wie es in einem der Ansprüche 1 bis 6 definiert ist, auf das beschichtete
Gitter, um dadurch ein pastiertes beschichtetes Metallgitter zu erhalten,
(iii) optional Schneiden des pastierten beschichteten Metallgitters auf eine geeignete Größe, und
(iv) Trocknen des pastierten beschichteten Metallgitters, um dadurch die Bleiplatte zu erhalten.

11. Bleibatterieanordnung, umfassend mindestens zwei Bleiplatten, von denen mindestens eine Bleiplatte eine Bleiplatte
gemäß Anspruch 9 ist, und optional mindestens einen Separator.

12. Bleibatterieanordnung nach Anspruch 11, wobei nach Zugabe von Schwefelsäure die natürlichen Fasern aufgelöst
sind und die heißsiegelfähigen Fasern zurückbleiben.

Revendications

1. Papier de contre-collage pour l’utilisation dans une batterie au plomb-acide, comprenant des fibres naturelles et
des fibres thermoscellables,
dans lequel lesdites fibres naturelles sont contenues en une quantité de 25 à 80 % en poids sur la base du poids
du papier de contre-collage et lesdites fibres thermoscellables sont contenues en une quantité de 20 à 75 % en
poids sur la base du poids du papier de contre-collage.

2. Papier de contre-collage selon la revendication 1, dans lequel lesdites fibres naturelles et lesdites fibres thermos-
cellables sont comprises dans une seule couche.

3. Papier de contre-collage selon la revendication 1 ou 2, comprenant un, deux, ou plus, plis, chaque pli comprenant
des fibres thermoscellables et/ou des fibres naturelles.

4. Papier de contre-collage selon l’une quelconque des revendications précédentes, dans lequel lesdites fibres ther-
moscellables comprennent des fibres bicomposées.

5. Papier de contre-collage selon l’une quelconque des revendications précédentes, dans lequel le grammage du
papier de contre-collage est de 9 à 50 g/m2.

6. Papier de contre-collage selon l’une quelconque des revendications précédentes, comprenant en outre un agent
de résistance à l’humidité.
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7. Utilisation d’un papier de contre-collage selon l’une quelconque des revendications 1 à 6 dans une batterie au
plomb-acide.

8. Utilisation selon la revendication 7, dans laquelle le papier de contre-collage est utilisé pour supporter une pâte de
plomb.

9. Plaque de plomb, comprenant une grille métallique enduite avec une pâte de plomb entrant en contact avec un
papier de contre-collage selon l’une quelconque des revendications 1 à 6.

10. Procédé de préparation d’une plaque de plomb, comprenant les étapes de :

(i) l’application d’une pâte de plomb sur une grille métallique pour ainsi obtenir une grille métallique enduite
avec ladite pâte de plomb,
(ii) l’application d’un papier de contre-collage selon l’une quelconque des revendications 1 à 6 sur ladite grille
enduite pour ainsi obtenir une grille enduite contrecollée,
(iii) optionnellement, la coupe de ladite grille enduite contrecollée en une taille appropriée, et
(iv) le séchage de la grille enduite contrecollée pour ainsi obtenir la plaque de plomb.

11. Ensemble batterie au plomb-acide, comprenant au moins deux plaques de plomb dont au moins une plaque de
plomb est une plaque de plomb selon la revendication 9 et optionnellement au moins un séparateur.

12. Ensemble batterie au plomb-acide selon la revendication 11, dans lequel après ajout d’acide sulfurique, lesdites
fibres naturelles sont dissoutes et lesdites fibres thermoscellables restent.
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